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FINANCIAL DISCLOSURE

As a sponsor of continuing education, the American Academy of Forensic Sciences must insure balance, independence, objectivity, and scientific rigor
in all its educational activities. All faculty participating in a sponsoring activity are expected to disclose to the activity audience any significant
financial interest or other relationship: (1) with the manufacturer(s) of any commercial product(s) and/or provider(s) of commercial services discussed
in an educational presentation, and (2) with any commercial supporters of the activity. (Significant financial interest or other relationship can include
such things as grants or research support, employee, consultant, major stockholder, member of speaker’s bureaus, etc.) The intent of this disclosure
is not to prevent a speaker with a significant financial or other relationship from making a presentation, but rather to provide listeners with information
on which they can make their own judgments. It remains for the audience to determine whether the speaker’s interest or relationships may influence
the presentation with regard to the exposition or conclusion. The executed Financial Disclosure Forms are on file in the AAFS Office.

As an accredited provider of Continuing Medical Education, the American Academy of Forensic Sciences is required to ask speakers to disclose any
real or apparent conflict of interest they may have as related to the contents of their presentation(s). The existence of commercial or financial interests
of authors related to the subject matter of their presentation(s) should not be construed as implying bias or decreasing the value of their presentation(s);
however, disclosure should help participants form their own judgments.

If an author has failed to provide a complete disclosure of the discussion of commercial products, a relationship with the manufacturer including an
employee/employer relationship, and/or the discussion of unlabeled or unapproved uses of pharmaceuticals/medical devices, AAFS has made
disclosure based on the content of the submission and abstract. Additionally and to comply with continuing education accreditation requirements,
AAFS has provided a disclaimer in the printed materials provided to attendees notifying them that the presentation may contain commercial bias.
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SS1  Incarcerations and Exonerations:

The Key Role of the Forensic Sciences

Robert A. Middleberg, PhD, NMS Labs, 3701 Welsh Road, Willow Grove,
PA 19090, JoAnn Buscaglia, PhD, FBI Laboratory, CFSRU, FBI
Academy, Building 12, Quantico, VA 22135; James M. Adcock, PhD*,
University of New Haven - Criminal Justice, 300 Boston Post Road, West
Haven, CT 06516, John Ballantyne, PhD*, University Central Florida,
Department of Chemistry, 4000 Central Florida Boulevard, Orlando, FL
32816-2366; Stephen B. Billick, MD¥*, 11 East 68th Street, Suite 1B, New
York, NY 10065-4955; Mary E.S. Case, MD*, Division of Forensic
Pathology, St. Louis University Health Science Center, 6039 Helen
Avenue, St. Louis, MO 63134, Dwayne Dail, Fort Myers, FL; Thomas
Kubic, JD, PhD*, 8 Pine Hill Court, Northport, NY 11768, Gerald M.
LaPorte, MSFS*, U.S. Secret Service, Forensic Services Division, 950 H
Street, NW, Washington, DC 20223; Murray K. Marks, PhD*, University
of Tennessee, Department of Anthropology, 252 South Stadium Hall,
Knoxville, TN 37996, Christine Mumma, JD, University of North
Carolina, The North Carolina Center on Actual Innocence, Durham, NC;
Alphonse Poklis, PhD*, Medical College of Virginia, Box 98-165,
VCU/MCVH Station, Richmond, VA 23298, and David R. Senn, DDS*,
18 Villa Jardin, San Antonio, TX 78230-2749

The crime scene has been processed. The scientific evidence is
mounting. There stands one accused individual.

What evidence will connect the accused with the crime or free an
innocent individual? Which pieces of evidence are significant to re-enact
what transpired? Who will re-tell the story? While many individuals,
ranging from the police and private investigators to the prosecuting and
defense attorneys, will all be players in addressing these and other
questions, none may be more influential than the forensic scientists
assigned to the case. From the crime scene investigators to the forensic
nurses to the physical and biological scientists, the story will take shape, the
evidence will become insurmountable, and the accused will ultimately be
incarcerated or exonerated.

Forensic scientists, by definition, are objective, non-advocates in crime
scene, legal and medico-legal investigations. Each day throughout the
world, dedicated, well-educated, and trained individuals apply their
vocations in the pursuit of justice. Applying established and cutting-edge
technologies, these scientific sleuths work toward one of the hallmark
descriptors of science, i.e., “truth seeking.” In a team-oriented fashion,
each piece of a puzzle is developed and fit into the next until a scientific
portrait has been developed. Based on these works of art, countless
individuals have been rightly convicted or set free.

The American Academy of Forensic Sciences (AAFS) is fortunate to
be the professional organization where the masters of forensic science in
the United States and other parts of the world can interact; exchange ideas;
perfect, improve and push forward their applied disciplines; and foster
collegiality. Nowhere else will one find the cross-disciplinary practices
within forensic sciences in a single forum. This year’s Interdisciplinary
Symposium draws on the expertise of these individuals, representing each
of the sections comprising the Academy, to relate how their disciplines
have been influential in the adjudication of cases, where the science was
key for the proper investigation of a case or for a trier of fact to render a
verdict.

The session will begin with independent presentations discussing the
general role of the forensic sciences in society at large, as well as a judiciary
view of the role of the forensic sciences. After this introduction, a
representative from each section of the AAFS will present both general

information about the section, as well as specific cases whereby their
applied disciplines were significant in leading to an incarceration or
exoneration of an individual(s). The program will end with the availability
of the presenters for audience interaction through a question, answer, and
comment period. Through the individual presentations and audience
interaction, the key role of the forensic sciences in the meeting of justice
will be fostered.

Incarceration, Exoneration, Forensic Sciences

SS2  Young Forensic Scientists Forum Special

Session: Forensic Science in the Eyes of
New and Experienced Scientists

Amanda K. Frohwein, BS, lowa DCI Crime Lab, 2240 South Ankeny
Boulevard, Ankeny, 14 50023; Jennifer W. Mercer, BS, 217 Clark Hall,
West Virginia University, Morgantown, WV 26506, Jeannette M.

Perr, PhD, 9641 SW 77 Avenue, #203D, Miami, FL 33156, Melissa E.
Smith, BS, New York City Office of the Chief Medical Examiner, 520 First
Avenue, New York, NY 10016, Jennifer M. Beach, BS, 244 Randolph
Road, Apartment B, Morgantown, WV 26505, Arliss Dudley-Cash, BA,
PO Box 918, Modesto, CA 95353; Robin Bowen, MA, 3040 University
Avenue, Suite 3102, PO Box 6217, Morgantown, WV 26506-6217; Bruce
A Goldberger, PhD*, Department of Pathology, University of Florida
College of Medicine, 4800 SW 35th Drive, Gainesville, FL 32608,
Michael M. Baden, MD*, 15 West 53rd Street, Apartment #18B-C,

New York, NY 10019; Marrah E. Lachowicz, MF'S, 1809 South Street,
#101-166, Sacramento, CA 95814, Linda Kenney Baden, JD*,

15 West 53 Street, Apartment 18 B/C, New York, NY 10019; Henry C.
Lee, PhD*, Forensic Laboratory, 278 Colony Street, Meriden, CT 06451,
Kathleen J. Reichs, PhD*, University of North Carolina - Charlotte,
Department of Sociology & Anthropology, Charlotte, NC 28223; Natalie
R. Shirley, MA*, University of Tennessee, Department of Anthropology,
250 South Stadium Hall, Knoxville, TN 37996, Dayle L. Hinman, BS*,
Farrell & Associates, Inc., 3830 South Highway A-1-A, Suite 4, #200,
Melbourne Beach, FL 32951; Lynn Kimsey, PhD*, University of
California Davis, 1124 Academic Surge, Davis, CA 95616, Allison M.
Curran, PhD*, MITRE, Corporation, 14101 Willard Road, Suite E,
Chantilly, VA 20151; Robert H. Powers, PhD*, Connecticut Department
of Public Safety, Controlled Substances/Toxicology Lab, 10 Clinton Street,
4th Floor, Hartford, CT 06424

Throughout the past ten years the Young Forensic Scientists Forum
has provided a program for a group of AAFS members ranging from
students to professionals who are new to their careers in forensic science.
The program has grown and changed drastically in order to provide
students and scientists who have five years experience or less with the
highest quality information possible. The continuing goal of this program
is to provide the audience with topics relevant to their education, training,
and skill levels. The event also provides a comfortable means for students
and professionals with a venue in which they may communicate with
experienced members and Fellows of the AAFS. The session planned for
the AAFS 60th Anniversary Scientific Meeting in Washington, DC, focuses
on the public role that forensic scientists play throughout their various
careers with the theme “Forensic Science in the Public Eye.” Speakers will
provide insight into the behind the scenes “real world” forensic work that
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is represented to the public through various media sources such as forensic
science television shows, fictional novels, and high profile casework
consultations. Following the day-long session, the program will continue
with an evening session titled “Young Forensic Scientists Forum Poster
Session.” The poster session will feature posters by undergraduate and
graduate students as well as forensic science professionals. The poster
session will also present new, emerging forensic research and technologies
to attendees. The event will allow young and emerging scientists to mingle
with peers as well as established members of the AAFS in a comfortable
setting.

The annual YFSF Bring Your Own Slides Session, with presentations
from students and emerging forensic scientists, is scheduled for Wednesday
evening. The program will continue Thursday morning with the annual
YFSF Breakfast Meeting with a CV/resume review and presentations by
forensic scientists ranging in experience from entry level positions through
supervisory/laboratory director level positions. These presenters will focus
on a variety of topics relating to getting into the field and to the daily work
of a forensic scientist, and will share their knowledge with participants
through an open question and answer forum discussion.

It is the goal of the YFSF to foster relationships between the
participants of the session with peers as well as established members of
AAFS and to provide for a smooth transition from student, to emerging
scientist, to established member. With the forum group setting provided
and the variety of programs offered throughout the week, the YFSF will not
only provide academic and relevant technical information to attendees, but
will also cultivate relationships that will last a career.

YFSEF, Special, Session

ES1 Significant Avhievements and Contributions
by Forensic Scientists to the International
Community: Medical, Scientific, Legal,

Societal, and Academic

Cyril H. Wecht, MD, JD*, 1119 Penn Avenue, #404, Pittsburgh, PA
15222-4205; Henry C. Lee, PhD*, Forensic Laboratory, 278 Colony
Street, Meriden, CT 06451; and Michael M. Baden, MD*, 15 West 53rd
Street, #18B-C, New York, NY 10019

The goal of this presentation is to inform AAFS members about the
significance and importance of applying forensic scientific investigative
principles on an international basis in order to stimulate and enhance
educational, governmental, medical, legal, and forensic scientific programs
and endeavors.

This presentation will impact the forensic science community by
encouraging AAFS members and forensic scientists in other nations to
utilize their professional expertise and experience on a broad international
basis whenever appropriate opportunities are presented. Enhancement of
academic programs, development of adequate technological facilities,
application of scientific principles in the resolution of highly controversial
governmental matters — all such efforts would contribute significantly to
the pursuit of civil and criminal justice, as well as to the health, general
welfare, and physical safety of people throughout the world.

In an era of dynamic, significant, and sometimes incredible
technological discoveries that have truly revolutionized our daily lives, the
overall field of forensic science has played a prominent role. The civil and
criminal justice systems are relying more and more on forensic scientific

analyses, reports, and testimony to adjudicate everything from child
custody cases to homicides. To a great extent, matters that as recently as
20 years ago were determined in subjective interpretive fashion are now
being analyzed and resolved in a far more objective and scientific manner
by appropriate, well-trained, highly skilled experts.

From non-descript street crime to international homicidal poisoning;
from elementary school introductory courses to post-graduate university
programs; from simple photographs and charts to sophisticated re-creations
of accidents and death scenes; from blind biopsies to virtual autopsies — all
of these dramatic changes have occurred in only a quarter of our expected
lifetimes. The forensic scientist is often the most important individual in all
these endeavors, either as the originator of the investigative process, or as
the professional person called upon to apply techniques from related
medical and scientific fields.

As international geographic boundaries have become less provincial
and more open insofar as the utilization of experts is concerned, the
globalization of forensic science is evolving to an extent that few people
would have ever predicted a generation ago. Whether the tasks involve
identifying skeletal remains and determining the cause of death of
massacred victims in a war-torn country or following natural disasters like
Hurricane Katrina and tsunamis; investigating the deaths of civilians in Iraq
when murder charges are filed against U.S. soldiers; assisting public health
authorities and medical personnel in the epidemiological aspects of highly
infectious disease processes in order to curtail or prevent further deaths;
educating young physicians, scientists, attorneys, law enforcement officers,
military personnel, and other groups about the ways in which their future
professional activities can be enhanced and facilitated by the timely and
appropriate use of various forensic scientists — there can be no doubt about
the very important and significant ways in which the members of the
American Academy of Forensic Sciences and its sister organizations in
other countries throughout the world can make vital contributions to the
health, well-being, and safety of society generally and in countless specific
situations.

Educating young forensic scientist graduates; providing information
about recent, sophisticated, and relevant developments to practicing
colleagues; and advising academic, governmental, and private laboratory
agencies regarding the need for expanded or new facilities are significant
specific areas of emphasis for experienced forensic scientists functioning
on an international level.

Criminal perpetrators identified and innocent people exculpated via
DNA testing; unsuspected diseases determined by meticulous autopsies;
acts of terrorism detected and investigated in timely fashion; emotional
and mental health problems successfully dealt with through effective
psychiatric intervention; attorneys, judges, and potential jurors educated
in order to deal with legal issues in a more reasoned and educated
fashion — all of these societal benefits, unrecognized and unappreciated
as they may be at times, are accomplishments that we in the forensic
science community can be justly proud of.

The speakers will discuss and illustrate numerous specific
examples of these kinds of positive endeavors through presentations of
their own professional experiences in the United States and in various
other countries around the world. Important cases will be highlighted to
demonstrate how forensic scientists have made significant contributions
to modern day society. Within this context, the authors will describe
how forensic scientists have played a key role in defusing potentially
explosive national and international political controversies by
objectively resolving emotionally-charged issues in highly publicized
cases.

Globalization of Forensic Science, International Forensic Scientific
Controversies, Development of Forensic Scientific Programs
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ES2  Suitcase Man: The Investigation, Forensic

Analysts, and Prosecution of a Homicide
With Postmortem Dismemberment

Wendy M. Gunther, MD*, Office of the Chief Medical Examiner,
Tidewater District, 830 Southampton Avenue, Suite 100, Norfolk, VA
23510-1046, and Steven A. Symes, PhD*, Mercyhurst Archaeological
Institute, Mercyhurst College, 501 East 38th, Erie, PA 16546-0001

After attending this presentation the attendee will understand the
difficulties presented by postmortem dismemberment in investigation of a
homicide with dispersal of remains in a different state without evidence of
the locale of the crime. Attendees will comprehend the array and types of
forensic evidence required; will appreciate the relative roles of forensic
pathology and forensic anthropology in concluding that dismemberment
occurred following death, without confounding the cause of death; and
recognize and evaluate the challenges to prosecution presented by utilizing
only circumstantial evidence in obtaining a conviction for homicide.

This presentation will impact the forensic science community by
assisting forensic scientists and jurisprudence experts in evaluating how a
complex case of homicide with postmortem dismemberment, unknown
crime locale, decomposition, unsuspected drug involvement, ballistic
evidence, and the need for questioned document analysis was investigated
and prosecuted; increasing understanding the forensic work required in a
case of dismemberment; comprehending evidence of antemortem versus
postmortem dismemberment; and assisting forensic scientists and lawyers
to understand the nature of a homicide prosecution based chiefly on
circumstantial evidence.

The discovery of a suitcase floating in the Chesapeake Bay containing
a pair of fresh human lower legs initiated investigation into a complex
homicide which proved very difficult to resolve, and yet which concluded
nearly three years later with a conviction for murder. The victim’s body
was recovered in three parts in a matched set of suitcases found by the
Chesapeake Bay, each part in a different stage of decomposition (none,
moderate, greater than moderate). The investigation was made more

difficult by the absence of any indication of the locale in which the
homicide was committed, and by no initial knowledge of the identification
of the deceased. The broadcast of an artist’s depiction of the decomposed
face resulted in identification which caused the investigation to shift focus
as well as investigating personnel from the state where the remains were
found to the state in which the decedent lived and presumably died. The
exact locale of the homicide was never definitively proven. Death was due
to fatal gunshot wound injuries, making it likely that dismemberment was
postmortem. However, there was a discrepancy between the time the
decedent was last seen alive and the time the fresh parts were found, which
after investigation suggested an unusual complication: that the decedent
was alive but drugged unconscious with chloral hydrate for a period of
hours to days before the fatal shots.

The investigation and prosecution of this case was hampered by the
actions of the prime suspect which may have been the cause for the absence
of evidence at the probable locale and the letters which occasioned the need
for a questioned documents examiner. Prosecution was also hampered by
the lack of direct evidence, with mostly circumstantial evidence remaining,
and by the long time interval between the discovery of the body and the
trial. Key pieces of evidence included the records of the gun shop where
the weapon was purchased, telephone records, prescription records, EZ
Pass records from the Atlantic City Expressway, Internet searches on the
defendant’s home computer (chloral hydrate, how to commit murder,
undetectable poisons), chemical analysis of the garbage bags in which the
body was found, and the presence of hairs in the suit cases that
mitochondrial DNA analysis revealed matched both the defendant and the
victim. It was this combination along with the forensic pathological and
anthropological findings that made the evidence compelling.

This presentation describes the discovery of the parts of the individual
initially known only as Suitcase Man, the autopsy, the identification, the
investigation, the forensic anthropologic analysis, the results of ballistic and
questioned document analysis as presented during the prosecution, and the
evidence utilized by attorneys during the two month trial which resulted in
conviction of the defendant.

Homicide, Dismemberment, Suitcase
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BS1 Cracking the Zodiac Cipher

Daniel B. Olson, MSFS*, FBI, 2501 Investigation Parkway, Quantico,
VA 22135

The goal of this presentation is to educate the audience regarding the
cryptanalysis examinations conducted during the investigation of the
infamous Zodiac serial killer.

This presentation will impact the forensic science community
and/or humanity by educating the audience regarding the unsolved
Zodiac ciphers, in hopes that a solution will some day be found.

The infamous Zodiac serial killer terrorized the San Francisco Bay
area with a series of murders, letters to newspapers, and mysterious
ciphers. The solution to the first cipher message eluded the best code
breakers in law enforcement and the military only to eventually be
broken by a husband and wife team of amateur cryptanalysts. The three
ciphers that followed were never solved and remain on the “Top 10
Unsolved Ciphers” list at the FBI Laboratory’s Cryptanalysis &
Racketeering Unit. This interesting presentation will introduce the
audience to the Zodiac ciphers, both solved and unsolved.

Zodiac, Cipher, Cryptanalysis

BS2 Managing in the Forensic Sciences:

Practicalities & Politics

Elizabeth A. Laposata, MD*, Forensic Pathology & Legal Medicine,
245 Waterman Street, Suite 100, Providence, RI 02906

Attendees at this presentation will gain an understanding of some
new managing principles and will be able to improve work
effectiveness, both at an individual and organizational level.

This presentation will impact the forensic science community by
providing knowledge of ways to improve management in forensic
sciences which should translate into improved forensic services for the
community.

A career in the forensic sciences involves not only mastering the
subject matter of a discipline, but also working successfully in an
environment that requires accountability, strategic-decision making,
ethics in public relations, and the ability to influence supervisors and key
policy makers.

Those in government are accountable for producing results.
Designing and using outcome measures in work can provide hard data to
show that programs and strategies are truly working. Alternatively, these
measures warn of potential ‘bad news’ early on. One example of the
successful use of outcome measures is the Compstat Process (computer
comparison statistics) instituted by the NYPD in 1994. It is credited
with slashing overall crime in New York City and is a mainstay of
several successful government agencies.

However, good decision making is at the heart of successful
strategies. Making good decisions is not a one time only event but is a
continuous process. Producing a well tested decision involves setting up
a process for generating multiple alternatives and fostering a robust
exchange of ideas about those alternatives. Some common errors in
decision-making involve biases such as the ‘Prism Effect’ of recalling
only analogies that confirm present thinking and the ‘Anchoring Effect’
where the mind latches on to what worked out well in the past even if it
worked out only by chance.

Ethical questions and dilemmas are also inherent in the public
relations of forensic scientists. The ethical responsibility to be competent
in the field is easily understood and accepted. However, recognizing
core ethic issues in other work situations may be difficult. Several
fundamental principles called the ‘Public Relations Pillars’ can help
clarify and assess all sides of an ethical issue. Further, the ‘Potter Box’
is a decision making model that provides an organized approach to
making defensible ethical decisions.

Finally, the results developed by accountability practices, sound
decision making, and ethical analyses must be delivered to those who
make policy such as supervisors, elected officials, or other stakeholders.
Learning the concepts and language known as framing can help
communicate ideas without attacking others. Being ready to make the
most of a chance moment with a boss or lawmaker requires developing
a message that cuts through the clutter, understanding potential biases,
and knowing how to drive the message home.

Government, Management, Decision-Making

BS3 Human Identification in a Post 9/11 World:
Attack on American Airlines Flight 77 and

the Pentagon - Identification and Pathology

Craig T. Mallak, JD, MD, and Mark E. Shelly, DO*, Armed Forces
Medical Examiner's Office, 1413 Research Boulevard, Building 102,
Rockville, MD 20850

The goal of this presentation is to highlight the contributions of
dentistry, anthropology, fingerprinting, DNA, and radiology. The
presentation will then go inside the mortuary, showing every step in the
identification process and explaining the rationale for the identifications
and examinations.

This presentation will impact the forensic science community by
providing an overview of forensic human identification, discussing the
relative strengths and weaknesses of the various forms of presumptive and
scientific human identification.

On September 11, 2001, American Airlines Flight 77 was hijacked by
five terrorists as part of a coordinated attack on the United States that also
involved the hijackings of American Airlines Flight 11 (which was flown
into the North Tower of the World Trade Center), United Airlines Flight 175
(which was flown into the South Tower of the World Trade Center), and
United Airlines Flight 93 (which crashed in a field in Shanksville,
Pennsylvania). AA Flight 77 was intentionally crashed into the Pentagon,
killing all 64 people on board the aircraft (terrorists, flight crew, and
passengers) and 125 people (military and civilian) in the building. The fact
that this was a terrorist attack targeting the nerve center of the U.S.
Department of Defense made the identification and handling of the human
remains significantly different than a “typical” mass disaster.

The responsibility to identify and autopsy each of the decedents fell to
the Office of the Armed Forces Medical Examiner, part of the Armed
Forces Institute of Pathology, headquartered in Washington, DC. All of the
human remains, of which there were more than 2000 separate specimens,
were moved to the U.S. Air Force Port Mortuary at Dover AFB, Delaware,
for evaluation. There, a multidisciplinary team of pathologists, dentists,
anthropologists, fingerprint specialists, radiologists, DNA technologists,
photographers, morticians, and support personnel used a systematic,
stepwise approach to ensure that every scientifically available method was
utilized to maximize the number of victims that could be positively
identified, re-associated, and returned to the families.

* Presenting Author
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Following approximately two and one half weeks of remains
processing and two months of DNA analysis, 183 unique identities were
generated from the remains of those killed in the attack on the Pentagon,
yielding 178 positive identifications. Some remains for each of the
terrorists were recovered, as evidenced by five unique postmortem profiles
that did not match any antemortem material provided by victims’ families.
No identifiable remains for five of the victims known to have been killed
in the attack were recovered.

9/11, Mass Fatality, Terrorist Attack

BS4 Maximizing Forensics Advocacy:

Making “I’m From the Government
and I’m Here to Help...” Work

Peter M. Marone, MS*, Department of Forensic Science, 700 North 5th
Street, Richmond, VA 23219, Barry A.J. Fisher, MS, MBA*, Scientific
Services Bureau, Los Angeles County Sheriff's Department, 2020 West
Beverly Boulevard, Los Angeles, CA 90057-2401; Beth Lavach*, ELS &
Associates, 208 East Duncan Avenue, Alexandria, VA 22301; and

J.C. Upshaw Downs, MD, Georgia Bureau of Investigation, CRCL,
9254 Mohawk Street, Savannah, GA 31419

This seminar will familiarize attendees with the present state of
forensics resources at the local, state, and national level; will introduce
attendees to present ongoing advocacy efforts on behalf of the national
forensics community; and will present proven successful advocacy
methods.

By reviewing the needs and ongoing efforts on behalf of the
forensics community, and by introducing attendees to proven successful
advocacy methods, the active forensics practitioner will be able to
achieve maximal benefit in challenging funding entities to better
resource the forensic disciplines at the local, state, and national levels.

The nation’s forensic science delivery system remains highly
fragmented and in many, if not most or all areas, woefully under funded.
Most forensic services are delivered primarily at the state and local level,
leading some to question the level of the playing field from region to
region. To this end, the National Academy of Sciences is involved in an
in-depth study on “Identifying the Needs of the Forensic Sciences
Community” which is specifically charged with evaluating the present
and future resource needs of the forensic science community, to include
state and local crime labs, medical examiners, and coroners.

The national situation is directly impacted by the local picture, as
pointed out by former Speaker of the United States House of
Representatives, Tip O’Neil, in demonstrating how Washington’s actions
are directly driven by the “folks back home” in the cities and counties,
“All politics is local.” The question for the forensics practitioner and/or
administrator is then how to best make an apparent shortfall in lab
resources matter to those who might be able to make a difference.

As scientists, forensic practitioners may be unfamiliar and/or
uncomfortable with advocacy efforts, preferring to leave funding issues
to those decision makers. The danger in passive acceptance by inaction
is self-evident in the resourcing status of the nation’s crime labs and
medical examiner/coroner offices. Despite the tremendous and
continuing public interest in forensics (as evidenced by the fact that two
CSI shows remain in the 2007 annual top ten and two of the top three
non-reality shows are forensic sciences features), the appropriations
have failed to keep pace at local, state, and national levels.

A brief review of national advocacy efforts for forensics and the
present status of this work will serve as an introduction. The majority of
the session will be devoted to a “how to lobby” primer presented by a
professional Washington lobbyist and former Congressional staffer and

by active forensic practitioners. Useful tricks of the trade which have
proven successful will be shared, including tips on how to get elected
officials to at least hear a point of view. The ultimate goal by the end of
the seminar will be to have attendees ready to meet with their respective
Washington delegations in order to begin to make a difference.

Advocacy, Politics, CFSO

BSS Bringing Forensic Science to the Battlefield:
An Exploration of the Emergence of
Forensic Techniques in Evaluating Evidence

in Iraq and Afghanistan

Paul Shannon, MS*, U.S. Embassy, Baghdad, DOJ/FBI/Legal Attache,
Baghdad, IRAQ

After attending this presentation, attendees will understand some of
the forensic techniques being introduced into the military theater in the
current wars in Iraq and Afghanistan.

This presentation will impact the forensic science community by
providing specific information on several cases in which forensic
science techniques have been used to identify individuals responsible for
attacks on American troops, as well as crimes by our U.S. troops against
the citizenry of the native people.

The speaker is a special agent with the Federal Bureau of
Investigation with over 20 years experience and is a fingerprint
examiner. He is currently stationed at the American Embassy in Baghdad
where he is responsible for the oversight of the development and use of
forensic techniques in identifying individuals involved in insurgent
activity. He has worked a number of crime scenes in both Afghanistan
and Iraq in the recent years.

Specializing in violent crime for most of his career, Mr. Shannon is
extremely experienced in crime scene work. After 9/11, he initiated the
FBI's known and suspected terrorist fingerprint database. In that
capacity, he was the expert who fingerprinted Saddam Hussein after he
was found and removed from his underground hiding place. He has
conducted FBI missions in Afghanistan, Pakistan, the Philippines, Iraq,
and numerous other venues. He initiated the process of trace evidence
exploitation in combat theaters of terrorist devices such as Improvised
Explosive Devices and car bombs. Mr. Shannon was the FBI detailee to
the White House in 2005, and he currently is the FBI's Assistant Legal
Attaché at the U.S. Embassy in Baghdad.

Although many of the mission activities of law enforcement and
military overlap, historically, forensic techniques have not been used in
combat theaters. Requirements by the military for rapid results of
forensic studies have resulted in exceptionally quick turn around times,
in terms of hours or a few days, even with DNA matching studies. The
companies that provide equipment and reagents for the military
operation have had to dramatically shorten the time in which results are
available. In the near future, these reliable and quick techniques in
standard law enforcement may be implemented in this country.

While rapid turn around has not been a feature of crime labs in the
local and state law enforcement investigations, the techniques developed
for the military theater will undoubtedly become more economic with
passing time. A rapid turn around time will further accuracy of the
investigations, enhancing the ability of investigators to follow the
correct leads, providing more efficient use of resources. Hopefully, with
an understanding of how the rapidity of the turnaround time is helpful,
government leaders will be willing to appropriately fund the crime labs
that are already in existence.

Iraq, Military, Forensics
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BS6 Memorial Hospital Deaths (Hurricane

Katrina) — Forensic, Medical, Legal,
Ethical, and Societal Perspectives

Cyril H. Wecht, MD, JD*, 1119 Penn Avenue, #404, Pittsburgh, PA
15222-4205

This presentation will explore the medical principles; bioethical
concepts; homicide statutes; other applicable guidelines and regulations
concerning emergency healthcare.

A review and analysis of the Memorial Hospital deaths is a multi
faceted study of humanity. The roles of various forensic scientists,
physicians, and attorneys in the most dire extenuating circumstances of
a life threatening nature must be intellectually understood and fully
appreciated. This discussion will provide an appropriate and necessary
background for the proper handling of similar situations in the future
anywhere in the world.

Hurricane Katrina struck the New Orleans area late Sunday evening,
August 28, producing an indescribable series of catastrophic events.
Among the most seriously compromised situations were various
healthcare facilities, especially those housing elderly patients with
severe medical problems. With no water or electricity, a limited amount
of food, and essentially no lines of direct communication with the
outside world, most physicians and nurses sought refuge and left these
institutions. Only a few remained behind. Dr. Anna Pou was such a
courageous and caring physician at Memorial Hospital.

On Thursday morning, September 1, helicopters were hovering over
the rooftop of Memorial Hospital, waiting to evacuate seriously ill
patients, especially those on the seventh floor, a tenet-owned healthcare
facility. Within a three and one half hour period that morning, nine
patients suddenly died. All had been scheduled for evacuation that day.

Months later, the autopsy protocols and postmortem toxicology
reports were reviewed. In each case, lethal levels of morphine were
found in combination with Versed, and in some of the cases, other CNS-
depressant drugs. The Louisiana Attorney General then filed charges
against Dr. Pou and two nurses who were working with her that day. In
March, 2006, the District Attorney of New Orleans convened a grand
jury concerning these deaths. Five months later, on Tuesday, July 24, the
grand jury concluded that no criminal charges should be filed against Dr.
Pou. The two nurses had been granted immunity in exchange for their
testimony.

The Attorney General had formally consulted several forensic
scientists, each of whom agreed on the cause of death, acute combined
drug toxicity. The forensic pathologists opined that the manner of death
was homicide. Not one of the expert consultants was called to testify
before the grand jury, nor was Dr. Pou.

What basic medical and legal principles should be applicable in this
kind of situation? What are the ethical, moral, and societal
considerations? Was justice served? Is special legislation required by
the states and federal government for officially declared catastrophic
emergencies that would permit medical personnel to engage in active
euthanasia?

These questions and several other highly controversial and
provocative issues relating to the Memorial Hospital deaths will be
discussed and should be of significant relevance and pragmatic concern
to forensic scientists, attorneys, and many other professionals
throughout the world.

Memorial Hospital, Euthanasia, Homicide

BS7 The Parachute Case

Frederick H. Panhorst, MSM*, and David A. Flohr, MSFS*, U.S. Army
Criminal Investigation Laboratory, 4930 North 31st Street, Forest Park,
GA 30297

After attending the presentation, attendees will become more aware
that television shows depicting crimes and the forensic sciences, even when
based upon actual incidents, must take liberties in the interest of time and
drama. True crime processing may make the actual case seem somewhat
dull and uninteresting.

This presentation will impact the forensic science community and/or
humanity by reinforcing the need for a multidisciplinary approach and
communication between the investigators and forensic examiners.

On September 30, 2003, the CBS television show, NCIS broadcast its
second show, “Hung Out to Dry.” This episode depicted the death of a
young U.S. Marine whose parachute failed to open, and the subsequent
investigation and forensic work. It was based loosely upon an actual
criminal case submitted by the Naval Criminal Investigative Service
(NCIS) to the United States Criminal Investigation Laboratory (USACIL),
in which no deaths occurred.

Although neither the NCIS nor USACIL have quite the talent or
breadth of expertise as depicted by the special agents and laboratory
examiner in the television show, the case was successfully investigated,
examined, and prosecuted. Excerpts from the show will be presented, with
a commentary of exactly what really happened. Of particular interest is the
fact that the NCIS version depicts a multidisciplined forensic examiner
working alone, while the examiners at USACIL were from the disciplines
of trace evidence, fircarms and tool marks, forensic documents, latent
prints, and DNA. The USACIL examiners relied heavily upon other
members of their discipline, interaction with each other, and the
investigators. USACIL trace evidence examiners were able to point out a
misconception of how the parachutes were tampered with, and the
subsequent reorientation of the investigation. The aspect of dealing with a
“limited population” and how it impacts on the investigation and the
evidence submitted will be discussed.

Multidiscipline, Limited Population, Investigations

BS8 Thomas Krauss Memorial Bite Mark
Breakfast: Current Developments in
Photographic Technology for Bite Mark

Documentation

Gregory S. Golden, DDS*, 8577 Haven Avenue, Suite 105, Rancho
Cucamonga, CA 91730; and Franklin D. Wright, DMD*, 1055
Nimitzview Drive, Cincinnati, OH 45230

This presentation will inform attendees of current developments in
photographic technology for bite mark documentation.

Attendees will take home a new understanding of available
advanced photographic techniques.

Technological advances in digital photographic equipment and its
applications to forensic investigation are continuously changing the state
of the science. Attendees of this presentation will receive updated
information on some of the most current digital cameras, lenses, and
lighting options for advanced photographic techniques in forensic
investigation with an emphasis on bite mark documentation.

The applications of Alternate Light Photography, Infra-Red, and
Reflective Ultra-Violet techniques allow the forensic investigator to see
details not only in bite mark and wound patterns, but also tattoos,
questioned documents, and surveillance that would otherwise be unseen
with the naked eye or with conventional color or black and white

* Presenting Author
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photography. The impact of advanced photographic techniques is
especially useful in the field of Injury Pattern Analysis, wherein bite
mark investigation falls.

Previous digital camera chips (CCD and CMOS) were designed to
filter out and block the UV and Infra-red ends of the non-visible
spectrum. The authors have participated in the development of newly
developed digital cameras designed for the forensic industry, as well as
the fine arts. The authors will present recent personal photographic
research completed with digital cameras that have been specifically
modified by the manufacturer to capture images using non-visible
wavelengths of the light spectrum. As more usage in the public and
forensic domain becomes prevalent, it is anticipated that more
applications for these cameras will be discovered.

Additional topics will include new forensic light sources available
for Alternate Light and Infra-Red photography, quartz lenses, and
accessories that will help facilitate the forensic photographer in
accomplishing his work. The authors will also present casework wherein
all of the aforementioned equipment has been employed to demonstrate
the results of their research.

Bite Mark, Photography, Odontology
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LUNCHEON SEMINARS

1948 ~ 2008

L1 “Crime Scene” Inside the World
of Real CSIs

Connie M. Fletcher, PhD*, Loyola University, 6525 North Sheridan
Road, Chicago, IL 60626

Blood, fluid, fiber, hair, tissue prints — every contact leaves a trace
at a crime scene. Connie Fletcher will present what happens at the scene
and in the crime lab, starting with discovery of the crime through
criminal trial.

This presentation will take the audience into the world of the
forensic experts through first hand stories. Through it all, one Sherlock
Holmesian premise unites what they do and what it does to them: Every
contact leaves a trace.

Real crime scene investigation is vastly more complicated, arduous,
bizarre, and fascinating than televisions streamlined versions. Most
people who work actual investigations will tell you that the science
never lies — but people can. People may also contaminate evidence or
not know what to look for in crime scenes that typically are far more
chaotic and confusing, whether inside or outside than on television.

Forensic experts will tell you that the most important person
entering a scene is the first responding officer — the chain of evidence
starts with this officer and holds or breaks according to what gets
stepped on, or over, collected or contaminated, looked past or looked
over, from every person who enters or interprets the scene, to the crime
lab, and all the way through to trial. Forensic experts will tell you the
success of a case can depend on any one expert’s knowledge of quirky
things, including criminals’ snacking habits at crime scenes; “Nature’s
Evidence Technicians.” These include the birds and rodents that hide bits
of bone, jewelry, and fabric in their nests; the botanical evidence found
in criminals’ pants cuffs; baseball caps as prime DNA repositories; the
tales told by the application of physics to falling blood drops; and “The
Rule of the First Victim.” First-time criminals’ tendency to strike close
to work or home.

Discovery, Verdict, Crime Scene

L2 Prospective Risk Analysis of
Health Care Serial Killers

Katherine Ramsland, PhD*, DeSales University, 2755 Station Avenue,
Center Valley, PA 18034, and Zachary R. Lysek, BA*, Northampton
County, Coroner's Office, 669 Washington Street, Easton, PA 18042

After attending this presentation, attendees will possess a useful list
of behavioral red flags that provide a guide for documenting a potential
health care serial killer (HCSK). Attendees will also learn how these
offenders exploit hospital systems and will recognize the need for an
institutional risk assessment plan.

This presentation will impact the forensic science community and
humanity because it provides an analytical way to address a public
danger. The recent studies devoted specifically to HCSKs list statistics
and an analysis of their methods and motives.

Thus, it’s possible to develop a risk assessment program with
practical benefits for administrators of health-care facilities. This will in
turn assist law enforcement personnel conducting an investigation and
prosecutors who must take such cases to court. In addition, it provides
a basis for criminologists to refine present understanding of this offender
subtype.

A comprehensive analysis of confirmed cases of HCSKs to date
offers a way to develop a pro-active approach to the problem of serial
murder in health-care facilities. Such cases have increased in recent
decades, and while investigations can be difficult, several studies
provide a list of key traits and behaviors that can frame an assessment
program for facility administrators who suspect they employ such a
person. This list can also assist co-workers of such offenders and law
enforcement officers who investigate them. The recent case of Charles
Cullen provides a model.

In 2003, male nurse Charles Cullen voluntarily admitted that over
the past 16 years in ten different health-care institutions in New Jersey
and Pennsylvania, he intentionally took the lives of 30-40 patients. At
the conclusion of a two-year investigation, including Cullen’s review of
240 files, he had admitted to 29 murders and six attempted murders.
Both authors had some degree of participation in this case, from before
he was arrested to his detailed confession. Cullen’s MO of manipulating
drug records, working on quieter shifts, injecting patients who might not
raise an alarm, and moving around from one facility to another is similar
to that of other nurses convicted of multiple murder, including those
from other countries. Thanks to professionals who have recognized that
a health-care serial killer is a specific type of offender, and have
collected information specific to their methods, it is now clear that
certain personality traits and behaviors seen in these offenders during
their crimes stand out. A checklist of the most common behaviors offers
a practical tool for administrators, prosecutors, and investigators who
might be involved in a future case.

Recognition of the possibility of a killer in a facility is the first step.
Then it’s important to know the signs. Among them is a statistically
measured higher death rate when the suspected HCSK is on shift,
unexpected clusters of deaths and unexpected symptoms for specific
patients who have died, patient complaints about the suspected person’s
treatment, and macabre nicknames. While no single item is sufficient to
place someone under suspicion, several in a constellation should be
alarming. Among the red flags for spotting potential HCSKs are that the
suspected person has moved around from one facility to another, is
secretive, has a history of mental instability, has lied about personal
information, and has a substance abuse problem.

Identifying offenders quickly requires documenting patterns of
behavior and finding physical evidence that links a suspected individual
to the crimes. People in key positions for spotting these offenders will
benefit from a comparative analysis of prior cases.

Health-Care Serial Killer, Risk Assessment, Serial Murder
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WORKSHOPS

1948 ~ 2008

W1  Transition Analysis: A New Approach to
Skeletal Age Estimation for Anthropologists

George R. Milner, PhD*, Pennsylvania State University, Department of
Anthropology, 409 Carpenter Building, University Park, PA 16802; Jane
E. Buikstra, PhD, Arizona State University, Human Evolution/Social
Change, Anthropology Bldg, Rm 233, Tempe, AZ 85287-2402; Elizabeth
A. Murray, PhD, College of Mount St. Joseph, Department of Biology,
5701 Delhi Road, Cincinnati, OH 45233-1670; and Jesper L. Boldsen,
PhD, Department of Anthropology, Institute of Forensic Medicine,
University of Southern Denmark, Odense, Denmark

By the close of the workshop, participants will be familiar with the
method, the computer program for generating age estimates, and the
scoring procedure for recording age-related changes used in the program.

This presentation will impact the forensic science community by
addressing several persistent problems with skeletal age estimation
methods, including difficulties in determining the ages of people older than
about 50 years and the need for estimates (i.e., confidence intervals)
generated from the particular mix of skeletal characteristics displayed by
individual skeletons.

Several persistent problems with skeletal age estimation are addressed
by a newly developed method referred to as Transition Analysis. The
procedure introduced here allows osteologists to determine the ages of
older people (above 50 years old), to generate unique age estimates for each
skeleton based on its individual mix of characteristics, and to combine in a
quantitatively rigorous fashion different age-informative characters to
produce a single estimate. The workshop covers the logic behind
Transition Analysis, and presents the results of validation studies. A
computer program for generating ages is demonstrated, and scoring
procedures for newly defined age-related changes in the skeleton are
described. By the end of the workshop, which has both lecture and
demonstration components, attendees will be familiar with the method, the
computer program, and the trait scoring procedure.

Transition Analysis is based on grossly observable age-progressive
changes in the adult pelvis and cranium. Five parts, or “components,” of
the pubic symphysis and nine aspects of the sacroiliac joint area of the ilium
are coded, as are five vault and facial sutures. The use of a component
approach, as opposed to one based on anatomical units in their entirety
(such as the overall appearance of the pubic symphyseal face), allows for a
fuller description of morphological changes that occur in all of their
complexity. Furthermore, it does not require that various parts of a single
anatomical unit, such as the pubic symphysis, age in lockstep.

Age estimates, both confidence intervals and point estimates, are
generated from multiple age-progressive (unidirectional) skeletal changes
through the combination of likelihood curves for stages within the various
pelvic components and cranial sutures. Estimates can be derived from both
complete and incomplete sets of observations. That is, the method makes
maximum use of whatever happens to be present, a requirement of forensic
applications where much of the skeleton might be poorly preserved or
missing.

Age-specific probabilities of transition from one stage to the next are
derived from 686 known-age skeletons from collections in the United
States and Portugal. Age estimates are based on likelihood curves for each
stage in the various pelvic components and cranial sutures.

Age estimates are computed automatically by a Windows-based
computer program using the component scores. To generate an age
estimate, the user enters the skeletal data (as much as is observable), as well
as the skeleton’s sex and ancestry (white or black). The choice of prior
distribution has an effect on skeletal age estimates, and the program

provides users with three choices: uniform (non-informative); preindustrial
(17th century Danish parish records), or modern homicide (United States
CDC data).

Validation work shows that confidence intervals, in general, get wider
in middle age, although the trend reverses in old age. Point (maximum
likelihood) estimates correspond closely to actual age up to about 50 years,
beyond which there is a considerable dispersion of points until about 80
years when the accuracy of estimates improves once again (confidence
intervals are correspondingly narrower in the elderly). The choice of prior
distribution has little noticeable effect on age estimates until the upper end
of the lifespan is reached.

The present version of Transition Analysis yields age estimates
ranging from the late teens to the maximum human lifespan. In the future,
the basic approach can be extended to age-progressive changes in other
parts of the adult skeleton. In fact, the validation work shows that more
work by the osteological community is needed to define traits characteristic
of the late 40s into the 70s.

Age Estimation, Human Skeleton, Transition Analysis

W2  Recovery, Examination, and Evidence of

Decomposed and Skeletonized Bodies:
An Anthropological and Entomological
Approach

M. Lee Goff, PhD*, Chaminade University of Honolulu, Forensic
Sciences Program, Chaminade, 3140 Waialae Avenue, Honolulu, HI
96816-1578; Wayne D. Lord, PhD¥*, Federal Bureau of Investigation,
FBI Academy, Critical Incident Response Group, Child Abduction Unit,
Quantico, VA 22135; Edward T. McDonough, MD*, OCME, 11 Shuttle
Road, Farmington, CT 06032; and William C. Rodriguez, PhD*, Armed
Forces Medical Exam, 1413 Research Boulevard, Bldg 102, Rockville,
MD 20850

Upon completion of this workshop, the participant should be able to
recognize bioenvironmental evidence, properly collect and preserve such
evidence, and record supplementary data required for later analyses.

Successful interpretations of various types of forensic evidence are
crucial to the solution of most death investigations. Sound analyses of
bioenvironmental evidence from outdoor scenes are dependent on proper
collection and preservation. This workshop will impact the forensic
community by providing the necessary background for these activities.

One of the most challenging cases faced by any forensic scientist or
investigator is that of the badly decomposed or skeletonized body. It is a
common misconception that such remains, in particular those discovered
outdoors in a field or wooded area, provide little useful information
concerning the circumstances of death. However, through the applications
of the techniques from the fields of anthropology and entomology,
combined with pathology, significant data can be obtained. The outdoor
death scene is quite unique, as the remains and associated evidence can be
viewed as temporary alterations to the ecology of the immediate area.
Methods and techniques for the recognition of the “bioenvironmental
evidence” will be presented during this workshop. The body in an outdoor
situation is exposed to a number of often unpredictable events that will
serve to complicate the recovery process. The worker must be familiar with
the various changes that take place during the decomposition process and
the manner in which climatic factors may serve to alter both the rates of
decomposition and the gross appearance of the remains. During this
workshop, the changes that take place to the remains from the fresh stage
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of decomposition through complete skeletonization will be presented. In
like manner, the materials available to the forensic pathologist from a body
recovered during the mid to later stages of decomposition will differ from
what might be available from remains discovered indoors under more
controlled conditions. Techniques employed to obtain the maximum data
from these remains will be presented. In an outdoor scene and in many
indoor scenes, insects and other arthropods are major factors in the
alteration and decomposition of the body. Insect invasion of a dead body
in an outdoor habitat often begins within minutes following death and
continues past the point at which grossly observable changes to the body
take place. By analyses of these organisms and their activities, valuable
information can be gleaned concerning the circumstances of death. In
order to successfully use this information, the insects must be recognized,
collected and properly preserved. The use of insects to provide an estimate
of the period of time since death or postmortem interval will be discussed
and illustrated. This will be done through a series of case studies,
beginning with cases having postmortem intervals ranging from days to
months and finally years. The techniques employed differ depending on
the stage of decomposition involved and these will be discussed. Also
presented will be the use of insects in determining postmortem movement
of the body, wound assessment, as sources for DNA, as alternate specimens
for toxicological analyses, and as indicators of the crime scene habitat.
Additionally, there has recently been an increase in the cases of insects as
evidence in cases of abuse and neglect involving infants and the elderly.
These cases often involve the phenomenon of myiasis or feeding by
maggots on living tissues as well as feeding by ants and cockroaches.
Dealing with these cases requires knowledge of the species involved and
their life cycles. Basic to the use of entomological evidence is the proper
collection and preservation of the specimens. If this is not done properly,
the data become useless. During this workshop, the participants will learn
simple but effective techniques for the collection, preservation and
documentation of entomological evidence. This workshop is designed to
be presented at an intermediate level, with an overview of anthropological
and entomological techniques, followed by recent advances in these areas
of research. Each participant will receive a manual covering the materials
presented.

Decomposition, Entomology, Anthropology

W3  International Forensic Automotive
Paint Data Query (PDQ)

Diana M. Wright, PhD*, Federal Bureau of Investigation, FBI
Laboratory Division, Chemistry Unit, Room 4220, 2501 Investigation
Parkway, Quantico, VA 22135, Denis Lafleche*, Royal Canadian
Mounted Police, 15707 - 118th Avenue, Edmonton T5V 1B7, Alberta ,
CANADA; and Andria L. Hobbs, MSFS*, Federal Bureau of
Investigation Laboratory, 2501 Investigation Parkway, Chemistry Unit,
Room 4220, Quantico, VA 22135

Upon completion of this workshop, the participant should be able to
effectively utilize the Paint Data Query program for three distinctly
purposes: (1) generating potential manufacturer, make, model, assembly
plant, and year information for questioned paint recovered from items
collected from hit-and-run incidents, (2) conducting a significance
assessment for paints from known-to-questioned comparisons that may
then be used to lend weight to that evidence in court, and, (3) maintaining
and enhancing professional expertise and understanding of automotive
paint systems as a result of having a searchable database that support more
that 15 000 paint systems and contains pigment/binder information and
infrared spectra for over 55 000 individual paint layers.

This presentation, along with regular submissions to the database, will
impact the forensic science community by granting attendees the ability to
participate in the Paint Data Query program, thereby allowing them to
conduct effective make-model-year automotive paint searches for
investigative lead information.

For more than thirty years, the Royal Canadian Mounted Police
(RCMP) has been gathering chemical and color information on automotive
paints. Beginning in the 1970’s, systems for classifying, storing and
receiving that data for manufacturer, make, assembly plant, and year
determination were developed by the Royal Canadian Mounted Police.
PDQ is the most recent PC - Windows based version of the RCMP’s
automotive paint classification system for domestic and foreign
(Australia/New Zealand, Japan and European) vehicle coatings. PDQ is
not a population database but a representative database. As such, it is used
as a tool to present the paint examiner with possible sources for a paint
system based on a searchable text based query program. The number of
samples, which an examiner would then have to compare in order to affect
a manufacturer, make, model, assembly plant, and year determination, is
reduced to those which most closely match the chemistry, color, and/or
source information that were utilized for the query. The RCMP and/or the
FBI maintain the original paint samples. As necessary, sample splits may
be obtained for a side-by-side examination and comparison with a
questioned paint.

The PDQ workshop is designed to be a hands-on training session in
which the attendees will receive instruction in the organization of the
database, will practice classifying paint systems, will enter queries into
PDQ, and will gain the basic interpretive skills necessary for evaluating the
results obtained from a search. Having an understanding of the program
and confidence in the query parameters entered, the paint examiner will be
able to provide an accurate assessment of possible sources for a questioned
paint, utilize the database for making significant assessments for paints in
K/Q comparative situations, and utilize the database for maintaining their
understanding of the structure and chemistry of modern automotive paints.
Prior training and practical experience in paint analysis and FTIR (Fourier
transform infrared spectroscopy) paint examinations and classifications are
required.

Attendees wishing to keep PDQ must be from a recognized police
agency, sign a non-disclosure confidentiality agreement upon registration,
and agree to annually contribute 60 original full layer automotive paint
samples to the PDQ Maintenance Team for analysis and inclusion into the
database. In addition, each attendee should bring a laptop computer with
the following minimum requirements: Pentium with WIN95, CD-ROM, 64
MB RAM and 50 MB free HD space. Finally, full utilization of PDQ
requires the purchase or acquisition of a spectral search software such as
Bio-Rad Sadtler SearchMaster/Know-it-All or a Galactic Spectral ID
software, dye glossy and matte Munsell Color books and Refinish Paint
books (i.e., Dupont or Pittsburgh Paint Group...). These items are not
provided with the workshop.

Paint Data Query (PDQ), Automotive Paint Database, Hit-and-Run
Vehicle Identification

W4  Analysis of Police Officer Use of Force
Deaths: A Multidisciplinary Approach

J.C. Upshaw Downs, MD*, Georgia Bureau of Investigation, CRCL,
9254 Mohawk Street, Savannah, GA 31419; Michael M. Baden, MD*,
and Linda Kenney Baden, JD*, 15 West 53 Street, Apartment 18 B/C,
New York, NY 10019, Haskell M. Pitluck, JD*, 573 Lake Avenue, Crystal
Lake, IL 60014, Peter Dean, BDS, DRCOG, LLM*, Coroner's Office,
Rochford Police Station, South Street, Rochford, Essex, SS4 1BL,
UNITED KINGDOM,; Fred Stephens, MPA*, Georgia Bureau of
Investigation, 3121 Panthersville Road, Decatur, GA 30034, and Greg
Harvey, MJA*, Georgia Bureau of Investigation - Region 12, 912-374-
6988, PO Box 337, Eastman, GA 31023

The goals of this workshop are to provide attendees with a
multidisciplinary view of several issues involved in police-associated
deaths; to review appropriate and acceptable use of force in contrast to
excessive force; to discuss investigative techniques to facilitate the
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investigation of such cases; and to discuss case scenarios where force was
used.

This presentation will impact the forensic science community by
exposing attendees to law enforcement training in the use of force as well
as medical and legal perspectives on the appropriateness of the application
of such force and subsequent investigation and legal resolution. In so
doing, the attendee will gain insight and be better positioned to work on any
such cases under their jurisdiction.

Given that an officer’s sworn duty is to protect the citizens served,
fatalities involving police agencies can create significant community
concerns including appropriateness of the act and possible alternatives.
Deaths involving the use of force by law enforcement officers can be
among the most emotionally charged cases worked by a forensics
professional. Practitioners in all disciplines — and on both sides — can
expect to have their work and judgments highly scrutinized and potentially
presented in a most unflattering light. The irony is self-evident in that when
police use of force (PUF) is employed, and particularly in lethal scenarios,
the time available to the officer in making a use/don’t use decision is
usually minimal. The luxury of hindsight is unavailable in the heat of a
conflict.

Using a multidisciplinary approach, including law enforcement,
forensic pathologists, and legal perspectives, to review the fundamentals of
PUF cases culminating in case scenarios, the panel will challenge the
audience to consider appropriateness and extent of possible casework and
testimony in such cases.

The Law Enforcement Perspective: “Hindsight is good, foresight is
better....” — Evan Esar.

The basics of training provided to officers is reviewed, including
available force options, including impact weapons, less-lethal technologies,
and firearms. The primary focus of the discussion will be on officer-
involved shootings. The question of prime import in a PUF case review,
from the agency’s perspective, is the objective reasonableness standard —
that is “was this a justifiable act” in the eyes of a reasonable person? Eye-
witness accounts often stir the pot of controversy in PUF cases, with
allegations replacing substantive proof. T hus, perception is a key element
in seeking truth.

The Medicolegal Perspective: As the final observer of an individual
decedent, the medical examiner is (hopefully) in the best position to
determine the true cause and manner of death. Some might question if
medical examiners are too willing to attribute deaths during PUF to excited
delirium, positional asphyxia, or cocaine overdose. Likewise, much
concern has been raised over the use of electro-muscular disruption devices
and attribution of death due to their use. In-custody deaths (whether suicide
or due to natural disease) can likewise become controversial and litigious,
requiring (at least in some instances) a considerable skill set to end at an
amicable resolution satisfying to all parties. Finally, the relationship
between forensic scientists and police agencies has caused some concern
regarding potential real or perceived conspiracy. The various modalities
are reviewed from the perspective of the medical examiner, who is ideally
intended to be a neutral party.

The Legal Perspective: In the legal arena, the difference between
civil and criminal and burdens of proof can be dramatic. “Competing”
experts may express profound differences of opinion — posing a potential
dilemma when both experts are well-qualified. Furthermore, some skeptics
allege practitioners on the “fringe” may say almost anything, if the price is
right.

An International Perspective: The United States is not unique in
encountering allegations of excessive PUF resulting in death. An overview
of the nature of the problem in the United Kingdom is presented, including
their process for investigating custody deaths (coroner’s inquests and the
role of the Independent Police Complaints Commission). Finally, the
effects on the Human Rights Act and the European Charter on Human
Rights on the scope of PUF case investigations with examples of recent
case law will be discussed.

Case Studies: Police custody related deaths are often viewed by the
community as code for “excessive force” or “acceptance of discriminatory
practices.” Utilizing a case study format, several deaths at the hands of law
enforcement personnel resulting in high profile media coverage and civil
litigation are presented from a civil plaintiff’s point of view with
multidisciplinary panel and audience.

Law Enforcement, Force, Death

W5 The Applications of Color Analysis

and Light Theory in the Forensic
Examination of Documents

Joseph Stephens, MSFS*, Danna Bicknell, MSFS*, and Gerald M.
LaPorte, MSFS*, United States Secret Service, 950 H Street, NW,
Washington, DC 20223, Ted M. Burkes, BS, FBI Laboratory, 2501
Investigation Parkway, Room 2158, Quantico, VA 22135, and Bridgette T.
Frost, MF'S, FBI Laboratory, 2501 Investigation Parkway, Questioned
Documents Unit, Quantico, VA 22135

The objective of this workshop is to enhance the ability of the forensic
document examiner to utilize color and light analyses to gain the maximum
information possible in the examination of evidence.

The workshop will impact the forensic science community by
providing participants with additional theoretical knowledge in the areas of
light and color theory. As a result, attendees will have a better
understanding of these topics when applied to forensic document
examinations.

The analysis of color and the applications of light theory are powerful
tools available to the forensic scientist to utilize in the examination of
evidence. The use of color and light can be a principle component in
isolating properties of specimens, in better visualizing regions of interest in
a document, in elucidating characteristics of a sample that may otherwise
go undetected, and in distinguishing items of evidence from one another.

A discussion of the applications of color analysis in the forensic
examination of documents will be presented in workshop format. The
objective of this workshop is to enhance the ability of the forensic
document examiner to utilize color and light analyses to gain the maximum
information possible in the examination of evidence. Topics covered will
include principles of color theory; specifically how humans perceive color,
the components and properties of color, as well as methods for its
measurement and quantification. Concepts such as light sources,
illuminants, modes of measurement, color scales, and the effect the object
and observer have upon the perception of color will all be discussed.

Instrumentation commonly utilized by the forensic document
examiner will be explored, including the Video Spectral Comparator from
Foster & Freeman, UV/VIS spectrophotometers, and polarized light
microscopy, along with newer techniques such as hyperspectral contrast
imaging. Rudimentary systems will be constructed to better illustrate
concepts and to enhance visualization and understanding of the mechanics
of these instruments. Software packages commonly utilized in these
analyses, such as Adobe Photoshop, will be examined, with particular
emphasis on the capabilities and limitations of these programs for the
forensic document examiner. Practical problems will be presented,
allowing for participants to apply the principles taught in the workshop to
real-world examples. Finally, the impact of these examinations and the
conclusions that can be rendered from these analyses will be discussed.

Questioned Documents, Color, Light
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W6  Human DNA Quantification Using

Real-Time PCR Assays

Peter M. Vallone, PhD*, and Margaret C. Kline, MS*, National Institute
of Standards & Technologies, 100 Bureau Drive, Gaithersburg, MD
20899-8311; Eric Buel, PhD*, Vermont Forensic Laboratory, PO Box 47,
Waterbury, VT 05676-0047; Janice A. Nicklas, PhD*, Vermont Forensic
Laboratory, 103 South Main Street, Waterbury, VT 05671; Mark

Timken, PhD*, California Department of Justice DNA Lab, 1001 West
Cutting Boulevard, Suite 110, Richmond, CA 94804, Melanie

Richard, MSc*, Centre of Forensic Sciences, 25 Grosvenor Street,
Toronto, Ontario, CANADA; Marie Allen, PhD*, Department of Genetics
and Pathology, Uppsala University, 751 85 Uppsala, Uppsala, SWEDEN;
Toni M. Diegoli, MFS*, Armed Forces DNA Identification Laboratory,
1413 Research Boulevard, Rockville, MD 20850, and David R.

Foran, PhD*, 560 Baker Hall, Michigan State University, School of
Criminal Justice, East Lansing, MI 48824

The goal of this presentation is to familiarize workshop attendees with
the fundamentals of qPCR theory and analysis/interpretation of results.
The workshop will provide a forum to discuss qPCR techniques and how
qPCR assays can be best utilized in a forensic laboratory. The information
presented will assist attendees in understanding how the assays were
validated within a laboratory. This workshop is intended for current users
as well as those considering qPCR as a method for DNA quantitation.

This workshop will impact the forensic science community by
providing an opportunity for attendees to be exposed to various forensic
qPCR assays. Information presented in the presentation will impart
validation experience to the forensic community. The program will also
provide an opportunity to present specific questions about qPCR assays and
how confidence in results can affect workflow decisions.

Over the past few years many forensic laboratories have migrated to
the method of quantitative real time PCR (qPCR) to determine sample
DNA concentrations. Successful multiplex STR (short tandem repeat)
amplification requires a specific range of input DNA. Quantitation is an
essential step in the process of STR typing as well as other downstream
forensic applications. PCR methods can provide a rapid and robust means
for determining the amount of DNA in an extract. Specialized qPCR assays
can provide additional information as to the extent of sample degradation
and presence of inhibitors.

The basics of quantitative real time PCR will be covered in direct
relation to forensic DNA analysis. Various qPCR assays for quantifying
human nuclear (total and male specific) and mitochondrial DNA will be
discussed. A general overview of real time PCR instrumentation will also
be presented. Theory and practical implementation of qPCR assays in a
forensic lab will be discussed. In addition to the quantitation of human
DNA, real-time PCR can be applied to a number of forensically useful
examinations. Assays will be presented which assess the degree of
degradation, provide SNP (single nucleotide polymorphism) screening,
detect mRNA for tissue determination and determine if a DNA extract is of
human origin. There will be a general focus on assay design, data analysis,
troubleshooting, and general validation issues in the presentations.

The attendees will receive an overview of qPCR methods in a forensic
context. The discussion of various unique qPCR assays will be covered.
The goal is to familiarize workshop attendees with the fundamentals of
qPCR theory and analysis/interpretation of results. The workshop will
provide a forum to discuss qPCR techniques and how qPCR assays can be
best utilized in a forensic laboratory. The information presented will assist
attendees in understanding how the assays were validated within a
laboratory. This workshop is intended for current users as well as those
considering qPCR as a method for DNA quantitation.

Topics include:

 Instrumentation
» Fundamentals of PCR (in relation to qPCR)

* Chemistry of assays

» Data curve analysis

+ Proper use of a calibrant DNA material

» Application of qPCR assays in a forensic workflow

» Total human, mitochondrial DNA and Y specific assays
* Inhibition and degradation

* General troubleshooting and validation

The above topics will be covered in varying degrees as applicable in
each of the speaker presentations.

This program will provide an opportunity for attendees to be exposed
to various forensic qPCR assays. The workshop is intended to provide
useful information to practitioners of qPCR methods. Information
presented in the presentation will impart validation experience to the
forensic community. The program will also provide an opportunity to
present specific questions about qPCR assays and how confidence in
results can affect workflow decisions.

Real-Time PCR, DNA Quantitation, qPCR

W7  Sex-Related Homicide Investigation:
Significance of Pornography,

Signature Analysis and Modus Operandi

Vernon J. Geberth, MPS, MS*, PHI Investigative Consultants, Inc.,
PO Box 197, Garnerville, NY 10923, and Robert D. Keppel, MEd, PhD¥,
11831 South East 66th Street, Bellevue, WA 98006

After attending this presentation, attendees will understand the role of
fantasy in sex-related murders; be able to collect and preserve physical
evidence in sex-related death investigations; be able to determine the M.O.
and Signature characteristics at crimes scenes left by sex-murderers; and be
able to understand the follow-up investigative procedures involved in rape,
sodomy, lust murder, and serial murder investigations.

Based on the experience and education of the two presenters, the
forensic community will benefit and be better informed of the proper
procedures for investigating sex-related murder cases.

The Practical Homicide Investigation® and Sex-Related Murder
Workshop will expand upon last year’s workshop entitled “Practical
Homicide Investigation.” In the 2008 workshop, Commander Vernon
Geberth and Dr. Robert Keppel will integrate and illustrate the tactics,
procedures and forensic techniques of practical homicide investigation to
the investigation of sex-related murders. For homicide detectives, the book
Practical Homicide Investigation® has been recognized as the benchmark
and “Best Practice” model for professional death investigation. Contained
within are protocols for detectives to follow in dealing with various types
of death investigation. Now, the presenters will focus more narrowly on the
often-troubling sex-related investigations. After experiencing the first
workshop section, attendees will understand the investigative significance
of fantasy in sex-related murders and procedures involved in the collection
and preservation of physical evidence in sex-related death investigations.
Following that presentation, a historical review of Modus Operandi and
Signature cases and analysis procedures for determining the M.O. and
signature characteristics of sex-murderers will take place. Specifically,
follow-up investigative techniques will be given regarding rape, sodomy,
lust murders, and serial murder investigations. And finally, a discussion
will take place where the audience of attendees may ask questions of the
presenters. The overall goal of the workshop is to provide comprehensive
and practical information that will serve as an investigative guide to the
investigation of sex-related murders as well as serial homicide.

Sex-Related Murder, Significance of Fantasy, Signature and M.O.

* Presenting Author
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W8  Current Topics in Pediatric Forensic

Medicine: Beyond Abusive Head Trauma

Karen F. Ross, MD*, Jefferson Parish Forensic Center, 2018 8th Street,
Harvey, LA 70058, Tracey S. Corey, MD*, Office of the Chief Medical
Examiner, 810 Barret Avenue, Louisville, KY 40204; Andrew M.

Baker, MD*, Hennepin County Medical Examiner, 530 Chicago Avenue,
Minneapolis, MN 55415, and Kim A. Collins, MD*, MUSC, Forensic
Pathology Section, 165 Ashley Avenue, PO Box 250908, Suite 309,
Charleston, SC 29425

The goal of this workshop is to present new information and reinforce
existing knowledge regarding deaths occurring in the pediatric age group
other than those due to abusive head trauma of the shaken-impact type.
Upon completion of this workshop the participant will have a better
understanding of investigation of these deaths including those which occur
related to birth injury and neonaticide, homicidal asphyxia, accidental
asphyxia (and recognition of unsafe sleep environments), the roulettes
(Russian and suffocation), and natural diseases which are difficult to
diagnose at routine autopsy alone (metabolic disorders and cardiac
channelopathies). In addition the participant will have an understanding of
the ways that fractures can be demonstrated and evaluated postmortem.
Understanding the differences between pediatric patients and adults
regarding metabolism of drugs and the significance of these differences in
prescribing and hopefully in preventing death is also a goal. Finally the
participant will recognize the importance of adequate death investigation in
cases of potentially inheritable natural disease in the hope of preventing
other deaths, as well as the preventive role of screening for some inherited
disorders at birth and prior to participation in athletics.

The presentation of this workshop will impact the forensic science
community by focusing attention on the area of pediatric forensic medicine
and the importance of thorough investigation of these deaths not only for
the appropriate classification of the cause and manner of death, but for
complete documentation of injuries which may provide information about
the circumstances surrounding the death and possible contributory
mechanisms. In addition, recognition of risk factors in some of these
deaths may aid in the prevention of future deaths. These include recognition
of factors which may result in birth trauma and neonaticide (including
characteristics of the perpetrators), recognition of unsafe environments
which place a child in danger of accidental death including unsafe sleep
environment, self inflicted injuries, and natural disease with hereditary
components. Recognition of these factors may lead to policy changes
designed to positively impact public health by preventing future injuries
and deaths.

Deaths in the pediatric age group (less than 18 years of age) represent
a significant number of the cases that any death investigation system is
required to accept and investigate. Many of these are due to intentionally
inflicted injury at the hands of another person (homicide) often due to head
injury. While much research and many lectures have been dedicated to
abusive head injury particularly of the shaken-impact type, these cases are
but one of the many types which are placed in the hands of the forensic
pathologist and death investigator for proper evaluation and certification.
Deaths in the pediatric age group begin with birth and continue through late
adolescence. This workshop will address a variety of these deaths
beginning with birth trauma, followed by a discussion of neonaticide and
maternal filicide and will continue with presentations on deaths related to
asphyxia with topics including unsafe sleep environments, accidental
asphyxia of various causes and homicidal asphyxia. More overt evidence
of child abuse will be addressed in lectures on burns and cutaneous
evidence of injury as well as postmortem detection and evaluation of
fractures using multiple methods including radiography, gross examination
and histology. Information regarding investigation of deaths in older
children and adolescents including Russian roulette and suffocation roulette
(or the “Choking game”) will be provided. Discussion of deaths due to
natural disease which may be difficult or impossible to diagnose by autopsy

alone such as various metabolic disorders and inherited arrhythmias will be
included. Metabolic defects primarily those in the beta oxidation of fatty
acids have been known to produce disease in humans for over 20 years now
and many states are including tests for these defects in the newborn
screening which will also be briefly discussed. Diagnosis of inherited
arrhythmias which have no morphologic correlate obviously are impossible
based upon routine autopsy alone; however, postmortem testing is now
available though costly. Discussion of these disorders particularly the
cardiac channelopathies including the importance of recognition will be
included in this program. Possible alternatives to postmortem testing,
counseling recommendations and the increasing role of preparticipation
screening in athletics will also be briefly addressed. Some of these
inherited arrhythmias may be simulated or exacerbated by certain drugs.
Drug related deaths in the pediatric age group are potentially preventable,
as many of the aforementioned deaths are, and the program will conclude
with a lecture on pediatric toxicology. Emphasis on the difference between
children and adults regarding drug metabolism, etc. may provide insight
into some cases of drug-related pediatric deaths and possible prevention of
these in the future.

Pediatric Forensic Medicine, Screening, Death Prevention

W9  Chemstation® Productivity Workshop

H. Chip Walls, BS*, Forensic Toxicology Laboratory, University of
Miami, Department of Pathology, 12500 SW 152nd Street Building B,
Miami, FL 33177; William H. Anderson, PhD, Forensic Science Division,
Washoe County Sheriff's Office, 911 Parr Boulevard, Reno, NV 89512,
and Thomas J. Gluodenis, PhD, MBA, Fred Feyerherm, PhD*, and John
Pellerin, PhD*, Agilent Technologies, 2850 Centerville Road,
Wilmington, DE 19808

This program is a “hands-on” course using laptops pre-loaded with
Chemstation® software so that participants can follow along with the
instructor. This workshop is designed to assist existing gas
chromatography/mass spectrometry (GC/MS) operators maximize
performance and data quality in the forensic and toxicology laboratory.

This presentation will impact toxicology and all other fields
conducting GC/MS analysis by providing operators with a better
understanding of the software tools that they rely upon in order to
maximize sample throughput and ensure data quality.

Introduction: In high throughput laboratory environments, it is often
difficult for operators to find the time to refresh their knowledge about the
instrumental and software tools that they rely upon or to learn new
tricks/tips that could result in faster results or better data quality.
Additionally, this training, which must often be purchased from the
instrument manufacturer, can be costly particularly if travel is involved.
This workshop will provide both a review of basic GC/MS Chemstation
operation along with more advanced topics.

The morning of the workshop will focus on topics such as:

* Creating a method including appropriate GC parameters
including split, splitless, pulsed and ramped flows, and
appropriate MS parameters including scan, selected ion
monitoring, electron multiplier voltage, threshold and a/d
(analogue to digital).

» Setting up Sequence Tables and importing sequences using
Excel.xls and comma separated variable files.

* Data Analysis manipulation of data files including integration,
extracted ions, obtaining spectra, library searching, overlays and
labeling.

* Building a Quant data base including appropriate ion selection,
integration parameters, and use of EasylD and QFdit to update
the method and review results.

* Processing individual data files against the method and
review/troubleshoot their integrity.
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» Batch sample processing using the Dolist command/function and
Runmethod.

» Basic report generation

» Creating user libraries

The afternoon session will address more advanced ChemStation
topics such as:

» Custom reporting capabilities including creation of Target style
reports

* Building calibration curves for loading dual signals i.e. using an
FID (flame ionization detection) or NPD (nitrogen phosphorus
detection) in tandem with an MS detector.

* Automated SIM/Scan setup using an existing quant database and
demonstrating quantitation on single or both signals.
Explanation of how SIM/Scan works.

» Benefits and setup of Retention Time Locking with presentations
of maintaining the same retention time across multiple
instruments and with column maintenance.

e Introduction to Drug Quant features which is included in
Chemstaion.

e Data deconvolution and library searching using combined
Chemstation, AMDIS (Automated Mass Spectral Deconvolution
and Identification System) and NIST (National Institute of
Standards and Technology) software.

» Execution of macros including command driven, menu insertion,
custom addon.mac, custom deuser.mac and use of the
“hammers”

* The use of the Method Translator which is a user contributed
software which allows one to obtain parameters to convert a
method to a faster method.

Method: This workshop is a hands-on course. Laptops are provided,
pre-loaded with Chemstation software, and example macros and data files
so that participants can follow along with the instructor.

Chemstation®, Productivity, GC, GCMS

W10 Image Processing and Image Comparison

Nicole A. Spaun, PhD*, and Richard W. Vorder Bruegge, PhD*, Federal
Bureau of Investigation, OTD-FAVIAU, Building 279584, Pod E,
Quantico, VA 22135, Zeno J. Geradts, PhD*, Netherlands Forensic
Institute, Ministry of Justice, Laan van Ypenburg 6, Den Haag, 2497 GB,
NETHERLANDS; Carl R. Kriigel, BS*, U.S. Army Criminal Investigation
Laboratory, Digital Evidence Branch, 4553 North 2nd Street, Forest
Park, GA 30297, William R. Oliver, MD*, Georgia Bureau of
Investigation, Northwest Regional Crime Lab, 533 Underwood Drive,
Trion, GA 30753; Ivo Alberink, PhD*, Netherlands Forensic Institute,
Ministry of Justice, Laan van Ypenburg 6, Den Haag, 2497 GB,
NETHERLANDS; and Nicole A. Gajraj, BAA*, Centre of Forensic
Sciences, Toronto, Ontario M74 2GS, CANADA

Upon completion of this workshop, the participant will have a better
understanding of how to incorporate proper procedures for handling image
and video evidence into their law enforcement activities. Participants will
have an introduction to the principles of photographic comparison of
images and have hands on practice performing basic comparisons.
Participants will also be provided with guidelines for image processing and
how to document those processes.

This presentation will impact the forensic science community by
providing an overview techniques used in Forensic Image Analysis.

Images and video are more abundant than ever before and law enforcement
is dealing with this upsurge of image evidence, including digital image
files, analog video, digital video, film negatives, etc. Such evidence is
intrinsic to law enforcement today. Crime scenes, suspects, and evidence
are photographed to document steps in an investigation. Surveillance
images are seized and processed in order to reconstruct events and help
identify criminals. Some images, such as latent print photographs, are
processed and then analyzed to individualize suspects. Analyses conducted
on these images are frequently crucial to the successful completion of an
investigation. Many of these images, and their analyses, ultimately find
their way into the courtroom for use at trial.

Once images and videos have been acquired in an investigation, they
must be processed and analyzed to produce results meaningful to an
investigation. Topics of forensic image analysis include photographic
comparison, which involves comparisons between the depicted content of
images or between the depicted content of images and items of physical
evidence, and image enhancement (i.e., image processing). Attendees will
learn about forensic image analysis and the range of analyses it
encompasses. An overview of the principles of photographic comparison
will be discussed.

Guidelines for image processing have been developed by the
Scientific Working Group on Imaging Technology (SWGIT). Attendees
will learn about SWGIT’s recommendations regarding what sort of
processing steps are most useful in a forensic setting and how to document
those steps. These “Best Practices,” serve to ensure that the testimony
offered by imaging experts is supported by practices as rigorous as those
applied in other forensic disciplines.

The use of image processing in the analysis of patterned injury of the
skin, with emphasis on child abuse and as an aid in image analysis in
forensic pathology, will be discussed. The interpretation and recognition of
image processing artifacts and image quality issues in forensic pathologic
evaluation will be demonstrated.

Biometrics is a buzzword in forensics today. These automated means
of recognizing an individual by their characteristics and behavior have
proved beneficial with fingerprints in law enforcement, but the recognition
of individuals by their faces or ears for use in court is still a manual task
done by photographic comparison. Facial comparison and the specific
issues associated with comparing humans will be discussed. Additionally,
attendees will learn about the specifics of ear comparisons and the
uniqueness of the human ear.

Similarly, photographic comparisons of objects will be reviewed and
numerous case examples will be demonstrated. Attendees will receive
hands on practice performing basic object and person comparisons.

Another type of photographic comparison involves comparing a
camera with images possibly taken by that camera. The ability to associate
images with a specific camera, camera model, or even manufacturer is a
valuable tool in forensic science in cases such as homicide, kidnappings,
and child abuse. An example of such a case, and the techniques used, will
be demonstrated.

Statistics are important in photographic comparisons and allow a
practitioner to assign numerical probabilities to their results. One type of
comparison that lends itself to statistical analysis involves analysis of
patterned clothing.  Specifically, the comparison of a questioned
camouflage garment with a known one can lead to the individualization of
such clothes. A method that has been developed to determine the statistical
uniqueness of a camouflage article of clothing will be presented.

Lastly, a summary of forensic image analysis will be presented
including reference materials and sources for further investigation.

Imaging, Image Processing, Digital Evidence
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W11 Forensic Toxicology:
A Historical Perspective

Michele Merves, PhD*, University of Florida, Rocky Point Labs,
Toxicology, 4800 SW 35th Drive, Gainesville, FL 32608, Matthew
Juhascik, PhD*, University of Massachusetts Memorial Health Care,
Forensic Toxicology, One Innovation Drive, Worcester, MA 01605, Yale
H. Caplan, PhD*, National Scientific Services, 3411 Philips Drive,
Baltimore, MD 21208-1827; Barry K. Logan, PhD*, Forensic Lab
Services Bureau, Washington State Patrol, 2203 Airport Way, S, #360,
Seattle, WA 98134-2027; and Alphonse Poklis, PhD*, Medical College of
Virginia, Box 98-165, Virginia Commonwealth University/Medical
College of Virginia Hospitals Station, Richmond, VA 23298

The goal of this workshop is to provide an overview of the history and
development of forensic toxicology, particularly postmortem forensic
toxicology, forensic urine drug testing, and human performance forensic
toxicology.

This workshop will impact the forensic sciences by instructing new
and veteran forensic scientists regarding the development of the field of
forensic toxicology.

The workshop will provide an overview of the field of forensic
toxicology and how it has evolved to its current state. Topics will include
the history and development of postmortem forensic toxicology, forensic
urine drug testing, and human performance forensic toxicology.

All three disciplines have developed with the goal to provide quality
analytical results and supportive expert testimony in the judicial system.
This workshop will not only address the unique histories of these
disciplines, but also the initial challenges that have led to universal standard
of practices among all three disciplines. The use of chain-of-custody and a
dual-testing methodology (i.e., confirmation of all positive screening
results by a more specific methodology) are commonplace today, but it is
interesting to see what the standard practices once were and how we have
progressed to our current standards.

Postmortem forensic toxicology is the oldest of the three disciplines
with a primary role of aiding forensic pathologists in the determination of
cause and manner of death. Forensic urine drug testing, also called
workplace drug testing, was instituted in the United States in the early
1970’s by the military in order to address growing concerns of drug use and
its affect on combat preparedness. Since then, many other workplace
environments have adopted drug-free policies in both the public and private
sector. Human performance forensic toxicology, also known as behavioral
toxicology, helps assess the influence of drugs on behavioral changes. The
most common example is the deleterious effect of ethanol on driving
performance. More recently, programs have been designed to address the
dangers associated with behavioral changes due to other psychoactive
drugs and their effects on driving and other tasks.

Forensic toxicologists have a wealth of information and technology at
their fingertips. The advent of capillary chromatography interfaced with
mass spectrometry and tandem mass spectrometry has facilitated drug and
drug metabolite detection to picogram and femtogram limits. Methods for
the detection of drugs and toxins in hair, sweat, and saliva are becoming
routine. But how were these achievements accomplished? This workshop
hopes to instruct both the novice and veteran toxicologist regarding the
challenges facing forensic toxicologists and the subsequent need for
sophisticated analytical methodology.

Before sophisticated equipment like tandem mass spectrometry was
available, how were drugs and toxins analyzed? This workshop aims to
inform toxicologists about previous methodology and the associated pros
and cons. The idea of analyzing 20 milliliters of blood for one drug is a

concept that was at one time required and now totally foreign. The
ingenuity of forensic toxicologists allowed for comprehensive analyses
without advanced technology. This ingenuity brought with it multiple
detection methods and analytical protocols.

Even with the most accurate and precise results obtained with the
most sophisticated instrumentation, proper interpretation of these results
can only be accomplished by an expert familiar with this field. The
speakers presenting at this workshop were chosen due to their wealth of
knowledge of forensic toxicology. This workshop intends to instruct the
attendee regarding problems faced when interpreting analytical data, as
well as the intricacies of courtroom testimony.

Postmortem Forensic Toxicology, Human Performance Forensic
Toxicology, Workplace Drug Testing

W12 Angst or Ecstasy: Consulting/Expert
Witness Compensation

Gil Sapir, JD, MSc*, PO Box 6950, Chicago, IL 60680; Bruce M.

Lyons, JD*, 600 North East 3rd Avenue, Fort Lauderdale, FL 33304; and
Ann Murphy, BS*, Sacramento County District Attorney Crime Lab, 4800
Broadway, Suite 200, Sacramento, CA 95820

The workshop furnishes simple, effective, utilitarian methods of
obtaining compensation without angst, aggravation or agitation for
rendered consulting expert services. Upon completion of this workshop,
attendees should have a practical knowledge of predicaments and situations
usually encountered in attempting to collect fees from principals and
attorneys. Practical skills for the consultant’s mental and financial self-
preservation, including establishing a mutually beneficial professional
relationship, will be discussed.

The workshop will impact the forensic community by facilitating
productive professional relationships through mutuality and financial
compensation, based upon proven practical and effective methods of
payment for consulting and testimonial experts. The overall result is better
preparation, increased harmony, less animosity and a reduction in potential
lawsuits to collect unpaid fees.

Cardinal business requirements of being an expert witness, including
maintaining proper records, establishing the basis for compensation, factors
in determining fees, charging for services, preparing a services contract and
billing statements are integrally explained. Fee schedules, service contracts,
engagement letters, work-product protection, agency relationships,
business standards, handling of funds, financial prudence, accounting
methods, billing, and compliance with legal and evidentiary standards will
be reviewed. Fundamentals of contract law and collection practices
(including filing a civil complaint on one’s own behalf) are essential
subjects. For example, ensuring fee collection where the consultant or
expert witness, and not the client, resides is a primary consideration.
Relevant established legal methods and skills for getting paid without
hiring an attorney will be addressed.

Should a law suit ensue and the quantity or quality of the person’s
work is questioned, preparing to establish services rendered and its value is
important. Appropriate means of proving performed work without
succumbing to potential blunt trauma or a vivisection on cross examination
will be provided. “Failure to prepare is a preparing to fail.” - John Wooden.

The workshop is applicable to both novice and experienced
occupational expert witnesses. Reference and source material including
sample documentation will be distributed.

Expert Witness, Compensation, Fees
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W13 ADay of S & M (Stamps & Money -
What Were You Thinking?)

Ted M. Burkes, BS*, and Bridgette T. Frost, MF'S*, Federal Bureau of
Investigation Laboratory, 2501 Investigation Parkway, Questioned
Documents Unit, Quantico, VA 22135

The goal of this workshop is to provide informative behind-the-scenes
tours for forensic document examiners at two Washington, D.C. landmarks:
The Bureau of Engraving and Printing and the Smithsonian Institution’s
National Postal Museum.

These guided tours will impact the forensic science community by
educating forensic document examiners in the methods of printing and
quality assurance procedures utilized in the production of US currency and
the history and forensic value of documentary evidence associated with the
US mail. This training will enhance a document examiner’s knowledge of
a variety of security printing methods, historical dating milestones in postal
documentation, and forensic examinations of mailed documents.

Attendees will enjoy a full day of guided tours of the Bureau of
Engraving and Printing (BEP) and the Smithsonian Institution’s National
Postal Museum. These tours will be geared specifically toward the interest
of forensic document examiners. At both locations, document examiners
will be divided into small groups to allow for a better learning environment.
At the BEP, forensic document examiners will take a “floor tour” and get
up close and personal with the physical printing and quality assurance
procedures for printing US currency. At the National Postal Museum,
forensic document examiners will receive an interpretative tour of the
history of stamps, envelopes, and other postal elements, as well as a look at
the forensic role in investigations by the United States Postal Inspectors.

At the BEP, document examiners will see millions of dollars being
printed while they walk through the various steps of currency production
that begins with large, blank sheets of paper and ending with wallet-ready
bills (sorry, no samples allowed). As the U.S. Government’s security
printer, the BEP is responsible for the design, engraving, and printing of all
US paper currency. The BEP was established in 1862 and moved to its
present site in 1914. Currency production methods have changed
drastically since its opening, when just six people separated and sealed
notes by hand in the basement of the Treasury building. Though the BEP
currently utilizes some 21st century printing, production, and examining
technologies, their engravers continue to use the same traditional tools that
have been used for over 125 years — the graver, the burnisher, and the hand-
held glass. The element of the mission of the BEP is to design and
manufacture high quality security documents that deter counterfeiting. The
BEP’s practices and procedures in producing security documents will assist
forensic document examiners in making determinations regarding
document authenticity.

The National Postal Museum features exciting interactive exhibits
about postal history and stamp collecting. The museum was created by an
agreement between the Smithsonian Institution and the United States Postal
Service in 1990 and opened to the public in 1993. The National Postal
Museum is divided into galleries that explore America’s postal history from
colonial times to the present. The museum has exhibits displaying how the
mail is transported, the importance of letters, and spotlighting the creation
and wondrous diversity of postage stamps. Document examiners will be
guided by the museum’s very knowledgeable educational staff through the
museum’s exhibits and collections of stamps, envelope making machines,
and caches. Mail connects families and friends, businesses and customers,
government and citizens, as well as scam artists and criminals. The mail is
used every day to carry information, goods, and valuables into our homes
and offices and, unfortunately, is used to carry weapons of mass
destruction, threatening letters, and terrorist communications. For that
reason mail often ends up under the microscope of the forensic document
examiner. One exhibit that will be of special interest to document
examiners will be “Postal Inspectors: The Silent Service.” This exhibit is
a spotlight on one of the oldest federal law enforcement agencies and its

role in fighting crime, from the earliest days of our nation to today. The
forensic document examiner will learn about important postal history
milestones, which could be crucial in dating documents, and gain greater
insight into the role of forensic science in protecting the mail and the postal
system.

Engraving, Printing, Stamps

W14 Postmortem Toxicology: Interpretation
of Drug Concentrations in Hair

Christine Moore, PhD*, Immunalysis Corporation, 829 Towne Center
Drive, Pomona, CA 91767, Timothy P. Rohrig, PhD*, Sedgwick County
Regional Forensic Science Center, 1109 North Minneapolis Street,
Wichita, KS 67214, Daniel S. Isenschmid, PhD*, Wayne County Medical
Examiner s Office, 1300 East Warren Avenue, Detroit, MI 48207, Laureen
Marinetti, PhD*, Montgomery County Coroner s Office, Miami Valley
Regional Crime Lab, 361 West Third Street, Dayton, OH 45402; and
Susan Paterson, PhD*, Imperial College London, Division of
Investigative Science, Charing Cross Campus, St. Dunstan’s Road,
London, W6 SRP. UNITED KINGDOM

After attending this workshop, the attendees will be able to screen
postmortem hair specimens for multiple drugs; be able to confirm specific
drugs in hair using bench-top instrumentation; observe the correlation
between standard toxicology results and drug concentration in hair
specimens using multiple cases from different postmortem laboratories;
and understand how simple analysis of hair specimens can help in the
interpretation of autopsy cases and understand how routine hair testing is
being incorporated into postmortem testing in some laboratories.

This workshop will impact the community by offering a different
perspective on the analysis of hair specimens collected at autopsy.

Traditionally, forensic toxicology involves the analysis of drugs and
poisons in biological fluids, such as blood, bile, urine, vitreous humor
and/or tissues, such as liver, heart, etc., taken at autopsy, and the
interpretation of the concentrations detected as they relate to a cause of
death. The identification and quantitation of toxic chemicals and their
metabolites in biological specimens must continually evolve so that
laboratories can meet challenges presented by newer drugs and matrices
that require increasingly lower thresholds for detection. In this workshop,
five speakers will discuss and present practical applications for the testing
of hair as well as standard biological tissues in autopsy materials, and
discuss whether or not the analysis of hair may be useful in some
postmortem situations.

The introduction by Dr. Timothy Rohrig, will discuss prescription
drugs for pain management, the development of tolerance to these
medications, and mechanisms by which such high concentrations of these
drugs can be incorporated into hair samples. After the presentation,
attendees will understand the development of tolerance to pain drugs.

The second presentation, by Dr. Christine Moore, will then focus on
the practical nature of analysis including the use of enzyme linked
immunosorbent assay (ELISA), solid phase extraction and
chromatographic bench-top mass spectral confirmatory assays for the
detection of a wide range of drugs in hair, with specific emphasis on ease
of implementation into a laboratory setting. After the presentation, the
attendees will be able to screen postmortem hair specimens for multiple
drugs and be able to confirm specific drugs in hair using standard bench-
top gas chromatography or liquid chromatography coupled to mass spectral
instrumentation.

Dr. Daniel Isenschmid (Wayne County Coroner’s Office) and Dr.
Laureen Marinetti (Montgomery County Coroner’s Office) will then
present actual case samples where routine toxicology of standard
specimens was carried out in addition to hair analysis. The results will be
presented, and the utility of the hair results to provide helpful information
with cause of death interpretation will be discussed. After these
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presentations, the attendee will be able to observe the correlation, if any,
between standard toxicology results and drug concentration in hair
specimens using multiple cases from two different postmortem
laboratories. Further, attendees will understand the extent to which some
drugs incorporate well into hair.

The final presentation by Dr. Susan Paterson will further extend the
range of drugs, which can be detected in postmortem hair samples. Dr.
Paterson will report on their laboratory’s on-going analysis of samples.
Specifically, how their pathologists have used, and continue to use, hair
analysis results in order to interpret other toxicological findings. Attendees
will understand how simple analysis of hair specimens can help in the
interpretation of autopsy cases and how routine hair testing is being
incorporated into postmortem testing in some laboratories.

The focus of this workshop is to explore the practicalities of testing
postmortem hair, and the situations where results may be useful in helping
with cause-of-death interpretation.

Autopsy Samples, Hair Specimens, Pain Management Drugs

W15 Measurements, Statistics, Terminology,
and Quantitative Methods: Uses and
Interpretations in Physical/Forensic
Anthropology

John E. Byrd, PhD, Accounting Command/Central ldentification
Laboratory (JPA C—CIL), 310 Worchester Avenue, Hickam Air Force Base,
HI 96853-5530; Anthony B. Falsetti, PhD*, C.A. Pound Human
Identification Laboratory, c/o Cancer/Genetics Research, PO Box
103615, Gainesville, FL 32610; Stephen D. Ousley, PhD, Mercyhurst
College, Department of Anthropology & Archaeology, Applied Forensic
Science Program, 501 East 38th Street, Erie, PA 16546, Shanna
Williams, MA*, 2490 SW 14th Drive, #36, Gainesville, FL 32608;
Joseph T. Hefner, PhD*, 1503 North Pennsylvania Street, Apartment 21,
Indianapolis, IN 46202; and Ann H. Ross, MA, PhD*, North Carolina
State University, Sociology and Anthropology, Campus Box 8107,
Raleigh, NC 27695-8107

The goal of these presentations is introduce and reacquaint the
participants to the use linear and 3-D measurements, quantitative methods,
statistics and its associated nomenclature in the practice of forensic
anthropology. The goal is also to provide a brief background of current
methods such as linear vs. quadratic discriminant function their use and
possible misuse. Importantly, how do these analyses and others and the
subsequent reporting of results affect Frye, Daubert, and accreditation
processes.

This workshop will impact the forensic science community by
providing the participant with current views on the proper or appropriate
use of statistics, terminology and their impact on day to day reporting of
results.

The use of quantitative statistical methods in physical and forensic
anthropology has grown from simple indices describing limb proportions,
body size and other uni-dimensional differences to multi-variable analyses
of variance and deriving linear and quadratic multi-discriminant formulae.
This trend toward ever increasing complexity requires a reasonable
background in basic probability theory to advanced or specialized
knowledge in population biology. Qualitative or non-metric approaches
have an equally long history and have been employed by physical
anthropologists to examine character states primarily between groups to
maximize their similarity or dissimilarity. More recently, the exploration
and integration of 3-D data into standard analyses of human craniometric
variation for research has become commonplace in laboratory practice and
issues have arisen as to repeatability and error for these measures as they
may be applied in the forensic arena.

In light of the advent and employment of new statistical
methodologies, both metric and non-metric, in forensic anthropology;
opportunities for laboratory accreditation; and the prevalence of Daubert
and Frye hearings, it is critical to revisit the theory underlying each of these
techniques. Such an examination will allow a review of the original
meaning and application of terminology that may or may not currently be
used appropriately. Specifically, common, but possibly misunderstood
nomenclature will be appraised such as ‘test’, ‘probability’, ‘significance’,
‘discrimination’, ‘likelihood’, ‘identification’, ‘error’, ‘power’, ‘variance’,
‘accuracy’, ‘precision’, and ‘correlation’ to clarify their meaning using data
sets and methods frequently used in forensic anthropological research and
case reports. Additionally, the issue of ‘uncertainty of measurement’ will
be addressed, how it is reported, how should it be reported, and what are
the current National Institute of Standards and Technology (NIST)
recommendations. Moreover, there will be a review and demonstration
regarding ‘how to measure’ by defining linear measures and revisiting
standard practice. Each topic presented will incorporate these concepts
throughout and stress the importance of not only ‘what do the results mean’
but how to appropriate apply them and to recognized their limitations. It is
hoped that by reviewing the strengths and weaknesses of each technique in
its historic and current context a better understanding of proper use will be
attained and that potential misapplication of these methods will be avoided.

Statistics, Terminology, Accreditation

W16 DNA Mixture Interpretation: Principles
and Practice in Component Deconvolution
and Statistical Analysis

John M. Butler, PhD*, National Institute of Standards & Technologies,
100 Bureau Drive, Mail Stop 8311, Gaithersburg, MD 20899-8311;

Ann Marie Gross, MS*, Minnesota Bureau of Criminal Apprehension,
Forensic Science Lab, 1430 Maryland Avenue, East, St. Paul, MN 55106,
and Gary G. Shutler, PhD*, Washington State Patrol Crime Laboratory,
2203 Airport Way, South, Suite 250, Seattle, WA 98134-2027; George R.
Carmody, PhD, Carleton University, Ottawa, Ontario, CANADA, Joanne
B. Sgueglia, BA, Massachusetts State Police Crime Lab, 59 Horse Pond
Road, Sudbury, MA 01776, and Timothy S. Kalafut, PhD, United States
Army Crime Lab, 4930 North 31st Street, Forest Park, GA 30297

The goal of this workshop is to teach participants the basic principles
behind DNA mixture interpretation and then work through multiple
mixture examples manually and with computer programs.

As forensic DNA scientists try to get information from difficult
samples that are degraded or diminished in amount, they are faced with
results that are often challenging to interpret. Mixtures and partial profiles
are becoming more common as investigators increasingly request analysis
of evidence from burglaries or touch evidence. Examples will be worked
illustrating the statistical approaches used following mixture
deconvolution. The status of software solutions for mixture interpretation
will be examined.

DNA mixture interpretation represents an important and time-
consuming aspect of forensic DNA casework analysis. This presentation
will impact the forensic science community by helping participants gain a
better understanding of the principles used to solve DNA mixtures, and the
subsequent reporting of results.

Mixtures exist when two or more individuals contribute to the
biological evidence being analyzed. The ratio of the components as well as
the total amount of DNA available and alleles present makes deconvolution
of mixture contributors challenging at best in many situations. The
International Society of Forensic Genetics (ISFG) has issued nine
recommendations covering basic principles for mixture interpretation. The
principles in ISFG recommendations will be reviewed and discussed in the
context of specific examples. In addition, different statistical approaches for
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mixture interpretation and reporting including probabilities of exclusion
and likelihood ratios will be compared and contrasted. This workshop will
cover the basics of mixture interpretation, statistical analysis with worked
examples, a review of available software tools for mixture analysis,
suggestions for preparing interpretation guidelines, and advice on training
analysts to consistently interpret DNA mixtures.

DNA Mixture, Short Tandem Repeat, Statistical Analysis

W17 Documentation, Collection and

Examination of Fabric Impressions

Ted R. Schwartz, MS*, Westchester County, Forensic Lab, 10 Dana Road,
Valhalla, NY 10595, and Clyde A. Wells, MFS*, and Donald Doller; BS*,
Suffolk County Crime Lab, 487 North County Complex, Veterans
Highway, Hauppauge, NY 11787

The goal of this workshop is to teach attendees the necessary
information and techniques needed to successfully examine fabric
impressions.

This workshop will impact the forensic sciences by making more
crime scene investigators and forensic scientists aware of fabric
impressions, which are frequently overlooked at the crime scene and in the
laboratory.

Fabric impressions are produced when textile materials come in
contact with various surfaces. They can be observed in dust or blood at a
crime scene or as indentations on various surfaces of a hit and run vehicle.
They are often overlooked and sometimes mistaken for footwear or friction
ridge impressions. Because they are produced by textile materials,
knowledge of weave and knit patterns is essential to understanding and
analyzing fabric impressions.

This workshop will cover several important aspects of fabric
impressions:

* How fabric impressions are produced and where they are
typically encountered

 Fabric construction

¢ The detection, documentation, enhancement and collection of
fabric impressions at the scene and in the laboratory

e Class and individual characteristics; —manufacturing
considerations

* The production of test impressions

* Comparison techniques

The workshop will consist of lectures, demonstrations, and hands-on
exercises.

Impressions, Fabric, Workshop

W18 Truth and Deception: An Overview of the
Theoretical Basis for and the Empirical
Support of Emerging Technologies and New
Approaches in the Research of the Defense
Academy for Credibility Assessment

Frank Horvath, PhD*, U.S. Department of Defense, Defense Academy
for Credibility Assessment, 7540 Pickens Avenue, Fort Jackson, SC
29207; John R. Schwartz, MPA, United States Department of Justice,
PO Box 53509, Houston, TX 77052; and Troy Brown, PhD*, Andrew
Dollins, PhD*, Dean Pollina, PhD*, and John W. Denver, PhD*, U.S.
Department of Defense, Defense Academy for Credibility Assessment,
7540 Pickens Avenue, Fort Jackson, SC 29207

Upon completion of this workshop attendees, whether forensic
scientists or not, will have a better understanding of the potential for

forensic application of the range of new and emerging technologies applied
to the problem of “lie detection.” The technologies and approaches to be
considered will include those which have been or are now included in the
research program of the Defense Academy for Credibility Assessment
(DACA).

“Lie detection” in one form or another is a fundamental feature in
criminal investigations, forensic interviews, judicial proceedings and many
other human endeavors. Technologies to standardize this process and to
make it scientific, objective, and accurate have been widely publicized and
over emphasized relative to what can be supported by scientific methods.
This workshop will impact the forensic science community by addressing
issues that will help attendees to sort fact from fiction in credibility
assessment and it will make them aware of scientific, legal and ethical
concerns that have been raised in regard to this field.

Early in 2007, the Department of Defense Polygraph Institute
(DoDPI) was officially renamed the Defense Academy for Credibility
Assessment (DACA). Although the DACA is still responsible for the initial
and continuing education of all polygraph examiners in all federal agencies,
the name change is a more accurate reflection of the research activities and
interests which have for many years been carried out at and through
DoDPI, and now DACA. DACA is the principal federal organization in
which most research on credibility assessment is being conducted. In this
workshop participants will learn about the ongoing research at DACA,
especially in regard to emerging credibility assessment techniques and
technologies as they apply to the interests of the forensic science
community. There have been several recent evaluations of the research in
this area. One of most prominent of these reviews, carried out by the
National Research Council of the National Academy of Sciences, focused
almost exclusively on polygraph testing as it is applied in screening
situations involving both employees and applicants. However, examining
alternatives to the polygraph was also a key component of that group’s
charge and for that reason there was commentary on alternative approaches
in forensic contexts, particularly when they are used in investigations of
specific, known events, such as a criminal offense. There were two
conclusions by this group of special relevance: (1) “...in populations of
examinees such as those represented in the polygraph research literature,
untrained in countermeasures, specific-incident polygraph tests can
discriminate lying from truth-telling at rates well above chance, though
well below perfection,” and (2) “Some potential alternatives to the
polygraph show promise, but none has yet been shown to outperform the
polygraph. None shows any promise of supplanting the polygraph for
screening purposes in the near term.” The difficult methodological and
other problems facing researchers in this field are evident or implied in
these two conclusions. For example, all current approaches are susceptible
to countermeasures, deliberate efforts to defeat the testing. Moreover, the
psychological state, i.e., emotion or cognition, that underlies the basis for
either current or emerging technologies, is unclear. In this workshop,
therefore, participants will learn about these problems and how they have
been and are being addressed in the research at DACA. In addition, specific
attention will be given to these concerns as they relate to the state of the art
in emerging technologies. A staff member of the DACA Research
Division, will present an overview of the extant research in each of these
areas: Event-Related Potentials (ERPs), Brain imaging techniques (fMRI),
Thermal imaging, Laser Doppler Vibrometry (LDV), Eye Tracking (Eye
Movement Memory Assessment) and Vocal Analysis (“Voice Stress
Analysis”). Time permitting, there will an overview of DACA’s interests
in research on interviewing and interrogation. In all cases, there will be
particular attention devoted to the use of these methods and technologies
for forensic purposes. In the discussion session following the formal
presentations, the research agenda for DACA for the next three to seven
years will be offered; participant input and commentary on the agenda will
be welcomed.

Lie Detection, Deception, Polygraphy
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W19 “The Devil is in the Details,”

Homicide Investigations, Trial
Preparation, and Testimony

Rod Englert, BS*, Englert Forensic Consultants, PO Box 605, West Linn,
OR 97068, James P. Subjack, JD*, 30 Middlesex Drive, Fredonia, NY
14063, Stacy Running Rodriguez, JD*, c/o Deputy DA Dan Rodriguez,
328 South Melrose, Vista, CA 97083, and Dayle L. Hinman, BS*, Farrell
& Associates, Inc, 3830 South Highway A-1-A, Suite 4, #200, Melbourne
Beach, FL 32951

The goal of this workshop is to enhance the skills, observation and
thoroughness of personnel associated with a homicide investigation, and
improve their ability to effectively testify at trial.

This presentation will impact the forensic community by providing
attendees with a better understanding of how to be more thorough in
observing the unseen evidence in homicide investigations, and enhancing
courtroom skills.

This workshop focuses on working unresolved homicide scenes,
preparing for trial, and testifying in court. The authors are going to present
numerous murder cases from around the United States and Canada where
evidence was evasive and overlooked until further investigation was
conducted. The evidence involves DNA, blood patterns, bullet trajectories,
pathology, and knowledge of many other disciplines necessary for
reconstructing a homicide where minute details can surface and change the
course of the investigation. After an arrest, the role of the investigator will
be addressed as to trial preparation and proper courtroom testimony. Role
playing from previous courtroom trials will be conducted to better illustrate
what jurors need to see. Mock trial testimony will be conducted with pre-
selected attendees.

The presentation will serve as a training model for first responders,
crime scene technicians, detectives, attorneys, pathologists, and any person
affiliated with crime scenes and subsequent trial work. The cases presented
will provide more insight into thoroughness and observation techniques
based upon experience at scenes. Some of the cases will be high profile in
nature. Investigative teamwork involving various disciplines will be shown
in the cases demonstrating that “more minds working together is smarter
than one working alone.” The experiences shared in working unresolved
homicides will aid in working current or future homicides.

Demonstrative evidence used in some of the trials will be on display
and exhibited as interactive participation with the attendees.

Unresolved investigations require a common-sense approach to a
most frustrating task. Because high stress often negates the observance and
awareness of important details, it is imperative that the investigator
condition himself/herself to respond in a precise, thorough, and organized
manner. The investigator must be cognizant of all aspects of major crime
investigations, and activate all senses simultaneously in order to not
overlook any details that might in any way affect the outcome and final
disposition of the case. Unresolved homicides can be especially difficult to
work and need observation skills for success.

The unresolved investigation workshop is a comprehensive
compilation of skills, techniques, and functions that, when applied
appropriately, will result in case evidence that has a much better potential
of withstanding the rigors of the modern day trial and justice process.

There is a great deal of emphasis on observation and deduction skills
that will enable the investigator to conduct a well coordinated and
technically accurate investigation. These skills, when coupled with highly
tuned intuitive ability, can prove to be invaluable in the criminal justice
process and to the profession as well.

Interpretation of bloodstain patterns can also have a tremendous
impact on the outcome of a homicide case. Reevaluation of bloodstains in
old and unresolved cases can provide enough evidence to reconsider
whether or not to prosecute. Cases involving blood spatter analysis will be
emphasized, along with exhibits to demonstrate the numerous patterns
which can be encountered at crime scenes.

Bloodstain patterns lend themselves to geometric interpretation
whereby it is often possible to predict their origin and mechanism of
production. This information may well have significant value when
patterns are examined by investigators familiar with evidence of this type.

This workshop focuses on overall crime scene interpretation and
reconstruction and will acquaint the attendee with observation techniques
and skills at violent crime scenes that affect solvability. Once solved and
trial is to occur, the attendees will learn from an experienced trial lawyer
how to properly prepare for trial. Matters that seem trivial, such as proper
attire and demeanor in and outside the courtroom, will be addressed.
Communication delivery with effectiveness and clarity will be
demonstrated with mock examination of a witness utilizing an actual case.
Both direct and cross-examination examples will be demonstrated to round
out the day’s presentation from investigation to trial.

Homicides, Evidence, Testimony

W20 The Healthcare Serial Killer: Prevention,
Investigation, and Prosecution Strategies

Mary K. Sullivan, MSN*, Department of Veterans Affairs, 4553 East Buist
Avenue, Phoenix, AZ 85044; Janet B. Duval, MSN, Hill-Rom Company,
9383 East County Road, 500 South, Greensburg, IN 47240-8138;
Michael M. Baden, MD*, 15 West 53rd Street, #18B-C, New York, NY
10019, James J. McNamara, MS*, Behavioral Analysis Unit, NCAVC,
Federal Bureau of Investigation Academy, Quantico, VA 22135, Marc A.
LeBeau, PhD¥*, Federal Bureau of Investigation Laboratory, 2501
Investigation Parkway, Quantico, VA 22135; William M. Welch 11, JD*,
Office of Public Integrity Section, 1400 New York Avenue, North West,
Suite 12100, Washington, DC 20530; Kathleen A. Rix, BSN*, Department
of Veterans Affairs, 129 Montgomery Road, Westfield, MA 01085, Brian
F Donnelly, PhD¥*, Pfizer Inc, 235 East 42nd Street, New York City, NY
10017, and Kent Holcomb, BA*, Chief of Police, Nocona Texas, 101
Cooke Street, Nocona, TX 76255

Upon completion of this workshop, attendees will have an increased
awareness of the complexity involved in this unique type of investigation.
Implications and special challenges for forensic scientists and front line
clinicians, healthcare managers and administrators, and local law
enforcement will be addressed. Strengths and weaknesses in healthcare
delivery systems will be highlighted as they were identified throughout
each investigation. Specific challenges faced by forensic investigators and
law enforcement will be explored. And lastly, the strategy for successful
prosecution in a court of law will be discussed including the particular
challenges posed by specific defense arguments for these individuals.

This workshop will impact the forensic community as well as
healthcare delivery systems by increasing awareness of the dynamics
associated with serial murder committed by patient care providers in these
environments. By dissecting two cases that both resulted in convictions but
were processed differently, the attendee will have increased knowledge of
how to overcome barriers associated with investigations if this type and
what multidisciplinary contributions are required for a successful outcome.

The purpose of this workshop is to compare and contrast two high
profile cases in which healthcare providers were convicted of serial murder
of patients. Serial murder committed by healthcare professionals within the
healthcare environment present unique and difficult challenges for
investigators. murder investigations of this type are far from traditional and
require a multidisciplinary approach. The roles and responsibilities of
healthcare administrators, direct patient care providers, licensed
professional regulatory boards, law enforcement and forensic scientists
overlap in these cases. It is crucial that each discipline recognize specific
contributions that can be made both in prevention strategies as well as
active investigations to ensure that justice is achieved.

The individuals directly involved in the reporting, investigation and
prosecution of Kristen Gilbert and Vicki Dawn Jackson will present
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specific challenges and lessons learned from each perspective including:
issues involved in initial reporting by co-workers and the difficulties
associated with first coming forward to middle management with these
serious allegations; issues related to medical/forensic evidence
management by patient care providers before the case is opened (when
coworkers suspect foul play and begin taking notes, monitoring medication
supplies, gathering of data in preparation to report); getting an investigation
of this type opened; crucial contributions of forensically trained clinicians
in bridging the gap between the healthcare environment and the criminal
justice system; complications that arise due to reluctance of administrators
and regulatory boards to communicate or cooperate with investigators;
identifying and obtaining forensic evidence during the official investigation
and the non-traditional methods required to do this; the lack of forensically
trained clinicians available to review many volumes of patient medical
records and or interpret other healthcare related equipment or systems;
determining whether exhumation would be helpful; getting approval for
exhumation and related difficulties with follow up lab work and evidence
processing; difficulties with processing the degraded physical evidence
from exhumed bodies; difficulties of interpreting results from the analysis
of exhumed tissue samples; the need for chemicals tests to be developed for
the analysis of suspect chemicals in unique matrices (i.e., embalmed or
putrefied remains); the prosecution strengths and weaknesses; defense
strengths and weakness; the pros and cons of investigating/ prosecuting this
type of case in the private healthcare sector vs. the public (federal) sector
such as the Veterans Healthcare Administration; reflections and comments
from a criminal behavioral analyst about another high profile convicted
health care serial killer, Charles Cullen.

Forensic Science, Healthcare Professionals, Serial Murder

W21 The Impact of Confirmational Bias

and Context Effect on Report Writing
in the Forensic Science Laboratory

Joseph P. Bono, MA*, IUPUI, Forensic and Investigative Sciences
Program, 402 North Blackford Street, Indianapolis, IN 46202, Ronald
Singer, MS*, Tarrant County, Medical Examiners Office, 200 Feliks
Gwozdz Place, Fort Worth, TX 76104-4919; Michael Risinger, JD*, Seton
Hall University, School of Law, One Newark Center, Newark, NJ; Peter
M. Marone, MS*, Department of Forensic Science, 700 North 5th Street,
Richmond, VA 23219, and Kenneth E. Melson, JD*, Department of
Justice, Executive Office for U.S. Attorney, 950 Pennsylvania Avenue NW
#2261, Washington, DC 20530

The learning objective of this workshop is twofold: to present the
opinions of forensic scientists and attorneys on the effects of
Confirmational Bias and Context Effect on decision making processes in
the laboratory; and to discuss what effect these factor might have in
influencing how the results of forensic science examinations are
documented in reports.

This presentation will impact the forensic science community by
making forensic scientists aware of ways to maximize the probability that
outside influences not enter into decision making processes, and that the
scientifically and legally correct verbiage is chosen in preparing reports of
analysis.

There are a number of important issues which have been discussed
over the past few years that impact the manner in which the results of
forensic science examinations are documented and communicated. This
workshop will consist of two parts: Part A will deal with the impact
(perceived or real) of context effect and confirmational bias on the decision
making processes of the forensic examiner. Part B will deal with report
writing in the forensic science laboratory. The manner in which the
forensic examiner formulates a conclusion will impact how that conclusion
is documented in a report and testified to in court.

For the purposes of this discussion, it is important to define terms.
“Context Effect” (CE) is the influence of factors outside the scope of the
data on a forensic analyst’s cognitive thought processes.

“Confirmational Bias” (CB) is the tendency to test a hypothesis by
looking for instances that confirm it rather than by searching for potentially
falsifying factors.

Are these concepts real, or are CE and CB used as a last resort to
explain a conclusion when the options available in the adversarial system
of the courtroom fail to impeach an expert witness? Perhaps the answer lies
somewhere in between. How should forensic examiners deal with the
possibility of both CE and CB entering into their thought processes? How
should forensic examiners deal with the accusations that CE and CB have
impacted the choice of words in formulating and documenting a
conclusion?

Once the analysis is complete and the data has been evaluated, what
are the parameters the examiner must consider in documenting the report
of analysis? Writing the report and formulating the conclusion are critical.
The choice of words both in the laboratory when the report is written, and
in the courtroom when the conclusion is stated to the jury, is crucial.
Should standards exist related to how conclusions can be verbalized? In the
past, and in some laboratories still today, the examiner will document the
conclusion somewhere between both ends of the spectrum of absolutes. At
one end of the spectrum lies the conclusion that the two samples originated
from the same source to the exclusion of all other sources. At the other end
of the spectrum lies the conclusion that the samples could not have
originated from the same source. In between are hybrids and non-descript
terms such as “could have originated” and “scientifically
indistinguishable.” What are the acceptable terms which should be used in
documenting the results of a forensic science examination? In a criminal
trial, do the same requirements apply to both sides of the aisle when expert
witnesses are called to testify regarding report writing and testifying?

This workshop will include forensic science managers and attorneys
who will present their views on context effect and conformational bias, and
on the requirements to at least minimize, if not totally negate, their impact
on the report writing process.

Context Effect, Confirmational Bias, Report Writing
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W22 Don’t Bomb in Court: How Arson and
Bomb Scene Investigators and Laboratory
Personnel Can Survive a Daubert or Frye Scientific
Evidence Hearing in Court

Bernard A. Raum, JD, MFS*, University of Florida, PO Box 1149,
Newberry, FL 32669; Joseph J. Maltese, JD*, New York Supreme Court,
355 Front Street, Staten Island, NY 10304, Heather L. Harris, MFS, JD¥,
PO Box 43626, Philadelphia, PA 19106; Michael D. Rexroad, JD*,
Office of the State's Attorney, Howard County. MD (Retired), 6608 Isle of
Skye Drive, Highland, MD 20777, Carl E. Chasteen, PhD*, Florida State
Fire Marshals Office, Bureau of Forensic Fire and Explosives Analysis,
38 Academy Drive, Havana, FL 32399-0340; J. Ronald McCardle, AS*,
Florida Fire Marshal's Office, Bureau of Fire and Arson Investigations,
200 East Gaines Street, Tullahassee, FL 32399-0341; Edward

Bender, BS*, ATF, National Laboratory Center, 6000 Ammendale Road,
Beltsville, MD 20705; John J. Lentini, BA*, Scientific Fire Analysis,
LLC, 32836 Bimini Lane, Big Pine Key, FL 33043, Andrew T.
Armstrong, PhD*, Armstrong Forensic Laboratory Inc., Armstrong
Forensic Laboratory, 330 Loch’'n Green Trail, Arlington, TX 76012;
John D. De Haan, PhD*, Fire-Ex Forensics, Inc, PMB 314, 3505
Sonoma Boulevard, #20, Vallejo, CA 94590, Ronald L. Kelly, BS*, FBI,
2501 Investigation Parkway, Explosives Unit, Room 4140, Quantico, VA
22135;and Gerard H. Rudden, MA*, Tenessee State Fire Marshal s
Office, Tenessee Bomb and Arson, 1210 Foster Avenue, Nashville, TN
37210; and Christine Funk, JD, 919 Vermillion Street, Suite 200,
Hastings, MN 55033

The goals of this workshop are: (1) to enable arson and bomb scene
investigators and arson and bomb laboratory analysts/ technicians/
examiners to understand the importance of preparation for a court
proceeding by having a well tailored Curriculum Vitae and a well written
scientifically valid expert witness report at a Daubert or Frye scientific
evidence hearing, (2) to demonstrate to arson and bombing investigators
and laboratory personnel a proper method for writing expert witness reports
and for presenting their testimony and opinions/finding in a court
proceeding with the use of demonstrative evidence, (3) to assist arson and
bomb scene investigators and laboratory personnel to prepare for and
successfully survive a cross examination in a court proceeding, (4) to
enable attorneys to understand and conduct both direct and cross
examination of arson and bomb scene investigators as well as arson and
bomb laboratory personnel, and (5) to demonstrate the sources and types of
empirical and expert opinion testimony that an attorney can expert to
confront in a Daubert/Frye hearing involving arson and bombing.

This workshop will have broad impact on crime scene investigators
and laboratory personnel by demonstrating the type of reports to prepare
and the organization and presentation of their testimony in their respective
disciplines during a Daubert/Frye hearing. The attendees will also be
exposed to various cross examination styles that they might expect to
encounter which testifying. This workshop will also expose attorneys to
the type of evidence that they can expert both on direct and cross
examination and how to present and attack such evidence.

Upon the completion of this workshop, the forensic experts and
attorneys should be able to successfully prepare for and survive a Daubert
or Frye scientific evidence hearing. This workshop will highlight the
admissibility issues of arson and bomb scene investigators and laboratory
personnel during a trial by utilizing a Daubert/Frye scientific evidence
hearing with a judge, a prosecutor, and a defense attorney. The workshop
will demonstrate the methods of presenting expert testimony and evidence
through the use of direct and cross-examination of arson and bomb scene
investigators as well as arson and bomb laboratory experts. A fact pattern
will outline the information from which the experts will draw the subject

matter of their testimony and evidence. Each expert will submit a CV and
a written expert witness report to include any demonstrative evidence that
will be distributed to the attendees in the handout.

Both the prosecution and the defense will present opposing arson and
bomb laboratory experts. The attorneys will examine the credentials of
each of the expert witnesses along with the methods and procedures each
utilized to arrive at their scientific conclusions and their expert opinions.
Each of the experts will illustrate their direct testimony in the presentations
with slides or such other appropriate demonstrative evidence. The expert
witnesses will be subjected to both direct and cross-examination by the
attorneys.

At the conclusion of the testimony the attorneys will make
Daubert/Frye admissibility arguments to the judge addressing the
credentials of the expert witness along with the substance of their testimony
and the underlying evidence that each has presented. The judge will then
rule on the credentials of the expert and the admissibility or inadmissibility
of their testimony and evidence.

While arson and bomb experts will be used as examples in how to
prepare for and testify at a Daubert or Frye scientific or technical hearing,
the lessons presented are applicable to any type of forensic expert.

Daubert/Frye, Arson, Bomb

W23 Marijuana Induced Psychosis

Vina R. Spiehler, PhD*, 422 Tustin, Newport Beach, CA 92663, Joseph
E. Manno, PhD*, Louisiana State University Health Science Center,
Toxicology, PO Box 33932, 1541 Kings Highway, Shreveport, LA 71130-
3932; Mohan Nair, MD*, PO Box 849, Seal Beach, CA 90740, Philip M.
Kemp, PhD*, Office of the Chief Medical Examiner, 901 North Stonewall,
Oklahoma City, OK 73117, Stephen B. Billick, MD*, 11 E 68th Street,
Suite 1B, New York, NY 10065-4955; Kenneth E. Ferslew, PhD*, Section
of Toxicology, East Tennessee State University, Box 70422, Johnson City,
TN 37614-0422; and John L. Young, MD*, Whiting Forensic Division,
Connecticut Valley Hospital, Box 70, O’Brien Drive, Middletown, CT
06457

After attending this presentation, attendees will be able to understand
the basic function of the endocannabinoid system as it relates to normal and
abnormal function; will be able to understand the interaction of cannabis
use/abuse with the endocannabinoid system; will understand the
experimental and epidemiologic basis for cannabis induced psychosis; and
will be able to analyze information in legal cases associated with the
development of psychosis and schizophrenia uncovered or co-occurring
with cannabis intoxication.

The continuing abuse of marijuana and the use of marijuana for
medical purposes mandates the recognition and understanding of the
potential production of acute and chronic psychotic effects associated with
the use of marijuana. This presentation will impact the forensic community
by making forensic scientists more aware of the endocannabinoid system
and how it specifically relates to marijuana-induced psychosis.

This workshop will explore the current research and literature on the
interaction of cannabis use and psychotic behavior. Cannabis abuse may
precipitate the onset of schizophrenia and may induce a dysfunction of the
endocannabinoid system involved in the pathology of schizophrenia. The
pharmacological basis for direct cannabis-induced paranoia and psychosis
as well as the epidemiological findings on cannabis as an environmental
risk factor in schizophrenia will be reviewed. Forensic Toxicology and
Forensic Psychiatry interpretation and testimony in cannabis-involved
causes of psychotic behavior will be presented for audience discussion.

Marijuana, Cannabis, Psychosis
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WS1 Tool Shed Murders: A Workshop on
Injury Characteristics in Blunt Trauma
Homicides Involving Common Tools

Wendy M. Gunther, MD*, and Leah L.E. Bush, MD*, Office of the Chief
Medical Examiner, Tidewater District, 830 Southampton Avenue, #100,
Norfolk, VA 23510

After attending this presentation the attendee will be able to recognize
characteristics of injuries on skin, scalp, and bone due to common tools
utilized as weapons in fatal blunt trauma; to differentiate homicide from
suicide in cases of blunt trauma utilizing common tools, based on scene and
autopsy findings; and comprehend use of blood spatter pattern detection in
blunt trauma.

This presentation will assist beginners and experts to recognize
special characteristics of blunt trauma when common tools are utilized as
weapons in homicides and suicides, with attention to both scene and
autopsy findings.

Hammers, circular saws and chain saws, screwdrivers, hatchets,
shovels, pry bars, threaded pipes, hoes and rakes — every tool in the shed
has been used in a homicide. Blunt trauma homicides are often more
intrinsically challenging to document and autopsy than are gunshot wound
homicides. In this two hour workshop, a number of case studies are used to
illustrate the characteristics of blunt trauma injuries from a variety of
different tools that have been utilized as the murder weapon in homicides.
The differences between blunt trauma to the head and blunt trauma to the
chest or abdomen are considered, along with the role of survival time in the
appearance of wounds. Skin, scalp, and bone injuries are compared and
illustrated.

Characteristics of blunt trauma injury at the scene and at the autopsy
table are discussed that help the forensic pathologist to differentiate
between homicide and suicide. Scene characteristics in blunt trauma
homicides include blood spatter, discussed in comparison to spatter at
gunshot wound scenes; a practical demonstration of blood spatter
principles is included. Teaching modules within the workshop include a
pre-test and post-test composed of a challenge to match selected autopsy
photographs with specific tools, ranging from beginner’s level to experts-
only.

Common Tools, Blunt Trauma, Homicide
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B1 Different Effects of PCR Inhibitors
on Multiplex STR Assays

Dennis Wang, PhD*, Julio J. Mulero, PhD, and Lori Hennessy, PhD,
Applied Biosystems, 850 Lincoln Centre Drive, Foster City, CA 94404

After attending this presentation, attendees will learn the impact of
six common forensic PCR inhibitors on the performance of multiplex
STR assays.

This presentation will impact the forensic community by showing
the forensic community that PCR inhibitors can have different effects on
multiplex STR assays. It will also be demonstrate that multiplex STR
assays have varying degrees of tolerances to the presence of PCR
inhibitors in the PCR reaction.

DNA samples recovered from crime scenes are often commingled
with contaminants that present a significant challenge for PCR
amplification. Outdoor crimes may leave body fluids such as blood and
semen on soil, sand, wood or leaf litter that contain substances which can
co-extract with the perpetrator’s DNA and prevent PCR amplification.
Textile dyes, leather and wood from interior crime scenes can also
contain inhibitors that interfere with the DNA polymerase’s activity.
The impact of these contaminants on the multiplex STR assays can vary
from attenuation to complete inhibition of the amplification process,
resulting in partial STR profiles or profiles with unusual peak
morphology.

In the present study, a systematic approach was utilized to evaluate
the effect of six PCR inhibitors commonly found in forensic samples on
different multiplex PCR assays. Each multiplex PCR assay has unique
primer sequences and buffer formulation. The six PCR inhibitors used
in the study were hematin, indigo, melanin, humic acid, collagen, and
calcium. For each multiplex PCR reaction, a range of inhibitor
concentrations was included during PCR amplification.  The
amplification results were evaluated based on: 1) the ability of each
multiplex PCR assay to generate full STR profiles, and 2) the quality of
the STR profiles obtained.

The results revealed that the STR profiles obtained from multiplex
PCR assays can be severely compromised by various PCR inhibitors.
Within the same multiplex PCR assay, the degree of inhibition varies
greatly with different types of PCR inhibitors. Between different
multiplex PCR assays, the tolerance to PCR inhibitor also differed
considerably. The results clearly indicated that with optimal primer
sequences and buffer formulation, PCR inhibition can be kept to a
minimal. Furthermore, the results also demonstrated that PCR cycling
conditions can influence the peak morphology of the PCR-inhibited
samples.

STR Typing, MiniSTR, PCR Inhibition

B2 Evaluation of Bacterial Community
Characterization and Terminal Restriction
Fragment Length Polymorphism Analysis
for the Forensic Identification of Soil

Erin J. Lenz, BS*, Michigan State University, 4281 Dunn Valley Road,
McKean, PA 16426, and David R. Foran, PhD, 560 Baker Hall,
Michigan State University, School of Criminal Justice, East Lansing,
MI 48824

The goal of this presentation is to acquaint the audience with new
methods for identification of soil samples using terminal restriction
fragment length polymorphism (TRFLP) analysis of bacteria. In
particular, examination of specific bacterial communities and markers,
in lieu of the nonspecific use of the 16S ribosomal RNA (rRNA) gene
generally assayed, will be used for soil DNA “fingerprinting” purposes.

This presentation will impact the forensic community by
demonstrating the efficacy of bacterial DNA profiling in the analysis of
soil samples, given the variation in different microbial communities
commonly found in soil, while taking spatial and temporal variation into
account.

Soil can be of broad evidentiary value as it is commonly found in
many locations that may link a victim or suspect to a crime scene. Soil
samples can also help ensure that a body or other evidence was not
moved from another location, causing confusion as to the identity of an
individual or in reconstructing the crime itself. Soil samples from a
shoe, tire, clothing, or any other material may be collected by the crime
scene investigator and taken to the laboratory for analysis. Older
methods of soil analysis include the physical examination of colors or
particle sizes, determination of any other materials in the soil, and
examination of chemical features such as pH and organic content.
Forensic scientists have also employed the used of light microscopy,
density gradient testing, high performance liquid chromatography,
scanning electron microscopy, and Fourier transform infrared
spectroscopy in an effort to differentiate soil samples. However, these
methods can very rarely pinpoint the exact location from which a soil
sample originated.

A new method for soil identification involves characterization of
the microbial communities found in soils, used to distinguish samples
from different locations. There are an almost limitless number of
microorganisms, particularly bacteria, present in soil. These differ in
species and frequency throughout geographical regions and can
potentially be used to help establish the site from which a soil sample
originated. Past experiments have examined all bacterial species present
in a sample through assay of the ubiquitous 16S rRNA gene. Although
results showed that TRFLP was sensitive enough to display community
changes, 16S may have been so prominent in soil that it generated a
tremendous amount of “background noise”, meaning the soil samples
could not be properly differentiated. The current research is designed to
overcome this by examining DNAs that are found in a more limited
group(s) of bacteria, but are still polymorphic enough to “fingerprint”
soil samples.

Other factors such as temporal and spatial variability may also play
a large role in bacterial community profiling. If, for example, two
samples come from similar habitats or soil types, the resulting
fingerprints may be too similar to definitively differentiate them. In a
like manner, if a geographic region contains a large amount of variability
among nearby locations, it may reduce the possibility of obtaining
informative results even if a good soil fingerprint can be obtained, as a
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known soil sample is unlikely to be obtained from the exact same spot
as the questioned material. Finally, the makeup of the soil may change
temporally, making comparisons difficult or impossible. This research
takes these factors into account while examining the usefulness of
bacterial community analysis in a forensic setting.

DNA Profiling, Soil, Bacterial TRFLP Analysis

B3 Evaluation of Eight X-Chromosomal
STR Loci in Japanese Population

Jian Tie, MD*, Department of Legal Medicine, Nihon University
School of Medicine, 202 2-30-13, and Toshima-Ku, Senkawa, and
Shigemi Oshida, Department of Legal Medicine, Nihon University
School of Medicine, 30-1, Oyaguchi Kamimachi, ltabashi-Ku, Tokyo,
173-8610, JAPAN

The goal of this presentation is to discuss research involving eight
X-chromosomal short tandem repeats. The X-chromosomal short
tandem repeats (STRs) have recently been recognized to be useful tools
in forensic medicine and anthropological studies for human
identification as well as the distinctive properties of inheritance of the X-
chromosome are responsible for its importance in population genetic
studies. Features of X-chromosomal inheritance that are relevant to
forensic casework will be discussed on the basis of empirical data,
kinship, and paternity testing, mainly in deficiency paternity cases when
the disputed child is a female. The goal of this study was to investigate
the allelic frequency distribution of eight STRs on the X chromosome
using the Mentype® Argus X-8 PCR amplification kit (Biotype AG,
Germany), and evaluate the utility of this system in forensic medicine
for the Japanese population.

This presentation will impact the forensic community by
demonstrating the genetic evolution of eight X-chromosomal short
tandem repeats (STR) DXS8378, HPRTB, DXS7423, DXS7132,
DXS10134, DXS10074, DXS10101 and DXS10135 were fist reported
in the Japanese population.

The X-chromosomal short tandem repeats (STRs) have recently
been recognized to be useful tools in forensic medicine and
anthropological studies for human identification as well as kinship and
paternity testing, mainly in deficiency paternity cases when the disputed
child is a female. The distinctive properties of inheritance of the X-
chromosome are responsible for its importance in population genetic
studies. Features of X-chromosomal inheritance that are relevant to
forensic casework will be discussed on the basis of empirical data. In
the cells of healthy human females, the X-chromosome is present as a
homologous pair and resembles autosomes in this respect. The genetic
evolution of eight X-chromosomal short tandem repeats (STR)
DXS8378, HPRTB, DXS7423, DXS7132, DXS10134, DXS10074,
DXS10101 and DXS10135 were examined in a sample of 353 unrelated
males and females from the Japanese population. Multiplex PCR

amplification was performed using the Mentype® Argus X-8 PCR
amplification kit. The amplified PCR products were resolved and
detected by capillary electrophoresis using the ABI PRISM 310 Genetic
Analyzer. Allele frequencies of eight X-STR loci were calculated
separately for males and females, and exact tests demonstrated no
significant deviations from Hardy-Weinberg equilibrium. On the
investigated kinship cases (30 family trios), no mutation was detected.
Heterozygosity values ranged from 0.4419 (DXS7432) to 0.9269
(DXS10135), PIC ranged from 0.3805 (DXS7432) to 0.9222
(DXS10135). The combined power of discrimination (PD) for eight X-
STR loci in males and females were 0.9992634 and 0.9999998,
respectively. The eight X-STR loci form a new polymorphic marker
system with great discrimination capacity for Japanese population.

X Chromosome, Short Tandem Repeat, Japanese Population

B4 Pilot Study of the Potential for Using
Different Biological Specimens as
Human Scent Sources

Maiko Kusano, BA*, and Eladio Mendez, Florida International
University, 11200 South West 8th Street, Miami, FL 33199; and
Kenneth G. Furton, PhD, International Forensic Research Institute,
Florida International University, University Park, Miami, FL 33199

The goal of this presentation is to provide the forensic community
with a comparison between the volatile organic compounds present in
different biological samples.

This presentation will impact the forensic community by
monitoring the consistency and inconsistency of these volatile organic
compounds over time, as well as to investigate the potential of using
previously collected forensic evidence samples as human scent samples
for investigative and/or a biometric tool.

The purpose of this presentation is to provide the forensic
community with a comparison between the volatile organic compounds
present in different biological samples. The goal of this research is to
monitor the consistency and inconsistency of these volatile organic
compounds over time, as well as to investigate the potential of using
previously collected forensic evidence samples as human scent samples
for investigative and/or a biometric tool.

The human odor is made up of a variety of organic compounds such
as aldehydes, alcohols, alkanes, esters, fatty acids, and ketones. Volatile
organic compound (VOC) analysis in biological samples such as expired
air (breath), sweat, blood, and urine has been used for various
applications such as toxicology, medicine, and forensics. Over the
recent years interest has increased regarding the identification of VOCs
for metabolic profiling or diagnostic potentials for certain diseases that
are known for its association with distinct odor.

Identification of target odor compounds can provide valuable
information to both the medical and forensic communities. From the
medical perspective, analysis of VOCs in biological fluids can reveal
interesting diagnostic properties of different biomarkers. In addition to
the disease diagnostic potential, analysis of VOCs in biological samples
may be useful in differentiating populations (i.e., healthy vs. illness).
From the forensic perspective, biological evidence collected may be
useful for human identification in terms of matching individuals to odor
from a crime scene. Volatile organic components of human scent play
important roles in scent association between a person and evidence.
Human scent identification line-ups are possible as each person has
distinctive odors. Canines have the ability to discriminate human scent
because people smell differently.

Curran et al. have demonstrated that human scent is a combination
of various compounds differing in ratio from person to person as well as
other compounds that vary among individuals. VOCs present in human
odor from sweat samples have been detected and identified by solid-
phase micro-extraction gas chromatography mass spectrometry (SPME-
GC/MS). This study extends the investigation of the different VOCs
present in human odor profile to include various biological specimens
including blood, breath, oral fluid, sweat, and urine. Hand odor samples
were collected on a pre-treated 2 x 2 sterile gauze pad. Expired air was
sampled in a Teflon breath sampling apparatus. Whole blood was
obtained by finger stick sampling and collected onto FTA cards. Urine
and oral fluid specimens were collected under typical forensic evidence
collection methods, which were immediately transferred into 10mL
headspace vials. Samples were collected from subjects over a 6-month
period and the consistencies and inconsistencies of the VOCs were
monitored. SPME-GC/MS was utilized to extract, separate, and identify
the volatile components from the collected biological samples.

The results demonstrate that significantly different VOCs are
observed from the different biological samples studied with the greatest
number of compounds observed from urine samples followed by sweat,
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oral fluid, blood, and breath. Studies are ongoing in order to try to
improve the number of compounds observed by further optimization of
the sampling procedures including additional heating. These results
show that different biological specimens have significantly different
VOCs under the conditions and instrumentation employed but may not
preclude the use of canines for matching samples as they could be
utilizing different compounds than those detected in this study.
Additional work is ongoing to include subjects with specific medical
conditions to evaluate the effect this may have on detectable VOCs.

Human Scent, Volatile Organic Compounds, SPME-GC/MS

BS Development of a Y Alu DNA Screening
Assay Using Y Alu Derived Sequence
for Detection on the FMBIO III Plus

Arturo J. Aguilar*, and Kimberly C. Clabaugh, BS, San Jose

State University, Forensic Science Department, One Washington
Square, San Jose, CA 95129, Anthony Carter, PhD, and Sudhir K.
Sinha, PhD, ReliaGene Technologies, Inc, 5525 Mounes Street, 101,
New Orleans, LA 70123; and Steven B. Lee, PhD, San Jose State
University, 1 Washington Square, Macquarrie Hall 521, San Jose,
CA 95192

After attending this presentation, attendees will learn the use of Y
alu derived primers used to detect male DNA.

This presentation will impact the forensic community by
discussing the development of an accurate and rapid Y chromosome
specific screening test for male DNA. This new assay has the potential
to greatly improve time of sexual assault screening and may alleviate
the backlog of evidence samples. The forensic science community in
the United States has more than 150,000 backlog mixture samples
presently. However, present screening methods are tedious and may
lead to false positives or false negatives.

Forensic DNA has become an important tool for solving crime.
Approximately 169,000 rape case samples await testing. The currently
utilized screening tests are tedious and may lead to false positive or
false negative results. The goal of this study is to develop an accurate,
rapid, Y chromosome specific screening test for male DNA. The
chosen target for the male DNA primers are Y Alu derived sequences,
STYa and Y 90.011

Two different strategies for detection of amplicons have been
tested: (1) molecular beacons,[2] and (2) amplifluor primers.[3]
Scanning parameters have been determined for the fluorescent dye
FAM used in detection of the primers and PCR products. Preliminary
results indicate FAM detection is optimal with an excitation by a
488nm laser and a 532/8 nm band pass filter with a 515nm long pass
blocking filter at a focal depth 1.5mm, and a photomultiplier tube
sensitivity setting of 45% on a fluorescent scanner (FMBIO III plus,
MiraiBio Inc. Alemeda, CA).

Parameters for amplification and detection using replicate positive
male DNA samples and female DNA were determined. Control male
DNA was amplified using Amplifluor primers. When target is present
the Amplifluor primer hybridizes and unfolds separating the reporter
dye from the quencher. Amplification and detection were performed in
a single step in Microamp PCR 8 tube strip Reaction Tubes (PN 801-
0580- Applied Biosystems, Foster City, CA). After amplification, the
8 tube strips were placed into a 96 well clear bottom plate (NUNC 96
Microwell Optical Bottom Plate (#164588) to hold them upright and
directly scanned on the FMBIO. Using this strategy, detection of male
DNA from 5ng down to 125 pg was achieved. Optimization of primer
concentration, sensitivity of input DNA down to 25 pg and results using
different ratios of male and female mixtures will also be presented.

Collaborators will use the results for further testing on previously
screened samples. This new assay has the potential to greatly improve
time of sexual assault screening and may alleviate the backlog evidence
samples.

This research was supported by an NSF-REU grant # DBI-
0647160 to Drs. Julio Soto, Cleber Ouverney, Steven B. Lee.
References:

I Otieno, AC et al. 2004. Analysis of the Human Alu Ya-lineage. J.

Mol. Biol. (2004) 342, 109-118.

2 Tyagi S and Kramer FR 1996. Molecular beacons: probes that

fluoresce upon hybridization. Nat Biotechnol 14, 303-308.

3 Khripin Y.High-throughput genotyping with energy transfer-
labeled primers. Methods Mol Biol. 2006;335:215-40.

Forensic Screening, Y Alu Assay, FMBIO III

B6 Correlation of GSR Persistence in
Decomposing Tissue to GSR Persistence
in Blowfly Larvae

Lisa LaGoo, BS, BA*, Michigan State University, School of

Criminal Justice, 506 Baker Hall, East Lansing, MI 48824, David W.
Szmanski, PhD, Michigan State University, Department of Geological
Sciences, 206 Natural Science Building, East Lansing, MI 48824, and
Ruth Waddell-Smith, PhD, Michigan State University, School of
Criminal Justice, 506 Baker Hall, East Lansing, MI 48824

After attending this presentation, attendees will be informed of the
feasibility and nuances of chemically detecting and identifying gunshot
residue (GSR) in decomposing tissue and in blowfly larvae that have
been feeding on GSR containing tissue.

This presentation will impact the forensic community by serving as
a means to chemically identify gunshot wounds on decomposing
victims. The findings presented will aid forensic pathologists in
determining the cause of death for a decomposing gunshot victim. This
technique will be beneficial, for example, in cases where no bullet was
recovered and the body is in a stage of decomposition which makes it
difficult to visualize stippling around a wound.

Tissue and larvae samples are analyzed by means of inductively
coupled plasma-mass spectrometry (ICP-MS) and scanning electron
microscopy with energy dispersive spectroscopy (SEM/EDS) to
determine the presence of GSR.

The research covered in this presentation will impact the forensic
community by serving as a means to chemically identify gunshot
wounds on decomposing victims. The findings presented will aid
forensic pathologists in determining the cause of death for a
decomposing gunshot victim. This technique will be beneficial, for
example, in cases where no bullet was recovered and the body is in a
stage of decomposition which makes it difficult to visualize stippling
around a wound.

When a firearm is discharged, a plume of GSR consisting primarily
of lead (Pb), barium (Ba), and antimony (Sb) is emitted from the weapon
and deposits on the hands of the shooter, the surrounding area, and on
the victim. Gunshot wounds will often exhibit GSR tattooed onto the
epidermis. Postmortem decomposition processes and insect activity can
often obscure or alter wounds that would otherwise be easily
recognizable by a forensic pathologist as gunshot wounds. Therefore,
sensitive and reliable methods for the chemical identification of a
gunshot wounds are desirable.

In this work, the persistence of GSR in decomposing porcine tissue
will be presented. Swabs of shot porcine tissue will be analyzed by
SEM/EDS to observe the morphology of the GSR particles and
determine elemental composition. ICP-MS will be performed on
microwave digests of GSR wounds from porcine tissue at various stages
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of decomposition, in order to detect Pb, Ba, and Sb, which are
characteristic elements of GSR. In addition, blowfly larvae collected
from the shot porcine wounds will be microwave digested and analyzed
for Pb, Ba, and Sb using ICP-MS. By detecting GSR in blowfly larvae,
the actual wound would be left intact for further analysis by the
pathologists. The correlation between GSR whole body content of the
larvae with the GSR content of the porcine tissue will also be presented.

The chemical identification of the metals known to be present in
GSR will be shown by means of ICP-MS and SEM/EDS analysis in
porcine tissue. SEM/EDS will be performed on swabs of the tissue in
order to observe GSR particles and determine their elemental
composition. ICP-MS will be performed on microwave digests of shot
porcine tissue samples in order to detect lead, barium, and antimony.

The ICP-MS analysis of blowfly larvae feeding on a suspected
gunshot wound will also be presented. By detecting GSR in blowfly
larvae, the actual wound would be left intact for further analysis by the
pathologists. Since a significant amount of lead, barium, and antimony
would not normally be present in tissue that had not been shot or in
maggots that had not been feeding on tissue with GSR, the detection of
these three metals is indicative of exposure to GSR.

Both SEM/EDS and ICP-MS will be utilized throughout the
decomposition process in order to determine how long after death GSR
can be detected in tissue and in the maggots feeding on the tissue.

The research covered in this presentation will impact the forensic
community by serving as a means to chemically identify gunshot
wounds on decomposing victims. The findings presented will aid
forensic pathologists in determining the cause of death for a
decomposing gunshot victim. This technique will be beneficial, for
example, in cases where no bullet was recovered and the body is in a
stage of decomposition which makes it difficult to visualize stippling
around a wound.

Gunshot Residue, Chemical Identification, ICP-MS

B7 Nucleic Acid Based Methods for
Assessing the Age of Bloodstains

Rachel L. Aikman, BS*, 2630 Marfitt Road, #24, East Lansing, MI
48823; and David R. Foran, PhD, 560 Baker Hall, Michigan State
University, School of Criminal Justice, East Lansing, MI 48824

After attending this presentation, attendees will learn about the
potential for examining the degradation of genetic material in order to
estimate the age of bloodstains at a crime scene. A collection of RNA
markers were assayed that have differing stabilities and rates of decay,
serving as an indicator of a stain’s age.

This presentation will impact the forensic community by serving as
a tool to aid in the determination of the age of biological evidence. The
technique may help to establish the time at which a crime occurred, and
therefore could be applied to many aspects of a criminal investigation.

Determining the time at which a crime occurred is often one of the
most important aspects of a forensic investigation, as this may impact
suspect alibis, potential witnesses, and other relevant information. In
order to pinpoint a time period, investigators often utilize evidence that
undergoes reliable change, such as insects that develop in a corpse.
However, it is possible that other forms of evidence may provide clues
to the age of the scene, even in the absence of a victim.

The varying types of RNA molecules, including ribosomal RNA
(rRNA), transfer RNA (tRNA), and messenger RNA (mRNA), have
different functions in the cell, and thus have differing stabilities. For
example, most mRNA molecules have a high turnover rate and decay
relatively rapidly, while rRNA molecules exist in the relatively stable
ribosome. Because of this, the presence or absence of these molecules
in a bloodstain has the potential to serve as an indicator of the time
elapsed since deposition.

This presentation will outline a method for quantifying levels of
RNA markers and establishing their ratios for use in estimating the age
of biological stains. The technique utilized a combination of reverse
transcription and quantitative PCR to determine the levels of RNA
molecules at varying points in the degradation process. Bloodstain
samples of different ages were examined in order to establish useful
ratios for fresh and increasingly aged samples, up to an age of three
years.

The increasing use of quantitative PCR and the ability to
simultaneously extract DNA and RNA from forensic samples may allow
this technique to be utilized as a reliable bloodstain age predictor in
crime laboratories, alongside standard DNA profiling protocols.

Bloodstain Aging, RNA Degradation, qPCR

B8 Determining Individual Hand Odor
Profiles Through Non-Contact Scent
Collection Methodologies

Paola A. Prada, BS*, Florida International University, 11264 South
West 128th Court, Miami, FL 33186, Allison M. Curran, PhD,
14101 Willard Road, Suite E, Chantilly, VA 20151, and Kenneth G.
Furton, PhD, International Forensic Research Institute, Florida
International University, University Park, Miami, FL 33199

After attending this presentation, attendees will understand some
principles of the collection procedures for human scent sampling as well
as some preliminary results of the chemical composition of hand odor
samples collected via a non-contact methodology.

This presentation will impact the forensic community by serving as
a key aspect for the improvement of human scent identification
protocols in the United States and the use of this form of trace evidence
in courts of law across the nation.

Body odors are of particular importance and provide information
about individual identity in scent evidence collection protocols. Of
specific interest to the forensic community is the instrumental
determination of hand odor composition which may be present in crime
scene areas and objects utilized during the execution of criminal acts.
The idea that human odor is an individual characteristic which may be
used as evidence in a court of law either incriminating or exonerating a
suspect brings a number of aspects and challenges in employing this
form of evidence which include not only the effective use of canines in
scent identification procedures, but more importantly a scientific
validation of the underlying principles of the chemical elucidation of
individual odor profiles obtained through instrumental analysis methods.

The collection of human scent evidence plays an important role in
the effectiveness of scent discriminating canine teams and the law
enforcement community which utilize this form of evidence in criminal
investigations. As such, collection procedures in the United States have
employed a non-contact collection approach through the use of a device
called the Scent Transfer Unit (STU-100). The Scent Transfer Unit
allows for the ability to perform non-contact scent collection using
dynamic airflow from objects or suspects without contaminating or
altering the object/target of interest. This device is a portable vacuum
designed to draw air through sterile gauze pads and is currently being
used by law enforcement agencies as well as the Federal Bureau of
Investigation. To date there has been limited scientific validation on the
reliability of this device. The only evaluation to date has determined the
ability of the STU-100 to trap and release organic compounds at ambient
temperatures in controlled laboratory conditions.

An instrumental analysis using headspace solid phase micro-
extraction in combination with gas chromatography / mass spectrometry
(SPME-GC/MS) has been evaluated for the study of hand odor collected
utilizing the Scent Transfer Unit over the palms of the hands of both
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female and male subjects for a period of 1 minute samplings with
varying collection materials and airflow sampling speeds. The collection
process consisted of washing the hands and forearms using a fragrance-
free soap, air drying, rubbing the hands over the forearms, and then
clasping the palms of the hands together for 10 minutes. Consequently,
subjects were asked to open their hands under the Scent Transfer Unit for
a period of 1 minute to perform a non-contact sample collection as
formulated to mirror the Federal Bureau of Investigation’s Standard
Operating Procedure for the collection of human scent evidence. These
samples were allowed to sit for 24 hours, and then analyzed for a period
of 21 hours using a divinylbenzene/carboxen on polydimethylsiloxane
SPME fiber prior to GC/MS analysis.

The evaluation of the collected hand odor profiles utilizing the
Scent Transfer Unit allows for a scientific approach to analyze and
understand the composition of what is being collected in the scent pads
which are presented to the canines in practical field work. The
understanding of the chemicals present in various fiber chemistry
collection mediums as well as varying sampling speeds allows for the
interpretation of the individual odor theory and portrays the differences
and/or similarities of the volatile organic compound patterns portrayed
in each sampling across the individuals tested.

This study demonstrates the usefulness of the Scent Transfer Unit
as a scent evidence collection medium which can be used by the forensic
community for an optimized collection protocol which may help
standardize human scent as a form of trace evidence. Since the actual
scent detected by the canine cannot be readily studied, this analysis can
provide some indication as to what these biological detectors are finding
when brought upon a collected scent sample thus improving the
performance and scientific validity of canine teams used across the
United States for human scent discrimination purposes.

Human Scent Evidence, Scent Transfer Unit (STU-100), Individual
Odor Profile

B9 Forensic Analysis of Black Powder
Substitutes by ESI-TOFMS

Megan N. Bottegal, BS*, and Bruce R. McCord, PhD, Florida
International University, Department of Chemistry, CP 175, 11200
South West 8th Street, Miami, FL 33199

After attending this research presentation, attendees will have been
introduced to a newly developed method for the detection of organic and
inorganic components of black powder substitutes using electrospray
ionization time-of-flight mass spectrometry.

This presentation will impact the forensic community by
demonstrating why it is important to have techniques in place which
provide rapid and unequivocal information on the nature and
composition of black powder substitute explosive materials both pre-
and post-blast. These materials are readily available in significant
quantities at many locations in the U.S., and the use of these alternative
propellants in Improvised Explosive Devices (IEDs) is on the rise.

Black powder substitutes are readily available in significant
quantities at many locations in the U.S., and the use of these alternative
propellants in Improvised Explosive Devices (IEDs) is on the rise. It is
therefore important to have techniques in place which provide rapid and
unequivocal information on the nature and composition of these
explosive materials both pre- and post-blast.

Black powder substitutes are alternatives to traditional black
powder which have been formulated to have a more controlled burn rate,
generate less smoke and residue when fired, and improve the safety of
storage. Many of the newer black powder substitutes utilize ascorbic
acid (vitamin C) as a replacement fuel for sulfur and charcoal. These
propellants typically contain a mixed perchlorate/nitrate oxidizer.

Previous approaches to the analysis of these black powder
substitutes have included GC-MS, IC-MS, IC-UV, and CE-UV
techniques. Because both the organic and inorganic components of
interest in black powder substitutes are charged at neutral to weakly
acidic pH, ion chromatography and capillary electrophoresis are the
preferred separation techniques for these analytes. By coupling these
liquid based separation techniques to a time-of-flight mass spectrometric
detector via electrospray ionization techniques, more information is
available to the scientist concerning exact mass and isotopic ratios,
which, when coupled with migration time, provide an unequivocal
identification of the residues of interest. In these studies, samples from
intact powders, post-burn and post-blast residues will be analyzed, and
the ions of interest including ascorbate, chloride, nitrite, nitrate, chlorate,
perchlorate, sulfate, and carbonate will be discussed in this presentation.

Electrospray Ionization, Mass Spectrometry, Black Powder
Substitutes

B10

Meghan McFadden, MS*, John Jay College of Criminal Justice,
McMaster University, 2001 Atkinson Drive, #13, Burlington, Ontario
L7M 4H7, CANADA

DNA Profiles From Flip-Open Cell Phones

The goal of this presentation is to demonstrate the best approach to
analyzing flip-open cell phones for DNA evidence.

This presentation will impact the forensic community by
demonstrating the need for taking swabs from a cell phone at multiple
discrete locations, and analyzing them separately if such evidence is
encountered in forensic cases.

Flip-open style cell phones were investigated for the potential to
produce quality genetic profiles that could be used in forensic casework.
Swabs were taken of the outside/back and the inside ear speaker of ten
flip-phones on two occasions — prior to and seven days after cleaning
with 95% ethanol. Buccal swabs were also taken of the owners to be
used as references and each completed a general questionnaire about the
regular use, care, and storage of the cell phone. Following a Chelex
extraction and filtration through a YM-100 membrane, the samples were
amplified with the AmpF/STR® ProfilerPlus® PCR Kit, using 28 or 35
cycles. STR profiles were then generated using an ABI Prism® 310
Genetic Analyzer and GeneMapper ID® analysis software v3.2. The
phone profiles were compared to the references and to each other, to
assess the quality and amount of contamination in the various samples.
On average, the swabs taken of the outside location produced more
complete profiles, but contained a higher number of drop-in alleles.
However, the profiles within a given experimental condition showed
wide variation, and were inconsistent and unpredictable. In addition, the
cleaning with 95% ethanol was shown to be ineffective, indicating that
DNA on a cell phone is extremely resilient. The findings of this study
demonstrate the need for taking swabs from a cell phone at multiple
discrete locations, and analyzing them separately if such evidence is
encountered in forensic cases.

DNA, Cell Phone, Low Copy Number
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B11 Discrimination of Glass by
Cathodoluminescence, Color

Analysis, and Chemometrics

Heidi Barron, BS*, and Suzanne C. Bell, PhD, West Virginia
University, Department of Chemistry, PO Box 6045, Morgantown,
WV 26506-6045

variation exists within each glass. Although variations do exist, the two
types of glass were easily distinguished from one another. This work
demonstrates the need for replicates to be collected from each sample.
Future work includes CL analysis as well as offline data analysis of non-
NIST standard glasses.

The impact of color of glass derived from cathodoluminescence
spectra will provide the forensic community with a new technique that
may be employed to link suspect glass to known glass.

After attending this presentation, the attendees will be familiar with
the application of CIE L*a*b* color coordinates to
cathodoluminescence spectra of glass. The presentation will cover
cathodoluminescence spectroscopy as well as associated uncertainties
with color determination. Chemometric analysis of data will also be
discussed.

This presentation will impact the forensic community by
demonstrating a new technique, color of glass derived from
cathodoluminescence spectra, that may be employed to link suspect
glass to known glass.

Forensic scientists are well versed in dealing with colored physical
evidence, such as fibers and paints. Glass is a common piece of physical
evidence that is generally visually colorless. However, under
cathodoluminescence (CL) conditions, glass emits light in the visible
range and in effect can be treated as colored. CL is a phenomenon that
occurs when visible light is emitted from a material upon electron
bombardment. This study utilized CL spectroscopy. Analysis of glass
by CL spectroscopy detects luminescence in the visible range. This
range of detection can assist in assigning a color to a colorless glass. In
this study, a scanning electron microscope (SEM) equipped with a CL
detector was used. The electrons generated in the SEM provide
sufficient conditions for CL detection. The combination of SEM and CL
results in a non-destructive technique for analysis, thus allowing the
integrity of the sample to be maintained. Sample preparation for
analysis of materials in the SEM is relatively simple. For glass samples,
no surface preparation was necessary; the surface did not require carbon
coating. Currently employed methods of glass analysis include scanning
electron microscopy equipped with energy dispersive spectroscopy
(SEM-EDS), laser ablation inductively coupled plasma mass
spectrometry (ICP-MS), refractive index measurements, and x-ray
fluorescence spectrometry (XRF).

Soda-lime float glass (NIST1830) and multicomponent glass
(NIST1412) were analyzed via CL spectroscopy. For each sample,
spectra from five different areas were collected as well as five replicate
spectra of the same area. Data analysis and chemometrics was
conducted using Excel and MatLab. ASTM Standard Methods (D2244,
2616, 6290 and E284, 308, 313, 1164, 1345, and 2022) were used as
references and starting points for color determination and calculations.
For extraction of tristimulus values, L*a*b coordinates, and color
differences, spectra were standardized to a D65 illuminant, 10°observer,
1964 weighting table factors from ASTM. Intra-sample variation was
addressed by collection of replicate emission spectra from the same
location on a standard glass sample. Although intensity decreased with
each collection event (likely due to a surface charging effect), the
spectral pattern was consistent. Accordingly, all spectra were
normalized to the highest emission for analysis. A similar procedure was
used for single samples collected from different locations on the same
glass sample. Together, these measurements established the range of
instrumental, inter-, and intra-sample variation. The quantitative
characterization of this uncertainty was essential in identifying
statistically significant color differences between different glass
samples.

Results showed that the L*a*b* values for each glass had a %RSD
of between 4% and 15% for the five spectra collected in different areas
of the sample. Even with these ranges, the two NIST glasses were easily
distinguished and the difference was statistically significant. Once
uncertainties were determined, it was found that there some intra-sample

Cathodoluminescence, Glass, CIE L*a*b* Coordinates

B12 Latent Fingerprint Developing on

Thermal Paper and Carbonless Paper

Mi-Jung Choi , Seung-Chan Roh, Man-Ki Kim, Yeo-ool Shin , Ki-Jung
Paeng, PhD, and Sung-Woo Park PhD*, Department of Scientific
Criminal Investigation, Chungnam National University, 305-764 and
Department of Chemistry, Yonsei University, Wonju 220-710, KOREA

After attending this presentation, attendees will learn a new
technique for developing latent fingerprints on thermal and carbonless
papers.

This presentation will impact the forensic community by
demonstrating a new latent fingerprint method.

This presentation will show the results on the developing latent
fingerprint from the thermal papers and carbonless papers. An
understanding of the chemical and physical properties of these specialty
papers is required to set up what possible method of processing will not
damage. The thermal papers which were coated with coreactant,
developer dyes, sensitizer and stabilizer would form an image on paper
as breaking coreactant capsule by heat and successive reaction with
developer dye. Sensitizers are solid phases that melt with heating,
forming the reactant that brings the colorless dyes and coreactant
together.  Stabilizers reduce the reversibility of this reaction and
permanently preserve the printed image within this coat. A few kinds of
thermal papers of bank automatic teller machine itemize (ATM itemize),
express way receipt, and mart receipt were examined. The carbonless
papers which were coated with coreactant and developer dyes would
form an image on paper as breaking coreactant capsule by pressure and
successive reaction with developer dye. Carbonless paper consists of
two or three pages coupled to produce a form in which minimum
duplicate copies are created. The first page is termed the coated back
(CB) and coated with microcapsule, original handwriting or machinery
written pressure is directly applied. The next pages are termed the coated
front (CF) and only the front of the page is coated (coreactant, CF-F) and
the back of this is coated (microcapsule, CF-B). Three different
carbonless papers of the contract form of real estate assignment, tax
receipt and credit card receipt were examined. Latent fingerprint
developing methods were set up by comparing DFO (1,8-diazafluoren-
9-one), iodine fuming methods and ninhydrine in various solvents
(methanol, acetic acid, chlorofluorocarbon [CFC], hydrofluoroether
[HFE)).

The found the damage of thermal paper as blackening the paper
itself and handwriting document by applying polar solvent. The damage
of bleeding or running was relatively light at the application of CFC or
HFE solvent than polar solvent, but it was unreadable. However, the
presence of a fingerprint could be confirmed from the fresh and one
week old latent evidence using the iodine fuming method. In the case of
non-coated surface, ninhydrine in HFE-7100 solvent shows the greatest
development even in an one week old fingerprint, and thus successive
treatment with iodine fuming for coated surface and ninhydrine in HFE-
7100 for non-coated is the most effective method to identifying
fingerprint in thermal papers. For CB of carbonless papers, ninhydrine
in CFC113, for contract form of real estate assignment, ninhydrine in
HFE 7100, for tax receipts iodine fuming followed by ninhydrine in
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CFC113 for credit card receipt were the most effective methods. In case
of CF-F, iodine fuming method. After verifying the kind of papers by
SEM and FT-IR prior to applying specific development methods, the
most efficient methods of latent fingerprinting developing on specialty
papers, with minimal change on paper have been set up.

Thermal Paper, Carbonless Paper, Latent Fingerprint

B13  Synthesis of Nanosized Ag and Carbon

Particle for Latent Fingerprint Developing

Man-Ki Kim*, Sung-Woo Park, PhD*, and Mi-Jung Choi*, Chungnam
National University,305-764, Daejeon, KOREA

After attending this presentation, attendees will learn a new
technique for developing latent fingerprints on thermal and carbonless
papers.

This presentation will impact the forensic community by
demonstrating a new latent fingerprint method.

Fingerprints are often considered one of the most valuable types of
physical evidence in the field of forensic science. In general three forms
of fingerprint evidence that may be found at a crime scene: visible prints,
impression prints, and latent prints. Method of latent fingerprint
development is powder method, ninhydrin method, iodine fuming, and
cyanoarylate fuming were the four most commonly used techniques of
latent prints development. Powder method is the simplest and commonly
used procedure for developing latent fingerprint. In general there are
three classes of fingerprint powders: regular, luminescent, and metallic.
Powder adheres to the ridges depends on the size and shape of particles
that compose the formulation. That powder should be selected which
affords the best color contrast with the surface being dusted. The
technique depends on the mechanical adherence of fingerprint powder to
the moisture and fingerprint residue components of the skin ridge
deposits. In order to obtain latent fingerprint developing from nonporous
evidence, the selection of detectant should consider the color contrast
and physical properties of the object. Fingerprint powders are
commercially available in a variety of compositions and colors. In
general, gray color powder of aluminum, black color powder of charcoal
and fluorescence powder are mostly used for this purpose. In this
research, the nano-sized silver particle was fabricated by the chemical
reduction methods using silver nitrate and reducing agent, hydrazine.
The efficiency and characteristics of manufactured Ag particles for the
developing latent fingerprint are compared as particle shapes of sphere,
rod and flake type. Also we compared the data with that of black colored
powder of m for rod type mm for sphere type, 0.9 mm carbon. The size
of Ag powder are 1 ~ 7 mm of flake type. In mm for flake type, and
carbon powder is 5 ~10 mm and 10-20 mm the terms of fingerprint
developing efficiency of new Ag materials, the 10% enhancement of
confirm friction ridge pattern points are achieved as comparison to
commercial gray colored powder and carbon powder. Enhancement of
the attachment to fingerprint ridge and reduced scattering was also found
in this case. The newly manufactured carbon powder by our team shows
significantly less m, formless) in glass and scattering than commercial
black powder (10~60 mm we observed about 10% enhancement of
developing friction ridge pattern points. New manufactured 9:1 (carbon
: Ag) mixture observed about 10% enhancement of latent fingerprint
developing than commercial black powder and also color contrast
exhibits good. Therefore, it is reported in this presentation, newly
formed nano-sized Ag and carbon particles exhibit the very good
developing ability toward latent fingerprint from nonporous evidence.

Nanosized Ag, Carbon Particle, Latent Fingerprinting

B14 Sensitivity and Specificity Study of
Published Microscopic Examination
and Mitochondrial DNA of Forensic

Hair Analysis

Jessica M. Boyle*, Forensic Science Initiative, 201 Oglebay Hall,
Morgantown, WV 26506, and Max M. Houck, MA, West Virginia
University, Forensic Science Initiative, 3040 University Avenue,
PO Box 6217, Morgantown, WV 26506-6217

The goal of this presentation is to develop a metric that assists in
the appreciation of the value of hair microscopy. However, it important
to emphasize that the two techniques used in junction provide a much
more powerful analytical tool.

This presentation will impact the forensic community by showing
the value of microscopic hair examination and providing evidence that
when the two techniques of microscopic examination and mitochondrial
DNA are combined they provide greater resolution in terms of results
than either do individually.

Two methods currently used for forensically evaluating hair are
microscopic examination and mitochondrial DNA analysis. These two
techniques evaluate different but equally valuable criteria and, therefore,
have different resolving power. Mitochondrial DNA analysis assesses
genotype, while microscopic examination assesses phenotype. Several
clinical studies have been published to assess the efficiency of the two
methods. In this study, data was collected from the works of Gaudette,!
Gaudette and Keeping,2 Lamb and Tucker,? Strauss,* Wickenheiser and
Hepworth,> Houck and Budowle,® and Melton’ and calculated the
sensitivity and specificity of the combined data to give an overall
assessment of the reliability of microscopic examination and
mitochondrial DNA analysis of hair. Sensitivity and specificity are
statistical tools used to determine how often the method correctly
categorizes the individual as positive or negative, respectively.

Microscopy of hair has often been derided as a weak science$ but
those arguments come from a less-than-enlightened appreciation of the
science of forensic hair comparisons.® This paper seeks to develop a
metric that assists in the appreciation of the value of hair microscopy.
However, it important to emphasize that the two techniques used in
junction provide a much more powerful analytical tool.
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comparison evidence: Frye and Daubert considered. Modern
Microscopy 2004 available on-line at www.modernmicroscopy.com.

Forensic Science, Mitochondrial DNA, Microscopic Examination

B15 Comparison of Extraction Procedures
for Organic Impurity Profiling of

Seized MDMA Tablets

Sarah C. Meisinger, BS*, and Ruth Waddell-Smith, PhD, Michigan
State University, School of Criminal Ju