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The Proceedings of the American Academy of Forensic Sciences is an official publication of the American Academy
of Forensic Sciences (AAFS). It is devoted to the publication of the abstracts of technical oral papers and posters
presented at the AAFS Annual Scientific Conference. These include various branches of the forensic sciences such as
anthropology, criminalistics, digital evidence, forensic nursing, engineering, jurisprudence, odontology, pathology,
psychiatry, questioned documents, and toxicology. Similar submissions dealing with forensic-oriented aspects of the
social sciences are also included.

Please note that some of the abstracts included in the Proceedings deal with topics, results, and/or conclusions that are
controversial. The publication of abstracts does not imply that the AAFS, its sections, or the individual section
program chairs/committee members have verified or agree with the studies, results, and/or conclusions of each
abstract. During the process of planning a scientific program, it is impossible to “peer-review” each abstract and
presentation to the degree that is accomplished during manuscript review. Abstracts and presentations are accepted, in
part, so they can be critiqued and reviewed by other scientists. Thus, a forum is created to discuss controversial issues.
The views expressed in this publication are not those of the AAFS. The data and opinions appearing in the published
material were prepared by and are the responsibility of the contributor(s), not of the AAFS nor its respective
employees, employers, officers, and agents. The AAFS does not supply copies of meeting papers. Please write
directly to individual authors to obtain copies of specific papers. Presentation of some abstracts may have been
scheduled or canceled after the publication of this document.

English is the official language of the AAFS and its meetings; neither oral nor written translations will be provided.
Copyright 2026 by the AAFS. Unless stated otherwise, non-commercial photocopying of editorial material published
in this periodical is permitted by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in
any form other than photocopying must be obtained from the AAFS.






\/ Special Sessions—2026

S1 Young Forensic Scientists Forum: Unmasking the Voodoo—Empowering the Next Generation of Truth-Seekers

Emily Rue, PhD*, Department of Army Criminal Investigation, Forensic Exploitation Division, Atlanta, GA; Amy Carney, PhD*, California State
University San Marcos, San Marcos, CA; Marla Carroll, BS*, Forensic Video & Audio Associates, Inc., Atlanta, GA; Claire Cartozzo, PhD¥,

MRI Global, Louisa, VA; James Caruso, MD* DPHE Office of the Medical Examiner, Denver, CO; Isabelle Cohn, BASc*, Innocence Project,
New York, NY; Joanna Collins, MFS*, LINUS Investigations and Consulting, San Antonio, TX; Christopher Ehrhardt, PhD*, Virginia
Commonwealth University, Richmond, VA, Beth Saucier Goodspeed, MS*, Lasell University, Auburndale, MA; Cheryl Hunter*, American
Academy of Forensic Sciences, Colorado Springs, CO; John Paul Jones II, MBA*, National Institute of Standards and Technology, Gaithersburg,
VA; Brooke Kammrath, PhD*, University of New Haven, West Haven, CT; Laura La Cagnina, DNP, MSN, RN*, Forensic Nurse/Educator, Marietta,
GA; Tiffany Roy, JD, MSFS*, ForensicAid, LLC, West Palm Beach, FL; Shivani Sanger, MSc*, Liverpool John Moores University, Liverpool,
England; Kathryn Seigfried-Spellar, PhD*, Michigan State University, East Lansing, MI; April Solomon, MFSF*, Jefferson Parish Sheriff’s Olffice,
Regional DNA Laboratory, Metairie, LA; Jeffery Tomberlin, PhD*, Texas A&M University, College Station, TX; Elora Wall, MS*, Jefferson Parish
Sheriff’s Office, Crime Laboratory, Metairie, LA; Sara Zapico, PhD*, New Jersey Institute of Technology, Newark, NJ

Learning Objective: The YFSF offers students and young professionals the opportunity to interact with professionals in the forensic science community as
they begin their careers. This session presents attendees with the chance to learn about the multitude of careers available in forensic science as well as develop
professional skills that are essential for the job-hunting process. Our mission is to provide the education, mentorship, and resources necessary to champion
students and young forensic scientists to promote interest, membership, and participation with AAFS and the forensic science community for years to come.

Impact Statement: The YFSF provides students and young professionals with less than five years of experience an opportunity to network, collaborate, and
learn from fellow peers and experts in the field. This session will prepare attendees for a successful career in their discipline of choice and allow them to look
from the outside-in as they evaluate themselves and their future impact on forensic science. Our mission is to provide education, mentorship, and resources to
students and burgeoning forensic scientists in order to promote interest and longevity in the field and to encourage participation and advancement in the AAFS.

Abstract Text: This year, the American Academy of Forensic Sciences (AAFS) is celebrating 78 years of global engagement. The overall theme of the
conference is Back to the Basics: The Fundamentals of Forensic Science. In the past few years, we have seen more people exonerated for a multitude of reasons,
including fallacious science, improper investigation and analysis, and misrepresentation of results. AAFS President Joanna Collins’ plan is to focus on the ethical
application of science, standards development and implementation, implementation of the scientific method, and a duty to remain unbiased. Our Special Session
theme, Unmasking the Voodoo: Empowering the Next Generation of Truth-Seekers, was chosen to invigorate young forensic scientists and demonstrate how
education and training play a vital role in the success of forensic science. This full-day session will show young forensic scientists that their contribution matters
and that the decisions they make today can have a positive impact on the scientific community at large.

This year, the YFSF is excited to present an outstanding group of speakers. These distinguished presenters have been carefully selected to provide exceptional
mentorship to attendees through topics such as how to use standards to increase your confidence, pathways for forensic nurses, a path to leadership, and how
research plays an integral role in forensic science. The session will also include thoughtful demonstrations on assessing one’s professional goals, establishing
what success looks like for a young forensic scientist, and thinking about one’s responsibilities as a mentor and leader as one advances into a career. The YFSF
Special Session provides an inclusive atmosphere for young forensic scientists to have the opportunity for professional growth/development and scientific
engagement with esteemed colleagues.

Through these presentations, attendees will hear from experienced practitioners as they discuss their extensive education, training, and experiences that have
led to success in their field of study. These presentations include case-driven research, innovative methodology, scientific studies, and personal stories. Through
this session, the YFSF aims to integrate young professionals into the field as they begin their journey into forensic science. The YFSF offers two additional
opportunities for young professionals and students: the Bring Your Own Posters (BYOP) Session and the Bring Your Own Slides (BYOS) Session.

We are excited to announce that for the fourth year, we have collaborated with The Center for Forensic Science Research and Education (CFSRE) to honor and
award two outstanding scientists for their contribution to forensic science. Finally, the session will host a resume review workshop, so do not forget to update
your resume and bring printed copies with you to the session!

Ethical Application of Science; Education; YFSF
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\/ Special Sessions—2026

S2 Interdisciplinary Symposium: Sustaining the Science and the Scientist: Foundations for the Future

Katharine Pope, MA*, SNA International, (supporting the DPAA mission), Fruitland, MD; Laura Labay, PhD*, NMS Labs, Horsham, PA; Nathaniel
Adams, BS*, Forensic Bioinformatic Services, Dayton, OH; David Annas, MD*, Forensic Psychiatry Consulting, LLC, Alexandria, VA; Ryan
Backmann*, Project: Cold Case, Jacksonville, FL; Garry J. Bombard, PhD*, Garry Bombard Forensic Consulting, Chicago, IL, Stacey Chepren,
MSc*, United States Air Force, International Association of Coroners & Medical Examiners, Tucson, AZ; Laura Gaydosh Combs, PhD*, University
of New Haven, West Haven, CT; Jan M. Gorniak, DO*, World Peace Forensic Consulting, LLC, Tallahassee, FL; Krystal R. Hans, PhD*,
Department of Entomology, Purdue University, West Lafayette, IN; Sherri Kacinko, PhD*, NMS Labs, Horsham PA; Dustin Nolen, PE*, Vista
Engineering & Consulting, LLC, Birmingham, AL; Raymond Thompson, PhD, PE*, Vista Engineering & Consulting, LLC, Birmingham, AL; Joe
Treviio*, New York Police Department, New York, NY; Jalika Waugh, PhD*, Emergency Management/Public Safety, Pinellas County Schools,
Largo, FL; Teresa ‘Lilly’ White, PhD*, Bone & Stone Anthrosciences, LLC, Bigfork, MT

Learning Objectives: This session features presentations and professional discussions across AAFS sections that address the multifaceted challenges forensic
scientists encounter throughout their careers. Beyond technical expertise, sustaining excellence in forensic science requires deliberate attention to ethics,
education, communication, and well-being. Speakers will examine strategies to uphold professional standards, protect personal well-being, and maintain public
confidence in forensic science. Psychological factors, including the infallibility complex and imposter syndrome, will be explored alongside approaches for
strengthening community support and fostering workplace well-being. The session will also address long-term career sustainability through mentorship and
continuous quality improvement. By integrating multiple perspectives, the program seeks to cultivate a more resilient, ethically grounded, and sustainable
forensic science workforce.

Impact Statement: Attendees will acquire critical perspectives on the professional and personal challenges that influence the trajectory and longevity of careers
in forensic science as well as strategies for sustaining both. The session is structured around two interrelated themes: the development of the practitioner and the
advancement of the practice, with particular attention to long-term sustainability. Presenters will underscore the importance of well-being in both occupational
and personal domains, emphasizing its direct impact on the integrity and effectiveness of forensic science from analytical testing and data interpretation to the
delivery of expert testimony in judicial settings. Topics will also include learning from system failures, fostering STEM education, and strategies for maintaining
competency throughout a career. Finally, the session aims to promote interdisciplinary dialog on how practitioners can support one another, ensuring the
continued evolution of forensic science while enabling AAFS members to thrive and contribute meaningfully to the field.

Abstract Text: The 2026 AAFS Annual Scientific Conference’s Interdisciplinary Symposium (IDS) highlights the theme Back fo Basics through a dynamic
program including a keynote address, five presentations focused on “Building the Practice,” and five presentations focused on “Building the Practitioner,” with
dedicated time for discussion. IDS keynote speakers are Krystal Hans from Purdue University and Ryan Backman from Project Cold Case. Their presentations
will address the importance and benefits of an interdisciplinary approach to the investigation of cold cases. The first IDS panel, moderated by Katharine Pope,
delves into “Building the Practice” and features insights from Jalika Waugh, Garry Bombard, Raymond Thompson, Dustin Nolen, David Annas, and Laura
Gaydosh Combs. This session explores strategies to strengthen forensic science as a discipline. Topics include promoting STEM education, understanding
Daubert standards, maintaining competency for testimony, and learning from failures in casework. The second IDS panel, moderated by Laura Labay, focuses
on “Building the Practitioner” and features insights from Sherri Kacinko, Joe Trevino, Jan Gorniak, Stacy Chepren, and Theresa White. This session addresses
personal and professional challenges faced by forensic practitioners. Topics include creating welcoming workplaces and preventing burnout, managing stress,
promoting inclusion among practitioners, understanding and mitigating imposter syndrome in courtroom settings, and delivering difficult communications such
as death notifications. Together, these sessions will explore the interplay between advancing rigorous practices and cultivating resilient practitioners, reinforcing
the collective responsibility to ensure that all AAFS sections of forensic sciences remain credible, sustainable, and responsive to the needs of justice.

Practitioners; STEM; Sustainability
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Case Break Sessions—2026

CB1 Fiction vs. Science: The Yara Gambirasio Case on Netflix

Michele Vaira, JD* Vaira Law Office, Foggia, Puglia, Italy; Luciano Garofano, PhD*, Italian Academy of Forensic Science, Parma,
Emilia-Romagna, Italy

Learning Objectives: After attending this presentation, participants will understand how journalistic investigations and TV dramas can mislead the perception
of the facts established in criminal trials, even when the judgments are final.

Impact Statement: This presentation will highlight the danger that biased information may influence public opinion on the fairness of judicial decisions and,
in jury-based legal systems, sway the jury’s perspective.

Abstract Text: The case concerns the murder of Yara Gambirasio, a 13-year-old girl, which took place on 26" February 2010 in a small town called Brembate
di Sopra (Bergamo-Italia). Three months after her disappearance, on February 25, 2011, her dead body was found in a field, frozen and partially decomposed.
Yara had several stab wounds, including to her throat, but she died by starvation and cold. Biological material from a third person was found on her underwear,
from which the DNA profile was extracted.

To identify the unsuspected culprit, the investigators conducted an extensive population screening program. They began with DNA databases and collected over
20,000 swabs from men and women living in that specific geographical area. Using a multidisciplinary approach based on the full integration of traditional and
scientific investigations, it was possible to identify a subject whose DNA matched perfectly with the one identified on Yara’s clothes. On July1, 2016, after a
long trial, the Court of Assizes of Brescia sentenced Massimo Bossetti to life imprisonment. The sentence was confirmed both at appeal and by the Supreme
Court.

In the Netflix docuseries, filmed after the sentence became final, the authors attempted to cast doubt on the decision of the Italian judiciary, carefully selecting
and editing various contributions from the protagonists of the story, including the condemned man. In the series, the figure of the Public Prosecutor is particularly
criticized, especially through the contribution from journalists who openly claim innocence. Through these contributions, the fundamental importance of the
DNA traces belonging to Massimo Bossetti found on the victim’s clothes is minimized. Paradoxically, the need to pursue other investigative leads is emphasized,
even though these leads were clearly unfounded in the investigative and procedural reality.

This presentation will briefly summarize the facts, discuss the critical issues of the investigation, and highlight the inconsistency of the doubts raised in the
series. It will also underscore the danger that non-impartial information, which arbitrarily suggests a sensational miscarriage of justice, can influence public
opinion on the correctness of judicial decisions. In judicial systems where there is a jury, this can sway its orientation and foster distrust in the justice system.

Forensic DNA; Miscarriage of Justice; Jurisprudence
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Case Break Sessions—2026

CB2 From Hallway Bloodstains to Hidden Truths: The Forensic Advisor’s Role in a Belgian Double Homicide
Investigation

Lore George, MSc* NICC, Brussel, Brussels Hoofdstedelijk Gewest, Belgium

WITHDRAWN
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CB3 A Manual to Reduce the Communication Barriers Concerning the Use of the Verbal Scale Developed by
the NIST-OSAC Trace Subcommittee, Focusing on the Reporting of Glass and Paint Associations

Lauryn C. Alexander, PhD*, West Virginia University, Morgantown, WV, Sarah E. Wagner, JD*, West Virginia University College of Law,
Morgantown, WV; Melissa Giggenbach, JD*, West Virginia Innocence Project Clinic, Morgantown, WV

Learning Objectives: By attending this session, attendees will: (1) discuss current issues between criminal lawyers and forensic scientists on how to properly
convey the weight of the evidence using the verbal scale of the National Institute of Technologies-Organization of Scientific Area Committees (NIST-OSAC)
trace subcommittee; (2) discuss the importance of pre-trial preparation and communication and propose ways forensic scientists can articulate the verbal scale;
(3) know what questions to ask (and provide an explanation of why they should be asked) during direct examination of a trace evidence expert (these will be
based on the simulation from the overview); (4) know what questions to ask (and provide an explanation of why they should be asked) during cross-examination
of a trace evidence expert (these will be based on the simulation from the overview); and (5) create a mock transcript of a direct-exam and cross-exam of a trace
evidence expert using a simulated case study.

Impact Statement: Currently, there is no manual, set of guidelines, or a standard operating procedure to reduce the communication barrier between trace
evidence analysts and criminal lawyers. However, the issues with forensic science and its integration into the legal system must be addressed, specifically with
the use of the verbal scale to report on the weight of the evidence. Many have published on the misinterpretation of likelihood ratios reported for DNA evidence,
but it has not been reported for trace evidence, particularly glass and paint. Furthermore, the NIST-OSAC'’s verbal scale has been developed and proven useful
but has not been integrated into reporting guidelines or taught to attorneys. This manual could be useful for lawyers planning to direct or cross-examine trace
evidence analysts who use this verbal scale. Reporting with associations helps the scientist properly convey their results, while also reducing the risk of confusing
attorneys, jurors, and judges alike.

Abstract Text: Forensic science and criminal law work hand-in-hand for our justice system. Unfortunately, there is a common issue with the misunderstanding
and misinterpretation of forensic evidence due to the communication barriers present between the two fields. Simply put, lawyers have a difficult time
understanding the weight of forensic evidence, and forensic scientists struggle to reduce their technical terms into layman's terms. Although this applies to most
forms of forensic science, this manual aims to reduce the communication barriers between lawyers and scientists concerning the way glass and paint associations
are reported.

This manual builds upon the case studies from the dissertation by Dr. Lauryn C. Alexander, entitled Strengthening the Interpretation of Glass and Paint Evidence
Through the Study of the Random Frequency of Occurrence and Analytical Information, in order to reduce duplicative results.' In this manual, the intersection
of forensic science and criminal law will be discussed broadly, including a background on trace evidence and the analysis of glass.' The mock crime scenes
from Alexander’s dissertation will be referenced and explained, followed by the current issues causing communication barriers. Discussion of the importance
of pre-trial preparation and proposals for articulating the verbal scale will be highlighted. The NIST-OSAC verbal scale will be shared for both glass and paint
associations before diving into the ways to conduct a direct examination and cross-examination of the forensic scientist.” Finally, a mock transcript using the
simulated case study will be provided and analyzed. The goal of this manual is not only to solve the communication issues between forensic scientists and
criminal lawyers, but also to merge the two fields in order to better serve justice and create a foundation of understanding for all.

References:

I Lauryn C. Alexander, Dissertation, Strengthening the Interpretation of Glass and Paint Evidence Through the Study of Random Frequency of

Occurrence and Analytical Instrumentation (2023).

2 OSAC 2022-S-0029 Standard Guide for Interpretation and Reporting in Forensic Comparisons of Trace Materials,
https://www.nist.gov/system/files/documents/2022/02/28/OSAC%202022-S-
0029%20Standard%20Guide%20for%20Interpretation%20and%20Reporting%20in%20Forensic%20Comparisons%200f%20Trace%200PEN%20CO

MMENT.pdf.

Forensic Science; Attorneys; Justice
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CB4  From Investigation to Conviction: Combined Forensic and Investigative Efforts in an Infant Death Due to
Diphenhydramine Toxicity

Nathan Shaller, MD*, Clark County Office of the Coroner/Medical Examiner, Las Vegas, NV

Learning Objectives: By attending this session, attendees will be able to: (1) describe key autopsy findings in fatal toxicity cases, including in cases due to
diphenhydramine; (2) explain the role and importance of interdisciplinary collaboration, including forensic pathologists, toxicologists, death investigators, and
law enforcement; and (3) extrapolate on collaboration and discuss the medicolegal significance of comprehensive death investigation in pediatric homicide
cases and how coordinated efforts impact legal outcomes.

Impact Statement: This case highlights the interdisciplinary efforts on behalf of the forensic pathologist, toxicologist, coroner investigator, and law enforcement
required to determine a rare homicidal manner of death for a pediatric toxicological death that ultimately resulted in conviction.

Abstract Text: Pediatric toxicological deaths present significant diagnostic and investigative challenges. In particular, homicides related to diphenhydramine
toxicity in infants are rare.! This presentation describes the case of a 5-month-old male whose death was initially reported as a probable co-sleeping incident.
Early scene investigation by the Coroner’s Office and local law enforcement’s Department of Abuse and Neglect included a doll reenactment and raised initial
concerns. Autopsy findings revealed minor frontal subscalpular hemorrhages and abrasions on the neck and forehead. Neuropathological examination identified
subdural membranes, basilar subarachnoid hemorrhage, cervical spinal cord epidural, and intradural hemorrhages. Toxicological analysis revealed lethal
concentrations of diphenhydramine in multiple postmortem specimens.

Coordinated efforts by all parties involved testing of additional specimens for toxicologic analysis and escalation by Abuse and Neglect to a homicide
investigation by law enforcement. Together, corroborative evidence indicated that the infant was deliberately administered diphenhydramine. The autopsy
findings, toxicological data, and scene investigation led to the classification of the manner of death as homicide. After a preliminary trial, the defendant
subsequently accepted a plea agreement and is currently serving a term of incarceration.

This case underscores the critical importance of interdisciplinary collaboration among forensic pathologists, toxicologists, coroner investigators, and law
enforcement in resolving complex pediatric deaths. This presentation will also address additional educational points as needed to advance the discussion, which
includes co-sleeping and the doll reenactment, pediatric intracranial hemorrhage, the recent National Association of Medical Examiners (NAME)
recommendations on undetermined pediatric deaths, and court testimony in toxicological homicides. The successful legal outcome in this case highlights how
thorough forensic investigation and interagency cooperation can bring clarity to ambiguous death scenes and ensure justice for vulnerable victims.

Reference:

I Baker AM, Johnson DG, Levisky JA, Hearn WL, Moore KA, Levine B, Nelson SJ. Fatal diphenhydramine intoxication in infants. J Forensic Sci. 2003
Mar;48(2):425-8. PMID: 12665005.

Toxicity; Infant Death; Homicide
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CBS  Air Crash Management and Victim Identification Prior to DMORT

John P. Kenney, DDS, MS*, Davidson County Medical Examiner’s Office, Nashville, TN

Learning Objectives: This session will: (1) review management and identification procedures in late 20%-century accidents, (2) present the origins of the
Disaster Mortuary Operational Response Team (DMORT), and (3) give recognition to the forensic scientist who participated and directed identifications prior
to personal or desktop computers and associated identification software.

Impact Statement: In keeping with the theme of the meeting, this presentation will review, particularly for younger members of the Academy, the effort needed
prior to the inception of DMORT to respond to a mass fatality incident and pay tribute to the senior and deceased members of the academy that paved the way
for modern and rapid identification of victims, particularly in air crash incidents.

Abstract Text: Commercial air carrier accidents, with their immediate tragic newsworthiness and effect not only on a local community but the nation as a whole
or even worldwide, occur with little or no warning. Fire, police, and then local coroners or medical examiners were forced to respond and literally create from
scratch a morgue and identification center in the days before DMORT and its three portable morgues. Through the efforts of Tom Shepardson and others and
starting with the National Foundation for Mortuary Care, the herculean effort calling on all manner of resources to assemble the space, equipment, and personnel
needed was simplified into a unified effort now known as the Disaster Mortuary Operations Response Team. This paper will examine a number of these earlier
incidents and pay tribute to the pioneers within the forensic science community, particularly Anthropology, Odontology, and Pathology, who were responsible
to respond, recover, process, identify, and release the properly named victims back to their next of kin in a timely manner. Incidents reviewed will include the
Tenerife, Chicago, Milwaukee, Washington, DC, and Roselawn, IN events. AAFS Members played a key role in all these events, some members at multiple
events. Many participating AAFS members have gone before us and left this world a better place, and a number that are still active or retired members of the
Academy also served as operational leaders and were our mentors and teachers. This presentation is a tribute to all of those who responded in the past and those
who respond today.

Dental Identification; Mass Disaster; Air Crash Investigation
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CB6 When Airduster Means Instant Death

Marie E. Lasater, MSN*, Texas County Government, Licking, MO

Learning Objectives: This presentation will: (1) identify persons at risk for 1,1 Difluoroethane ingestion, (2) identify mechanisms of injury with
1,1-Difluoroethane ingestion, and (3) identify current laws regarding distribution, use, and sales of 1,1-Difluoroethane.

Impact Statement: This topic is particularly important to the medicolegal death investigator in determining cause and manner of death. Postmortem, this
chemical is not included on a basic forensic drug screen, but an expanded toxicology screen will demonstrate the presence and quantity of this substance in the
decedent prior to death. There are signs and signals at the death scene that render clues to use of this intoxicant. Existing laws regarding distribution and sale of
1,1-Difluoroethene are inadequate to address the growing recreational use of this potentially fatal intoxicant.

Abstract Text: This presentation describes the deaths of three healthy young men in their 30s immediately following the use of Airduster (1,1-Difluoroethane).
While all three men had different circumstances, marital status, socioeconomic status, and military history, the deaths all occurred within one year in a county
026,000 population. In addition to Cause and Mechanism of death, Manner of death is also looked at closely as chronic use was present in two of the decedents.
The presentation details risk factors for the use of this particular chemical, examination of both the death scene and condition of the decedent by the Medicolegal
Death Investigator at the scene. providing detailed photographic information. The chemical component 1,1-hydrofluoroethane will be examined and toxicology
reports of the three decedents will be presented and reviewed. Efforts of the Medicolegal Investigator to determine how the decedent accessed Airduster and
factors regarding their use of this particular chemical are informative in looking at prevention. Public information regarding the extreme toxicity of this product
is lacking for this product in everyday use. The collaborative roles of EMS, law enforcement, and the coroner/death examiner are reviewed for best practices in
each of the cases. Existing laws regarding the use of 1,1-Difluoroethane and other inhalants will be discussed.

Inhalants; Toxicity; Medicolegal Death Investigation
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CB7 Challenging Probabilistic Genotyping and DNA-TPPR Assumptions: A Case Study From Minnesota vs. Porter

Cynthia Cale, MSc*, DNA Mavens LLC, Cleveland, TX

Learning Objectives: Attendees will learn how limitations in probabilistic genotyping software validation, specifically contributor number assumptions, can
affect the reliability of DNA evidence interpretation. This presentation will also explore the potential for sub-source likelihood ratios to be misinterpreted at the
activity level. It will emphasize the importance of clearly communicating such limitations in forensic reports and testimony.

Impact Statement: This presentation will help forensic practitioners, attorneys, and stakeholders recognize the importance of adhering to software validation
boundaries and properly contextualizing probabilistic results. It will promote more transparent and scientifically responsible communication of forensic DNA
findings to prevent misinterpretation by courts and juries.

Abstract Text: In the case of State of Minnesota v. Porter, DNA evidence recovered from a firearm and its magazine played a pivotal role in the prosecution’s
case. The swabbing from the firearm was interpreted as a five-person mixture. While the true number of contributors cannot be known, the DNA profile likely
exceeded five contributors, thereby falling outside the validated parameters for STRmix™ interpretation.'? Despite this, the laboratory proceeded with
probabilistic genotyping using STRmix™ and reported a likelihood ratio supporting the hypothesis that the defendant was a contributor rather than not a
contributor.

The absence of diagnostic flags or software errors does not confirm the appropriateness of the analyst’s assumptions regarding the number of contributors or
the hypotheses tested. STRmix™ will generate likelihood ratios based on the input parameters provided. In this case, the laboratory treated the lack of diagnostic
warnings as confirmation that its five-person assumption was valid, without clearly addressing the possibility that the mixture exceeded the validated limits of
the software. This raises concerns about the reliability of the statistical output and the risk of overstating the strength of the DNA evidence if presented during
trial.?

The swabbing from the firearm magazine yielded approximately 180 pg of DNA, an amount within the range reported in the literature for both direct and
indirect transfer events. Because it is not possible to distinguish between direct and indirect transfer based on DNA quantity alone, the strength of the sub-source
likelihood ratio must be interpreted with caution. The concern in this case is that, if the sub-source likelihood ratio were presented at trial without appropriate
context, it could be misinterpreted by the jury as evidence of direct handling, thereby elevating a sub-source inference to the activity level.

This case illustrates the importance of adhering to validated parameters and providing transparent, scientifically grounded interpretations. When probabilistic
genotyping software is used at the edge or outside of its validated limits, it is essential that limitations be clearly disclosed and alternative explanations considered.
Returning to the foundational principles of forensic DNA interpretation is critical to ensuring that the resulting conclusions are reliable, scientifically defensible,
and ethically communicated.'->*

References:

I Working Group on DNA Analysis Methods (SWGDAM). Guidelines for the Validation of Probabilistic Genotyping Systems. Scientific, 2015.

2 American Academy of Forensic Sciences Standards Board (ASB). Standard for Validation of Probabilistic Genotyping Systems. ANSI/ASB Standard
018, First Edition. 2020.

3 State of Minnesota v. Edward Porter, Court File No. 55-CR-22-7394, Memorandum and Order Granting Motion for New Trial, Hon. Judge King,
February 2024.

4 Meakin GE, Kokshoorn B, van Oorschot RA, Szkuta B. Evaluating forensic DNA evidence: Connecting the dots. Wiley Interdisciplinary Reviews:
Forensic Science. 2021 Jul;3(4):e1404.

Admissibility; Transfer; Probabilistic Genotyping
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CB8  Ancestry and Geolocality Attributions of Ajnala Skeletal Remains: A Forensic Odontological Investigation

Jagmahender Singh Singh Sehrawat, PhD*, Panjab University, Chandigarh, India, Chandigarh, Chandigarh, India

WITHDRAWN

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -10-



\/ Deep Dives—2026

DD1  Vicarious Trauma and Cognitive Restructuring in Forensic Professionals: A Comparative Psychometric
Study of Risk and Protective Factors

Maria Ludovica Lo Bianco, BASc*, Mercatorum University, Palermo, Sicilia, Italy; Antonina Argo, PhD*, University of Palermo, Palermo, Sicilia,
Italy, Stefania Zerbo, PhD, University of Palermo, Palermo, Sicilia, Italy; Ginevra Malta, PhD*, University of Palermo, Palermo, Sicilia, Italy

Learning Objectives: By attending this presentation, participants will be able to: (1) define Vicarious Trauma (VT) and distinguish it from related constructs
such as burnout and compassion fatigue, based on established theoretical models; (2) describe the cognitive impacts of VT in forensic professionals, with specific
reference to changes in belief systems and emotional regulation mechanisms; (3) interpret comparative psychometric data regarding emotional symptoms,
cognitive restructuring, coping strategies, and resilience between exposed and non-exposed groups; (4) evaluate the role of individual and organizational
protective factors in mitigating the effects of VT and promoting professional well-being; and (5) identify implications for clinical practice and organizational
policy, including the importance of supervision, targeted training, and preventive strategies in forensic settings.!-

Impact Statement: This presentation will provide the forensic science community with novel insights into the cognitive and emotional consequences of VT in
professionals regularly exposed to traumatic material. By offering comparative psychometric data and highlighting patterns of cognitive restructuring rather
than overt psychopathology, the study challenges traditional views of trauma impact and emphasizes the subtle yet pervasive effects on professional functioning.
The findings underscore the critical need for structured organizational support, supervision, and resilience-building strategies within forensic institutions. This
research contributes to shaping evidence-based policies and interventions aimed at safeguarding the mental health of forensic practitioners and ensuring long-
term professional sustainability.

Introduction: VT is now recognized as a stress-inducing phenomenon among those in the helping professions, especially those who are regularly exposed to
indirect traumatic content. The theoretical models proposed by Pearlman and Mac Ian, Figley, and Bride highlight its cognitive nature, differentiating it from
burnout syndrome and compassion fatigue, emphasizing the contagious nature of the traumatic experience, which passes from the person being helped to the
helper.!? This study explores the impact of VT in forensic practitioners who are regularly exposed to traumatic content through post-mortem investigations and
case reconstructions.

Methods: The design is a comparative cross-sectional study between two matched groups: a target group of forensic practitioners (N = 24) and a control group
(N =17) of individuals not professionally exposed to traumatic material. All participants completed four validated psychometric scales to assess: (1) depressive,
anxious, and intrusive symptoms; (2) self-perceived changes in core cognitive beliefs since the onset of employment; (3) defensive and professional coping
strategies; and (4) protective factors and resilience. Means, standard deviations, and percentile distributions were calculated and compared between groups.

Results: Scale 1 (emotional symptoms) showed moderate levels in the target group (M = 2.23; SD = 0.54), with low variability. Scale 2 (changes in cognitive
beliefs) had a value of 2.90 (SD = 0.85) in the target group and 2.98 (SD = 1.08) in the control group, with greater variability in the latter. Scale 3
(defensive/professional strategies) indicated greater use in the target group (M = 2.46) than in the controls (M = 1.88). Scale 4 (resilience and protective factors)
showed a higher score in the control group (M = 2.84; SD = 0.66) than in the target group (M =2.47; SD = 0.89).

Discussion: The results indicate that VT in forensic practitioners does not emerge as a clinically relevant condition but rather as cognitive restructuring. The
limited variability within the group suggests a shared adaptation centered on emotional detachment. Participants reported moderate emotional distress and
greater reliance on defense mechanisms, pointing to a mediating role of training and supervision. Interestingly, the control group showed even higher distress
levels despite no trauma exposure, with similar cognitive changes, suggesting that psychosocial vulnerabilities can mirror VT. Thus, VT effects may be amplified
by personal history, influencing overall well-being. The variability of protective resources, mainly individual, highlights the need for structured preventive and
supportive strategies.

Conclusion: VT in forensic professionals primarily impacts the cognitive sphere, altering meaning-making mechanisms rather than producing true
psychopathology. These findings support cognitive models of VT and emphasize the need for organizational support and structured supervision to mitigate risk
and sustain professional functioning.

References:

I Pearlman LA, Mac Ian PS. Vicarious traumatization: An empirical study of the effects of trauma work on trauma therapists. Prof Psychol Res Pr.

1995;26(6). :558—65. Available from: https://doi.apa.org/doi/10.1037/0735-7028.26.6.558.

Figley, C. R. (Ed.). (1995). Compassion fatigue: Coping with secondary traumatic stress disorder in those who treat the traumatized. Brunner/Mazel .

3 Bride BE. Prevalence of Secondary Traumatic Stress among Social Workers. Soc Work. 2007;52(1). :63-70. Available from:
https://academic.oup.com/sw/article-lookup/doi/10.1093/sw/52.1.63.
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DD2  When Cases Fuel and Fracture: Unraveling the Mental Health Paradox in Forensic Science

Donia Slack, PhD*, Nova Southeastern University, Holly Springs, NC

Learning Objectives: Attendees will understand how traumatic case exposure specifically impacts work performance and mental health outcomes in forensic
science personnel. Participants will gain knowledge of the prevalence of Vicarious Trauma (VT) and burnout in the forensic workforce and learn about validated
assessment methodologies used to measure these conditions. Upon completion, attendees will be able to recognize the correlation between traumatic case
exposure and decreased work ability while understanding the paradoxical relationship between engagement and trauma exposure in forensic professionals.

Impact Statement: This presentation will enhance the forensic science community’s competence in recognizing and addressing mental health challenges that
directly affect laboratory performance and case outcomes. The findings demonstrate that VT significantly impacts forensic scientists’ perceived ability to perform
their duties, with implications for quality assurance, error rates, and the fair administration of justice. Understanding these relationships will enable laboratory
managers and administrators to implement targeted interventions that protect both personnel well-being and operational effectiveness.

Abstract Text: This study examined the prevalence of VT and burnout among forensic science practitioners and their impact on work ability using a causal-
comparative quantitative research design with 585 participants. The research addressed two critical questions: whether forensic scientists experience VT and
burnout due to traumatic case exposure, and whether these conditions affect their perceived job performance capabilities.

Participants completed validated instruments including the Trauma and Attachment Belief Scale (TABS), Oldenburg Burnout Inventory (OLBI), Case Exposure
Scale (CES), and Work Ability Index (WAI). The sample comprised 77.1% female participants, with 61.2% having 4-20 years of forensic science experience
across disciplines including crime scene investigation, DNA analysis, toxicology, and pattern evidence examination.

Results revealed that 83% of participants exhibited average to extremely high levels of VT, significantly higher than the general population. A statistically
significant positive correlation (r = 0.09, p < 0.05) was found between traumatic case exposure and VT development.' Regarding burnout, 27.9% exhibited
moderate total burnout, with 34.5% showing moderate exhaustion levels. Surprisingly, increased traumatic case exposure correlated with decreased
disengagement and exhaustion (r = -0.09, p < 0.05), suggesting that forensic scientists find greater engagement and fulfillment when working serious cases.

Critical findings emerged regarding work ability: VT showed a significant negative correlation with perceived work ability (r = -0.35, p < 0.01), with VT
predicting 12% of work performance variance. Conversely, burnout showed a positive correlation with perceived work ability (r = 0.47, p < 0.01), predicting
22% of performance variance, indicating that burned-out forensic scientists paradoxically maintain confidence in their job performance capabilities.>

The study demonstrates that forensic scientists frequently encounter traumatic material, leading to measurable psychological impacts that affect their perceived
ability to perform essential duties. While traumatic case exposure increases engagement, it simultaneously develops VT that negatively impacts work capacity
through increased illness-related absences and reduced effectiveness.* These findings have significant implications for laboratory management, quality assurance
protocols, and the broader criminal justice system.

The research highlights the need for targeted mental health interventions, workload distribution strategies, and organizational support systems to maintain
workforce resilience while preserving the engagement that drives forensic professionals’ commitment to justice. Understanding these relationships is crucial for
maintaining laboratory effectiveness and ensuring reliable forensic science outcomes in criminal proceedings.

References:

I Slack D. Trauma and coping mechanisms exhibited by forensic science practitioners: A literature review. Forensic Science International: Synergy.
2020;2:310-316.

2 Barthauer L, et al. Burnout and career (un)sustainability: Looking into the blackbox of burnout triggered career turnover intentions. Journal of
Vocational Behavior. 2020;117(103334).

3 Voltmer J-B, Voltmer E, Deller J. Differences of four work-related behavior and experience patterns in work ability and other work-related perceptions
in a finance company. International Journal of Environmental Research and Public Health. 2018;15:1521.

4 Jeanguenat AM, Dror IE. Human factors effecting forensic decision making: workplace stress and well-being. J Forensic Sci. 2018;63(1):258-261.
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DD3  Mental Health and the Effects of Mass Fatality Response: The COVID-19 Response in New York City

Justin Z. Goldstein, PhD*, NYC Olffice of Chief Medical Examiner, New York City, NY; Helen S. Alesbury, MA*, NYC Office of Chief Medical
Examiner, New York City, NY

Learning Objectives: After attending this presentation, attendees will have a greater understanding of the impacts that responding to COVID-19 had on medical
examiner personnel in New York City.

Impact Statement: This presentation will impact the forensic science community by providing critical data on how mass fatality response influences practitioner
mental health over time through longitudinal survey data.

Abstract Text: Vicarious Trauma (VT) is the secondary traumatization of individuals who interact with others who are experiencing a trauma or crisis. Medical
examiner personnel are regularly exposed to VT in their daily activities, not only when conducting casework but also when interacting with families and
communities of the deceased. During mass fatality events, these demands increase and occupational interactions may intensify, potentially impacting practitioner
wellness. While substantial literature exists regarding the impacts of VT on first responders, fewer studies have addressed the wellness needs of medical examiner
staff.!* Moreover, no studies have addressed the longitudinal impact of VT in relation to medical examiner mass fatality response. To address this deficit, this
research presents quantitative and qualitative data from longitudinal surveys at the New York City Office of Chief Medical Examiner (NYC OCME) from
2019-2023, reporting how non-clinical measures of practitioner wellness changed over time in relation to COVID-19 response.

Four anonymous online surveys were sent to all NYC OCME staff (IRB exemption from NYC Department of Health and Mental Hygiene). Surveys were
deployed in 2019, 2020, 2021, and 2023. All surveys included questions about participant demographics, education level, professional experience, department
of employment, overtime hours worked, and participant experience responding to mass fatality incidents. Participants were also asked to quantitatively self-
report perceived levels of stress, support, happiness, satisfaction, pride, investment, comfort, and burnout. In addition, participants were able to share experiences,
comments, and concerns in open-ended formats. Collectively, this approach allowed for both quantitative and qualitative data collection over a four-year study
period. Responses were aggregated and analyzed in IBM SPSS (quantitative data) and NVivo 15 software (qualitative data).

In total, 487 responses were collected from 2019-2023. Most respondents were employed in laboratory settings such as Forensic Biology, Forensic Toxicology,
and Forensic Histology (n=167). Other well-represented departments included Mortuary (n=70), Administration (n=59), Medicolegal Investigations (n=58),
and Forensic Pathology, including Anthropology (n=56).

Results indicate no significant changes in self-reported stress or self-perceived support between the 2019-2023 surveys, emphasizing the idiosyncratic nature of
stress and support. Self-reported burnout levels increase from 2019-2021 and decrease from 2021-2023. A similar decrease is observed between weekly overtime
hours worked in this timeframe, possibly contributing to the observed burnout decrease.

Word similarity cluster analysis indicates that the open-ended response language for the 2020-2023 surveys cluster together with strong correlations (r = 0.72-
0.78) compared to 2019 which plots separately and exhibits weaker correlations (r = 0.44-0.50). Response sentiment coding supports this finding, showing a
shift in positive and negative sentiment intensity between 2019 and 2020. These qualitative results provide insight into the impacts of COVID-19 response on
NYC OCME staft and the value of incorporating qualitative analyses in wellness research.

Collectively, quantitative and qualitative results speak to a change in practitioner wellbeing in relation to mass fatality response. This research provides a critical
perspective into practitioner experiences before, during, and after mass fatality response that can help identify practical strategies for the future development of
wellness resources and infrastructure that meets the needs of medical examiner personnel.

References:

L Sollie, H., Kop, N., & Euwema, M. C. (2017). Mental Resilience of Crime Scene Investigators: How Police Officers Perceive and Cope With the Impact
of Demanding Work Situations. Criminal Justice and Behavior, 44(12), 1580—1603. https://doi.org/10.1177/0093854817716959.

2 Brondolo, E., Eftekharzadeh, P., Clifton, C., Schwartz, J. E., & Delahanty, D. (2018). Work-related trauma, alienation, and posttraumatic and depressive
symptoms in medical examiner employees. Psychological Trauma: Theory, Research, Practice, and Policy, 10(6), 689-697.
https://doi.org/10.1037/tra0000323.

3 Goldstein, J. Z., & Alesbury, H. S. (2021). Self-reported levels of occupational stress and wellness in forensic practitioners: Implications for the
education and training of the forensic workforce. Journal of Forensic Sciences, 66(4), 1307—1315. https://doi.org/10.1111/1556-4029.14699.
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LS1  Bloodstains, Injury Patterns, and the Ability to Act: What Can Go Wrong?

Claas T. Buschmann, MD, PhD*, Institute of Legal Medicine, University Hospital Schleswig-Holstein, Campus Kiel, Kiel, Schleswig-Holstein,
Germany

WITHDRAWN
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LS2  Disaster Management for the Forensic Laboratory: A Hurricane Katrina Primer and Retrospective

Anna S. Duggar, PhD*, Loyola University New Orleans, New Orleans, LA

Learning Objectives: This session will explore the fundamental roles, responsibilities, and needs of forensic laboratories after a disaster, using Hurricane
Katrina in New Orleans as a case study. Key points of discussion will include: impacts on laboratories during a natural disaster; changing demands on the
laboratory and on individual analysts during the immediate response and subsequent recovery; and the ways in which standard disaster preparation and response
guidelines may not take into account the particular needs of forensic laboratories. Concerns of physical plant, personnel, evidence, and the long-term potential
for assistance and recovery will be discussed, as well as opportunities to be found at the center of the crisis.

Impact Statement: This presentation will impact the forensic science community by highlighting the benefits of basic disaster preparedness, specifically tailored
to the forensic laboratory. Attendees will gain a deeper understanding of the strengths and vulnerabilities of their labs, learn from real-world experiences, and
leave the presentation with a foundation for short-term and long-term efforts to prepare for simultaneous response and recovery from natural disasters in future.

Abstract Text: Twenty years ago, in August 2005, Hurricane Katrina made landfall along the Gulf Coast. In the morning hours of August 29, 2005, federal
levees in New Orleans failed. The city, vulnerable due to its geographic position below sea level, experienced extreme flooding that caused unprecedented
destruction of life and property.

The New Orleans Police Department was decimated: communication systems failed, and vehicles, buildings, and other essential equipment became unusable.
Vital infrastructure was damaged, including the Crime Lab and Central Evidence and Property, both submerged under feet of water full of urban contaminants.
As aresult, forensic operations were severely disrupted for months, and the status of every item of evidence in the municipal system left uncertain.

We in the forensic community, informed by extensive scholarly analysis from past events, are increasingly well-equipped to respond to high-profile mass
disasters. We are less prepared for the challenges of being a casualty of the disaster. This presentation will detail the experiences of the NOPD Crime Lab during
and after Hurricane Katrina, presenting direct impacts of the storm and the process of recovery. By focusing both on individual contributions and on collaborative
efforts, the presentation will use a retrospective systems approach to encourage attendees to begin considering how their laboratories can approach simultaneous
response and recovery during future natural disasters.

Hurricane; Mass Disaster; Laboratory Infrastructure
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LS3  Grizzlies, Guns, and Glaciers: Interesting National Park Deaths

Tatiana Bihun, MD*, Saint Louis City Medical Examiner’s Office, St. Louis, MO

Learning Objectives: National Parks fall under various jurisdictions, to include Federal, Local and Reservation. These different landscapes not only include
glaciers, large bodies of water, forests, mountains, caves and deserts, but also encompass all four seasons. Attendees will learn of the complex nuances needed
to complete investigations and hear interesting cases that are unique to our National Parks.

Impact Statement: Presenting on National Park deaths will impact the forensic science community by highlighting not only the intricacies of interjurisdictional
collaboration to include local police, tribal police, National Park Rangers, coroner offices, and medical examiners offices, but also the challenges of completing
death investigations in the absence of a body. It highlights the differences of resources, training, environment, and types of visitors that is unique to each National
Park.

Abstract Text: National Parks, located in the United States, are visited by over 300 million people a year. From 2014-2019, a total of 2,149 deaths were
recorded. Despite deaths drawing media attention, the parks are relatively safe. Mortality data, collected by the National Park Service, reported a mortality rate
of 0.11 per 100,000 recreational visits, substantially lower than the 715 deaths per 100,000 people of the overall United States population. Death investigations
that take place in our National Parks cover a multitude of breathtakingly beautiful yet harsh terrains. There are even cases in which that the topography is so
harsh that bodies are not recovered and individuals are “presumed” dead. National Park investigations are also complex in the sense that they often cross not
only multiple states, but multiple jurisdictions.

We present multiple cases from our National Parks from Denali National Park in Alaska to Gateway National Park in Missouri. Deaths resulted from multiple
different causes, including but not limited to: environmental exposure, accidental firearm discharge, animal attack, airplane crashes, and falls. Cases were shared
by coronary, death investigators and medical examiners. Manner of Death was determined by not only autopsy examination, but from thorough scene
investigation by either National Park Rangers or other death investigators, also including the police. These cases also highlight the principle of “presumed dead”
and the challenges of body recovery in the setting of rough terrain.

Death Investigation; Forensic Investigation; Autopsy
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LS4  Deriving Forensic Intelligence Using Artificial Intelligence

Vinicius Lima, PhD*, SUNY Albany, Lafayette, IN

Learning Objectives: In this talk, the audience will explore the history of forensic intelligence, its application within forensic Science, and the current and
future challenges involved in its practical implementation. We will then discuss how Artificial Intelligence (Al) technologies can support and enhance forensic
investigations. This section will also address the limitations and challenges Al faces when applied to forensic contexts. A practical example will be presented to
illustrate how Al techniques, particularly those based on Natural Language Processing (NLP) and simple analytical visualization tools, can be leveraged to
extract insights from forensic evidence. It will be shown how such work generates insights, including uncovering crime patterns, supporting case linkage
analysis, and informing public security policies. The goal of this talk is to introduce the audience to the intersection of forensic intelligence and Al and to foster
discussion among interested participants for future contributions in the field.

Impact Statement: By gaining a deeper understanding of the forensic intelligence landscape and the potential of Al to enhance the field, the audience will be
better equipped to expand their knowledge, engage in meaningful discussions, and contribute to future research and innovation in this emerging area.

Abstract Text: Forensic intelligence represents a shift from the traditional case-by-case approach in forensic science to a more holistic, macro-level analysis of
evidence, one that aims to generate intelligent criminal and forensic insights. Although widely discussed in the literature, real-world implementation remains
limited, often facing significant operational and institutional barriers. This seminar will explore these challenges and examine why practical adoption has proven
difficult.

Similarly, Al is transforming many fields, including forensic science. We will discuss how Al can enhance forensic intelligence by uncovering criminal behavior
patterns, supporting case linkage, and informing public safety strategies. In particular, we will explore how NLP techniques can be applied to existing police
and forensic artifacts to generate actionable insights. We will also address the unique challenges Al faces in forensic contexts, including issues of data quality,
model interpretability, and legal admissibility.

To ground the discussion in practice, the seminar will feature a case study using crime scene report data from a police institution in Brazil. This example will
demonstrate how Al tools can extract high-level insights from forensic narratives to support evidence-based decision-making in public safety.

The seminar aims to foster an open dialog on the integration of forensic intelligence and Al. As will be discussed, advancing this field requires collaboration
among all relevant stakeholders, including forensic scientists, researchers, criminal justice professionals, and government agencies.

Artificial Intelligence; Criminalistics; Evidence
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LS5  Failure to Do the Fundamentals: The Forensic Investigation of the 7ifan Submersible and OceanGate

Bart B. Kemper, PE*, Kemper Engineering Services, Baton Rouge, LA

Learning Objectives: The 2023 loss of the 7itan submersible and the five fatalities off the coast of Halifax captured the world’s attention. The U.S. Coast Guard
and National Transportation Safety Board conducted a joint investigation, with the October 2024 Marine Board of Investigation bringing to light many issues
regarding CEO Stockton Rush and the OceanGate team. This presentation will provide insight into the information presented during the eight days of testimony.

Impact Statement: Attendees will gain knowledge of the sequence of events of the investigation into OceanGate and the 7itan submersible implosion. There
will be a focus on the Verification, Validation, and Uncertainty Quantification (VVUQ) process, its role in innovation, and how VVUQ is part of the due
diligence for applying engineering simulations, including in a forensic investigation. Finally, attendees will gain insight into how to form a successful
multidisciplinary team to confront a novel forensic situation.

Abstract Text: OceanGate was seen by many as a revolutionary leader in underwater exploration. They were profiled in publications like the Smithsonian and
Fast Company. In June 2023, OceanGate took their flagship submersible, 7itan, on its last expedition to the wreck of the HMS TITANIC. On June 18, 2023, the
company CEO, Stockton Rush, took four people aboard the 7itan and descended into the Atlantic. About 90 minutes later, the submersible imploded, killing
everyone aboard. The presenter, Bart Kemper, was one of the professionals who signed a letter to OceanGate warning them of industry concern regarding the
safety of OceanGate’s operations. Kemper is a consulting engineer and a member of the codes and standards committee for Pressure Vessels for Human
Occupancy, the engineering code for non-military submarines as well as other pressurized applications such as hyperbaric medical systems, commercial diving,
and pressurized tunnel boring machines. He is also an Academy member of the Engineering and Applied Science section and was the Editor-in-Chief of the
Journal of the National Academy of Forensic Engineers. In early 2024, he was asked by the joint National Transportation Safety Board (NTSB) and US Coast
Guard (USCQG) investigation to review the information recovered from OceanGate and provide an engineering assessment. Using investigation into the
Challenger shuttle disaster as a model, Kemper formed a 13-person team to provide a comprehensive multidisciplinary review. This presentation will focus on
the forensic procedural aspect of the investigation and the primary findings. As of the time of submission, the results of the investigation are not scheduled to
be released as of the time of the conference. The information will be constrained to what was placed into public knowledge by the MBI and various
documentaries.

Failure Analysis; Ethics; Mass Fatality
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LS6  Postmortem Computed Tomography (PMCT) Basics and Beyond: A Game of Jeopardy for Strong Stomachs

Jamie M. Elifritz, MD*, Forensic Radiology Group, Destin, FL

Learning Objectives: This presentation will: (1) introduce fundamental PMCT findings, including pattern recognition; (2) demonstrate the PMCT findings of
frequently encountered pathology; (3) strengthen understanding of PMCT basic concepts through engaging case-based examples that integrate radiologic-
pathologic correlation; and (4) foster critical thinking in the evaluation of complex and atypical PMCT cases.

Impact Statement: This interactive seminar bridges foundational principles with modern imaging technology in a format that is both educational and
memorable. By combining case-based learning, peer-reviewed imaging examples, and live audience participation, the session reinforces critical PMCT concepts
while emphasizing the responsible application of PMCT in medicolegal death investigations. Attendees will leave with a stronger grasp of PMCT fundamentals,
enhanced diagnostic confidence, and a renewed appreciation for collaboration between forensic pathologists and radiologists. .

Abstract Text: Join us for an exciting game of PMCT Jeopardy—a high-energy, interactive luncheon seminar that blends the fundamentals of PMCT with
some fascinating and bizarre cases. We will explore cases ranging from hemopericardium to things that make you say, “Hmm.” In line with the AAFS 2026
theme, Back to Basics: The Fundamentals of Forensic Science, this session reinforces core principles in PMCT while embracing the power of storytelling and
shared expertise.

Luncheon participants will split into two competing teams (one side of the room vs. the other) to test their knowledge in categories such as Classic PMCT
Findings, Affairs of the Heart, and You Might Lose Your Lunch. Real cases from daily practice, ranging from textbook examples to head-scratching surprises,
will be presented alongside brief teaching points (and some provocative stories), all backed by current best practices.

Whether you’re new to PMCT or a seasoned forensic professional, this fun and fast-paced game will leave you with new insights, a few laughs, and maybe
even a cool prize for your team. Expect plenty of participation, a bit of dark humor, and a reminder of why sound fundamentals and critical thinking remain the
backbone of forensic science.

Postmortem; Imaging; CT Scan
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W1 Back to Basics: Foundations of Medicolegal Death Investigation

Kathleen Diebold Hargrave, MA*, Office of the Regional Medical Examiner, St. Charles, MO, Erin Worrell, BSc*, Franklin County Forensic
Science Center, Columbus, OH,; Michelle Rippy, EdD*, California State University East Bay, Hayward, CA; Kelly Allmeyer, BA*, Regional
Medical Examiner Serving the Counties of Franklin, Jefferson and St. Charles, Defiance, MO; Lisa A. Potteiger-Visconti, BS*, Harrisburg, PA;
Tara Rick, BA*, St. Louis City Medical Examiner’s Office, St. Louis, MO, Alisha M. Simpson, MS*, Dauphin County Coroner Olffice, Paxinos, PA

Learning Objectives: By the end of this workshop, attendees will be able to identify the basic and core responsibilities of medicolegal death investigators,
including next-of-kin notifications, scene documentation, and report writing. Attendees will analyze investigative strategies for child deaths, drug-related
fatalities, cold case management, and mass fatality response using current national standards. They will demonstrate understanding of interdisciplinary
collaboration and apply lessons learned from real case examples to improve investigative accuracy and scene outcomes.

Impact Statement: This workshop provides foundational training in medicolegal death investigation, covering next-of-kin notification, scene photography,
infant and drug deaths, cold cases, report writing, and mass fatality response. Attendees will learn to apply investigative advancements and national standards,
improving documentation, scene outcomes, and multidisciplinary collaboration in complex cases.

Abstract Text: Are you looking to sharpen your skills in medicolegal death investigation, gain confidence in complex casework, and strengthen your ability to
serve your community through thorough medicolegal investigations? This full-day workshop, Back to the Basics: Foundations of Medicolegal Death
Investigation, is designed to meet the evolving needs of medicolegal death investigators, whether you’re new to the field or seeking a refresher grounded in
today’s challenges and standards. Participants will receive practical, scenario-based instruction on core responsibilities, including Next-Of-Kin (NOK)
notification, scene photography, and effective report writing. You’ll gain insight into specialized areas such as child death investigation, drug-related fatalities,
long-term unidentified cases, and mass fatality response. Real-world case studies will illustrate common pitfalls and key takeaways, allowing attendees to
connect protocols with practical applications. A highlight of the workshop includes a dedicated session on mass fatality response. The presenter brings firsthand
experience managing high-profile mass fatalities. The presenter will walk attendees through the complexities of interagency coordination, victim identification,
and logistical operations during mass fatality events. Her insights are grounded in real cases she has handled, including the 2013 plane crash at San Francisco
International Airport and a tragic limousine fire that claimed the lives of five nurses trapped inside. This session offers valuable, practical guidance for
investigators tasked with navigating the chaos, scale, and sensitivity of mass fatality incidents—skills that are increasingly vital in our changing public health
landscape. The afternoon will feature interactive, co-presented case reviews showcasing unique and notable investigations. These real cases, presented by
seasoned professionals, will demonstrate investigative strategies, lessons learned, and the integration of advancement such as professional certification via the
American Board Medicolegal Death Investigators (ABMDI), Sudden Unexpected Infant Death Investigation protocols (SUIDI protocols), digital
documentation and Forensic Investigative Genetic Genealogy (FIGG). These presentations are designed to spark peer discussion and provide immediate
applicable tools and insight. A panel discussion will close the session, giving attendees a chance to ask questions, share perspectives, and explore emerging
issues such as unclaimed remains, workforce burnout, and ethical scene response. Participants will also receive digital handouts, reference materials, including
ASB Published standards to support their ongoing professional development. If you're ready to build confidence, improve scene investigations, and align your
practices with national standards—all while learning from experienced medicolegal death investigators—this interactive workshop will deliver the knowledge,
tools, and connection you need to strengthen your investigative work and better serve the communities that depend on it.

Death Investigation; Infant Death; Mass Fatality
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W2 Intimate Partner Homicide: How to Detect, Investigate, and Prevent Misdiagnosis

Andrea Zaferes, MFS*, Dutchess County Medical Examiner's Office/FACT, Shokan, NY; Joni E. Johnston, PsyD*, Del Mar, CA; Paul S. Uribe, MD¥,
Fort Bend County Medical Examiner Office, Richmond, TX; Kristen E.L. Edwards-Bova, BS*, Larimer County Coroner’s Office, Fort Collins, CO;
Micaela A. Ascolese, MS*, RTI International, Durham, NC; Kelsey McKay, JD*, Law Firm of Kelsey McKay, Austin, TX; Jan M. Gorniak, DO*, World
Peace Forensic Consulting, LLC, Tallahassee, FL; James K. Roberts, APM*, Bingham County Coroner’s Office, Blackfoot, ID; Kiersten Reif, BA*,
Bannockburn Police Department, Bannockburn, IL; Kenneth Rosgen™, Polk County Medical Examiner’s Office, Dallas, OR

Learning Objectives: This workshop addresses Intimate Partner Staged Homicides (IPHs) and teaches participants how to recognize, document, investigate,
and prosecute IPHs by reinforcing foundational investigative practices and incorporating “new basics” consisting of validated investigation tools. Through case
scenarios and subject matter experts, participants will demonstrate the ability to recognize IPH indicators and implement at least three response strategies and
four tools that can help triage cases for the need for search warrants, scene processing, autopsies, etc. Attendees will be able to explain at least three types of
bias that have contributed to cases being missed and misdiagnosed by all levels of practitioners. Each stage of the process will emphasize the need for a
multidisciplinary approach from medicolegal death investigators, forensic pathologists, law enforcement, and prosecutors.

Impact Statement: Globally, more than 50% of femicides are committed by current or ex-IPs.! In some of these cases, offenders will conceal homicides by
disguising them as non-suspicious deaths (i.e., natural, accident, or suicide) or missing person cases, causing misdirection, and impacting case resolution and
prosecution. In response to these IPHs, and as many agencies are overwhelmed with cases and underfunded, there is a greater need for validated decision-
making and investigation tools. This workshop will: (1) provide crucial background information and training on what IPHs are and how to identify them;
(2) when and how to respond to them; and (3) ultimately support more accurate determinations of cause and manner of death, leading to improved justice
outcomes for victims and their families.

Abstract Text: [PHs remain among the most frequently misdiagnosed and overlooked types of death, often due to persistent gaps in investigative practices.
This presentation challenges all professionals—from patrol officers and Medicolegal Death Investigators (MDIs) to Forensic Pathologists (FPs) and
prosecutors—to return to foundational investigative principles: asking critical questions, avoiding premature conclusions, and remaining open to all possible
manners of death, regardless of dispatcher narratives or reporting party accounts. Simultaneously, this session introduces “new basics,” including contemporary
knowledge about offender staging tactics, coercive control, and validated tools of lethality risk indicators that precede IPH. Offenders may stage deaths to
resemble accidents, suicides, or natural causes—sometimes crafting these false narratives over the course of months or years. Traditional reliance on fatal
anatomical findings such as ligature marks, neck hemorrhage, or blunt force trauma can be insufficient. There may be no findings of fatal injuries on IPH victims
when they are first incapacitated by asphyxiation or toxicology or are behaviorally compliant to being assaulted. Of particular concern is strangulation, a well-
documented predictor of future IPH, and which, externally, is more easily missed for victims with dark skin tones. Autopsy findings can determine a defect to
be a contact Gunshot Wound (GSW), but they cannot determine who pulled the trigger. Likewise, they cannot determine who created alleged hanging ligature
marks, who caused the fatal overdose, or how a boat overturned. And causes of death such as drowning are determined by diagnoses of exclusion and
circumstances. This presentation emphasizes the need to look beyond what can be seen on autopsy and instead consider behavioral, historical, and contextual
evidence that may better reveal the presence of abuse, risk, and homicide indicators. Cognitive and several other types of bias will also be addressed as major
barriers to effective investigations, and accurate cause and manner of death determinations and opinions, respectively. This session will explore how such biases
can interfere with objective evaluation, and how structured decision-making tools can help counteract them. Arguments on overcoming bias will be presented,
for example, showing why FPs should consider corroborated circumstances in conjunction with autopsy findings, and how validated tools and best practices
can be used by both Medicolegal Death Investigators (MDIs) and law enforcement to help determine what cases to accept for autopsy and to know when
detectives and scene investigators should be dispatched, respectively. Participants will examine real-world cases of missed and misdiagnosed IPHs and will be
trained to apply validated tools such as the Danger Assessment (DA), Joanna’s Law Criteria, and the Monckton Smith IPV Homicide Timeline. Emphasis will
be placed on early intervention, pre-autopsy scene assessment, and multidisciplinary collaboration. Resources such as experts in ligature-system analysis,
toxicology, aquatic death investigation, and Intimate Partner Violence (IPV) advocacy will be highlighted to encourage holistic, evidence-informed investigation.
By reinforcing both foundational and emerging investigative practices—and by fostering professional environments that empower practitioners to challenge
prevailing narratives—this session aims to reduce missed and misclassified IPHs, ensure accurate cause and manner of death determinations, and promote
justice for victims.

Reference:
. McGoldrick et al. 2024; Edirisinghe et al. 2017, United Nations Office on Drugs and Crime 2024.

Medicolegal Death Investigation; Homicide; Intimate Partner
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W3 Pediatric Neuropathology in Forensic Practice

Jolee Suddock, DO¥*, Office of the Chief Medical Examiner, Oklahoma City, OK; Melissa M. Blessing, DO*, Johnson County Medical Examiner
and University of lowa Health Care, lowa City, IA; Rebecca D. Folkerth, MD*, MooseHenge Medical Consulting, High Falls, NY; Heather S.
Jarrell, MD*, Office of the Medical Investigator, University of New Mexico School of Medicine, Alburquerque, NM; Jared T. Ahrendsen, MD, PhD¥,
Northwestern University Feinberg School of Medicine, Chicago, IL; Michael Harrell, MD*, Office of the Chief Medical Examiner, Oklahoma City,
OK; Lorraina J. Robinson, DO*, University of Oklahoma, Oklahoma City, OK

Learning Objectives: Through collaborative insights from multiple experts in the field, attendees will gain practical knowledge and diagnostic strategies related
to perinatal and pediatric neuropathology, applicable to forensic autopsy examination in all age groups. Learning objectives included in this talk include the
following: (1) understand and describe developmental and acquired neuropathology resulting in immediate or delayed death; (2) describe neuropathologic
evaluation in seizure disorders, trauma, and the utility of ancillary stains for microscopic examination; and (3) summarize the role of advanced diagnostic tools,
including molecular testing and postmortem imaging, and assess their practical utility and limitations in the forensic evaluation of pediatric and perinatal deaths.

Impact Statement: This knowledge will impact the forensic science community by enhancing the understanding of developmental neuropathology, sample
collection, diagnostic criteria, and interpretation of common neuropathologic findings in perinatal and pediatric autopsies that can also be implicated as a cause
of death in later age groups. By fostering a comprehensive and systematic approach, the session aims to advance the field of forensic neuropathology and support
multidisciplinary collaboration.

Abstract Text: This immersive half-day workshop provides a comprehensive introduction to pediatric and perinatal forensic neuropathology, emphasizing core
skills applicable to forensic pathologists regardless of prior neuropathology experience. Designed to reinforce diagnostic fundamentals, the session focuses on
recognizing normal and abnormal brain development, selecting appropriate tissue sections, and interpreting key neuropathologic findings in infants and children.
Participants will learn to distinguish age-appropriate neuroanatomic structures from developmental anomalies and will be guided on when to preserve the brain
for deferred examination versus when to sample in situ. Fixation techniques, dissection strategies, and tissue selection protocols will be covered in detail, with
an emphasis on practical application in busy forensic settings. Instructional modules will include normal and abnormal neurodevelopment, common findings in
acquired conditions such as epilepsy, and forensic evaluation of pediatric trauma, including both inflicted and accidental injuries. Emphasis will be placed on
common pitfalls, effective documentation, and integrating findings into clear, defensible cause-of-death determinations, including sudden death in infants and
children (SUID/SUDC). The workshop will also feature real-world cases, high-yield histologic and gross images, and practical handouts to support long-term
retention and on-the-job reference. With a case-based, interactive approach and expert instruction, participants will gain confidence and a systematic framework
for pediatric neuropathologic evaluation in forensic autopsy practice.

Autopsy; Neuropathology; Pediatric
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W4 Fundamentals of Blast, Blast Effects, and Forensic Investigations

Bart B. Kemper, PE*, Kemper Engineering Services, Baton Rouge, LA; Krista Wohlfeil*, Kemper Engineering Services, Baton Rouge, LA,
William Sayin, BSME*, Booz Allen and Hamilton, Baton Rouge, LA; Paul Messner, JD*, FBI, Dry Ridge, KY

Learning Objectives: Attendees of this workshop will learn about different types of blast, the type of damage and injuries blast can cause (“blast effects’), and
how to apply the information as key elements of investigating a blast event.

Impact Statement: This workshop will impact the forensic science community’s practice by introducing foundational concepts regarding blast and blast effects
in order to provide a framework for a better understanding of forensic investigations involving blast and blast effects.

Abstract Text: This workshop will introduce the engineering and medical concepts of what a blast event is and how an accidental, industrial, criminal, military,
and terroristic event can differ. Blast is more than “a big boom” and it’s far from just a military or terrorist issue. The United States Bomb Data Center (USBDC)
identified a total of 770 explosions reported in their Bomb Arson Tracking System (BATS) and the Technical Resource for Incident Prevention (TRIPwire). Of
these explosions, 320 were identified as bombings. Separately, data collected by the Pipeline and Hazardous Materials Safety Administration (PHMSA) indicates
23 fatalities in 2023 due to gas-related home explosions. The National Fire Protection Association (NFPA) identified 18 large-loss fires and explosions with
property damage of at least $10 million. This workshop will give the attendees more context regarding these different types of events in order to better support
detailed investigation. If you don’t know what you are looking for, you won’t know it when you see it. The overall investigation field goes beyond explosions.
It includes recoveries, suspicious packages, bomb threats, hoaxes, and explosives thefts/losses, with a total of 18,088 such incidents reported in 2023. Often a
chronic safety issue or a violent murderer can be detected, investigated, and appropriately mitigated. Early recognition of explosive hazards can be key in
preventing a catastrophic event. This workshop will be at an introductory level for forensic professionals. First, the term “Explosive Hazards” will be explained,
ranging from battlefield Improvised Explosive Devices (IEDs) to gas mains and medical gases. Commercial blasting is mentioned but will be omitted. Secondly,
the anatomy of a blast wave will be presented, including the difference between high- and low-explosives and how they are used. Third, the different effects
will be discussed, including hazards from fragments and projectiles. Finally, the workshop builds upon the previous information to discuss the different forensic
methods and tools available. These tools include commercial and governmental blast modeling programs as well as more conventional engineering programs.
Participants will gain experience during the break by using their knowledge to evaluate items brought as a “petting zoo” where case information and post-blast
items are discussed in small groups. These items include fragments from IEDs; a before-and-after for an Explosively Formed Projectile (EFP); bullets that were
defeated by different types of armor; and case summaries with photos marked to encourage discussion. This class will not be providing information on how to
construct an IED or timing device, nor will it discuss damage due to ground shock from construction or quarrying explosives.

Explosion; Injury; Forensic Investigation
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W5 Back to Mass Spectrometry Basics: Analysis and Spectral Interpretation

Sandra E. Rodriguez-Cruz, PhD*, DEA Special Testing and Research Laboratory, Dulles, VA; Matthew R. Wood, PhD*, Ocean County Sheriff’s
Office, Toms River, NJ

Learning Objectives: During this workshop, attendees will learn the fundamental principles of mass spectrometry and spectral interpretation. This will include
an understanding of the main components of the mass spectrometer, ionization, separation, and detection. The attendees will learn techniques for small molecule
structure elucidation such as identification of the molecular ion, elemental composition, and the analysis of basic fragmentation patterns.

Impact Statement: This workshop will impact the forensic science community by providing an educational opportunity for new forensic scientists to expand
their understanding of mass spectrometry and offer a refresher course for more seasoned chemists. The goals of this workshop are to increase the attendees’
working knowledge of the mass spectrometer while improving their ability to recognize and interpret mass spectra, thereby increasing their confidence in
compound identification.

Abstract Text: Mass spectrometry is the most widely used and accepted technique for identifying controlled substances and their metabolites in seized drug
analysis and toxicology laboratories worldwide. Its high sensitivity and specificity make it indispensable in forensic science, enabling the accurate detection and
quantification of a wide range of analytes. As part of the “Back to Mass Spectrometry Basics” theme, this workshop will introduce the core principles of mass
spectrometry, provide a detailed overview of structure elucidation techniques, and highlight the interpretation of mass spectra in the identification of Novel
Psychoactive Substances (NPS). The workshop will begin with an overview of the fundamental components of a mass spectrometer. Participants will learn how
ions are generated in the ion source, separated by their mass-to-charge ratio (m/z) in the mass analyzer, and detected and recorded by the detector. Emphasis
will be placed on how these components work together to generate a mass spectrum and how variations in instrumentation and method parameters can influence
analytical results. The focus will then shift to the use of Electron Ionization/Mass Spectrometry (EI/MS) for chemical structure elucidation. Key topics will
include the interpretation of molecular ions and base peaks, as well as the distinction between atomic, nominal, average, and accurate mass. Essential principles
such as isotopic distributions, the nitrogen rule, and the calculation of rings plus double bonds (r + db) to determine elemental composition will be covered in
detail. Participants will learn common EI/MS fragmentation mechanisms, including sigma and alpha cleavages, inductive effects, neutral losses, and charge
retention versus charge migration events, all while gaining a better understanding of how odd-electron and even-electron ions behave. Afternoon sessions will
reinforce these concepts through interactive, hands-on exercises and problem-solving scenarios. Real-world structure elucidation examples involving novel
psychoactive substances will be used to apply theory to practice. The workshop will conclude with a discussion of spectral libraries, interpretation tools, and an
overview of other complementary mass spectrometric techniques that can enhance compound identification in forensic casework such as Electrospray
Ionization—Mass Spectrometry (ESI-MS) and Direct Analysis in Real Time-Mass Spectrometry (DART-MS).

Mass Spectrometry; Interpretation; Seized Drugs
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W6  Ketamine: The Clinical Renaissance and Traffic Safety Implications

Nicholas B. Tiscione, MS*, Palm Beach County Sheriff’s Office, West Palm Beach, FL,; Corina Freitas, MD*, Freitas and Associates LLC,
Alexandria, VA; Svante Vikingsson, PhD*, RTI International, Research Triangle Park, NC; Edward X. Zumaeta, MS*, Palm Beach County Sheriff’s
Office, West Palm Beach, FL; Rebecca L. Hartman, PhD*, Monroe County Olffice of the Medical Examiner, Rochester, NY; Samuel Wilkinson, MD*,
Yale School of Medicine, Yale Depression Research Program, New Haven, CT

Learning Objectives: Attendees will gain an understanding of the reason for the recent surge of interest in ketamine for promising new clinical applications
and potential for misuse. Participants will: (1) become familiar with the increased research and prevalence of ketamine in the United States; (2) understand the
basic pharmacology of ketamine; (3) gain insight into the most recent clinical research, appropriate use, and potential risks of ketamine; (4) appreciate the
implications of side effects to human performance; and (5) recognize the presentation of impairment of normal faculties in subjects consistent with ketamine
use and the impact to traffic safety.

Impact Statement: An impact to the forensic science community will be accomplished by increasing attendees’ understanding of the clinical applications and
potential adverse effects of ketamine. As the use of ketamine has increased significantly in the past ten years, practitioners will be better prepared to recognize
both the beneficial effects and adverse events that it may produce.

Abstract Text: Ketamine has been in clinical use since the 1960s as a general anesthetic. The past ten years have marked a period of vigorous research activity
into new clinical applications for ketamine. This includes low-dose administration in concert with therapy for treatment-resistant depression, pain management,
and addiction. Along with this period of increased academic research and clinical use has come a corresponding growth in public interest and recreational use.
Over the past decade, the number of ketamine drug possession cases submitted to crime laboratories in the United States has increased by three-fold. Recent
illicit preparations include “pink cocaine,” most commonly a mixture of ketamine and Methylenedioxymethamphetamine (MDMA). The basics of ketamine
will be introduced, from its development and continued primary use as a general anesthetic to the recent clinical applications for low-dose administration.
Current understanding on the pharmacodynamics and pharmacokinetics will be discussed to frame the scope of effects and their duration while recognizing the
remaining knowledge gaps on its mechanisms of action. An objective overview of the benefits and risks of ketamine use will conclude with the implication for
traffic and other safety concerns discussed through a presentation of authentic cases. Get back to basics and advance your knowledge with a first-hand instruction
on the bedrock scientific research by a leader in the field and Medical Director of the Yale Depression Research Program. This is a Society of Forensic
Toxicologists/American Academy of Forensic Sciences ( SOFT/AAFS) Drugs and Driving Committee-sponsored workshop.

Ketamine; Clinical Research; Impaired Driving
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W7 The Ground Truth vs. the Provable Truth: Problematic Results and Strategies to Reach Consensus in Forensic
Document Examination

Mark T. Goff, BA*, Michigan State Police, Lansing, MI; Kate Butler, BS*, Florida Department of Law Enforcement, Pensacola, FL

Learning Objectives: Attendees will learn in-depth background information on historical and current Forensic Document Examiner (FDE) proficiency testing
and research testing, FDE standards, and accreditation considerations. Participation in the hands-on portion of the workshop will give the attendee opportunities
to engage in critical thinking about how conclusions are expressed and how to explain the differences between consensus, ground truth, and evidence-supported
results.

Impact Statement: This workshop will impact the FDE community by illustrating difficult examinations and beginning a conversation on when the ground
truth result for an exam may not be the correct result based upon the sufficiency of the evidence provided.

Abstract Text: FDEs participate in many standardized examinations for research and testing. These examinations are typically reported using an abbreviated
conclusion scale consisting of 5 points with 2 degrees of associations, 2 degrees of non-association, and an indeterminate option. In these standardized
examinations, the FDE is often asked to express opinions about multiple writers, where the ground truth is known. While standardization and ground truth
answers are beneficial for mass testing, they may not be representative of the true conclusions expressed by qualified FDEs. For example, in a test, an examiner
may be asked to examine the known writing of two writers against a questioned sample, where the ground truth is known. With suitable samples, a qualified
FDE will reliably identify the correct writer; however, there can be a disconnect in how the results of the second writer are reported. Oftentimes, an identification
opinion for one writer will generate an elimination opinion for the remaining writer(s). This elimination result is the correct ground truth answer BUT is most
likely NOT able to be reached using the samples provided and would invariably be something less than an elimination if separated from the identification
opinion.

Questioned Documents; Proficiency Testing; Handwriting
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W8 A Multiagency Response to the Mid-Air Collision: A Strategic Approach and Lessons Learned

Jennifer C. Love, PhD*, DC DFS, Washington, DC; Micayla Spiros, PhD*, DC Office of the Chief Medical Examiner, Washington, DC; Francisco
C. Diaz, MD*, Office of the Medical Examiner/DC Department of Forensic Sciences, Washington, DC,; Daniel Morgan, MFS*, National
Transportation Safety Board, Washington, DC; Lalynn G. Kurash, M*S, DC Office of the Chief Medical Examiner, Washington, DC; Katherine
Hyun Kim, MS*, DC Office of the Chief Medical Examiner, Washington, DC; Krystyna Hopkinson, MSFS*, DC Department of Forensic Sciences,
Washington, DC; Julie Ferragut, BS*, DC Department of Forensic Sciences, Washington, DC; Sara Achrati, MD*, DC Office of the Chief Medical
Examiner, Washington, DC; Mike Cariola, MF*S, Bode Technology, Lorton, VA

Learning Objectives: Through lectures and panel discussions, workshop attendees will learn detailed information about the multiagency successful response
to and processing of the January 2025 mid-air collision at the Ronald Reagan Washington National Airport. The involvement of a military helicopter and
commercial airline as well as the incident location in the Potomac River triggered a multi-jurisdictional response involving local, state, federal and non-
governmental agencies. Attendees will learn from incident responders the challenges faced, and strategic solutions implemented to recover, examine, identify,
and return victims to their loved ones in a timely and dignified manner.

Impact Statement: The information provided during this workshop will impact the forensic science community by highlighting the challenges faced during a
multi-jurisdictional response to a mass disaster. The content will include quickly devised response plans allowing operations to ramp up while maintaining daily
workloads as well as innovative solutions taken to identify and reassociate victim remains.

Abstract Text: On January 29, 2025, an American Airlines commercial aircraft originating from Wichita, Kansas collided mid-air with a United States Army
helicopter at the Ronald Reagan Washington National Airport during final approach. The collision caused both aircrafts to crash—the commercial plane
descended into the Potomac River at an estimated depth of 5 to 15 feet, while the helicopter landed near the riverbank. The nature of the crash created a complex,
multi-site recovery environment involving both water and shoreline. The incident resulted in 67 confirmed fatalities. The District of Columbia Office of the
Chief Medical Examiner (DC OCME) assumed primary responsibility for fatality management following jurisdictional determination with Virginia authorities.
This workshop will take the attendees through the multiple stages of a successful response to the highly complex mass disaster. The workshop is organized into
three components of the disaster response: Facilitating External Operations; Maintaining Mortuary Operations; and The Role of DNA. Each component includes
presentations by subject matter experts who were involved in the response. Also, there will be two discussion panels. The first component of the workshop,
Facilitating External Operations, will begin with a presentation from the DC Chief Medical Examiner detailing a director’s role in incident command, navigating
pressures for administrators and the public, responding to family members and the media, and ensuring the staft’s needs and concerns are met. A representative
from the National Transportation Safety Board will follow and present on the specific steps taken to respond and assist local agencies as well as the unique
challenges faced with an accident involving commercial and military aircraft. Finally, medicolegal death investigators will detail their role at the incident site
and family assistance center. The second component, Maintaining Mortuary Operations, will include a presentation from a medical examiner detailing the
agency’s approach to ramp up capacity for the processing of incident victims while maintaining the daily caseload. The presentation will address establishing
appropriate exam protocol for disaster victims, integrating external support from the Disaster Mortuary Operational Response Team (DMORT) and the Federal
Bureau of Investigation (FBI) into operations, and efficient handling of fragmented remains. This component will also include the role of the anthropologist in
coordinating decedent identification and fragment reassociation. The final component of the workshop, The Role of DNA, will detail the reliance on both rapid
and traditional DNA analyses for victim identification and reassociation of the remains. Presentations will provide an overview of the DC Department of
Forensic Sciences’ (DFS) work with BODE, a DNA vendor laboratory, to quickly establish a contract for Rapid DNA analyses and to develop and communicate
identification hypotheses. BODE staff will present on the laboratory’s approach to increasing operations to meet the immediate demand. Meanwhile, DFS
Forensic Biology Unit (FBU) staff will present their rapid response plan enabling the team to analyze the first batch of samples in 48 hours and a total of 94
samples throughout the response. Finally, FBU staff will describe the innovative reporting approach enabling OCME to easily reassociate the fragmented
remains.

Mass Fatality; Search and Recovery; Victim Identification
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W9 Investigating the Unsolved: Building Cold Case Programs Through Academic and Law Enforcement
Partnerships

Jalika Waugh, PhD*, Pinellas County Schools, Largo, FL,; Sharon K. Moses, PhD*, Northern Arizona University, Flagstaff, AZ; Maylynn Burns*,
Embry-Riddle Aeronautical University, Prescott, AZ; Kelly Crockett, MSF*S, Embry-Riddle Aeronautical University, Prescott, AZ; Edwin S.
Cochran, MA*, Embry Riddle Aeronautical University, Prescott Valley, AZ

Learning Objectives: By the end of this presentation, attendees will be able to design and implement a sustainable cold case program within a higher education
institution. They will identify at least three open-source or intelligence-based investigative tools available in academic settings and demonstrate how to apply
them in collaboration with law enforcement. Attendees will also be able to articulate the measurable benefits of student-law enforcement partnerships on both
case outcomes and student competency development.

Impact Statement: This presentation will enhance the forensic science community’s competence by equipping educators and students with practical
frameworks to implement cold case programs in higher education, leveraging academic resources and investigative training. It will improve performance by
fostering collaborative partnerships between colleges and law enforcement, enabling students to apply investigative techniques and open-source intelligence
tools to real cases. Ultimately, these efforts can lead to meaningful stakeholder outcomes by supporting case resolution, delivering justice, and advancing public
trust in forensic practices.

Abstract Text: This workshop session explores how institutions of higher education can play a pivotal role in assisting with unsolved cases through the
development of academic cold case programs. Designed for educators, law enforcement professionals, and forensic practitioners, the session offers a step-by-
step roadmap for creating and sustaining a cold case initiative that integrates academic resources, student involvement, and agency collaboration. This workshop
session is grounded in the core fundamentals of forensic science and investigative work, including evidence-based reasoning, chain of custody, and crime scene
integrity while emphasizing the importance of guiding students in the application of the scientific method and maintaining objectivity throughout the
investigative process. Drawing on successful models across the country, participants will learn how to structure a program that not only enhances student
competence in critical forensic and analytical skills, but also reinforces the importance of remaining neutral, impartial, and free from external influence while
contributing meaningful investigative support to real-world cases. The session will highlight the mutual benefits of academic-law enforcement partnerships,
including the development of student competence in critical thinking, evidence analysis, and intelligence gathering. Attendees will examine how to utilize open-
source investigative tools, such as public records databases, social media analysis, and academic research platforms, to support cold case investigations. Case
studies and interactive scenarios will illustrate the impact of applying these techniques to long-dormant investigations and how students, under faculty
supervision, can contribute actionable insights. Additionally, the workshop will cover practical considerations such as program funding, managing case
confidentiality, selecting appropriate cases, and aligning projects with academic learning outcomes. Attendees will leave with a resource toolkit, including
sample syllabi, program planning guides, partnership templates, and investigative checklists to support immediate implementation at their institutions. Whether
you are an educator seeking to enhance student engagement, a forensic professional interested in collaborative investigation, or a law enforcement representative
looking for additional case support, this session will provide the knowledge and tools to transform unsolved cases into active educational opportunities with
real-world impact.

Cold Case Investigations; Academic-Law Enforcement Partnerships; Open-Source Intelligence (OSINT)

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -28 -



\/ Workshops—2026

W10 Behind the Evidence: The Impact of Vicarious Trauma in the Forensic Science Community

Kathryn Seigfried-Spellar, PhD*, Michigan State University, East Lansing, MI; Carole E. Chaski, PhD*, Institute for Linguistic Evidence,
Georgetown, DE; Sarah Avedschmidt, MD*, Sarah E. Avedschmidt, MD, Sacramento, CA; Pamela Marshall, PhD*, Duquesne University,
Pittsburgh, PA; John P. Kenney, DDS, MS*, Davidson County TN Medical Examiner's Office, Nashville, TN, Peter Stout, PhD*, Houston Forensic
Science Center, Houston, TX; Zain Bhaloo, MSc*, Canada Border Services Agency, Ottawa, Ontario, Canada; Joe C. Trevino IlI, DFS*, New York
Police Department, Sunnyside, NY; Krystal R. Hans, PhD*, Purdue University, West Lafayette, IN; Lara Newell, MA*, Virginia Office of the Chief
Medical Examiner, Richmond, VA; Joseph D. Remy, JD*, National White Collar Crime Center, Barrington, NJ; Katharine Pope, MA*, SNA
International supporting the DPAA Mission, Fruitland, MD; Jessica L. Morel, DO*, Integrity Psychiatric Services PLLC, Fayetteville, NC; Justin Z.
Goldstein, PhD* NYC Office of Chief Medical Examiner, New York City, NY; Kenneth E. Melson, JD*, Formerly with the U.S. Department of
Justice, Kinsale, VA; Mariah E. Moe, PhD*, Texas State University, San Marcos, TX; Liam Johnson, MA*, University of Nevada, Las Vegas, Las
Vegas, NV

Learning Objectives: This workshop is designed to help the forensic sciences community understand the serious implications of work-related stress. In the
forensic sciences, work-related stress can lead to emotional burnout, physical illness (high blood pressure), and psychological effects like Post-Traumatic Stress
Disorder (PTSD), depression, anxiety, and hypervigilance. These emotional and physical reactions may surface after one difficult case or after decades on the
job. This workshop will include recommendations based on the academic literature, anecdotal stories, and open discussion on how to recognize the impact of
trauma, build resiliency, and reduce mental health stigmas and barriers to help-seeking within the forensic science community.

Impact Statement: This workshop will impact the forensic sciences community by addressing mental health and well-being by discussing work-related stress,
vicarious trauma, healthy and unhealthy coping mechanisms, and ways in which we can build resiliency and reduce mental health stigmas within our community.

Abstract Text: Research consistently shows that criminal justice professionals experience high rates of work-related stress as a part of the investigative process.
Despite forensic scientists’ prominent role in this process, literature on work-related stress has focused primarily on law enforcement officers investigating
homicides, crimes against children, and other violent crimes. This workshop is designed to help the forensic sciences community understand the serious
implications of work-related stress. In the forensic sciences, work-related stress can lead to emotional burnout, physical illness (high blood pressure), and
psychological effects like PTSD, depression, anxiety, and hypervigilance. These emotional and physical reactions may surface after one difficult case, after
decades on the job, or a life event such as having a child or the loss of a loved one. Our community also needs to understand how this trauma might be impacting
those around us—our family and friends—or in academic units, the impact on students who are engaged in emotionally intensive coursework, research, clinical
hours, or fieldwork/internships. This workshop will include recommendations based on the academic literature, anecdotal stories, and open discussion on how
to recognize the impact of trauma, build resiliency, and reduce mental health stigmas and barriers to help-seeking within the forensic science community. The
highlight of this workshop is our inclusive panel of speakers, who represent the various viewpoints and experiences of the different sections of the American
Academy of Forensic Sciences.

Post Traumatic Stress Disorder; Stress; Resilience
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W11  From Past to Present: Forensic Entomology Methods That Have Stood the Test of Time

Lavinia lancu, PhD*, University of North Dakota, Grand Forks, ND; Jeffrey D. Wells, PhD*, Florida International University, Miami, FL; Amanda
Roe, PhD*, College of Saint Mary, Omaha, NE; Leon G. Higley, PhD*, University of Nebraska-Lincoln, Lincoln, NE; Neal H. Haskell, PhD*,
Forensic Entomology Investigations, Rensselaer, IN; Christine M. Bogan, JD*, Rensselaer, IN; Olivia Minello, BS*, Las Vegas Metropolitan Police
Department, CSI, Las Vegas, NV

Learning Objectives: Attendees will gain a comprehensive understanding of the application of forensic entomology in medicolegal death investigations. They
will learn to differentiate between Postmortem Interval (PMI), minimum Postmortem Interval (PMImin), and maximum Postmortem Interval (PMImax),
understand insect succession and development, and apply this knowledge to real-world casework. Hands-on demonstrations will reinforce proper collection and
preservation techniques.

Impact Statement: This workshop will enhance the competence of forensic professionals by deepening their understanding of entomological evidence and its
interpretation. It will improve performance in the field and laboratory by reinforcing best practices in evidence collection and analysis. Ultimately, it will
contribute to more accurate PMI estimations and stronger courtroom testimony, benefiting stakeholders in the justice system.

Abstract Text: This is a full-day workshop that highlights the enduring power of forensic entomology in death investigations, particularly in estimating the
PML. This full-day session will explore the scientific principles, practical applications, and legal considerations of forensic entomology, with a focus on methods
that have remained reliable and relevant for decades. Through a combination of interactive lectures, case studies, and hands-on demonstrations, participants will
learn how insect evidence is collected, analyzed, and presented in court. Topics include insect development and temperature effects, succession patterns, and
the crime scene investigation perspective regarding entomological evidence. The workshop also includes a legal perspective on how entomological findings are
presented and challenged in court, emphasizing the importance of precise terminology and scientifically defensible conclusions. Case presentations, bridging
theory and practice, will offer participants real-world context for applying forensic entomology methods and understanding their impact on investigative and
legal outcomes. A hands-on session will provide practical experience in evidence collection and preservation, while a panel discussion will offer a platform for
collaborative dialog on current challenges and future directions in the field. This session is ideal for forensic scientists, death investigators, attorneys, and students
who wish to deepen their understanding of forensic entomology and uphold the value of standardized, time-tested practices in forensic science.

Forensic Entomology; Postmortem Interval; Casework
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W12  Back to the Basics: Criminal Investigation Assessment—Understanding the Behavior Behind the Crime

Patrick J. Zirpoli*, Sherry Black Foundation, Milanville, PA; Erin Ryan, BA*, Sherry Black Foundation, Sandy, UT, Klaus C. Neudecker, MD¥*,
Praxis fiir Begutachtungen, Landshut, Bayern, Germany, Kelsie Bryand, MS*, Sam Houston State University, Huntsville, TX; Katherine Brown, PhD*,
Tarleton State University, RELLIS Academic Alliance, College Station, TX

Learning Objectives: Upon completion of the course, the attendee will be able to: (1) cite the difference between Crime Assessment, an evidence-based process,
versus Criminal Profiling, a psychological based process; (2) utilize the learned skill set to properly collect the information to decide the level of victim risk and
offender risk; (3) compare the dynamics of a crime scene, homicidal pattern, and offender behavior characteristics, and select the proper sub-type and crime
motivation; (4) assess the paralogical reasoning system and identify the level of victim and offender emotion; (5) recognize the difference between a crime
driven by fantasy and one that contains no fantasy issues; (6) judge a criminal act and conclude whether the crime scene and offender are organized, disorganized,
or both; (7) understand the behavior patterns of a Sexual Sadist, and how to identify and interact with them; and (8) understand the behavior pattern of Armin
Meiwes, the Rotenburg Cannibal.

Impact Statement: Behavioral assessment has had a profound impact on the field of forensic science, serving as a bridge between psychological analysis and
physical evidence. By systematically analyzing behavioral patterns, motives, and methods of offenders, Behavioral Assessment aids investigators in narrowing
down suspect pools and understanding criminal minds. This integration of psychological insight enhances the interpretation of forensic evidence and often
directs the focus of investigations, making forensic methodologies more targeted and effective. As a result, behavioral assessment not only contributes to more
efficient crime-solving but also advances forensic science by promoting interdisciplinary collaboration and refining investigative strategies.

Abstract Text: Behavioral assessment is a method of investigation that utilizes key structures within the criminological continuum to examine the presence
and/or absence of evidence found at the crime scene. Within this framework, there are major classifications, referred to as sub-types, which will be introduced
and explained. These sub-types span across the criminal spectrum and manifest in the expression of pathological behaviors that can be recognized. Predicated
upon these primary factors and coupled with additional principles, understanding the crime scene and offender actions through the crime continuum provides a
critical understanding for the motives, methods, and opportunities of the crime.

The attendees will have the understanding that, although human experience is variable, crime patterns can be coded to reveal interlocking and separate vectors.
Recurrent elements and themes are developed to group common factors for various desires, intentions, and plans. Therefore, dependent upon the intended
outcome, the crimes can reveal differentiated power and anger issues, levels of intimacy, and idiosyncrasies. While acting out crime, the offender inadvertently
leaves these clues available for investigation.

Attendees receive demonstrations through case presentations of how investigative techniques, evidence analysis, and behavior assessment help to characterize
the offender based on the presence (and absence) of physical evidence. This process will be interactive where the attendees will offer their opinions and
observations on the crime scenes and develop behavioral characteristics of the offender and crime.

Behavioral Science; Crime Scene Investigation; Sexual Crimes

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -31-



\/ Workshops—2026

W13  From General Knowledge to Case-Specific Insights: Navigating the Complexities of Trace and DNA Transfer,
Persistence, Prevalence, and Recovery (TPPR) in Forensic Science Opinions

John M. Butler, PhD*, National Institute of Standards and Technology, Gaithersburg, MD, Jarrah R. Kennedy, MS*, Kansas City Police Crime
Laboratory, Kansas City, MO; Niki Osborne, PhD*, Institute for Public Health and Forensic Science (PHF Science), Auckland, New Zealand;
Melissa Taylor, BA*, National Institute of Standards and Technology, Gaithersburg, MD

Learning Objectives: The goals of this presentation are to: (1) summarize key findings and recommendations from the National Institute of Standards and
Technology (NIST) DNA Foundation Review and Human Factors reports as they relate to TPPR in forensic science; (2) identify common sources of uncertainty,
controversy, and interpretive complexity when forming opinions on trace and DNA TPPR in specific case contexts; (3) critically evaluate when it is appropriate
to offer expert opinion on TPPR and describe what type of data and reasoning should underpin such opinions; and (4) contribute to a structured taxonomy to
categorize TPPR-related literature and scenarios during a collaborative classification exercise, contributing to the refinement of a searchable TPPR database.

Impact Statement: This workshop will advance the forensic science community’s ability to engage with one of the field’s most complex interpretive challenges:
understanding and explaining trace and DNA TPPR in the context of a specific case. By promoting critical reflection on the scientific and cognitive
underpinnings of TPPR opinions, introducing a taxonomy for structuring the TPPR literature, and piloting Al-supported approaches to literature synthesis, the
workshop will contribute to more transparent, consistent, and scientifically grounded expert testimony.

Abstract Text: One of the most pressing challenges in forensic science is not just understanding trace and DNA TPPR, but determining whether—and how—
to apply this understanding in the context of a specific case. This half-day workshop tackles the complex question facing forensic scientists: when (if ever) is it
appropriate to offer expert opinion on TPPR, and what information should underpin such opinions? Participants will receive key insights from the NIST DNA
Foundation Review and Human Factors report, exploring the scientific, cognitive, legal, and interpretive challenges associated with TPPR. Presenters will share
an overview of current knowledge gaps, emerging controversies, and NIST-led efforts to develop a structured taxonomy to support a searchable TPPR database.
The session will be interactive, blending presentations with opportunities for participant engagement and collaborative activities. Attendees will contribute to
the development of tools and approaches aimed at organizing and applying scientific knowledge related to TPPR. The workshop will also explore how Al
technologies can support more efficient and informed use of the TPPR literature in forensic practice. This workshop is intended for forensic practitioners,
researchers, and legal professionals who grapple with the interpretive complexity of TPPR and seek to contribute to a more rigorous and defensible foundation
for explaining what forensic results do, and do not, mean in the context of a case.

DNA Transfer; Activity Level; Trace Analysis
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W14  Elementary, My Dear Chemist: Cracking the Mysteries of Unknown Substances

Agnes D. Winokur, PhD*, Department of Justice, Drug Enforcement Administration, Dulles, VA; Alex J. Krotulski, PhD*, Center for Forensic
Science Research & Education, Horsham, PA; Holly E. Pierzynski, MASc*, Cayman Chemical, Ann Arbor, MI; David B. Guthrie, PhD*, U.S. Drug
Enforcement Administration, Dulles, VA

Learning Objectives: During this workshop, attendees will learn the fundamental principles of complex chemical analysis and structure elucidation, to include
systematic approaches to analytical testing and spectral interpretation, using Mass Spectrometry (MS), Infrared (IR) spectroscopy, and Nuclear Magnetic
Resonance (NMR) spectroscopy. Attendees will learn how to evaluate fragmentation patterns, identify functional groups, and understand carbon and hydrogen
connectivity patterns. In addition, the attendees will learn innovative techniques used by forensic laboratories to assist in identifying unknown substances
encountered in illicit drug samples.

Impact Statement: This presentation will impact the forensic science community by demonstrating the utility and importance of comprehensive chemical
testing to aid investigations across forensic science disciplines. This workshop will specifically focus on the identification and interpretation of emerging drug
threats and Novel Psychoactive Substances (NPS). Additionally, the presentations will increase understanding of MS, IR, and NMR analysis and data
interpretation.

Abstract Text: This workshop is being co-sponsored by the AAFS Opioids and Emerging Drugs ad hoc Committee and the Society of Forensic Toxicologists
(SOFT) NPS Committee. NPS continue to grow in prevalence and popularity in the United States and on the global illicit drug market. As of March 2025, the
United Nations Office on Drugs and Crime (UNODC) Early Warning Advisory (EWA) reported 1,302 individual NPS identified by forensic laboratories around
the world. Synthetic opioids remain one of the fastest growing groups with the emergence of new substances on a monthly basis. Analytical profiles on these
substances are very limited and often lacking as emerging substances are first encountered as unknown species by forensic laboratories. This workshop will
focus on developing recognition strategies for when an unknown substance is identified and needs to be pursued further. Attendees will be provided with tools
to establish and validate structure elucidation processes. The emergence of an unknown substance in an illicit drug sample has become more of a routine
occurrence than an anomaly in forensic laboratories today as the drug supply has diversified. More often than not, these substances must be pursued and
identified. Yet the structural elucidation process remains one of the most challenging aspects of forensic chemistry, requiring the integration of multiple analytical
techniques and computational methods.

Illicit drugs are often chemically manipulated to create new substances of similar toxicity in order to bypass law enforcement controls. As existing precursors
and chemicals are regulated, drug traffickers move to new chemicals and/or modified synthesis routes, resulting in new substances present in illicit drug samples.
The identification is further complicated when no chemical profiles or reference materials exist. The workshop will begin with an overview of the fundamental
processes of structural elucidation and the more traditional approaches of low- and high-resolution MS, 1D and 2D NMR spectroscopy, and IR spectroscopy.
Participants will learn how to evaluate an unknown substance to determine if the unknown is of interest to pursue, as well as other innovative approaches to aid
identification, such as the use of IRMS, ICPMS, and chemical synthesis. Several authentic case studies will be introduced to the attendees to help illustrate the
role and impact that each technique plays in determining the unknown substance(s). The presenters will introduce how the collaboration between forensic
toxicologists and seized drug chemists help in the identification of unknown substances. The participants will have a unique opportunity to evaluate and learn
from the synthesis journey taken to identify various NPS, adulterants, and novel agents such as BTMPS and tetramethylfentanyl-related substances; the newest
set of emerging substances for which reference materials are being commercially manufactured. The workshop will conclude with a discussion on how Artificial
Intelligence (AI) and Machine Learning (ML) tools are being integrated into structural elucidation processes to enhance structural results and decrease response
times.

Structural Elucidation; Seized Drugs; Unknowns
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W15  Building Scientific Confidence Through Validation of Forensic Methods

Melissa Taylor, BA*, National Institute of Standards and Technology, Gaithersburg, MD*; Nicole S. Jones, MS*, RTI International, Oakton, VA,
Henry Swofford, PhD*, National Institute of Standards and Technology, Gaithersburg, MD; Steven Lund, PhD*, National Institute of Standards and
Technology, Gaithersburg, MD

Learning Objectives: By the end of the workshop, participants will be able to: (1) define method validation and explain its importance in forensic science;
(2) identify key components of a validation study and how to design them appropriately; (3) apply principles of validation to both subjective (human
interpretation) and objective (instrumental) forensic methods; (4) access and utilize National Institute of Standards and Technology (NIST) -provided resources
and reference materials for validation efforts; and (5) use the NIST Validation Assessment Tool (VAST) to support data analysis and reporting.

Impact Statement: This workshop equips forensic practitioners with the scientific foundation, practical tools, and regulatory insight required to design and
execute validation studies that withstand courtroom scrutiny and satisfy modern accreditation demands. The workshop delivers measurable improvements in
laboratory competence, courtroom credibility, and overall quality assurance, positioning participants to champion evidence-based practices across the forensic
science community.

Abstract Text: Results of forensic analyses are critical to the work of law enforcement officers, attorneys, and courts, often influencing decisions that profoundly
affect individual lives and public safety. A foundational component of trustworthy forensic science is the validation of the methods and tools used to produce
these results. Method validation ensures that forensic techniques are reliable, reproducible, and fit for their intended purpose prior to implementation in casework.
This four-hour workshop provides forensic practitioners with essential knowledge and practical skills to support laboratory validation efforts. Participants will
gain a strong understanding of the principles of forensic method validation, including the design and execution of validation studies for both human interpretation
and instrument-driven methods. Real-world exercises will be used to reinforce concepts and encourage interactive learning. In response to the forensic science
community’s call for greater guidance in this area, the NIST has developed a comprehensive suite of resources to assist laboratories with validation planning
and execution. Workshop participants will receive detailed information on these resources, including access to reference data and materials, guidance documents,
and tools to aid in the analysis and communication of validation results. A key component of the workshop is a hands-on demonstration of the NIST VAST.
This interactive tool enables laboratories to conduct more robust and structured assessments of their validation data, enhancing transparency and scientific rigor.

Accuracy; Validation; Admissibility
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W16 The American Board of Forensic Anthropology Presents: How Forensic Anthropology Contributes to Trauma
Analyses—A Primer for Medical Examiners/Coroners and the Medicolegal Community

Angela Soler, PhD*, NYC Office of the Chief Medical Examiner, New York, NY; Erin B. Waxenbaum, PhD*, Northwestern University, Evanston, IL;
Kristen Hartnett-McCann, PhD*, Connecticut Office of the Chief Medical Examiner, Farmington, CT; Bradley Adams, PhD*, Lawrence, KS;
Christopher W. Rainwater, PhD*, Tarrant County Medical Examiner, Fort Worth, TX; Melissa A. Pasquale-Styles, MD*, Connecticut Olffice of the
Chief Medical Examiner, Farmington, CT,; Heather M. Garvin, PhD*, Des Moines University, West Des Moines, 14

Learning Objectives: After attending this workshop, attendees will: (1) understand how forensic anthropologists contribute to the analysis of cartilaginous and
skeletal trauma in cases of suspected neck compression, pediatric trauma, and dismemberment; (2) recognize the forensic anthropologist’s expertise in
cartilaginous and skeletal trauma, even in cases where the decedent is not skeletonized; and (3) understand the importance of using a qualified, vetted, board-
certified forensic anthropologist with experience in the examination and interpretation of skeletal and cartilaginous trauma.

Impact Statement: This workshop is relevant to medical examiners, coroners, medicolegal death investigators, law enforcement, and legal professionals
interested in learning about how forensic anthropological analyses of skeletal and cartilaginous trauma contribute to the death investigation. The field of forensic
anthropology has grown in recent years, with more practitioners embedded within medical examiner and coroner offices. As forensic anthropologists have
become more integral to the death investigation, they have expanded outside of the more traditional analysis of skeletonized remains and have developed
expertise in skeletal and cartilaginous trauma interpretation that contributes to cases of fresh, decomposed, burned, and skeletonized remains.

Abstract Text: This workshop was developed by the American Board of Forensic Anthropology (ABFA) Outreach Committee to highlight the important
contributions of certified forensic anthropologists in the examination of skeletal and cartilaginous trauma in medicolegal death investigations. This workshop
will specifically address the forensic anthropologist’s expertise in cases of suspected neck compression, pediatric trauma, and dismemberment. The forensic
anthropologist provides information that may contribute to the final determination of cause and manner of death, identify and document prior (healed) skeletal
or cartilaginous trauma that may be relevant to the investigation, and help identify what tools or weapons may have caused skeletal or cartilaginous injury. In
addition, the forensic anthropologist can serve as an expert witness in court and provide visual aids, such as diagrams, photographs, casts, and 3D printed
exemplars that are more easily visualized and understood by a jury. The workshop will also review the imperative need of a Board-Certified Forensic
Anthropologist in these types of trauma investigations. ABFA Certified Forensic Anthropology Diplomates (D-ABFAs) have passed a rigorous application,
evaluation, and examination process that demonstrates competency in the discipline. They are required to complete continuing education, undergo a
recertification process, and sign an annual ethics statement. Using a board-certified D-ABFA provides quality assurance and ensures that the anthropologist has
the requisite training in legal matters and sufficient experience.

Trauma; Medicolegal Death Investigation; Forensic Anthropology
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W17  That Was Then, This Is Now—Bridging the Gap Between Genetic Genealogy and the Forensic Communities

Colleen M. Fitzpatrick, PhD*, Identifinders International LLC, Fountain Valley, CA; Ray A. Wickenheiser, DPS*, SupreMEtric, Youngsville, LA;
Claire L. Glynn, PhD*, University of New Haven and Henry C. Lee Institute of Forensic Science, West Haven, CT; Wendy Mclean, BS*, UNT Center
for Human Identification, Fort Worth, TX

Learning Objectives: Upon attending this presentation, attendees will learn how genetic genealogists, law enforcement personnel, and forensic scientists can
develop careers in Forensic Investigative Genetic Genealogy (FIGG) through an understanding of the professional, ethical, legal, and accreditation-related
standards they must meet to be compliant with the requirements of the judicial system.

Impact Statement: This workshop will impact the forensic and genealogical communities by demonstrating the need for a responsible and ethical development
of an accreditation for independent FIGG practitioners that can bridge the gap with forensic policies, procedures, and standards, along with the legal system
they comprise.

Abstract Text: The challenge in developing a healthy relationship between the forensic and genetic genealogical communities is that forensics policies,
procedures, and standards, along with the legal system they comprise, have been developed over centuries, while the genetic genealogy community is only 25
years old and has developed as mostly unstructured and unregulated. Developing compliant policies, procedures, and standards that enable genetic genealogists
to move into the FIGG space is critical to supporting this new field as it gains universal acceptance. Training and certificate programs have been created for
members of law enforcement and independent FIGG practitioners, most of which cover the basics of IGG research, but practitioners still need to acquire practical
experience and to establish a proven track record to find employment in the very competitive IGG job market. Even so, while the number of employment
opportunities is extremely limited in the IGG space, the number of cases waiting to be solved is enormous. The remedy for this imbalance could lie in building
genetic genealogy standards compliant with forensic requirements to allow independent FIGG practitioners to establish credibility within the legal system.
Doing so would undoubtedly increase the number of job opportunities and the access of independent FIGG practitioners to a larger number of cases.

This workshop will discuss how to bridge the gap between the professional demands of the forensic community with the unstructured nature of the genetic
genealogy community. Topics to be covered are: (1) the development of Forensic Investigative Genetic Genealogy (FIGG) as a career; (2) the National
Technology Validation Implementation Collaborative (NTVIC) recommendations for the IGG community; (3) working within an International Organization
for Standardization (ISO) 17025-accredited laboratory; (4) how to increase the number of job opportunities in FIGG; and (5) a closing panel discussion.

FGG:; Accreditation; Genealogy
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W18 Teaching with Care: Understanding Trauma-Informed Pedagogy and Its Application in Forensic Science
Education

Krystal R. Hans, PhD*, Purdue University, West Lafayette, IN,; Kimberlee S. Moran, MSc*, Rutgers University- Camden, Camden, NJ;

Katie Wiggins, EAD*, Uprooted: Where Healing is Planted, Jacksonville, FL; Ryan Backmann*, Project Cold Case, Jacksonville, FL;

Charlie Shunick, MS*, Delgado Community College/Resource Association for Missing People, New Orleans, LA; Leisa J. Nichols-Drew, MSc*,
De Montfort University, Leicester, England, United Kingdom

Learning Objectives: This workshop will provide attendees with a robust understanding of how Post-Traumatic Stress Disorder (PTSD) and vicarious trauma
impact forensic science students during their education and career preparation, using real-life examples to highlight the limitations of traditional teaching
approaches. Attendees will be introduced to Trauma-Informed Pedagogy (TIP) and learn practical strategies for applying TIP in classroom and laboratory
settings to better support student well-being. Finally, attendees will examine how mental health and wellness are integrated into forensic science higher education
in the United Kingdom. Attendees will leave with tools to create safer, more inclusive learning environments that foster resilience and emotional health.

Impact Statement: This workshop will enhance educators’ competence by deepening their understanding of trauma and equipping them with trauma-informed
teaching strategies tailored to forensic science students. By applying these strategies, educators can improve their performance in creating emotionally safe,
supportive, and effective learning environments. Ultimately, this shift in educational practice will lead to better outcomes for students, including increased
resilience in the workplace, reduced burnout, and a stronger, more ethically grounded forensic science workforce.

Abstract Text: TIP is an educational approach that acknowledges the impact of trauma on learners and encourages educators to consider the emotional and
psychological well-being of students alongside academic performance.! This workshop will explore the particular relevance of TIP in forensic science education,
where students are regularly exposed to potentially distressing content such as crime scene imagery, autopsy reports, and case studies involving sexual violence
or death.>* Some students may enter forensic science programs with existing trauma histories or may develop secondary traumatic stress or vicarious trauma
through repeated exposure to sensitive material. TIP offers a structured way to mitigate these risks and promote resilience. Educators trained in TIP are better
prepared to recognize signs of trauma, respond sensitively, and create learning environments that prioritize safety, empathy, and respect. The workshop will
explore how TIP can be applied in forensic science through curriculum design and teaching strategies that reduce retraumatization and support student well-
being. This includes the use of content warnings, flexible assessments, reflective practices, and clear communication. Real-world examples and case studies
will highlight how trauma-informed approaches have improved outcomes for students. Participants will also reflect on their own teaching and identify ways to
move toward a more trauma-responsive model. Beyond supporting students during their academic journey, TIP also prepares them for careers that may involve
exposure to vicarious trauma.* This workshop will examine how forensic programs can promote psychological preparedness by helping students recognize
signs of distress, develop coping strategies, and seek support when needed. By integrating TIP early in education, students can build resilience, self-awareness,
and emotional intelligence as core professional competencies. This proactive approach supports a broader culture shift in forensic education—one that balances
technical training with emotional sustainability. As mental health concerns grow among university students, TIP offers a timely, evidence-based response.’
Embedding trauma-informed practices can improve student engagement, retention, and create a more inclusive, supportive learning community. Ultimately,
TIP helps cultivate forensic science professionals who are emotionally resilient, ethically aware, and professionally competent. These graduates are not only
prepared to handle the psychological demands of their roles but are also more likely to contribute to healthier workplaces and to better support the communities
they serve.

References:

. Harrison, N., Burke, J., and Clarke, I. Risky teaching: Developing a trauma-informed pedagogy for higher education. Teaching in Higher Education 28,

no. 1 (2023): 180-194.

Parrotta, K., Bergquist, A.B. and Hans, K.R. Student perspectives on trauma-informed education practices in criminal justice and forensic science.
Journal of Criminal Justice Education 32, no. 3. (2021): 323-343.

Venson, R., and Korb, A. Trauma-informed pedagogy in forensic science education: Scoping review of and reflection on (very limited) available
evidence. Science & Justice (2024).

Levin, A.P. et al. Secondary traumatic stress, burnout, compassion satisfaction, and perceived organizational trauma readiness in forensic science
professionals. Journal of Forensic Sciences, 66, 1n0. 5 (2021): 1758-1769.

Bryant, J., and Welding, L. College Mental Health Statistics. Bestcolleges.com. https://www.bestcolleges.com/research/college-student-mental-health-
statistics/ Updated May 28, 2025.

Trauma-Informed Pedagogy; Education; Mental Health
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W19  Cognitive Bias and Error in the Forensic Sciences

Paul S. Uribe, MD*, Fort Bend County Medical Examiner Office, Richmond, TX; Tiffany A. Roy, JD, MSFS*, ForensicAid, LLC, Singer Island,
FL; Allison Lewis, JD*, The Legal Aid Society, New York, NY; Marion Davidson, MSc*; University College London, Baltimore, MD; Jennifer G.
Solari, JD*, Baker & Hostetler, LLP, Savannah, GA; George F. Jackson, PhD*, Office of the Chief State Medical Examiner, Trenton, NJ;
William Oliver, MD*, East Carolina University, Seymour, TN, Michelle Rippy, EdD¥*, California State University East Bay, Hayward, CA

Learning Objectives: This workshop aims to equip forensic professionals with knowledge of cognitive biases impacting forensic science. Participants will
learn to identify the effects of cognitive bias and how they relate to errors in decision-making across multiple forensic disciplines. The program fosters
interdisciplinary collaboration to enhance accuracy in medicolegal investigations and death certification.

Impact Statement: By addressing cognitive bias, this workshop will improve the reliability of forensic analyses and strengthen justice system outcomes. It
empowers professionals to implement bias-mitigation strategies, fostering greater trust in forensic evidence.

Abstract Text: This workshop offers a comprehensive exploration of cognitive biases affecting forensic science and medicolegal investigations. It brings
together diverse perspectives from forensic pathologists, medicolegal death investigators, toxicologists, DNA analysts, fingerprint analysts, prosecutors, defense
attorneys, and cognitive scientists. Through interactive presentations and case-based discussions, participants will examine how biases—such as confirmation
bias, anchoring, and contextual bias—can influence forensic decision-making and lead to errors in analysis, interpretation, and courtroom testimony. The
workshop will cover practical strategies for recognizing and mitigating biases in various forensic disciplines, drawing on real-world examples and
interdisciplinary insights. Forensic pathologists and medicolegal death investigators will share approaches to maintaining objectivity in autopsy and scene
investigations. Toxicologists and DNA analysts will discuss methods to standardize interpretations and reduce subjective errors. Fingerprint analysts will explore
challenges in pattern recognition and verification processes. Legal professionals, including prosecutors and defense attorneys, will provide perspectives on how
biases in forensic evidence impact case outcomes and judicial fairness. Cognitive scientists will ground these discussions in the latest research on human
cognition, offering evidence-based tools to enhance decision-making. Attendees will participate in hands-on exercises to apply bias-mitigation techniques,
fostering skills that translate directly to their practice. By promoting interdisciplinary dialog, the workshop aims to build a collaborative framework for improving
the reliability and credibility of forensic science. This program is ideal for forensic practitioners, legal professionals, and researchers seeking to advance the
integrity of medicolegal investigations and ensure more unbiased outcomes

Death Investigation; Error; Human Factors
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W20 The Case of the Contextual Conundrum: Can We Have Forensic Science Without Context?

Michelle D. Miranda, PhD*, Center for Criminal Justice Studies, Farmingdale, NY,; Patrick Buzzini, PhD*, Sam Houston State University,
Huntsville, TX; Claude Roux, PhD*, University of Technology Sydney (UTS), Ultimo, New South Wales, Australia; Sheila Willis, DSc*, Leverhulme
Research Centre for Forensic Science, Dublin, Ireland

Learning Objectives: After attending this workshop, attendees will: (1) understand the foundational role played by context across all forensic science activities;
(2) learn that context can be present in different forms and typologies; and (3) understand how context is critical to every step of the forensic science process:
investigations, scene investigation, including trace detection and signification, event reconstruction, laboratory analysis, as well as evaluation and reporting.

Impact Statement: This presentation will impact the forensic science community by emphasizing foundational principles of forensic science, exploring the
effect of context in different ways, and illustrating that meaningful interpretation can only be carried out in consideration of context.

Abstract Text: This workshop highlights the critical role of context in forensic science practice, emphasizing that context is not just a concept related to
relevance—it is foundational to the discipline. We begin by defining and discussing “context” within the forensic science framework and examining its various
forms, including those shaped by case-specific circumstances and the perspectives of forensic scientists and other stakeholders. A key focus will be on how
meaningful interpretations depend on the information available during an investigation and the recognition that every participant brings their own contextual
lens to the process. By understanding the foundational role of context in forensic science, including its polymorphisms, how it can be integrated into forensic
science endeavors, and linking the topic “back to basics,” forensic practitioners will be better equipped to deliver relevant and meaningful conclusions.
Participants will appreciate the nuances of context, particularly the importance of asking the right questions, the distinction between task-relevant and task-
irrelevant information, and how these influence forensic science processes. The workshop will then address how context impacts decision-making throughout
every stage of forensic problem-solving and how information can be utilized to confirm or refute an account of events. Finally, a review of various reporting
schemes following comparative examinations that have been used in the forensic practice will be examined in the light of context, and their implications on the
understanding of the intended recipient. Forensic science reports are received by various actors in the process. There is quite a skill involved to ensure that each
participant gets the information they need in a manner that suits them. The investigator may welcome any information that reduces the pool of suspects while a
court will need assistance in evaluation. The information from today’s forensic science laboratories also have the potential to identify crime patterns, help
evidence-based and intelligence-led policing models, and increase public safety by assisting in crime reduction. Capitalizing on these capabilities requires
consideration of context and the processes in place to record findings in various ways.

Context; Decision-Making; Scientific Methodology
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W21 Forensic Pathology: 101 for Lawyers (and Anyone Else)

Andrew M. Baker, MD*, Hennepin County Medical Examiner, Minnetonka, MN, Lindsay Taute, MD*, Hennepin County Medical Examiner,
Minnetonka, MN, James R. Gill, MD*, Connecticut Office of the Chief Medical Examiner, Farmington, CT; Laura M. Labay, PhD* NMS Labs,
Horsham, PA; J. Keith Pinckard, MD, PhD*, Travis County Medical Examiner, Austin, TX

Learning Objectives: After attending this workshop, attendees will: (1) know the history, principles, statutes, and standards that inform the practice of forensic
pathology in the United States; (2) understand the making of a pathologist from undergraduate years through fellowship; (3) know the components of an autopsy
and the contributions of radiological imaging; (4) understand the role of neuropathology; and (5) describe the pre-laboratory, laboratory, and interpretive aspects
of forensic toxicology in death investigations and autopsies.

Impact Statement: This presentation will impact the forensic science community by providing attendees with an in-depth examination on why and how
autopsies are performed, the information they provide, the education and training of the practitioners, and the importance of ancillary studies such as imaging
and toxicology in producing complete autopsy reports.

Abstract Text: To many attorneys and other forensic scientists, forensic pathology is too often a black box filled with bodies, biopsies, tissue jars, histology
cassettes, glass slides, microscopes, and toxicology specimens. This program is designed to equip attorneys, and anyone else who works with forensic
pathologists, with the knowledge they need to understand the practice of forensic pathology and to confidently collaborate with pathologists, meet with
pathologists, and question pathologists inside or outside the courtroom. During this workshop, participants will be taken into the autopsy suite, the histology
lab, the imaging suite, and the toxicology lab to understand how and why pathologists do what they do, the results their endeavors produce, and the questions
they can answer. Presentations will include abundant illustrations of autopsy photography, photomicroscopy, neuropathology, and postmortem imaging
(radiographs and CT scans) to fully explain and demonstrate concepts. Attendees will leave with a deeper understanding of how and why autopsies are
performed, the prevailing statutes and standards that dictate the practice of forensic pathology, how forensic pathologists are trained, how tissue from autopsies
becomes glass slides under a microscope, how postmortem imaging supplements autopsies, how neuropathology informs the assessment of injury and disease,
and how multiple factors affect toxicology testing and interpretation.

Pathology; Autopsy; Toxicology
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W22  Ethics in Forensics: Turning Data Into Dialog

Kevin P. Kulbacki, MSFS*, KDX Forensics, Chicago, IL; Anjali Ranadive, JD*, SciLawForensics, Ltd, Phoenix, AZ; Sarah Chu, PhD*, Perlmutter
Center for Legal Justice at Cardozo Law, New York, NY; Lisa Montanez, MSFS*, The Perlmutter Center for Legal Justice, Cardozo School of Law,
Yeshiva University, New York, NY; Max Houck, PhD*, FIU Global Forensic & Justice Center, Buffalo, NY; Kyla Wells, JD*, Federal Defenders of
New York, Inc., New York, NY

Learning Objectives: After attending this presentation, attendees will gain a deeper understanding of common sources of ethical strain within forensic science.
They will be able to understand patterns that link headline failures with quieter, everyday pressures within the laboratory and how cultural factors may inhibit
candid discussion of these issues. Finally, attendees will be better equipped to discuss potential reforms to rectify and minimize these issues, both within their
own laboratories and throughout the broader forensic science community.

Impact Statement: This presentation will impact the forensic science community by creating candid dialogs about the state of ethics in forensic science. It will
reveal patterns behind headline failures and the quieter, everyday pressures that are rarely documented, thereby widening our understanding of how ethical strain
emerges and persists across disciplines. It will lay a shared foundation for future research, training, and policy discussions that treat ethics as a central scientific
question rather than a peripheral compliance task.

Abstract Text: Ethical integrity is the bedrock of forensic science. It shapes how evidence is generated, interpreted, and presented in court, and it is essential to
sustaining public trust. Yet the field still contends with organizational expectations, workload and turnaround pressures, and subtle cognitive biases that can
compromise objectivity. Almost every practitioner can point to an “ethics story.” a moment when tight deadlines, resource limitations, internal pressures, or
external expectations may have impacted casework. These experiences are instructive but seldom shared, leaving lessons uncollected and reforms uneven. This
full-day interactive workshop creates a structured forum to discuss the state of ethics in forensic science. It will analyze headline-making lapses and contextualize
the underlying problems with new survey data on ethics from forensic scientists. Discussion will focus on patterns, not personalities, to surface systemic
contributors and practical safeguards. The data will be paired with candid discussions of how external oversight of forensic laboratories works in practice.
Participants will consider the ripple effects ethical failures can have on investigations, verdicts, and public confidence in the justice system. The workshop will
culminate in a solutions-focused panel and action-planning session, equipping participants to foster candid dialog, strengthen accountability, and begin the
conversation on a more ethically robust forensic science. Attendees will leave with concrete next steps they can implement in their own laboratories and units.

Ethics; Oversight; Transparency
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W23  Forensic Investigation of Sudden Deaths in the Young: Who, When, and How

Simone Grassi, MD, PhD*, University of Florence, Florence, Toscana, Italy; Cristina Mondello, PhD*, University of Messina, Messina, Sicilia,
Italy; Antonio Oliva, MD, PhD¥*, Universita Cattolica del Sacro Cuore, Rome, Lazio, Italy; Andrea Costantino, MD*, Careggi University Hospital,
Florence, Toscana, Italy

Learning Objectives: Attendees will be: (1) looking at sudden cardiac death of the young as both a forensic and public health issue; (2) learning the whole
process of forensic investigation, from the family history of the victim to the interpretation of molecular autopsy, and (3) learning how to combine ambiguous
toxicology, autopsy, histology, and molecular autopsy data in sudden deaths

Impact Statement: The workshop wants to transmit a basic but complete knowledge of what the forensic routine is when a young (younger than 35 years)
person suddenly dies, especially when the autopsy results are ambiguous/inconclusive. Real cases will help the audience to simulate decision-making in critical
contexts and understand the cost/benefit ratio in highly challenging cases. The workshop hopefully will help to transmit a combined forensic/public health
perspective on sudden death, helping forensic experts to transform a tragic event into a chance for the survivors to prevent sudden death.

Abstract Text: We propose a half-day workshop with five segments, with interactive lectures and discussion of real cases. The topic is sudden death in the
young, a relatively frequent occurrence that is mainly due to cardiac disorders, in particular to inherited cardiac conditions whose first manifestation is death.
Since these conditions are inheritable in an autosomal dominant fashion, making a postmortem diagnosis is the only method to allow timely preventive
interventions for the first-degree family. In young victims, autopsy findings are generally ambiguous/subtle and combining them with postmortem molecular
information is often the only way to make a reliable diagnosis. Moreover, a specific microscopic analysis of the recurring patterns in early cardiomyopathies
and in specific channelopathies (like Brugada Syndrome) is extremely helpful in the decision-making and thus is essential for the forensic pathologist.

1. Introduction to sudden death: a medicolegal perspective. This introduction will provide a definition of sudden death and sudden cardiac death;
their prevalence and legal and social impact will be discussed.

2. The autopsy investigation in sudden cardiac death: introducing the burden of sudden unexplained death related to cardiovascular diseases and
framing its definitions and epidemiology, as well as the postmortem investigations. In this section, the role of autopsy as the first and last
opportunity to make an accurate diagnosis in sudden cardiac death will be argued, focusing on autopsy procedures looking for cardiac causes of
sudden death. Also, the importance of both what clinical and circumstantial data from the deceased and his family should be collected and which
additional postmortem investigations may be performed (i.e., imaging, toxicology, biochemistry) will be discussed.

3. Best practice for heart microscopic examination and interpretation of microscopic data: best forensic practice for heart microscopic examination,
starting from the sampling to the choice of the correct staining/technique. This section will emphasize that careful microscopic analysis is crucial in
the investigation of sudden deaths. Since the variable expressivity of the inherited arrhythmogenic disorders, particular focus will be put on when a
specific feature (like myocardial fibrosis or disarray) can be considered “normal” and when it should be seen as a red flag to indicate further
analysis.

4.  The indication of molecular testing and the integration of its results with other forensic evidence. It will be explained that sudden cardiac death in
the young is mainly caused by disorders that are inherited in an autosomal dominant way and have incomplete penetrance/variable expressivity.
“What can we expect from postmortem genetic testing?” will be the core question, with an expression of when it should be indicated, how it is
performed, and what its yield is. Main limitations will be discussed, such as how to interpret variants of unknown significance. Finally, some real
cases of subtle autopsy/histology findings in the presence of complex genetic anomalies will be discussed.

5. Q&A period.

Sudden Cardiac Death; Young Victims; Arrhythmogenic Disorders
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W24  Bringing Them Home: The Application of Fundamental and Frontier Science to Identify United States Service
Members From Past Conflicts

Julie A. Demarest, MSFS*, Armed Forces DNA Identification Laboratory/ SNA International, Dover, DE; Debra P. Zinni, PhD*, Defense POW/MIA
Accounting Agency, Kailua, HI; Kimberly Sturk Andreaggi, PhD*, Armed Forces DNA Identification Laboratory/SNA international, Dover AFB,
DE; Carrie A. Brown, PhD*, Defense POW/MIA Accounting Agency, Plattsmouth, NE; Luisa Forger, MS¥*, Armed Forces Medical Examiner
System, Wyoming, DE; Amy Hazelwood, MS*, AFMES/AFDIL/PAS, SNA International, Dover Air Force Base, DE; Rebecca J. Taylor, PhD¥,
Defense POW/MIA Accounting Agency, Kapolei, HI; Kerriann Meyers, MS* AFDIL, Dover, DE; Jennie Jin, PhD*, Defense POW/MIA Accounting
Agency, Honolulu, HI; Megan E. Ingvoldstad, PhD*, DPAA, Omaha, NE

Learning Objectives: Attendees will gain a comprehensive understanding of how the Defense POW/MIA Accounting Agency (DPAA) and the Armed Forces
DNA Identification Laboratory (AFDIL) integrate and leverage forensic archaeology anthropology, odontology, and stable isotopic analyses, and advanced
DNA technologies to successfully identify military personnel from complex historical cases. Participants will learn specific methodologies for transitioning
cutting-edge techniques from research fields into operational forensic applications, including the implementation of Single Nucleotide Polymorphisms (SNP)
analysis and Forensic Investigative Genetic Genealogy (FIGG) for challenging identifications. Through detailed case studies, attendees will understand the
decision-making processes for selecting appropriate skeletal, dental, and DNA analytical methods when standard techniques fail and how inter-agency
collaboration maximizes identification success rates. Participants will leave with practical knowledge of how to approach decades-old identification cases using
evolving DNA technologies and comprehensive investigative frameworks.

Impact Statement: This workshop will enhance forensic laboratory performance by demonstrating proven methodologies for transitioning frontier scientific
techniques from research applications into operational forensic settings, enabling practitioners to overcome technological limitations in challenging cases.
Participants will develop a greater understanding of integrated approaches that combine traditional forensic methods with advanced DNA technologies,
including SNP analysis and FIGG, providing essential skills for complex identification scenarios. The presentation will improve stakeholder outcomes by
showcasing successful inter-agency collaboration models that maximize identifications, ultimately delivering closure to families and demonstrating the forensic
community’s commitment to leaving no case unsolved through continuous scientific advancement.

Abstract Text: The DPAA and the AFDIL have developed an innovative partnership that demonstrates the evolution and integration of anthropological methods
and cutting-edge DNA technologies in identifying military personnel across multiple conflicts. This workshop will illustrate how comprehensive forensic
analytical work combined with advances in forensic genetics have revolutionized the identification of service members from World War I, the Korean War,
and other past military operations using several case examples. The DPAA is tasked to provide the fullest possible accounting of missing United States service
members from past conflicts. The DPAA utilizes a comprehensive, multidisciplinary approach to accomplish its mission. This approach integrates traditional
and innovative forensic methods (e.g., assessment of skeletal commingling, generation of the biological profile, antemortem/postmortem chest radiograph
comparison, stable isotope analysis, and dental comparisons) with family outreach and genealogical research, completed by the respective service casualty
offices, to obtain family references. Using the case-specific recovery and historical context, diligent case triage and documentation, and coordination with
AFDIL subject matter experts, the DPAA selects and prepares the best possible bone and tooth samples for genetic testing, which creates the foundational
framework for forensic identifications. AFDIL continuously drives DNA technological innovation, adapting methods from other scientific fields like ancient
DNA research when standard forensic techniques fail with the DPAA’s unique sample set. When nuclear Short Tandem Repeat (STR) analysis or traditional
mitochondrial DNA sequencing proves insufficient, AFDIL transitions cutting-edge methods into operational forensic applications, including next-generation
sequencing and specialized approaches for degraded DNA samples. The recent implementation of SNPs with a kinship analysis approach specialized for low
coverage data has dramatically changed the identification process and expanded the pool of potential family references. AFDIL has also begun the use of FIGG,
requiring specialized enrichment methods and novel bioinformatics approaches due to the poor DNA quality in decades-old remains. This methodology of
combining genetic analyses with publicly available genealogical databases opens new avenues for previously unresolvable case The strategic DPAA-AFDIL
partnership exemplifies how sustained inter-agency collaboration and scientific advancement continue to bring closure to families of missing service members
across multiple generations and conflicts. Through coordinated case management, shared scientific development, and the systematic implementation of
advancing technologies, historic cases believed to be unresolvable are now being solved. This workshop will utilize compelling case studies to illustrate this
collaborative effort, showcasing how the integration of DPAA’s comprehensive forensic methods with AFDIL’s advanced genetic capabilities has transformed
military personnel identification.

The opinions or assertions presented are the private views of the speaker(s) and should not be construed as official or as reflecting the views of the Department
of Defense, its branches, the Defense Health Agency, or the Armed Forces Medical Examiner System.

Human Remains; Identification; DNA
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W25  Testifying Without a Net: Navigating Activity-Level Evaluation Questions Without Formal Evaluation

Tim Kalafut, PhD*, Sam Houston State University, Huntsville, TX; Simone Gittelson, PhD*, The George Washington University and DC Department
of Forensic Sciences, Washington, DC; Ray A. Wickenheiser, DPS*, SupreMEtric, Youngsville, LA; Michael A. Marciano, PhD*, Syracuse
University, Syracuse, NY; Michael Bissonnette, MS*, Centre of Forensic Sciences, Ontario, Canada

Learning Objectives: After attending this workshop, attendees will have an alternate strategy to answer questions about transfer and persistence at trial. They
will know how to correctly formulate activity-level propositions, apply the Case Assessment and Interpretation framework, support their opinions with data,
and answer questions without transposing the conditional. Participants will be given options that can assist in developing a protocol and training program for
use in their own casework.

Impact Statement: This presentation will impact the forensic science community by providing guidance on how to answer activity-level questions on biological
results during testimony when no formal Activity-Level Evaluation (ALE) had been conducted. The strategies discussed will provide the participants with a
way to deliver answers that are useful to the court and based on data, emphasizing balance, logic, and transparency.

Abstract Text: The United States faces unique challenges in the ALE of DNA results. Activity level inquiries about the expert’s findings happen in real time
while at trial, often with no warning for the expert. These questions are often about “transfer” and do not allow for a model-driven approach with formal
reporting. Answers of the type, “Yes, it’s possible ...” are problematic because they offer no useful information. However, expert witnesses continue to be asked
these questions, and offering a response that doesn’t address the evidence in the case is not helpful either for the trier of fact. There are numerous guidelines for
a formal, model-driven approach that must be done ahead of trial and can be reported and disclosed. However, if this is not possible, there are no current
guidelines for how to handle ALE questions other than to discuss the limitations of the reported sub-source level evaluation. This workshop addresses the
missing middle ground, focusing on testimony when no model-driven ALE was formally reported. A new working group of North American practitioners from
federal, state, and local laboratories have developed a document of best practices for a judgement-based evaluation to meet the realities of testimony. Guidelines
will be presented on strategies for training and implementation of a real-world approach designed to prioritize rigor, transparency, balance, logic, and traceability.

Activity Level; Transfer; Expert Testimony
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W26 Advancing the Adoption of Artificial Intelligence in Forensic Science: Use Cases, Innovation Pathways, and a
Procurement Framework

Niki Osborne, PhD¥*, Institute for Public Health and Forensic Science (PHF Science), Auckland, New Zealand; Melissa Taylor, BA*, National
Institute of Standards and Technology, Gaithersburg, MD; Henry Swofford, PhD*, National Institute of Standards and Technology, Gaithersburg,
MD; Janet K. Stacey, MSc*, The New Zealand Institute of Public Health and Forensic Science (PHF Science), Auckland, New Zealand

Learning Objectives: The goals of this workshop are to: (1) identify and describe high-impact Al use cases relevant to forensic science, including applications
in case management, evidence analysis, research, training, and quality assurance; (2) access and contribute to a shared use case library and taxonomy, designed
to accelerate innovation by aligning developer efforts with real-world forensic needs; (3) explain the core principles of the National Institute of Standards and
Technology (NIST) Al Risk Management Framework (RMF) and the Responsible Al Framework for Forensic Science and how these tools support effective
and transparent Al adoption; and (4) explore a forensic-specific procurement framework to evaluate the readiness, fit-for-purpose design, and scalability of Al
tools under consideration for operational use.

Impact Statement: This workshop will equip forensic scientists, quality managers, researchers, and legal practitioners with the tools and frameworks needed
to make informed decisions about adopting Al technologies in forensic science. By introducing structured use cases, shared terminology, and risk management
and procurement frameworks, the session aims to bridge the gap between technical innovation and operational readiness. The outcomes will support the
development of innovative, transparent, and fit-for-purpose Al-enabled applications in forensic science.

Abstract Text: Artificial Intelligence (Al) presents transformative opportunities for the field of forensic science, with the potential to accelerate workflows,
improve efficiency, and provide new insights across a range of forensic disciplines. From streamlining case management and automating administrative tasks
to enhancing evidence analysis, quality assurance, training, and research, Al has the capacity to support forensic science service providers in meeting growing
demands while maintaining high standards of accuracy and accountability. This half-day workshop is designed to support the responsible and innovative
adoption of Al-enabled tools in forensic settings. It will spotlight real-world use cases and explore emerging possibilities, with a focus on identifying and
reducing barriers to implementation. Participants will engage with an evolving library of Al use cases, gaining hands-on experience in how to evaluate
opportunities for integration in their own organizations. The workshop also aims to foster collaboration between developers and the forensic science community,
bridging gaps in language, expectations, and priorities. NIST is actively leading efforts to advance Al adoption in forensic science through initiatives such as
mapping Al tools relevant to forensic workflows, developing a shared forensic-Al taxonomy, and supporting the design of a forensic-specific Al procurement
framework. Participants will also explore practical governance tools such as the NIST Al Risk Management Framework and the Responsible Al Framework
for Forensic Science to support innovation while promoting transparency, reliability, and alignment with legal, scientific, and operational requirements.!?

References:

I National Institute of Standards and Technology (NIST) U.S. Department of Commerce. Artificial intelligence Risk Management Framework (A1 RMF
1.0). https://doi.org/10.6028/NIST.AL.100-1. Jan 2023.

Stacey J, Fleming R, Sheppard D, Sheppard J, Dobbie G, Karunakaran D. A Responsible Artificial Intelligence Framework for Forensic Science.
Forensic Science International. 2025 Jun 26;375:112548 doi: 10.1016/j.forsciint.2025.112548. Epub ahead of print. PMID: 40633280.

2.

Artificial Intelligence; Technology Innovation; AI Development
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W27 Homicide-Suicide: Back to the Basics

Alan R. Felthous, MD*, Saint Louis University School of Medicine, St. Louis, MO; Paulyann Maclayton, MD*, Harris County Institute of Forensic Sciences,
Manvel, TX; Daniel A. Martell, PhD*, Forensic Neuroscience Consultants, APPC, Irvine, CA; Chanchal K. Kahlon, MD*, SSM Saint Louis University
Hospital, Saint Louis, MO; Tabitha Ward, MD?*, Bexar County Medical Examiner’s Office, San Antonio, TX; Julian Samuel, MBBS*, Harris County of
Institute of Forensic Sciences, Houston, TX; Felice F. Carabellese, MBBS*, University of Bari, Puglia, Italy; Emma Henrie, MD*, Harris County Institute of
Forensic Sciences, Houston, TX; Lia Parente, PsyD*, University of Rome Sapienza, Trani, Puglia, Italy; Emily Rodgers, DO* SSM Saint Louis University,
Saint Louis, MO; Delavar Safari, MD*, SSM Saint Louis University Hospital, Saint Louis, MO

Learning Objectives: After attending this workshop, attendees will: (1) understand basic procedures in medical examinations for determining that deaths were
homicide-suicide and the type of Homicide-Suicide (HS); (2) gain an appreciation of the two-part classification of HS that addresses the psychopathology of
the perpetrator and their relationship with the victim(s); (3) recognize the three domains of HS: psychopathology, stressors, and vector (cognitive components
of motivation); and (4) recognize from example how physical findings of the deceased can relate to the perpetrator’s mindset during the act.

Impact Statement: This workshop should impart a deeper understanding of the interrelationship between autopsy findings and psychological issues behind HS
acts. Practitioners can recognize that the classification of all HS pertains to individual, unique cases, and careful examination of individual cases adds to the
usefulness of the broader classification. Collaboration between pathologists and behavioral scientists may enhance understanding of these tragic events and
provide preventive insights.

Abstract Text: In line with the conference theme “Back to Basics: The Fundamentals of Forensic Science,” this workshop explores the interplay between
psychological pathology and physical trauma in fatal domestic violence-related HS across Harris and Bexar Counties, TX, and mass HS cases nationally and
internationally. These emotionally charged events underscore the critical role of the forensic pathologist in objectively applying scientific principles to complex
scenes—reinforcing our allegiance to the evidence rather than to any narrative. HS, especially those rooted in intimate partner violence and familial relationships,
provide a unique lens through which to understand the convergence of internal psychological breakdown and external lethal behavior. Our workshop integrates
psychological typologies and forensic findings to paint a holistic picture of these tragedies. Case reviews will include:

e A familicide involving parents and their 7-year-old son, where the teenage daughter survived while in the home.
A spousal HS committed in the presence of a child.

A mother and son found deceased in an extended-stay hotel.

A murder-suicide involving a husband, uncle, and cousin, sparing other family members.

A delayed suicide following the murder of a spouse and two teens.

e Multiple familicides in settings of divorce or unknown triggers.

These cases will be examined not only for injury patterns, range of fire, and number of wounds, but also for clues into the perpetrator’s mindset and motivations.
Victim selection—why certain family members are spared—will be explored through both pathological and psychological frameworks. We incorporate the
latest HS classification models, including the tripartite framework by Felthous et al., which analyzes: (1) the actor’s psychopathology and ego structure,
(2) chronic or acute stressors, and (3) the motivational vector driving the act.! Psychological categories include depression, psychosis, alcohol misuse,
sociopathy, and impulsive aggression. These internal states, paired with relationship context—intimate, parental, or adversarial—shape the trajectory of the
homicide-suicide event. Dr. Paulyann Maclayton will present trends in domestic violence-related HS in Harris County, focusing on how acts of violence often
occur during periods of victim separation or attempts to flee. Drs. Emma Henrie, Tabitha Ward, and Julian Samuel will analyze specific cases involving parents,
children, and extended relatives, offering hypotheses on spared victims and behavioral warning signs. International perspectives will be provided by Drs. Parente
and Carabellese, who will examine Italian femicides followed by suicides, alongside recent legislative responses. Dr. Chanchal Kahlon will examine parricide-
suicide. Dr. Chanchal Kahlon will examine parricide-suicide. Dr. Dan Martell will explore mass HS events, and Dr. Delavar Safari will share findings on school
shooters. Dr. Rodgers will discuss cult-related HS, highlighting psychological manipulation and leader-follower dynamics. By connecting the psychology of
the perpetrator with the pathology of the act, this workshop offers a multidisciplinary approach that deepens understanding, improves investigative accuracy,
and underscores the importance of practitioner well-being in the face of repeated trauma exposure. The forensic scientist must serve as both a scientist and a
witness to some of society’s most devastating ruptures—bringing clarity to chaos through science and compassion.

Reference:

L Felthous, A. R., Vitacco, M. J., Batastini, A. B., & Felthous, A. R. (2024). Introduction to special issue on social media for forensic mental evaluations.

Behavioral Sciences & the Law, 42 (5), 491-494. https://doi.org/10.1002/bsl.2674.

Homicide; Suicide; Medicolegal Death Investigation
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W28  Forensic Postmortem Imaging and Medicolegal Death Investigations

Summer J. Decker, PhD*, University of Southern California Keck School of Medicine, Los Angeles, CA; Fabrice Dedouit, MD, PhD*,

Toulouse Hospital, Toulouse, Midi-Pyrenees, France; Jamie M. Elifritz, MD*, Forensic Radiology Group, Destin, FL,; Barbara Fliss, MD*,
University Medical Center of the Johannes Gutenberg-University Mainz, Institute of Forensic Medicine, Mainz, Rheinland-Pfalz, Germany;
Jonathan M. Ford, PhD*, University of Southern California, Los Angeles, CA; Lars Ebert, PhD¥*, Zurich Forensic Science Institute, Zurich,
Switzerland; Michael Thali, MD*, University Zurich, Zurich, Switzerland; Edward Mazuchowski, MD, PhD*, Armed Forces Medical Examiner
System, Dover AFB, DE; Heather S. Jarrell, MD¥*, Office of the Medical Investigator, University of New Mexico School of Medicine, Alburquerque,
NM; Yanko G. Kolev, MD, PhD*, Department of General Medicine, Forensic Medicine and Deontology, Medical University, Pleven, Bulgaria

Learning Objectives: The goals of this workshop are to: (1) describe the foundational principles of Postmortem Computed Tomography (PMCT) and its
growing role in medicolegal death investigations, with attention to its global adoption and implementation; (2) recognize key PMCT findings across a range of
cases—including natural disease, trauma, drug-related deaths, and unidentified remains—with attention to interpretive pearls and common pitfalls; (3) identify
practical considerations for implementing a PMCT service, including equipment selection, workflow design, and interdisciplinary collaboration between
radiologists and death investigators; (4) engage in hands-on presentations, gaining experience with Picture Archiving and Communication Systems (PACS),
review real PMCT cases using a web-based PACS platform, guided by expert tips, interpretation strategies, and feedback; and (5) evaluate emerging technologies
and legal applications of PMCT, such as 3D reconstructions and postmortem angiography, and understand their value in documentation, expert consultation,
and courtroom presentation.

Impact Statement: This workshop advances the integration of PMCT into medicolegal death investigation by offering practical guidance, case-based learning,
and global expertise. Participants will gain essential skills for implementing and interpreting PMCT, explore its application in diverse death scenarios, and
understand its value in legal proceedings. By fostering international collaboration and highlighting emerging technologies, this program supports the
standardization and broader adoption of PMCT in forensic practice.

Abstract Text: This workshop is designed to focus on PMCT and advanced imaging, drawing on the expertise of a global consortium of leaders in the field.
Participants will explore a comprehensive array of topics ranging from foundational principles to advanced applications. Sessions will include guidance on
establishing a PMCT service, engaging case reviews with interpretation pearls from diverse international perspectives, and focused discussions on the role of
PMCT in drug-related deaths and the identification of unknown remains. The workshop also highlights the importance of collaboration between radiologists
and medicolegal death investigators and introduces emerging technologies and innovative applications shaping the future of forensic imaging. This workshop
will provide an overview of how the different radiologic imaging modalities have been incorporated into specific medicolegal death investigations. Through
directed lectures and case presentations, the advantages and limitations of the modalities will be presented. How postmortem radiology enhances the medicolegal
death investigation will be discussed. Topics include a spectrum of natural and unnatural deaths, postmortem changes and artifacts, basics of PACS
functionalities and interpretation, and pearls and pitfalls. The incorporation of these findings into legal proceedings will also be discussed. A panel discussion
allows participants to engage with presenters and discuss how to implement forensic imaging into their medicolegal practice. Given the breadth of this topic,
our goal is to offer something for everyone—whether you’re new to forensic imaging, looking to deepen your interpretive skills, or interested in the latest
emerging trends and technologies. An optional hands-on component is incorporated, contingent on participant preparation. To take part, please bring a Windows-
based laptop without a firewall enabled, as access to the web-based PACS is currently not compatible with Mac systems. For optimal image review, we also
recommend bringing a mouse for more precise navigation and interpretation.

Postmortem Imaging; Forensic Radiology; Forensic Pathology
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W29  Yeah...We Have a Standard for That!

Kris Cano, MA*, Signature Science, LLC, Austin, TX; Teresa L. Ambrosius, BA* AAFS Standards Board, Colorado Springs, CO; Mark T. Goff; BA*,
Michigan State Police, Lansing, MI; Michelle Rippy, EdD*, California State University East Bay, Hayward, CA; Jennifer Floyd, B*S, Arkansas State
Crime Laboratory, Little Rock, AR; Marc A. LeBeau, PhD*, LeBeau Forensic Toxicology Consulting, O'Fallon, M; Virginia Barron, JD*; Birkholz Law
Westbrook, MN

Learning Objectives: This interactive workshop will explore the history, implementation, and legal perspectives of forensic science standards. Attendees will
learn how standards are developed and published, how they are adopted by crime laboratories, and how they are interpreted and assessed by the legal profession.
The workshop will incorporate multiple learning modalities to actively engage participants and align the content with real-world forensic practice.

Impact Statement: This workshop will help attendees: (1) understand the process through which forensic science standards are developed and published,
(2) identify challenges related to the implementation of these standards in crime laboratories; and (3) gain insight into how the legal profession evaluates the
role of standards in courtroom proceedings. To provide practical context, the workshop will be conducted in the format of a fictional crime scene, where
presenters will demonstrate the realistic application of forensic standards in both field and laboratory settings.

Abstract Text: The Academy Standards Board (ASB) was formed to address concerns about lack of standardization in the forensic sciences. Erroneous
convictions cast doubt on the scientific merit of some disciplines. It was thought that standardization would improve these concerns by providing practitioners,
attorneys, and the courts with documented procedures and best practices. The American Academy of Forensic Sciences established the ASB in 2015 with a
vision of safeguarding Justice, Integrity, and Fairness through Consensus-Based American National Standards. To that end, the ASB develops consensus-based
forensic standards within a framework accredited by the American National Standards Institute (ANSI) and provides training to support those standards. ASB
values integrity, scientific rigor, openness, due process, collaboration, excellence, diversity, and inclusion. ASB is dedicated to developing and making freely
accessible the highest quality documentary forensic science consensus Standards, Guidelines, Best Practices, and Technical Reports in a wide range of forensic
science disciplines as a service to forensic practitioners and the legal system. As forensic standards are published, crime laboratories at the federal, state, and
local levels are working to integrate them into practice—each with their own implementation strategies. Through live demonstration and discussion, this
workshop will show how forensic standards can be effectively and realistically applied in operational settings.

Standards; Crime Scene Investigation; Crime Laboratory
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W30 Stronger Together: The Fundamentals of Forensic Teamwork in Mass Disasters and Fatalities

Gina Londino-Smolar, EdAD*, IU Indianapolis, Indianapolis, IN; Beth Saucier Goodspeed, MS*, Lasell University, Bellingham, MA;

Claire L. Glynn, PhD*, University of New Haven and Henry C. Lee Institute of Forensic Science, West Haven, CT; Lara Newell, M A*,
Virginia Office of the Chief Medical Examiner, Richmond, VA; Megan Bassendale, MSc*, Forensic Guardians International, West Vancouver,
British Columbia, Canada; Robert L. Hunkeler, I1I, MFS*, Montgomery County Coroner’s Office, Xenia, OH; Jason W. Wills, DSc¥*,
Jonesboro Fire Department, Jonesboro, AR; Khlea Sumani, DMD*; Scarlet Dental; Las Vegas, NV

Learning Objectives: Attendees will: (1) identify the core roles and responsibilities of various forensic science disciplines and their interdependencies;
(2) analyze case studies to understand how collaboration (or lack thereof) impacts case outcomes; (3) apply best practices for interdisciplinary communication
and documentation; and (4) evaluate ethical challenges that arise in collaborative forensic work and propose solutions grounded in foundational principles.

Impact Statement: This workshop will have a significant and lasting impact on the forensic science community by reinforcing the foundational principle that
forensic science does not operate in isolation. By bringing together professionals from across the forensic, investigative, and legal spectrum, this workshop will
foster a deeper understanding of how collaboration enhances the accuracy, efficiency, and ethical integrity of forensic casework. Participants will gain practical
tools to improve communication, streamline workflows, and resolve conflicts that often arise in multidisciplinary environments. This workshop will also
promote a culture of mutual respect and shared responsibility, which is essential for maintaining public trust in forensic outcomes and the justice system as a
whole. By returning to the basics of teamwork, ethical practice, and scientific rigor, this workshop will help reestablish a common language and purpose among
forensic professionals. It will inspire a new generation of practitioners to prioritize collaboration as a core competency, ultimately leading to more robust
investigations, fairer trials, and stronger communities.

Abstract Text: This workshop will explore the essential yet often complex collaboration between forensic scientists, law enforcement, and the justice system,
in alignment with the 2026 AAFS theme. By revisiting the foundational principles of teamwork, communication, critical thinking, and scientific integrity, this
session will highlight how interdisciplinary cooperation strengthens forensic casework and ensures justice.

A significant focus throughout the workshop will be on mass disasters, serving as a powerful lens through which to examine the intricate collaboration required
across various forensic disciplines. Mass disaster scenarios, due to their scale and complexity, inherently demand seamless coordination and communication
between all involved parties.

Participants will engage with real-world case studies that illuminate successful collaborative efforts and analyze instances where breakdowns in communication
or teamwork impacted outcomes, particularly within mass disaster contexts. Discussions will delve into how diverse forensic disciplines—from anthropology
and odontology to DNA analysis and toxicology—contribute to victim identification and evidence processing in such events.

Interactive panels will feature experts from forensic science, law enforcement, and the legal field sharing their perspectives on interdisciplinary challenges and
solutions specific to mass disaster investigations. These discussions will cover establishing command centers, managing vast quantities of evidence, and
coordinating international efforts when applicable.

Scenario-based exercises will challenge participants to apply foundational principles in simulated mass disaster events. Examples include:

e Crime Scene Management in a Mass Fatality Incident: Focusing on initial scene assessment, evidence collection, and body recovery
in chaotic environments, emphasizing the roles of crime scene investigators, medical examiners, and first responders.

e Victim Identification Challenges: Simulating the process of identifying numerous victims through various forensic methods,
highlighting the critical role of data sharing and inter-agency cooperation.

e  Courtroom Testimony in Mass Casualty Events: Practicing how to clearly and ethically present complex scientific findings from a
mass disaster investigation to a jury, ensuring that the collaborative effort behind the findings is effectively communicated. Emphasis
will be placed on ethical decision-making, navigating complex ethical considerations that arise, particularly under the high-stakes and
emotionally charged conditions of a mass disaster. The paramount importance of meticulous chain of custody protocols will be reinforced,
especially when dealing with a large volume of evidence and samples. Finally, developing strategies for clear communication across
professional boundaries will be a core component, fostering effective communication between diverse professional groups through
standardized terminology and established channels. By integrating mass disaster scenarios, this workshop will powerfully demonstrate
how “back to basics” principles are indispensable for achieving accurate and just outcomes in challenging forensic investigations.

Collaboration; Mass Disaster; Fundamentals
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W31 Linguistics as a Forensic Science: Methods, Software and Admissibility of Text, Speech, and Handwriting
Evidence

Carole E. Chaski, PhD*, Institute for Linguistic Evidence, Georgetown, DE; Gil Sapir, JD*, Chicago, IL; J Nathan N. Holmes, JD*, Boles Holmes
White LLC, Birmingham, AL; Lucky M. Onyekwelu-Udoka, MASc*, lowa State University, Ames, IA; David P. Weber, DBA*, Salisbury University,
Salisbury, MD

Learning Objectives: Attendees will learn about methods for testing and using scientific evidence related to language. The methods presented include forensic
text analysis, speech analysis, and handwriting analysis. Reliability, validation testing, and admissibility of methods will be discussed.

Impact Statement: The forensic science community will be impacted by increasing awareness of linguistics as a foundational science for forensic text, speech,
and handwriting analysis, seeing demonstrations of software tools for performing these analyses, and evaluating the tools in terms of Rule 702 for use in the
laboratory or at trial.

Abstract Text: What do text messages, anonymous posts, voicemails, plagiarized novels, trademarks, suicide notes, recordings of street fights, bank robbery
notes, Al-generated essays, and medical diaries have in common? Language! Whether language is composed, spoken, or handwritten, the fundamental science
that connects these currently disparate kinds of forensic evidence is linguistics. This workshop introduces attendees to linguistics as a forensic science via
demonstrations of software and methods for the forensic analysis of text, speech and handwriting—forensic evidence that all derives from language. Linguistics
unifies what appears to be disparate kinds of evidence. By taking this unified approach to language-based phenomena, linguistics as a forensic science
strengthens the scientific foundations for forensic applications, provides established methods for forensic application, and enables forensic scientists to give
explainable forensic conclusions by reference to linguistics and the software that implements linguistic-based methods. Linguistic evidence from text includes
authorship identification, text classification (threat, suicide, etc.), text similarity, and linguistic profiling. Forensic text analysis answers case questions such as,
Who wrote this document? Is this document a particular kind of document such as suicide note, threat letter, predatory chat? Are these two documents
independent or too close to each other to be independent? Is this document from a native speaker, a child? Linguistic evidence from speech includes speaker
separation and speaker identification. Forensic speech analysis answers case questions such as, How many voices are in this recording? Is this voice recording
from the same speaker as that one? Is this voice disguised? Is this voice synthetically generated (a deep fake)? Linguistic evidence from handwriting includes
writer identification and writer assessments for neurological disease, mental disorders, and non-native language. The current state of validation testing for each
method is presented. The track record of admissibility for each method is discussed from the legal standpoint. Demonstrations of software will allow attendees
to see what can currently be done and the degree of accuracy that is currently achieved for linguistic evidence. Each linguistic method is presented through
video demonstrations that can be stopped for discussion and restarted as many times as discussion requires.

Linguistics; Authorship Identification; Speech
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W32  Culture, Control, and Consequence: Addressing Harmful Norms Impacting LGBTQ+ Rights, Women’s
Autonomy, and Gender-Based Violence

Jamie Ferrell, MBA*, Memorial Hermann Health System, Katy, TX; Virginia A. Lynch, MSN*, Forensic Nurse Consultants International, Divide,
CO; Russell R. Rooms, DNP*, Diversity Family Health, Newalla, OK; Venera Mehmeti, LLM*, Institute on Forensic Medicine/Ministry of Justice,
Prishtine, Tirane, Albania

Learning Objectives: By the end of this session, participants will be able to: (1) identify the humanitarian and human rights impacts of cultural practices such
as virginity validation, honor-based violence, and the marginalization of LGBTQ+ persons; (2) analyze the intersection of cultural norms with gender, sexuality,
and power across diverse global contexts; and (3) evaluate culturally informed yet rights-based strategies for advocacy, intervention, and prevention of gender-
based violence and discrimination.

Impact Statement: This presentation equips the forensic science community with a critical understanding of how culturally justified violence impacts forensic
practice. By examining activities like virginity testing, honor killings, and anti-LGBTQ+ persecution through legal, clinical, and behavioral lenses, it fosters
culturally informed, rights-based approaches to investigation and advocacy. Attendees will gain tools to better recognize and respond to these human rights
violations within diverse cultural and forensic contexts.

Abstract Text: Harmful cultural practices persist across the globe under the guise of tradition, morality, and honor—often with devastating consequences for
women and LGBTQ+ individuals. From virginity testing and the enforcement of female “purity” to the violence of honor killings and bride burning, these acts
reflect systems of control rooted in gender inequality and heteronormativity.! LGBTQ+ individuals are similarly targeted, facing widespread marginalization,
criminalization, and violence justified through similar cultural and moral frameworks.?> These practices not only violate fundamental human rights but also
create public health, legal, and social crises that demand interdisciplinary responses.® This presentation explores the humanitarian implications and requires
critical examination of how cultural norms are used to justify discrimination and abuse. It also highlights the tensions between cultural relativism and universal
human rights and calls for culturally sensitive yet rights-affirming interventions.* By spotlighting the lived experiences of survivors having suffered gender-
based violence and discrimination, engaging international human rights standards, and encouraging culturally aware interventions, this session underscores the
urgent need for global and community-led strategies to dismantle harmful traditions, promote gender equity, and protect the dignity and safety of all
individuals—regardless of gender or sexual identity.> Participants will be equipped to recognize, respond to, and advocate against practices that compromise
the value of human life in the name of tradition.

References:

United Nations Human Rights Council. (2021). Practices of virginity testing: Report of the United Nations High Commissioner for Human Rights
(A/HRC/47/26). https://undocs.org/ A/HRC/47/26.

Human Rights Watch. (2023). “This is why we became activists ”: Violence against LGBT people in El Salvador, Guatemala, and Honduras.
https://www.hrw.org/report/2023/01/26/why-we-became-activists/violence-against-lgbt-people-central-america.

World Health Organization. (2021). Violence against women prevalence estimates, 2018: Global, regional and national prevalence estimates for
intimate partner violence against women and global and regional prevalence estimates for non-partner sexual violence against women.
https://www.who.int/publications/i/item/9789240022256.

4 Donnelly, J., & Whelan, D. J. (2020). International human rights (6th ed.). Routledge.

United Nations Office on Drugs and Crime. (2019). Gender-related killing of women and girls. https://www.unodc.org/documents/data-and-
analysis/gsh/Booklet 5.pdf.

Human Rights Violation; Cultural Practices; Sexual Identity
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W33  Unlocking Hidden Truths in Audio Evidence: A Hands-On Workshop on Forensic Audio Enhancement
Techniques and Real-World Courtroom Case Studies

David Notowitz, BA*, National Center for Audio and Video Forensics, Fort Lauderdale, FL

Learning Objectives: By the end of this hands-on workshop, attendees will be able to: (1) identify key forensic audio challenges—such as wind noise, engine
noise, electronic interference, hum and buzz, police sirens, chirping birds, and dog barks—in evidence from sources like surveillance videos, phone recordings,
and body-worn cameras, and explain how enhancement techniques can uncover hidden details to support investigations across forensic disciplines; (2) navigate
and apply specialized audio enhancement tools—such as spectral repair, de-noising, de-clipping, de-reverberation, and dialog isolation—within a professional
software suite to improve audio intelligibility and quality in real-world samples; (3) evaluate and implement best practices for creating courtroom-ready audio
exhibits, including ethical considerations, chain of custody, and admissibility standards, drawing from actual case studies presented by an experienced forensic
audio expert; (4) analyze interdisciplinary applications of audio forensics, recognizing how these techniques intersect with video, digital, and other forensic
fields to enhance overall evidence analysis and trial outcomes; and (5) demonstrate basic proficiency in audio enhancement through guided exercises, enabling
even non-audio specialists to explore and integrate these methods into their own forensic workflows.

Impact Statement: This hands-on workshop will significantly impact the forensic science community by teaching them audio enhancement techniques,
empowering experts across diverse disciplines—such as digital forensics, video analysis, pathology, and criminalistics—to understand what is possible with
audio forensics and teach them about the options for integrating audio forensics into their workflows. By demonstrating practical tools and real-world case
studies, it will enhance the community’s ability to uncover critical details in audio evidence, leading to more accurate investigations, stronger courtroom
presentations, and higher admissibility rates for enhanced exhibits. Furthermore, as a crossover session, it will foster interdisciplinary collaboration, encouraging
non-audio specialists to explore this evolving field, advance the discussion of ethical standards, technological proficiency, and overall evidentiary integrity in
forensic practice.

Abstract Text: This workshop provides forensic professionals with tools and techniques to enhance the clarity and evidentiary value of audio recordings,
enabling the development of persuasive, court-admissible exhibits that support truth and justice. Join forensic audio expert David Notowitz in this interactive,
hands-on workshop.

Key Focus Areas:
Audience: Designed for professionals across all forensic disciplines—not just audio/video specialists.

Core Skills Taught:
e Identifying and removing common audio issues: wind, engine noise, electronic interference, hums, buzzes, animal sounds, etc.
e  Using professional enhancement software with tools like: spectral repair, de-noising, de-clipping, dialog isolation, and
de-reverberation
e Real-world applications: enhancing audio from surveillance, phone calls, body cams, and more
e Learning ethical best practices for admissibility and chain of custody
e  Analyzing actual case studies where enhanced audio influenced trial outcomes

Takeaways:
e  Gain practical, transferable skills to apply audio forensics in your discipline
e Enhance investigations, support interdisciplinary collaboration, and improve courtroom impact
e Leave empowered to uncover critical details in audio evidence that could shift the course of a case

This workshop equips forensic professionals with the tools and techniques to unlock the power of audio evidence, turning unclear recordings into persuasive,
court-admissible exhibits that support truth and justice.

Forensic Audio Enhancement; Interdisciplinary; Courtroom Case Studies
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W34 A Skeletal Atlas of Elder Abuse II—Beta-Testing a Revised Digital Diagnostic and Educational Tool

Katelyn L. Bolhofner, PhD*, Arizona State University, Phoenix, AZ; Kevin A. Gary, PhD*, Arizona State University, Mesa, AZ; Jane E. Buikstra, PhD*,
Arizona State University, Tempe, AZ; Jacob A. Harris, PhD¥, Arizona State University, Phoenix, AZ; Laura C. Fulginiti, PhD*, Clark County Office of the
Coroner/Medical Examiner, Mesa, AZ

Learning Objectives: After attending this workshop, attendees will be able to: (1) describe methods used to characterize assess skeletal fracture patterns in
elderly individuals and the ways in which aging affects fracture and recovery; (2) understand there are different patterns of trauma associated with abuse/neglect
and with accidental falls, (3) understand how to navigate the presented digital atlas of elder abuse, both for educational and diagnostic purposes; and
(4) participate in beta testing the atlas and contribute usability data toward its final construction.

Impact Statement: Ten percent of adults aged 65+ will experience some form of abuse annually. Physical abuse and caregiver neglect account for most cases,
yet remain difficult to prove. Skeletal expressions of abuse offer key indications of inflicted and untreated injuries, but are masked by assignation to accidental
falls. Funded by the National Institute of Justice (NIJ), our research aims to produce a standard for the diagnosis of elder abuse in the skeletal system. This
presentation will impact the forensic science community by offering a user-reviewed and expert-revised version of a digital tool for diagnosis and education so
that we may improve our understanding of fractures and their contexts in elderly individuals.

Abstract Text: Increasing rates of elder abuse in the United States over the past few decades have produced an urgent need for improved diagnostic criteria to
better design intervention procedures, to implement recognition criteria, and to achieve justice for victims. Physical abuse of elders represents the most severe
manifestation of this trend, yet it is difficult to prove and may be masked by attribution of injury to medication or accident. In our 2025 AAFS workshop,
attendees were introduced to the first complete iteration of the Skeletal Atlas of Elder Abuse—A Digital Tool for Diagnosis and Education and provided
invaluable feedback for its continued revision. In this follow-up workshop, attendees will be introduced to the revised tool and asked to participate in further
beta testing in anticipation of its official launch. Attendees need not have attended the 2025 workshop to engage. Presenters will review how aging impacts
skeletal trauma incidence and patterning and will provide an overview of differences in the skeletal patterns of injury between accidental falls and cases of
abuse/neglect uncovered in our NIJ-funded research as well as the impact of bone density loss on these patterns. The presenters will discuss the continued
development of the online platform, the results of participant-guided revisions over the past year, and will request attendee feedback through further beta testing
of the site. Participants will have the opportunity to hear updates from the developers of the machine learning and Al models driving the diagnostics of the site
as well as from the software development team responsible for the creation of the atlas. This workshop probes the opportunities and challenges associated with
the development of such a tool, asking attendees for participation, suggestions, interaction, and user-experience measures.

Skeletal Fractures; Elder Abuse; Digital Atlas
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W35  The Medicolegal Investigation of Recreational Diving Fatalities

James L. Caruso, MD*, Office of the Medical Examiner, Denver, CO, Craig Nelson, MD*, Olffice of the Medical Examiner, Raleigh, NC; Andrea
Zaferes, MFS* Dutchess County Medical Examiner’s Office/FACT, Shokan, NY; Frauke Tillmans, PhD¥*, Divers Alert Network, Durham, NC

Learning Objectives: Attendees at this workshop will: (1) gain an appreciation for the number of diving-related deaths that occur each year, the most common
causes of death and contributing factors, and how that data is collected; (2) learn best practices in the investigation of recreational diving fatalities and deaths
due to drowning; (3) attain a basic understanding of diving physiology and pathophysiology; (4) appreciate that there are certain techniques that can be utilized
to maximize the information obtained from the postmortem examination of SCUBA diving deaths and deaths suspected to be due to drowning: (5) know how
to interpret the findings of a postmortem examination of someone who died while breathing compressed gas under pressure; and (6) have references and
resources that can be used when faced with investigating recreational diving deaths

Impact Statement: This presentation will impact the forensic community by providing the training and resources needed to forensic pathologists, medicolegal
death investigators, attorneys, and members of law enforcement agencies so they may competently and confidently investigate recreational diving-related deaths.

Abstract Text: The popularity of recreational diving using Self-Contained Underwater Breathing Apparatus (SCUBA) has increased dramatically over the past
several decades. Estimates place the number of active recreational divers in the world at between 6 and 9 million. Popular dive sites are located in the
Mediterranean, Red Sea, Caribbean, South Pacific, Australia, Southeast Asia, and other locations worldwide. Diving-related fatalities, while fortunately
uncommon, are not rare events (an average of 80 to 90/year in North America). These fatalities challenge the medicolegal death investigators and pathologists
who must investigate and certify these deaths. Recreational diving fatalities are often litigated in civil court. This workshop is designed for pathologists, death
investigators, attorneys, and law enforcement personnel who may be tasked with investigating a SCUBA diving accident or fatality. The initial portion of the
workshop will include a brief overview of diving physiology, including the effects on the body of breathing compressed gas at depth. The pathophysiology of
barotrauma, nitrogen narcosis, oxygen toxicity, gas embolism, and decompression sickness (caisson disease) will be presented. The pathophysiology of
drowning will be reviewed since it is a frequent final outcome in a fatal diving mishap. The epidemiology and risk factors associated with recreational diving
fatalities will be presented. The recommended investigation of a fatal diving mishap will be discussed using illustrative cases from several jurisdictions. The
importance of interviewing witnesses and gathering information on the diver’s past medical history, diving experience, pre-dive status, and the circumstances
surrounding the dive will be emphasized. The relevance of knowing the exact depth and bottom time of the dive, as well as when and where the diver began to
run into difficulty, will be discussed. The workshop will include a hands-on component, where diving equipment will be available for familiarization by
attendees, accompanied by a brief discussion on the evaluation of dive gear. Not all water-related deaths are accidents; there will be a presentation on considering
other manners of death. The final portion of the workshop will include a suggested autopsy protocol for SCUBA diving victims and emphasis on tests and
observations that are helpful in determining the cause of death. The significance of finding intravascular bubbles will be discussed, with the proper interpretation
of the autopsy findings. Natural diseases that are likely to cause sudden incapacitation and death while SCUBA diving will be reviewed. Thorough handouts
will be provided, including checklists of important information to obtain, a diving fatality reporting form, a suggested autopsy protocol for use on a diving-
related fatality, and recommended resources for consultation and referral. Attendees will leave the workshop with a better understanding of diving physiology,
the drowning process, the equipment used in recreational diving, the epidemiology of diving-related deaths, and the special techniques that can be employed
during the investigation and autopsy of these deaths.

SCUBA Diving; Drowning; Death Investigation

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -54 -





https://doi.org/10.1007/s00414-023-03137-4



https://doi.org/10.1016/j.forsciint.2013.12.047
https://doi.org/10.1111/1556-4029.13429
https://doi.org/10.1111/1556-4029.12978



https://onlinelibrary.wiley.com/doi/abs/10.1002/ajpa.21258
https://doi.org/10.1111/j.1556-4029.2007.00530.x
https://doi.org/10.1016/0379-0738(95)01760-G
https://doi.org/10.1520/JFS13327J
https://doi.org/10.1111/j.1600-0722.1989.tb01602.x
https://doi.org/10.1111/j.1600-0722.1989.tb01602.x






https://doi.org/10.1002/ajpa.24618
https://doi.org/10.1111/j.1469-7580.2011.01348.x
https://doi.org/10.1111/joa.13056
https://doi.org/10.1002/jbmr.3661






https://doi.org/10.5744/fa.2021.0017
https://doi.org/10.23907/2016.044
https://doi.org/10.1002/ajpa.24241
https://doi.org/10.1038/s41598-022-15883-3












https://doi.org/10.1111/nicc.12163



https://doi.org/10.5694/j.1326-5377.1943.tb44655.x
https://doi.org/10.1520/JFS2004145
http://dx.doi.org/10.33448/rsd-v10i9.18161
http://dx.doi.org/10.33448/rsd-v10i9.18161
https://doi.org/10.1002/ajpa.1330370202
https://doi.org/10.1002/ar.20774
https://doi.org/10.4067/S0717-95022017000200031
https://doi.org/10.1097/01.paf.0000146379.85804.da



http://dx.doi.org/10.5958/0973-9130.2019.00077.X



https://doi.org/10.1016/j.fsisyn.2022.100289
https://doi.org/10.1016/j.fsisyn.2023.100334
https://doi.org/10.1016/j.fsisyn.2023.100332



https://www.r-project.org/
https://www.jstatsoft.org/v56/i13/





















https://doi.org/10.3390/forensicsci1030021






https://www.iso.org/obp/ui#iso:std:iso:21043:-1:ed-2:v1:en



https://www.ojp.gov/pdffiles1/nij/grants/309809.pdf












https://www.acf.hhs.gov/cb/data-research/child-maltreatment






https://doi.org/10.1177/0192623307310951
https://doi.org/10.3390/pr10030612






https://doi.org/10.1016/j.forsciint.2018.10.027



https://doi.org/10.1016/j.forsciint.2020.110140



https://doi.org/10.1016/j.legalmed.2013.11.005
https://onlinelibrary.wiley.com/doi/full/10.1111/1556-4029.15588



https://www.cbp.gov/newsroom/media-resources/stats






https://doi.org/10.1111/j.1556-4029.2010.01089.x
https://doi.org/https:/doi.org/10.1002/ajpa.1330680402
https://doi.org/10.1017/cbo9780511542428.005
https://doi.org/10.1111/1556-4029.15505
https://doi.org/https:/doi.org/10.1016/B978-0-12-815767-1.00021-3



https://doi.org/10.1111/1556-4029.15505
https://doi.org/10.1111/j.1556-4029.2011.01979.x
https://doi.org/10.1017/CBO9780511542428.005
https://doi.org/10.1007/BF02437238
https://doi.org/10.1111/j.1556-4029.2010.01399.x
https://doi.org/10.1111/j.1556-4029.2010.01415.x
https://doi.org/10.1002/ajpa.1330680103
https://doi.org/10.1002/ajpa.10130
https://doi.org/10.1002/ajpa.1330680106



https://doi.org/10.3390/forensicsci2040055
https://doi.org/10.1002/ajpa.23081
https://doi.org/10.1016/j.forsciint.2011.07.038
https://doi.org/10.1016/j.forsciint.2008.06.006
https://doi.org/10.1007/s00414-012-0713-7









https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118255377.ch10



https://doi.org/10.1016/j.forsciint.2011.07.028



https://doi.org/10.1111/j.1556-4029.2011.01979.x
https://doi.org/10.1002/ajpa.20999
https://doi.org/10.1111/1556-4029.13871
https://doi.org/10.1007/BF02437238
https://doi.org/10.1002/ajpa.1330680103
https://doi.org/10.1520/JFS11776J
https://doi.org/10.1520/JFS11018J



https://doi.org/10.1002/ajpa.22410
https://doi.org/10.1002/ajhb.23559
https://doi.org/10.5744/fa.2019.1010
https://doi.org/10.1016/B978-0-12-815767-1.00017-1
https://doi.org/10.1016/j.forsciint.2019.109873















https://doi.org/10.1002/ajpa.1330160106
https://doi.org/10.1111/1556-4029.15110



https://doi.org/10.1186/1756-0500-3-267












https://doi.org/10.4324/9780367805715
https://doi.org/10.5744/fa.2018.0007
https://doi.org/10.3390/app15052634









https://doi.org/10.1002/ajpa.23849









https://doi.org/10.1016/j.forsciint.2015.12.011



https://doi.org/10.1016/j.jasrep.2024.104430
https://doi.org/10.1016/j.jprot.2019.103548
https://doi.org/10.1016/j.fsisyn.2023.100450
https://doi.org/10.1016/j.microc.2023.109472
https://doi.org/10.1021/acs.jproteome.4c00557
https://doi.org/10.1016/j.jas.2021.105345









https://anthropologyapps.shinyapps.io/keRley_Femur/



https://doi.org/10.1007/978-1-59745-099-7_11



https://doi.org/10.1007/s00414-003-0404-5
https://doi.org/10.1002/ajpa.22639
https://doi.org/10.1080/09720073.2014.11891509
https://doi.org/10.3389/fbioe.2019.00467
https://doi.org/10.1016/j.legalmed.2023.102374



https://mc-stan.org/









https://doi.org/10.1007/978-3-031-53305-1_24






https://doi.org/10.1111/1556-4029.13479



https://doi.org/10.1038/s41598-025-07608-z



https://doi.org/10.1111/j.1556-4029.2010.01399.x
https://doi.org/10.1007/BF02437238


















https://eaaf.org/wp-content/uploads/2020/11/EAAF-Forensic-Guide-for-the-investigation-recovery-and-analysis-of-human-skeletal-remains.pdf
https://eaaf.org/wp-content/uploads/2020/11/EAAF-Forensic-Guide-for-the-investigation-recovery-and-analysis-of-human-skeletal-remains.pdf



https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://doi.org/10.1093/pubmed/fdaf001






https://doi.org/10.1080/20961790.2018.1549527
https://www.census.gov/data/tables/time-series/demo/geographic-mobility/state-to-state-migration.html
https://doi.org/10.1002/ajpa.21258












https://doi.org/10.3390/biology12010030
https://doi.org/10.1111/1556-4029.13884
https://doi.org/10.1111/1556-4029.13571
https://doi.org/10.1007/s11692-020-09513-x






https://doi.org/10.1016/j.forsciint.2009.10.029



https://doi.org/10.1073/pnas.2109323119
https://doi.org/10.1007/s00414-022-02944-5
https://github.com/dreamingspires/mMass?tab=readme-ov-file






https://www.theabfa.org/analyst



https://doi.org/10.3390/biology11081145
https://doi.org/10.1007/s00414-021-02585-0



https://doi.org/10.1016/j.forsciint.2018.03.041









https://www.cbp.gov/newsroom/stats/southwest-land-border-encounters/usbp-sw-border-apprehensions
https://humaneborders.org/migrant-death-mapping%20/
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/mapping



https://www.fire.ca.gov/our-impact/statistics
https://oehha.ca.gov/climate-change/2022-report-indicators-climate-change-california






https://doi.org/10.60752/102376.26858962
https://data.census.gov/table/DECENNIALDP2020.DP1?t=Age+and+Sex&g=040XX00US15_160XX00US1542950&d=DEC+Demographic+Profile
http://doi.org/10.18128/D050.V19.0






https://namus.nij.ojp.gov/sites/g/files/xyckuh336/files/media/document/namus-bi-annual-monthly-case-report-january-2025.pdf
https://namus.nij.ojp.gov/sites/g/files/xyckuh336/files/media/document/namus-bi-annual-monthly-case-report-january-2025.pdf
https://doi.org/10.1038/s41598-020-63431-8
https://reflector.uindy.edu/2023/04/05/professor-krista-latham-formed-identify-indiana-initiative/
https://reflector.uindy.edu/2023/04/05/professor-krista-latham-formed-identify-indiana-initiative/
https://doi.org/10.2139/ssrn.4704669



https://www.iom.int/news/us-mexico-border-worlds-deadliest-migration-land-route
https://cran.r-project.org/package=rcompanion









https://doi.org/10.1111/1556-4029.70049



https://doi.org/10.1520/JFS13337J
https://digitalcommons.unl.edu/biosysengfacpub/443
https://doi.org/10.1111/j.1556-4029.2006.00129.x






https://trace.tennessee.edu/utk_gradthes/3303









https://www.r-project.org/















https://doi.org/10.1002/9781119682691.ch5



https://doi.org/10.1016/j.forsciint.2024.112309
https://doi.org/10.1016/j.forsciint.2024.111934
https://www.geoforapp.info/
https://doi.org/10.1520/JFS2004017



https://doi.org/10.1111/j.1556-4029.2011.01980.x
https://doi.org/10.1111/1556-4029.14152
https://doi.org/10.1016/j.forsciint.2004.09.109
https://doi.org/10.1016/j.forsciint.2010.11.024
https://doi.org/10.1016/j.jflm.2020.102109






https://doi.org/https:/doi.org/10.1111/1556-4029.12611
https://doi.org/https:/doi.org/10.1111/1556-4029.12611
https://doi.org/https:/doi.org/10.1002/ajpa.20446



https://doi.org/10.1111/1556-4029.12931



https://doi.org/10.1520/jfs2004017
https://doi.org/10.1111/1556-4029.12931
https://doi.org/10.1111/1556-4029.15151
https://doi.org/10.1111/1556-4029.15151
https://doi.org/10.1016/j.forsciint.2010.04.052
https://doi.org/10.1016/j.forsciint.2024.111934


















https://doi.org/10.1016/j.clay.2018.04.011



https://www.cremationassociation.org/industrystatistics.html



https://doi.org/10.3390/forensicsci2030036
https://doi.org/10.1111/j.1556-4029.2011.01752.x
https://doi.org/10.1111/1556-4029.12978






https://doi.org/10.6084/m9.figshare.21948419






https://doi.org/10.1111/1556-4029.15588






https://doi.org/10.1016/j.jas.2024.105844
https://doi.org/10.1016/j.jhevol.2017.06.005






























https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://www.europarl.europa.eu/topics/en/article/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence


















https://doi.org/10.1016/j.forsciint.2024.111934
https://doi.org/10.1016/j.forsciint.2024.112309






http://www.cloudcompare.org/



https://www.interpol.int/How-we-work/Forensics/Disaster-Victim-Identification-DVI
https://www.interpol.int/How-we-work/Forensics/Disaster-Victim-Identification-DVI






https://www.life360.com/tile-trackers/product/white-pro






https://doi.org/10.17226/12589












https://doi.org/10.1007/978-1-4419-0465-2_1256

































https://doi.org/10.55917/2769-7045.1011
https://doi.org/10.55917/2769-7045.1008
https://doi.org/10.1177/002234336900600301
https://doi.org/10.55917/2769-7045.1001
https://doi.org/10.6084/m9.figshare.28555151.v1
https://www.census.gov/quickfacts/fact/table/MS/PST045224



https://doi.org/10.3390/humans4010005



https://namus.nij.ojp.gov/sites/g/files/xyckuh336/files/media/document/namus-stats-all-may-2025.pdf
https://namus.nij.ojp.gov/sites/g/files/xyckuh336/files/media/document/namus-bi-annual-monthly-case-report-january-2025.pdf






https://spreadsheets.latimes.com/la-riots-deaths/






https://missingpersons.icrc.org/library/counting-dead-update-2020-2021
https://missingpersons.icrc.org/library/counting-dead-update-2020-2021



























http://dx.doi.org/10.1016/j.forsciint.2020.110502
https://doi.org/10.1016/j.forsciint.2018.03.043





















https://www.sciencedirect.com/science/article/abs/pii/S1752928X11000126






https://worldwide.espacenet.com/
https://patents.google.com/
https://ipindiaservices.gov.in/publicsearch









https://doi.org/10.1016/j.aca.2020.07.059



https://doi.org/10.1016/j.fsigen.2012.12.005
https://doi.org/10.1111/and.13822
https://doi.org/10.1016/j.trsl.2022.12.006



https://doi.org/10.1186/2041-2223-2-11
https://doi.org/10.1016/j.aca.2020.07.059
https://doi.org/10.1016/j.fsigen.2022.102690
https://doi.org/10.1111/1556-4029.15043
https://www.biotype.de/fileadmin/user/IFU/Package-Insert-Sampletype-DL-MB-SATPI04v1en.pdf
https://www.biotype.de/fileadmin/user/IFU/Package-Insert-Sampletype-DL-MB-SATPI04v1en.pdf
https://innogenomics.com/products/sperm-x/


















https://doi.org/10.1056/nejmra1308383
https://doi.org/10.1016/j.forsciint.2018.10.016






https://www.google.com/search?sca_esv=b729f3036b67240b&sxsrf=AE3TifNY_yEK0QzXUZRirb2P6qUe9Xj8yA%3A1753976194586&q=Agriculture+Improvement+Act+of+2018&sa=X&ved=2ahUKEwjbiZfAtueOAxX_k4kEHdGFKEwQxccNegQIKhAB&mstk=AUtExfCTcJA1lpxjNwX9g4WQ2LLX5AUJ2PMK9qSb1PrYW2-uT6fZqpOSpikI5UkSsEJp33F0ZStaYQ5aoPMU3c-CDVKatYZN3gTb7XoQQTHKfy_oTN5fvdGgrEMKddG0uT6QtehFFDNlAjImJZzHG3QV0RpgAOUfSBYLHmY5iF1HQ_4HHFI-jeUZ-hwiUH0OZn-E2WuEY2UNHSGcVQHPl45gtyf9wEOZyrew4UQp0eNIXEFfk51-W0N5SP4R48TKckk0CrA3s5epsv1eV3UgZHvq-zFp&csui=3
https://doi.org/10.1016/J.ACA.2022.339827
https://doi.org/10.1016/J.TALO.2024.100336
https://doi.org/10.1071/CH20380
https://doi.org/10.1089/CAN.2022.0335
https://doi.org/10.3390/MOLECULES29102165
https://doi.org/10.1016/J.JPBA.2023.115847









https://doi.org/10.1111/1556-4029.15167
https://doi.org/10.1111/1556-4029.15167
https://nhspfl.qualtraxcloud.com/ShowDocument.aspx?ID=1834
https://medex-alleghenycounty.qualtraxcloud.com/showdocument.aspx?ID=44820
https://medex-alleghenycounty.qualtraxcloud.com/showdocument.aspx?ID=44820
























https://www.sciencedirect.com/science/article/abs/pii/S0379073805001088
https://www.waac.com.au/wp-content/uploads/2023/08/GHB-Harm-Reduction-Booklet-WEB.pdf
https://www.waac.com.au/wp-content/uploads/2023/08/GHB-Harm-Reduction-Booklet-WEB.pdf



https://www.cfsre.org/nps-discovery/trend-reports/npsopioids/report/49?trend_type_id=2
https://www.cfsre.org/nps-discovery/trend-reports/npsopioids/report/49?trend_type_id=2
https://doi.org/10.15585/mmwr.mm7226a4
https://doi.org/10.1021/acschemneuro.1c00064



https://doi.org/10.1038/s41598-024-74594



https://doi.org/10.1002/dta.3921
https://doi.org/10.1111/1556-4029.14877







































https://doi.org/10.1038/s41598-021-91962-1
https://doi.org/10.3390/life14010072



http://dmort4.com/DMORT4/resources/NITSF_DNA_16100756.pdf
https://doi.org/10.1111/1556-4029.15585
https://www.genome.gov/genetics-glossary/Single-Nucleotide-Polymorphisms-SNPs
https://www.genome.gov/genetics-glossary/Single-Nucleotide-Polymorphisms-SNPs
https://doi.org/10.1161/atvbaha.107.157248
https://doi.org/10.1038/6851
https://doi.org/10.1007/s13353-011-0068-7
https://doi.org/10.1086/382227
https://doi.org/10.1016/j.fsigen.2015.04.010
https://doi.org/10.1373/clinchem.2008.108225



https://doi.org/10.5455/nofor.2023.03.07
https://doi.org/10.4236/ojepi.2015.51006
https://doi.org/10.1016/j.fsigen.2008.07.008






https://doi.org/10.1016/j.fsigen.2015.02.003
https://doi.org/10.2147/rrfms.s164090
https://doi.org/10.1016/j.fsigen.2017.02.009
https://doi.org/10.1016/j.fsigen.2023.102870
https://doi.org/10.1042/bst0361224
https://doi.org/10.3390/cancers14235748



https://doi.org/10.1016/B978-0-12-405889-7.00011-3
https://doi.org/10.1016/B978-0-12-405889-7.00011-3



https://doi.org/10.1002/9781119482062.ch34
https://missingmigrants.iom.int/region/americas
https://doi.org/10.3390/ijerph182111272
https://doi.org/10.1016/j.forsciint.2018.04.029
https://doi.org/10.1038/s41598-024-69446-9
https://doi.org/10.1080/00450618.2025.2456514
https://www.weather.gov/epz/elpaso_norm_jul


















https://doi.org/10.1016/j.fsigen.2018.11.019
https://doi.org/10.1002/wfs2.1352
https://doi.org/10.1016/j.forc.2017.03.005
https://doi.org/10.1016/j.fsigen.2020.102343


















https://doi.org/10.6028/NIST.IR.8351
https://doi.org/10.2016/j.dib.2023.109150
https://doi.org/10.1016/j.fsigen.2023.102892
https://doi.org/10.1111/1556-4029.70048









https://www.sciencedirect.com/special-issue/109JJLCFP14
https://doi.org/10.1016/j.fsisyn.2022.100311
https://doi.org/10.15304/cc.2025.1869






https://doi.org/10.6028/NIST.IR.8503












https://doi.org/10.3390/forensicsci3040043



https://doi.org/10.1016/j.fsigen.2021.102529






https://doi.org/10.1111/1556-4029.15663



https://doi.org/10.1007/978-%203-030-69337-4
https://doi.org/10.1007/978-%203-030-69337-4





















https://doi.org/10.1002/dta.2950
https://doi.org/10.1016/j.forc.2024.100610
https://doi.org/10.1016/j.talanta.2004.11.031






https://doi.org/10.1021/ac050162j
https://doi.org/10.1007/s00216-013-7316-0
https://doi.org/10.1007/s00216-013-7316-0
https://doi.org/10.1016/j.forc.2020.100294















https://doi.org/10.19080/JFSCI.2023.17.555970
https://doi.org/10.3390/met12111798
https://doi.org/10.1016/j.forsciint.2006.06.075
https://doi.org/10.1111/1556-4029.13313






https://www.ojp.gov/ncjrs/virtual-library/abstracts/forensic-paint-analysis-and-comparisonguideline






https://store.astm.org/e1618-19.html.%20Accessed%203%20July%202025
https://ncfs.ucf.edu/databases/ilrc-2/
https://ncfs.ucf.edu/databases/substrate/
https://ncfs.ucf.edu/databases/fire-debris/



http://ilrc.ucf.edu/



https://webbook.nist.gov/chemistry















https://www.open-fmc.org/



https://doi.org/10.1073/pnas.1018707108
https://doi.org/10.1371/journal.pone.0032800
https://doi.org/10.1016/j.forsciint.2025.112457
https://doi.org/10.1111/1556-4029.14551
https://doi.org/10.1111/1556-4029.14552
https://doi.org/10.1016/j.forsciint.2022.111418
https://doi.org/10.1016/j.forsciint.2021.110856
https://doi.org/10.1073/pnas.2119944119
https://doi.org/10.1016/j.forsciint.2024.112287
https://doi.org/10.1016/j.forsciint.2024.112009


















https://doi.org/10.1016/j.forsciint.2021.110685






https://doi.org/10.1039/c7ra08599k
https://doi.org/10.1002/chem.202200485
https://doi.org/10.3390/en15082805









https://www.govinfo.gov/content/pkg/CHRG-112hhrg79847/html/CHRG-112hhrg79847.htm
https://doi.org/10.3390/ani11082463



https://doi.org/10.1007/s00216-006-0579-y
https://doi.org/10.1016/J.TALANTA.2023.124763
https://doi.org/10.1016/J.ATMOSENV.2023.119960



https://store.astm.org/e1618-19.html


















http://dx.doi.org/doi:10.1016/j.applanim.2015.08.003












https://cts-forensics.com/reports/22-5439_Web.pdf









https://doi.org/10.1016/j.scijus.2013.04.001






https://www.nist.gov/system/files/documents/2024/07/01/GEO2024%20Bias%20Transfer%20and%20Persistance%20%281%29.pdf
https://doi.org/10.1111/1556-4029.12375
https://doi.org/10.1016/j.forsciint.2016.11.015
https://doi.org/10.1016/j.forsciint.2019.02.032
https://doi.org/10.1016/S1355-0306(06)71592-1
https://doi.org/10.1016/j.forsciint.2018.12.020
https://doi.org/10.1016/j.scijus.2019.07.004
https://doi.org/10.1016/j.scijus.2017.05.005
https://doi.org/10.1016/j.scijus.2018.11.002















https://doi.org/10.1016/j.fsigen.2018.10.014
https://doi.org/10.1002/wfs2.1404



https://doi.org/10.1016/j.fsigen.2018.11.019
https://doi.org/10.1016/j.fsigen.2018.06.002
https://doi.org/10.1038/s41598-019-46051-9
https://doi.org/10.1186/2041-2223-1-14









https://www.sciencedirect.com/science/article/pii/S0379073802002074
https://www.sciencedirect.com/science/article/pii/S1872497316300746
https://www.sciencedirect.com/science/article/pii/S187249732500002X
https://doi.org/10.1520/JFS15284J
























https://doi.org/10.1002/elps.200305822
https://doi.org/10.1007/s00414-019-02010-7
https://doi.org/10.1016/j.fsigen.2018.09.009
https://doi.org/10.1016/j.fsigen.2024.103144
https://doi.org/10.1016/j.fsigen.2015.11.008



https://doi.org/10.3390/genes9120640
https://doi.org/10.1016/j.forsciint.2005.05.006









https://www.aabb.org/standards-accreditation/accreditation/accredited-facilities/aabb-accredited-relationship-testing-facilities/relationship-testing-technical-report
https://www.aabb.org/standards-accreditation/accreditation/accredited-facilities/aabb-accredited-relationship-testing-facilities/relationship-testing-technical-report
https://www.aabb.org/standards-accreditation/standards/relationship-testing-laboratories



https://www.molecular.stratec.com/files/inhalte/Manuals/InvisorbSpinForensicKit.pdf









https://doi.org/10.1016/j.fsigen.2022.102825
https://doi.org/10.1016/j.fsigen.2017.01.005
https://doi.org/10.1007/s00414-019-02186-y
https://doi.org/10.1016/j.fsigen.2022.102684
https://doi.org/10.1016/j.fsir.2024.100396



https://doi.org/10.1017/s1049023x1300040x
https://doi.org/10.4103/0973-029x.203795






https://www.bcgcertification.org/skillbuilding-standards-and-forensic-genealogy.%20Accessed%204%20Apr%202025















https://doi.org/10.3390/genes9030124
https://doi.org/10.1093/nar/gkaa1271
https://doi.org/10.1016/j.csbj.2022.06.053
https://doi.org/10.1016/j.fsigen.2021.102568
https://doi.org/10.3390/genes15020194
https://doi.org/10.1080/00450618.2019.1569150






http://www.qiagen.com/HB-0802



https://doi.org/10.1016/j.fsigen.2019.04.003
https://doi.org/10.1007/s00414-019-02010-7



https://www.thermofisher.com/order/catalog/product/A25643
https://verogen.com/products/forenseq-dna-signature-prep-kit/
https://verogen.com/products/forenseq-dna-signature-prep-kit/
https://learning.forensicac.org/mod/page/view.php?id=1506
https://www.swgdam.org/_files/ugd/4344b0_3f94c9a6286048c3924c58e2c230e74e.pdf



https://doi.org/10.1016/j.fsigen.2019.102152
https://doi.org/10.1038/nrg1379
https://doi.org/10.1016/j.legalmed.2019.03.007
https://doi.org/10.1186/s12920-015-0136-7
https://doi.org/10.3389/fphys.2014.00039



https://doi.org/10.1016/j.fsigen.2020.102238
https://doi.org/10.3390/genes9120640
https://doi.org/10.1038/s41596-018-0050-5
https://doi.org/10.1016/j.scijus.2019.11.004
https://doi.org/10.1002/elps.201800082
https://doi.org/10.1016/j.legalmed.2010.12.001
https://doi.org/10.1016/j.fsigen.2023.102851
https://doi.org/10.1089/forensic.2024.0006






https://doi.org/10.6028/NIST.SP.1500-24
https://doi.org/10.1038/s41597-025-04848-6















https://doi.org/10.1111/1556-4029.13407
https://doi.org/10.1038/nprot.2006.229



https://doi.org/10.1080/10408349891199356
https://doi.org/10.1016/j.trac.2022.116530


















https://www.nature.com/articles/s41370-020-00260-x
https://www.nature.com/articles/s41370-020-00260-x


















https://doi.org/10.1201/9781003261131
https://doi.org/10.1016/j.chroma.2012.04.027
https://doi.org/10.1016/j.forsciint.2014.06.015



https://doi.org/10.3886/ICPSR38651.v1
https://bjs.ojp.gov/library/publications/publicly-funded-forensic-crime-laboratories-2020



https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://bjs.ojp.gov/library/publications/publicly-funded-forensic-crime-laboratories-2020



https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://www.nist.gov/document/osac-2024-s-0023-standard-systematic-verification-alternative-training-aids-detection
https://ppubs.uspto.gov/api/pdf/downloadPdf/20250223424?requestToken=eyJzdWIiOiIxYWY2MWZjZC1iMmNjLTRlZDUtOTJkZi0zYTkyZjdmNDFmZjMiLCJ2ZXIiOiI3Mjc5NjAwYy1iYWM5LTRhZDYtYWQ1My00MTg4MmQ5MDZlNjUiLCJleHAiOjB9
https://ppubs.uspto.gov/api/pdf/downloadPdf/20250223424?requestToken=eyJzdWIiOiIxYWY2MWZjZC1iMmNjLTRlZDUtOTJkZi0zYTkyZjdmNDFmZjMiLCJ2ZXIiOiI3Mjc5NjAwYy1iYWM5LTRhZDYtYWQ1My00MTg4MmQ5MDZlNjUiLCJleHAiOjB9



https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://www.cbp.gov/document/report/cbp-strategy-combat-fentanyl-and-other-synthetic-drugs
https://insightcrime.org/investigations/chemical-precursors-mexico-synthetic-drug-meth-fentanyl/
https://insightcrime.org/investigations/chemical-precursors-mexico-synthetic-drug-meth-fentanyl/
https://www.deadiversion.usdoj.gov/schedules/orangebook/orangebook.pdf






























https://www.nist.gov/system/files/documents/2021/07/19/VITAL%20SC_R%26D%20Need_Authentication%20of%20PDF%20Documents.pdf



https://doi.org/10.1371/journal.pone.0281323
























https://www.swgde.org/wp-%20content/uploads/2024/05/2024-03-22-SWGDE-Technical-Notes-on-FFmpeg-for-Forensic-%20Video-Examinations-16-V-002-3.0.pdf
https://www.swgde.org/wp-%20content/uploads/2024/05/2024-03-22-SWGDE-Technical-Notes-on-FFmpeg-for-Forensic-%20Video-Examinations-16-V-002-3.0.pdf









https://doi.org/10.1016/j.fsidi.2020.301089
https://github.com/SEPAEL/Peritus



https://developer.garmin.com/fit/



https://www.mac4n6.com/blog/2018/8/5/knowledge-is-power-using-the-knowledgecdb-database-on-macos-and-ios-to-determine-precise-user-and-application-usage
https://www.mac4n6.com/blog/2018/8/5/knowledge-is-power-using-the-knowledgecdb-database-on-macos-and-ios-to-determine-precise-user-and-application-usage









https://support.apple.com/en-us/105066
https://books.google.com/books?id=BZVwpGHTcEC&dq=iphone+voicemail+database&lr=&source=gbsnavlinkss
https://books.google.com/books?id=R1XArTHPn9QC&dq=iphone+voicemail&lr=&source=gbs_navlinks_s



https://www.grandviewresearch.com/industry-analysis/large-language-model-llm-market-report
https://firstpagesage.com/reports/top-generative-ai-chatbots/
https://zapier.com/blog/best-llm/#llama
https://research.checkpoint.com/2022/opwnai-ai-that-can-save-the-day-or-hack-it-away/
https://www.statista.com/statistics/1378211/chatgpt-usage-cyber-crime-global/






https://doi.org/10.1186/s13000-024-01464-7
https://www.eftsure.com/statistics/artificialintelligence-statistics/
https://doi.org/10.1016/j.fsidi.2024.301855
https://www.statista.com/statistics/1378211/chatgpt-usage-cyber-crime-global
https://www.statista.com/statistics/1378211/chatgpt-usage-cyber-crime-global
https://doi.org/10.1016/j.chipro.2024.100043
https://artsmart.ai/blog/ai-generated-deepfakes-statistics%20/
https://www.weprotect.org/blog/ai-produced-child-sexual-abuse-material-insights-from-dark-web-forum-discussions/
https://www.demandsage.com/reddit-statistics/






https://www.missingkids.org/ourwork/impact
https://www.missingkids.org/gethelpnow/cybertipline
https://www.justice.gov/d9/2023-06/uniqueresourceandenforcementissues2.pdf
https://scholars.unh.edu/ccrc/45
http://dx.doi.org/10.1109/tdsc.2023.3324275



https://doi.org/10.1007/s12024-023-00772-6
https://openai.com/blog/image-gpt/



https://doi.org/10.1016/j.inffus.2019.12.012
https://doi.org/10.1016/j.fsidi.2022.301403
https://doi.org/10.1016/j.fsidi.2024.301806
https://doi.org/10.48550/arxiv.2408.01690
https://arxiv.org/abs/1705.07874v2






https://www.trmlabs.com/resources/blog/trm-labs-and-magnet-forensics-join-forces-to-merge-digital-forensics-and-blockchain-intelligence












https://www.nist.gov/itl/applied-cybersecurity/nice/nice-framework-resource-center









https://doi.org/10.1016/j.jflm.2016.11.016


















https://longevity.stanford.edu/framework-for-a-taxonomy-of-fraud/
https://www.fbi.gov/investigate/white-collar-crime
https://doi.org/10.2308/jeta.2010.7.1.25
https://doi.org/10.1016/j.knosys.2017.05.001
https://doi.org/10.1016/j.dss.2020.113421
https://doi.org/10.1016/j.accinf.2023.100624
https://wrds-www.wharton.upenn.edu/



https://doi.org/10.1017/9781108974714
https://doi.org/10.1016/B978-0-323-95504-1.00122-8
https://doi.org/10.1093/oxfordhb/9780199572120.013.0037
https://doi.org/10.1515/popets-2016-0021
https://doi.org/10.1007/s11196-023-10056-5






https://www.ncbi.nlm.nih.gov/books/NBK555980/



https://www.ircobi.org/wordpress/downloads/irc24/pdf-files/24126.pdf
https://doi.org/10.1080/15389588.2022.2160198



https://doi.org/10.3390/diagnostics13172764
https://doi.org/10.3390/s90100568
https://doi.org/10.1364/AOP.3.000128
https://doi.org/10.3390/s21093248
https://doi.org/10.1145/2487228.2487237
http://www.cloudcompare.org/






https://doi.org/10.1038/s41598-023-41973-x
https://doi.org/10.1038/s41598-023-41973-x



https://doi.org/10.1021/acs.analchem.7b03320


















https://doi.org/10.1002/xrs.3405






https://str.llnl.gov/november-2016/raber
https://www.dhs.gov/publication/final-environmental-assessment-proposed-tracer-particle-and-gas-releases-and-finding-2021
https://www.dhs.gov/publication/final-environmental-assessment-proposed-tracer-particle-and-gas-releases-and-finding-2021
https://pix11.com/news/local-news/scientists-release-non-toxic-gas-particles-in-nyc-to-test-potential-impact-of-chemical-or-biological-attack/
https://abc7ny.com/chemical-attack-subway-federal-new-york-city/1329003/















https://www.ntsb.gov/investigations/AccidentReports/Reports/PAR1201.pdf
https://doi.org/10.51501/jotnafe.v37i1.67
https://doi.org/10.51501/jotnafe.v26i1.711
https://doi.org/10.1115/IMECE2023-114382
https://doi.org/0.1109/MRL.2025.3532564






https://www.ojp.gov/pdffiles1/nij/grants/208300.pdf
https://doi.org/10.1093/hsw/34.2.127
https://ncsacw.samhsa.gov/userfiles/files/SAMHSA_Trauma.pdf
https://www.forensicnurses.org/page/CPG



https://doi.org/10.3917/spub.232.0115
https://doi.org/10.1186/s12889-017-5000-6
https://doi.org/10.1007/s10903-020-00994-8
https://doi.org/10.1371/journal.pmed.1003337
https://doi.org/10.1016/j.jsxm.2015.12.023
https://doi.org/10.1007/s00414-019-02213-y






https://www.who.int/news-room/fact-sheets/detail/violence-against-women
https://doi.org/10.1016/S0140-6736(18)30293-9
https://doi.org/10.1186/s12939-023-02038-7
https://iris.who.int/bitstream/handle/10665/331535/9789240001411-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/331535/9789240001411-eng.pdf?sequence=1
https://doi.org/10.1017/hyp.2024.84






https://doi.org/10.1097/PEC.0000000000001014



https://doi.org/10.1007/s13178-025-01102-x



https://www.pnas.org/doi/10.1073/pnas.1821204116
https://www.americanprogress.org/article/revolution-values-u-s-criminal-justice-system
https://www.americanprogress.org/article/revolution-values-u-s-criminal-justice-system
https://www.bing.com/ck/a?!&&p=e62edb1dd312b3ef8cc1bef90271cc5acfa3098ff86d5dc51a5d8696f8fa27f2JmltdHM9MTc2NTIzODQwMA&ptn=3&ver=2&hsh=4&fclid=0706430a-0de1-6994-07a6-52b40cdb6864&u=a1aHR0cHM6Ly9jYXRhbG9nLm5sbS5uaWguZ292L2Rpc2NvdmVyeS9mdWxsZGlzcGxheS9hbG1hOTkxNTI3NzM0MzQwNjY3Ni8wMU5MTV9JTlNUOjAxTkxNX0lOU1Q&ntb=1






https://www.healthcaretoolbox.org/sites/default/files/2021-12/TIC%20Provider%20Survey%20v2%20and%20Scoring%20Key%20-%20all%20versions%20FINAL.pdf
https://www.healthcaretoolbox.org/sites/default/files/2021-12/TIC%20Provider%20Survey%20v2%20and%20Scoring%20Key%20-%20all%20versions%20FINAL.pdf
https://ncsacw.acf.hhs.gov/userfiles/files/SAMHSA_Trauma.pdf















https://sites.utexas.edu/idvsa/research/sexual-assault/1590-tx-survivors-study/
https://repositories.lib.utexas.edu/bitstream/handle/2152/84731/Bruce%20Kellison%202020%20Resources%20for%20Texas%20Sexual%20Assault%20Providers.pdf?sequence=3
https://repositories.lib.utexas.edu/bitstream/handle/2152/84731/Bruce%20Kellison%202020%20Resources%20for%20Texas%20Sexual%20Assault%20Providers.pdf?sequence=3
https://goafn.org/









https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2024-11-25&atto.codiceRedazionale=24A06283&elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2024-11-25&atto.codiceRedazionale=24A06283&elenco30giorni=false
https://buonepratiche.agenas.it/documents/recommendations/Racc.08_Violenza%20operatori.pdf
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://salute.regione.emilia-romagna.it/assistenza-ospedaliera/sicurezza-cure/commissione-salute-coordinamento-sul-rischio-clinico/documento_fonti_informative_aggressioni.pdf/%40%40download/file/Documento_Fonti_Informative_Aggressioni.pdf&ved=2ahUKEwj45pDL7uaOAxXC3wIHHfIfFk0QFnoECBkQAQ&usg=AOvVaw1MTWMxXTQR8R2AMe_vxqu5
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://salute.regione.emilia-romagna.it/assistenza-ospedaliera/sicurezza-cure/commissione-salute-coordinamento-sul-rischio-clinico/documento_fonti_informative_aggressioni.pdf/%40%40download/file/Documento_Fonti_Informative_Aggressioni.pdf&ved=2ahUKEwj45pDL7uaOAxXC3wIHHfIfFk0QFnoECBkQAQ&usg=AOvVaw1MTWMxXTQR8R2AMe_vxqu5
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://salute.regione.emilia-romagna.it/assistenza-ospedaliera/sicurezza-cure/commissione-salute-coordinamento-sul-rischio-clinico/documento_fonti_informative_aggressioni.pdf/%40%40download/file/Documento_Fonti_Informative_Aggressioni.pdf&ved=2ahUKEwj45pDL7uaOAxXC3wIHHfIfFk0QFnoECBkQAQ&usg=AOvVaw1MTWMxXTQR8R2AMe_vxqu5
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://salute.regione.emilia-romagna.it/assistenza-ospedaliera/sicurezza-cure/commissione-salute-coordinamento-sul-rischio-clinico/documento_fonti_informative_aggressioni.pdf/%40%40download/file/Documento_Fonti_Informative_Aggressioni.pdf&ved=2ahUKEwj45pDL7uaOAxXC3wIHHfIfFk0QFnoECBkQAQ&usg=AOvVaw1MTWMxXTQR8R2AMe_vxqu5



https://omceo-to.it/wp-content/uploads/2023/04/DD-A1421392022-TESTOATTO.pdf
https://buonepratiche.agenas.it/documents/recommendations/Racc.13Caduta%20paziente.pdf



https://www.usfa.fema.gov/statistics/deaths-injuries/states.html









https://doi.org/10.1201/9781003138754
https://doi.org/10.1111/j.1556-4029.2010.01459.x
https://doi.org/10.1016/j.forsciint.2019.05.058



https://doi.org/10.1001/jamapediatrics.2022.4940
https://wisqars.cdc.gov/






https://doi.org/10.1007/bf01857690
https://doi.org/10.1016/s1355-0306(03)71738-9
https://doi.org/10.17576/mjas-2019-2302-12
https://doi.org/10.17576/mjas-2019-2302-12
https://doi.org/10.17576/mjas-2017-2103-08
https://doi.org/10.1016/j.scijus.2016.12.002
https://doi.org/10.3390/separations5030046
https://doi.org/10.1126/scitranslmed.abd5758



http://wonder.cdc.gov/ucd-icd10-expanded.html
http://wonder.cdc.gov/ucd-icd10-expanded.html






http://dx.doi.org/10.1007/s13760-015-0434-z



https://www.cdc.gov/media/releases/2025/2025-cdc-reports-decline-in-us-drug-overdose-deaths.html
https://www.cdc.gov/media/releases/2025/2025-cdc-reports-decline-in-us-drug-overdose-deaths.html






https://doi.org:10.1016/j.scijus.2015.02.004
https://doi.org:10.1016/j.scijus.2013.04.002
https://doi.org:https:/doi.org/10.1186/s41935-019-0147-1












https://doi.org/10.51847/3E4Eyi4zt
https://doi.org/10.51847/CBwpxBuRc0
https://doi.org/10.3390/diagnostics14111079
https://doi.org/10.1007/s12024-025-00962-4
























https://www.interpol.int/en/How-we-work/Forensics/Disaster-Victim-Identification-DVI
https://www.interpol.int/en/How-we-work/Forensics/Disaster-Victim-Identification-DVI



https://doi.org/10.1111/1556-4029.15588












https://www.in.gov/isp/labs/files/Microanalysis_Test_Methods.pdf



https://www.nationalwatersafety.org.uk/media/1005/uk-drowning-prevention-strategy.pdf
https://figshare.le.ac.uk/articles/thesis/Forensic_taphonomy_identification_of_biochemicals_expelled_from_single_organ_and_whole_mammal_decomposition/21065593
https://figshare.le.ac.uk/articles/thesis/Forensic_taphonomy_identification_of_biochemicals_expelled_from_single_organ_and_whole_mammal_decomposition/21065593












https://oxfordre.com/politics/view/10.1093/acrefore/9780190228637.001.0001/acrefore-9780190228637-e-1206









http://www.bridgerail.net/golden-gate-bridge-suicides/demographics



https://www.fortbendisd.com/






https://doi.org/10.1073/pnas.1000162107
https://doi.org/10.1016/j.fsigen.2023.102883
https://doi.org/10.1016/j.cub.2022.09.052









https://www.cdc.gov/phlp/publications/coroner/death.html
https://bjs.ojp.gov/content/pub/pdf/meco18.pdf






https://doi.org/10.1177/02537176241310798
https://doi.org/10.1007/s11920-013-0430-z
https://doi.org/10.1111/j.1556-4029.2005.00031.x
























https://www.denverda.org/wp-content/uploads/news-release/2021/011921-Benjamine-Satterthwaite-Arrest-Warrant-21CR00175-REDACTED.pdf
https://www.denverda.org/wp-content/uploads/news-release/2021/011921-Benjamine-Satterthwaite-Arrest-Warrant-21CR00175-REDACTED.pdf
https://www.9news.com/article/news/investigations/remains-suitcases-suspect-satterthwaite-court/73-ae418917-e804-4fa9-ae9a-df5096a2676c
https://www.9news.com/article/news/crime/benjamin-satterthwaite-murder-plea-joshua-lockard/73-00d88162-c5c5-44c3-8470-cd79040224e3















https://ec.europa.eu/eurostat/statistics-explained












http://www.simplypsychology.org/cognitive-bias.html
http://www.simplypsychology.org/cognitive-bias.html
http://www.medenshealth.com/blog/expectation-bias
http://www.psychologytoday.com/us/basics/dunning-kruger-effect












http://www.ncbi.gov/



























https://techpolicy.press/
https://arxiv.org/abs/1907.00962
https://doi.org/10.1016/j.fsidi.2021.301118
https://innocenceproject.org/












https://www.faa.gov/data_research/aviation/aerospace_forecasts/unmanned_aircraft_systems.pdf
http://cjtec.org/
https://nij.ojp.gov/topics/articles/evaluating-aerial-systems-crime-scene-reconstruction
https://doi.org/10.4103/ijcm.IJCM_402_19






https://www.policechiefmagazine.org/uas-crash-scene-videography/






https://www.cnn.com/2018/06/09/health/suicide-contagion-explainer
https://www.ncbi.nlm.nih.gov/books/NBK207262/





















mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
mailto:petraconick@gmail.com
https://washingtonsqpark.org/history/












https://www.nist.gov/organization-scientific-area-committees-forensic-science
https://doi.org/ARTN%2011071410.1016/j.forsciint.2021.110714









http://www.biometricupdate.com/202410/uk-forensics-database-now-counts-28-3-million-fingerprints
http://www.dhs.gov/biometrics
http://www.theiai.org/


















https://www.proquest.com/dissertations-theses/qualitative-study-crime-scene-investigators/docview/3121263308/se-2






https://www.ojp.gov/ncjrs/virtual-library/abstracts/recovery-and-interpretation-burned-human-remains
https://doi.org/10.3390/biology11111569
https://doi.org/10.1111/1556-4029.15576
https://doi.org/10.1111/1556-4029.15577
https://www.aafs.org/sites/default/files/media/documents/2025Proceedings_Final.pdf
https://www.conaxtechnologies.com/wp-content/themes/conax/pdf/6051.pdf
https://www.conaxtechnologies.com/wp-content/themes/conax/pdf/6051.pdf
https://itis.swiss/virtual-population/tissue-properties/overview/









https://www.nhtsa.gov/sites/nhtsa.gov/files/2023-04/Overview-Traffic-Crashes-2022-Preliminary-ExecSum-041323-v2-tag.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/2023-04/Overview-Traffic-Crashes-2022-Preliminary-ExecSum-041323-v2-tag.pdf
https://www.asteetrace.org/static/images/pdf/04%20Light%20Micro%20in%20Forensic%20Exam%20of%20Tape%20Components.pdf
https://doi.org/10.3390/polym14051005



https://doi-org.unh-proxy01.newhaven.edu/10.1111/1556-4029.12572
https://doi.org/10.1520/jfs13170j
https://doi.org/10.1016/j.dib.2018.11.075






https://dr.lib.iastate.edu/server/api/core/bitstreams/e079b271-e1f6-414a-bc7e-c5704bfad29f/content
https://dr.lib.iastate.edu/server/api/core/bitstreams/e079b271-e1f6-414a-bc7e-c5704bfad29f/content



https://doi.org/10.1016/j.scijus.2020.08.002



https://doi.org/10.1007/s12024-014-9610-3
https://doi.org/10.1016/j.trac.2017.04.009
https://doi.org/10.1371/journal.pone.0113681
https://doi.org/10.1016/j.forsciint.2021.110781


















http://www.ijarbas.com/wp-content/uploads/2022/05/4.5-2022-1-Traditional-and-Modern-Methods-for-Art-Authentication.pdf
http://www.ijarbas.com/wp-content/uploads/2022/05/4.5-2022-1-Traditional-and-Modern-Methods-for-Art-Authentication.pdf
https://doi.org/10.5281/zenodo.6541267
http://www.newyorker.com/magazine/2010/07/12/the-mark-of-a-masterpiece
http://www.arthistorynews.com/articles/3708_Mr_Fingerprint_loses_defamation_case
http://www.pablo-ruiz-picasso.net/
http://www.pablo-ruiz-picasso.net/collage.php
http://www.metmuseum.org/perspectives/feminine-masculine-cubist-collage
https://www.jstor.org/stable/776984
https://doi.org/10.2307/776984
https://doi.org/10.3390/ijms232415541



http://www.nij.gov/
https://www.nij.gov/topics/forensics






https://www.justice.gov/archives/ncfs/page/file/905541/download
https://nvlpubs.nist.gov/nistpubs/ir/2020/NIST.IR.8225.pdf
https://www.nist.gov/spo/forensic-science-program/digital-investigation-techniques-nist-scientific-foundation-review
https://www.nist.gov/spo/forensic-science-program/bitemark-analysis-nist-scientific-foundation-review
https://www.nist.gov/spo/forensic-science-program/dna-mixture-interpretation-nist-scientific-foundation-review
https://www.nist.gov/spo/forensic-science-program/firearm-examination-nist-scientific-foundation-review
https://www.nist.gov/spo/forensic-science-program/footwear-impression-evidence-nist-scientific-foundation-review
https://www.nist.gov/spo/forensic-science-program/communicating-forensic-findings-nist-scientific-foundation-review






https://primerpy.medium.com/exploring-the-history-and-impact-of-data-visualization-from-early-innovations-to-todays-key-9bee6604f11c
https://www.artofvisualization.com/blog/history-and-evolution-of-data-visualization



https://assets.publishing.service.gov.uk/media/65d35b9e0f4eb10064a9810d/Fingermark_Visualisation_Manual_2nd_Edition_2022.pdf
https://doi.org/10.1080/13645579.2012.742280
https://doi.org/10.3390/su16229971
https://www.researchgate.net/publication/287326324_Guidelines_for_the_assessment_of_fingermark_detection_techniques_International_Fingerprint_Research_Group_IFRG
https://www.researchgate.net/publication/287326324_Guidelines_for_the_assessment_of_fingermark_detection_techniques_International_Fingerprint_Research_Group_IFRG
https://doi.org/10.1016/j.scijus.2011.10.006






https://doi.org/10.1080/00450618.2020.1819414
https://bjs.ojp.gov/document/pffclqap14.pdf


















https://doi.org/10.1016/j.jobb.2019.01.001



























https://doi.org/10.15620/cdc/166707
https://name.memberclicks.net/assets/docs/2024%20NAME%20Forensic%20Autopsy%20Standards%209-22-2024.pdf






https://www.congress.gov/bill/115th-congress/house-bill/510/text
https://cbi.colorado.gov/news-article/cbi-and-colorado-department-of-public-safety-announce-independent-assessment-of
https://cbi.colorado.gov/news-article/cbi-and-colorado-department-of-public-safety-announce-independent-assessment-of



https://le.fbi.gov/file-repository/forensic-rapid-dna-considerations-for-law-enforcement-2025.pdf/view



https://www.toxicology.abbott/us/en/products/quantisal-oral-fluid-collection-device.html












https://www.sciencedirect.com/science/article/pii/S2589871X24000196?via%3Dihub



https://www.aafs.org/research/how-innocent-persons-dna-turned-murder-scene-case-study-lukis-anderson
https://www.aafs.org/research/how-innocent-persons-dna-turned-murder-scene-case-study-lukis-anderson












https://www.thesun.co.uk/motors/32573040/new-ai-cameras-revealed-locations-dink-driving/
https://policeandsecuritynews.com/2024/11/26/managing-the-risks-of-public-safety-artificial-intelligence/
https://doi.org/10.1007/s11292-024-09644-7
https://le.utah.gov/~2025/bills/static/SB0180.html
https://www.txnd.uscourts.gov/judge/judge-brantley-starr












https://doi.org/10.17226/12589
http://www.nap.edu/catalog/12589.html



https://www.ojp.gov/pdffiles1/nij/grants/228091.pdf
https://www.nytimes.com/2019/11/03/business/drunk-driving-breathalyzer.html



https://aftl.lab.uic.edu/
https://www.dupagecounty.gov/state_s_attorney/statement_from_statees%20attorney_berlin_dismissal_of_1402.php



https://abc7chicago.com/post/university-illinois-chicago-releases-report-faulty-analytical-forensic-testing-laboratory-blood-tests-marijuana-dui-cases/16941855/
https://abc7chicago.com/post/university-illinois-chicago-releases-report-faulty-analytical-forensic-testing-laboratory-blood-tests-marijuana-dui-cases/16941855/


















http://www.txcourts.gov/media/1441492/audit-final-report-apd-forensicservices-divsion-dna-section-20160711.pdf


















https://doi.org/10.1007/s00414-024-03322-z





















https://www.iso.org/obp/ui#iso:std:iso:5365:ed-1:v1:en:sec:A



























https://doi.org/10.1080/1068316x.2021.2018444
https://doi.org/10.1080/13218719.2014.941092
https://doi.org/10.3389/fpsyt.2022.931268
https://doi.org/10.1371/journal.pone.0242808



https://doi.org/10.1016/j.heliyon.2023.e23177















https://anatomage.com/table/












https://doi.org/10.6028/NIST.IR.8352









https://doi.org/10.1109/TIFS.2018.2806939
https://doi.org/10.1016/j.asoc.2020.106793






























https://www.ncbi.nlm.nih.gov/books/NBK559026/
https://doi.org/10.5535/arm.2017.41.1.148
https://doi.org/10.1016/j.amsu.2022.103736
https://doi.org/10.1259/bjrcr.20210005






https://doi.org/10.1016/j.jflm.2017.09.008
https://doi.org/10.1007/s12024-014-9622-1
https://doi.org/10.1016/j.cll.2006.01.001
https://doi.org/10.1016/j.jflm.2019.02.002















https://doi.org/10.1016/j.cca.2024.117800
https://doi.org/10.1007/s11306-020-01743-6



https://www.who.int/violence_injury_prevention/global_report_drowning/en/



https://doi.org/10.1007/s12024-010-9209-2
https://doi.org/10.1007/s00414-021-02628-6









https://doi.org/10.1371/journal.pone.0274401









https://doi.org/10.1186/s41935-024-00389-y
https://doi.org/10.1016/j.fsigen.2021.102529
https://doi.org/10.1007/s00414-013-0848-1
https://www.promega.com/products/forensic-dna-analysis-ce/dna-isolation/lysis-buffer/
https://www.promega.com/resources/protocols/technical-bulletins/101/dna-iq-system-database-protocol/
https://www.promega.com/resources/protocols/technical-bulletins/101/dna-iq-system-database-protocol/












https://doi.org/10.1007/s12024-010-9209-2
https://doi.org/10.1016/S0379-0738(01)00410-8
https://doi.org/10.1007/s12024-010-9209-2
https://doi.org/10.1603/0022-2585-38.3.347
https://doi.org/10.1016/j.jspr.2023.102168



https://doi-org.ezproxy1.lib.asu.edu/10.1111/1556-4029.70092















https://doi.org/10.1016/j.jacc.2015.03.518
https://doi.org/10.1161/CIR.0000000000000296
https://doi.org/10.1093/eurheartj/ehad193






https://www.ncbi.nlm.nih.gov/books/NBK459287/


















https://worldpopulationreview.com/state-rankings/transgender-population-by-state
https://worldpopulationreview.com/state-rankings/transgender-population-by-state
https://www.usbirthcertificates.com/articles/gender-neutral-birth-certificates-states
https://www.thetaskforce.org/resources/injustice-every-turn-report-national-transgender-discrimination-survey/
https://namus.nij.ojp.gov/









https://doi.org/10.1016/j.fsigen.2024.103209
https://doi.org/10.1111/j.1556-4029.2011.02012.x
https://doi.org/10.1016/j.fsir.2020.100099
https://doi.org/10.1111/1556-4029.12878
https://doi.org/10.1016/j.fsigen.2022.102818
https://doi.org/10.1016/j.forsciint.2025.112382









https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20240503-2
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20240503-2
http://www.who.int/ageing/publications/toronto_declaration/en/









https://wonder.cdc.gov/
https://www.ihs.gov/sites/dps/themes/responsive2017/display_objects/documents/Indian_Health_Focus_%20Injuries_2017_Edition_508.pdf



https://doi.org/10.51501/jotnafe.v26i2.716
https://doi.org/10.1016/j.scijus.2016.11.004
https://doi.org/10.1520/JFS13160J
https://doi.org/10.2139/ssrn.4884661



https://doi.org/10.1007/s12024-010-9177-6






https://doi.org/10.1016/j.freeradbiomed.2016.12.049









https://www.merriam-webster.com/dictionary/necrophilia.%20Accessed%2022%20Jul.2025


















https://www.istat.it/en/press-release/perpetrators-and-victims-of-homicide-years-2018-19/



https://www.cdc.gov/nchs/nvss/leading-causes-of-death.html
https://www.cdc.gov/asthma/asthma_stats/asthma-deaths_2001-2021.html
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40





















https://www.cdc.gov/diabetes/php/data-research/index.html#:~:text=Among%20the%20U.S.%20population%20overall,Table%201a%3B%20Table%201b
https://www.cdc.gov/diabetes/php/data-research/index.html#:~:text=Among%20the%20U.S.%20population%20overall,Table%201a%3B%20Table%201b
https://www.ncbi.nlm.nih.gov/books/NBK538230/



https://doi.org/10.1002/cbm.2322
https://doi.org/10.1007/s10610-023-09550-0
https://doi.org/10.1007/s11920-019-0995-2
https://doi.org/10.1007/s00127-016-1209-4









https://da.lacounty.gov/sites/default/files/pdf/LADA-Santa-Anita-Task-Force-Report.pdf
http://www.chrb.ca.gov/SA_fatalities_reports.html
https://www.thoroughbreddailynews.com/wp-content/uploads/2022/02/Final-Medina-Spirit-Postmortem-Examination-Review-1.pdf
https://bphisaweb.wpengine.com/wp-content/uploads/2023/09/Spring-2023-Churchill-Downs-Equine-Fatalities-HISA-Findings.pdf
https://bphisaweb.wpengine.com/wp-content/uploads/2024/02/HISA-Saratoga-Report-02.26.24.pdf
https://www.chrb.ca.gov/DocumentRequestor2.aspx?Category=REPORTS&SubCategory=POSTMORTEM2&DocumentID=00050985
https://aaep.org/wp-content/uploads/2024/02/Proceedings-67th-Annual-Convention-2021.pdf



https://www.ndacan.acf.hhs.gov/
https://www.who.int/news-room/fact-sheets/detail/abuse-of-older-people






https://stacks.cdc.gov/view/cdc/130390









https://www.wjgnet.com/2220-315x/full/v14/i4/95147.htm



https://www.nist.gov/adlp/spo/organization-scientific-area-committees-forensic-science
https://www.aafs.org/academy-standards-board






https://www.cdc.gov/firearm-violence/data-research/facts-stats/index.html
https://www.cdc.gov/firearm-violence/data-research/facts-stats/index.html





















https://vtechworks.lib.vt.edu/items/5f8636da-a2e7-40d1-b7fe-1dc5ac7dc9da
https://doi.org/10.1007/s00114-020-01707-9



https://doi.org/10.1371/journal.pbio.1002533
https://doi.org/10.1111/1556-4029.14280
https://doi.org/10.1016/j.jflm.2021.102223






https://doi.org/10.3325/cmj.2024.65.249
https://doi.org/10.3390/genes16010023
https://doi.org/10.1080/07366205.2025.2454770



https://doi.org/10.1016/B978-0-12-405889-7.00011-3
https://doi.org/10.1016/B978-0-12-405889-7.00011-3












http://www.hcup-us.ahrq.gov/reports/statbriefs/sb286-ED-Frequent-Conditions-2018.jsp






https://doi.org/10.1159/000445318



https://doi.org/10.1177/1093526619825895
https://doi.org/10.1097/MD.0000000000034261



https://www.ncbi.nlm.nih.gov/books/NBK558991/
























https://pubmed.ncbi.nlm.nih.gov/28153539/
https://doi.org/10.2165/00139709-200423010-00000
https://doi.org/10.1093/jat/bkae046






















































https://mifrp.org/about/fatal-drowning-case-registry/
https://mifrp.org/about/fatal-drowning-case-registry/
https://www.greatlakeswatersafety.org/



https://www.cpsc.gov/content/2023-Fireworks-Annual-Report
https://www.merriam-webster.com/dictionary/firework
https://www.merriam-webster.com/dictionary/firework
https://dictionary.cambridge.org/us/dictionary/english/firework



https://www.cnn.com/2018/09/12/health/meat-skewer-yellowjackets-fall-survival
https://www.cnn.com/2018/09/12/health/meat-skewer-yellowjackets-fall-survival
https://www.expressandstar.com/news/2009/03/26/mystery-over-skewer-death
https://www.expressandstar.com/news/2009/03/26/mystery-over-skewer-death












https://doi.org/10.1007/s12024-023-00715-1
https://doi.org/10.1007/s00414-020-02457-z















https://doi.org/10.1007/978-1-59745-138-3



https://doi.org/10.1080/20961790.2016.1229378



https://www.fdle.state.fl.us/CJAB/UCR/Annual-Reports/UCR-Domestic-Violence
https://eige.europa.eu/gender-based-violence/countries/italy
https://eige.europa.eu/gender-based-violence/countries/italy
https://esploradati.istat.it/databrowser/#/en/dw/categories






https://doi.org/10.54394/HQBQ8592












https://doi.org/10.1007/s00414-017-1756-6
https://doi.org/10.1016/j.jflm.2018.02.017



https://doi.org/10.1111/1556-4029.15007
https://doi.org/10.1007/s00414-019-02194-y
https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/articles/homicideinenglandandwales/yearendingmarch2024



https://doi.org/10.1007/s00247-020-04945-1
https://doi.org/10.2214/ajr.184.4.01841282
https://doi.org/10.1016/j.forsciint.2019.01.027
https://doi.org/10.1016/j.scijus.2024.04.001
https://doi.org/10.1111/1556-4029.15007
https://doi.org/10.1007/s00414-019-02194-y



https://doi.org/10.1016/j.scijus.2024.04.001



























https://app.box.com/s/s1d2fe0oh9b8y5m9ut1djj9g76mclb44
https://app.box.com/s/a3bqvlht5wdkk3vvz5iugkpych0yufw8
https://app.box.com/s/2p87l72j9utmx65c3ti8gbazxp7qczpp












https://doi.org/10.1080/20961790.2019.1631957



https://www.ncbi.nlm.nih.gov/books/NBK441963/
https://www.sciencedirect.com/science/article/abs/pii/S2445424924000025






https://doi.org/10.1111/1556-4029.15596
https://doi.org/10.1542/peds.2022-059016
https://doi.org/10.1093/jat/bkae042



https://www.acf.hhs.gov/cb/data-research/child-maltreatment
https://ojjdp.ojp.gov/library/publications/investigating-child-fatalities






https://doi.org/10.1111/1556-4029.12818






https://www.nwac.ca/wp-content/uploads/2020/06/REPORT-CARD.pdf
https://www.cbc.ca/news/politics/stefanovi%20ch-nwac-mmiwg-inquiry-one-year-anniversary-1.5596172
https://www.cbc.ca/news/politics/stefanovi%20ch-nwac-mmiwg-inquiry-one-year-anniversary-1.5596172
https://www.cbc.ca/radio/asithappens/as-it-happens-thursday-edition-1.5376805/as-u-s-launches-its-own-mmiwg-task-force-some-indigenous-advocates-are-wary-1.5376812
https://www.cbc.ca/radio/asithappens/as-it-happens-thursday-edition-1.5376805/as-u-s-launches-its-own-mmiwg-task-force-some-indigenous-advocates-are-wary-1.5376812
https://www.mmiwg-ffada.ca/wp-content/uploads/2019/06/Executive_Summary.pdf
https://doi.org/10.1080/10439463.2025.2519273
https://doi.org/https:/doi.org/10.24135/dcj.v6i2.64
https://doi.org/doi:10.1017/S1816383118000449





















https://doi.org/10.3389/fpsyt.2023.1098452
https://doi.org/10.31887/DCNS.2013.15.2/sjohnson
https://doi.org/10.1037/pro0000071
https://doi.org/
https://doi.org/10.1007/s11920-024-01541-0






https://doi.org/10.1037/tps0000244
https://doi.org/10.1037/law0000032
https://doi.org/10.1007/s12207-023-09489-x
https://repository.uclawsf.edu/hastings_law_journal/vol67/iss4/3









https://doi.org/10.1108/LHS-01-2021-0001
https://doi.org/10.1108/MHSI-06-2021-0029
https://doi.org/10.1108/MHSI-06-2021-0029
https://doi.org/10.1108/MHSI-05-2021-0023
https://doi.org/10.1093/police/paab047
https://doi.org/10.1186/s40359-020-0387-8
https://doi.org/10.1002/jts.20250
https://doi.org/10.1016/j.jaac.2016.07.625
https://doi.org/10.1080/18335330.2013.821737
https://doi.org/10.1037/trm0000103
https://doi.org/10.1108/PIJPSM-06-2021-0085



https://doi.org/10.1037/h0099852
https://doi.org/10.1037/tra0000290












https://doi.org/10.1176/appi.books.9780890425787



https://doi.org/10.1007/s44230-025-00090-wv
https://doi.org/10.3390/healthcare12010015
https://www.courtlistener.com/docket/69300919/garcia-v-character-technologies-inc/
https://doi.org/10.3390/s19204485
https://doi.org/10.1108/17549450200900015



https://doi.org/10.1080/09540120412331292444



https://doi.org/10.3389/fpubh.2022.955008
https://doi.org/10.1136/ip.2008.021162
https://doi.org/10.1136/ip.2008.021162
https://doi.org/10.7326/M19-1324
https://doi.org/10.1097/XCS.0000000000000431



https://www.planalto.gov.br/ccivil_03/decreto-lei/del2848compilado.htm
https://g1.globo.com/sp/noticia/stalker-ana-hickmann.ghtml












https://www.fbi.gov/file-repository/cjis/2024-ncic-missing-and-unidentified-person-statistics.pdf/view
https://www.fbi.gov/file-repository/cjis/2024-ncic-missing-and-unidentified-person-statistics.pdf/view












https://doi.org/10.1007/s12207-010-9087-7
https://doi.org/10.1002/bsl.2370020104
https://doi.org/10.1007/978-94-007-7899-3






http://dx.doi.org/10.1016/j.vibspec.2005.11.002
https://doi.org/10.1520/JFS15251J
https://doi.org/10.1016/j.forsciint.2011.12.008
https://doi.org/10.1016/j.forsciint.2013.04.016
https://doi.org/10.24966/FLIS-733X/100082
https://doi.org/10.1016/j.microc.2021.106722
https://doi.org/10.1016/j.eswa.2022.117683
https://doi.org/10.1007/978-3-030-34869-4_65
https://doi.org/10.2991/assehr.k.181017.001









https://www.planalto.gov.br/ccivil_03/mpv/antigas_2001/2200-2.htm
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/l12682.htm
https://jus.com.br/artigos/2632



https://doi.org/10.1044/2018_%20AJSLP-18-0025
https://doi.org/10.1016/j.fsisyn.2025.100582












https://documentsecurityalliance.org/?file=DSA_SecuringDriversLicenses_2021_ART.pdf






























https://www.psi-inc.org/incident-trends%201















https://fiji.sc/
http://www.photoscape.org/
https://doi.org/10.2991/icicci-15.2015.24



https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document_file/technical/technical_reports/11121/jpo217002.pdf
https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document_file/brochures/24045/c146-e388.pdf






https://pmc.ncbi.nlm.nih.gov/articles/PMC6136463/



https://doi.org/10.3390/molecules29174076
https://doi.org/10.1016/j.scp.2023.101286
https://doi.org/10.1007/s00604-023-05998-3
https://doi.org/10.1016/j.jchromb.2024.124320



https://www.regulations.gov/



https://www.addictioncenter.com/drugs/drug-classifications/central-nervous-system-depressants/
https://www.addictioncenter.com/drugs/drug-classifications/central-nervous-system-depressants/
https://doi.org/10.1016/j.drugalcdep.2019.02.033
https://nida.nih.gov/publications/drugfacts/prescription-opioids
https://nida.nih.gov/research-topics/opioids/benzodiazepines-opioids
https://nida.nih.gov/research-topics/opioids/benzodiazepines-opioids
https://www.cfsre.org/nps-discovery/trend-reports/nps-benzodiazepines
https://www.cfsre.org/nps-discovery/trend-reports/nps-benzodiazepines
https://doi.org/10.1016/j.forsciint.2021.110901



https://www.sciencedirect.com/science/article/pii/S0379073806001113
https://www.sciencedirect.com/science/article/pii/S037907380700792X
https://www.mdpi.com/2227-9040/12/7/133



https://project.tampabay.com/investigations/deadly-dose/kratom-overdose-deaths-florida-mitragynine-testing/
https://doi.org/10.1155/2015/968786
https://doi.org/10.1007/s00414-015-1279-y



https://doi.org/10.15585/mmwr.mm7328a3






https://www.cfsre.org/images/trendreports/2024-Q1-NPS-Stimulants-and-Hallucinogens-Trend-Report.pdf



https://doi.org/10.1056/NEJMRA1507771/SUPPL_FILE/NEJMRA1507771_DISCLOSURES.PDF
https://doi.org/10.1001/JAMANETWORKOPEN.2020.2361
https://www.cdc.gov/stop-overdose/caring/polysubstance-use.html?CDC_AAref_Val=https://www.cdc.gov/stopoverdose/polysubstance-use/
https://www.cdc.gov/stop-overdose/caring/polysubstance-use.html?CDC_AAref_Val=https://www.cdc.gov/stopoverdose/polysubstance-use/
https://doi.org/10.1201/B19459/
https://doi.org/10.1016/S0025-6196(11)60750-7
https://doi.org/10.1124/JPET.123.001651
https://doi.org/10.1111/J.1600-0773.1997.TB00392.X
https://doi.org/10.3389/FPSYT.2018.00756/BIBTEX
https://doi.org/10.1007/S00228-013-1533-5/
https://doi.org/10.1038/npp.2015.201



https://doi.org/10.1016/0014-2999(83)90340-0
https://doi.org/10.1016/J.FORSCIINT.2004.12.003
https://doi.org/10.1002/BMC.4527
https://doi.org/10.1016/0021-9673(95)01090-4















https://www.fda.gov/news-events/press-announcements/fda-approves-novel-non-opioid-treatment-moderate-severe-acute-pain
https://doi.org/10.1093/jat/bkaf032



https://doi.org/10.1007/s00204-022-03276-4
https://www.federalregister.gov/documents/2024/04/11/2024-07694/schedules-of-controlled-substances-placement-of-butonitazene-flunitazene-and-metodesnitazene
https://www.federalregister.gov/documents/2024/04/11/2024-07694/schedules-of-controlled-substances-placement-of-butonitazene-flunitazene-and-metodesnitazene







































http://www.cfsre.org/nps-discovery/scope-recommendations



https://www.cfsre.org/images/trendreports/2025-Q2-NPS-Opioids-Trend-Report.pdf



https://doi.org/10.1016/j.drugalcdep.2020.107889
https://doi.org/10.1016/j.forsciint.2011.10.024



























https://doi.org/10.1080/00085030.2009.10757612



https://doi.org/10.1093/jat/bkad051
https://doi.org/10.1093/jat/bkab064






https://www.cfsre.org/images/content/reports/public_alerts/pFF_Public_Health_Alert_Final



https://doi.org/10.1002/dta.3852












https://doi.org/10.1111/1556-4029.15329
https://kingcounty.gov/en/dept/dph/health-safety/medical-examiner/reports-dashboards/overdose-deaths-dashboard
https://kingcounty.gov/en/dept/dph/health-safety/medical-examiner/reports-dashboards/overdose-deaths-dashboard





















https://www.aafs.org/sites/default/files/media/documents/2019
https://www.nmslabs.com/resources/educational-resources/webinar/practical-approaches-screening-cannabinoids-postmortem-casework
http://www.ncbi.nlm.nih.gov/books/NBK430823/












https://doi.org/10.1373/jalm.2017.024117



https://doi.org/10.1093/jat/bkaa110
https://doi.org/10.1111/1556-4029.15051
https://doi.org/10.1093/jat/bkz115
















AMERICAN ACADEMY OF
FORENSIC SCIENCES
Est. 1948

L66  The Prevalence of Other Additive Novel Psychoactive Substances and Polydrug Positivity in Clinical Urine
Specimens

Toxicology—2026

Jillian Neifeld, MS*, Quest Diagnostics, Chantilly, VA; Theresa M. Meli, MS, Quest Diagnostics, Chantilly, VA; Sarah H. Bartock, PhD, Quest
Diagnostics, Chantilly, VA; Alicia Bland, MS, Quest Diagnostics, Chantilly, VA; Michael Smith, PhD, Quest Diagnostics, Chantilly, VA

Learning Objectives: Attendees will learn about the Novel Psychoactive Substances (NPS) class of other additives, which includes compounds like xylazine and
medetomidine. They will also learn about polydrug positivity of these analytes with other NPS.

Impact Statement: This presentation will impact the forensic science community by showing the presence of NPS in clinical urine specimens, with a focus on
commonly seen NPS additives. These substances are frequently seen in combination with other NPS and can enhance drug effects.

Abstract Text: Novel psychoactive substances (NPS) are compounds designed to mimic popular drugs of abuse like cocaine and marijuana. These compounds were
designed as alternative, “legal” ways to take drugs. These compounds are frequently changing, which makes developing analytical NPS methods even more
challenging. This also poses challenges for regulatory agencies that are trying to schedule these compounds and makes finding appropriate treatment options more
difficult.!#

Compounds that do not fit into class-specific NPS categories are called other additive NPS or oddball NPS. For example, xylazine and medetomidine are veterinary
tranquilizers that are now being found in patient specimens. They are frequently mixed with fentanyl, as well as other NPS, to enhance the effects a user may feel.>¢
Tianeptine, which has opioid-like effects, is commonly referred to as “gas station heroin” and has not been made illegal in all states.” Phenibut can induce euphoria,
calmness, and reduce anxiety.’

To determine positivity of these other additive NPS, a retrospective analysis of urine specimens analyzed with the NPS method at Quest Diagnostics from January
to June 2025 was performed. These specimens are antemortem clinical specimens from doctor’s offices, pain clinics, rehabilitation centers, and hospitals. This
validated NPS method tests for 88 NPS in 6 categories (other additives, designer fentanyl analogs, designer benzodiazepines, designer opioids, designer stimulants,
and synthetic cannabinoids). Metabolites were detected whenever possible. Cutoft concentrations for NPS ranged from 1.0 ng/mL to 20 ng/mL.

During the study period, 6,024 specimens were positive for at least 1 NPS. In total, 2,709 (45.0% of positive specimens) were positive for an analyte in the other
additives class: 2,479 (41.1% of positive specimens) were positive for xylazine, 309 (5.1%) were positive for medetomidine, 120 (2.0%) were positive for phenibut,
and 100 (1.7%) were positive for tianeptine and/or its metabolite. Other additives were seen without other NPS in 1,204 specimens (19.9% of positive specimens)
and were mixed with other NPS in 1,514 specimens (25.1% of positive specimens). Of the specimens in which other NPS classes were also positive, the designer
fentanyl analogs class were positive in 1,092 (18.1% of total positive) specimens, designer benzodiazepines were positive in 334 (5.5%) specimens, designer opioids
were positive in 126 (2.1%) specimens, designer stimulants were positive in 45 (0.7%) specimens, and synthetic cannabinoids were positive in 33 (0.5%) specimens.

This retrospective analysis of urine specimens analyzed for NPS shows that almost half of all positive specimens contained an analyte from the other additive class,
indicating that analyzing for this class is important when determining which drugs an individual may have taken. However, in a majority of specimens positive for
other additives, an additional NPS class was also positive, showing the importance of testing for as many NPS as possible.

References:

UNODC Early Warning Advisory on New Psychoactive Substances. UNODC. 2023.

Shafi A, Berry AJ, Sumnall H, Wood DM, Tracy DK. New psychoactive substances: a review and updates. 2020. Ther Adv Psychopharmacol. 10: 1-21.

Luethi D, Liechti ME. Designer drugs: mechanism of action and adverse effects. 2020. Arch Toxicol. 94:1085-1133.

Hvozdovich JA, Chronister CW, Logan BK, Goldberger BA. Synthetic cannabinoid deaths in state of Florida prisoners. 2020. J Anal Toxicol. 44:

298-300.

Xylazine. National Institute of Drug Abuse. 2024. https://nida.nih.gov/research-topics/xylazine.

% De Andrade Horn P, Berida TI, Parr LC, Bouchard JL, Jayakodiarachchi N, Schultz DC, Lindsley CW, Crowley ML. Classics in chemical
neuroscience: medetomidine. 2024. ACS Chem Neurosci. 15: 3874-3883.

7. Edinoff AN, Sall S, Beckman SP, Koepnick AD, Gold LC, Jackson ED, Wenger DM, Cornett EM, Murnane KS, Kaye AM, Kaye AD. Tianeptine, an
antidepressant with opioid agonist effects: pharmacology and abuse potential, a narrative review. 2023. Pain Ther. 12: 1121-1134.

8 McCabe DJ, Bangh SA, Arens AM, Cole JB. Phenibut exposures and clinical effects reported to a regional poison center. 2019. Amer J Emerg Med.11:

2066-2071.

Eali i S

©

Novel Psychoactive Substances; Xylazine; Fentanyl

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 1034 -


https://nida.nih.gov/research-topics/xylazine

AMERICAN ACADEMY OF
FORENSIC SCIENCES

e Toxicology—2026

L67  The Emergence of Synthetic Cannabinoids in Maryland Correctional Facilities: 2023-2025

Stephanie A. Dean, MD*, Maryland Office of the Chief Medical Examiner, Baltimore, MD; Jack M. Titus, MD, Maryland Office of the Chief Medical
Examiner, Baltimore, MD; Rebecca Phipps, PhD, Maryland Office of the Chief Medical Examiner, Baltimore, MD

Learning Objectives: After attending this presentation, attendees will learn about the scene and investigative findings, autopsy findings, and toxicology findings
pertaining to synthetic cannabinoids in Maryland correctional facilities.

Impact Statement: This presentation will impact the forensic science community by increasing awareness of these drugs and the methods by which they are used
and detected, which is quickly becoming a public health issue in the incarcerated population. The use of these substances in correctional facilities strain already
limited resources and contribute to a volatile environment of a vulnerable population.

Abstract Text: Synthetic cannabinoids, which first emerged as a drug of abuse in the general population in the early 2000s, have recently been seen with increased
frequency in the incarcerated population. A wide structural diversity coupled with high potency and ease of distribution, have made this class of drugs a convenient
substance of use in correctional facilities across the United States. These substances are typically prepared as a powder that is then subsequently dissolved in a solvent
and sprayed or soaked onto plant material or paper, often falling within traditional surveillance gaps. Physiologic effects are unpredictable, variable, and range from
behavioral changes to cardiac arthythmias, seizure, and death.

The Maryland Office of the Chief Medical Examiner (OCME) is a statewide agency responsible for investigating deaths that occur in Maryland’s 24 state and
additional local (county) correctional facilities. Beginning in 2024, a sharp re-emergence of synthetic cannabinoid deaths were observed in our population, almost
exclusively occurring in inmates. Additionally, three inmate-inmate homicides were observed over the same period of time in which the decedent was reported to be
exhibiting features consistent with synthetic cannabinoid intoxication, precipitating an altercation, and tested positive for synthetic cannabinoids. In all of the reported
cases, in-house routine toxicology testing was performed for a wide range of therapeutic and abused drugs. No significant findings were detected from in-house
toxicology testing. Due to investigative findings strongly suggesting an overdose death or drug use, expanded toxicology was requested via the Drug Enforcement
Administration (DEA) toxicology testing program through the University of California San Francisco (UCSF) Clinical Toxicology and Environmental
Biomonitoring Lab. Between 2023-2025 (to date; data will be extended to end of year), there were 57 total inmates, with 9 testing positive for synthetic cannabinoids.
There was one additional potential case that could not be confirmed due to an extended hospital stay which precluded relevant postmortem toxicology testing.
MDMB-4en-PINACA was the dominant compound in 2024, while SF-MDMB-PINACA emerged as the dominant compound in 2025. During this period of time,
there were only two cases of inmates in which the drug(s) of abuse contributing to death was not synthetic cannabinoids.

Synthetic cannabinoids in correctional facilities poses a distinct and escalating challenge. Addressing this issue and defining future directions will require a
coordinated, nationwide response, utilizing cross-agency collaboration with sharing of data and case comparisons.?
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L68  Pediatric Postmortem Forensic Toxicology: Children Are Not Small Adults

Nikolas P. Lemos, PhD*, Lemos Toxicology Services LLC, San Francisco, CA; Timothy P. Rohrig, PhD, Pharmacology Toxicology Consultants,
Fernandina Beach, FL,; Kari M. Midthun, PhD, NMS Labs, Horsham, PA; Carl Schmidt, MD, University of Michigan, Lambertville, MI; D.
Kimberley Molina, MD, Bexar County Medical Examiner's Office, San Antonio, TX; Sarah B. Riley, PhD, St. Louis University School of Medicine,
Berkeley, MO

Learning Objectives: After attending this presentation, attendees will gain an appreciation of the specific requirements and challenges facing forensic medicolegal
scientists who investigate toxicology-related aspects of postmortem pediatric cases. The session’s speakers will share their own approach style and roadmaps for
pediatric cases involving forensic toxicology in both a general and case-specific sense.

Impact Statement: This presentation will impact the forensic science community by offering guidelines and tools to medicolegal death investigators who are
investigating toxicology-related deaths in the pediatric population.

Abstract Text: In this 26" annual joint session of the Toxicology and Pathology/Biology sections, a group of postmortem pediatric cases involving toxicological
findings are presented. The moderators will facilitate the presentations by inviting pathologists and/or toxicologists to describe each case's history, scene findings,
anatomic and toxicological findings. Audience members will then have the opportunity to interact with the presenters and other audience members to help bring
each presentation to a conclusion utilizing expertise and commentary from both the presenter(s) and the audience.

This joint session serves as an open forum to help illuminate and clarify how pediatric postmortem forensic toxicology cases are handled in various jurisdictions and
by various professionals working on each case. The joint session’s format typically consists of a set of short case presentations or issue-specific concerns, including
pharmaco/toxicokinetic data and other relevant ancillary information, followed by audience participation to provide interpretive clarity around case-specific impacts
of the toxicological findings.

This session, attended by members from various sections of the Academy, allows the opportunity for different perspectives and points of view regarding case issues
to be heard, discussed, debated and challenges which often leads to integrative consensus, or differing opinions, as to the cause and manner of each child’s death
presented in the session.

Pediatric; Postmortem; Forensic Toxicology
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LW1 Olof: Ancestors Heir or Disney Snowman? Solving Something Cold

Cathryn Fahey, BS, Idaho State Police Forensic Services, Meridian, ID; Daren Boyd, BS*, Idaho State Police Forensic Services, Meridian, ID;
Tamara Mick, BS, Idaho State Police Forensic Services, Meridian, ID; Katherine White, BSc, Idaho State Police Forensic Services, Meridian, ID;
Janey Dunn, MScF'S, Idaho State Police Forensic Services, Meridian, ID, Jerrie Northrup, BS, Idaho State Police Forensic Services, Meridian, ID

Learning Objectives: Attendees will learn how multidisciplinary approaches—including Forensic Investigative Genetic Genealogy (FIGG) and forensic
document analysis —can be integrated to resolve an unidentified human remains cold case. This case study will demonstrate how these methods provide critical
investigative leads and reduce speculation in the development of identity hypotheses.

Impact Statement: This presentation will enhance the forensic science community by demonstrating the value of a multidisciplinary approach that integrates
FIGG, document analysis, and historical research. It underscores how collaboration across specialties—and the inclusion of an in-house genealogist—can
improve case resolution efficiency, reduce reliance on speculative leads, and deliver meaningful outcomes for stakeholders, including law enforcement, families,
and the broader community.

Abstract Text: In 2014, the cranial cap of an unidentified individual was discovered in a remote location of Hoo Doo Mountain in Bonner County, Idaho.
Despite additional search efforts, only a few scattered personal items were recovered nearby, none of which yielded cluse to the decedent’s identity or the
circumstances surrounding his death. With limited physical evidence and no missing persons match, the case quickly grew cold

A multidiscipline collaboration was initiated to advance the investigation. The University of North Texas Center for Human Identification developed a CODIS-
eligible DNA profile but yielded no hits. Othram Inc. subsequently extracted and sequenced DNA from the cranial cap to build a SNP profile suitable for forensic
investigative genetic genealogy (FIGG). Othram’s genealogical research allowed researchers to identify distant familial matches. Reference samples were
collected from potential relatives for kinship comparison using autosomal SNP testing

With support from a SAKI (Sexual Assault Kit Initiative) grant, the Idaho State Police continued the genealogical investigation in-house. Forensic document
examination utilizing a Video Spectral Comparator 900 also revealed obscured identifying information on personal effects found near the remains, corroborating
the FIGG findings.

This case study highlights how interagency cooperation, advanced DNA technologies, and FIGG can overcome challenges posed by limited physical evidence
remains, degraded documentation, and incomplete historical records. When combined with interviews of distant relatives and an unexpected collaboration with
a professional genealogist in Sweden, these efforts ultimately led to the identification of the decedent. This integrated approach between forensic analyses,
FIGG, and law enforcement investigation provided insight into the individual’s identity and life history and brought a long-awaited resolution to the case.

Cold Case; Unidentified Persons; Genealogy
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LW2 America 250: Forensic Science and the Hessian Soldiers’ Remains “Intrenched” in a Mass Grave at Red Bank
Battlefield, Gloucester County, New Jersey

Thomas A. Crist, PhD*, Utica University, Utica, NY; Anna W. Delaney, DCrim, New Jersey State Police, Hamilton, NJ; Stuart Alexander, DMD,
NJ State Police, Cranbury, NJ

Learning Objectives: By attending this presentation, attendees will learn about the Battle of Red Bank (New Jersey) where in 1777 an outnumbered American
Patriot force defeated a contingent of about 1,200 Hessian infantry and grenadiers fighting for the British. The forensic analysis of the mass grave where the
Hessian soldiers’ dismembered remains were buried will also be discussed, together with a remarkable artifact that depicts the battle-related trauma and
“intrenchment” of the Hessians at Red Bank.

Impact Statement: This presentation will impact the forensic science community by demonstrating the effective use of forensic anthropology, odontology,
geochemistry, and facial approximation to respectfully excavate and analyze commingled skeletal remains from the Revolutionary War.

Abstract Text: As part of America’s 250" anniversary, the unexpected discovery of skeletal remains at what is now Red Bank Battlefield Park in Gloucester
County, NJ, provides a unique opportunity to describe how forensic science has revealed the hidden story of a lesser-known but significant battle during the
American Revolution.! Further, the irregular burial of the remains underscores the necessary task of collecting and disposing dismembered body parts from all
fields of battle, a practice that was both common but little discussed during the Revolutionary War.

“We buried 75 hesians in one Grave in the intrenchment.” Sergeant John Smith of the 1% Rhode Island Regiment made this diary entry after the Battle of Red
Bank on October 22, 1777. His detail was tasked with collecting the remains of Hessian soldiers who had died during the battle and burying them in the trench
that surrounded Fort Mercer, a large earthen structure built earlier that year along the Delaware River to defend the city of Philadelphia located six miles
upstream.

During the summer of 2022, archaeologists searching for the remains of the fort unearthed a mass grave of dismembered and commingled skeletal remains?,
the only site of its kind from the American Revolution. Mixed among the body parts were uniform buttons and buckles, musket balls, and a rare King George
III gold guinea minted in 1766. A multidisciplinary team of forensic anthropologists, a forensic odontologist, and geochemists later confirmed that the remains
represent at least 15 of the Hessian soldiers that Sergeant Smith had described burying some 245 years earlier.

As part of the ongoing project, facial approximations have now strikingly brought two of the Hessian soldiers back to life.* And in an amazing coincidence, a
powder horn carved by another soldier from the Rhode Island Regiment who had also fought in the Battle of Red Bank depicts not only the injuries that soldiers
of both sides suffered, but also the “intrenchment” of the Hessians’ body parts next to Fort Mercer. This paper presents the results of the forensic team’s work
and the artifacts that unveil one of the most compelling hidden stories of the American Revolution.
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LW3 Many Minds or Many Frauds? The Insane Case of Billy Milligan

George D. Annas, MD*, Forensic Psychiatry Consulting, LLC, Alexandria, VA

Learning Objectives: After attending this presentation, attendees will: (1) gain knowledge of the use and misuse of the insanity defense in the United States
via a historical criminal case; and (2) understand the facts vs. the fiction of “Multiple Personality Disorder”/Dissociative Identity Disorder.

Impact Statement: This presentation is intended to impact the forensic science community in the following ways: (1) improve skill in analyzing and
approaching the insanity defense for defense attorneys and prosecutors; (2) provide clarity and understanding in how an expert witnesses can often blatantly
miss the “big picture” via a historical case, and (3) improve expertise in vetting and working with expert witnesses in mental health and the complexity that can
arise when trying to choose an expert.

Abstract Text: To this day there are some who wonder if William S. Milligan was a “victim” of serious mental illness and truly not responsible for the crimes
he committed. Arrested in October of 1977 and charged with raping three female University of Ohio students at gunpoint, Milligan was already no stranger to
the wrong side of the law. A registered sex offender with a long rap sheet, his case initially looked like straightforward prosecution. But soon after his arrest this
case would become nothing short of a fiasco, culminating with the first ever insanity acquittal in the United States for a defendant claiming “Multiple Personality
Disorder.” Milligan’s story found its way into multiple media venues, including a non-fiction bestseller by famous novelist Andrew Keyes, titled “The Minds of
Billy Milligan,” as well as a 2021 Netflix documentary series. !

What can we learn today about a historical case from so long ago and a defendant who is long deceased? Perhaps with 20/20 hindsight one would opine that
the man who would later break out of a mental institution and be the prime suspect in 2 murders, had simply conned everyone. But, if so what else could have
been done to more critically to determine this at the time of his prosecution?

In this presentation, I will analyze Milligan’s case from the perspective of how a forensic psychiatrist should approach a claim of insanity and demonstrate the
fundamental errors that occurred in both the side of the mental health experts and to a lesser extent the courts that relied on their opinions.® I will also discuss
the ongoing debate over the existence of “Multiple Personality Disorder,” currently known as Dissociative Identity Disorder (DID), as well as the validity of
using this in an insanity defense.* In the end, I intend to demonstrate how the courts can reliably navigate even a complex case involving multiple experts, when
one expert answers the right question.
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LW4 "The Loaded Case of the Banned Bullet
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Maria Nektaria Antoniou, LLM, MSt* University of Oxford, Oxford, England, United Kingdom, Nicholas Marquez-Grant, PhD, Cranfield
University, Oxford, England, United Kingdom, Rick Schulting, PhD, University of Oxford, Oxford, England, United Kingdom

Learning Objectives: This presentation reviews late 19" and early 20®"-century reports and scientific publications on the dumdum, then a new and highly
controversial type of expanding bullet. The real-life risks inherent in a lack of scientific method and rigor are highlighted. Attendees will thereby learn how a
more limited understanding of the principles that underpin valid scientific inquiry led to outrageous arguments and passionate accusations in diplomatically
precarious situations.

Impact Statement: Examining historical arguments for the introduction of the dumdum bullet in warfare demonstrates the danger of using the forensic sciences
to coat prejudice in scientific legitimacy. Additionally, dissecting the controversy on whether dumdums were used in World War I, which was exacerbated by
available forensic evidence, indicates the risks of reaching conclusions from evidence that appears deceptively straightforward to interpret. This presentation
highlights the importance of critical thinking, data-driven rigor, independence, and peer review.

Abstract Text: Military and medical commentators of the late 19" century were less than impressed with the introduction of the full metal jacket bullet (FMJ)
in warfare, finding that it had more limited wounding potential than earlier types.' British publications, in particular, also wondered whether the more humane
FMJ might not be sufficient in non-European wars to “stop a rush, a charge of savages or of fanatical dervishes.”> Dumdum bullets (non-fully jacketed ones
that expanded inside human tissue) were invented as a more powerful alternative to the FMJ.!3

Much controversy followed this invention, with surgeons performing experiments or observing its effects in real time.® The overwhelming sentiment that
dumdums would cause unnecessary suffering led to a ban on expanding bullets in war among several nations.” Britain, however, supported the use of dumdums
in “savage” warfare, arguing that colonized peoples were not so severely affected by FMJ bullets and would continue fighting when struck by them.®!! These
arguments, objectionable even at the time,” were based on anecdotal “evidence” from battlefields outside Europe.'>!® This discourse highlights the racial
prejudice behind purported scientific rationales that have historically been used to legitimize actions well understood to be inhumane.'#'> The flaws in the ways
these conclusions were drawn are discussed.

Meanwhile, the existing ban on expanding bullets was put to the test in World War I (WWI), with both the Allies and Central Powers accusing each other of
violating the prohibition.!*'® Surgeons treating soldiers would often report what they interpreted as wounds caused by illegal bullets.'*? However, these
surgeons would have mostly been familiar with wounding patterns caused by the round-nosed bullets used in earlier conflicts, which produced entry and exit
wounds of approximately equal size.?"?> Conversely, WWI saw use of the pointed bullet. From the descriptions of the disputed gunshot wounds, it appears that
the wounds that caused so many impassioned accusations were likely to be normal exit wounds caused by the new pointed bullet, which tumbled in the body
leading to large exit wounds.?3?3 Interestingly, certain (more experienced) surgeons of the time also voiced the opinion that the described wounds were not made
by dumdums, albeit with varying justifications.?®3° Whether or not such prohibited ammunition was used in WWI (a question still debated among historians),
reviewing this topic demonstrates that the ability to clarify violations of the law was inhibited by a lack of insight into what constituted persuasive evidence in
an era of extremely rapid technological advancement.

The case of the expanding bullet highlights the need for scientists to be conscious of the danger of imbuing their methods with prejudices and preconceptions,
whether social or scientific. It also indicates the need for continuity in training and support of new forensic scientists, especially in the context of mass-fatality
incidents where less experienced personnel will often be called to contribute. Although erroneous conclusions are bound to be drawn occasionally where new
technologies are concerned, the scientific community today should be sufficiently equipped to avoid at least those based on prejudice or lack of method.
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LW5  The (Not Always) Good Old Times: The Inquisition as the Basis of Modern Forensic Investigation

Matteo Borrini, PhD*, Liverpool John Moores University, Liverpool, England, United Kingdom; Vincenzo Lusa, JD, Universita Sapienza Rome,
Roma, Lazio, Italy

Learning Objectives: After attending this presentation, attendees will have gained a deeper understanding of the impact of the Inquisition trial on the
development of the modern juridical system and forensic investigations. They will also observe how the legal legacy of the past is reflected in the present,
reinforcing the principles and objectives of today’s fair trial.

Impact Statement: This presentation will impact the forensic science community by offering a historically re-evaluation of the medieval inquisitorial process,
which highlights its crucial role in the evolution of forensic investigation and modern criminal procedure.

Abstract Text: Contrary to the dominant narrative, the Inquisition introduced fundamental procedural innovations that helped transform legal systems across
Europe and laid the groundwork for the development of structured, evidence-based investigations

Before the rise of the inquisitorial method, medieval justice mainly relied on supernatural mechanisms, such as ordeals by fire or water, combat, and divine
judgment. The inquisitorial process replaced this system with one in which public authority took on an active role in investigating facts, collecting testimony,
and establishing the truth. The Fourth Lateran Council in 1215, along with earlier canonical reforms (e.g., the bull Ad abolendam issued by Pope Lucius III in
1184), formally recognizing the legitimacy of judicial inquiry initiated without a private accuser. These measures allowed investigations based on suspicion,
following structured procedures that emphasized record-keeping, interrogation under oath, and systematic documentation

The process was developed primarily within ecclesiastical courts and became a prototype for secular courts in continental Europe. Judges acting ex officio could
summon witnesses, collect depositions, and evaluate evidence in secret proceedings. This emphasis on documentary evidence and the written dossier (still
fundamental today) represented a radical improvement from the oral, influencing the development of modern institutions (e.g. juge d instruction in France).
The inquisitorial model, while lacking many of the protections and adversarial safeguards of modern justice systems, introduced key procedural tools that are
now essential in forensic practice, including the preservation of evidence, the use of expert testimony, and a structured approach to fact-finding

Critics of the inquisitorial system rightly point to its coercive approach, particularly in its use of torture and the presumption of guilt. However, Canon law
increasingly required that confessions be voluntary, and procedural manuals from the period (e.g., Bernard Gui’s Practica inquisitionis) demonstrate an early
concern for consistency, evidentiary value, and procedural formality. These elements reflect the emergence of a modern sense of legal rationality in contrast to
the previous accusatory system dependent on private retaliation or divine intervention

The Inquisition legacy can be detected today in civil law jurisdictions where pre-trial investigations are still conducted under the authority of judges who
supervise the gathering of evidence and oversee procedural fairness. Even in systems that formally adopt an adversarial structure, elements of inquisitorial logic
remain, particularly in the role of prosecutors and investigative magistrates who bear the responsibility of collecting and presenting factual information

The authors argue that, although marked by significant flaws, the inquisitorial process was a critical stage in the development of modern procedural justice. It
represented the first consistent attempt by European legal institutions to establish truth through structured, rational inquiry rather than through ordeal, reputation,
or combat. Far from being an anachronism to be discarded, the inquisitorial tradition provided many of the conceptual and institutional tools that continue to
underpin the modern pursuit of justice. By recognizing this legacy, the presentation not only corrects a common historical misunderstanding but also better
evaluates the complex roots of contemporary forensic investigation.

Judge; Evidence Evaluation; Expert Testimony
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LW6  Where in the World Are All These Skeletons From? Anthropology, Odontology, Stable Isotopes, and Ethics

Wolf D. Bueschgen, DMD¥*, Charleston County Coroner, Charleston, SC; Suzanne Abel, PhD, Charleston County Coroner's Office, North
Charleston, SC

Learning Objectives: The objectives of this presentation are to: (1)understand and appreciate the value of a multidisciplinary approach in case analysis; (2) to
recognize how emerging forensic techniques can complement and reinforce traditional methods, and (3) appreciate the ethical concerns that may limit analysis
and how community engagement can help address these challenges.

Impact Statement: This presentation highlights the power of multidisciplinary analysis and the role of advanced forensic techniques in answering historical
questions.

Abstract Text: In 2013, during renovations of the Gaillard Center in Charleston, South Carolina, the burials of 36 individuals were uncovered. Local laws
required construction to halt until the Coroner determined the final disposition of the remains. Due to the urgency to resume construction, archaeologists rapidly
excavated the site over several days, and the remains were subsequently studied off-site.

Initial analysis used the Standards for Data Collection from Human Skeletal Remains and combined anthropological methods with historical research. Early
findings suggested the site was likely an 18th-century plantation cemetery for enslaved individuals—a historically significant and rare sample.

Community interest grew rapidly, prompting the City of Charleston to formally document the remains. This interest catalyzed partnerships with local and
national academic institutions, enabling a comprehensive suite of analyses, including stable isotope testing, mitogenomics, and traditional anthropological and
odontological methods.

The community played a vital role in facilitating this research, leading to the identification of ancestry, health, and aspects of life history of these unknown
individuals—now respectfully referred to as the Anson Street Ancestors. This project stands as a rare and powerful example of how ethical considerations,
community collaboration, and multidisciplinary science can come together to tell meaningful stories from the past.

Although the remains are from the 18" century, the techniques used are directly applicable to modern forensic and anthropological investigations. !
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Y1 The Feasibility of Using ATR/FTIR for the Differentiation of Different Brands of Brown Eyeliners

Urja Desai, MS*, Towson University, Owings Mills, MD

Learning Objectives: Attendees will learn: (1) the experimental parameters needed to produce Attenuated Total Reflectance/Fourier Transform Infrared
(ATR/FTIR) spectra of brown eyeliners, including relative standard deviations for differentiating peaks; (2) how the Infrared (IR) spectra of six different brands
of brown eyeliner differ from one another; (3) how the IR spectra of brown eyeliners differ from those of black eyeliners; (4) the wavenumbers that are relevant
for these previously mentioned differences; and (5) How the IR spectra of brown and black eyeliners change with time.

Impact Statement: Research has been carried out on the analysis of cosmetic evidence like lipsticks and black eyeliners, but very little research involving
brown eyeliners has been carried out thus far. As the makeup industry continues to grow, the use of colored makeup products has increased. Understanding the
chemical composition of brown eyeliners and the capabilities of using ATR/FTIR to differentiate one brand from another as well as differentiating between
brown and black eyeliners is a significant step forward in the analysis of trace evidence analysis with cosmetics with the goal of incorporating into forensic
workflow.

Abstract Text: The purpose of this work was to attempt to discriminate between different brands of brown colored eyeliners. Research involving cosmetic
products like lipsticks have been carried out in the past, however little research has involved eyeliners.! Eye makeup products, including eyeliners, are a
commonly used cosmetic product that could be used as trace evidence in certain situations. Traces of eyeliner could be transferred onto clothing or found at the
scene of a crime, giving it evidentiary value in a criminal investigation. While there has been some research carried out analyzing the accuracy of discrimination
of black eyeliners, this technique had not been applied to colored eyeliners?. Our work involved ATR-FTIR analysis of 6 brown eyeliners from different brands
applied to a tissue. Differences were observed in the spectra at 500 cm™ 1000 cm™ 1600 cm, and 3300 cm™ eluding to a difference in functional groups due to
the use of different ingredients in eyeliners made by different brands. These differences were further analyzed using discriminate function analysis. We further
report on the ability to differentiate brown eyeliners from black eyeliners using the obtained IR spectra. Finally, we report on the effect that time has on the IR
spectra obtained from the eyeliners, thus informing the analyst of the forensic usefulness of collecting the eyeliner evidence.
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Y2 Intimate Partner Violence Against Women Murders: Forensic Features and Differences With Domestic Violence

Miguel Lorente, PhD*, University of Granada, Granada, Andalucia, Spain; Maria Cuadros, MCrim, University of Granada, Granada, Andalucia,
Spain

Learning Objectives: Attendees will be the first to learn about the preliminary structure, influential variables, and initial findings from the analysis of homicides
due to intimate partner violence against women in Spain, based on a database that includes all adjudicated homicide cases since 1997 (847 sentences).! This is
the first database built from the judicial rulings of all tried homicides in Spain, offering information of high scientific and social value.

Impact Statement: The study presented offers the forensic scientific community an unprecedented, methodologically rigorous resource for the analysis of
gender-based violence in Spain. By enabling a neutral and high-quality data analysis, it will enhance research accuracy, inform legal and policy strategies, and
promote standardized data practices across institutions.

Abstract Text: The outcomes of a killing—and the methods by which murders are committed—are the result of the perpetrator’s motivations and intended
objectives. However, most crime classifications focus primarily on circumstances related to the victim, setting, instrumental factors, or perpetrator
characteristics. While necessary, such factors can obscure the deeper meaning behind certain forms of violence, particularly those related to structural violence.

Violence Against Women (VAW), especially in the context of intimate partner relationships, exhibits features distinct from other forms of interpersonal violence.
It is a form of “moral violence”—not merely instrumental—used by men against women, driven by cultural and social norms with the primary aim of exerting
control over women.

The motives and objectives of perpetrators in VAW-related homicides differ from those in other types of killings. These distinctions should be reflected in the
methods and procedures used to commit the crimes and may provide key insights into the cognitive and emotional components involved.

This study analyzed all judicial sentences involving intimate partner femicides in Spain from 1997 to 2021 (the most recent year with available data), focusing
on the modus operandi applied. A total of 847 sentences were analyzed. The data derive from a newly created, unpublished database compiled by the research
team, based on judicial rulings provided by the Spanish General Council of the Judiciary (Consejo General del Poder Judicial, CGPJ). This is the first database
to systematize all adjudicated homicide cases in Spain, offering unprecedented scientific and social value. The indicators assessed included:

Mechanism and instrument used

Use of a single or multiple mechanisms/instruments (simple or mixed)
Use of bare hands as the killing method

e Degree of violence employed to carry out the homicide

Based on these indicators, the study presents several significant findings relevant to Forensic Science and fields related to support, prevention,
assessment, protection, and investigation of VAW:

e There is no single or consistent pattern in the killing mechanisms used by men to murder their (former) partners. A total of nine distinct
mechanisms were identified over the study period.

e The most frequent method of killing was stabbing (41.1%), followed by beating (14.1%). Mechanical asphyxiation, in its various
forms, accounted for 8.7%, and firearms for 5.6%.

e The degree of violence employed has increased over time, with higher levels observed in recent years.

Reference:

. Individual reports based on judicial sentences published, year by year, from 2001 to 2021 by the General Council of the Judiciary (Consejo General del

Poder Judicial, CGPJ), Spain. https://www.poderjudicial.es/cgpj/es/ Temas/Estadistica-Judicial/Estadistica-por-temas/Datos-penales--civiles-y-
laborales/Violencia-domestica-y-Violencia-de-genero/Victimas-mortales-de-violencia-de-genero-y-violencia-domestica-en-ambito-de-la-pareja-o-ex-
pareja/ Database, still unpublished, compiled by the research team (It will be published soon once certain technical issues are resolved).
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Y3 A Comparative Analysis of Textile Damage Caused by Canines vs. Firearms and Knives

Tabitha L. Hammond, BS*, Cedar Crest College, Woodhull, NY; Sandra Koch, PhD, National Institute of Standards and Technology, Gaithersburg,
MD; Lawrence Quarino, PhD, Cedar Crest College, Allentown, PA; Andra Lewis, PhD, Cedar Crest College, Allentown, PA

Learning Objectives: After attending this presentation, attendees will gain a better understanding of the distinct characteristics of textile damage caused by
canines compared to that inflicted by firearms and sharp-edged weapons. Key factors contributing to these differences will be examined.

Impact Statement: This research will help advance forensic science by systematically investigating canine-induced textile damage, a frequently underexplored
area with significant implications for case interpretation involving both identified and unidentified sources. By addressing this knowledge gap, the study seeks
to contribute to the establishment of standardized analytical protocols, thereby enhancing the accuracy of forensic assessments.

Abstract Text: Textile damage plays a crucial role in forensic investigations by helping examiners reconstruct events, identify the type of force used, determine
whether damage occurred before or after death, and evaluate consistency with witness statements. This analysis involves detailed examination of damage
features including cuts, tears, and punctures utilizing both stereomicroscopes and compound microscopes.! While most research focuses on knife and firearm-
related damage, animal-inflicted injuries, particularly from dogs, have received less attention, despite their potential to mimic other trauma types and complicate
crime scenes.”* The 1980 Azaria Chamberlain case highlighted the importance of this work, as textile analysis helped prove a dingo attack caused the child’s
death, overturning her mother’s wrongful conviction.’

Textile damage incurred during controlled attacks by four trained apprehension canines were compared to damage from a plain-edged knife and 9mm firearm
projectiles. Control bite samples were collected over three canine training sessions using a “feed bite” technique to minimize claw interference and ensure
consistent placement of the samples. Denim swatches along with cotton and polyester long-sleeve shirts were placed over the right arm of a tactile bite suit and
presented to the dogs. Resulting damage was analyzed using photography, stereomicroscopy, and compound microscopy.

Macroscopic analysis revealed punctures in only 14% of denim samples while 86% of the samples exhibited tooth impressions. In contrast, cotton and polyester
samples showed punctured damage 100% of the time with additional tooth impressions. These findings highlight material-dependent variation in canine-inflicted
damage between woven (denim) and knitted (cotton, polyester) fabrics.

Compound microscopy revealed that firearm damage produced rounded, split, flattened, or melted fibers, especially in polyester and at close range, while knife
damage resulted in clean, angled cuts. Canine damage was characterized by chewed or irregularly flattened fibers, distinct from both firearm and knife effects.
These findings highlight the value of microscopic fiber analysis in distinguishing human from animal-inflicted textile damage, improving forensic accuracy
when fabric evidence is critical.

Furthermore, statistical analysis showed no significant effect of fabric type or color on damage appearance. The Friedman test found that fabric had no effect
with p-values of 0.22, 0.37, and 1, all exceeding o= 0.05. Similarly, the Wilcoxon Signed-Rank test found no color effect, with W-values for cotton (W =86 >
83) and polyester (W =43 >40) above critical thresholds. However, a Kruskal-Wallis test with Dunn’s post hoc analysis (critical Z =+2.94) revealed a significant
difference between canine and shooting damage (Z =4.74), but not between canine and stabbing (Z = 1.55). A Mann-Whitney U test also identified a significant
difference between shooting and stabbing (U = 0, Z = -3.78, p = 0.00016, n: = 10, n2 = 10). These findings indicate that while fabric characteristics did not
significantly influence damage appearance, certain damage types, especially between firearms and knives, can be statistically distinguished.
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Y4 Investigating the Patterning of Postmortem Fractures in Human Dentition

Bec M. Krolczyk, BS*, Texas State University, Sachse, TX; Danny J. Wescott, PhD, Texas State University, San Marcos, TX

Learning Objectives: After attending this presentation, attendees will learn how to recognize common postmortem fracture patterns in human dentition.
Attendees will also understand how these fractures begin to propagate throughout the internal dental tissues through 3D modeling from micro-Computed
Tomography (micro-CT) analysis. Overall, this presentation will illustrate how to apply both macroscopic and microscopic approaches to evaluating postmortem
crack propagation in human dentition.

Impact Statement: This presentation will improve forensic anthropology’s understanding of taphonomic damage to human dentition. Understanding the
common patterning of postmortem fractures in human dentition will provide a foundation for future research understanding the relationship between antemortem
dental trauma and postmortem dental damage, along with differentiating between perimortem and postmortem fractures in human dental tissues.

Abstract Text: The goal of this project was to investigate common patterns of postmortem dental fractures in human dentition during decomposition to help
differentiate antemortem and postmortem breakage. Human dentition can significantly aid forensic anthropologists when generating a biological profile in
instances of poor skeletal preservation. While the highly mineralized dental tissues allow teeth to preserve well in strenuous taphonomic conditions, human
dentition can still fracture due to dehydration from heat.! The patterning and mechanics of postmortem dental fractures have been extensively reviewed
concerning extreme thermal alteration events, such as fire damage, but fractures caused by gradual dehydration from outdoor surface decomposition have been
relatively unexplored.” To address this gap of dental taphonomic research, this study reviews fractures induced by outdoor surface decomposition in the Forensic
Anthropology Research Facility at the Forensic Anthropology Center at Texas State.

For this project, a fracture is defined as a path of complete separation in the external and internal dental tissues, while a crack is defined as an incomplete
separation of these tissues.? To evaluate the common patterns of postmortem fractures caused by gradual dehydration in human dentition, this study reviewed
the maxillary dentition of 140 donors from the Texas State Donated Skeletal Collection (TSXTDSC)*. Following the universal numbering system, teeth #6
through #11 for each of these individuals were analyzed for specific patterns of postmortem fractures. In addition, ten recently extracted central incisors were
imaged with an NSI X5000 micro-CT system to map the antemortem crack propagation network with Dragonfly’s deep learning segmentation tool.> From both
data sets, a total of 787 teeth were included within this project’s sample to calculate the frequencies of the resulting fracture patterns from 362 of these teeth.

The results of both the macroscopic and microscopic approaches revealed postmortem fracture patterns similar to antemortem craze lines, which are commonly
caused by mastication, parafunction, and thermocycling.! The most common fracture pattern found throughout these teeth consists of a single longitudinal
fracture that extends from the incisal aspect of the crown to the CEJ. This specific pattern can be found in the observed teeth with a frequency of 59.3% for
tooth #6 (n = 54), 48.0% for tooth #7 (n = 50), 43.4% for tooth #8 (n = 76), 44.0% for tooth #9 (n = 75), 48.4% for tooth #10 (n = 62), and 62.2% for tooth #11
(n=45). As the frequencies for this prominent pattern decreased for the incisors, the frequencies of two additional patterns were also noted and calculated while
recording the data. The organization of the postmortem fractures in the central incisors within the TXSTDSC revealed a connection to the antemortem crack
propagation in the segmented models of the extracted central incisors. From this connection and the calculated frequencies, this study illustrates three specific
patterns of postmortem fracturing in maxillary dentition to both highlight the relationship between antemortem use and postmortem fracturing in human dentition
and serve as a foundation for differentiating between perimortem and postmortem dental fractures in future research.
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Y5 The Differentiation and Identification of Fentanyl Analogs Using Portable Ion Trap Mass Spectrometry

Mei Yuan, BS*, University of New Haven, West Haven, CT; Ella M. Galvan, BS, University of New Haven, Albany, OR; Jeffery D. Johnson, Jr., PhD,
st Detective, Austin, TX; Seth Fisher, BS, AstroTech Corp, Austin, TX; Pauline E. Leary, PhD, Noble, Stanfordville, NY; Brooke W. Kammrath, PhD,
University of New Haven, West Haven, CT

Learning Objectives: Attendees will learn how portable ion trap mass spectrometers are being optimized to address the evolving illicit drug landscape,
specifically to improve their detection accuracy and response in high-security environments for fentanyl and its analogs. The presentation will explain the
process of building a comprehensive fentanyl detection library using 250 synthetic opioids, including 210 fentanyl analogs, and how this enhances real-time
identification.

Impact Statement: This presentation will impact the forensic science community by detailing how portable mass spectrometry can be used to address the
complex and dynamic illicit drug landscape through the rapid, reliable, and real-time detection and identification of suspected samples. Ultimately, this work
contributes to more effective interception of illicit synthetic opioids and fentanyl at borders and in high-security environments.

Abstract Text: The continually evolving and complex drug landscape presents a formidable challenge for first responders who need reliable tools for their
detection and identification. Fentanyl is a potent synthetic opioid analgesic used to manage pain which recently became a significant public health threat due to
the illicit drug market. In 2023, overdose deaths exceeded 100,000 in the United States, with over 70% of those involving a synthetic opioid such as fentanyl or
tramadol.! These drugs are being transported to the United States across borders, and thus it has become a national priority to develop tools to help stop their
proliferation.? Portable technologies provide the best potential for addressing this problem, with a specific emphasis on identification of fentanyl and its analogs
in the field. This research involves analyzing 250 synthetic opioids and related substances, including 210 fentanyl analogs, to build a comprehensive fentanyl
detection library for a portable ion trap mass spectrometer (1st Detect Tracer 1000) designed for rapid identification of drugs and explosives. lon trap mass
spectrometers operate by using electrostatic and radio frequency fields to confine charged particles. This offers high sensitivity, resolution, and the ability to
study ion-molecule reactions. It was hypothesized that expanding the instrument’s library with a wide range of fentanyl analogs would improve classification
and detection performance in real-world scenarios. Results support this hypothesis, showing improved detection and accuracy with the updated spectral library.
To further validate the enhanced library, its detection and identification accuracy were evaluated using mixed samples and adjudicated case samples. This project
aims to evaluate and ultimately improve the detection and identification capabilities of portable ion trap mass spectrometry for fentanyl, fentanyl analogs, and
other synthetic opioids, thus supporting its use in high-security environments like airports and other border crossings.

References:

I Centers for Disease Control and Prevention. (n.d.). Understanding the opioid overdose epidemic. Centers for Disease Control and Prevention.

https://www.cdc.gov/overdose-prevention/about/understanding-the-opioid-overdose-epidemic.html.
U.S. Customs and Border Protection. (n.d.). Frontline against fentanyl. U.S. Department of Homeland Security. https://www.cbp.gov/border-
security/frontline-against-fentanyl.
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Yo Comparative Evaluation of Machine Learning Models for Criminal Attribute Estimation: Explainable Al
Perspectives

Daisuke Imoto, PhD*, National Research Institute of Police Science, Kashiwa-shi, Chiba, Japan,; Kazuki Hirama, PhD, National Research Institute
of Police Science, Kashiwa-shi, Chiba, Japan; Kengo Furuhashi, PhD, National Research Institute of Police Science, Kashiwa-shi, Chiba, Japan;
Yusuke Otsuka, MPhil, National Research Institute of Police Science, Kashiwa-shi, Chiba, Japan,; Kaeko Yokota, PhD, National Research Institute of
Police Science, Kashiwa-shi, Chiba, Japan,; Masakatsu Honma, PhD, National Research Institute of Police Science, Kashiwa-shi, Chiba, Japan

Learning Objectives: After attending this presentation, attendees will understand how to fairly evaluate Machine Learning (ML) models for criminal attribute
estimation under both frequentist and Bayesian scenarios. The contribution of explanatory variables to predictive variables in each ML model can be
interpretably visualized by applying Shapley Additive Explanations (SHAP) -based explainable Al (XAI) analysis.

Impact Statement: This presentation will impact the forensic science community by providing a fair evaluation protocol on ML-based criminal attribute
estimation analysis. Concretely, this study also provides results on which ML model has higher accuracy for which target variable, and which ML model
performs better on average. Furthermore, the study also discusses the possible effectiveness of a SHAP-based XAl analysis.

Abstract Text: Criminal attribute estimation seeks to infer offender attributes—such as age group, occupation, or prior convictions—from case-related evidence,
including crime type, time, and modus operandi. This study systematically evaluates fifteen machine learning (ML) models, including an ensemble model,
spanning both classical methods (e.g., logistic regression, support vector regression, RandomForest) and advanced approaches (gradient-boosting models such
as XGBoost, LightGBM, and CatBoost, and deep neural network), under both frequentist and Bayesian evaluation frameworks.!> To enhance interpretability,
we apply SHAP, a representative XAl method, to facilitate visualizing the contribution of explanatory variables as well as probability calculation based on
predictive value distributions, providing insights for forensic practitioners.® Using nationwide statistical data on 10 predictive variables in sexual crimes and 11
predictive variables in murders in Japan, with training and evaluation data split at a 7:3 ratio, we evaluated ML model performance under both frequentist and
Bayesian scenarios by optimizing the hyperparameters of each ML model by cross-validation using the training dataset. Results indicate that advanced methods,
particularly three gradient-boosting models, tend to perform well on average under both frequentist and Bayesian evaluations, although classical methods such
as logistic regression, Lasso regression, and PLS regression have high accuracy in some cases. Furthermore, we explore the relationship between the SHAP
contributions to the predictive variable and the prediction characteristics of each model, and discuss its use for decision-making on the predictive variable. These
findings suggest that combining ML models with XAI and properly selecting either a frequentist or Bayesian setting offers promising support for applying
predictive models in forensic criminal profiling context.

References:

I Pedregosa F, Varoquaux G, Gramfort A, Michel V, Thirion B, Grisel O, Blondel M, Prettenhofer P, Weiss R, Dubourg V, Vanderplas J, Passos A,
Cournapeau D, Brucher M, Perrot M, Duchesnay E-Scikit-learn: Machine learning in Python. J Mach Learn Res 2011:12(85):2825-2830.

2 Chen T, Guestrin C. XGBoost: A Scalable Tree Boosting System. Proc 22nd ACM SIGKDD Int Conf Knowl Discov Data Min (KDD '16) 2016:
785-794.

3 Ke G, Meng Q, Finley T, Wang T, Chen W, Ma W, Ye Q, Liu TY. LightGBM: a highly efficient gradient boosting decision tree. Proc 31st Int Conf
Neural Inform Process Syst (NIPS'17) 2017:3149-3157.

4 Prokhorenkova L, Gusev G, Vorobev A, Dorogush AV, Gulin A. CatBoost: unbiased boosting with categorical features. Proc 32nd Int Conf Neural
Inform Process Syst (NIPS'18) 2018:6639-6649.

5 LeCun'Y, Bengio Y, Hinton G. Deep learning. Nature 2015: 521:436-444 6. Lundberg SM, Lee SI. A unified approach to interpreting model
predictions. Proc 31st Int Conf Neural Inform Process Syst (NIPS'17) 2017:4768-4777.
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Y7 A Bloody Window to the Past: STR Analysis of DNA From a Bloodstained Civil War Surgical Table

Nadia L. Walter*, Liberty University, Landisville, PA; Alyssa M. Spillar, BS, Eurofins Biopharma Product Testing, Columbia, MO;
Thomas McClintock, PhD, DNA Diagnostics, Inc., Lynchburg, VA; Kristin Mossé, MScFS, Liberty University, Lynchburg, VA

Learning Objectives: Attendees will learn how basic Short Tandem Repeat (STR) analysis techniques are applied to presumably 150-year-old DNA extracted
from bloodstains on a surgical table recovered from a Civil War field hospital. They will understand the collection, extraction, quantification, and analysis
techniques of DNA retrieved from aged bloodstains on a wooden substrate. Attendees will grasp the historical context of the last battle of the American Civil
War and the significance of obtaining full STR profiles from centuries-old DNA as it relates to confirming historical accounts or even applications in cold cases.

Impact Statement: The forensic science community will benefit from this presentation by understanding the extent of STR analysis and the longevity of DNA
from aged bloodstains, as well as collection and extraction techniques. This information expands the bounds of current DNA analysis and signifies that even
150-year-old DNA has the potential to be accurately analyzed, impacting historical records and crime scenes alike.

Abstract Text: This study aimed to generate DNA profiles from the bloody Hillsman House surgical table via STR analysis while also determining the best
method of sample collection and analysis from a wooden substrate.

During the Battle at Sailor’s Creek in 1865, the historical Hillsman House served as a field hospital where hundreds of Civil War soldiers were treated.! In 2016,
Jones and McClintock collected and analyzed samples from bloodstains on the floorboards of the house, showing that historical DNA is still viable for profiling.!
During this process, marks on the floorboard were presumed to be from the surgical table, which was no longer there. The original wooden surgical table was
since acquired, and the presumed bloodstains on it were observed. A wooden substrate is difficult to obtain DNA from, so a literature review was performed to
optimize collection and extraction methodology.

First, stains on the table were visualized using an alternate light source (ALS). Both swabbings and scrapings of the table were collected and stored before
presumptive testing with Phenolphthalein, Leucomalachite Green (LMG), and the RSID Blood Kit was performed to determine the presence of blood. The
DNA was then extracted with two different extraction kits, the Qiagen Investigator® Lyse & Spin Basket Kit and the Qiagen DNeasy® Blood and Tissue Kit,
which were later compared. Quantification of the DNA was done using the NanoDrop® 2000 spectrophotometer before the samples were amplified by PCR
and subjected to capillary electrophoresis with the Applied Biosystems® Genetic Analyzer 3500, utilizing two different injection times that were later compared.
Resulting electropherograms were analyzed with GeneMapper® ID-X software at 24 loci.

Full profiles were able to be developed from the 150-year-old DNA, demonstrating the longevity of viable DNA, which may be used to corroborate historical
records. Bloodstains on a wooden substrate proved to be a feasible source for DNA. The comparison of collection and extraction methods has valuable
applications in crime labs.

Reference:

L Jones, K. N., & McClintock, J. T. (2018). Latent Blood Detection and STR Analysis of Samples Collected from an American Civil War Field Hospital.
Journal of Forensic Identification, 68(4), 509-523.
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Y8 Direct Analysis of Ink on Documents and Other Substrates Using Attenuated Total Reflectance/Fourier
Transform Infrared Microscopy

Sophie Krumhansl, APM*, University of Mississippi, University, MS; Cadence Manning*, University of Mississippi, University, MS; Boluwatife
Olubusoye, BS, University of Mississippi, University, MS; James Cizdziel, PhD, University of Mississippi, University, MS

Learning Objectives: (1) to understand the role of ink analysis in forensic science: Explain the importance of identifying and differentiating inks for verifying
the authenticity of questioned documents and supporting forensic investigations; (2) to describe the Application of micro-Attenuated Total Reflection/Fourier
Transform Infrared (u-ATR/FTIR) in ink analysis: Detail how the technique is used as a non-destructive technique to chemically characterize ink on various
substrates; (3) to evaluate the effectiveness of n-ATR/FTIR with chemometrics: Discuss how combining p-ATR/FTIR with chemometric data processing
enables ink identification and differentiation; (4) to assess the potential of u-ATR-FTIR in forensic workflows: Highlight the advantages of n-ATR/FTIR its
potential integration into forensic science practices for analyzing ink samples; and (5) to explore the technical features of the analytical system: Outline the
operational principles of the FTIR microscope for precise ink analysis.

Impact Statement: This poster will introduce p-ATR/FTIR combined with chemometrics to analyze ink on documents and other substrates. The
microspectroscopy technique is non-destructive, has minimal to no sample preparation, and the potential to be integrated into forensic workflows to advance
forensic science for the pursuit of justice.

Abstract Text: The identification and differentiation of inks are critical for verifying the authenticity of questioned documents and in other forensic scenarios.
In this work, we investigated u-ATR/FTIR) combined with chemometrics to analyze ink on documents and other substrates. The microspectroscopy technique
is non-destructive, has little to no sample preparation, and the potential to be integrated into forensic workflows to advance forensic science for the pursuit of
justice. Samples were chemically characterized by p-ATR/FTIR using a Bruker LUMOS II microscope with a liquid nitrogen cooled MCT detector using single
spot analysis with a resolution of 4 cm™! and 12 scans. The LUMOS system uses a retractable ATR crystal that is controlled by high-precision piezo-electrical
motors integrated into the lens. This allows precise positioning of the germanium ATR crystal on traces of ink documents and other substrates to collect
vibrational spectra on the ink residues. The data were processed using the instrument’s OPUS v8.5 software. Herein we show preliminary data that demonstrate
the method is capable of generating relatively high-quality FTIR spectra for ink on a variety of substrates with spectral characteristics that can aid in their
identification and differentiation. Overall, this work suggests that p-ATR/FTIR deserves further scrutiny as a rapid and non-destructive method of analysis of
small traces of ink on forensically relevant samples.

Document Analysis; Ink Analysis; Spectroscopy
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Y9 Understanding Sleep-Related Infant Deaths: A Forensic Perspective on SIDS, SUID, and Safe Sleep Practices

Sandra D. Shapiro, DNP*, University of North Florida, Jacksonville, FL; Rachel M. Thomas, PhD, University of North Florida, Jacksonville, FL;
Orli Grinstein-Cohen, PhD, Ben-Gurion University of the Negev, Beer Sheva South District, HaDarom, Israel

Learning Objectives: (1) to define SIDS, SUIDS, related terms and mechanisms of injury; (2) to describe Florida’s burden of infant death due to sleep-related
causes; (3) to review factors associated with mortality and barriers to safe sleep; (4) to describe ways to effectively communicate SIDS risk reduction messages
to parents and caregivers; and (5) to list components of successful and evidence-based initiatives.

Impact Statement: This presentation equips forensic professionals with essential knowledge on Sudden Infant Death Syndrome (SIDS), Sudden Unexpected
Infant Death (SUID), and unsafe sleep environments. By examining forensic indicators, public health data, and evidence-based prevention strategies, participants
will better understand the burden of sleep-related infant deaths and their role in advancing safe sleep education and advocacy within multidisciplinary teams.

Abstract Text: Each year, roughly 3500 babies die in the US due to sleep-related deaths, making it a leading contributor to infant mortality. These deaths rank
third after congenital anomalies and cardiac conditions, underscoring the urgent need for forensic and public health collaboration in prevention and education.
This poster presents a forensic analysis of Sudden Infant Death Syndrome (SIDS), Sudden Unexpected/Unexplained Infant Death (SUID), and unsafe sleep
environments contributing to infant mortality. Using current research and public health data, we will define key terms, examine the mechanisms behind sleep-
related infant deaths, and review national guidelines and campaigns and how they have shaped our understanding and prevention efforts. We will take a closer
look at the rates of infant death in the US due to unsafe sleep and place these within broader national and global trends demonstrating a large discrepancy
between the US and other Western societies. Learners will learn about the common risk factors, such as infant age, sleep position, caregiver behaviors, and
environmental hazards, and explore how the social and cultural barriers continue to challenge safe sleep education and practice. The poster also emphasizes the
role of nurses and death investigators in identifying unsafe sleep conditions, communicating findings, and supporting prevention efforts. Evidence-based safe
sleep initiatives and practical strategies for educating families and caregivers are summarized to support multidisciplinary collaboration in reducing infant
mortality."!7

References:
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14 Pease, A.S., Fleming, P.J., Hauck, F.R., Moon, R.Y., Horne, R.S., L’Hoir, M.P., et al. (2016). Swaddling and the risk of infant death syndrome: A meta-analysis.
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Y10  Utilizing Fourier Transform Infrared Spectroscopy for Age-at-Death Estimations in Human Skeletal Remains:
A Pilot Study

YFSF Posters—2026

Anna K. Maier, MSc*, Texas State University, San Marcos, TX

Learning Objectives: After attending this presentation, attendees will gain a better understanding of the challenges associated with traditional age-at-death
estimation methods of human skeletal remains. Moreover, this presentation shows how new analytical techniques, such as Fourier Transform Infrared
Spectroscopy (FTIR), are being tested to provide a quantitative approach and refine traditional methodologies.

Impact Statement: This presentation will impact the community by introducing a new tool for estimating age-at-death, enhancing anthropologists’ capabilities
in identification. By applying this tool, the accuracy and efficiency of identifying unknown remains can be improved and a new area of research fostered in the
ongoing global concern of identifying unidentified human remains.

Abstract Text: One of the most significant issues in identifying unknown individuals is the problem of age-at-death estimation. While a major component of
the biological profile, age-at-death estimation remains a challenging task for forensic anthropologists. Currently, these age estimations rely on subjective
morphological assessments, vary between observers, and often rest on weak statistical foundations.'® The lack of replicability and reliability is especially
problematic when aiming to meet the “Daubert Criteria” in court. In short, the lack of reliable, accurate, and narrow age range estimations represents a human
rights problem and a salient issue for the U.S. criminal justice system.”

This presentation hypothesizes that FTIR offers a reliable and accurate quantitative method for age-at-death estimation, addressing current limitations in forensic
anthropology. The research on FTIR use for age estimation is new and limited, yet preliminary results show potential for highly accurate age estimations in
European samples.>® To date, no research has been conducted on FTIR analysis in correlation with age on a U.S. sample with a more diverse population and a
higher variability in age and population affinity.

For this study, 41 human femoral segments (20 males and 21 females) with a mean age of 51, as well as 41 human rib segments (21 males and 20 females) with
amean age of 62, were sampled from the Texas State Donated Skeletal Collection. A total of 3-5mg of bone sample was taken from each individual and scanned
in triplicate using an FTIR Bruker Alpha II. Six FTIR indices were analyzed: Carbonate-to-phosphate ratio, crystallinity index, mineral-to-matrix ratio, collagen
content, API, and BPI.

Overall, the results confirm the data provided in previous publications by Pedrosa et al. from 2020, who showed that femoral type B carbonate content, femoral
carbonate to phosphate ratio, and total carbonate to type B carbonate index are related to age at death and observable through FTIR analysis.® The results of this
present study show correlations between age and BPI and API, and further significant relationships were confirmed through the Kruskal-Wallis test between the
age groups and the FTIR indices

Although the results are promising, further research is needed to validate these findings using a larger and more demographically diverse sample set.
Additionally, future studies should incorporate a wider range of skeletal elements and assess intra-bone variability by analyzing samples from different regions
of the bone.
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Y11  AField-Ready Method for Wildlife Identification Using Non-Invasive Genetic Sampling

Rosemary C. van der Net, BS*, Duquesne University, Pittsburgh, NJ; Pamela Marshall, PhD, Duquesne University, Pittsburgh, PA; Jan Janecka, PhD,
Duquesne University, Pittsburgh, PA; Joshua Robinson, MS, Duquesne University, Pittsburgh, PA; Andrea Kautz, MS, Powdermill Nature Preserve,
Rector, PA; Joseph Saxfield, BS, Powdermill Nature Preserve, Rector, PA

Learning Objectives: This presentation describes a new method of DNA analysis for wildlife identification. It can be deployed in the field and used for
conservation studies as well as wildlife forensic casework. The audience will learn how it works and the benefits compared to current, traditional methodology.

Impact Statement: This presentation will inform the forensic community of a new method that can be performed in the field and has many advantages over
traditional wildlife DNA analysis methods.

Abstract Text: Non-invasive genetic sampling enables the collection of DNA from wildlife without capturing, handling, or physically restraining animals,
thereby minimizing disturbance to the animals and their environment. While traditional DNA extraction kits, such as those used for scat, are effective, they often
require extensive equipment and time, and are limited in throughput, making them impractical for field deployment. This study explores the use of Nanopore
MinION technology, a portable real-time DNA sequencer, in combination with a novel field-friendly DNA extraction protocol to streamline wildlife genetic
analysis. The objective of this study was to develop a rapid, cost- and time-efficient, and scalable DNA extraction method suitable for field conditions, capable
of processing multiple scat samples simultaneously, and compatible with MinlON sequencing.

The protocol utilizes Axygen paramagnetic beads to bind DNA directly from scat samples, eliminating the need for centrifugation and requiring only Tris-HCl
and Proteinase K as reagents. Samples collected between 2018 and 2024 from the Snow Leopard Conservancy in Bhutan and Powdermill Nature Reserve in
Pennsylvania were dissolved in either Tris-HCI or water, both yielding comparable results. The resulting method proved highly effective for field use and
suitable for preparing amplicons for MinlON sequencing. Comparative analysis using next-generation sequencing demonstrated successful identification of
both target species and their prey. However, some discrepancies in prey identification were observed between this method and the traditional Qiagen
extraction kit.

Overall, the new protocol offers significant advantages in terms of time efficiency and practicality, allowing for the extraction of up to 16 samples in
approximately 90 minutes. This approach is particularly well-suited for conservation genetics and large-scale non-invasive sampling efforts. Additionally, it
holds promise for forensic applications, including the identification of species involved in wildlife crimes.

DNA; Wildlife Forensics; Method Development
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Y12 A New Spin on DNA Extraction: Validating SpermX GenSpin Differential Extraction for Sexual Assault
Evidence Processing

Tori E. Tyree, BS* Marshall University, Ona, WV; Amy McGuckian, MFS, Palm Beach County Sheriff’s Office, West, FL, Julie Sikorsky, MSc,
Palm Beach County Sheriff’s Office, West Palm Beach, FL; Kelly J. Beatty, MSF'S, Marshall University, Huntington, WV

Learning Objectives: Attendees will learn how the SpermX GenSpin Differential Extraction protocol utilizes nanofiber membrane technology to enhance
sperm cell isolation and improve male DNA recovery from mixed biological samples. This presentation will explain how the GenSpin method differs from
traditional differential extraction techniques and highlight its performance across validation studies, including sensitivity, precision and accuracy, mixture
analysis, and mock casework. Attendees will also gain insight into how this streamlined, high-yield protocol reduces epithelial DNA carry-over and increases
Short Tandem Repeat (STR) profile completeness, offering a more efficient and consistent approach for processing sexual assault evidence in forensic
laboratories.

Impact Statement: This poster will provide forensic practitioners with evidence-based insight into an innovative manual differential extraction method that
enhances male DNA recovery and profile completeness from sexual assault evidence. By presenting the effectiveness and operational advantages of the SpermX
GenSpin protocol, this work supports laboratories in adopting more efficient and reproducible workflows. The findings have the potential to improve the quality,
consistency, and reliability of DNA results, contributing to advancements in sexual assault kit processing and forensic laboratory practices.

Abstract Text: The purpose of this study was to evaluate male DNA recovery from sexual assault evidence samples utilizing the SpermX GenSpin Differential
Extraction protocol in comparison to traditional manual differential extraction methods. This study presents an internal validation of the SpermX GenSpin
protocol, which uses a nanofiber membrane to selectively capture sperm cells while allowing epithelial cell DNA to pass through. This selective trapping
mechanism enhances sperm cell isolation, improves male DNA recovery, and results in cleaner separation of male and female DNA fractions.

Sexual assault evidence frequently contains mixed biological material, requiring differential extraction to separate sperm cells from epithelial cells.! Traditional
differential extraction methods are often labor-intensive, time-consuming, and susceptible to variability in male DNA yield.! The SpermX GenSpin Differential
Extraction protocol offers a novel, manual differential extraction method that streamlines processing while enhancing sperm cell isolation and male DNA
recovery.

This validation study assessed the protocol’s performance across a range of studies, including sensitivity, precision and accuracy, mixtures, and mock casework.
The SpermX GenSpin Differential Extraction method consistently produced higher male DNA yields and more complete short tandem repeat (STR) profiles,
with reduced carry-over from epithelial DNA. Its simplified workflow offers a high-yield alternative to traditional labor-intensive differential extraction methods.

These findings support the SpermX GenSpin protocol as an effective and high-performing manual differential extraction method for processing mixed biological
evidence containing seminal fluid. Its robust performance and operational efficiency make it a potential tool for improving the quality and consistency of forensic
DNA results in sexual assault cases.

Reference:

L Clark, C., Turiello, R., Cotton, R., & Landers, J. P. (2021). Analytical approaches to differential extraction for sexual assault evidence. Analytica
Chimica Acta, 1141, 230-245. https://doi.org/10.1016/j.aca.2020.07.059.

Validation; Differential Extraction; Sexual Assault Kits
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Y13  Integrating Spectroscopy and Machine Learning for Forensic Discrimination of Wood Species and Sustainable
Timber Trade

YFSF Posters—2026

Akanksha Sharma, MSc¥*, Panjab University Chandigarh, Chandigarh, Chandigarh, India; Vishal Sharma, PhD, Panjab University Chandigarh,
Chandigarh, Chandigarh, India

Learning Objectives: This study demonstrated the correlation of Attenuated Total Reflectance/Fourier Transform Infrared (ATR/FTIR) spectroscopy with
wood forensics and species discrimination. Various unsupervised (Principle Component Analysis [PCA] and iForest) and supervised (tree-based classifiers)
machine learning approaches were applied for spectral data processing and classification of three wood species, namely Eucalyptus, Dalbergia, and Populus, in
India. Further, the classification models were evaluated using traditional evaluation metrics, including accuracy, Area Under the Curve (AUC), recall, precision,
and others, and advanced interpretability tools (SHAP) to gain insight into sustainable and forensic applications of spectroscopy combined with artificial
intelligence.

Impact Statement: This research advances the field of wood forensics by introducing an efficient, reproducible, and interpretable methodology for wood
species identification. It bridges analytical chemistry with Al-driven classification, enabling wildlife enforcement agencies and the timber industry to detect
illegal logging practices with greater precision. By providing a scalable model validated on both internal and external datasets, the study lays the groundwork
for the development of portable, field-deployable tools essential for real-time forensic screening and sustainable resource monitoring. The approach also
contributes to broader environmental goals, aligning with the United Nations’ Sustainable Development Goals (SDGs), especially SDG 15 (Life on Land) and
SDG 13 (Climate Action).

Abstract Text: Illegal logging and unsustainable timber trade are among the most pressing environmental challenges globally, leading to biodiversity loss,
deforestation, and climate imbalance.! These issues directly hinder the achievement of several United Nations Sustainable Development Goals (SDGs),
including SDG 13 (Climate Action) and SDG 15 (Life on Land).> In response, this study presents a novel, efficient, and non-destructive methodology for
accurate wood species identification by integrating ATR/FTIR spectroscopy with machine learning algorithms.

Focusing on three Indian hardwood species, namely Dalbergia, Eucalyptus, and Populus, mid-infrared spectral fingerprints were acquired that reveal distinct
biochemical features linked to lignin, cellulose, hemicellulose, and other key components. The spectral data was pretreated to remove unnecessary noise, and a
robust pipeline was developed using PyCaret, a low-code Python-based machine learning framework. Outlier detection was performed using isolation forest
(iForest), followed by PCA for dimensionality reduction. Supervised classification using four tree-based models, including random forest, extra trees, categorical
boosting, and decision tree classifiers, yielded exceptional predictive performance, with random forest achieving an accuracy of 85.3%. Further, the models
were evaluated through internal validation and tested using an external set of unseen wood samples. SHAP (SHapley Additive exPlanations) values were also
studied to interpret feature importance, thereby enhancing transparency and trust in Al-driven forensic analysis. Therefore, this integrated approach offers a
powerful tool for forestry departments, law enforcement, and timber certification agencies. By enabling rapid, accurate, and reproducible wood species
identification, it strengthens legal enforcement against timber fraud and contributes to the preservation of endangered species and protected forest resources.

References:

1. Border Security Report, Forestry crime: targeting the most lucrative of environmental crimes. https://www.border-security-report.com/forestry-crime-

targeting-the-most-lucrative-of-environmental-crimes (accessed July 09, 2025).
2 United Nations, THE 17 GOALS, Department of Economic and Social Affairs: Sustainable Development. https:/sdgs.un.org/goals (accessed July 09,
2025).
A. Sharma, S. Garg, V. Sharma, ATR-FTIR spectroscopy and Machine learning for sustainable wood sourcing and species Identification: Applications
to wood forensics, Microchemical Journal 200 (2024) 110467. https://doi.org/10.1016/J.MICROC.2024.110467.
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Y14  Revisiting the Resolution and Accuracy of Year-of-Birth Estimations Based on Bomb Pulse Radiocarbon (14C)
Dating of Human Enamel
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Camille Martin, BA*, Department of Anthropology, New York University, Teaneck, NJ; Rhonda Quinn, PhD, Department of Natural and Social
Sciences, Bowling Green State University-Firelands, Huron, OH

Learning Objectives: After attending this presentation, attendees will understand the variables that impact method accuracy and resolution of bomb curve 14C
dating of enamel for estimating Year-Of-Birth (YOB) of unidentified deceased persons. Attendees will be presented with a review of method development and
how variation in crown formation ages specific to tooth type and number influence resulting YOB estimations. Emphasis will be given to best practices for
method application to forensic casework.

Impact Statement: This presentation will impact the forensic science community by: (1) understanding how tooth formation standards of crown initiation to
crown completion are crucial to determining year-of-birth from bomb pulse 14C-derived chronological ages; (2) examining sources of variation and effects on
estimation error; (3) highlighting bomb pulse 14C tooth enamel analysis as a tool for forensic casework involving unidentified deceased persons.

Abstract Text: Bomb pulse radiocarbon (“C) dating of enamel is used by forensic anthropologists to estimate the year-of-birth (YOB) of unidentified deceased
persons. The method was developed by comparing actual YOBs with bomb pulse “C-derived calendar years from enamel samples of known decedents.'
Previous work using regression analysis yielded strong linear relationships (R>>0.9) and narrow error margins (1.3 years) for YOB estimations.'> Furthermore,
method resolution was determined by combining all measured teeth into one regression analysis and did not consider variation in crown formation ages by tooth
type and number.'*Most importantly, method development relied on chronological ages of crown completion derived from a single published European dataset;
however, the actual ages of crown formation for the known decedents were not available.’

In this study, a compilation of all reported enamel *C measurements from known decedents (n = 166) was used to estimate the chronological age ranges of
each tooth by type and number. Using standard atlases of tooth formation stages, typical chronological age ranges from crown initiation to crown completion
were compared to bomb pulse #C-derived chronological ages.® Regression models were applied to compare actual YOB to “C-estimated YOB for each
individual, and the resulting confidence intervals were evaluated in relation to typical chronological age ranges of crown formation.

Analysis of *C-estimated chronological ages of crown formation generated in this study compared to average crown growth ages used to estimate YOB revealed
between three and nine statistical outliers per tooth type and number in the compiled dataset.!-* Potential sources of variation and error in method development
are discussed, including decedents with atypical enamel formation ages, time lags in '“C uptake, and misidentification of tooth type or number within the dataset.
Depending on tooth type and number, variation in crown formation ages spans three to ten years, which exceeds confidence intervals derived from regression
models when all teeth are combined.'* Integrating crown formation age ranges is advised when applying bomb pulse “C dating of tooth enamel to forensic
casework in order to capture probable YOB ranges.

References:

I Alkass, K., Buchholz, B. A., Druid, H., & Spalding, K. L. (2011). Analysis of 14C and 13C in teeth provides precise birth dating and clues to
geographical origin. Forensic Science International, 209(1), 34—41. https://doi.org/10.1016/.forsciint.2010.12.002

2 Alkass, K., Buchholz, B. A., Ohtani, S., Yamamoto, T., Druid, H., & Spalding, K. L. (2010). Age Estimation in Forensic Sciences: Application of
combined aspartic acid racemization and radiocarbon analysis. Molecular & Cellular Proteomics, 9(5), 1022—1030.

3 Alkass, K., Saitoh, H., Buchholz, B. A., Bernard, S., Holmlund, G., Senn, D. R., Spalding, K. L., & Druid, H. (2013). Analysis of radiocarbon, stable
isotopes and DNA in teeth to facilitate identification of unknown decedents. PloS One, 8(7), €69597.

4 Hodgins, G. W. L. (2009). Measuring Atomic Bomb-derived 14C Levels in Human Remains to Determine Year of Birth and/or Year of Death | Office of
Justice Programs. U.S. Department of Justice: Office of Justice Programs.

> Nolla, C. M. (1960). The development of the permanent teeth. Journal of Dentistry for Children, 27, 254-263.

% Hillson, S. (1996). Dental Anthropology. Cambridge University Press.
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Y15  Fungal Succession During Decomposition: A DNA-Based Analysis of Forensic Significance

Lewis Burnett®, Southern University at New Orleans, New Orleans, LA, Brittney Sylvester, Southern University at New Orleans, New Orleans, LA;
Latavia Williams, Southern University at New Orleans, New Orleans, LA; Alyssa Lavasseur, Southern University at New Orleans, New Orleans, LA;
Georgia A. Williams, MS, George Mason University, Manassas, VA; Meiko Thompson, PhD, Southern University at New Orleans, New Orleans, LA

Learning Objectives: This presentation will enable attendees to explain the forensic relevance of fungi in decomposition, particularly their role in breaking
down complex tissues during advanced stages. They will learn the DNA-based methodology for characterizing fungal succession from key anatomical sites.
Attendees will be able to predict how fungal community dynamics differ from bacterial patterns over time and assess the value of integrating both data types to
create more robust and comprehensive tools for Postmortem Interval (PMI) estimation.

Impact Statement: By focusing on fungi, this study expands the scope of forensic microbiology beyond bacteria and addresses a critical gap in decomposition
research. Findings may lead to the incorporation of fungal markers into microbial-based PMI estimation models, improving their accuracy and applicability in
forensic casework.

Abstract Text: While bacterial succession has been extensively studied for PMI estimation, the forensic relevance of fungal communities remains comparatively
unexplored.! Fungi are crucial decomposers in ecosystems, specialized in breaking down complex organic compounds like keratin and cellulose, and may
provide critical indicators during advanced decay stages when bacterial communities often stabilize.? This gap limits the comprehensiveness of microbial-based
forensic models. The objective of this study was to characterize the dynamics of fungal community succession on decomposing remains using DNA-based
methods and to evaluate their potential to serve as a complementary tool for PMI estimation.

This research was conducted at the George Mason University Body Farm during the summer of 2024. A domestic pig (Sus scrofa domestica) carcass was placed
on the soil surface under natural environmental conditions. To comprehensively profile mycobiome succession, swab samples were collected daily from multiple
anatomical sites—including the oral, abdominal, and rectal cavities—for the first 21 days of decomposition, transitioning to a weekly schedule until July 24,
2024. All samples were preserved at -80°C for subsequent DNA extraction. Fungal communities were targeted for polymerase chain reaction (PCR)
amplification of the internal transcribed spacer (ITS) region, with sequencing data to be analyzed for taxonomic identification and temporal tracking of fungal
taxa.

Data analysis is currently ongoing; however, based on ecological principles and prior literature, it is anticipated that fungal succession will follow a distinct
timeline from bacteria. We hypothesize that fungal diversity and abundance will peak during the advanced stages of decomposition, with a notable succession
of saprotrophic taxa. Furthermore, we expect to observe site-specific colonization patterns influenced by both endogenous sources and the influx of
environmental fungi from the surrounding soil and vegetation.

This study is expected to demonstrate that fungi contribute predictable and forensically informative succession patterns throughout decomposition. The findings
will expand the scope of forensic microbiology beyond prokaryotes and address a significant research gap. Ultimately, integrating fungal succession data with
established bacterial models promises to enhance the accuracy and reliability of PMI estimation, particularly for remains in later stages of decay, thereby
providing a more powerful, multi-kingdom analytical tool for forensic investigations.

References:

I Metcalf JL. Estimating the postmortem interval using microbes: Knowledge gaps and a path to technology adoption. Forensic Sci Int Genet.

2019;38:211-218.
Purahong W, Kriiger D, Buscot F, Wubet T. Molecular evidence strongly supports deadwood-inhabiting fungi exhibiting unexpected tree species
preferences in temperate forests. ISME J. 2018;12(1):289-295.
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Y16  Exposing Forgery: Ink Analysis via Raman Spectroscopy

Alex J. Potter, MSFS*, Towson University, York, PA; Ellen H. Hondrogiannis, PhD, Towson University, Towson, MD; Mary Devadas, PhD, Towson
University, Towson, MD

Learning Objectives: Attendees of the presentation will have the opportunity to learn the following: (1) the importance of ink analysis to forensic science;
(2) the limitations of current techniques Raman Spectroscopy and the data processing required; (3) capabilities of portable Raman Spectroscopy and SERS; and
(4) will recognize the difficulties in black ink differentiation

Impact Statement: The research being proposed will impact the forensic science community as it will bring more attention to the capabilities of Raman
Spectroscopy and SERS when differentiating pen ink. Analysts will be better informed about the suitability of this instrumentation for their laboratories. Ink
analysis is an important aspect of forensics, and this research aims to continue to update current techniques being used.

Abstract Text: Ink analysis has been an important category of forensic trace analysis for nearly a century.! This field of forensic analysis encompasses casework
dealing with forgery and fraud, which is just as relevant today as it was 100 years ago and making it appealing for questioned document analysts. The United
States Secret Service investigates over 500 new ink cases each year. Their current standard method for ink analysis uses Thin Layer Chromatography (TLC), a
destructive and time-consuming technique.? Portable Raman spectroscopy is a non-destructive technique that has been used for analysis of various trace evidence
including pen inks.

The aim of this study is to bridge the gaps between differentiating black colored inks with Raman spectroscopy. This is relevant as there has been prior research
on ink analysis, however, the majority features blue ink as black is more difficult to differentiate.> Raman offers a non-destructive way to analyze ink samples,
benefiting those who utilize this instrument to investigate important matrices.* We report on the usefulness of the portable Raman spectrometer to differentiate
black colored inks, as well as investigating the ability of differentiating aged ink samples with the addition of SERS.

After attending this presentation, attendees will understand the use of portable Raman spectroscopy to determine whether evidence writing could have originated
from the source ink. Attendees will further understand how the presence of gold nanoparticles affect the Raman signal to produce the surface enhanced Raman
(SERS) effect. The application of SERS is particularly significant in the case of older and faded documents where one must transform the weak analyte signal
to a stronger signal that is more easily interpreted by the forensic analyst. Our previous work with gunshot residue and SERS further illustrated the usefulness
of transforming the data to allow a better view of the analyte signal.’ Both the application of SERS and data processing will expand our current understanding
of forensic ink analysis.

This report will present a case study in Raman used for pen ink analysis. It is recommended that investigators working with inks familiarize themselves with
the abilities of Raman spectroscopy in analyzing ink samples in a nondestructive way. Application of this nondestructive method allows the original ink sample
to be retained allowing for better traceability back to the evidence as well as results that are more defendable in court since there is less manipulation of the
sample such as that which occurs when the evidence is subjected to the current technique of thin layer chromatography.

References:

I Neumann, C., et al. (2011). Forensic examination of ink by high-performance thin layer chromatography-The United States Secret Service Digital Ink

Library. Journal of Chromatography A 1218(19): 2793-2811.
2 Laporte, G. M., et al. (2006). An Evaluation of Matching Unknown Writing Inks with the United States International Ink Library. Journal of Forensic
Science 51(3): 689-692.
3 Nunkoo, M., et al. (2016). Forensic Analysis of Black, Blue, Red, and Green Ballpoint Pen Inks: 323-339.
Pistor, P., et al. (2016). Advanced Raman Spectroscopy of Methylammonium Lead lodide: Development of a Non-destructive Characterisation
Methodology. Scientific Reports 6(1): 35973.
Shafirovich, T., et al. (2024). Point-and-shoot: portable Raman and SERS detection of organic gunshot residue analytes. Vibrational Spectroscopy
131: 103669.
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Y17  Enhancing Nuclear DNA Recovery From Soil: A Comparative Analysis of Resin, Silica Membrane, and Silica
Bead Extraction Methods

Ashley Espinoza, MS*, University of Massachusetts, Amherst, Amherst, CA; Todd Disotell, PhD, UMass Amherst, Amherst, MA

Learning Objectives: By the end of this session, participants will be able to compare different DNA extraction methods and evaluate their effectiveness in
recovering biological media from soil. Participants will also be able to identify key environmental factors that contribute to DNA degradation in soil samples.

Impact Statement: The impact of this primary research is to contribute more data on the effects soil composition and environmental factors have on nuclear
DNA degradation and the success of recovery. Ultimately, the goal is to aid in establishing a protocol and standardize the extraction of biological media from
soil samples.

Abstract Text: Soil is often underutilized in medicolegal investigations as it acts as a repository for all biological material, including molecular evidence. The
aim is to conduct a preliminary study that compares different DNA extraction methods to determine which yields the highest DNA from soil samples of degraded
biological media (blood). Three nuclear DNA (nDNA) extraction kits/protocols (Kasu and Shives (2015) and Rohland et al. (2018) a and b) are applied to
collected soil samples containing biological media.!-> The soil samples containing biological media were exposed to the local environmental conditions in
Amherst, MA, to assess the influence of environmental factors on degradation. Each nDNA extraction method is evaluated by overall efficiency of extraction
(i.e., allelic dropout and peak height) and the ability to generate the full 27 loci STR DNA profiles. Previous studies have reported contradictory results regarding
the most effective kits or protocols in extracting nDNA from soil samples (resin, silica membrane, or silica beads). There is a lack of standardization and
replicable data sets in soil extraction methods due to varying soil composition, climate, and environmental conditions. Ultimately, the goal of this study is to
contribute data and aid in the standardization and implementation of soil extraction methods within the field of forensic science. The results will be available
and included into the poster.>”’
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Y18  Accuracy of the Transition Analysis 3 (TA3) Method for Age Estimation in the John A. Williams Human
Skeletal Collection

Blue Wonhof, MS*, Western Oregon University, Albany, OR

Learning Objectives: Attendees will learn how TA3 estimates age-at-death using a large suite of skeletal traits and advanced statistical modeling. By the end
of the presentation, they will be able to evaluate TA3’s accuracy, reliability, and limitations compared to other studies on the method.

Impact Statement: This research strengthens the forensic science community’s ability to critically assess the reliability of age-at-death estimation methods,
particularly TA3. By identifying strengths, limitations, and areas for refinement, the study contributes to improving methodological accuracy and ultimately
supports more reliable identifications in forensic casework.

Abstract Text: This study evaluates the accuracy and reliability of TA3, a multifactorial forensic age estimation method, using 71 individuals from the John A.
Williams Human Skeletal Collection at Western Carolina University. Individuals were selected based on known age-at-death and sufficient skeletal preservation
to be scored for over 75% of the 121 morphological traits specified by TA3. Age estimations were generated using standardized procedures and analyzed in
IBM SPSS to assess absolute error, intra-observer reliability, and the role of demographic and skeletal variables in estimation accuracy. Results revealed a mean
absolute error (MAE) of 8.14 years, with 92.96% of individuals falling within the TA3-predicted age intervals. While intra-observer agreement was low overall
(Cohen’s Kappa = 0.079), perfect agreement (Kappa = 1.0) was achieved when individuals were grouped by age category (young, middle, and old adult). No
significant differences in error were observed by sex; however, younger individuals exhibited higher error rates (p = .002). Skeletal element-specific analyses
revealed variation in reliability, with the trapezium yielding the lowest average error (5.93) and the scapula the highest (9.74). By region, the tibia, fibula, and
calcaneus yielded the lowest MAE (7.34) and the humerus the highest (9.2). These findings bring to light both the limitations of TA3 in forensic age estimation,
particularly in younger age groups, and the potential of certain skeletal regions.

Anthropology; Age Estimation; Transition Analysis
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Y19  Visual Examination of Physical Properties of Blood as a Result of Ignitable Liquid and High Heat Affect
From an Arson Scene

Victoria Bascou, BS*, Texas Tech University, Lewisburg, TN

Learning Objectives: The goal of this presentation is for attendees to learn about how extreme temperatures (temperatures greater than 200°C) affect both the
physical properties (color, viscosity, shape of stain) of blood and how the presence of ignitable liquids may affect the visual examination of blood when detected
at a fire scene. An evaluation of the effects on blood seen from extreme heat and the presence of ignitable liquids was studied to better understand how blood
can commonly be affected by events at an arson scene. Learning objectives include identifying the presence of ignitable liquids in combination with blood,
evaluating how the blood’s shape, color, and/or viscosity may change because of heat and ignitable liquid presence, and examining the relevance of these effects
on blood’s physical properties. This research provides results that can aid in the visual examination of blood at an arson scene.

Impact Statement: This experiment was conducted to identify the effects on blood seen at an arson scene. The effects on the blood were analyzed after the
introduction of high heat and ignitable liquids, simulating the events of an arson scene. Results from this research will identify how blood is commonly affected
by the events and factors related to an arson scene, which will provide a basis for future researchers to utilize when visually examining their own arson scenes.
These results will have an impact on the forensic science community as they will help individuals to understand the ways in which blood can be affected by
different variables from an arson scene. By understanding what can affect the presence of blood found at crime scenes, such as high heat and ignitable liquids,
investigators can adapt their methods for the optimized examination of blood at arson scenes.

Abstract Text: Ignitable Liquid Residue (ILR) analysis is a subdiscipline of forensic science that focuses on investigating burned debris, substrates, and ignitable
liquids from a crime scene. A fire investigation will often occur at a crime scene where a fire occurred to correctly identify the origin of the fire and whether the
fire was set intentionally or not. A fire set intentionally can lead to criminal charges ILR analysis can occur from the debris and substrates recovered from a
scene to help in this determination. Much research regarding ILR analysis investigates the interactions between different substrates (wood, cotton, latex) and
various ignitable liquids, such as gasoline and lighter fluid. Analysis of substrates or ignitable liquid samples obtained from a scene are often analyzed via Gas
Chromatography/Mass Spectrometry (GC/MS). However, many labs do not have access to a GC/MS or other instrument for chemical analysis of ignitable
liquids oftentimes investigators must rely on visual examination of these substances at the scene. Research on ILR analysis has focused on the investigation of
IL effects on substrates as well as the classification of ILs. Despite extensive research into the classification of ILRs, limited research has been conducted to
examine the physical properties of ignitable liquids after being exposed to heat from a fire. This research proposes the visual examination of blood, which is
commonly found as an interfering substance at a crime scene, to identify how the physical properties (color, viscosity, shape of stain) of blood is affected by the
presence of ignitable liquids as a scene coupled with the extreme heat from a fire.

Ignitable; Blood; Arson
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Chromatography
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Kayla M. South, BS*, Towson University, Stevens, PA; Ellen H. Hondrogiannis, PhD, Towson University, Towson, MD

Learning Objectives: Attendees of the presentation will have the opportunity to learn the following: (1) the need for smokeless powder research in the field of
forensic trace analysis; (2) the need for organic compounds capable of definitively identifying GSR; (3) the limitations of Gas Chromatography/Mass
Spectrometry (GC/MS) for Gunshot Residue (GSR) analysis; (4) the capabilities of High-Performance Liquid Chromatography (HPLC) and Surface-Enhanced
Raman Spectroscopy (SERS); and (5) how smokeless powders can be differentiated.

Impact Statement: The proposed research will impact the forensic science community by bringing attention to HPLC and SERS in the characterization of
GSR. Information regarding alternative instrumentation for GSR analysis and organic compound detection will aid analysts in determining instrument and
method suitability for their laboratories. GSR analysis is an important aspect of forensic trace investigations, and this research aims to improve upon the current
techniques used.

Abstract Text: GSR is an integral part of forensic trace analysis in investigations where a firearm has been discharged. The current standard for GSR
characterization utilizes Scanning Electron Microscopy/Energy Dispersive X-Ray Spectrometry (SEM/EDS) to identify the inorganic components lead, barium,
and antimony.! Ammunition manufacturers introduced lead-free ammunition, which established a need for alternative methods of GSR characterization.?
Analytical approaches shifted focus to the detection of the inorganic and/or organic compounds in GSR using a variety of instrumentation.’ The overall goal in
our laboratory is to use SERS to enhance the signal from the nitrated diphenylamine derivatives in the GSR. To support this effort, we must first quantify the
amount of these derivatives in smokeless powder.

While manufacturers often list the amounts of organic compounds in the SPs, they are only relative amounts. In addition, these relative amounts change as a
result of degradation of the energetics, followed by reactions with stabilizers. These reactions result in a decrease of the stabilizer content and increase in the
resulting nitrated stabilizer products.

The purpose of this study is to quantify nitrated diphenylamine derivatives and other organic compounds in various smokeless powders using HPLC. This study
is relevant since it will allow us to measure the amount of these compounds in SP as a starting point for the SERS analysis. Characterizing SPs with different
organic compounds will further allow us to study the effect that these different analytes have on the SERS signal.

After attending this presentation, attendees will understand the optimal parameters for the separation of these compounds using HPLC in addition to the number
and amount of nitrated derivatives in 5 smokeless powders. Based on our HPLC data we will rank the SPs based on the number and amount of nitrated
derivatives present, which correlates with our ability to enhance their signal. This enhancement is needed due to the very low amounts of these analytes recovered
in GSR. This helps to better inform the forensic community about the value of the SPs for evidence. Attendees will further understand the types of organic
compounds needed for GSR characterization and why the previous methods of analysis needed to be adjusted for use in current forensic investigations. Based
on our previous work of the Gas Chromatography/Mass Spectrometry (GC/MS) analysis of SP extracts we report on the advantages of using HPLC for the
characterization and quantification of SP extracts. The use of GC/MS for the analysis of these compounds highlighted the need for alternative instrumentation
due to the decomposition of a significant target analyte. Our previous work with gunshot residue and SERS further demonstrates the effectiveness of advanced
instrumentation to enhance an analyte signal.*

It is recommended that analysts working with GSR familiarize themselves with organic compounds found in GSR in addition to the capabilities of HPLC in
detecting them for GSR characterization. After this presentation, attendees will note the potential of HPLC as a useful tool for definitively identifying residue
evidence as GSR in forensic trace analysis.

References:
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gsr-examinations.

Dalzell, K. A., Ledergerber, T., Trejos, T., & Arroyo, L. E. (2025). Incorporating organic gunshot residue into the forensic workflow: A study of
preservation and stability of the pGSR and OGSR. Forensic Chemistry, 44, 100651. doi:https://doi.org/10.1016/j.forc.2025.100651.

Minziére, V. R., Gassner, A.-L., Gallidabino, M., Roux, C., & Weyermann, C. (2023). The relevance of gunshot residues in forensic science. WIREs
Forensic Science, 5(1), e1472. doi:https://doi.org/10.1002/wfs2.1472.
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Y21  Network Graphs for Visualizing Handwriting Individuality

Clarissa Giefer, MS*, South Dakota State University, Brookings, SD,; Cami Fuglsby, PhD, Augustana University, Sioux Falls, SD; Janean Hanka, MS,
South Dakota State University, Brookings, SD; Jack Hietpas, PhD, John Jay College, New York, NY; JoAnn Buscaglia, PhD, FBI Laboratory, Quantico, VA;
Christopher P. Saunders, PhD, South Dakota State University, Brookings, SD

Learning Objectives: The presented research will demonstrate how a complex dataset consisting of handwriting comparison scores can be represented to
provide a rapid means to visually assess the biometric individuality of populations of handwriting profiles.

Impact Statement: This research will provide a tool that enables document examiners to detect potential exclusionary differences in writer profiles. The
statistical methods developed for this research may help identify populations of writer profiles that are easily differentiated and those that consist of common
features with low discrimination potential or unusually high within-writer variability.

Abstract Text: A common question when deciding whether or not to analyze a type of physical evidence is the degree to which the features of the traces derived
from different sources can be distinguished. Colloquially, this “degree” is referred to as the “individuality” or “uniqueness” of the measured feature. For a
statistically rigorous definition, we define individuality as the chance of observing two sources that are indistinguishable, with respect to a specified metric,
when comparing large samples from the two sources. For comparisons in which two sources have indistinguishable profiles with respect to the metric, regardless
of the sample size, it is concluded that they will not give rise to exclusionary differences. Following, we define biometric individuality as the random chance of
observing two indistinguishable profiles, based on a specified metric threshold, within the population of relevant sources.! This concept is closely related to the
idea of the biometric capacity of an automated identification system. In this work, we present strategies for visualizing the biometric individuality of populations
of handwriting profiles using customized network graphs.?

Our focus is to study the score-based method developed by Davis et al. for sparse categorical data arising from level one features in the language-dependent
predecessor of the FLASH ID® system.? Due to the complexity of the feature space inherent to handwriting comparisons, the chi-squared statistic for comparing
two handwriting samples is not reliable when two samples share the same writing profile. This implies that defining exclusionary differences for handwriting
comparisons is statistically and computationally difficult. To overcome this issue, we define a new test based on all pairwise comparisons, with respect to the
chi-squared test statistic, between documents from two different writers. We then propose a level alpha test based on the expected values of scores, comparing
within-writer scores between the two writers and the average within-writer scores with the between-writer scores. If we observe a significant difference among
the three different expected values of scores, we conclude that we have observed a significant (exclusionary) difference between the writing profiles of the two
writers.

Using the developed level-alpha significance test, we use the corresponding p-values between two writers to assess the occurrence of finding two writers with
indistinguishable profiles. To achieve this goal, we model the distribution of p-values with a mixture model that allows us to make assessments about the
confidence that a given p-value came from a comparison of writers with indistinguishable writing profiles. We summarized the results visually using network
graphs to help identify groups of writers that have a high degree of confidence that they have indistinguishable writing profiles.

In this presentation, we illustrate the approach with a dataset of 100 writers, each writing five script copies of the modified “London Letter.””!

References:

. C.P. Saunders, L.J. Davis, A.C. Lamas, J.J. Miller, and D.T. Gantz. Construction and evaluation of classifiers for forensic document analysis. The
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Y22  Direct Analysis in Real Time Tandem Mass Spectrometry (DART-MS/MS) for the Characterization and
Profiling of Street-Level Fentanyl Samples

Joel E.R Moss*, Arcadia University, Glenside, PA; Alexis D. Quinter, MASc, CFSRE, Horsham, PA; Heather L. Harris, MFS, Arcadia University,
Glenside, PA; Nicholas E. Khorozov, MS, Center for Forensic Science Research & Education, Hatboro, PA; Joshua S. DeBord, PhD, Center for
Forensic Science Research & Education, Horsham, PA

Learning Objectives: After attending this presentation, attendees will understand the application and limitations of DART-MS/MS for common source
determinations of street-level fentanyl samples.

Impact Statement: This presentation will impact the forensic science community by demonstrating the ability of DART-MS/MS to quickly and effectively
analyze seized fentanyl samples. Sample profiles, comprised of the relative signals of fentanyl, and common fentanyl-related substances, will be generated and
compared to determine whether if common origin can be established.

Abstract Text: The illegal synthesis of fentanyl and fentanyl analogs continues to pose a great risk to public health and safety due to their high potency.' The
detection and identification of fentanyl and fentanyl-related substances in seized drug evidence is crucial in forensic investigations. DART coupled with Mass
Spectrometry (MS or MS/MS) has been demonstrated to be a rapid and sensitive technique capable of detecting various controlled substances including fentanyl
and its analogs.? However, the configuration of a triple quadrupole tandem mass spectrometer coupled to a DART ion source to analyze seized fentanyl samples
has not yet been reported.

This study evaluated the use of a EVOQ DART-TQ+ (Bruker) to reliably produce comparable profiles of seized fentanyl samples. The method’s parameters
were optimized including the scanning mode, the DART gas [He] temperature, cone temperature, grid/cone voltage, and cone gas pressure. Method validation
studies include limit of detection (LOD), carryover, and common interferences.

Following the validation, several previously analyzed street-level fentanyl samples will be analyzed and profiled using DART-MS/MS. The samples have been
previously demonstrated to have associated or discriminated based upon quantitative analysis’. The DART-MS/MS profiles will be statistically compared to
one another to assess whether association/discrimination can be performed. The potential of DART-MS/MS to rapidly uncover linkages through fentanyl
profiling could be extremely valuable for law enforcement investigations.

References:

I Drug Enforcement Agency (DEA). National Drug Threat Assessment 2024. 2024.

2 Sisco E, Verkouteren J, Staymates J, Lawrence J. Rapid detection of fentanyl, fentanyl analogues, and opioids for on-site or laboratory based drug
seizure screening using thermal desorption DART-MS and ion mobility spectrometry. Forensic Chem. 2017;4;108-155.
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Y23  Investigating the Effects of Soil pH and Fluoride Content on Hydroxyapatite Degradation Using pXRF
Technology

Madeline June Leeah, BA*, Texas Tech University, Lubbock, TX

Learning Objectives: The learning objectives for this presentation are: (1) a basic understanding of forensic taphonomy in outdoor burial contexts, specifically
the influence of soil pH and fluoride content. Attendees should walk away from the presentation knowing that soil environments greatly affect the condition of
skeletal human remains; (2) a basic understanding of the inorganic, mineral component of bone: Calcium Hydroxyapatite (CA). Attendees should be able to
identify the elements of CaHA that are most likely to be affected by soil content; (3) an increased/new understanding of the usefulness of Portable X-Ray
Fluorescence (pXRF) technology in forensic anthropology. Attendees should have reinforced knowledge of pXRF technology and/or new knowledge regarding
its use in forensic anthropological research; (4) a new understanding of novel methods for measuring soil pH, utilizing pXRF technology, and monitoring
changes over time; (5) the importance of “bridging the gap” between forensic science subdisciplines, specifically forensic chemistry and forensic anthropology;
and (6) attendees should walk away with a renewed understanding of basic concepts within forensic anthropology, along with novel ways to apply these basics
in more specific research contexts.

Impact Statement: While there is extensive research by anthropologists and biologists on the degradation of human remains in burial environments, there are
few studies that seek to contextualize this degradation at its most basic, elemental level. A deeper understanding of how bone degradation takes place in different
environments—and how those environments, in turn, affect the condition and chemical make-up of remains—can help forensic scientists, anthropologists, and
archaeologists add to the existing knowledge of how the environment affects human remains (often referred to as taphonomy or diagenesis). In addition, pXRF
is an important resource in the “toolbox’ of a forensic scientist or anthropologist. It is a good idea to further understand how to apply this technology in building
a taphonomic profile of human skeletal remains. This research bridges the scientific gaps between two major fields: chemistry and forensic anthropology. It
provides a multidisciplinary approach to understanding bone degradation, taphonomic processes, and the postmortem and post-depositional intervals. Finally,
in line with this year’s theme, this research aims to open a dialog regarding the question: how can we utilize new technologies and methods to re-examine the
foundational concepts of forensic science, specifically anthropology and chemistry?

Abstract Text: Forensic anthropologists often rely on the analysis of bone to determine what has happened to human skeletal remains during the postmortem
interval (PMI). Understanding the PMI can aid in identification efforts of decedents, as well as provide context surrounding burial environments and
decomposition processes such as skeletonization and the eventual breakdown of bone. Soil pH is an important factor that influences the decomposition of human
remains, specifically the breakdown of calcium hydroxyapatite (CaHA), the main mineral component of bone. Soil fluoride content is another factor that can
potentially affect the degradation of CaHA. While studies report the macroscopic "before" and "after" of the effect of soil pH on bone degradation, few
publications report on the process buried bones undergo at the elemental level when subjected to different pH levels. At present, there are no published reports
of how fluoride content affects CaHA degradation. To monitor, document, and understand the effect of soil pH and fluoride content on hydroxyapatite
degradation, portable x-ray fluorescence (pXRF) technology was used to detect and analyze changes in twelve pig bone samples across a soil pH range from
4.0-8.5. Results indicate that an acidic soil environment causes a decrease in CaHA, likely due to hydrolysis. Specimens placed in basic soils showed less of a
decrease over the same period. A sample placed in fluoride-rich soil showed a decrease similar to those samples placed in acidic soils, suggesting a loss of
calcium and possible replacement with fluorapatite. The acidic and basic soil results reinforce existing literature, while the fluoride-rich soil results promote the
possibility of better preservation in fluoride-rich soil. Overall, this research provides a novel, replicable method of testing how different soils affect the
decomposition process. In addition, this research has confirmed the usefulness of pXRF for investigating taphonomic changes to skeletal remains. Future
research aims include more experimental trials to understand the role of fluoride in CaHA decomposition, as well as efforts to further standardize and calibrate
pXREF for bone analysis.

Anthropology; Bone; Taphonomy
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Y24  When Experts Lie: Fraudulent Forensics, Wrongful Convictions, and the Call for Basics and Reform

Megan R. Cramer®, Embry-Riddle Aeronautical University, Prescott, AZ; Jordan M. Stephens™®, Embry Riddle, Aeronautical University,
Escondido, CA

Learning Objectives: Participants will learn to identify key sources of error in forensic investigations that contribute to wrongful convictions. They should be
able to examine cognitive biases in analysts, law enforcement, and even in their own thinking. Participants will also be able to compare the effectiveness and
limitations of common forensic evidence analyses, explaining how overreliance on certain technologies and the lack of review can harm investigations. With
this knowledge, they should be able to propose meaningful reforms aimed at improving standards and reducing wrongful convictions.

Impact Statement: This presentation will highlight the flaws in forensics that contribute to wrongful convictions. By addressing issues such as cognitive bias,
lack of standardized procedures, fraudulent analysts, and overreliance on certain technologies, the presentation encourages the forensic science community to
critically evaluate current practices. It will provide analysts, students, and researchers with information to recognize weaknesses in forensic investigations and
to advocate for reforms in education, training, and administrative oversight. This work will reinforce the importance of ethics, objectivity, and basic investigative
practices to strengthen the credibility of forensic science and restore public trust in the field.

Abstract Text: Since 1989, over 3,700 innocent people in the United States have been exonerated, yet this number represents only a fraction of those wrongfully
convicted.! While advances such as DNA evidence have revolutionized forensic science, they have also created an overreliance on certain methods that are still
mishandled, misinterpreted, and abused. Wrongful convictions highlight systemic failures in forensic science, law enforcement practices, and administrative
oversight. A return to the basics of careful, ethical investigative work, national standards, and accountability may be the most effective way to restore integrity
to the field.

This study reviewed literature on wrongful convictions across six key areas: law enforcement influence, administrative organization, trace evidence analysis,
fingerprint analysis, DNA analysis, and drug or DUI cases. Across each category, recurring problems emerged. Issues like cognitive bias, lack of training,
pressure to produce quick results, absence of universal guidelines, and monopolization of forensic services contributed to the disorganization.>* Police-run labs
face dual problems of bias and underfunding, where the drive to push cases forward often undermines scientific accuracy.® Reports of disappearing evidence,
falsified results, and unstandardized procedures erode reliability.

Certain forms of evidence are especially prone to misuse. Bite marks and hair analysis have proven unreliable yet continue to influence convictions.? Fingerprint
comparisons also remain vulnerable to examiner subjectivity and bias.® Drug and DUI testing is plagued by fraud, increasing caseloads, and a lack of clear
investigative protocols.”® Even DNA, often treated as the gold standard of forensic science, can be contaminated, degraded, or misinterpreted, leading to false
certainty in court.’

Solutions must begin with education, instilling the principle that ethics and accuracy outweigh speed and conviction rates. Administrative reform is also needed,
including independent oversight of forensic labs, standardized investigative guidelines, and safeguards against monopolies where one lab tests and reviews its
own results. The Embry-Riddle Cold Case Task Force provides an example of how revisiting cases with fundamental investigative techniques can succeed
where previous forensic biases failed and leads were ignored by poorly trained law enforcement officers and analysts.

Ultimately, forensic science must embrace humility. Technology cannot replace careful police work, patience in the lab, unbiased review, and a commitment to
justice. Without reform, the cycle of wrongful convictions will persist, undermining both public trust and the very purpose of forensic science.
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Y25  Analysis of Smokeless Powder Using Infrared and Uv-Visible Spectroscopy With a Focus on Nitrated
Derivatives of Diphenylamine
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Meredith G. Elko*, Towson University, Egg Harbor Township, NJ; Ellen H. Hondrogiannis, PhD, Towson University, Towson, MD;
Mary Devadas, PhD, Towson University, Towson, MD

Learning Objectives: Attendees of this presentation will learn how UV-Visible (UV-Vis) and infrared (ATR/FTIR) spectroscopy can be used together to identify
analytes present in smokeless powder. UV-Vis spectroscopy is useful for the initial screening of smokeless powders and identifying the presence of 2-nDPA and
4-nDPA as they each have distinct peaks outside an overlap range of other common analytes of smokeless powder: diphenylamine (DPA), 2,4-dinitrotoulune
(2,4-DNT), ethyl centrlaite (EC), and N-nitrodiphenylamine (N-nDPA). ATR/FTIR is most useful for identifying the analytes that make up less than 15% of the
smokeless powder as opposed to less than 1%. However, IR does not explicitly show analytes known to be present due to UV-Vis or HPLC results.

Impact Statement: My presentation will inform trace evidence analysts in the forensic science community of the combined capabilities of UV-Vis and
ATR/FTIR spectroscopy in identifying the unique combination of analytes present in a given smokeless powder, which then has the possibility of aiding in the
identification of a gunshot residue sample. ATR/FTIR can identify the major analyte(s) in the powder, and UV-Vis can identify the presence of 2-nDPA or 4-
nDPA. Utilizing two techniques that are non-destructive and efficient allows them to be easily integrated into the daily workflow of forensic scientists.

Abstract Text: This presentation will inform trace evidence analysts in the forensic science community of the combined capabilities of UV-Vis and ATR/FTIR
spectroscopy in identifying the unique combination of analytes present in a given smokeless powder, which then has the possibility of aiding in the identification
of a gunshot residue sample. Since the removal of lead from smokeless powders, the focus has shifted to analysis of the organic compounds present.! Utilizing
two techniques that are non-destructive and efficient allows them to be easily integrated into the daily workflow.

Attendees of this presentation will learn how UV-Visible (UV-Vis) and infrared (ATR/FTIR) spectroscopy can be used together to identify analytes present in
smokeless powder. UV-Vis spectroscopy is useful for the initial screening of smokeless powders and identifying the presence of 2-nitrodiphenylamine (2-nDPA)
and 4-nirtodiphenylamine (4-nDPA) as they each have distinct peaks outside an overlap range of other common analytes of smokeless powder: diphenylamine
(DPA), 2.,4-dinitrotoulune (2,4-DNT), ethyl centrlaite (EC), and N-nitrodiphenylamine (N-nDPA). ATR/FTIR is most useful for identifying the analytes that
make up less than 15% of the smokeless powder in comparison to those that make up less than 1% of the powder. However, IR does not explicitly show analytes
known to be present due to UV-Vis or HPLC results.

Two extraction procedures were carried out on the same smokeless powder to determine which method extracts more organic components. The procedure,
which contained vortexing as the primary agitation instrument, extracted a higher concentration of organic components. This procedure was used for the rest of
the study. UV-Vis and ATR/FTIR standard spectra were obtained for the common analytes present in smokeless powders. These standards allowed us to
determine any unique peaks associated with a given analyte for comparison to a smokeless powder’s spectrum. A UV-Visible spectra of highly concentrated
Hodgdon 4895 (H4895) revealed the presence of nitrated derivatives of diphenylamine (DPA) not listed in the official powder make-up. The ATR/FTIR spectra
of H4895 matched the spectrum of the more abundant analyte, but did not explicitly show unique peaks associated with the lower percentage analytes listed or
the nitrated derivatives of DPA seen using UV-Vis.

Reference:
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Y26  Suicide by Sodium Nitrite/Nitrate: A 10-Year Retrospective Review

Rachel Guest, MD*, Baylor College of Medicine, Houston, TX; John W. Powell III, MD, Harris County Institute of Forensic Sciences, Manvel, TX

Learning Objectives: Attendees will learn about the emerging trend of sodium nitrite/nitrate ingestion as a method of suicide, with emphasis on demographic
patterns, clinical and toxicological findings, and forensic implications. Twenty-two cases over a ten-year period will be presented, highlighting temporal trends,
case characteristics, and challenges for medicolegal evaluation.

Impact Statement: Intentional ingestion of sodium nitrite/nitrate has become an increasingly recognized method of suicide worldwide. During the past six
years of our 10-year study period, we identified 22 cases of intentional sodium nitrite/nitrate poisoning, confirmed through autopsy findings, toxicological
analysis, and scene investigations. This study seeks to raise awareness of this growing trend among clinical, public health, and medicolegal professionals and
to underscore the scene characteristics and autopsy findings that should prompt consideration of sodium nitrite/nitrate poisoning in suspected cases.

Abstract Text: Background: Sodium nitrite/nitrate is an inorganic, odorless, and water-soluble salt commonly used as a preservative with anticorrosive and
antimicrobial properties.!? Intentional ingestion has emerged as an increasingly common method of suicide worldwide, likely due to its ease of use and lack of
federal purchasing regulations.>® Ingesting sodium nitrite/nitrate can cause methemoglobinemia, a hematologic disorder in which oxidized hemoglobin cannot
carry oxygen, which can be fatal if untreated.” A prior case series conducted at our institution underscored the variability of methemoglobin levels in fatal versus
non-fatal cases and highlighted the importance of interpreting postmortem saturation values in suspected nitrite/nitrate poisonings.®

This case series builds on that work by enhancing the forensic science community’s competence in identifying sodium nitrite/nitrate-related suicides and
recognizing the unique investigative challenges they present. By highlighting demographic patterns, scene findings, and toxicological results, this study aims to
improve investigative performance and preparedness for future occurrences. The findings are also intended to deepen understanding of this emerging method
of suicide, support early recognition in both forensic and clinical settings, and guide public health interventions for at-risk populations.

Methods: A search of the Harris County Institute of Forensic Sciences (HCIFS) database was conducted to identify all cases in which the terms “nitrite” or
“nitrate” were listed in the cause of death statement over a 10-year period, from January 2015 to December 2024. This search yielded 28 cases, which were then
cross-referenced with their corresponding autopsy reports. Following review, 6 cases were excluded due to the cause of death being attributed to accidental
overdoses of isobutyl nitrite, a psychoactive recreational inhalant. The remaining 22 cases were included for analysis. Case characteristics assessed included
age, sex, race, cause of death, location of death, scene findings, manner of death, and autopsy and toxicology results. Routine toxicological analysis was
conducted at HCIFS, and postmortem blood samples were submitted to an external laboratory for methemoglobin and/or nitrite/nitrate analysis.

Results: Between 2015 and 2024, 22 deaths were attributed to sodium nitrite/nitrate toxicity, all resulting from intentional ingestion and classified as suicides.
Strikingly, all cases occurred within the last six years of the study period, with none identified prior to 2019, underscoring the recent and rapid emergence of
this method of suicide. Decedents ranged in age from 17 to 65 years (mean 28.0 years, SD 13.4), with near equal sex distribution. Psychiatric history was present
in the majority of cases, most commonly depression, and several individuals had prior suicidal ideation or attempts. Scene investigations revealed ingestion
most often occurred in the decedent’s residence, where associated items such as chemical containers, measuring tools, or residue were typically discovered. In
a minority of cases, the compound was traceable to mail-order sources. Suicide notes or other clear evidence of intent were documented in approximately half
of the cases.

Discussion/Conclusion: These findings establish sodium nitrite/nitrate ingestion as a distinct and emerging suicide method characterized by demographic
diversity, frequent psychiatric comorbidity, and consistent scene indicators, highlighting the importance of early recognition in both forensic investigation and
public health surveillance.
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Y27  DNA Extraction From Bone: A Novel Workflow Using Theralin and Magnetic Beads

Marguerite E. Godwin, BS* George Mason University, McLean, VA; Mark R. Wilson, PhD, George Mason University, Fredericksburg, VA,
Charla Marshall, PhD, DNAID Services, Lewes, DE; Joseph A. DiZinno, DDS, George Mason University, Alexandria, VA

Learning Objectives: This presentation will introduce the use of a novel bone demineralization reagent, Theralin, that will be paired with Prepfiler magnetic
beads to optimize a powder-free DNA extraction workflow for skeletal samples. Attendees will gain insight into the comparative performance of multiple
experimental extraction methods, the outcomes of direct Polymerase Chain Reaction (PCR) testing with BSA to evaluate inhibition, and measurable data on
DNA recovery efficiency from Theralin-treated bone.

Impact Statement: This presentation will positively impact the forensic science community by contributing to the development of a skeletal DNA recovery
workflow that can be standardized, efficient, and less prone to contamination. By eliminating the need for destructive bone powdering, minimizing PCR
inhibition, and streamlining extraction protocols, this presentation aims to improve laboratory performance and strengthen the reliability of skeletal remains in
human identification efforts.

Abstract Text: The recovery of DNA from skeletal remains continues to challenge forensic scientists due to the mineralized matrix of bone and frequent co-
extraction of inhibitors that interfere with downstream amplification. Traditional methods often require the destructive pulverization of bone followed by EDTA
demineralization, a process that increases contamination risks and may contribute to DNA degradation.!* Theralin, a novel precipitating fixative, offers an
alternative by demineralizing intact bone into a soft, gum-like state. This allows for digestion and sectioning without the need for powderization.>®

In this study, the efficiency of DNA extraction from Theralin-treated bone is evaluated using two different DNA extraction workflows. Method A utilizes the
PrepFiler BTA kit lysis buffers, DTT, proteinase K, and magnetic bead binding.*® Method B combines PrepFiler BTA kit-based lysis with a phenol-chloroform
cleanup prior to bead binding.>!° Approximately 0.1g samples of human bone are treated with Theralin and replicates are prepared with either a spike-in of
known DNA or un-spiked samples to test for endogenous DNA recovery. DNA yield, degradation, and internal positive control (IPC) performance is assessed
using data from quantification before continuing on to assess the STR profile quality. In addition, direct PCR experiments are conducted with pre-extraction
Theralin™-treated samples, with and without the addition of bovine serum albumin (BSA), to determine whether the fixative introduces inhibitory effects in
downstream amplification.!!

Prior research demonstrates that magnetic bead-based extractions paired with demineralization improve recovery success compared to methods lacking a
demineralization step.'? Studies also show that phenol-chloroform organic extraction improves purity and minimizes inhibitors carryover, even outperforming
longer, multi-step protocols.>'> Building on these concepts, this study tests the compatibility and optimization of Theralin with PrepFiler magnetic bead
extraction alongside a direct PCR workflow to determine if the Theralin treatment itself is inhibitory to DNA extraction. If validated, this study could introduce
a workflow that reduces contamination risks, minimizes destructive processing of samples, and provides forensic laboratories with a reliable method for skeletal
DNA recovery using Theralin.
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Y28  The Application of ATR/FTIR Spectroscopy for the Identification of Cosmetic Foundations Versus
Environmental Materials Such as Food or Soil on Cloth

Jaden Force, BS*, Towson University, Baltimore, MD; Kelly M. Elkins, PhD, Towson University, Towson, MD

Learning Objectives: This poster will provide attendees with a better understanding of the capabilities of Attenuated Total Reflectance (ATR) Fourier Transform
Infrared (FTIR) spectroscopy when analyzing cosmetic foundations in a forensic context. Specifically, if ATR/FTIR is capable of discriminating between
cosmetic foundations on cotton cloth and other potential sources of staining or discoloration such as food, beverages, dirt, and even other types of cosmetic
products.

Impact Statement: Previous studies have found ATR/FTIR capable of discriminating different cosmetic foundations to a relatively high degree. However, if a
piece of evidence such as article of clothing is recovered and has an area of discoloration on it, investigators likely will not be able to visually distinguish between
discoloration due to transfer of a cosmetic foundation and other potential sources of discoloration. This project seeks to better define the capabilities and
limitations of ATR/FTIR spectroscopy and statistical methods in differentiating cosmetic foundations as compared to other visually similar substances.

Abstract Text: Various cosmetics may be encountered as trace evidence in criminal investigations due to their ability to be transferred and the frequency with
which they are worn. Previous studies on forensic cosmetic evidence have largely focused on cosmetics such as lipsticks and eyeliner, with a comparatively
limited number of studies published on cosmetic foundations. Of the studies published on the analysis of cosmetic foundations using FTIR so far, it was found
to be fairly successful when discriminating between different foundations. However, discoloration and stains can be caused by a variety of substances such as
food, beverages, dirt, and other cosmetic products. This project seeks to evaluate if ATR/FTIR is first capable of discriminating between discoloration caused
by a cosmetic foundation and discoloration caused by another visually similar substance. Thirty different foundations three shades within a single product line
from ten different brands were evaluated along with a variety of “look-alikes” including other cosmetic products such as concealers, skin tints, and eyeshadows.
Samples were applied to one half of a piece of white cotton cloth and the other, clean half was run as the background on the ATR/FTIR spectrometer in the mid-
IR range. Collected spectral data were then be subjected to discriminant analysis of the stretches in order to evaluate if the foundation samples can be
differentiated from the “look-alikes.”
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Y29  Optimizing DNA Extraction and Communicating PhenoTrivium Panel Results for Cold Case Skeletal Samples

Madison N. Townsend, BS*, Western Carolina University, Cullowhee, NC; Brittania J. Bintz, MS, Western Carolina University, Cullowhee, NC;
Maureen P. Hickman, MS, Western Carolina University, Cullowhee, NC; Tiffany B. Fracchia, PhD, Vanderbilt University, Nashville, TN,
Alice Gooding, PhD, Kennesaw State University, Kennesaw, GA; Frankie West, PhD, Western Carolina University, Cullowhee, NC

Learning Objectives: Attendees will learn how different DNA extraction methods impact the quality and yield of DNA from skeletal samples for Massively
Parallel Sequencing (MPS), with a focus on forensic applications. They will gain insight into how different extraction techniques impact coverage, sensitivity,
and read generation using the Ion AmpliSeq™ PhenoTrivium SNP Panel to generate phenotypic and biogeographic ancestry profiles from degraded skeletal
samples.°

Impact Statement: This presentation will enhance the forensic science community’s understanding of optimized bone extraction by providing evidence-based
guidance on selecting DNA extraction methods for degraded skeletal samples that will undergo downstream analyses using MPS. By comparing data generated
using the Ion GeneStudio™ S5 platform, we will demonstrate which extraction method is best for generating MPS data, specifically, phenotypic and ancestry
profiles which may be used to communicate with law enforcement to translate into actionable investigative leads.

Abstract Text: The identification of skeletal remains from cold cases presents a persistent challenge in forensic science. Recent advancements in forensic
genetics, particularly MPS, offer new opportunities for recovery of high-quality DNA data from degraded skeletal samples including detailed phenotypic and
biogeographic ancestry profiles.' This research aims to evaluate the efficiency of four DNA extraction methods including the Promega Bone DNA Extraction
Kit, a protocol developed by Rohland and colleagues specifically for ancient samples, the Applied Biosystems PrepFilerO BTA Forensic DNA Extraction Kit,
and a modification of the PrepFiler® BTA kit to include an extended incubation. Eleven skeletal samples were evaluated via Quantitative PCR (qPCR) using
the Quantifiler™ Trio kit, this assessed the DNA yield and quality. From this assessment the six highest-yielding samples from each extraction method were
selected for downstream library preparation and MPS.?

Libraries were prepared using the lon AmpliSeq™ PhenoTrivium Panel with the Ion Precision ID kit on the Ion Chef™ System to automate library construction
and templating. Sequencing was performed on the lon GeneStudio™ S5 platform using an Ion 530™ Chip, allowing medium-throughput, high-quality data
generation., Sequencing data was analyzed using HlrisPlex-S and associated bioinformatics pipelines to generate phenotypic and ancestry predictions for each
selected sample.® This approach enables simultaneous evaluation of externally visible characteristics, biogeographic ancestry, and Y-chromosomal lineage
markers in degraded skeletal DNA.

This research provides several key contributions. First, it identifies the extraction method that maximizes DNA yield and sequencing quality for MPS on the
Ion-based platform, informing best practices for skeletal DNA analysis in forensic casework. Second, it demonstrates the utility of the Ion AmpliSeq™
PhenoTrivium Panel for generating phenotypic and ancestry profiles even from highly degraded skeletal material. Collectively, these findings advance forensic
methodologies for skeletal remains for MPS applications.
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Joseph M. Rahm, MSFS*, Florida International University, East Longmeadow, MA; DeEtta Mills, PhD, Florida International University, Miami, FL

Learning Objectives: This presentation will explainh ow isothermal amplification can be used to augment Polymerase Chain Reaction (PCR).
Impact Statement: This presentation provides a proof of concept for the use of isothermal amplification, RPA ,with forensic DNA samples, RPA-PCR assay

Abstract Text: The commonplace nature of touch DNA at crime scenes has allowed for successful DNA typing to identify crime victims and suspects. However,
it has also highlighted limitations with the widely used PCR that is used to generate human identification profiles.'? Stochastic effects associated with touch
DNA—allelic drop out/stutter--make DNA profiles less discriminate and therefore less useful.’ Researchers have shown that use of an isothermal method,
Recombinase Polymerase Amplification (RPA), reduced the occurrence of stutter in the detection of cancer microsatellites or short tandem repeats (STR) by
70% in low level DNA samples compared to PCR using fluorescent primers and fragment size detection by capillary electrophoresis.* Furthermore, RPA has
also been shown to be highly resistant to inhibition caused by samples in complex matrices, like touch DNA samples collected from steel and brick which
contain amplification inhibiting ions and debris, respectively.’

The use of inhibition-resistant RPA combined with its low limit of detection, or ability to amplify DNA with high fidelity from as little as one cell means it could
potentially be used as a vital tool to augment the targets used to create DNA profiles from the most challenging samples.*¢ Testing the proposed RPA-PCR
solution to improve the profile quality of touch DNA samples was initially done with an optimal amount of DNA, 3 ng, for processing with RPA. Primers for
specific core STR targets, Amelogenin, D5, D16, and Penta D, were 25-30 base pairs in length to fit the requirements of the recombinase enzyme that forms a
complex with each primer to drive the amplification reaction.” The occurrence of non-specific amplification plagues isothermal amplification methods was seen
in core STR markers larger than 200 base pairs, D5, D16, and Penta D, although Amelogenin was successful.”® Next, the amplification of STR mini loci, D7,
D21, THO1, CSF1PO, Amelogenin, and FGA was done using RPA at 32 C using the magnesium concentrations specified in a recent study. Samples were
analyzed using capillary electrophoresis, diluted and re-run on the genetic analyzer to check for migration effects. The only RPA products suitable augmentation
with PCR were Amelogenin fragments due to the formation of RPA product concatemers for other markers. The core STR Amelogenin product was used as the
template for PCR amplification for the STR mini Amelogenin marker. The quality of alleles produced from the RPA-PCR was compared to the same assay with
the addition of a direct spike of 1 ng of DNA to provide insight into the viability of RPA mechanisms as a tool to eventually augment touch DNA samples using
RPA templates as the input for PCR amplification of mini STRs in forensic DNA workflows for Human Identification. This preliminary study shows that it is
possible to utilize RPA products to augment PCR reactions but not yet at the analytical thresholds of most touch DNA samples, further optimization must be
done to develop the RPA-PCR assay for other mini STR makers.
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Y31 Investigating the Correlation Between Body Mass and Hip Joint Measurements in a Taiwanese
Non-Adult Sample

Rachel Riddell, BA*, George Mason University, Vienna, VA; An-Di Yim, PhD, George Mason University, Manassas, VA

Learning Objectives: After attending this presentation, attendees will learn how hip joint morphology can be used to estimate body mass in non-adult skeletal
remains, specifically in the Taiwanese population. This presentation will provide an insight into the applicability and limitations of current methods of body
mass estimations involving the hip joint, as well as emphasize the need for population- and age-specific standards for these measurements in the field of forensic
anthropology. Additionally, this research will highlight the importance of diverse skeletal samples in methodological development to further inform and improve
accuracy in forensic identification.

Impact Statement: This research will impact the forensic science community by providing a better understanding of the applicability and limitations of current
methods of body mass estimations involving the hip joint and highlighting the importance of diverse skeletal samples in methodological development to further
inform accuracy in forensic identification.

Abstract Text: Previous studies have examined the effect of mechanical stimuli on bone morphology with relation to weight-bearing structures of the hip.
Notably, a recent study out of Texas State University has examined this relationship in adults, analyzing how variations in body mass index (BMI) correspond
to macroscopic differences of the femur, with additional attention to patterns of sexual dimorphism. While these studies have made progress to incorporate
measurements of the lower limbs to inform an adult body mass index (BMI) score, the application of this methodology to the non-adult skeleton remains has
not been studied. This gap in the current literature is critical, as an accurate estimation of body mass in juvenile remains can be essential for forensic identification,
especially in cases involving unidentified or fragmented nonadult remains. This study investigated the correlation between body mass and specific measurements
of the hip joint in a Taiwanese non-adult sample, addressing a significant gap in forensic anthropology and forensic science.

This study used 85 computed tomography (CT) scans of individuals assigned males and females at birth between 1 and 15 years old from National Taiwan
University Hospital. Three-dimensional (3D) models of proximal femurs were created and aligned using 3D Slicer. The sample was divided into separate weight
categories based on the BMI: normal (< 95th percentile) and obese (> 95th percentile), and Multivariate Procrustes analysis was used to compare the shape of
the proximal femur across body mass and age categories to explore a potential correlation. The findings indicated there is a slight difference between normal
weight and obese non-adult individuals, starting around puberty (age 12 for males and age 11 for females) in the Taiwanese sample. These results correspond
with previous studies on adult femoral shape change as it relates to obesity, providing valuable insight into the effects of childhood obesity on bone
morphology—especially while the bone is still developing—as well as contribute towards a greater accuracy in forensic investigations involving juvenile
skeletal remains.

Forensic Anthropology; Obesity; Non-Adult
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Y32  Basic Tools, New Approaches: Using Mandibular Canine Index and 3D Imaging for Subadult Sex
Determination

YFSF Posters—2026

Jorja Hill*, Liverpool John Moores University, Norton Canes, England, United Kingdom, Satu Valoriani, PhD, Liverpool John Moores University,
Liverpool, England, United Kingdom

Learning Objectives: After attending this presentation, attendees will gain an understanding of the current research gaps in the field of forensic human
identification for subadults. The importance of testing existing methods aimed at adults, on subadult samples, to determine reliability and validity will be
demonstrated. The need for integrating digital and traditional anthropometric methods will also be explored.

Impact Statement: This study evaluates the effectiveness of the Mandibular Canine Index (MCI) for sex estimation in subadults using 3D Computed
Tomography (CT) scans. The findings highlight the potential of digital imaging to expand forensic identification methods to younger age groups and underscore
the need for standardized approaches in subadult analysis.

Abstract Text: One of the first steps in the identification of commingled remains and/or from mass disasters is to separate the sexes, halving the possible
matching identities. Standard sex determination methods, such as analysis of cranial and innominate morphology, cannot be used on subadults, as the sexually
dimorphic traits that distinguish the sexes are not yet developed, making the identification of subadults a more difficult task.! Human teeth are highly preserved
and able to withstand situations like mass disaster, making them useful when identifying fragmented remains. Tooth development is already a well-established
age estimation method for subadults, so the question of whether metrics can be taken from these teeth to determine sex is posed.? This research aims to assess
the accuracy of an existing dental-based sex determination method and to examine whether there are significant size differences between the sexes of subadult
individuals.

Current literature identifies the mandibular canine as the most sexually dimorphic tooth in the human dentition.?> Accordingly, this study measures the mesio-
distal widths and inter-canine arch widths of the mandibular canines using the Mandibular Canine Index (MCI) method.* The youngest individual that the MCI
method appears to have been tested on was 13 years old but was grouped within an adult sample®. For this study, a sample of only subadults was analyzed using
100 CT scans from the New Mexico Decedents Image Database (NMDID).® This included 50 males and 50 females between 6 and 15 years old. As CT scans
were used, those with unerupted permanent canines were considered. Of the 50 males and 50 females, 20 of each had unerupted canines and 30 had erupted
canines. Scans were visualized, segmented and measured using 3D Slicer 5.8.1.

Individual MCls were calculated and then compared to a standard MCI created for the whole sample, resulting in sex classifications. Prediction accuracy was
calculated, along with other descriptive statistics. Sexual dimorphism levels of 6.677% were calculated for the mesio-distal widths, and 10.526% for the MCIL.
However, a negative sexual dimorphism of -1.095% was observed in the inter-canine arch width measurements. Overall sex prediction accuracy was 61%.
Females showed a more accurate prediction accuracy of 64% compared to 58% in males. Unerupted canines yielded a more accurate prediction at 65%
compared to 58% for erupted canines.

This study underscores the value of integrating 3D imaging with traditional anthropometric methods, demonstrating the potential advantages of digital
measurements in subadults, particularly the ability to include younger age groups in analyses. Additionally, the research highlights a gap in the existing literature
regarding standardised methods for subadult forensic identification, emphasizing the need for further investigation and the continued development of age-related
standards.
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Y33  Differentiating Blunt Force Trauma Fractures From Thermal Fractures in Fleshed and Skeletal Deer Crania

Alyssa A. Ranney, MS*, Minnesota State Mankato, New Auburn, Wi

Learning Objectives: After attending this presentation, attendees will better understand how thermal alteration affects blunt force trauma analysis and how it
differs between fleshed and skeletal remains.

Impact Statement: This presentation will impact the forensic science community by supplementing current literature on identifying blunt force trauma fractures
after thermal alteration on both fleshed and skeletal deer crania.

Abstract Text: Blunt-force trauma deaths are one of the most common cases encountered by forensic anthropologists because they involve accidental, suicidal,
and homicidal deaths. In some forensic cases, blunt force trauma is sometimes concealed by thermal alteration to cover evidence.! Thermal alteration often
makes identifying pre-existing blunt force trauma fractures in forensic cases more difficult. Anthropologists face numerous challenges trying to understand both
the effects of the fire and the blunt force impact. Distinguishing thermal trauma from pre-burning trauma becomes difficult due to the complexity of the
mechanical and chemical properties that affect blunt force and thermal trauma.?

There have been numerous studies testing the degree to which thermal alteration conceals blunt force trauma, but they have typically focused on either using
fleshed or skeletal remains, not both. Additionally, these studies have had varying results depending on whether mechanical or manual trauma had been applied,
and whether the missing soft tissue structures were accounted for during the trauma replication and burning process in the skeletal studies. The goal of this study
was to determine how thermal trauma conceals or alters blunt force trauma fractures and how thermal concealment differs between skeletal and fleshed remains.
This study aims to contribute and help clarify the contradictory results in previous literature by using specific characteristics that previous studies have attributed
to either blunt force trauma or thermal trauma and comparing them in fleshed and skeletal remains under the same conditions.

For this study, a sample of fourteen deer heads was used. Two of the deer heads were used on the day to test the blunt force trauma machine, while the other
twelve were divided into controls (6) and simulated trauma (6). Both categories contained three fleshed remains and three skeletal remains. Blunt force trauma
was experimentally replicated using a homemade trauma machine that represents a hammer-swinging. The blunt force trauma machine ensured that all deer
crania were hit in the frontal region with the same amount of applied force. All samples were then subjected to an open-air outdoor wood fire to replicate forensic
cases. Samples were placed in the horizontal plane and burned for a total of 45 minutes before being allowed to cool down overnight.?

The crania were then analyzed, and fracture type, fracture margins, color changes, and soft tissue survival were recorded4. The results showed that blunt force
trauma fractures were distinguishable from thermal trauma fractures in both the skeletal and fleshed remains. Additionally, fracture type, color changes, and soft
tissue survival differed between the fleshed and skeletal remains, concluding that thermal concealment can be distinguished in different phases of decomposition.
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Y34  Evaluating IR Spectra Variation of Pepper-Based Defense Products

Jocelyn P. Polanco, BS*, Towson University, Spencerville, MD

Learning Objectives: Attendees will learn: (1) the sample preparation used in the experiment; (2) what Fourier Transform Infrared (FTIR) experimental
parameters were used to obtain the spectra; (3) how the spectra of pepper sprays and pepper gels differ from one another; and (4) the wavenumbers that are used
for comparison of spectra.

Impact Statement: Currently, there is a shortage in the literature for studies that compare pepper sprays and pepper gels. The extraction of the pepper defense
products remain unclear in the literature. The extraction method(s) utilized is solvent free, saving on time and money. FTIR analysis has a shorter analysis time
compared to Gas Chromatograph/Mass Spectrometry (GC/MS). FTIR is also cheaper and the cost and time of training is not as much as GC/MS.

Abstract Text: After attending this presentation, attendees will become familiar with the sampling of nonlethal defense products, the FTIR experimental
methods, the wavenumbers used to compare spectra, the spectrum of capsaicin, and the differences between the FTIR spectra of pepper gels and sprays.

Pepper based defense products are widely available in the United States of America.! They are commonly used by law enforcement agencies for being nonlethal
and temporary.? Due to its availability, they can be used in a criminal context by a victim, perpetrator, or law enforcement.

Capsaicinoids in oleoresin capsicum are the active ingredients that gives pepper-based defense products their incapacitating effect.> Currently, forensic
laboratories test for capsaicin, a capsaicinoid, but do not differentiate between pepper gels and pepper sprays. Since, both are pepper-based defense products
they utilize similar ingredients, however pepper gels include a thickening agent.? Pepper spray and pepper gel from the brand Mace were dispensed onto a white
cotton matrix that was placed into a centrifuge tube and capped. The sample was placed on the stage and FTIR spectra were then taken and compared. An FTIR
spectrum of capsaicin was also taken for comparison. Specific capsaicin peaks were identified then found on the spectra of the pepper-based products for
evaluation. The differences noted will be presented.
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Y35  Enhancing Forensic Toxicology Through Postmortem Applications: Evaluating the Viability of Skin Swabbing
as a Drug Testing Matrix

Hannah D. Schaeffer, BS* Duquesne University, Scottdale, PA; Abigail V. Burke, MS, Virginia Department of Forensic Science, Manassas, VA;
Rebecca Wagner, PhD, Virginia Department of Forensic Science, Richmond, VA, Jennifer L. Hammers, DO, Jennifer Hammers Pathology LLC,
Duquesne University, Pittsburgh, PA; Stephanie J. Wetzel, PhD, Duquesne University, Pittsburgh, PA

Learning Objectives: This research aims to examine the viability of utilizing skin swabbing as a potential method for extracting, detecting, and quantifying
illicit substances present within collected samples. Additionally, it tests the null hypothesis, skin swabbing is not a viable method for drug testing, by way of a
p-value test and performs a six-way Analysis of Variance (ANOVA) test to compare each matrix, focusing on the factors of effectiveness, testing duration, and
cost efficiency.

Impact Statement: Traditional drug testing matrices, such as blood and urine, present limitations in invasiveness, cost, and logistical requirements. These
limitations prompt reconsideration of an optimal matrix and exploration of novel alternatives. This research permits the designation of the most adequate matrix
while introducing the potential of skin swabbing as a noninvasive, cost-effective additive matrix that would augment existing drug testing options.

Abstract Text: The CDC reported 70.3 million individuals abused drugs, resulting in 89,740 overdose-related deaths in 2024."? Drug abuse has influenced drug
testing practices, particularly in criminal investigations, as law enforcement uncovers patterns through trafficking routes, polydrug networks, adulterated
substances, user demographics, cross-addiction, and distribution platforms.>* Frequently abused drugs within this application include amphetamine, cocaine,
cannabinoids, phencyclidine, morphine, buprenorphine, oxycodone, fentanyl, and methadone.’

This study examined the viability of utilizing skin swabbing as a potential method for the extraction, detection, and quantification of drugs present within
collected samples. Furthermore, forward advancements in this novel technique were formulated through comprehensive statistical analysis and compared to
established toxicological matrices by effectiveness, testing duration, and cost efficiency.

Ten samples were collected from each of the five overdose decedents (n=50) used for this study at the Westmoreland County Coroner’s Office: four skin swabs,
two oral fluid samples, one vitreous humor sample, one blood sample, one hair sample, and one urine sample. Before collection, target skin areas were cleaned
with water. Skin samples were collected via abrasive swabs from the calves, neck, armpits, and behind the knees. Apart from the skin swabs, each matrix
underwent different previously established solid-phase extraction methods. The skin swab extraction method combined DNA extraction methods for buccal
samples from cotton swabs and toxicology methods for solid phase extraction from tissue samples. The skin samples were then compared against established
toxicology matrices, which acted as controls for this study.

The Agilent 1200 Series LC Stack and 6460 Triple Quad Mass Spectrometer were used in conjunction with Dynamic Multiple Reaction Monitoring (MRMs)
to identify the presence of seven target drugs: methamphetamine, benzoylecgonine, alprazolam, morphine, 6-MAM, oxycodone, and fentanyl. Quantification
was completed using a calibration curve derived from peak height ratios of the nondeuterated and deuterated target drugs in nine standards, with concentrations
ranging from 1500 ng/mL to 5.86 ng/mL. All chromatograms were analyzed using MassHunter Workstation Qualitative Analysis software.

Results were cross-referenced against autopsy toxicology reports. A six-way ANOVA assessed each matrix in comparison to one another, using a 95%
confidence interval and p-value analysis to determine statistical significance and test the null hypothesis: skin swabbing is not a viable method for drug testing.
Currently, preliminary testing revealed skin swabbing as a viable method for collection, as chromatograms yielded prominent peaks viable for identification and
quantification of methamphetamine, benzoylecgonine, morphine, oxycodone, and alprazolam. The skin swabbing extraction method utilizes procedures
congruent with DNA extraction by employing a homogenous mixture, proteinase K, a heating period, and lysis buffer to produce accurate concentrations and
viable chromatograms for the target drugs.® Chromatograms produced from the established matrices prove their methods yield adequate results.

Preliminary results suggest skin swabbing is a viable matrix for a noninvasive and cost-effective method of drug testing. While this research only utilizes
postmortem individuals as its subjects, introducing a potential gap in the field, it is hypothesized that findings will be reciprocal to living subjects. However,
further research on living donors is required to verify this hypothesis due to variability in skin behavior.
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Y36  Color Spectrophotometer as a Powerful Tool to Evaluate Human Fluid Stains on Denim Fabrics

Shelby Barrager*, Pittsburg State Chemistry Department, Pittsburg, KS; Mazeyar Parvinzadeh Gashti, PhD, Pittsburg State University,
Pittsburg, KS

Learning Objectives: The main learning objectives of this research is as follows: (1) to understand the potential of color spectrophotometry as a non-destructive
analytical tool for forensic evaluation of human body fluid stains on denim; (2) to examine how color coordinate properties (L*, a*, b*) of different fluids
change over time and under varying environmental conditions (room temperature, dark storage, daylight exposure); and (3) to explore the forensic implications
of stain aging patterns and their role in improving accuracy and reliability in body fluid identification.

Impact Statement: This research highlights the potential of color spectrophotometry as a rapid, objective, and non-destructive method for the forensic
evaluation of body fluid stains on denim. By quantitatively analyzing colorimetric changes in different fluids under varying aging and environmental conditions,
the study provides valuable insights into the temporal stability and distinguishing features of common forensic stains. The findings can support forensic
practitioners in developing standardized protocols for preliminary stain identification, reducing reliance on destructive chemical tests, and preserving evidence
for downstream molecular analyses. Ultimately, this work advances the use of optical technologies in forensic science and strengthens the reliability of evidence
interpretation in criminal investigations.

Abstract Text: The forensic identification of body fluid stains plays a critical role in crime scene investigation, where accurate and non-destructive analytical
tools are highly valuable. Traditional approaches often rely on chemical presumptive tests or molecular analyses, which may be destructive, time-consuming,
or subject to false positives. Color spectrophotometry offers an alternative technique by enabling objective, quantitative evaluation of stains based on their
optical and colorimetric properties.

The aim of this study is to investigate the application of color spectrophotometry as a non-destructive analytical method to characterize and differentiate various
human body fluid stains on denim fabric. Standard denim samples were stained with seven different fluids—blood, semen, saliva, vaginal fluid, menstrual
blood, urine, and sweat. Each stain was subjected to spectrophotometric analysis to record color coordinates (L*, a*, b* values), providing a precise numerical
description of color variation. To assess the influence of environmental factors, the stains were aged under three storage conditions: room temperature, dark
room, and exposure to daylight lamp, for durations of 7 days, 14 days, 1 month, and 2 months.

This study seeks to evaluate how the optical signatures of stains change over time and under different conditions, with the goal of identifying characteristic
patterns that may aid in stain recognition and differentiation. The findings are expected to contribute to the development of a rapid, reproducible, and non-
invasive tool for forensic analysis of body fluid evidence, particularly when applied to commonly encountered substrates such as denim. '
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Y37  Determination of Assembly Time of 80% Firearms and Subsequent Operability

Elisabeth V. Smith, BS* Duquesne University, Youngsville, PA; Caitlin Baker, MS, Arkema, Downingtown, PA; Anita K. Lorenz, MS, Allegheny
County Office of the Medical Examiner Forensic Laboratory Firearms/Toolmarks Section, Coraopolis, PA,; John A. Viator, PhD, Duquesne
University, Pittsburgh, PA; Matthew H. Regentin, MS, Duquesne University, Pittsburgh, PA; Pamela Marshall, PhD, Duquesne University,
Pittsburgh, PA

Learning Objectives: This presentation will share findings from university-led research examining the assembly process of 80% firearm Kkits, better known as
Privately Made Firearms (PMFs) or “ghost guns,” by individuals with varying levels of firearm experience. Attendees will gain insight into the practical
challenges of assembling these firearms, the accessibility of PMFs, and the relative ease with which they can be converted into fully functioning weapons.

Impact Statement: This research contributes to the forensic science community by enhancing law enforcement officials’ understanding of PMFs. By evaluating
the difficulty of assembling these firearms from premade kits, the study may assist in estimating the prevalence of PMF assembly and distribution.

Abstract Text: An 80% firearm, also referred to as an “80% receiver,” “unfinished receiver,” or “80% complete,” is an item that some may believe has not yet
reached a stage of manufacture that meets the definition of “firearm frame” or “receiver” according to the Gun Control Act (GCA).! An 80% firearm is an
unfinished and unserialized blank that requires machining work from the end user such as milling the trigger pocket and drilling three holes, to turn it into a
100% lower receiver, or, what is legally considered a firearm.>? Many 80% firearms can be purchased with little to no information about the buyer being needed.
Online retailers may only require photocopies of your driver’s license and purchasing credit card for the state purpose of verifying identity.

Despite growing concerns, limited research has explored the practical challenges of assembling PMFs. This study evaluated the assembly process of
an 80% firearm kit by using five participants with varying levels of firearm knowledge: three with no experience, one with moderate experience, and
one with extensive experience. Assembly difficulty was assessed using three criteria: total time to completion, accuracy of assembly, and the level of
guidance required. The findings of this study provide insight into the accessibility and operability of PMFs, with implications for forensic
investigations and policy development.
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Y38  Toward Mass Spectrometry Imaging of Latent Prints Using Visible Matrix-Assisted Laser Desorption
Electrospray Ionization

Julia X. Morelli*, The University of Tampa, Tampa, FL; Kenyon Evans-Nguyen, PhD, The University of Tampa, Tampa, FL

Learning Objectives: Attendees will gain a general understanding of how Matrix-Assisted Laser Desorption Electrospray Ionization (MALDESI) can be
implemented in forensic latent print analysis. Additionally, attendees will learn how this technique can provide spatially-resolved chemical information for
potential contaminants found on a fingerprint.

Impact Statement: Work in development of a prototype visible MALDESI instrument specifically designed for improved Mass Spectrometry Imaging (MSI)
of latent prints will be presented. After implementation, this instrument could be smoothly incorporated into current workflows for latent print development that
rely on rhodamine-based dyes such as RAM. Examiners would then obtain not only fingerprint images, but also chemical information detailing the spatial
distribution of relevant exogenous compounds, such as drugs and explosives.

Abstract Text: Mass spectrometry imaging (MSI) produces chemical images of fingerprints, allowing for the determination of amino acids as well as potential
contaminants (i.e., drugs and explosives). This technique can aid in identifying an individual as well as their activities. Previous MSI work in fingerprints relies
on vacuum Matrix Assisted Laser Desorption Ionization (MALDI). However, the sample preparation process for MALDI does not integrate well within the
traditional workflow of latent print examiners. Implementing a rhodamine-based dye, which examiners already use to develop latent prints on non-porous
surfaces, as a matrix for visible Matrix-Assisted Laser Desorption Electrospray lonization (MALDESI) would help address this gap in research.'? Thus, this
work aims to investigate pigments common to latent print dye stains as potential matrices for MALDESI-MSI to better integrate chemical imaging into the
traditional workflow of a latent print examiner.

The MALDESI source, based on the design of Muddiman and co-workers, was constructed in-house and coupled with a Thermo LTQ XL Linear Ion Trap.?
Samples were ablated on a glass slide using a focused beam from an Nd:YAG laser (Continuum Minilite) with an output of 532 nm through a 5x magnifying
objective. Aerosols of the ablated sample were subsequently ionized by a nano-spray emitter with a flow of 1:1 acetonitrile: water + 0.1% formic acid and
captured using an extended ion transfer inlet. An X-Y-Z motion stage controlled by an Arduino board enabled mass spectrometry imaging, with each scan at a
given position being counted as a pixel within a chemical image.

Initial experiments involved investigating explosive standards, including potassium perchlorate (100 pg/mL), in a saturated Rhodamine-6G solution and
deposited onto glass slides. Preliminary data with this model system indicate that visible MALDESI with a rhodamine matrix is feasible. Current work is focused
on the full implementation of the constructed visible MALDESI source for MSI of latent prints developed with rhodamine/RAM dye, including the incorporation
of recent software programming that coordinates the motion stage movement, laser firing, and data collection.
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Y39  Assessing the Prevalence of p-Phenylenediamine in Henna Tattoo Inks Purchased in Northern Delaware

Laell Sands*, Lincoln University of Pennsylvania, Lincoln University, PA; Muhammed T. Taimoor Chaundry, MPhil, Medical City for Military and
Security Services, Ministry of Defence, Mucant, Sultanate of Oman, Muscat, Masqat, Oman; Tom Gluodenis, PhD, Lincoln University, HBCU
Undergraduate Center for Forensic Science, Lincoln University, PA; John Stallworth, BS, Lincoln University, HBCU Undergraduate Center for
Forensic Science, Lincoln University, PA

Learning Objectives: The audience will gain knowledge of the potential dangers of henna tattoos and the toxicity of Para-Phenylenediamine (PPD). They will
also become aware of the regulatory environment regarding PPD in consumer samples.

Impact Statement: This study will raise awareness to the toxic nature of PPD and its potential impact on public health and safety.

Abstract Text: Henna holds cultural significance as a temporary dye applied to the skin for celebrations, blessings, and beautification in South Asia. Henna
tattoos have become increasingly popular in the United States as henna artists offer services to both children and adults. Para-phenylenediamine or PPD is a
chemical additive incorporated into henna tattoo ink and hair dyes to enhance the black color and offer long-lasting appearance. PPD is a potent allergen and
potential carcinogen which when in direct contact with skin can lead to scarring, severe swelling and blistering. Ingestion of PPD can cause swelling in the
upper respiratory tract and in the larynx ultimately leading to organ failure. As the popularity of henna tattoos continues to increase, so does the rise of concern
for the presence of PPD in these beauty products.! In 2001, the U.S Food and Drug Administration (FDA) banned PPD from being used in products that require
direct application to the skin.? In the interest of public safety, the FDA requires ingredient declaration for cosmetic products under the Fair Packaging and
Labeling Act (FPLA). Many imported products, however, do not have the ingredients printed in English nor does the FPLA apply to cosmetic samples and
products used by professionals (i.e., application at a salon, booth at a fair, or boardwalk).

The objective of this study is to determine the prevalence of PPD in henna ink purchased from Asian grocery stores in Northern Delaware. A secondary objective
is to assess any differences in PPD prevalence across the various types of henna ink: pink, green, black, blue, red, and natural brown.

The GC/MS methodology for this study was that published by Wang and Krynitsky but modified for a DB5-MS column and optimized to reduce the retention
time to less than 4 minutes.? In total 14 samples were collected for this study from Asian grocery stores in Northern Delaware. Multiple varieties of henna ink
were purchased across various manufacturers to assess potential variability. Two henna hair dyes were also purchased as positive controls as they were likely to
contain PPD. Samples were stored in the dark and refrigerated in their original packaging until processed for analysis.

The results from the samples revealed the presence of PPD in the two hair dyes as expected and in one of the black henna tattoo inks at a concentration of 1ppm.
The method detection limit was determined to be 8ppb and the limit of quantitation was determined to be 40 ppb. The spike recovery was 9.9 +/- 0.3 ppm (n=4)
which equates to a 99% recovery.

In conclusion, the potential for PPD adulteration of henna tattoo inks does exist despite current legislation. The limited number of samples made it difficult to
draw any conclusions regarding a correlation between PPD concentration and type of henna ink. Next steps are to expand the study to a larger number of
samples and to develop a DART-MS method for the analysis with the goal of eliminating the need for lengthy sample preparation.

References:

L Jacob, S. E., & Brod, B. (2011). Paraphenylenediamine in Black Henna Tattoos. Journal of Clinical and Aesthetic Dermatology, 46-47.
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Y40  Petroleum-Utilizing and Hemolytic Soil Microbes: Environmental Impacts on Decomposition in
Forensic Contexts

Tristen M. Howell*, Southern University at New Orleans, New Orleans, LA, Lewis Burnett, Southern University at New Orleans, New Orleans, LA;
Brittmey Sylvester, Southern University at New Orleans, New Orleans, LA; Latavia Williams, Southern University at New Orleans, New Orleans, LA;
Georgia A. Williams, MS, George Mason University, Manassas, VA; Meiko Thompson, PhD, Southern University at New Orleans, New Orleans, LA

Learning Objectives: This presentation will enable attendees to identify key mechanisms, such as the presence of petroleum-degrading and hemolytic bacteria,
through which contaminated environments modify decomposition ecology. They will learn to outline the selective culturing approach for isolating
microorganisms with these specific metabolic functions and predict how their activity alters decomposition trajectories compared to pristine environments.
Ultimately, attendees will be able to assess the critical importance of accounting for site-specific contamination when interpreting microbial and taphonomic
evidence for estimating the Postmortem Interval (PMI).

Impact Statement: By integrating environmental microbiology with forensic decomposition research, this study highlights the need to consider soil
contamination as a variable in forensic casework. Petroleum-utilizing and hemolytic microbes may represent novel indicators of decomposition in impacted
environments, expanding the forensic toolkit for PMI estimation and environmental forensics.

Abstract Text: Environmental contamination, particularly from petroleum products, presents a unique variable that can alter local microbial ecology and
potentially confound the decomposition processes used in forensic science.! The presence of petroleum-degrading and hemolytic microorganisms may
accelerate or modify soft tissue breakdown in ways that complicate postmortem interval (PMI) estimation, yet these interactions remain poorly characterized in
forensic contexts.” The objective of this study was to isolate and characterize soil microorganisms from a contaminated site that are capable of petroleum
metabolism and hemolysis, thereby providing crucial insight into how polluted environments affect the microbial communities central to decomposition.

Soil samples were collected from petroleum-impacted areas in southern Louisiana. Microorganisms were extracted using a sterile water suspension and cultured
on three distinct media types to select for specific metabolic functions: nutrient agar for general heterotrophic growth, Bushnell-Haas agar supplemented with
diesel as the sole carbon source to select for petroleum-degrading organisms, and blood agar to identify microorganisms with hemolytic activity capable of
breaking down blood cells. All plates were incubated aerobically and monitored for colony growth and hemolytic zones at 11 and 22 days. Colony morphology
and activity were documented, and representative isolates from each functional group were preserved for future DNA extraction and molecular identification
via 16S rRNA gene sequencing.

Data analysis is ongoing; however, preliminary findings based on colony morphology suggest successful isolation of distinct microbial communities on each
selective medium. We anticipate the presence of known petroleum-degrading taxa and predict that a subset of isolates will demonstrate hemolytic capability.
These differences in growth across the media types are expected to highlight specific functional groups whose combined metabolic activities could significantly
accelerate decomposition dynamics in contaminated soils.

This study is expected to directly identify soil microbial taxa capable of both hemolysis and petroleum metabolism, supporting the hypothesis that contaminated
environments host a unique microbiome that can alter standard decomposition processes. The findings will provide a critical foundation for future research into
decomposition ecology in polluted settings and may ultimately help forensic scientists account for significant environmental variation when estimating PMI in
industrial or accidentally contaminated areas.

References:

I Head IM, Jones DM, Réling WF. Marine microorganisms make a meal of oil. Nat Rev Microbiol. 2006;4(3):173—182.
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Y41  The Evaluation and Comparison of Portable FTIR/Raman Instruments for Field Testing of Illicit Drugs

Sydney R. Ma, BS*, The George Washington University, Falls Church, VA; Alexandra K. Evans, MF'S, U.S. Postal Inspection Service, Dulles, VA,
Ya-Chih (Jessica) Cheng, PhD, The George Washington University, Washington, DC; Ira S. Lurie, PhD, The George Washington University,
Washington, DC

Learning Objectives: This poster will cover a comprehensive evaluation and comparison of two portable spectroscopy instruments for in-field drug testing.
The instruments (Raman 785nm and combination Fourier Transform Infrared (FTIR) /Raman 785nm) have been evaluated using reference standards and a
wide variety of seized illicit drug samples obtained from casework.

Impact Statement: Chemical field-testing instruments are utilized by law enforcement officers, first responders, and forensic scientists to give a preliminary
screening of what substance might be present in an unidentified sample. It is critical that we understand both the strengths and limitations of portable FTIR and
Raman instruments for reliable assessments to be made. This review highlights the strengths and weaknesses of these instruments testing common illicit
narcotics and their mixtures, such that operators can have a better understanding of whether these instruments can provide a reliable presumptive identification.
Also, notes on each instrument’s practicality and ease-of-use have been included for those considering these field-testing options.

Abstract Text: Field testing of suspected narcotics and other unknown materials plays a vital role in supporting law enforcement criminal investigations, first
responder personnel, and harm reduction drug checking services. On-site evaluation provides a rapid assessment of unknowns, a critical advantage when
handling potentially hazardous materials such as fentanyl. For criminal investigations, on-site testing capabilities can help triage evidence submissions to forensic
laboratories, potentially alleviating casework backlogs. Portable instruments can range in size, cost, and selectivity of analysis/discriminating capabilities, but
the main goal is the same: rapid, accurate identification.'?

Common field-testing techniques include color tests and immunoassays, each with their own set of limitations. Both techniques require operator interaction
with potentially hazardous samples, reagents, and subjectivity with interpreting results. In addition, both are only able to analyze at low molecular selectivity
and lack capabilities to identify multiple substances during a single test.>* With the illicit drug market growing each year, it has become more common to see
mixtures and new compounds, both of which can be challenging with these current techniques.’ Thus, there has been a recent push for more selective, portable
analysis mirroring that of which is conducted in the forensic laboratories. Portable gas chromatography and liquid chromatography instruments have been
possible solutions, but both require mobile phase supply and have longer analysis times and larger footprints. Fast forward to the mid-2010’s, portable FTIR
and Raman instruments were marketed as solutions to fill these gaps.

Raman spectroscopy offers the advantage of requiring no sample preparation, allowing unknown substances to be analyzed through transparent packaging-
eliminating exposure risk for field personnel.> In contrast, Fourier Transform Infrared (FTIR) spectroscopy is also a valuable analytical tool, though it generally
requires some sample handling/preparation. Both are highly selective techniques, offering broad identification of substances when equipped with comprehensive
on-board libraries.® To the researcher’s knowledge, there has been limited studies on the effectiveness of both portable analytical techniques using real seized
drugs, alone and in mixtures. Based on the limited, prior research of similar portable instruments, it is anticipated that mixtures and low concentrations of the
target analyte can be potential limitations, whereas casework samples should be easily identifiable.’

This report aims to summarize and compare the effectiveness of the two instruments- one utilizes Raman (785nm) and the other using a combination of both
FTIR and Raman (785nm). Both instruments were first evaluated testing one-component mixtures using common adulterants spanning each of the following
groups: cocaine, ketamine, phenethylamines, benzodiazepines, and opioids. Following the mixture studies, real casework samples were analyzed to compare
identification capabilities. All testing was conducted in triplicate. Practical notes such as ease-of-use, perceived longevity, analysis time, and depth of on-board
libraries were also recorded in this evaluation. Full statistical analysis will be provided once the project is finalized.
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Y42  Microbial Succession in Uncovered Remains: Establishing a Baseline for Postmortem Interval Estimation

Diamon Raymond?*, Southern University at New Orleans, New Orleans, LA; Brittney Sylvester, Southern University at New Orleans, New Orleans,
LA; Latavia Williams, Southern University at New Orleans, New Orleans, LA; Alyssa Lavasseur, Southern University at New Orleans, New Orleans,
Louisiana; Georgia A. Williams, MS, George Mason University, Manassas, VA; Meiko Thompson, PhD, Southern University at New Orleans, New
Orleans, LA

Learning Objectives: This presentation will enable attendees to identify key microbial succession trends in surface-exposed, uncovered remains and
differentiate the colonization patterns of key anatomical sites for Postmortem Interval (PMI) estimation. They will learn to articulate why this baseline model is
fundamental to forensic taphonomy and apply this foundational knowledge to critically evaluate how variables, such as clothing or burial, alter standard
decomposition processes.

Impact Statement: By documenting microbial succession in uncovered remains, this research strengthens the reliability of microbiome-based PMI models.
The results will provide the forensic community with comparative data necessary to distinguish between natural decomposition patterns and those altered by
environmental or human factors.

Abstract Text: Establishing a microbial baseline from uncovered remains is a critical first step in forensic taphonomy, providing a reference model against
which the effects of other variables can be measured.! While microbial succession shows great promise for postmortem interval (PMI) estimation, standardized
data from controlled, surface-exposed scenarios is essential for building reliable comparative frameworks. This study aimed to characterize the baseline
microbial community dynamics across key anatomical sites of a naked porcine model to generate foundational data for future forensic PMI estimation models.

The research was conducted at the George Mason University Body Farm during the summer of 2024. A domestic pig (Sus scrofa domestica) carcass was placed
on the soil surface, fully exposed to natural environmental conditions. To establish a high-resolution timeline of microbial succession, swab samples were
collected daily from the oral cavity, abdominal cavity, and rectal cavity for the first 21 days of decomposition, followed by weekly sampling until July 24, 2024.
All samples were preserved at -80°C for DNA extraction and subsequent 16S rRNA gene sequencing. Planned bioinformatic analyses include profiling microbial
community composition, calculating alpha and beta diversity indices, and conducting a comparative assessment of succession patterns between anatomical
sites.

While data analysis is ongoing, prior research suggests that uncovered remains will exhibit rapid and predictable microbial succession.> We hypothesize that
aerobic bacterial taxa will dominate the early stages of decomposition, with a subsequent shift toward anaerobic taxa as oxygen becomes limited during advanced
decay. Furthermore, we anticipate significant differences in microbial colonization patterns among anatomical sites, with the nutrient-rich and protected rectal
cavity expected to provide the most stable and consistent succession pattern for PMI estimation.

This study will yield a critical dataset on baseline microbial succession in surface-exposed remains. The findings are expected to confirm distinct, site-specific
successional trends and establish the rectal cavity as a highly useful site for PMI modeling. Ultimately, this work provides an essential reference point for future
forensic research, enabling more accurate interpretation of decomposition in complex but common scenarios involving clothing, concealment, or burial.

References:
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Y43  The Determination of Neurotransmitter Levels in Rat Brain Following Opioid-Sedative Exposure Using
Liquid-Chromatography Quadrupole-Time-of-Flight Mass Spectrometry

Laerissa Reveil, MS*, Virginia Commonwealth University, Richmond, VA; Maria Lasaosa, PhD, Virginia Commonwealth University, Richmond, VA;
Amanda Furman, MS, Virginia Commonwealth University, Richmond, VA; Alia Marie Igbal O'Meara, MD, Virginia Commonwealth University,
Richmond, VA; Matthew Halquist, PhD, Virginia Commonwealth University, Richmond, VA

Learning Objectives: Attendees will be able to explain how sedation can impact neurotransmitter brain levels in a delirium model of study and differentiate
the effects of neuroinflammation vs. drug exposure on neurotransmitters. Attendees will also be able to summarize criteria required for full method validation
under Food and Drug Administration guidelines.

Impact Statement: With a high incidence of delirium from illicit and clinical use of drugs, understanding its pathogenesis is imperative. Quantitative analysis
of neurotransmitter levels is necessary to measurably identify biomarkers of delirium as it could inform on effective treatment strategies.

Abstract Text: Clinical or illicit use of opioids and benzodiazepines can cause delirium, a condition from which cognitive dysfunction occurs.! This dysfunction
is thought to result from the imbalance of neurotransmitters (NTs), essential players in memory, learning, and cognition.>> Behaviorally, delirium is exhibited
by observable changes in attention, thinking, memory, and psychomotor function.' Untreated delirium contributes to increased morbidity and mortality rates
and can lead to reduced quality of life and long-term cognitive impairment.? Clinical diagnosis of delirium relies on behavioral assessments, which are subjective
and have low success rates in detection.* Quantification of changes in NT levels would provide demonstrative evidence for the effect of sedation in the
development of delirium.? This study aims to validate a bioanalytical method to measure dopamine (DOP), serotonin (SERT), glutamic acid (GLU), gamma-
aminobutyric acid (GABA), gamma-hydroxybutyric acid (GHB), and acetylcholine (ACT) levels in rat plasma and brain.

Five NTs, in positive mode, and GHB, in negative mode, were chromatographically separated using liquid chromatography quadrupole-time-of-flight mass
spectrometry. The standard curve of 10-5000 ng/mL in 90:10 ACN:H20O and quality controls (QCs), in diluted, pooled rat plasma or brain, were extracted using
a protein precipitation method with ice-cold 1:1 H2O:MeOH + 0.5% formic acid. Following the Food and Drug Administration M10 Bioanalytical Method
Validation and Study Sample Analysis Guidance for Industry, QCs in plasma were evaluated for accuracy, precision, carryover, and stability over four days, and
QCs in brain were partially validated for accuracy and precision over three days.

The method was applied to measure NTs from rats in a delirium model. Male and female Sprague-Dawley rats were repeatedly treated over five days with
saline (n=24), lipopolysaccharide-induced inflammation (LPS; n=20), morphine- (MOR; 2-4 mg/kg/dose) and midazolam- (MDZ; 5-9 mg/kg/dose) induced
sedation (n=17), or LPStMOR/MDZ (n=15). Rat brains were halved, homogenized in HALT protease inhibitor cocktail, and extracted for NTs.

Across all six analytes, the limit of detection ranged from 5-100 ng/mL and the lower limit of quantitation ranged from 10-250 ng/mL. The accuracy and
precision of QCs in rat plasma and brain were acceptable under validation guidelines. Within-run accuracy and precision of QCs in plasma (n=6 per level)
across all analytes were within £14% and 13%, respectively. Between-run accuracy and precision were within £6% and 9%, respectively. QCs in plasma were
stable under short-term and freeze-thaw conditions. Carryover was not observed. No significant differences in ACT, SERT, DOP, and GABA brain levels were
determined across the treatment groups compared to saline. Significant changes in GHB (p=0.0314) and GLU (p=0.0004) levels from MOR/MDZ and GLU
(p=0.0349) from LPS+MOR/MDZ were observed.

We successfully validated two methods for the analysis of NTs in rat plasma and brain. These data suggest that neither inflammation nor sedation significantly
affect ACT, SERT, DOP, and GABA brain levels. Sedation alone significantly increased GHB and GLU levels, and an additive effect of inflammation and
sedation also increased GLU levels. However, inflammation alone did not impact GHB or GLU levels. NTs may be a promising biomarker for delirium caused
by sedation.
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Y44  Using Positive and Negative Image Overlap for Image Forensics: Examples From Taiwan

Teng-Kai Shih, BASc*, Criminal Investigation Bureau, Taipei, Taipei, Taiwan; Min-Neng Hsu, PhD, Criminal Investigation Bureau, Taipei City,
Taipei, Taiwan; Wen-Chao Yang, DSc, Central Police University, Taipei, Taipei, Taiwan; Wen Chung Chen, LLM, Criminal Investigation Bureau,
Taipei City, Taipei, Taiwan, Jen-YI Fang, MSc, Criminal Investigation Bureau, Taipei, Taipei, Taiwan

Learning Objectives: This presentation will apply the technique of overlaying positive and negative images with adjusted transparency to detect subtle
alterations in images, thereby enhancing the efficiency of image forensic analysis.

Impact Statement: We show that the technique of overlaying positive and negative images offers a reliable and practical approach for verifying the authenticity
of digital photos or videos, especially in forensic or legal investigations.

Abstract Text: In the digital age, surveillance footage and photographs are frequently subject to tampering. These modifications are often made by partially
editing the original material, making the changes so subtle that they are difficult to detect with the naked eye.

To reveal these slight edits, forensic experts overlay the original image (positive) with the altered image (negative), setting the transparency of the negative
image to 50%. If the two images are identical, the result appears as a uniform gray. Any differences, however, become clearly visible. This simple yet effective
technique has been applied in real cases in Taiwan. Here are three examples:

Case 1: Stolen Photography with Partial Edits
A photographer’s work was often stolen and slightly altered by others. Traditionally, forensic experts used feature-matching methods to compare
images, but when the content was very similar, these methods were not effective. By overlaying the positive and negative versions of the image,
even subtle changes could be detected quickly, significantly improving the efficiency of the verification process.

Case 2: Video Timestamp Tampering
A victim was repeatedly accused based on videos that had tampered timestamps. The victim was unable to prove that the content of the videos
was the same. Forensic experts extracted specific frames from the videos and used the overlay technique to successfully demonstrate that the
content was indeed identical. This case shows that the technique is useful not only for photo analysis but also for video verification.

Case 3: Identifying the Same Thief in Surveillance Footage
In a theft case, a shop owner wanted to prove that two incidents were committed by the same person. However, due to the wide-angle lens of the
surveillance camera, clear personal features were not captured. Forensic experts used the positive-negative overlay technique to compare the
suspect’s height and match blurry patterns on their clothing, ultimately

Forensic Imaging; Video Analysis; Multimedia
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Y45  Vitreous Fluid as a Stable Matrix for Postmortem Toxicology

Miriam Fisher, MD*, University of Utah, Salt Lake City, UT; Ben Murie, MD, State of Utah, Salt Lake City, UT

Learning Objectives: This presentation will: (1) describe the diagnostic limitations of blood samples in postmortem toxicology, particularly for volatile
substances such as isopropanol and acetone; (2) explain the advantages of vitreous fluid analysis in forensic toxicology, including its resistance to contamination,
postmortem redistribution, and microbial degradation; (3) evaluate the role of vitreous fluid as a complementary or primary matrix where blood samples may
be compromised due to decomposition, contamination, or collection artifacts; and (4) apply knowledge from case studies to real-world investigations, increasing
the accuracy of cause and manner of death determinations.

Impact Statement: This presentation will impact the forensic science community by emphasizing the diagnostic value of vitreous fluid in postmortem
toxicology, specifically in cases of volatile substances such as isopropanol and acetone. Isopropanol intoxication presents unique challenges due to its rapid
metabolism to acetone, potential for contamination from disinfectants, and overlapping presentations with other types of ketoacidosis.!? Through case analysis
and literature review, this study demonstrates that vitreous fluid, due to its chemical stability and reduced susceptibility to contamination and postmortem
redistribution, is a critical and reliable matrix for accurate diagnosis in poisoning cases.>® Routine use of vitreous fluid can significantly enhance diagnostic
accuracy and support clearer determinations of cause and manner of death.

Abstract Text: Isopropanol intoxication presents a significant diagnostic challenge in forensic toxicology due to its rapid metabolism to acetone, potential for
contamination during specimen collection, and its overlap with other forms of ketoacidosis.* This study explores the utility of vitreous fluid as a diagnostic
medium in postmortem toxicology in cases of isopropanol poisoning. A case report is presented involving a 69-year-old woman found deceased in a bathtub
with a history of manic and intoxicated behavior, suggesting possible surreptitious consumption of isopropanol. Initial toxicology results from blood samples
showed an isopropanol concentration that raised concerns regarding potential contamination from venipuncture site disinfection. Vitreous fluid analysis was
performed to exclude contamination, revealing a consistent isopropanol concentration, which confirmed the cause of death as acute isopropanol toxicity.?

Further literature review supports the use of vitreous fluid in postmortem toxicology for volatile compounds like isopropanol and acetone.? Vitreous humor is a
more reliable matrix for the detection of volatile substances due to being less susceptible to postmortem redistribution, microbial degradation, and surface
contamination compared to blood.® Markers such as B-hydroxybutyrate, which are crucial in distinguishing different types of ketoacidosis, remain stable in
vitreous fluid, allowing for more accurate diagnosis.** This study highlights the importance of incorporating vitreous fluid testing in forensic investigations,
particularly when blood specimens may be compromised. The findings suggest that vitreous fluid should be considered a primary or complementary sample in
suspected poisoning deaths, improving diagnostic accuracy in complex toxicological cases.
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Jessica Pichat, BS*, Duquesne University, Succasunna, NJ; Ashley N. Ebert, PhD, Oakwood Laboratories, Oakwood Village, OH; Lyndsie N.
Ferrara, PhD, Duquesne University, Pittsburgh, PA; Stephanie J. Wetzel, PhD, Duquesne University, Pittsburgh, PA

Learning Objectives: Attendees will learn the effects that latent print development techniques will have on the detection of Over-The-Counter drugs (OTC).
This information will allow attendees to better understand how to process evidence that can yield both latent prints and drug chemistry results.

Impact Statement: This presentation will impact the forensic science community by informing crime laboratories of different possibilities on how evidence
can be processed by multiple units, particularly latent prints and drug chemistry. Ultimately, this research will serve as a basis to determine if evidence processed
for fingerprints can still be viable for drug detection.

Abstract Text: Fingerprints can be left on any surface when handled with bare hands and can be key evidence to tie a suspect to the location of a crime or a
piece of evidence. Latent prints are the most common type of fingerprints found at crime scenes.! They occur when fingerprints are not visible to the naked eye
and are often the result of sweat and oils from the finger left on the surface.? Latent prints need to be developed to visualize the specific ridge patterns, which
allow examiners to make identifications when comparing to reference fingerprints. These development techniques are effective in visualization but
consequentially could destroy other types of evidence from being obtained such as chemical substances. While most crime laboratories have systems in place
regarding evidence processing in different units, this research examined the effects of fingerprinting development techniques on the detection of over the counter
(OTC) drugs by liquid chromatography triple-quadrupole mass spectrometry (LC-QQQ-MS). Prior research has confirmed the ability to detect drugs from
undeveloped fingerprints using various instruments.>* However, minimal research has been performed to analyze the effect of fingerprinting techniques on the
detection of drugs from fingerprints and no prior studies utilized LC-QQQ-MS for analysis.> Common development techniques utilized by crime laboratories
such as black fingerprinting powder, magnetic fingerprinting powder, ninhydrin, 1,8-Diazafluoren-9-one (DFO), and cyanoacrylate fuming were tested on OTC
drug contaminated latent prints that were deposited on either glass or paper.® Samples were extracted and analyzed for the presence of the OTC drugs (caffeine,
acetaminophen, and acetylsalicylic acid) by LC-QQQ-MS. Most development techniques had little to no effect in the detection of the drug present, however, it
was noted that the porous samples developed by ninhydrin and DFO had less drug recovery than the non-porous samples. These results can inform laboratories
of new possibilities of evidence processing orders when both drugs and possible latent prints are present. In conclusion, this research indicates that drug chemistry
can be used to detect drugs from fingerprints that have undergone development techniques.
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Y47  Lying Labels? An Analysis of Caffeine Content in Common United Kingdom Caffeinated Products

Noah Cannon*®, Texas A&M University, Austin, TX; John Paul Planchet®, Texas A&M University, San Antonio, TX; Carolina Sartori*, Texas A&M
University Fort Worth, TX

Learning Objectives: Attendees will learn how caffeine concentration in United Kingdom energy drinks and caffeine tablets can be experimentally determined,
along with the process of designing and testing research methods. The presentation will highlight challenges faced and limitations with High-Performance
Liquid Chromatography (HPLC) analysis of caffeine and solid phase extraction involving coffee. By the end, attendees will be able to recognize effective and
ineffective approaches to caffeine analysis in forensic and research settings.

Impact Statement: This presentation is forensically relevant in relation to food fraud and analytical accuracy. It will enhance the forensic community’s
competence by demonstrating which methodologies are effective—and which are not—when analyzing caffeine pills and energy drinks from the United
Kingdom. By identifying limitations and reliable approaches, the presentation supports stronger performance in applying chemical analysis to forensic
investigations and further research.

Abstract Text: This study aimed to determine whether the caffeine content listed on five energy drinks (Red Bull, Sugar-Free Red Bull, C4, Monster, and
Tenzing) and two caffeine tablets (Pro Plus and Sainsbury’s Energy Lift) corresponded to the actual concentrations present. Food fraud is a nationwide concern,
and chemical analysis provides a means of quality control and detection of potential fraud. High-Performance Liquid Chromatography (HPLC) was employed
to separate and detect caffeine, while Solid Phase Extraction (SPE) was used for sample cleanup prior to analysis. Method optimization was necessary, including
reducing injection volume (20 pL to 0.5 pL) to minimize saturation, shortening the run time (10 minutes to 6 minutes) for efficiency, and adjusting the mobile
phase (20/80 to 40/60 methanol-to-water) to achieve optimal peaks. Dissolution of the caffeine pills was used to determine concentration. Coffee was initially
included as a sample, but filtration alone was insufficient for SPE; centrifugation is proposed as a solution to separate solids prior to analysis. Initial results
indicated that all caffeine concentrations were below the labeled amount, with the exception of the Sainsbury’s tablet. Unfortunately, due to time constraints,
full testing of the energy drinks was not completed. However, future work re-running the SPE with 1 mL rather than 100 mL may provide more accurate results
and would be the next step in any future research.

Chromatography; Method Development; Fraud
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Y48  An Assessment of the FARO Freestyle 2 Handheld Scanner on Skeletal Analyses in the Estimation of the
Biological Profile

Chloe R. Cummings, BS*, George Mason University, Fairfax, VA; An-Di Yim, PhD, George Mason University, Manassas, VA

Learning Objectives: After attending this presentation, attendees will have a better understanding of how virtual models derived from the FARO Freestyle 2
Handheld Scanner can be used to estimate a biological profile and contribute to forensic anthropology casework and research.

Impact Statement: This presentation will impact the forensic science community by providing evidence as to the accuracy and reliability of FARO Freestyle
2 Handheld Scanner on biological profile estimation. As virtual methodology and virtual influences become more heavily used across the field, this presentation
contributes to the discussion of their utility in forensic anthropology.

Abstract Text: In forensic anthropology, skeletal materials can be assessed via both morphological and metric data to estimate a biological profile. Traditionally,
these analyses are performed by manually handling the remains. Digital methods, such as laser surface scanning, computed tomography (CT) scanning, and 3D
photogrammetry, can potentially be used to supplement or replace direct observations, making forensic anthropology consultation more accessible. Results for
the reliability of 3D scanning and photogrammetry techniques are mixed within the literature and warrant further investigation. This study evaluates whether
virtual skeletal models generated by the FARO Freestyle 2 3D scanning method can be used to estimate biological profiles using established nonmetric standards
and protocol. We further compare the results with previous studies to assess the reliability of 3D scanning and its use in forensic anthropology.

Two sets of skeletons from the George Mason University Forensic Science Program Teaching Collection were used for this study. A total of 10 participants with
varying experience levels in assessing skeletal nonmetric traits were recruited from the Washington Metropolitan Area and surrounding regions. Around 30 to
50 participants will be recruited overall throughout the course of this study. Each participant was asked to assess the skulls and pelves in person using the
Morpho PASSE user manual scoring guidelines for sex estimation, macromorphoscopic traits for population affinity estimation, and Suchey-Brooks and
Hartnett pubic symphysis phase descriptions for age estimation. 6 8 weeks following this initial survey, the same participants were asked to evaluate the virtual
models via a Qualtrics survey with access to an interactive online 3D-viewing platform (Sketchfab). JMP Pro, a statistical software, was used to assess the
reliability of the scores and the accuracy of the resulting biological profile estimation results.

The results showed that while there is good inter-observer agreement (Cronbach’s alpha = 0.875) for actual skeletal scoring, the inter-observer agreement for
the virtual models are decreased. However, some elements of the biological profile can still be estimated accurately via the virtual methodology, such as
nonmetric sex estimation, as the trait scores more strongly utilize size and shape of the skeletal features across a spectrum of scores. These traits are likely easier
to capture and discern through 3D photogrammetry[ A2] On the other hand, age-related changes or macromorphoscopic traits for population affinity estimation
are more difficult to assess through the FARO Freestyle 2 scans, as the feature details can be lost within the point cloud generated through 3D photogrammetry
and the subsequent rendering and modeling methods.

Anthropology; 3D Technology; FARO
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Y49  Vicarious Trauma and its Effects on Public Safety Professional’s Ability to Complete Unbiased Investigations

Madison K. Turner®, Embry-Riddle Aeronautical University, Prescott, AZ; Kelly Crockett, MSFS, Embry-Riddle Aeronautical University,
Prescott, AZ

Learning Objectives: After attending this poster session, participants will be able to describe how repeated exposure to traumatic events affects public safety
personnel, identify the ways this exposure influences job performance and personal well-being, and recognize strategies to prevent or mitigate vicarious trauma.
Attendees will gain an understanding of how stress-management frameworks such as the Job Demands—Resources (JD-R) model and Critical Incident Stress
Debriefing (CISD) can be applied to support officers’ mental health.

Impact Statement: This presentation will impact the forensic science community by raising awareness of the psychological risks faced by public safety
professionals. It will highlight how unaddressed trauma can undermine investigations and damage community trust, while also offering evidence-based
strategies to maintain professional competence and well-being.

Abstract Text: Public safety professionals routinely respond to incidents ranging from domestic disputes to violent crimes. This repeated exposure puts officers
at risk for vicarious trauma (VT), a condition in which individuals develop stress symptoms from indirect exposure to others’ trauma.>’” VT often overlaps with
secondary traumatic stress, burnout (exhaustion from long-term overwork and emotional strain), and post-traumatic stress disorder (PTSD).® Together, these
conditions can hinder an officer’s capacity to remain objective, increasing the likelihood of biased investigations and adversarial attitudes toward the
communities they serve. After attending this poster session, participants will be able to understand the emotional strain of working in forensic disciplines and
the effects it has on job performance and personal relationships.

This poster synthesizes literature on the prevalence of vicarious trauma in public safety and reviews longitudinal research on effective coping mechanisms.?*
Specifically, it applies the Job Demands—Resources (JD-R) model, which explains how workplace stress arises when demands exceed available resources, and
the Critical Incident Stress Debriefing (CISD) model, a structured group discussion process designed to mitigate stress after traumatic events.' Findings suggest
that implementing structured debriefings, increasing organizational support, and normalizing access to mental health resources reduce fatigue and improve
investigative accuracy. It will also address how the combination of VT, developmental experiences, and adversarial attitudes will negatively impact public safety
professionals’ ability to investigate without bias.

The presentation emphasizes the importance of institutional recognition of VT and proactive strategies for prevention. By framing public safety personnel’s
well-being as integral to justice outcomes, this work underscores the necessity of embedding resilience practices in forensic and investigative disciplines.
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Y50  An Evaluation of Immunoassay Test Strips for Detection of Medetomidine in Urine and Drug Products

Liliane Audet, APM*, Arcadia University, Glenside, PA; Alex J. Krotulski, PhD, Center for Forensic Science Research & Education, Horsham, PA;
Heather L. Harris, MFS, Arcadia University, Glenside, PA; Alyssa G. Reyes, MS, Center for Forensic Science Research and Education (CFSRE),
Horsham, PA

Learning Objectives: The presentation will provide an overview of the effects of medetomidine, its enantiomers, and concerns about its proliferation in the
United States drug supply. It will detail the validation of medetomidine lateral flow immunoassays (test strips) released by BTNX Inc. and WiseBatch Harm
Reduction. Both brands of medetomidine test strips have been found to target the active enantiomer, dexmedetomidine. WiseBatch test strips show higher
specificity, selectivity, and efficiency when identifying the presence of dexmedetomidine in laboratory settings and authentic samples.

Impact Statement: The medetomidine test strips made by BTNX Inc. and WiseBatch Harm Reduction have been found to be highly effective for identifying
dexmedetomidine in laboratory drug samples. Their high efficiency makes them a viable option to increase harm reduction for drug users, potentially leading
to greater awareness of the threats this drug can pose and fewer overdoses connected to its ingestion.

Abstract Text: Medetomidine (Domitor®), an a2-adrenoreceptor agonist used in veterinary medicine, has been found in the drug supplies of multiple states,
beginning with Maryland in late 2022!. The proliferation of this drug and its connection to multiple overdoses has created a need for lateral flow immunoassays
(LFI, also referred to as test strips) to increase harm reduction measures.'? Medetomidine is a racemic mixture of the pharmacologically inactive L-enantiomer,
levomedetomidine, and the pharmacologically active D-enantiomer, dexmedetomidine.’** On its own, dexmedetomidine (Precedex®, Dextor®) has been
approved for use in human clinical medicine®*. Both medetomidine and dexmedetomidine have sedative, analgesic, anxiolysis, and muscle relaxation properties
on mammalian subjects.>>8 At toxic doses bradycardia, respiratory depression, hypothermia, and sudden hypertension followed by extended hypotension are
common and can contribute to user death alone or in tandem with other drugs of abuse.*”’ Dexmedetomidine has greater potency than medetomidine, making
it equally effective at lower doses; high doses of levomedetomidine are needed to mimic a small fraction of the effects of medetomidine or dexmedetomidine.>!°
In this research project medetomidine test strips from two different companies, BTNX Inc. and WiseBatch Harm Reduction, are being validated with 16 common
drugs of abuse, 8 common cutting agents, 7 other o2-adrenoreceptor agonists and 3-hydroxy-medetomidine. All cross reactivity trials had negative results
(denoted by a pink line in the Test (T) zone of the test strips), though those for detomidine and 3-hydroxy-medetomidine were very faint. The target molecule
of both brands of test strips was found to be dexmedetomidine with a cut-off concentration of 1,000 ng/mL."" Current data suggests both brands of test strips
are sensitive and specific to dexmedetomidine, though WiseBatch is the more sensitive of the two. Quantitative analysis has shown that BTNX Inc. test strips
have the capacity to detect medetomidine at concentrations as low as 47.97ng/mL in authentic urine samples, whereas WiseBatch has been found to detect
medetomidine concentrations as low as 9.43ng/mL in those same samples. This makes both brands efficient for medetomidine detection and harm reduction.
Future directions include qualitative testing to assess the ratio of levomedetomidine versus dexmedetomidine present in each of the utilized authentic samples.
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Y51  An Evaluation of Alternative Solvents for Forensic Fire Debris Analysis

Tessa Monroe*, The University of Tampa, Tampa, FL; Jenna E. Leppek, BS, Michigan State University, Canton, M1; Hannah Jewell LaVoie, BS,
Michigan State University, Okemos, MI; Ruth Waddell Smith, PhD, Michigan State University, East Lansing, MI; Kenyon Evans-Nguyen, PhD,
The University of Tampa, Tampa, FL

Learning Objectives: Attendees will learn about alternative solvents for fire debris analysis that mitigate health risks associated with traditionally recommended
solvents while optimizing extraction.

Impact Statement: This work impacts the forensic science community by investigating alternative solvents for forensic fire debris analysis that mitigate health
risks associated with traditionally recommended solvents while optimizing extraction.

Abstract Text: Ignitable liquids are commonly used as accelerants to set intentional fires and are extracted from the resulting debris to aid in forensic
investigations. Forensic chemists follow a well-established set of protocols, cataloged in a series of ASTM standards including ASTM E1618, for the analysis
of fire debris. These standards have proven effective.! However, many of the solvents used in these protocols have associated safety concerns. Thus, there is a
need to identify alternative solvents for fire debris analysis. The ASTM E1386 standard lists three solvents recommended for the extraction of ignitable liquid
residues: carbon disulfide, diethyl ether, and pentane.? Each solvent has disadvantages. Carbon disulfide poses recognized adverse health effects and diethyl
ether can form explosive compounds, igniting unexpectedly. While relatively safe, pentane is less effective in extracting ignitable liquid residue in comparison
to the other solvents. Dichloromethane and hexane, while not listed in the ASTM standards, have also been used for fire debris analysis and have similar
drawbacks associated. Dichloromethane was recently placed under severe restrictions by the Environmental Protection Agency and hexane, like pentane, is less
effective in its extraction.® This project aims to identify and experimentally evaluate additional solvents that mitigate the drawbacks associated with the
recommended solvents.

A wide range of solvents were rapidly screened using theoretical calculations, particularly, the Hildebrand solubility parameter (). In general, the closer the &
value of a solvent is to that of a solute, the better the dissolution and the miscibility will be.* Therefore, a solvent used for analysis of ignitable liquids can be
selected based on compounds present.

Liquids representing different ASTM classes (ex: gasoline, petroleum distillates, isoparaffinic products, aromatics, naphthenic-paraffinic products) were first
analyzed by gas chromatography-mass spectrometry (GC-MS) to calculate § values for compounds characteristic of the different classes, and suitable solvents
with similar § values were identified. This research tested undegraded samples of ignitable liquids in the following solvents: pentane, ethyl acetate, as well as
various mixtures of pentane and ethyl acetate. Each liquid was then prepared in the selected solvents and re-analyzed by GC/MS.

The average normalized abundance of key compounds in each ignitable liquid when prepared in each solvent was compared. For example, for gasoline, the
abundances of toluene, p-xylene, 1,3,5-trimethylbenzene, and 2-methylnapthalene in the different solvents were evaluated.! Using a two sample t-test, the
abundance of these compounds was significantly higher when extracted with ethyl acetate compared to pentane: toluene: p = 3.70 x 10, p-xylene: p=2.10 x
108, 1,3,5-trimethylbenzene: p=2.30 x 107, 2-methylnapthalene: p=9.80 x 10", These preliminary data demonstrate that ethyl acetate extracts key compounds
in gasoline at a higher normalized abundance than pentane.
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Y52  An Evaluation of Vapor Pressures of Ignitable Liquids, Water and Fire Debris Analysis, and the Effects
on Extraction

Carson Kleider, BS*, ATF/Marshall University, Huntington, WV

Learning Objectives: Attendees will learn the current methods and guidelines used for fire debris analysis and specific parameters in which the process may
be affected (i.e., Activated Charcoal Strip [ACS] size, ACS adsorption, oven extraction time, solvent extraction volume). They will also learn how semi-
quantitation of Ignitable Liquids (ILs) may be done to observe the behavior of ILs of different classes/ molecular weights. The saturation of the Gas
Chromatograph/Mass Spectrometry (GC/MS) detector impacts the results of the chromatogram was a very important aspect of this project to distinguish
between saturation occurring from the GC/MS detector or from the ACS.

Impact Statement: The American Society for Testing and Materials (ASTM) E1412 guidelines have been outstanding procedures used for many years for fire
debris analysis. Fire debris should be treated in the same manner because the way materials burn has not changed. However, improvements have been made to
the manufacturing of adsorbent materials used, as well as the sensitivity of instruments used. With the increase in instrument sensitivity and porosity of adsorbent
medium, the extraction procedure may need adjustments, as well, to follow the apparatuses used in extraction. This project may also give a better understanding
of what is occurring inside the paint can during extraction and the behavior of certain ignitable liquids.

Abstract Text: Fire debris analysts examine evidence from fire scenes for ignitable liquids to assist fire investigators in determining whether a fire was accidental
or intentional. The primary goal of fire and emergency crews is to quickly extinguish the fire. Therefore, fire debris evidence often arrives in the laboratory wet,
having been sealed in airtight metal cans. Analysts typically extract ignitable liquids from samples by suspending an ACS in the sealed container, and heating
it. The compounds from the ignitable liquid are desorbed with a solvent for GC/MS analysis.

Previous studies investigated factors such as extraction time, ACS saturation, and adsorption efficiency. However, advances in ACS manufacturing and
substantial improvements in GC-MS sensitivity present an opportunity to build upon these earlier findings. Furthermore, older studies often employed complex
ignitable liquid mixtures like gasoline, which complicated interpretation and limited the ability to conduct semi-quantitative analyses.

This study investigated ACS extraction using current ASTM E1412 guidelines while simplifying the analysis by focusing on ten representative compounds:
ethanol, isooctane, n-heptane, toluene, 1-octene, 1,2,4-trimethylbenzene, n-decane, indane, naphthalene, and n-heptadecane. Extractions used varied starting
volumes and extraction times. The objective was to compare predicted headspace concentrations with GC/MS responses and also to evaluate the influence of
water.

Contrary to predictions, higher vapor pressure compounds were not consistently observed in greater abundance during shorter extractions. Instead, ACS affinity
appeared to govern adsorption. Other experimental parameters were found to be significant. Desorption solvent volume affected compound recovery and
GC/MS detector saturation, while adsorption times showed little variation, suggesting that equilibrium is reached more quickly than previously reported. Water
had a limited overall effect, but its presence did prevent the detection of ethanol in wet samples. This was likely due to ethanol’s adsorption by the water.
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Y53 A Quick Method of Measuring Bullet Angles on Auto Metal Surface at Crime Scenes: A Novel Method Using
a Digital Angle Measurer

Heather Armistead, BS, California State University-Long Beach, Long Beach, CA; John Z. Wang, PhD*, California State University-Long Beach,
Artesia, CA

Learning Objectives: After attending this presentation, attendees will learn a new method to quickly determine a bullet travel direction and measure its bullet
impact angles in 20 seconds on auto metal surfaces using a digital angle measurer.

Impact Statement: During a crime scene investigation of a shooting-related incident on auto metal surfaces: Two technical challenges still require further
exploration: (1) how to quickly determine the bullet travel direction; and (2) how to quickly measure the bullet impact angle? This presentation will impact the
forensic community in general and the fields of crime scene investigations in particular by providing a quicker measurement with better accuracy and reliability,
thus rendering a better theory of crime scene reconstruction at trial.

Abstract Text: When a bullet hits an auto metal surface, it usually penetrates the surface, which contains information on two import parameters: The bullet
direction and the impact angle. The bullet direction can be determined by three phenomena: "boat-wave" and "pinch point" on the entrance and "obtruding
teeth" on the exit. The bullet impact angle is relatively more difficult to determine. There is a correlation between the two: the smaller angle of the bullet
trajectory, the more oblong the bullet shape tends to be. However, a specific bullet impact angle is much needed to estimate the shooter’s position. While the
trajectory rod method uses four tools: a rod, a digital level finder, a digital protractor and a plumb to obtain a bullet angle, the ellipse method takes a photo of
the bullet defect, and uses a software to measure the major axis (length) and minor axis (width) of the elliptical hole using the sine function for the angle of
impact. Both methods are complicated, time-consuming, and non-friendly usage and are less accurate and reliable, especially on curved entrance and exit shape
from a low degree of shooting on auto metal surfaces. With a quasi-experimental design similar to a real shooting incident, the project took place in an outdoor
shooting range where a piece of an auto metal (about 12” by 10”") was used as the target and was shot from 10 feet away. Under a purposive sampling, three
calibers of pistols were selected due to the frequent criminal encounters: a 9 mm pistol (the most common pistols in overall shooting incidents), a .380 (the most
common pistols in drive-by-shootings), and a .40 (with more powder and heavier grains) at three angles: 30°, 60°, and 90°. After the shooting, one of the
researchers recorded the calibers, the direction, and the angles, and the other researcher conducted the measurement without knowing the ground truth, similar
to a Black Box Study. A digital angle measurer was utilized, which has three features: (1) It has two legs with each one end digitally connected; (2) One leg
serves as a baseline and the other has a digital viewer; (3) When the baseline leg lies on a flat surface, the other leg moves to align with a target plane to display
the angle. However, since a bullet hole on an auto metal surface can be horizontal or vertical, the digital angle measurer is not able to measure the shooting angle
directly. This project employs a special tool and places it onto the base-line leg so that the device can touch the curved surface of the bullet hole. The other leg
with the digital viewer can be stretched out to reach a horizontal plane for an angle. The preliminary result indicates both the bullet travel direction and the bullet
impact angle can be determined and measured in about 20 seconds. The poster will illustrate the bullet holes on both sides to show the three phenomena, the
digital angle measurer by photos, and the measuring steps with detail descriptions.

Crime Scene Investigation; Bullet; Ballistics

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 1096 -



N\ e YFSF Posters—2026

Y54  Developmental Changes in Frontal Sinus Morphology: Significance in a Forensic Context

Allison L. Deemter, MA*, Western Michigan University Homer Stryker M.D. School of Medicine, Allegan, MI

Learning Objectives: Upon completion of this presentation, those who attend will comprehend morphological changes that occur in the frontal sinus with age.
Embryological origins of the frontal sinus as well as ontogenetic trends will be discussed. Attendees will understand the significance of these morphological
changes through the comparison of antemortem and postmortem imaging in a forensic case.

Impact Statement: This presentation will enhance awareness within the forensic science community regarding age-related changes in frontal sinus morphology.
Given that frontal sinus traits are commonly employed in scientific identification due to their individualistic nature, understanding their developmental variability
is essential. A forensic case study from Western Michigan University Homer Stryker M.D. School of Medicine (WMed) will highlight the practical implications
of these developmental changes in real-world forensic identification.

Abstract Text: Obtaining positive identification for individuals is a crucial function of medicolegal offices. Fingerprints, dentition, and deoxyribonucleic acid
(DNA) are commonly analyzed in this process due to their individualistic nature. The frontal sinus is another feature frequently used in scientific identification,
as it is a highly variable attribute.!> The frontal sinus is located above the orbits within the frontal bone and typically contains two lobes that are divided by the
inter-sinus septum. Distinctions of frontal sinus morphology that add variability include frontal sinus presence/absence, asymmetry of lobes, size, and location.
The arcades and septa differ in size, shape, and number between individuals.?

Despite frontal sinus morphology being a reliable identifying feature when antemortem and postmortem radiographs are available, it is not without limitation.
A crucial hindrance that professionals should be aware of is how the frontal sinus develops and changes over time. Embryological development of the frontal
sinus occurs either by protrusion of the frontal recess, or through the emergence of ethmoidal air cells.* The frontal sinus can typically first be seen
radiographically around 3 years of age with continued growth into early adulthood.’

Frontal sinus development is a critical consideration in cases, such as the following, where forensic identification is required. A 17-year-old male was the driver
of a vehicle that was struck by a semi-truck. The decedent was pronounced on-scene and brought to WMed for postmortem examination. Antemortem
radiographs of the 17-year-old decedent’s head and neck were available, which were taken at 6-years-old. Lodox scans were taken at postmortem examination
and compared to the antemortem radiographs. On antemortem imaging, ethmoid air cells are apparent, however the frontal sinus is not visually pneumatized,
which is common for this age group.

Postmortem imaging, however, shows the presence of a frontal sinus that is well-pneumatized. The midline septum appears slightly deviated toward the left
side and there is clear asymmetry between the right and left lobe. The right lobe is larger with more complex internal contouring, while the left lobe is smaller
and narrower with simpler shape.

This disparity in sinus morphology illustrates an essential consideration: developmental changes can limit the reliability of frontal sinus comparisons in scientific
identification, particularly when antemortem and postmortem images span different developmental stages. In this case, reliance solely on frontal sinus
morphology could have led to misidentification. Therefore, frontal sinus morphology should not be used for identification when the decedent is younger than
20-years-old, or when antemortem imaging was taken prior to complete development of the frontal sinus.
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Y55  Single Step Fingerprint Fumigation With Common Dyes

Abigail M. Proffitt®, Liberty University Department of Biology & Chemistry, Evington, VA, Jared Filegar*, Liberty University Department of
Biology & Chemistry, Mechanicsville, VA; Kristin Mossé, MSFS, Liberty University, Lynchburg, VA

Learning Objectives: The concepts of cyanoacrylate fumigation of latent prints and the procedures of how to incorporate pigments into the latent prints to
eliminate secondary staining processes will be explored and discussed.

Impact Statement: This experiment aims to simply the technique of visualizing latent fingerprints via cyanoacrylate fumigation by using common dyes from
markers and other easily accessible pigment materials. This is done with the hope that the separate fumigation and staining procedures can be consolidated into
a singular procedure that allows for visualization immediately without a secondary process.

Abstract Text: This research intends to investigate a new methodology for fingerprint fumigation by using various dyes from markers and highlighters to reduce
time constraints and simplify the process of increasing the visibility of latent fingerprints. A current chemical procedure for fingerprinting is called cyanoacrylate
fuming, a technique which uses super glue to develop latent fingerprints. Latent fingerprints are created by oils secreted from the pores of fingers that are left
invisible to the naked eye. This process involves placing the material with the fingerprint in the fumigation chamber with a small drop of super glue and heating
it past its boiling point. The super glue creates concentrated gaseous cyanoacrylate that reacts with solid components left behind by the finger oil, like amino
acids and proteins. However, after the reaction is complete, a second staining process is needed to fully visualize the print, as the super glue dries down clearly.
This research aims to consolidate this method into one step by adding dyes to the super glue. Our hypothesis postulates that adding various dyes into the
fumigation chamber will allow the gaseous phase of cyanoacrylate to attach to the colored substrates and bind to the physical components of finger oils to
visualize latent prints in a single procedure. This procedure will follow the standardized fumigation procedure; however, two different methods will be carried
out. One method will consist of coloring a cotton ball with the dye and super glue then setting it up in the chamber to proceed with the normal fumigation
mechanism. The other method involves using various solutions to concentrate the dye and incorporating that mixture into the super glue on a cotton ball. This
new methodology will be carried out on multiple, forensically relevant surfaces. This research could limit the amount of time it takes to visualize latent prints
as well as limit human error that can happen with the current secondary technique of dusting or staining since smearing is common.

Fingerprint Identification; Cyanoacrylate; Fumigation
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Y56  When Cleanliness Obscures: How Can Common Disinfecting Cleaners Hinder Forensic Investigations?

Shaifer L. Goalen, BS*, Texas A&M University, Galveston, TX; Kristin Ornelas, Galveston Police Department, Galveston, TX

Learning Objectives: Upon completion of this presentation, attendees will be able to identify the specific chemical compounds in common household
disinfectants that interfere with presumptive blood tests. They will understand the contrasting mechanisms by which these cleaners cause either false positive
results with BlueStar® or false negative results with the Phenolphthalein (Kastle-Meyers) Test, thereby informing more reliable crime scene protocols.

Impact Statement: This research directly impacts the forensic science community by providing evidence-based data on the limitations of two primary
presumptive blood tests when cleaning agents are present. The findings will enhance practitioner competence in interpreting test results and promote procedural
changes that limit the liability associated with false indications of blood evidence.

Abstract Text: The successful detection and analysis of latent blood evidence are critical to the criminal justice process, yet crime scenes are frequently subjected
to cleaning attempts using common household disinfectant agents. This study investigated the chemical interference of ten commercial disinfectant cleaners on
the efficacy of two standard presumptive blood tests: the BlueStar® chemiluminescence reagent and the Phenolphthalein (Kastle-Meyers) Test.'* Human
bloodstains were passively applied to both gloss and matte ceramic tile substrates, allowed to dry for ten minutes, cleaned with the respective disinfectants, and
subsequently tested using both presumptive methods. The hypothesis posited that highly oxidative compounds, particularly bleach, would have the greatest
disruptive effect on detection. The results demonstrated that the active ingredients in the cleaner’s function as active chemical disruptors, producing complex
and ambiguous indications. Highly acidic compounds, notably those containing high percentages of ammonium chloride (e.g., Clorox® and Field & Future®),
were the most effective inhibitors, resulting in negative Phenolphthalein tests in two out of five targeted trials (n=5) despite the known presence of blood.
Conversely, these same cleaners showed limited to no BlueStar® fluorescence. In contrast, highly oxidative agents like Pure Bleach, along with high-
concentration isopropyl alcohols, resulted in either visible BlueStar® fluorescence where blood was present, or demonstrated chemical false positives in control
tests, rendering positive chemiluminescence unreliable.? In conclusion, the application of household disinfectants introduces two distinct and complicating
sources of error: acidic compounds trigger false negatives during Phenolphthalein testing, while oxidative compounds and alcohol bases risk false positives
with BlueStar®. Given the ambiguous potential for both false positives and negatives, it is recommended that forensic personnel utilize the Phenolphthalein
Test primarily to confirm the presence of hemoglobin, followed by BlueStar® only secondarily, thus minimizing contamination and false indications.? Further
research is necessary to incorporate these findings into standardized, evidence-based crime scene processing protocols.
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Andrew J. Brown*, Western Carolina University, Kernersville, NC; Brittania Bintz, MS, Western Carolina University, Cullowhee, NC; Darren A.
Solomon, MS, Bureau of Alcohol, Tobacco, Firearms and Explosives, Charlotte, NC; David Schuable, BS, SAFE Laboratories and Engineering
Corp., Sanford, NC; Charles Giblin, PE, Bureau of Alcohol Tobacco Firearms and Explosives, Washington, DC; Rebecca L. George, PhD,
Western Carolina University, Cullowhee, NC

Learning Objectives: After attending this presentation, attendees will understand the principles of DNA survivability in high-temperature environments, the
optimal methodology used to assess spermatozoa DNA persistence in internal cavities, and the comparative results of genetic analyses, including traditional
Short Tandem Repeat (STR) typing, STR typing using the Ion GeneStudio® S5 prime Massively Parallel Sequencing (MPS) platform, and single nucleotide
Polymorphism (SNP) analysis.

Impact Statement: This presentation will impact the forensic science community by providing foundational data on the likelihood of recovering probative
genetic evidence from fire-damaged remains, where evidence is often presumed to be destroyed. These findings will contribute to strengthening the investigative
workflow and standards of procedure when approaching heavily altered fire damaged remains and evidence collection.

Abstract Text: In 2024, in collaboration with the Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF) and Western Carolina University’s (WCU)
Forensic Anthropology program, a study was conducted to assess the survivability of spermatozoa DNA in internal cavities of unembalmed human cadavers
exposed to a high-intensity, low-duration fire. Cadavers were from the WCU willed body donation program and had previously consented to post-mortem DNA
and destructive testing. In preparation for the fires, a full-scale wood-frame flashover cell was constructed to have a three-wall configuration with a ceiling.
Prior to ignition, a pooled sample consisting of seminal fluid from at least two donors was pipetted into the oral, anal, and vaginal (when applicable) orifices of
a male and a female cadaver to simulate sexual assault. A fire was ignited and allowed to intensify, transition through flashover then burn in post-flashover
conditions for a total of 7 minutes. After the fire was extinguished, orifices were swabbed (x6) using Copan 4N6 FLOQswabs™, and swabs were numbered
according to the order in which they were collected. DNA was extracted from swabs 3-6 using the Qiagen EZ1&2™ DNA Investigator™ kit and extracts were
quantified using the Applied Biosystems™ Quantifiler™ Trio kit."? Initially, STR profiling of recovered DNA was accomplished using both traditional and
massively parallel methods. STR targets were amplified from an aliquot of each extract using the Applied Biosystems™ GlobalFiler™ kit and fragment analysis
was performed on the Applied Biosystems™ SeqStudio™ Genetic Analyzer.®> Resulting data consisted of mixed profiles concordant with references from
cadaver and seminal fluid donors and showed varying levels of success with the major contributor of the seminal fluid mixture yielding higher allele recovery
than the minor contributor, as expected. Percent recovery for the major contributor was calculated to be 77.60% (Swab 3), 30.73% (Swab 4), 27.08% (Swab 5)
and 20.83% (Swab 6) for samples obtained from the female cadaver and 29.86% (Swab 3), 19.44% (Swab 4), 16.67% (Swab 5), and 15.28% (Swab 6) for
samples obtained from the male cadaver. In general, swabs collected early in succession were more likely to produce for the donor(s) of seminal fluid. Due to
increased sensitivity and potential for mixture deconvolution, MPS STR profiling was also performed on the extracts using the Precision ID GlobalFiler™
panel.* Analysis of these results revealed allele recoveries for the major seminal fluid contributor of 77.28% (Swab 3), 29.35% (Swab 4), 20.65% (Swab 5), and
11.96% (Swab 6) for samples obtained from the female cadaver and 24.64% (Swab 3), 14.45% (Swab 4), 12.13% (Swab 5), and 10.15% (Swab 6) from the
male cadaver. Additional SNP-based human identification MPS studies were conducted on the aforementioned extracts using the Applied Biosystems™
Precision ID Identity Panel and Ion GeneStudio™ S5 Prime to determine whether more discriminatory information could be obtained from these samples.’
Overall, the results suggest that despite extreme thermal conditions, internal body cavities provide insulation that enables preservation of DNA evidence when
a victim is exposed to high temperatures, ultimately highlighting the utility of DNA analysis in investigations involving thermally altered remains.
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Y58  The Impact of Firearm Type and Orientation on Gunshot Residue Distribution Patterns on a Shooter

Emily J. Miller, BS*, University of New Haven, New Haven, CT; Peter Valentin, PhD, University of New Haven, West Haven, CT; Virginia M.
Maxwell, DPhil, University of New Haven, Hebron, CT

Learning Objectives: After attending the poster session, attendees will better understand how certain external factors can affect the deposition and distribution
of Gunshot Residue (GSR). They will also recognize the importance of accounting for these variables during evidence sampling and analysis.

Impact Statement: The information on this poster could influence the forensic science community by encouraging changes to existing GSR collection protocols
used by forensic scientists and crime scene investigators. Additionally, it may encourage further research into other external factors to improve GSR collection
techniques in real-world scenarios.

Abstract Text: When a firearm is discharged, both organic and inorganic GSR are expelled through the openings in the firearm and deposited on nearby
surfaces.! Primer GSR (pGSR), which is part of the inorganic GSR, consists of lead, barium, and antimony, whereas organic residue is composed of
nitrocellulose and/or nitroglycerin.? Nitrites are also classified as inorganic GSR. Although they originate from organic compounds, they are inorganic
byproducts formed by the combustion of smokeless powder in a firearm. All these residues are commingled because they are produced as part of the same firing
event.? Nitrite residues can be detected using various chemical testing methods, including the Modified Greiss Test, the Walker Test, and the Marshall Test.?
Given the relative abundance of nitrite residue, developing a method for assessing pGSR distribution patterns based on the nitrite distribution would be
beneficial. By accurately mapping nitrite distribution, we can identify the locations with the highest likelihood of having pGSR for sampling.

Previous researchers used a Video Spectral Comparator (VSC) because of its ability to select a specific wavelength and barrier filter combination, thereby taking
advantage of the inherent fluorescence of the nitrite residue.* While multiple studies have confirmed the use of the VSC to analyze GSR on clothing, there
appears to be a lack of research focusing on GSR fluorescence on the individual who discharged the firearm. This study addresses these gaps by investigating
GSR distribution patterns on 100% cotton, long-sleeve black shirts, and examining how these patterns are affected by the firearm type and its orientation during
discharge. After the firearm is discharged, the shirts are doffed and later photographed with the VSC to create a map of GSR distribution. The results will indicate
the extent to which firearm type and orientation may contribute to any changes in GSR distribution on the shirt of the shooter. These findings could help develop
updated GSR collection protocols, potentially reducing false negatives and enhancing the accuracy and reliability of firearm-related forensic examinations. The
results are expected to demonstrate that the distribution patterns are significantly influenced by firearm type and orientation, highlighting the need to modify
GSR collection protocols when the shooter’s position can be determined from case information.
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Y59  Effects on Skeletonization and Skeletal Weathering Across Contrasting Annual Seasonal Cycles

Maeghan Fisher, BS*, Fairmont State University, New Cumberland, WV; Kristy D. Henson, PhD, Fairmont State University, Fairmont, WV

Learning Objectives: This presentation discusses the potential of using seasonal environment changes to determine skeletal weathering patterns. After attending
this presentation, attendees will recognize seasonal changes to skeletal weathering patterns and how long the skeletal material was exposed to environmental
factors.

Impact Statement: This presentation can assist when one encounters unknown skeletal remains by helping determine how long the skeletal material has been
exposed to the elements based on weathering patterns.

Abstract Text: Human decomposition is complex and heavily influenced by weather and carrion activity.'* Seasons affect postmortem intervals differently and
once skeletonized, weather not only continues to alter the skeleton, it then becomes challenging to determine the time of death. Skeletal weathering can increase
postmortem fracture risk and alter ante and perimortem skeletal trauma.! The objective of this study was to twofold, first to examine skeletal weathering during
the four seasons in West Virginia; second to replicate seasonal changes in a controlled environment. Deer long bones were placed outside for 30 days for Spring,
Summer, Fall, and Winter, and long bones were placed in a controlled indoor location setup to mimic each season for 30 days, including UV, precipitation, and
temperature. All bones were macroscopically analyzed, completely skeletonized with dermestid beetles, then macroscopically analyzed again with longitudinal
weathering fractures length and width recorded with digital calipers.

Results showed weathering fractures on 25% of winter, summer, and fall simulated samples and 75% of spring simulated samples. Longitudinal fracture size
between simulated samples was not significantly different (p = 0.52). Control and simulated longitudinal fractures were significantly different (p = 0.00004),
with larger fractures appearing in the simulated sample. Macroscopically, bones exposed directly to UV experienced bleaching and mummification in both the
control and simulated samples. Control bones were exposed to invertebrates and mold growth, which did not affect the simulated samples. Seasonal changes
were different but not significant. Because the simulated and control samples were significantly different, more data is needed to determine if one can use
simulated weather environments to assist with PMI determination.
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Y60 Investigating the Postmortem Degradation of Identifiable Fingerprint Minutiae Over Time

Emma L. Scheidt, BA*, George Mason University, Oakton, VA; Sahar Rahman, BA, George Mason University, Fairfax, VA

Learning Objectives: By the end of this presentation, attendees will be able to describe the process of postmortem fingerprint degradation and its relationship
to decomposition stages, identify how the number of identifiable minutiae changes over time in postmortem samples, understand the methods used to collect
and analyze fingerprints from a human donor in a research setting, and recognize the implications of fingerprint degradation for forensic identification in real-
world casework.

Impact Statement: This research enhances understanding of how fingerprint quality degrades postmortem, providing valuable data that can improve
postmortem interval estimates and support identification efforts in forensic casework. By documenting the decline in identifiable minutiae over time, this study
contributes to developing more reliable standards for fingerprint analysis in deceased individuals, ultimately strengthening the accuracy and credibility of
forensic identifications.

Abstract Text: Fingerprint identification is one of the most reliable and widely used methods of personal identification in forensic science due to the uniqueness
and permanence of ridge patterns. In particular, minutiae are crucial in matching prints and confirming identity. However, after death, the decomposition process
such as skin slippage can quickly degrade the outer epidermal layer where fingerprints are found, making it increasingly difficult to obtain usable prints. This
study tracks the degradation of fingerprint quality in a postmortem context. A donor from the George Mason University Forensic Science Research and Training
Laboratory was used for this study. Following the donor’s placement in May 2025, postmortem fingerprints were collected daily using traditional ink pads and
fingerprint paper until no viable prints could be obtained. Each print was then scanned and analyzed using the FBI’s NIST biometric comparison tool to quantify
the number of identifiable minutiae. Our results showed that by Day 5, there was a 76% decline in identifiable minutiae compared to Day 0. Even though
fingerprints could be collected from this donor until day &, the minutiae points were not sufficient for identification after day 5. These findings suggest a rapid
decline in fingerprint viability following initial decomposition stages. Future research will expand the sample size and examine seasonal variations to better
understand decomposition timelines related to fingerprints and improve postmortem identification through fingerprint analysis.

Postmortem; Fingerprint Identification; Cadaver
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Y61  An Evaluation of DNA Recovery From Fingernails Post-Hair Washing

Alexia A. Cassman, BS*, Sam Houston State University, Huntsville, NV; Tyra Volney, MS, Houston Forensic Science Center, Huntsville, TX;
Tim Kalafut, PhD, Sam Houston State University, Huntsville, TX

Learning Objectives: Attendees will learn how showering events impact the persistence of self and foreign DNA found under fingernails. They will understand
the implications of foreign DNA under fingernail swabs in day-to-day context, which can then be used in a comparison to case work samples.

Impact Statement: This research adds to the forensic science community by evaluating the quality of foreign DNA found under fingernails as it relates to
specific showering activities. The results of this study can be used in activity-level analysis of case contexts where the victim allegedly showered prior to some
violent crime taking place. The general implications of this study broaden the knowledge of practitioners and researchers alike in activity-level research and
more specifically in persistence and background levels of self and foreign DNA under fingernails.

Abstract Text: Traditionally, criminal investigations have focused on who was the source of DNA found at a crime scene. However, advances in sensitivity of
analysis have shifted lawyers focus in court to how the DNA got to the crime scene. Questions concerning activity level analysis have caused a need to focus
on the quality of profiles under various conditions associated with an activity rather than the mere recovery of DNA.

This study evaluated the persistence of foreign DNA under fingernails following showering and hair washing activities. Three events were studied in this
experiment, showering and hair washing, showering only, and hair washing only. Volunteers were asked to swab one hand prior to the showering/hair washing
activity, and then swab the other hand after. They recorded whether the dominant/non-dominant had was swabbed as the before or after sample. The participants
collected replicate swabs from multiple events, and alternated the before/after swab each time relative to hand dominance. Analysis focused on the quality of
self and foreign DNA found on samples taken before and after events. Foreign DNA was detected in 42% of the “before” fingernail samples (collected prior to
the washing activity), with the majority (21 of 25) comprising one to three foreign alleles. There were four samples with seven or more alleles, with a maximum
of 16 foreign alleles. These results suggest that while foreign DNA could be present under fingernails in a practical context as background DNA, the expectation
is for the foreign DNA to be a trace level donor, contributing just a few alleles. Only 19% of the “after” samples showed foreign alleles, with only a single
sample having more than seven alleles (15)

These results compare favorably with previous work, even though the DNA profiling kit used here is considered more sensitive than those from fifteen years
ago.' The higher incidence of foreign DNA here (42%), compared to the <20% by Matte et al. and Cook and Dixon, may reflect the increased sensitivity of
the current typing chemistry."> Dowlman et al. showed a similar incidence of foreign DNA (41%), but they noted a relatively high volunteer population with
partners or children compared to the current study.? Overall, the quality of profiles in terms of number of foreign alleles is very similar in the current study
compared to the three prior studies.

Results from this study are valuable in cases where showering and hair washing events occurred prior to a violent event, especially when the accused person
and victim have spent time together. Data from this study can inform probabilities of recovering foreign DNA when a time-line matters as part of the activity
level evaluation of the DNA findings, as well as contributing to the body of work on the recovery of DNA from fingernails in general.

References:
1.
2.

Matte, M., et al., Prevalence and persistence of foreign DNA beneath fingernails. Forensic Science International: Genetics, 2012. 6(2): p. 236-243.
Cook, O. and L. Dixon, The prevalence of mixed DNA profiles in fingernail samples taken from individuals in the general population. Forensic Science
International: Genetics, 2007. 1(1): p. 62-68.

Dowlman, E.A., et al., The prevalence of mixed DNA profiles on fingernail swabs. Science & Justice, 2010. 50(2): p. 64-71.
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Y62  Evaluating the Efficiency of Laundry Sanitizers on the Removal and Transfer of DNA in a Washing Machine

YFSF Posters—2026

Nicole Agre, BS*, University of Central Oklahoma, Edmond, OK; Rhonda Williams, PhD, University of Central Oklahoma, Edmond, OK

Learning Objectives: After reading this poster, the viewer will have a more thorough understanding of the importance of DNA evidence on clothing and the
steps that can be taken to attempt to erase DNA evidence. Furthermore, the viewer will learn about a new laundry product on the market, laundry sanitizers, and
how this product affects DNA persistence and transfer while in a washing machine.

Impact Statement: This poster presentation will affect the forensic science community by offering data to fill a hole in the current literature in regard to laundry
sanitizers. These laundry products have become increasingly popular in the past several years but have not been studied in their effectiveness on DNA evidence.
Furthermore, this provides more data on the comparison between the conventional collection technique of swabbing and a newer technique, wet vacuuming.

Abstract Text: Articles of clothing are very important pieces of evidence in an investigation due to their potential for DNA evidence. This evidence can be
potentially removed through washing. Despite these efforts, DNA can still persist on clothing even through the washing process.'? Sometimes, this even results
in DNA transferring to clean clothing in a washing machine.?? There is some research on which parts of the washing process actually remove the most DNA.
Variables such as higher water temperature, machine vs handing washing, the type of fabric, and added laundry products can lead to more DNA being removed
from the piece of clothing.>*¢ There is a laundry product, laundry sanitizers, that have gained more popularity in the last several years. Laundry sanitizers have
had little research conducted on how they would affect DNA persistence on clothing. It is hypothesized that laundry sanitizers will reduce the amount of DNA
collected from cloth, but that wet vacuuming vs conventional swabbing will yield more DNA in collection.

In this research project, several worn T-shirts were washed with a variety of laundry sanitizers and then collected with either swabs or M-Vac™ wet vacuuming.
The samples were then cut into thirds for analytical replicates, extracted, and quantified to see how much DNA was present after washing. It was found that the
laundry sanitizers generally did well at removing DNA with most samples having very little DNA present. Other variables studied, such as brand of laundry
sanitizer and set of directions followed, did not seem to have an effect on DNA persistence from preliminary data. The collection method did seem to have some
effect, with the swabs collecting more DNA from the T-shirts. Laundry sanitizers also did well at their purpose of killing bacteria. Swabs from the collars of the
T-shirts were streaked on agar plates, and there was little to no growth on the plates after incubation. DNA transfer was also studied in this experiment. Whole
blood was placed on a washcloth and then washed with a pristine washcloth in a washing machine. The pristine washcloth was then collected using either a
swab or wet vacuuming, cut into thirds for analytical replicates, extracted, and quantified to see how much DNA persisted and also transferred through the
washing process. In this case, there were also fairly low levels of DNA present after the washing process. From preliminary data, variables such as brand did
not seem to have an effect. The amount of blood put on the washcloth and the method of collection did seem to have an effect. In this experiment, the wet
vacuuming seemed to yield more DNA than the swabbing. This information and knowledge can be used to provide context to investigators about the probability
of collecting usable evidence from clothing if there are laundry sanitizers used on the evidence. This data can also be used to help select the best collection
method when it comes to clothing and other porous substrates.
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Y63  An Expanded Evaluation of XRD and SEM-EDS for the Characterization of Inorganic Particles in Eyeshadows

Taylin Naquin®, Loyola University New Orleans, Violet, LA; Anna S. Duggar, PhD, Loyola University New Orleans, New Orleans, LA

Learning Objectives: By engaging with this poster, attendees will recognize the forensic potential of cosmetics, particularly the inorganic particles present in
eyeshadows, as a possible trace. They will see how multivariate statistical methods, applied to data collected from these samples using X-Ray Diffraction (XRD)
and Scanning Electron Microscopy With Energy-Dispersive X-Ray Spectroscopy (SEM-EDS), help forensic scientists understand the individual and combined
contributions of these techniques. Broadly, the presentation will build awareness of the extent to which these techniques can distinguish between manufacturers
and shades through bulk and particle-centered analysis.

Impact Statement: This research advances the forensic evaluation of cosmetic trace evidence by applying XRD, SEM-EDS, and chemometric analysis. The
findings support microscopy as a valuable tool for evaluating cosmetic transfer evidence and establish practical methods that may serve to strengthen future
applications in casework.

Abstract Text: Cosmetics, those products applied to the body to enhance appearance, represent a potential form of transfer evidence. Prior research investigated
the potential of the inorganic fraction of eyeshadows, particularly the mineral components present as pigments, shine, and fillers, as providing class
characteristics that might identify manufacturer, color, or lot.

In that earlier research, inorganic particles of eyeshadow were isolated using a density separation, and the purified material was then characterized via a
combination of powder X-ray diffraction (XRD) and microscopical examination using scanning electron microscopy with energy dispersive x-ray spectroscopy
for elemental analysis (SEM-EDS). Results of this prior research, performed on a limited, closed set, were promising: when comparing across a set of four
colors and two manufacturers, diffractograms showed visual differences between the two manufacturers. Comparison across colors was less discriminating,
particularly in white and mauve shades.

This work expands upon those earlier findings by opening the set of manufacturers to five different companies, with palettes selected for visual similarities in
color and to cover a range of price points. In addition to the expanded manufacturers, this research grew to include up to six colors on each manufacturer’s
palette. Multivariate analysis was applied, using the R statistics package and the RStudio interface to perform PCA, LDA, LOO-CV, and HCA cluster analysis,
in order to determine the extent of the classifiability of the samples.

Results yielded from this expanded set provide information as to the limits of these methods: although the diffractograms obtained from a few of the
manufacturers continued to be distinguishable, other manufacturers seemed less classifiable by XRD. SEM-EDS continued to provide opportunities for
differentiation, both in morphology and elemental particle composition. Microscopic particles were often visually recognizable as coming from two different
shades or two different manufacturers, and individual particles, even in similar shades, often demonstrated noticeable differences in elemental composition.

The results of this study provide a cohesive argument for the value of microscopy and microscopical analysis in the evaluation of cosmetic transfer evidence.
The potential—and constraints—of XRD analysis on this sample set are quantitatively investigated and demonstrated. Additionally, a feasible method for
collection of transferred cosmetic material for combined XRD and SEM-EDS analysis is proposed. A small number of short-term worn samples and two
different lot numbers across one manufacturer were also evaluated as the foundation for future research.

Forensic Analysis; X-Ray; Scanning Electron Microscopy
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Y64  An Analysis of Changes in Fingerprints Before and After Recent Death on Paper Documents Using Statistical
and Technical Methods

Khalid Aldaoud, BA*, Ministry of Interior KSA, Ar Riyad, Ar Riyad, Saudi Arabia; Zainab Almansoor, MS, Ministry of Interior, Ar Riyad, Ar Riyad,
Saudi Arabia; Sara Alsubaie, MA, Ministry of Interior, Ar Riyad, Ar Riyad, Saudi Arabia

Learning Objectives: Attendees will understand the morphological and structural changes that occur in fingerprints before and after death, be able to apply
statistical methods to evaluate the reliability of fingerprint evidence on paper documents, and recognize the technical approaches used to analyze postmortem
fingerprint changes in forensic investigations.

Impact Statement: This study highlights how fingerprints change after death, offering forensic experts improved methods for analyzing fingerprints on paper
documents and enhancing the reliability of postmortem identification.

Abstract Text: This study aims to analyze the changes in fingerprints printed on paper before and after recent death, in order to directly determine whether a
document was signed prior to or following death, and thus avoid forgery. The research was conducted on four individuals whose fingerprints were collected
both before and immediately after death using ink (Sirchie ink pad). The fingerprints were then measured and compared using a comparison microscope,
focusing on ridge thickness, ridge-to-ridge distances, skin desquamation, and pore visibility. Statistical analysis was performed using the paired-sample t-test to
compare pre- and postmortem measurements, and Cohen’s d test was applied to assess the scientific effect size of these differences.

The results revealed noticeable differences in ridge thickness and ridge-to-ridge spacing, with an increase in the degree of skin desquamation and no significant
changes in pore visibility. Statistical analysis confirmed that the observed differences between pre- and postmortem fingerprints were not due to chance
(t=2.19, p <0.05; Cohen’s d = 0.28), indicating a small to moderate scientific effect.

This study demonstrates the presence of measurable postmortem changes in fingerprints, which may be utilized to verify the authenticity of documents and to
determine whether they were signed before or after death. The findings highlight the importance of analyzing fine fingerprint details and ridge characteristics
as a reliable forensic tool to prevent forgery and confirm the validity of legal documents.

Fingerprint; Forgery; Forensic Science

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 1107 -



AMERICAN ACADEMY OF
FORENSIC SCIENCES

sie s¢ YFSF Posters—2026

Y65  The Development and Validation of an Analytical Method for the Determination of Stress Biomarkers in Hair

Brooke Fontaine, BS* John Jay College, New York, NY; Alexis A. Palma*, John Jay College of Criminal Justice, Woodside, NY;
Marta Concheiro-Guisan, PhD, John Jay College, New York, NY

Learning Objectives: Attendees will learn how cortisol, cortisone, and endocannabinoids can serve as sensitive biomarkers for stress in hair samples. This
presentation will demonstrate the development and validation of a highly sensitive Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) method
for the detection of these biomarkers in hair.

Impact Statement: This presentation will improve the forensic science community’s ability to detect stress biomarkers in hair. This will allow for a long-term
detection window with implications in various forensic and clinical settings.

Abstract Text: Chronic stress can lead to long-lasting health problems, such as anxiety, depression, and heart disease, among others.? The hormone cortisol and
the endocannabinoids (lipid-based neurotransmitters) regulate the human stress response. ' Hair is an ideal matrix to monitor stress biomarkers because it allows
their evaluation for an extended time period, and it is not affected by circadian variations.! This study aimed to develop and validate an analytical method for
stress biomarkers in hair. Due to the endogenous nature of cortisol, cortisone, and endocannabinoids, anandamide (AEA), 2-arachidonoylglycerol (2-AG),
oleoylethanolamide (OEA), and palmitoylethanolamide (PEA), the analytical method was performed using surrogate analytes (13C-labeled or deuterated
analogs). Different parameters were critically evaluated: snippets/hair powder, extraction methods, incubation (solvents, time, temperature), hair amount, and
reconstitution solvents. The best procedure employed 20 mg of pulverized hair, and an incubation in 1 mL of methanol:acetonitrile (75:25) in an ultrasound at
55°C for 2h. The extract was evaporated, reconstituted in 200 uL 0.1% formic acid water:acetonitrile (70:30), and analyzed by Liquid Chromatography/Tandem
Mass Spectrometry (LC/MS/MS). The chromatography separation used a reversed-phase column in gradient mode, and 0.1% formic acid in water and methanol
as the mobile phases. ESI operated in positive and negative modes, and two MRM transitions were monitored per compound. The method showed good linearity,
1-500 for 13C3-cortisol and cortisone, 10-500 for AEA-da4, 20-500 for 2-AG-ds, and 100-20,000 pg/mg for OEA-ds and PEA-ds. Imprecision and bias (n=15)
were < 17.5% and from -16.2% to 5.2%, respectively. No matrix effect (n=10, CV< 20%) was detected for cortisol and cortisone (3-14%). However, all
endocannabinoids showed ion suppression (-84 to -95%). Extraction efficiency ranged from 70 to 100%, and process efficiency from 5 to 80%. Extracts were
stable in the autosampler (10°C, 24h), and no exogenous interferences or carryover were observed. A sensitive and specific method for determining cortisol,
cortisone, and four endocannabinoids in hair was developed and validated. Using 20 mg, the method achieved a limit of quantification of 1 to 100pg/mg,
depending on the compound. This method will be used to monitor stress biomarkers in high-risk and cannabis user pregnant women (n=137).

References:
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Y66 A Forensic Approach to the Identification and Interpretation of Intimate Partner Violence (IPV) in Human
Skeletal Remains

Catarina A. Vazquez*, Tulane University, San Marcos, TX

Learning Objectives: Attendees will: (1) develop a general understanding of IPV-associated trauma patterns found in the clinical literature and specific skeletal
injuries that are most common in IPV cases; (2) recognize the expansive potential of applying IPV clinical data to identify and interpret trauma in deceased
individuals; (3) learn about a proposed method for identifying IPV in skeletal death investigations, including how the system was developed and evaluated; and
(4) learn how to apply this method to forensic anthropology cases and other casework that relies on skeletal analysis

Impact Statement: While several existing studies have attempted to establish IPV fracture patterns in living individuals through radiological reports and
differentiate between injuries caused by accidents or abuse, it is unknown if IPV injuries can be identified in human skeletal remains. This project uses an
osteological approach to address this gap in the field by applying clinical IPV patterns to donated human remains and developing a system to assist with
identification of IPV in this specific context. This research aims to enable medicolegal experts, including forensic anthropologists, to create a more complete
picture of the life histories of unidentified individuals, which can be instrumental in determining whether abuse may have played a factor in forensic cases when
experiences with gendered violence are unknown.

Abstract Text: Intimate partner violence (IPV), which encompasses physical violence, sexual violence, stalking, and psychological abuse that occurs in intimate
and romantic relationships, is a global issue that disproportionately affects women and is the leading cause of femicide worldwide.'? Clinical researchers have
established and published IPV physical trauma patterns by documenting associated injuries including lacerations, contusions, and fractures to better aid in
identification of IPV victims.> While IPV physical injury screening is now common-practice in many hospitals, less information is known about the possibility
of expanding the application of these injury patterns to identify IPV victims postmortem, specifically in cases where individuals are skeletonized. This study
investigates the translatability and potential value of applying IPV clinical data to human skeletal remains by developing a weighted scoring system based on
IPV-associated fracture frequencies that are reported in the clinical literature. This system was used to score 43 female donor skeletons of reproductive age at
the Texas State Donated Skeletal Collection in San Marcos, Texas in July 2025 for evidence of IPV-associated fractures. Additionally, the reliability of this
system was evaluated through interobserver statistical analysis on a subset of the sample. By comparing the fracture and abuse prevalence rates in the sample
with those presented in the clinical literature, this study will illustrate that clear IPV skeletal injury patterns exist, and will present a method with the potential to
improve our ability to identify skeletonized IPV victims in forensic contexts.
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I Loder, R. T., & Momper, L. (2020). Demographics and Fracture Patterns of Patients Presenting to US Emergency Departments for Intimate Partner
Violence. JAAOS: Global Research and Reviews, 4(2), €20.00009. https://doi.org/10.5435/JAAOSGlobal-D-20-00009.

2 QGujrathi, R., Tang, A., Thomas, R., Park, H., Gosangi, B., Stoklosa, H. M., Lewis-O'Connor, A., Seltzer, S. E., Boland, G. W., Rexrode, K. M., Orgill,
D. P., & Khurana, B. (2022). Facial injury patterns in victims of intimate partner violence. Emergency Radiology, 29(4), 697-707.
https://doi.org/10.1007/s10140-022-02052-2.

3 Saenz, N. M., & Tallman, S. D. (2024). Fracture variation in survivable versus fatal blunt force trauma associated with intimate partner violence.
Forensic Science International, 357, 112000. https://doi.org/10.1016/j.forsciint.2024.112000.

Intimate Partner; Trauma; Skeletal Remains

Copyright 2026 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 1109 -


https://doi.org/10.5435/JAAOSGlobal-D-20-00009
https://doi.org/10.1007/s10140-022-02052-2
https://doi.org/10.1016/j.forsciint.2024.112000

N\ e YFSF Posters—2026

Y67  Postmortem Predators: Identifying and Tracking Scavengers of Remains in a Northwest European Context

Sarina Riechmann, MSc*, University of Central Lancashire, Preston, England, United Kingdom

Learning Objectives: After attending this YSFS poster presentation, attendees will understand the impact of vertebrate scavengers on human remains in
Northwestern Europe. Attendees will learn how scavengers in this region alter surface-deposited human analogs through tissue destruction, Bone Surface
Modification (BSM), and spatial distribution within simulated but realistic forensic contexts. Furthermore, attendees will recognize the differences in scavenging
behaviors among species from the Felidae, Canidae, and Accipitridae families, influenced by factors such as season, environmental region, and whether the
populations are captive or wild.

Impact Statement: This YSFS poster presentation will impact the forensic science community by informing about: (1) the applicability of captive-based
scavenging studies in wildlife enclosures to real-world forensic scenarios involving crime scenes; and (2) the potential to develop models that identify
northwestern European scavengers, from family to species level, and associate their BSMs with spatial dispersal patterns in order to predict human remains’
dispersal and location. These predictive, family-specific models aim to improve search strategies and recovery operations in cases of homicide, disaster, suicide,
or missing persons. Ultimately, this work supports both forensic casework and broader humanitarian efforts

Abstract Text: Scavenger interactions with human remains complicate forensic investigations. Animals may unintentionally but actively destroy remains,
disrupt decomposition, and alter post-mortem interval (PMI) estimates.!* Some animals may even scatter, relocate, cache, or hoard remains, which can prolong
search efforts, cause incomplete recoveries, and negatively affect investigation, victim identification, and family closure.'!3 Despite this, current research in this
field largely relies on non-European data and non-human cadavers, limiting its applicability to European forensic casework.® Focused research into scavenger
interference with human remains, particularly patterns of bone surface modification (BSM) and spatial distribution, in a Northwestern European context is
needed to address geographical gaps and support law enforcements. This YSFS poster presentation introduces an ongoing doctoral research project addressing
this gap, outlining its aims, methodology, and preliminary results. The research proposes that scavenging by animals follows identifiable sequences, leaving
distinct BSM and spatial distribution patterns that can be modeled to guide forensic operations. To test this, research was conducted at wildlife sanctuaries and
the Taphonomic Research in Anthropology: Centre for Experimental Studies (TRACES), a 13-acre animal taphonomy facility at the University of Central
Lancashire (UCLan), United Kingdom. Research used surface-deposited small animal and whole deer carcasses as human analogues, monitored scavenger
activity with remote camera traps across seasons and habitats, incorporated Geographic Information System (GIS) analysis software to map spatial dispersals,
and employed 3D Keyence microscopy in combination with GIS analysis software to characterize BSMs. Research compared scavenging behaviors between
captive and wild felids, canids, and raptors to: (1) evaluate captive-to-wild applicability, and (2) develop models linking BSMs and dispersal patterns to scavenger
families. At TRACES, scavenger activity was influenced by environmental factors like habitat. Open areas experienced increased carcass scattering and
scavenger visits than forested areas. At wildlife sanctuaries, species-specific behaviors were evident: Scottish wildcats often relocated remains to elevated or
hidden sites, suggesting caching; Arctic foxes occasionally scattered remains across multiple sites, demonstrating competitive scavenging and hoarding; Steppe
cagles rarely scattered remains, exhibiting competitive scavenging and localized feeding. Scavenging behavior, particularly involving carcass scattering,
appeared to be influenced by scavenger species, carcass mass, environment, feeding history, and social structure. Smaller carcasses were scattered over greater
distances, likely due to their lighter weight, allowing broader territorial distribution, especially in species like wildcats and foxes. Larger carcasses were scattered
less and remained more localized, likely due to their heavier weight and associated energetic transport cost, aligning with the optimal foraging theory that
proposes that animals balance energy expenditure with energetic gain when making foraging decisions.'*'® Despite species-specific differences, all fully
consumed provided carcasses, left minimal remnants, and showed limited investigatory behavior, likely influenced by captivity. Overall, this research supports
the hypothesis that scavenging patterns are identifiable and family-specific, linking scavenger identity to anatomical targeting, BSM types, and dispersal patterns.
Insights explore scavenging dynamics, evaluate captive-to-wild applicability, and contribute to predictive models that link BSM and dispersal patterns to
scavenger families, aiding contextualization and recovery of surface-exposed human remains in European forensic casework.
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Y68  Attempting More Detailed Discrimination of Plants Using Next-Generation Sequencing

Ryuta Nakamura, MS*, National Research Institute of Police Science, Kashiwa, Chiba, Japan,; Hitomi S. Kikkawa, PhD, National Research Institute
of Police Science, Kashiwa, Chiba, Japan; Koichiro Tsuge, PhD, National Research Institute of Police Science, Kashiwa, Chiba, Japan

Learning Objectives: This presentation verifies the extent to which plant discrimination is possible using Next-Generation Sequencing (NGS). By conducting
Sanger sequencing and NGS on plants of the genus Eupatorium, we demonstrated that NGS enables species identification within this genus, which is difficult
with Sanger sequencing. Although individual discrimination proved difficult due to factors like clones, the potential for habitat discrimination was indicated.
Therefore, NGS is expected to be effectively utilized for more detailed analysis of plants.

Impact Statement: This study demonstrates the potential for NGS to be effectively utilized for more detailed discrimination of plants. Even for plant groups
that are difficult to discriminate at the species level using Sanger sequencing, NGS enabled species and habitat discrimination.

Abstract Text: Plant fragments, including leaves and seeds, may be left at crime scenes and serve as evidence. In Japan, current forensic analysis involves
morphological observation and DNA analysis using Sanger sequencing to discriminate between individuals and identify at species level. Meanwhile, recent
advances in plant taxonomy utilize NGS to perform analyses using extensive DNA information, revealing phylogenetic relationships beyond the species level.!
This approach may enable the discrimination and identification of forensic samples that were previously difficult to discriminate. Furthermore, it may be possible
to obtain information more detailed than species level, such as where the plant grew or which individual it originated from. Therefore, this study aimed to
explore the extent to which plant identification—including species identification, habitat identification, and individual identification—is possible through NGS
analysis. Therefore, this study aims to investigate how far down the levels—such as species, habitat, and individual—can be discriminated by NGS.

The sample species was Eupatorium (Asteraceae). This genus is a plant group that can serve as forensic evidence, growing throughout Japan in various
environments from plains to mountainous regions. We collected samples from specimens growing in botanical gardens and wild individuals, and we performed
species identification based on collection sites and morphology. We selected representative samples of each species and performed Sanger sequencing targeting
rbcL region, matK region, pshbA-trmH region on chloroplast DNA, and the ITS region on nuclear DNA.> Additionally, we selected representative samples for
the purpose of distinguishing between species, habitats, and individuals, and conducted NGS. For NGS library preparation, we used MIG-seq method.* Based
on the analysis results, we verified the extent to which species, habitat, and individual identification is possible.

As aresult, Sanger sequencing of chloroplast DNA revealed few mutations in any region, making species identification difficult. Compared to chloroplast DNA,
nuclear DNA showed higher mutation rates, enabling identification of some species. However, identification was not possible for varieties and some other
species.

NGS using MIG-seq method enabled species identification in the majority of samples. Focusing on habitats, discrimination was possible between populations
from regions that were sufficiently distant and clearly distinguishable. Regarding individual discrimination, highly similar results were obtained between
samples from the same origin, such as leaves collected from the same individual or leaves collected from the same pot in different years. However, in some
cases, samples from different origins sometimes yielded similarly very close analysis results. This is presumed to be due to the base sequences being so similar,
possibly due to clones, that they could not be distinguished. Therefore, even for samples yielding very close results, it is considered difficult to conclude they
originated from the same individual. Conversely, samples with clearly different analysis results can be considered to have originated from different individuals.
From the above, NGS using MIG-seq method enabled species discrimination in plant groups that could not be discriminated by Sanger sequencing and
demonstrated the potential for habitat discrimination. Therefore, this method is expected to be effectively utilized for plant analysis.

References:

Davey, J. W. et al. (2011). Genome-wide genetic marker discovery and genotyping using next-generation sequencing. Nat. Rev. Genet. 12, 499-510.
CBOL Plant Working Group. (2009). A DNA barcode for land plants. Proc Natl Acad Sci USA 106, 12794-12797.

Hamilton, M. B. (1999). Four primer pairs for the amplification of chloroplast intergenic regions with intraspecific variation. Mol. Ecol. 8: 521-523.
Suyama Y, Matsuki Y. (2015). MIG-seq: an effective PCR-based method for genome-wide single-nucleotide polymorphism genotyping using the next
generation sequencing platform. Scientific Reports 5: 16963.
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Y69  Unveiling the Interference of Alcohol Intoxication on Salivary Detection of Codeine: A UV/Vis Spectroscopic
Insight

Danae Alvarez*, University of Texas at El Paso, El Paso, TX; Madison A. Carrillo*, University of Texas at El Paso, El Paso, TX; Hamidreza
Sharifan, PhD, University of Texas at El Paso, El Paso, TX

Learning Objectives: (1) identify how methanol (as a model for alcohol intoxication) alters the spectroscopic detection of codeine in saliva samples; (2) explain
the relationship between increasing methanol concentrations and the decrease in codeine recovery rates using Ultraviolet/Visible (UV/Vis) spectroscopy;
(3) evaluate the potential matrix effects or chemical interactions between alcohol and codeine that contribute to signal suppression in spectrophotometric
analysis; (4) improve the interpretation of saliva-based toxicology results in forensic and clinical cases involving alcohol consumption; and (5) recognize the
importance of considering interfering substances (alcohol) in the reliability of drug testing and forensic toxicology protocols.

Impact Statement: This finding indicates that alcohol interferes with the spectroscopic detection of codeine, providing a clear indication that there should be a
consideration of alcohol consumption when interpreting saliva-based drug tests. The outcome highlights the importance of accounting for intoxication levels to
prevent false negatives and ensure accurate case evaluations.

Abstract Text: This study examines the impact of methanol on codeine detection using UV/Vis spectroscopy, arguing that methanol significantly alters
absorbance readings and compromises the reliability of results in both routine drug screenings and postmortem toxicological analyses. The detection of codeine
accurately in saliva is critical for forensic and clinical applications, yet the presence of alcohol at intoxication levels may impact the reliability of these tests
increasing false negatives. The study focuses on the interaction between saliva and codeine in the presence of alcohol and the purpose is to determine how
solvent type and concentration affect codeine’s chemical stability. Ultraviolet/visible (UV/Vis) spectroscopy is used as a rapid detection method as the results
provide a dose-response correlation, reporting an inversely proportional relationship between alcohol concentrations and the codeine recovery rate, which is
being reduced. Specifically, codeine recovery dropped from approximately 35% to less than 10% as the alcohol dose increased from 5 ppm to 25 ppm. This
finding indicates that alcohol interferes with the spectroscopic detection of codeine, providing a clear indication that there should be a consideration of alcohol
consumption when interpreting saliva-based drug tests. The outcome highlights the importance of accounting for intoxication levels to ensure accurate forensic
toxicology assessments and case evaluations.

Drug Analysis; Alcohol; Screening Methods
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Y70 Investigating Distal Humerus Morphology for Estimating Sex in Hispanic Populations: A Pilot Study Using CT

Scans From the New Mexico Decedent Image Database.

Shivani Sanger, MSc*, Liverpool John Moores University, London, England, United Kingdom, Ellen R. Shakeshaft, MSc, LIMU, Liverpool, England,

United Kingdom; Luke W. Gent, PhD, University of Texas Rio Grande Valley, Edinburg, Texas, Matteo Borrini, PhD, Liverpool John Moores
University, Liverpool, England, United Kingdom

WITHDRAWN
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Y71  Homicide by Hot Dog: Choking in the Setting of Blunt Force Trauma of the Jaw by Another

Reece Foehr, BS*, Saint Louis University School of Medicine, St Louis, MO; Kayden Hadlock, BS, Saint Louis University School of Medicine, Saint
Louis, MO, Katie Hanson, MD, St Louis City Medical Examiner’s Office, St Louis, MO

Learning Objectives: After attending this presentation, attendees will be able to: (1) differentiate between cause and manner of death by examining how
forensic pathologists distinguish accidental from homicidal deaths, particularly in complex cases involving delayed complications; (2) understand the role of
contributory injuries in certifying manner of death, with a focus on how non-lethal trauma can create conditions that lead to fatal outcomes; (3) analyze the
impact of volitional acts of harm (regardless of intent to kill) on the determination of homicide in medicolegal death investigations; (4) apply forensic pathology
principles to real-world cases by evaluating how pre-existing injuries, intoxication, and anatomical factors can interplay in fatal choking incidents; and
(5) identify key autopsy findings and investigative elements that support certification of homicide in cases with delayed or indirect mechanisms of death.

Impact Statement: This presentation will enhance the forensic science community’s understanding of how seemingly accidental deaths may, upon deeper
investigation, meet the criteria for homicide. By examining a complex case in which a prior assault directly contributed to a fatal choking event, attendees will
gain critical insight into the nuanced decision-making process involved in determining manner of death. The presentation reinforces the importance of thorough
case histories, multidisciplinary collaboration, and contextual analysis in forensic pathology. It will ultimately support more accurate death certification, promote
consistency in medicolegal investigations, and contribute to the pursuit of justice in cases where the causal chain of death is indirect but legally significant.

Abstract Text: Certifying a death as homicide as opposed to an accident carries significant weight, and many factors come into play for a forensic pathologist
to be pushed one way or another. While often a major component, intent to cause death is notably not a requirement to certify a death as a homicide. Rather,
there may solely exist a volitional act committed to cause harm or fear.

We present the unusual case of a 49-year-old found choking in the hallway of his apartment. Emergency medical personnel attempted to intubate and found
nearly an entire hot dog in the airway. The hotdog was removed, but after failed resuscitation attempts, the decedent was pronounced dead at the hospital. What
may have seemed like a straight forward case of choking on a food bolus took an interesting turn when it was discovered that the decedent had visited the
emergency department the day prior for an apparent assault at a fast food restaurant. During the altercation, he sustained fractures to the orbital floor, nasal bone,
and a displaced fracture of the mandibular ramus. The decedent was advised to adhere to a soft chew diet and no further medical treatment was required at the
time.

A full autopsy was performed including external exam, internal exam and toxicology. On external exam, the decedent was found to be edentulous and review
of records revealed he was not wearing dentures at the time of the choking incident. During the internal exam, a partial facial peel was performed to visualize
the broken jaw. A complete fracture of the mandibular ramus was discovered. Additionally, toxicology revealed the decedent to have a blood ethanol level of
102 mg/dL.

The cause of death was determined to be asphyxiation due to mechanical obstruction of the airway. The manner of death was more difficult to determine.
Asphyxiation is a common cause of accidental death associated with acute alcohol intoxication especially in the case of the decedent who did not have teeth.
However, it was determined that the inability to tolerate solid food in this decedent who had been recently assaulted met the burden of proof for homicide given
the clear volitional act of harm directly contributing to the decedent’s death.

Homicide; Asphyxiation; Volition
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Y72  Deadlining: Gentrification and the Spatial Forensics of Missing and Murdered Black Women in
Washington, DC

Avery E. Bernard Johns, BA* Howard University: Humanities and Social Sciences Scholar, Washington, DC

Learning Objectives: By attending this session, participants will learn how to use spatial forensic analysis with ArcGIS and heat-mapping codes to identify
geographic crime patterns in unsolved cases. The session will demonstrate how spatial analysis can be employed to map gentrification as a significant
investigative factor, highlighting how structural changes can distort case resolutions and contribute to a disproportionate number of missing and murdered
individuals, particularly among different racial groups. Using Washington, DC, as a case study, attendees will examine how geography, race, and systemic
neglect shape both patterns of victimization and the resolution of cases. Attendees will gain access to a publicly available database and interactive map created
for this research, providing them with practical tools to explore unsolved case data and visualize the effects of displacement and social exclusion, to see if the
data is representative in their areas.

Impact Statement: This presentation strengthens competence in the forensic sciences by addressing a critical research gap: the failure to account for
gentrification as a primary spatial factor shaping disappearance and femicide. That competence is operationalized through a publicly accessible database and
interactive mapping tool, representing one of the first systematic efforts to integrate spatial forensic methods with the study of gentrification, while also
addressing underreported populations by providing a resource to help identify and locate individuals who might otherwise remain invisible in official records.
The impact on the field is the provision of transferable methods and open-access resources that expand investigative capacity, enable comparative research
across jurisdictions, and advance the evidentiary foundations needed for systemic reform.

Abstract Text: As gentrification restructures the demographics of urban spaces, geo-spatial forensic analysis indicates that the preexisting majority population,
most critically Black female populations, exhibit disappearance and unresolved homicide rates several times higher than predicted by baseline demographic
proportions. This overrepresentation constitutes a disparity beyond what population share alone can account for. Existing scholarship rarely employs geo-spatial
forensics in studying violence against missing and murdered black women, who make up the second most murdered population in the country, instead linking
risk to socioeconomic disenfranchisement or firearm access.'> Such reliance on aggregate data equates violence with “Black spaces,” obscuring the evidentiary
fact that disproportionate victimization exists in gentrified, predominantly white geographies.

To address this gap, the objective of this study is to apply forensic geo-spatial analysis to test whether spatial restructuring through gentrification serves as a
structural driver of disproportionate disappearance and homicide rates among Black women, beyond what demographic proportions predict.

This study applied a mixed-methods design integrating historical-structural analysis and geo-spatial forensics to examine how gentrification in Washington,
DC, (1960s-2025) shaped disappearance and homicide outcomes for Black women. A literature review grounded in social exclusion theory framed risk as a
structural product of displacement, fractured surveillance, and institutional neglect. ArcGIS layered Census demographics, NCRC displacement reports, and
Urban Institute data to measure population change, displacement risk, and income shifts. A custom Google Maps heat map, coded in JavaScript, CSS, and
HTML, visualized the disappearance and homicide cases with case-level details. The study observed outcomes with demographic baselines to identify
disproportionality, baseline deviations, and clustering in high-displacement zones.

This study concludes that gentrification functions as a measurable determinant of violence against Black women in Washington, DC. Disproportionate risk
emerges not in historically Black neighborhoods but in gentrified White spaces, where disappearance and homicide outcomes exceed demographic expectations.
These findings reframe violence as a structural outcome of displacement and demographic restructuring, rather than a consequence of population density.

The results demonstrate that gentrification in Washington, DC, has fundamentally altered baseline expectations for disappearance and homicide outcomes
among Black women. Between 2000 and 2013, the city experienced the most intense gentrification in the nation, displacing more than 20,000 Black residents.*
In the Southeast, where Black women represent the most significant population share, absolute case counts remain the highest, but proportional disparities are
relatively low. By contrast, in gentrified quadrants with smaller Black female populations: Northeast, Northwest, and Southwest, disappearance and homicide
outcomes rise disproportionately above demographic baselines, with overrepresentation clustering in high-displacement zones.

The significance of this study lies in demonstrating that geo-spatial forensic analysis provides measurable evidence of how gentrification produces
disproportionate risks of disappearance and homicide for Black women. By moving beyond theoretical frameworks that describe violence without evidencing
its structural imprint, this work establishes geo-spatial forensics as a critical method for identifying and visualizing zones of elevated vulnerability, an approach
with direct implications for improving case visibility, investigative prioritization, and ultimately case outcomes for missing and murdered women of color.

References:

L Petrosky, E., Blair, J. M., Betz, C. J., Fowler, K. A., Jack, S. P. D., & Lyons, B. H. (2017). Racial and ethnic differences in homicides of adult women and the role of intimate
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Y73  Identification of Ignitable Liquids in the Post-Fire Carpet Debris by Complementary GC/MS and
DART-MS Methods

YFSF Posters—2026

Mikayla Miles, BS*, Middle Tennessee State University, Murfreesboro, TN; Shruthi Perna, PhD, Middle Tennessee State University, Murfreesboro,
TN, Ngee Chong, PhD, Middle Tennessee State University, Murfreesboro, TN; Mengliang Zhang, PhD, Ohio University, Athens, OH

Learning Objectives: Attendees will learn the practical use and complementary nature of DART-MS when paired with Gas Chromatograph/Mass Spectrometry
(GC/MS). Furthermore, they will also learn about the utilization of headspace extraction for the cryogenic preconcentration of volatile constituents from residual
carpet materials collected after fires. The headspace chemical profiles of carpet samples collected under normal combustion and oxygen-deficient thermal
weathering conditions are compared.

Impact Statement: This presentation will demonstrate how DART-MS can be applied alongside longstanding methods such as GC/MS to enhance the analytical
results of fire debris. By combining the GC/MS dataset of volatile constituents with m/z <300 and the DART-MS data of minimally volatile compounds within
the m/z range of 300-1000 amu, the more comprehensive chemical profiles of the Ignitable Liquids (ILs) can be generated for arson investigations. In addition,
it will highlight the benefit of headspace extraction for circumventing the matrix interferences during the mass spectrometric analysis burned carpet materials.

Abstract Text: During an accelerant-induced fire, oxidative combustion of exposed combustible materials, such as wood, carpet, or paper, occurs and degrades
the hydrocarbons essential for the identification of ignitable liquids (ILs). Once a fire occurs, a canine alert system is used to detect accelerants, with a positive
alert warranting the use of GC/MS to analyze the arson debris and to identify specific classes of ILs typically used in arson cases, such as gasoline or paint
thinner. Preliminary results have shown the degradation of the hydrocarbons during oxidative combustion of carpet material but have also indicated the
preservation of hydrocarbons with different degrees of weathering in ignitable liquids in unexposed carpet material. It is suspected that ILs can seep under heavy
objects or furniture, and due to oxygen deficiency, vaporization and pyrolysis processes can occur without combustion, preserving most of the hydrocarbons in
ILs.

The goal of our research is to highlight the distinctions between exposed, burned carpet material and unexposed, thermally affected carpet material subjected to
weights to simulate the heavy objects or furniture, such as bookshelves, filing cabinets, or bed posts. The weights used are a stack of paver stones that will be
placed on the carpet, leaving half of the carpet piece exposed. The carpet samples will be sprayed with ILs, like gasoline, paint thinner, diesel, or lighter fluid,
and a controlled burn will be conducted. After the burn, the exposed and unexposed portions of the carpet will be prepared using headspace and solvent extraction
modes for complementary analysis with GC/MS and direct analysis in real time mass spectrometry (DART-MS).

In preliminary results, the analysis with DART-MS utilized Solid Phase Microextraction (SPME) techniques for the extraction of the ILs present in fire debris,
but it was found that SPME introduced sources of variability into the experiment, including temperature and position of the SPME fiber in the DART-MS
helium stream. The temperature range of 120-150°C was necessary for extracting less volatile compounds; however, this also degraded the SPME fiber at a
faster rate. To ensure the position remained fixed, a custom SPME holder was required to maintain it at a specific depth in the helium gas stream. To reduce
variability seen in SPME, we are evaluating alternative headspace sampling methods. The results have also shown that less volatile characteristic compounds
from ILs were recovered and matched well with IL samples analyzed with DART-MS.! The SPME-DART-MS approach yields mass spectra that show the
prominent soft ionization of high proton affinity compounds such as ethylene glycol ethers and polyisobutylene succinimides, which are minimally volatile
compounds found in some ILs, in sharp contrast to the dominant volatile compounds observed only in GC/MS. The use of headspace sampling for GC/MS can
highlight the more volatile and characteristic components of ILs and help in the identification of ILs. The objectives of our research are to explore the feasibility
of headspace extraction for the identification of ILs and to evaluate the complementary nature of GC/MS and DART-MS for arson investigations.

Reference:

I Perna, S., Sing Chong, N., & Zhang, M. (2024). Recovery and detection of ignitable liquid residues from the substrates by solid phase microextraction

direct analysis in real time mass spectrometry. Forensic Chemistry, 41. https://doi.org/10.1016/j.forc.2024.100611
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Y74  APreliminary Study on How Shooting Distance and Lens Focal Length at Crime Scenes Affect Footwear
Impression Examination

Wen-Chung Chen*, Criminal Investigation Bureau, Taipei City, Taipei, Taiwan; Kuo-Lan Liu, PhD, Police Department of Taichung City
Government, Taichung City, Taichung, Taiwan; Min-Neng Hsu, PhD, Criminal Investigation Bureau, Taipei City, Taipei, Taiwan

Learning Objectives: Using a zoom lens commonly carried by scene investigators and simulating practical shooting distances within typical scene
environments, this study examines how shooting distance and focal length may affect the dimensional accuracy of footwear impression photographs. The aim
is to raise awareness of these photographic parameters, ensure accurate image capture at crime scenes, and improve image quality to facilitate subsequent
footwear comparison and examination.

Impact Statement: When sufficient space is available at the crime scene, footwear impressions should be photographed using a longer focal length (70 mm or
above) and a greater shooting distance (80 cm or more). Under these conditions, the resulting images yield higher dimensional accuracy and better frame
coverage of the impressions. During subsequent footwear examination, when the scene images are enlarged to their natural size, the dimensional discrepancy
compared with the standard impressions generated from the suspect’s shoe outsole is minimal, which is advantageous for comparison. Additionally, the scale
embedded in the scene image can be evaluated against a standard reference scale. If the difference between the two is small (with a maximum deviation of less
than 0.1 cm), it indicates that the scale in the scene image is accurate, further supporting reliable footwear analysis. However, in situations where space is
restricted—such as when the shooting distance is less than 40 cm, for example, footwear impressions on car seat cushions—photography alone is insufficient.
In such cases, the impressions should also be collected using adhesive lifting film or an electrostatic dust lifter to facilitate subsequent comparison. To ensure
optimal image quality when photographing footwear impressions, investigators should use a tripod, position an L-shaped scale, and capture the image vertically.
This approach produces higher-quality scene photographs. In this study, a zoom lens commonly carried by crime scene personnel was used to simulate practical
shooting distances. The effects of shooting distance and focal length on the dimensional accuracy of footwear impression images were analyzed. The findings
are intended to raise awareness of these photographic parameters, help investigators properly capture footwear impressions at crime scenes, and improve image
quality to support accurate forensic comparison.

Abstract Text: In crime scene investigations, footwear impressions are among the primary types of evidence searched for and collected by forensic personnel.
In recent years, investigators have employed linear light sources to detect latent footwear impressions and use these impressions to associate suspects with crime
scenes or link serial cases. As a result, footwear evidence has played a significant role in judicial investigations and prosecutions. In addition to identifying
potential suspects, the location, number, and orientation of footwear impressions at a scene can help infer the number of offenders and reconstruct their
movement paths within the crime scene.

Methods for collecting footwear impressions at crime scenes include photography, electrostatic lifting, adhesive lifting, and casting with dental stone. Among
these, photography is the most commonly used method by crime scene investigators in Taiwan. The photographed impressions are submitted to the agency for
examination. The primary techniques for footwear impression comparison are side-by-side comparison and superimposition. Both require enlarging the crime
scene footwear image to its natural size and using the scale included in the photograph as a reference, followed by comparison with the standard footwear
impressions produced from a suspect’s shoe outsole pattern. This underscores the critical importance of photographic quality in footwear impression
comparisons.

However, the shooting distance and lens focal length used during photography may affect the accuracy of the scale, and insufficient scale precision can
compromise the reliability of pattern comparison. This study analyzes the degree of dimensional variation in footwear impression images captured under
different shooting distances and focal lengths. The findings indicate that when the shooting distance is 80 cm or greater and the focal length is 70 mm or above,
the discrepancy between the photographed footwear impressions and the corresponding standard outsole patterns is less than 0.1 cm, demonstrating minimal
dimensional error under these shooting conditions. Conversely, when the shooting distance is 40 cm or less and the focal length is 24 mm, the discrepancy is
0.3 cm or greater, exceeding the pattern differences typically observed between footwear half-sizes (0.3 cm). This suggests that such photographic conditions
may produce dimensional inaccuracies sufficient to create ambiguity regarding footwear size.

Using a zoom lens commonly carried by scene investigators and simulating practical shooting distances within typical scene environments, this study examines
how shooting distance and focal length may affect the dimensional accuracy of footwear impression photographs. The aim is to raise awareness of these
photographic parameters, ensure accurate image capture at crime scenes, and improve image quality to facilitate subsequent footwear comparison and
examination.

Footwear Evidence; Shoeprints; Crime Scene Investigation
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Y75  Would You Like Fries With That? A Case of Fatal Asphyxia Due to Food Bolus Airway Obstruction in the
Setting of Xylazine and Fentanyl Intoxication

Kayden Hadlock, BS*, Saint Louis University School of Medicine, Saint Louis, MO, Reece Foehr, BS, Saint Louis University School of Medicine, St
Louis, MO, Katie Hanson, MD, St Louis City Medical Examiner's Office, St Louis, MO

Learning Objectives: By the end of this presentation, attendees will be able to: (1) identify the mechanisms by which Central Nervous System (CNS)
depressants such as fentanyl and xylazine suppress protective airway reflexes, predisposing individuals to fatal choking events; (2) describe the forensic approach
to investigating suspected asphyxial deaths, including scene findings, autopsy features, and toxicology results; and (3) recognize the importance of considering
polysubstance intoxication in the differential diagnosis of unexpected food-related airway obstruction deaths.

Impact Statement: This presentation highlights an unusual mechanism of drug-related death—fatal airway obstruction from food bolus aspiration in the context
of fentanyl and xylazine intoxication. By emphasizing how CNS depressants can suppress protective airway reflexes, this case broadens awareness of atypical
presentations of opioid-related fatalities. It underscores the need for careful scene investigation, thorough autopsy, and toxicologic correlation in determining
cause and manner of death. For the forensic science community, these findings reinforce the importance of recognizing polysubstance effects beyond classic
respiratory depression, ultimately improving death certification accuracy and public health surveillance.

Abstract Text: Asphyxial deaths can be challenging to investigate. Generally, sober and neurologically intact adults do not choke to death and therefore
explanations for their deaths must be found. Some event must have overridden the normal swallow and gag reflexes that would have prevented a fatal
asphyxiation.

We present the case of an asphyxial death due to choking on an impressively large food bolus in an initially unknown decedent. A 40-year-old male was found
unresponsive at a park by lawncare workers. When emergency medical personnel arrived, no resuscitative efforts were performed due to the obvious signs of
death which included the stiff cold nature of the decedent and lividity. No signs of traumatic injury were observed. On the scene an empty box of French fries
and fast food bag were observed along with the individual’s backpack and blankets. It was noted that several French fries were located in the decedent’s mouth.
No evidence of illicit drugs or paraphernalia were present at the scene.

A full autopsy was performed including external exam, internal exam and toxicology. During the internal exam a large food bolus of partially chewed food
matter consistent with French fries was found extending from the upper airway including the mouth down to the right and left mainstem bronchi. The stomach
contained about 1000 mL of partially digested food matter. When the toxicology results returned the blood was positive for xylazine (detected) and fentanyl
(9.3 ng/ml.

Drug intoxication is the most significant contributor to deaths caused by unintentional injury and is the leading cause of preventable death for all age groups
over the last 11 years. Opioid overdoses have rapidly increased over the past decade and contribute to these alarming statistics. Typically, a death from CNS
depressants is due to respiratory depression and eventual apnea. However, these drugs can suppress protective reflexes such as the cough and gag reflex,
increasing the risk of aspiration or airway obstruction. Acute ethanol is the most common intoxicant underlying choking deaths, however other depressant
substances are occasionally responsible, as this case illustrates. The decedent maintained the ability to eat food while intoxicated with multiple CNS depressants
most notably xylazine and fentanyl. His intoxication likely diminished his protective reflexes, leading to his airway being obstructed by French fries.

The cause of death was determined to be asphyxia due to upper airway obstruction due to food bolus. The manner of death was determined as accidental.

Asphyxiation; Intoxication; Choking
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Y76  Microbial Succession in Clothed Remains: Forensic Insights into Postmortem Interval Estimation

Brittney Sylvester*, Southern University at New Orleans, New Orleans, LA; Latavia Williams, Southern University at New Orleans, New Orleans, LA;
Lewis Burnett, Southern University at New Orleans, New Orleans, LA; Alyssa Lavasseur, Southern University at New Orleans, New Orleans, LA;
Georgia A. Williams, MS, George Mason University, Manassas, VA; Meiko Thompson, PhD, Southern University at New Orleans, New Orleans, LA

Learning Objectives: Attendees will learn how clothing alters decomposition and microbial colonization, enabling them to compare microbial succession
patterns across oral, abdominal, and rectal sites in a clothed model. Ultimately, they will be able to evaluate the potential of microbial community data to improve
Postmortem Interval (PMI) estimation for clothed remains, a critical context in forensic investigations.

Impact Statement: This work will contribute to forensic science by expanding microbial succession studies to include clothed remains, which are frequently
encountered in forensic casework. The results may strengthen the reliability of microbial community data as a tool for PMI estimation and help forensic
practitioners interpret decomposition in real-world scenarios.

Abstract Text: Clothing is a frequently encountered variable in forensic recovery contexts that can alter the progression of decomposition by retaining moisture,
modulating temperature, and acting as a barrier to insect access.! While microbial succession has emerged as a powerful and reliable tool for estimating the
postmortem interval (PMI), the specific influence of textile coverings on this microbial colonization remains poorly characterized.? This gap in knowledge limits
the application of microbiome-based models to clothed remains, which represent a significant portion of forensic casework. The objective of this study was to
characterize and compare microbial succession patterns across key anatomical sites in a clothed decomposition model to assess its impact on PMI estimation.

This research was conducted at the George Mason University Body Farm during the summer of 2024. A domestic pig (Sus scrofa domestica) carcass, dressed
in a standard clothing ensemble, was placed on the soil surface under natural environmental conditions. To capture a comprehensive view of the decomposition
microbiome, swab samples were systematically collected from three anatomical cavities: the oral, abdominal, and rectal cavities. Sampling was performed daily
for the first 21 days, transitioning to a weekly schedule until July 24, 2024. All collected samples were immediately preserved at -80°C to ensure the integrity
of nucleic acids for subsequent DNA extraction and high-throughput 16S rRNA gene sequencing.

Data analysis is currently ongoing; however, comparative bioinformatic analyses will focus on quantifying changes in microbial community structure,
calculating alpha and beta diversity indices, and tracking the succession of key bacterial and fungal taxa across the different anatomical sites and over time.
Based on established ecological principles, we hypothesize that microbial succession will follow distinct, site-specific trajectories due to the varying initial
microbial communities and environmental modifications induced by the clothing. Specifically, we anticipate that the rectal cavity, with its dense and specialized
starting microbiome, may provide more consistent and resilient indicators of PMI compared to the more exposed oral and abdominal cavities.

This study aims to demonstrate that clothing significantly influences the successional trajectory of the postmortem microbiome. The findings will contribute
critical data to forensic science by explicitly incorporating a common real-world variable—clothing—into microbial succession models. Ultimately, this work
aims to strengthen the reliability of microbial community data as a tool for PMI estimation and provide forensic practitioners with a refined framework for
interpreting decomposition in clothed human remains.

References:

I Metcalf JL, et al. Microbial community assembly and metabolic function during mammalian corpse decomposition. Science. 2013;338(6160):136—139.
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Y77  The Development of a Psilocybin-Selective Molecularly Imprinted Polymer for the Analysis of Unregulated
Psilocybin Drug Products

Hannah Peterson, BS*, Virginia Commonwealth University, Richmond, VA; Balaji Nagarajan, APM, Balaji Nagarajan, Richmond, VA,
Matthew Halquist, PhD, Virginia Commonwealth University, Richmond, VA

Learning Objectives: The attendees of this presentation will learn about unregulated psilocybin drug products, what they are, and the potential risks attributed
with consuming them. Additionally, thorough background information on Molecularly Imprinted Polymers (MIP) and their significance to the analysis of these
products will be provided so that attendees understand the basics of MIP synthesis and their applications. The attendees will also become knowledgeable on
why the use of quantum mechanics and molecular mechanics will assist in selecting the most appropriate components and solvents to be used in MIP synthesis.

Impact Statement: This presentation introduces the forensic science community to the development of a psilocybin-selective MIP and its potential as a reusable,
selective tool for the analysis of various psilocybin products. In addition, discussions will inform the community about the lack of quality assurance and control
surrounding unregulated psilocybin drug products, the potential risk they pose to public health, and the potential for a psilocybin-selective MIP to be
implemented into forensic investigations.

Abstract Text: Psilocybin, a major compound found in various hallucinogenic mushrooms, has been utilized for centuries in religious and cultural practices for
its mind-altering effects and ability to create audiovisual hallucinations and feelings of euphoria.! Psilocybin has been at the forefront of numerous studies that
highlight the drug’s ability to alleviate some of the physical or emotional pain associated with PTSD, terminal cancer diagnoses, treatment-resistant depression,
and even substance use disorders.> This research, paired with the ongoing legalization of psilocybin across the country, has led to an uptick in the production
of unregulated psilocybin drug products. Drug products such as gummies and chocolates that claim to ease anxiety and illicit hallucinations have been frequently
sold in drug stores, vape shops, and even online. Unfortunately, the lack of regulations, quality assurance, or quality control during manufacturing has led to one
product being associated with numerous hospitalizations and deaths.* This necessitates the development of an efficient method that allows for the determination
of psilocybin concentrations as well as the presence of adulterants. While this analysis could be performed via solid phase extraction (SPE), this technique can
result in non-specific interactions between the analyte and sorbent.’ Instead, a psilocybin-selective molecularly imprinted polymer (MIP) can be developed that
offers a high selectivity for psilocybin due to size-specific binding sites within the polymer. Additionally, MIPs are often classified as a green chemistry technique
due to their stability and reusability which limits the solvent consumption and lab waste associated with other extraction techniques (6). The goal of this proposal
is to develop a psilocybin-selective MIP to analyze unregulated psilocybin drug products and identify any adulterants within them. The main hypothesis is that
the psilocybin-selective MIP will possess a higher selectivity and recovery for psilocybin compared to SPE. To test this hypothesis, the following three aims
will be carefully performed. Aim 1 will implement quantum mechanics and molecular mechanics (QM/MM) to determine the most appropriate polymerization
components and solvents to use in the MIP polymerization process. This will be done by computationally creating molecular complexes and identifying which
conditions yield the lowest energy complex. Aim 2 will synthesize three of the most favorable complexes determined by QM/MM and characterize each using
scanning electron microscopy, thermogravimetric analysis, imprinting factor, and binding capacity. Aim 3 will apply the characterized MIP for analysis of the
psilocybin drug products to determine psilocybin concentrations as well as potential adulterants and compare the results to analysis performed with traditional
SPE. This proposal sets out to investigate unregulated psilocybin drug products and accurately quantify the compounds present within them. In doing so,
fundamental knowledge on the risks of consuming these products will be gained which is instrumental to the health and safety of the general public and the
individuals that seek out these products to minimize their physical or mental pain.

References:
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Y78  Back to Basics: Approaching Cold Cases With Open-Source Intelligence An Undergraduate Perspective

Kelly Crockett, MSF'S, Embry-Riddle Aeronautical University, Prescott, AZ; Maylynn Burns*, Embry-Riddle Aeronautical University, Prescott, AZ

Learning Objectives: Attendees will learn about the process that undergraduate students use when working on cold cases in the university setting. Attendees
will also learn the benefits of using open-source intelligence when looking into cold cases.

Impact Statement: This presentation will impact the forensic science community by highlighting how emerging professionals bring fresh perspectives to the
analysis of cold cases. This can help established members of the community broaden their own approaches, especially through the use of open-source
intelligence.

Abstract Text: After attending this poster session, participants will gain insight into how undergraduate students investigate cold cases when information is
limited. This session will contribute to the forensic science community by highlighting how emerging professionals, guided by faculty members, bring fresh
perspectives to the analysis of cold cases. By considering these alternative viewpoints, established researchers can broaden their own approaches and expand
their understanding of complex case evidence. Cold cases are investigations where evidence was limited at the time of occurrence, with leads often ending soon
after the case began. They remain important to the forensic science community because new technologies and perspectives can bring fresh opportunities for
analysis. At the undergraduate level, cold cases provide students with valuable experience in examining real cases. These cases are often older and require
different approaches than those typically taught in classes.

Today, students have the advantage of instant access to information through Al tools, surveillance, and digitized records. However, older cases often lack reliable
surveillance footage or accessible records. As a result, students must rely on open-source intelligence to identify patterns or uncover new information. This
process encourages students to think creatively and take the mindset of an investigator. Open-source intelligence also allows students and early-career forensic
scientists to better understand the historical context of a case to generate insights about what may have occurred.

This poster will showcase different types of open-source intelligence and demonstrate how they can be applied to cold cases from various time periods. It will
highlight the importance of training students and emerging forensic scientists to explore all possible avenues when approaching a case, researching not only
evidence directly linked to the case, but also the broader context of the time in which the case occurred.!”
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Y79 A Comparative Analysis of Volatile Memory Analysis Tools in Digital Forensics

Jaden Mclntosh, BS*, University of Central Oklahoma, Edmond, OK

Learning Objectives: This presentation identifies the key differences in analytical output between the Volatility 3 Framework and Mandiant Redline when
examining a Windows 10 memory image created by FTK Imager and helps with recognition of specific limitations of memory analysis tools in recovering
certain digital artifacts like user logins or browser history. Finally, this presentation highlights the importance of tool validation and testing to ensure reliability
and accuracy in digital forensic investigations.

Impact Statement: The impact of this presentation is primarily based on showcasing the necessity for rigorous and ongoing tool validation and testing, ensuring
that practitioners adopt a critical approach to selecting software to rely on. Additionally, the lessons from this research can help forensic examiners make more
informed decisions when selecting tools for an investigation.

Abstract Text: Volatile memory (RAM) forensics is a critical component of modern digital investigations, offering insights into transient system activities not
available in nonvolatile storage. However, the accuracy and reliability of forensic analysis tools can vary significantly, creating a challenge for examiners who
must select the appropriate tool for an investigation. This research provides a comparative performance analysis of two widely used, open-source memory
analysis tools: the Volatility 3 Framework (v2.1.1.0) and Mandiant Redline (v1.23.1). A controlled experiment was conducted on a Windows 10 Enterprise
system following the execution of scripted events (process creation/termination, user logins, file encryption, and web browsing). A complete RAM image was
captured using Exterro FTK Imager (v4.3.0.1) and subsequently analyzed by both tools. The results revealed a significant disparity in efficacy. Redline
consistently failed to parse the memory image, yielding no analyzable data. In contrast, the Volatility Framework successfully identified all 20 running processes
and an average of 1-2 terminated processes. While Volatility detected indicators of encryption, it did not recover the specific encrypted files, nor did it extract
artifacts related to user logins or browser history. These findings suggest that Volatility may be more reliable than Redline for this test configuration, but
underscore the critical importance of rigorous tool validation, as even effective tools may have significant limitations in recovering certain evidentiary artifacts.

Cyber Forensics; Digital Evidence; Volatile Memory
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