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T

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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Sl “NamUs”- The National Missing and
Unidentified Persons System: Resolving our
Nation’s Silent Mass Disaster

Carrie M. Whitcomb, MSFS*, National Center for Forensic Science, PO
Box 162367, Orlando, FL 32816-2367; Katherine E. Sullivan, BA*,
National Center for Forensic Science, PO Box 162367, Orlando, FL
32816-2367; Randy L. Hanzlick, MD*, Fulton County Medical Exam
Center, 430 Pryor Street, SW, Atlanta, GA 30312; Steven C. Clark, PhD*,
ORA, Inc., 124 Elm Street, Big Rapids, MI 49307; Marcella F. Fierro,
MD*, Department of Legal Medicine, VCU School of Medicine, Box
980565, Richmond, VA 23298-0565; and Warren D. Tewes, DDS, 108
Bakers Lane, Queenstown, MD 21658-1101

In 2004, a national Bureau of Justices Statistics survey found that
of the 4,400 unidentified human bodies received in medical examiner
and coroner offices in an average year, 1,000 remain unidentified after
one year. It is an ongoing national problem that has historically been
perpetuated by an inability to maximize resources and to share
information among those charged with identifying remains and those
conducting the investigations.

Many of the estimated 40,000 unidentified dead are homicide
victims. Detectives are increasingly overwhelmed with growing
backlogs of cold cases involving nameless victims, hundreds of
perpetrators are literally “getting away with murder,” and somewhere,
thousands of people are looking for their loved one(s).

In 2006, the National Center for Forensic Science, funded by a NIJ
initiative, assembled a focus group of medical examiners, coroners,
death investigators and nationally recognized forensic and technology
experts to assess the unidentified persons problem and make
recommendations. The plea for standard practices and a free, accessible,
searchable, online Unidentified Decedent Database was heard.

In July 2007, N1J launched the National Missing and Unidentified
Persons System (NamUs). Medical Examiners, coroners, or their
designees have to date entered 2,072 cases, of which 31 have been
identified. The NamUs — Missing Persons Database is in development.

Upon attending this session, participants will understand why it is
important that all agencies follow best practice standards to ensure that
proper and necessary steps are taken to aid in identification. Sequence
of the steps, necessary procedures, and agency cooperation will be
discussed. Helpful checklists, forms and other resources will be made
available.

The NamUs—Unidentified database will be thoroughly
demonstrated and participants will have hands-on training in case data
entry. Participants should bring laptop computers to use for this section
of the special session.

Human Identification, Unidentified Decedent database,
ational Missing and Unidentified Persons System

S3 Young Forensic Scientists Forum - AAFS at a
Glance: Experience the Forensic Sciences

Amanda K. Frohwein, BS, lowa DCI Crime Lab, 2240 South Ankeny
Boulevard, Ankeny, 1A 50023; Jennifer W. Mercer, BS, 217 Clark Hall, West
Virginia University, Morgantown, WV 26506; Arliss I. Dudley-Cash, BA,
PO Box 918, Modesto, CA 95353; Robin Bowen, MA, 208A Oglebay Hall,
PO Box 6217, Morgantown, WV 26506-6217; Samantha Huffman Neal,
BS, BA, West Virginia University Forensic Science Initiative, 302 Oglebay
Hall, PO Box 6217, Morgantown, WV 26506-6217; Marrah E. Lachowicz,
MFS, University of California Davis, One Shields Avenue, UCDSOM:
Tupper Hall 4112, Davis, CA 95616-8643; Tanisha Henson, BS, 1605
Vosspark Way, Sacramento, CA 95835; Rachael L. Lehr, BS, 6085 North
Eagle Crest Drive, Appleton, W1 54913; Anthony M. Sutter, BS, 966 Pope
Court, Ripon, CA 95366; Casandra L. Hernandez, MS, 1000 River Walk
Boulevard, Apartment 802, Shreveport, LA 71105; Jenna Oakes-Smith,
MFS, St. Louis Metro Police Department, 1200 Clark Avenue, St. Louis,
MO 63103; Melissa E. Smith, MSFS, New York City Office of the Chief
Medical Examiner, 421 East 26th Street, New York, NY 10016; Carol
Henderson, JD, Stetson University, College of Law, 1401 61st Street, South,
Gulfport, FL 33707; Jane A. Lewis, MFS*, Wisconsin State Crime Lab-
Milwaukee, 1578 South 11th Street, Milwaukee, WI 53204-2860; Barry E.
Lipton, DDS*, 11200 Seminole Boulevard, Suite 108, Largo, FL 33778;
Vickie Watts, MS*, Forensic Toxicology Associates, PO Box 41085, Mesa,
AZ 85274-1085; Vernon J. Geberth, MS, MPS*, PHI Investigative
Consultants, Inc., PO Box 197, Garnerville, NY 10923; Andrew M. Baker,
MD*, Hennepin County Medical Examiner’s Office, 530 Chicago Avenue,
Minneapolis, MN 55415; Rhesa G. Gilliland, MS*, Drug Enforcement
Administration, Digital Evidence Laboratory, 10555 Furnace Road,
Lorton, VA 22079; Laura L. Liptai, PhD*, BioMedical Forensics, 1660
School Street, #103, Moraga, CA 94556; Heidi Nawrocki, BS*, 217 Clark
Hall, PO Box 6045, Morgantown, WV 26506; John E. Gerns, MFS*, PSC
2, Box 7922, APO, AE 09012; Vincent J. Desiderio, MS*, New Jersey State
Police, Central Laboratory, 1200 Negron Road, Hamilton, NJ 08691;
Douglas H. Ubelaker, PhD*, Department of Anthropology, NMNH - MRC
112, Smithsonian Institution, Washington, DC 20560; Whitney Hill, MS*,
3300 Breckinridge Boulevard, Suite 400, Duluth, GA 30096; Karen B.
Rosenbaum, MD*, Bronx Lebanon Hospital, Einstein Medical Center,
1276 Fulton Street, 4th floor, Bronx, New York 10456; and Jay A. Siegel,
PhD*, IU, Purdue University Indianapolis, Chemistry, School of Science,
402 North Blackford, LD 326 D, Indianapolis, IN 46202

Throughout the past eleven years the Young Forensic Scientists Forum
has provided a program for a group of Academy 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 this audience with topics relevant to their education, training,
and skill levels. The event also provides a comfortable means for students
and professionals new to their respective fields a venue in which they may
communicate with experienced Members and Fellows of the AAFS. The
session planned for the 61st Annual Scientific Meeting in Denver,
Colorado, focuses on the broad range of forensic disciplines that the AAFS
represents — with the theme “AAFS at a Glance: Experience the Forensic
Sciences.”  Speakers from each forensic discipline will share their
experience, casework, and research in order to give participants a thorough
representation of the forensic science community. 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
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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 various job related
presentations. The presenters will focus on a variety of topics relating to
the importance of professionalism when emerging into the forensic science
field 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.

YFSF, Special, Session

ES1 New Investigative Techniques and Scientific

Advancements for Forensic Scientists in
the Future

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

With the utilization of new techniques and equipment for more
precise analyses and scientific resolution of controversial, contested,
criminal, and civil litigation, forensic scientists as a result will be
enabled to make greater contributions in the worlds of academia,
medicine, law, and justice.

Scientific advancements are now evolving at an exponential pace.
The seemingly fantastic predictions of Leonardo DaVinci and Jules
Verne took centuries before becoming realities. Furthermore, the
dramatically exciting extraterrestrial adventures of Flash Gordon and
Buck Rogers that many of us enjoyed as kids required several decades
to come to fruition. In the near future, there will truly be a new world of
forensic science. However, some basic aspects of human society, both
man-made and natural disasters, quite regrettably, are not likely to
change. Disease and death, and crime and murder, will always be
present. Unless our civilization is unpredictably altered to an extreme
degree, there will be a continuing need for physicians, forensic
scientists, and attorneys to cope with all of the medical and legal
questions and controversies emanating from many of these natural and
human tragedies that will become matters to be resolved within the
criminal and civil justice systems.

To what extent can we realistically envision and thereby prepare for
and constructively contribute to the creation of these future forensic
endeavors? What can we learn in retrospect when we revisit some of the
more infamous, controversial, and intellectually frustrating cases of the
past, and contemplate how we might deal with them if they were to
occur in the years ahead when many of the anticipated technological
developments become procedural realities?

How many shots were fired at JFK; can the “single bullet”
theory be scientifically and unequivocally corroborated or
disproven?

Where exactly was Sirhan Sirhan standing when he fired his
gun at RFK; and, was there a second shooter?

What exactly happened in Phil Spector’s home? Was the
death of Lana Clarkson a suicide, accident, or homicide?

What happened that resulted in the death of JonBenet
Ramsey?

Exactly where, when, and how was Laci Peterson killed?

What were the precise quantities of the various drugs found in
the dead patients at Memorial Hospital in the aftermath of

Hurricane Katrina; and, exactly how and when were the drugs
administered by Dr. Pou?

Will the Innocence Project close shop by 2020 because DNA
testing has freed every innocent person in jail? Is it possible
to have an international universal database for every
category of physical evidence?

Will unearthed dental and skeletal remains and decomposing
bodies be analyzed by experts utilizing new techniques with
such precision as to enable facile determinations to be made
regarding when, where, and how those individuals died?

Will research studies of genetic profiles, human patterns of
behavior, and the intricate workings of the brain have
advanced to such an extent that they can be utilized to
analyze deceptions of truth, analyze criminal acts,
scientifically predict, and possibly even specifically identify
the perpetrator?

Computer technology, iPod, image enhancement, artificial
intelligence, and data mining are just a few of the interesting and
provocative questions that all of us as forensic scientists should think
about as our society continues to move forward at an ever increasing
pace in the realm of investigative forensic science. Is electronic
technology going to change forensic laboratory procedures and the
complexion of crimes?

The presenters will discuss many of the prominent cases in which
they have been involved in past years that continue to be subjects of
much interest and controversy at the present time. These will be
reviewed through the prism of future technology, as the presenters
reflect upon what could have been learned when these cases occurred,
and what still may be determined that could be relevant in
ultimately resolving these cases in the future.

Forensic, Technology, Future Application

ES2 ASCLD/LAB Symposium - Principles of

Professional Responsibility for Crime
Laboratories and Forensic Scientists

Joseph P. Bono, MA*, Science Program, IUPUI, 402 North Blackford
Street, Indianapolis, IN 46202; Kenneth E. Melson, JD*, Executive Office
of the U.S. Attorney, 950 Pennsylvania Avenue, NW, #2261, Washington,
DC 20530; Jay A. Siegel, PhD*, IU, Purdue University Indianapolis,
Chemistry, School of Science, 402 North Blackford, LD 326 D,
Indianapolis, IN 46202; and Peter Neufeld, JD*, Cochran, Neufeld &
Scheck, LLP, 99 Hudson Street, 8th Floor, New York, NY 10013

This symposium is a continuation of a program initiated
approximately five years ago to discuss issues relevant to all forensic
science laboratories. ~While this program is especially pertinent to
laboratories accredited by the American Society of Crime Laboratory
Directors/Laboratory Accreditation Board (ASCLD/LAB), all practicing
forensic scientists will benefit by attending this symposium and joining in
the ensuing discussion.

ASCLD/LAB has adopted a document entitled ASCLD/LAB Guiding
Principles of Professional Responsibility for Crime Laboratories and
Forensic Scientists. This document addresses ethical and professional
responsibilities in the forensic laboratory community. While not all
inclusive, these “principles” describe key areas and provide some specific
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rules to supplement existing codes of ethics adopted by recognized
professional organizations and individual laboratories. The “Guiding
Principles” are designed to enhance public confidence in the quality of
forensic laboratory services, whether or not the laboratory is accredited by
any accrediting body. The draft guidelines are posted at www.ascld-
lab.org. Reviewing the guidelines before attending the session will help in
facilitating a meaningful discussion.

The public and judicial confidence in a laboratory’s work product is
based on the credibility of the examiners who provide the forensic services.
Without this confidence, the effects of good science are marginalized. The
“Guiding Principles” are designed to enhance confidence in the quality of
forensic laboratory services. Furthermore, developing and implementing a
generally accepted code of professional responsibility will assist in
supporting forensic scientists in exercising their professional
responsibilities and encouraging laboratory management to create a culture
of ethical and professional excellence in forensic laboratories.

ASCLD/LAB has identified three major areas relevant to a forensic
scientist’s practice: professionalism, competency and proficiency, and
clear communications. In each of these areas, specific guidelines have been
developed.

Ethical behavior is difficult to define; however, unethical behavior is
recognized when it occurs. Does compliance with a legal requirement
guarantee ethical behavior? Is the obligation of the forensic scientist in the
courtroom different than the obligation of the lawyer (prosecutor, defense,
and judge)? Does the right to express a valid opinion outweigh the
obligation to express an opinion which considers all sides of an issue?

In many professions, ethical issues are true dilemmas. The right of an
individual to practice can and does conflict with boundaries of acceptable
behavior. In medicine, law, industry and academia, discussions related to
ethics have become the norm, and in some instances, requirements. A
discussion of ethics in forensic science laboratories should also be a
requirement. Too much is at stake to condone unethical behavior by
passive acceptance.

These and other issues will be discussed among a panel of
distinguished experts. There will also be an opportunity for comment from
those who attend the symposium.

Ethics, ASCLD/LAB, Professional Responsibility

* Presenting Author
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BS1 Stories Behind the Evolving Story on
Heparin Related Deaths: Just
Opportunism or Unrestricted Capitalism

Abraham T. Philip, MD*, Onondaga County Medical Examiner's Office,
100 Elizabeth Blackwell Street, Syracuse, NY 13210; and Jeanna M.
Marraffa, PharmD, Upstate New York Poison Center, 250 Harrison
Street, Syracuse, NY 13210

After attending this presentation, attendees will gain an
understanding of the causes, circumstances, and other issues involving
the recent spate of heparin related deaths that have been in the news, as
well as the topic of Congressional
hearings.

This presentation will impact the forensic science community by
providing details of the issues in the production of heparin. These issues
have been the cause of adverse reactions to heparin therapy in over 800
people worldwide and at least 80 deaths. This presentation will explore
the causes of failures in the process of obtaining
raw materials for the manufacture of pharmaceuticals in the Western
world.

The discovery of heparin, like so many other biologically active
substances, was made serendipitously in the early years of the 19th
century. A major worldwide research effort was involved in the
development of this anticoagulant medication. Today, the drug is used
in many medical conditions and in almost all surgeries lasting over 30
minutes.

Heparin, though initially manufactured in North America and
Europe, is currently manufactured in developing countries due to lower
costs. Procedures for extraction of heparin also changed from the liver
of bovine lungs to porcine intestines. Currently, China
dominates the heparin production market, supplying more than half the
world’s demand. The ever increasing global demand, an epidemic within
the swine population, and other market forces converted large suppliers
into consolidators while actual production was done in small
unregulated food manufacturing units.

There is extensive processing of heparin extract in its journey from
abattoir to the IV bag. Contamination of heparin with “over
sulfated chondroitin sulfate” at the beginning of its supply chain led to
allergic reactions and subsequent deaths became evident in the latter half
of 2007. In a set of elegant experiments by Kishimoto et al., a link was
established between the contaminant and the adverse reactions. The
FDA developed new techniques for identifying the contaminants and the
guidelines for the manufacturing and testing
have been changed.

There are several unresolved issues about the contamination of
heparin. Was it just accidental? Sabotage? Sheer opportunism? These
questions and other controversial and provocative issues relating to this
issue should be of significant relevance to members of the forensic and
medico-legal communities because of the profound effects it has on so
many patients worldwide
Heparin Related Deaths, Oversulfated Chondroitin Sulfate,
Contamination

BS2 The Real Mason Verger: The Man Who

Fed His Face to the Dogs

Vernon J. Geberth, MS, MPS*, PHI Investigative Consultants, Inc., PO
Box 197, Garnerville, NY 10923

After attending this presentation, attendees will appreciate the
impact of an overdose of hallucinatory drugs. The goal of this
presentation is to present to the members of the forensic community a
bizarre and unique case of self-mutilation involving a man under the
influence of PCP. The man literally sliced off his entire face with pieces
of broken mirror and fed the flesh to the dogs. The man survived due to
the analgesic properties of the drug phencyclidine, which can cause
users to feel less pain, as well as the excellent medical care he received
which included facial reconstruction using a pectoral flap procedure.

This presentation will impact the forensic community by examining
this highly unusual case and demonstrating the need to conduct a
complete and thorough investigation to ascertain the entirety of the
circumstances surrounding such a bizarre event. The principle of taking
each point to its logical conclusion proved invaluable when
unexpectedly this self-mutilation became a theme in an award winning
Hollywood movie entitled, “Hannibal,” as well as a topic of discussion
on the internet. Mason Verger was a fictional character in the novel
“Hannibal” written by Thomas Harris about a despicable character and
avowed pedophile who was hideously disfigured by the serial killer Dr.
Hannibal Lector. In the novel while Verger was demonstrating his
autoerotic asphyxiation, Dr. Lector offered him amyl nitrate and several
other mind-altering drugs convincing Verger to tear his face off with a
shard of mirror and feed it to his pet dogs. Verger does so, also gouging
out one of his eyes, and eating his own nose. So, “Does Art Imitate Life?
Or, Does Life Imitate Art”? This scenario was literally taken right out of
the author’s textbook by Mr. Harris without acknowledgement or
citation of source and is actually based on a case that the author
investigated as a commander in the NYPD.

PCP has potent effects on the nervous system, altering perceptual
functions (hallucinations, delusional ideas, delirium, and/or confused
thinking). The drug has been known to alter mood states in an
unpredictable fashion, causing some individuals to become detached and
others to become animated. Intoxicated individuals may act in an
unpredictable fashion, driven by their delusions or hallucinations.
Included in the portfolio of behavioral disturbances are acts of self-
injury including suicide, and attacks on others or destruction of property.

This bizarre self-mutilation case concerned a young man named
Michael who was high on “Angel Dust” or phencyclidine (PCP). PCP
is a powerful psychedelic and anesthetic drug known for its dissociative
effects at higher doses. It is also associated with the strange and
sometimes violent behaviors of people under its influence.

While under the influence of the PCP, Michael had taken his clothes
off at a woman’s apartment. He began to act strange and was “talking
nonsense.” PCP gives a feeling of being disconnected from one's body
and environment. After his actions with the woman in the apartment,
another male neighbor asked him to leave and directed him back to his
basement apartment. Michael apparently continued to use the PCP,
which obviously induced a psychotic state. There was evidence that he
had smashed a mirror, which he then used to mutilate himself. The
analgesic properties of the drug can cause users to feel less pain and
persist in violent or injurious acts. The investigation revealed that
Michael had literally fed his face to the dogs that were in the basement
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and gouged out one of his eyes with a piece of glass from the mirror that
he had smashed.

The Investigation: The investigation began with simultaneous
calls from North Central Bronx Hospital and the patrol sergeant at the
crime scene both requesting detectives. EMS had transported the
seriously injured and mutilated man under the influence of drugs to the
hospital. Michael told EMS, “The dogs did it,” then passed out. At the
hospital as he was Dbeing stabilized, he mumbled
something about movies and that, “Someone was trying to peel off his
face.” He then uttered, “I did it myself. It’s an offering to Big Bird.”

The crime scene had been secured by the patrol sergeant, who
reported that they had also locked some dogs in a back room of the
basement. EMS had removed the victim from the bathroom after
uniform officers had corralled the dogs. Detectives noted that there was
little blood in the bathroom considering the extensive injuries of the
victim. At this point investigators were still considering this case a
possible assault due to these extensive injuries.

Detectives were able to determine that the actual cutting took place
in the living room area, specifically on a reclining leather chair. There
was blood soaked into the chair and pieces of a smashed mirror on the
floor with blood drops as well as bloody fingerprints. One shard of
mirror glass had been used by the victim to peel his face and had a partial
print on it. These fingerprints were matched to the victim’s prints, which
were on file from previous drug arrests. Examination of the crime scene
revealed that after the victim had peeled his face, he had apparently laid
down on the basement floor with the three dogs. Detectives located the
dog’s owner who gave them permission to take the dogs to the ASPCA
for forensic examination. The ASPCA was contacted and were
requested to have a doctor available to examine an adult female german
shepherd and two puppies. The veterinarian induced vomiting, which
resulted in the recovery of human tissue consisting of pieces of the
victim’s lips, skin, and nose.

Investigation at the Hospital: As the investigation continued at
the hospital, the emergency room was filled with doctors and nurses
attending to the mutilated victim. The man’s face had been wrapped
with moistened gauze strips and the medical personnel were
administering an IV as he was being monitored.

Detectives photographed the victim and his injuries and informed
the Emergency Room doctors of what had transpired at the scene as well
as the medical operations at ASPCA. Detectives noticed that the victim
had gouged out one eye and the other eyeball was sitting on his face like
a cyclops. The detectives had brought the pieces of flesh that the
ASPCA doctor had removed from the dog’s stomachs to the emergency
room. However, these materials were in no condition for grafting.
Detectives advised the doctors that they would try to get a statement
from the subject in their presence. The doctors were asked to remove the
gauze from the victim’s mouth so that the subject could attempt to talk.
As one of the detectives spoke into the subject’s ear, “What happened to
you”? The subject suddenly began to mumble and then shout, “AYAH,
AYAH, AYAH, AYAH” over and over again with his teeth opening and
closing like a mechanical box.

The Medical Aspects: The man survived even though he had
peeled his face from his skull. Apparently, the PCP had provided the
victim with an anesthetizing effect during his self-mutilation. However,
the amount of drugs he had ingested had also damaged his brain
function. He became a “Ward of the State.” He also became the plastic
surgeon’s major project as they began to implement reconstructive
surgery using a pectoral flap procedure. During the procedure, the
pectoral (chest) muscle is removed and implanted at another site on the
victim’s body. The surgeons leave the artery and veins intact. The
muscle is then “flapped” to the site and sewn into place where it
eventually grows a new blood supply. Michael had two pectoral flaps
done one from each side of his chest to each side of his face. Once the
muscles were established in their new location the surgeons would cut
and revise the grafts to create a new face for the subject.

Apparently Art Does Imitate Life: When Thomas Harris’ book
“Hannibal” and the subsequent movie came out, a number of news
outlets made inquiries about the development of this character. Mason
Verger was obviously based on “Michael” and the character and story
obviously been taken from Practical Homicide Investigation: Tactics,
Procedures and Forensic Techniques (CRC Press, LLC). The author
contacted Mr. Harris who did acknowledge that Mason Verger was in
fact based on the case in Practical Homicide Investigation and is now
cited in the subsequent printings.

Conclusion: This presentation and discussion should clear up any
misconceptions or errors that some outside self-appointed experts have
rendered. This investigation, which is a matter of official record, was
completely documented and each point was taken to its logical
conclusion. This presentation affords the forensic community with a
frame of reference for a unique and bizarre case of self-mutilation of a
man who was able to inflict such devastating injuries and survive due to
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BS3 The Seven Deadly Sins of Forensic Practice

J.C. Upshaw Downs, MD*, Georgia Bureau of Investigation CRCL,
925A Mohawk Street, Savannah, GA 31419

After attending this presentation, attendees will consider several broad
areas (within the field of medicolegal death investigation) of potential
ethical and/or performance concerns and possible means by which to
prevent such pitfalls.

This presentation will impact the forensic science community by
exposing practitioners to a paradigm of potential pitfalls and means by
which to avoid them in order to improve the quality of case work.

A forensic science career is wrought with potential dangers for the
practitioner. The quest to apply pure science in a legal setting, as a noble
goal, can follow a treacherous course. Not least among the snares are
questions of applied ethics. Although a broad subject, well beyond the
scope of a brief overview, one may stratify shortcomings along many lines,
including “minor” or “major” transgressions. In ancient times, some came
to view these poles as represented by the “venial” or relatively
inconsequential and the “capital” or serious offenses. The latter came to be
known as the seven deadly sins.

Although not specifically mentioned in biblical references, brief
mention can be found in the book of Proverbs (6:16-19) of a basis for the
codification of offenses. The Roman Catholic Church espoused a virtuous
life and avoidance of all evils, particularly the capital offenses. Through the
years, the precise meaning of the various terms has evolved, although the
general concepts have remained intact. The seven deadly sins as described
by Dante in The Divine Comedy include luxuria (extravagance or lust),
gula (gluttony), avaritia (greed), acedia (sloth), ira (wrath or anger), invidia
(envy), and superbia (pride). The appeal of the darker side of human nature
is evident in the popularization of these traits in the form of popular movies
and television series.

Classically, each sin has a contrasting cardinal virtue: humility,
kindness, abstinence, chastity, patience, generosity, and diligence.
Examples where the opposing virtue might better serve the case at hand
will seek to help practitioners remain focused on the ideals of forensic
practice.

Avoiding a religious treatise, working modern definitions of the sins
are presented. Utilizing a case-based approach, each of these hazards will
be discussed with emphasis on the patterns of behavior possibly ending in
the undesirable outcome for the case and the justice system. As “those who
fail to learn from the mistakes of the past are doomed to repeat them,” this
series of cautionary tales is intended to challenge the attendee by serving as
a reminder of the wisdom of the ages in considering one’s ethical
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foundation and views on casework, hopefully thereby strengthening

individual practitioner’s resolve to better serve the populace
Ethics, Pitfalls, Medicolegal

BS4 Breakfast With Alferd G. Packer: Colorado's
Premier Cannibal

Jane H. Bock, PhD*, EE Biology Department, University of Colorado, Box
334, Boulder, CO 80309-0334; and David O. Norris, PhD*, Department of
Integrative Physiology, Campus Box 354, University of Colorado, Boulder,
CO 80309-0354

After attending this presentation, attendees will be familiar with
one of the more unusual true stories in Colorado’s not so distant past.

This presentation will impact the forensic science community by
showing how Colorado's legal system dealt with exceedingly difficult
matters that at the time lacked useful precedents.

Alferd G. Packer was born in Pennsylvania in 1842 and died in
1907, and is buried in Littleton, Colorado. In 1873, he came to
Colorado during the gold rush looking for wealth. In early 1874, he
and five companions left for Gunnison, Colorado, against the advice of
locals because of the dangerous winter weather in the Rockies. They
got lost and were snowbound a few weeks later. Packer
reappeared alone in April of that year and claimed that one of his
companions had gone mad and eaten the other companions while
Packer was away looking for a trail out of the mountains. In August of
1874, Packer signed a confession, escaped from jail, and in 1883 was
found in Wyoming living under an alias. He was brought back to
Colorado for trial and was found guilty. The Colorado Supreme Court
reversed the conviction and in a retrial in 1899 he was sentenced to a
40 year prison term. Packer was paroled in 1905 and two years later
died of natural causes. One of his monuments is at the University of
Colorado’s Boulder campus where the Alferd G. Packer Grill continues
to serve thousands of meals
Cannibal, Prospectors, Serial Killers

BS5 Departure Angle From Roadway Using

Vault Calculations

Robert L. Anderson, BSME*, Applied Research and Investigations, PO
Box 1208, Scottsdale, AZ 85252

After attending this presentation, attendees will understand an
unconventional method for determining
departure angle from roadway when the roadside has a steep cross slope.

This paper will impact the forensic science community by providing
a method for calculating departure angle with limited information.

Roadway design cases sometimes involve an issue of whether a
guard rail should be required. Frequently these cases require the
reconstruction of the departure angle. The angle of contact with the
guard rail determines the effectiveness of the guard rail. The tire marks
on the roadway may not be documented. If the roadside has a steep drop
off, the vehicle will vault off of the roadway and then leave tire marks
off of the roadway. The steep terrain makes the accurate documentation
of these marks by police officers difficult. This is particularly true if the
police do the measurements manually.

A case study is presented that illustrates the use of the vault
formulas to calculate a departure angle. This case involved a vehicle
that went off of the right hand side of the road without leaving marks
that were documented by either police photographs or measurements.
The police measurements of tire marks off of the roadway were clearly
in error. A survey of the scene after the accident and after the physical

evidence was missing, showed that the tire marks as documented by the
police, being partially in space over a drop off.

A contour map was generated from the post-accident survey and the
beginning of the off road tire marks documented. It was assumed that
the start of the marks were reasonably accurate since they were closest
to the road both laterally and vertically. The change in
elevation from the road surface to the start of the tire marks was
measured from the contour map.

This case occurred on an interstate highway and the speed was
documented by eyewitnesses and was not in dispute. Using the speed of
the vehicle and the drop height of the vault, the length of the vault can
be calculated. The documentation of the start of the tire marks also
defined the lateral movement of the vehicle. With the vault length and
the lateral distance, the departure angle is a simple
trigonometric calculation.

The departure angle as calculated from the manual police
measurements was over 20 degrees and using the vault calculation just
under 15 degrees. The lower departure angle put the tire marks in a
location more consistent with the survey information. The lower angle
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BS6 Taking Sexual Assault Response Teams
To The Next Level: The California
SART Report

William Green, MD*, California Clinical Forensic Medical Training
Center, University of California Davis Medical Center, 3671 Business
Drive, Sacramento, California 95820; Marilyn Peterson, MSW, MPA*,
CAARE Diagnostic and Treatment Center, 3300 Stockton Boulevard,
Sacramento, CA 95820; and Brooke Allison, MA*, c/o CA Clinical
Forensic Medical Training Center, 3671 Business Drive, Sacramento,
CA 95820

After attending this presentation, attendees will understand the most
current research findings on key elements and promising practices for
SART (Sexual Assault Response Team) effectiveness. The presentation
will also include policy and legislative recommendations to enhance
SARTSs through state and local advocacy.

This presentation will impact the forensic science community by
providing attendees with a copy of the California SART Report which,
when combined with the presentation and discussion, will provide
attendees with a set of tools for advancing SARTSs to the next level.

Presentation information derived from the California SART Report
is based on most comprehensive research ever conducted on how SARTs
operate, what works best, what's needed for increased effectiveness, and
how to take the field to the next level of service and sustainability.

The report data derived from a three-pronged methodological
approach, combined a national review of extant literature and research
findings, a statewide (58-county) electronic survey, and in-depth
interviews with SARTs in the field. The result is the largest, most
comprehensive database on SARTSs in the United States with the analysis
of findings from 308 survey respondents representing every county in
California and in-depth site visits with 19 SARTSs from across California.
The diversity and depth of the data collected make the findings
eminently pertinent and transferable to the experiences and needs of
SARTs in the other 49 states.

Based on the report's comprehensive research, the presentation will
provide participants with a thorough overview of key SART
elements, promising practices, and case study examples from the field
that demonstrate promising practice in action. Both the roles of the
various disciplines and agency partners, and the essential organizational
infrastructure and institutional practices required for SART operational
effectiveness will be covered. These will be discussed within the context
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of how to apply the findings and recommendations for the best local
effect. 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.

SART Research, Promising Practices, Advancing SARTs

BS7 Broken Bones, Bites, Taphonomy, and
Tool Marks: Getting More From
Traumatized Bones

Steven A. Symes, PhD*, Mercyhurst Archaeological Inst, Mercyhurst
College, 501 East 38th Street, Erie, PA 16546-0001

The goal of this presentation is to inform attendees about New Era
Anthropology and the pursuit of indicators
contributing to accurate assessments of cause and manner of death.

This presentation will impact the forensic science community by
illustrating new techniques used to analyze victims of violent deaths, while
highlighting common mistakes made.

A decomposed body is found with bone that is scored, scraped, and
scratched. Forensic anthropologists and pathologists face the same age-
old questions: Killers or Critters? Could the marks spell malicious intent
by a perpetrator, or might they simply be postmortem carnivore chew
marks? Is today’s forensic scientist equipped to determine forensic
significance from the marks or fractures left on bone? And, if so,
why is a tooth not a knife?

For the record, traumatized bone can accurately record violence, but
unfortunately, precise interpretation of violence expressed on bone is never
an easy task. Further, erroneous interpretations may result in severe
repercussions, especially when those interpretations misidentify
taphonomic influences as indicators of cause of death.

This presentation discusses the triumphs and pitfalls of bone trauma
analysis in the following major areas, using common quotes associated
with the trauma as illustration:

Sharp Force Trauma

Yes, the body has been dismembered, but there are no
diagnostic characteristics.

Duplication of shallow cut mark features... or ‘hesitation
marks,” is common in dismemberment. . .

If | can see it, | can measure it. . .

Blunt Force Trauma

Inbending cranial bone creates outbending at different places on
the skull. . .

The shape of the wound indicates the shape of the tool. . .

Bones Burned

Bodies burned in fires show few patterns, with the exception that
skulls explode when heated. . .

[Pamela Mayne accurately states in 1997: There is no
satisfactory method available, based on visual observation
of fractures, to differentiate the condition of bone prior to
cremation.]

Ballistic Trauma

Wounds from arrows, guns, and slingshots can all be classified
and interpreted similarly since each represents ‘projectile’
trauma...

Bouncing bullets. . . rattling around in there?

Confusion with ballistics; what confusion? Hell, now I’'m
confused.

An advanced knowledge of postmortem influences on human
remains, and an understanding of traumatic insult to bone and related
tissues, equip today’s specialists with the necessary tools to examine
human remains and, ultimately, interpret criminal behavior.

“Getting More from Traumatized Bones™ should enable the forensic
scientist to resurrect the victim’s story with newfound clarity and cast
new light on the victim’s demise
Bone Trauma, Taphonomy, Tool Marks

* Presenting Author
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L1 When You're In Hell, Don't Screw With
the Guy Holding the Pitchfork

Larry Pozner, JD*, Reilly Pozner LLP, The Kittredge Building, 511
Sixteenth Street, Suite 700, Denver, CO 80202

Expert witnesses and other professionals who testify in court are
bombarded with offers of high-dollar seminars purporting to teach “How
to Be a Fatal Expert Witness in Court” or “Beating the Best: Making
Fools of Lawyers Who Dare to Cross-Examine You.” After attending
this presentation, attendees will have the opportunity to learn how
attorneys prepare for and execute cross-examinations of expert
witnesses.

This presentation will impact the forensic science community by
providing attendees with an expanded skill set for preparing to deal with
expert testimony at trial.

Cross-examination is a process intended to assist in exposing the
whole truth of a witness's relevant knowledge to the finder of fact in a
case. If science embodies broadly accepted concepts and practices, the
expert witness should testify within well-established, known limits.

The attorney engaging in cross-examination should be familiar with
professional standards and practices in the specific area of expertise
professed by the expert who will be examined. Exposure of departures
from broadly recognized scientific norms of practice or knowledge can
be fatal to the witness. Where scientific integrity is shown to be
compromised, exposure can be fatal to the witness. Cross-examination
of the expert is only one component of neutralizing that expert's
exclusive value to the other side. It is also the diametric opposite force
to the "hired gun" or "advocate" witness. In extreme instances, it is the
embodiment of "you can run, but you can't hide."

This talk will include illustrations of cross examinations in which
the expert is more properly the subject of a book such as The Naked and
the Dead. The forensic scientist who testifies should leave the
presentation with a greater appreciation of the limits of their ability to
out-maneuver opposing counsel at trial, and a broader view of the
lawyer's use of the powerful tool of cross-examination in dealing with
expert testimony.

Cross-Examination, Trial Preparation, Trials

L2 Neuroscience and the Law: Forensic
Applications of Cerebral Single Photon
Computed Tomography in Mild Traumatic
Brain Injury

Hal S. Wortzel, MD*, University of Colorado, Department of Psychiatry,
CPH Room 2J08, 4200 East 9th Avenue, C268-25, Denver, CO 80262

After attending this presentation, participants will become familiar with
the process whereby emerging medical technologies may be assessed for
admissibility. Specifically, attendees will learn about the current state of
evidence surrounding the application of cerebral SPECT imaging to mild
Traumatic Brain Injury and how to appropriately utilize such evidence in
forensic contexts.

This presentation will impact the forensic science community
by illustrating the challenges surrounding the introduction of emerging
medical technologies to forensic application. The appropriate use of
cerebral SPECT imaging in mild Traumatic Brain Injury litigation is
reviewed.

The rapid rate of development in the neurosciences has broad
implications, not only for medicine and patients, but for society and
humanity at large. Many believe that as the secrets underlying brain
function are gradually unraveled, the ability to comprehend,
anticipate, and ultimately alter human behaviors will be realized. Such
notions have profound implications, particularly when basic
assumptions about human thought and behavior, like free will and
responsibility, are challenged. = Unfortunately, the excitement
surrounding these scientific developments, and their potential seductive
powers, has resulted in many instances of premature and questionable
applications of neuroscience to the law. In this context, a process
whereby emerging technologies may be carefully considered in terms of
scientific support and the applicable rules of evidence is essential.

Traumatic Brain Injury (TBI) is a substantial source of
mortality and morbidity world-wide. Although the majority of such
injuries are relatively mild, accurate diagnosis and prognostication after
mild TBI is challenging. These issues are complicated further when
considered in medicolegal contexts, and particularly civil litigation.
Cerebral Single Photon Computed Tomography (SPECT) imaging may
identify functional brain abnormalities following mild TBI, and some
parties may seek to introduce SPECT findings as evidence in legal
proceedings related to TBI. The frequency of mild TBI, the increasing
clinical availability and application of SPECT, and a litigious
environment unite to yield an atmosphere in which the introduction of
evidence involving the interpretation of SPECT images is inevitable.
However, independent reviews of the rules of evidence relevant to the
introduction of SPECT in such cases have not previously been
published. The application of SPECT to mild TBI is presented as an
example of the process whereby emerging medical technologies may be
evaluated for admissibility into courts of law.

A Medline and PsyclInfo database search for the years 1965 to
2006 anchored to TBI and SPECT is performed, and peer-reviewed
practice parameters regarding SPECT imaging are reviewed. Rules of
evidence based on Frye vs. United States, Daubert vs. Merrell Dow
Pharmaceuticals, the Federal Rules of Evidence, and General Electric vs.
Joiner are used to evaluate the suitability of SPECT imaging in mild TBI
litigation. The theory behind SPECT abnormalities after TBI is a subject
of active investigation and findings from such investigations have been
subjected to peer-review and publication. However, there remain
substantial uncertainties regarding the rates of error and also
disagreements regarding the methods for performing clinical cerebral
SPECT imaging in this context. While standards for the performance,
interpretation, and ethical reporting of SPECT images exist, the present
literature suggests that these requirements are infrequently met in
research and routine clinical applications. Additionally, the usefulness
of cerebral SPECT imaging in the evaluation of TBI is not generally
accepted in the scientific community.

This analysis of the suitability of cerebral SPECT imaging in
mild TBI casts serious doubt on the evidentiary usefulness and
appropriateness of this technology at this time. Ethical testimony on
cerebral SPECT imaging in mild TBI requires open
acknowledgement of the limitations surrounding technical quality,
clinical data, evidentiary support in the literature, and the unclear
relationships between SPECT imaging patterns and their etiologies or
clinical correlations. While clinicians and scientists are gaining
experience with SPECT in mild TBI, the level of understanding
surrounding the injured brain and this relatively new technology have
not united to a degree sufficient to establish causal relationships between
cerebral SPECT imaging findings and mild TBI or its
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neurobehavioral sequelae. In light of the need to regard cerebral SPECT
as a secondary line of evidence, it would appear at best to be a
superfluous evidentiary device whose appropriate forensic purpose is to
augment the communication of diagnostic impressions derived from
other sources of clinical evidence through the presentation of colorful and
easily understood “brain images” to participants in legal proceedings.
Expert witnesses should acknowledge this fact; when they fail to do so,
officers of the court should require from them such an acknowledgement.
Accordingly, the use of SPECT imaging in the context of mild TBI
litigation is not recommended

SPECT, Traumatic Brain Injury, Neuroscince

* Presenting Author
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W1 Ethics in the Practice of Forensic Science

Robin Bowen, MA*, 208A Oglebay Hall, PO Box 6217, Morgantown,
WV 26506-6217; and Samantha H. Neal, BS, BA*, 302 Oglebay Hall,

PO Box 6217, Morgantown, WV 265066217

After attending this workshop, participants will learn: (1) the
relationship between science, law, and law enforcement; (2) how science
utilizes ethics; (3) the ethical issues facing forensic scientists; (4) some
of the major ethical issues affecting forensic scientists; and (5) what
ethical standards are in place for forensic scientists.

This workshop will impact the forensic science community by
demonstrating how ethics is an understudied, yet significant topic when
it comes to the field of forensic science.

Ethics is an understudied, yet significant topic when it comes to the
field of forensic science. Although people may think of ethics as a
personal matter, it also includes professional and public issues. Proper
ethical behavior is required by scientists making complex decisions
about the interpretation of data, about which problems to pursue, and
about when to conclude an experiment, all which help to improve the
quality of forensic science. Through investigation into the ethics of
science, health, business, and research West Virginia University’s
Forensic Science Initiative has identified which ethical issues are most
prevalent in the forensic science community. Important skills gained by
studying ethics include improved ethical awareness, knowledge of
relevant standards (AAFS, IAI, ASCLD, etc.), skill in ethical decision
making, and appropriate ethical actions. This workshop will provide
attendees with an overview of ethics as it pertains to forensic science.

The major areas of concern within forensic science include
falsification, fabrication, and misuse of resources. Another common
concern among many fields, including forensic science, is the
misrepresentation of credentials. The issue of misrepresented
credentials is prevalent in the presentation of expert testimony. It is
shown that people often over look seemingly smaller ethical issues, such
as padding resumes and travel expenses. These issues are closely
observed to determine the potential impact on the forensic science
community.

This workshop has been developed in response to the lack of formal
ethics education specific to forensic science. While it includes many
“basics,” the workshop relates those ideas to the forensic science
profession. Participants will learn and discuss how ethics can affect all
forensic service providers. To understand forensic-specific ethics, it is
important to look at the interactions between the cultures of science, law,
research, and law enforcement. This presentation will provide attendee’s
understanding of: (1) how law enforcement approaches ethics; (2)
ethical concerns of the expert witness; (3) why science is naturally an
ethical field; (4) conflicts of interest and other potential problems; and
(5) where people get into ethical turmoil

This workshop will be broken into lecture and interactive group
activities. Attendees are given the opportunity to interact and discuss
ethical situations that have taken place within the forensic science
community. Attendees will be presented with scenarios and the ethical
considerations involved with each. The attendees will provide insight
from their work environments and represent the “real-world” of ethics in
forensic science. Participants should be open to discuss and debate,

Ethics, Professionalism, Standards

W2  New Insight into Asphyxia by Hanging:

From Basic Hanging Deaths and Autoerotic
Asphyxial Fatalities to Advanced
Pathophysiology of Human Hanging

Anny Sauvageau, MD*, Lab de Sciences Judiciaires, et de Medecine
Legale, 1701 Parthenais Street, 12th Floor, Montreal, QE H2K 3S7,
CANADA; Vernon J. Geberth, MS, MPS* PHI Investigative
Consultants, Inc., PO Box 197, Garnerville, NY 10923; and Romano La
Harpe, MD*, Institut de Medecine Legale, 9 Av de Champel (CMU),
Geneva, 1206, SWITZERLAND

After attending this workshop, attendees will become familiar with
basic hanging deaths and autoerotic fatalities by asphyxia, specifically
those that involved hanging, starting from basic crime scene
investigation, reconstruction of the event, and autopsy findings.
Attendees will also be given the opportunity to gain valuable new
knowledge on the pathophysiology of human hanging and understand
the impact of this knowledge on crime scene investigation, autopsy
findings and court testimony.

This workshop will impact the forensic science community by
providing a review of current knowledge and presenting recent
developments on the understanding of asphyxia by hanging.

Review of current knowledge in asphyxia by hanging:
Asphyxia by hanging is a form of asphyxia secondary to compression or
constriction of neck structures by a ligature tightened by the weight of
the body. Body suspension can be complete or incomplete. Death is
caused by compression of the blood vessels of the neck and/or
obstruction of the airway. The amount of pressure to necessary to
compress the jugular veins is 4.4 1bs.; the carotid arteries, 11 lbs.; the
trachea, 33 lbs.; and the vertebral arteries 66 lbs. Virtually all hangings
are suicidal, though accidents are sometimes encountered, particularly in
children, mentally or physically disabled patients, or in autoerotic
context. True homicidal hangings and simulated homicidal hangings
have also been reported. Basic knowledge on scene investigation
including a presentation of interesting case histories and autopsy
findings will be further discussed, to include current concepts on
autoerotic asphyxia.

New developments in asphyxia by hanging: The Working Group
on Human Asphyxia was formed in 2006, at the 58" Meeting of the
AAFS in Seattle. This group’s main objective is to regroup filmed
hangings in order to give new insights into the pathophysiology of
human hanging. So far, a total of eight filmed hangings from three
different countries (Canada, Switzerland, and United-States) were
analyzed: two filmed suicides and six autoerotic deaths. Hangings were
of different types: free hanging, hangings with feet on the ground,
hanging kneeling, and hanging almost lying face-down. The hanging
ligatures also varied widely, from cloth band to ropes with or without
padding, and electric cords. All victims were adult males.

In this advanced part of the workshop, seven of the eight filmed
hangings will be presented and discussed. Respiratory and movement
responses to asphyxia by hanging will be described in details. With the
time O representing the onset of hanging, rapid loss of consciousness was
observed (at 8 — 18 seconds), closely followed by appearance of
convulsions (at 10 — 19 seconds) in all cases. A complex pattern of
decerebration and decortication rigidity was then observed in all cases.
Last isolated muscle movement occurred between 1 minute-2 seconds
and 7 minutes-31 seconds. As for respiratory responses, onset of very
deep respiratory attempts was observed between 13 and 24 seconds and
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last attempt between 1 minute-02 seconds and 2 minute-05 seconds.
Results will be compared to previous animal studies.

Finally, limb bruises found in hanging victims will be described in
correlation with observed body movement in filmed hangings. Suicidal
hanging of 207 cases were retrospectively reviewed and compared to 45
homicidal non-hanging strangulation victims. Limb bruises on hanging
victims were generally located on the posterior upper limb or the anterior
lower limbs, whereas strangulation victims did not display this
preferential bruises concentration. Bruises distribution will be discussed

in relation to decortication and decerebration rigidities.
Asphyxia, Hanging, Autoerotic Fatalities

W3  They’re Alive! Breathing New Life Into

the Investigation and Prosecution of Cold
Case Homicides

Richard H. Walton, EdD*, PO Box 1016, Price, UT 84501; Mary Ellen
O’Toole, PhD*, Federal Bureau of Investigation, Critical Incident
Response Group, FBI Academy, Quantico, VA 22135; Richard D. Walter,
MA* RR 3, Box 364, Montrose, PA 18801; Gerald N. Nance, BA*,
National Center for Missing and Exploited Children, 699 Prince Street,
Alexandria, VA 22314; Scott M. Snow*, Denver Police Department,
Victim Assistance Unit, 1331 Cherokee Street, Denver, CO 80204; Tim
Marcia*, and Rick Jackson, MPA*, Los Angeles Police Department, 150
North Los Angeles Street, Room 503, Los Angeles, CA 90012; and John
Lewin, JD*, Los Angeles County District Attorney’s Office, 210 West
Temple Street, 17-904, L os Angeles, CA90012

Time has traditionally been an enemy in homicide investigation. In
cold case homicide investigation; however, it may become an ally. Upon
completion of this workshop, the participant should be able to recognize
the strengths and weaknesses present in cold cases, gain awareness of
investigative methods utilized in these cases, and further understand the
application of advances in technology and changes in relationships as
means and methods to exploit the passage of time in solving cold case
homicides and identification of victim-witness issues.

Criminal homicide is the ultimate personal crime and for almost
five decades the nation has been experiencing an almost continuous
decline in the solution of murders. While the FBI and others annually
compile and publish murder related statistics for respective years, the
exact number of unsolved homicides is unknown as the data is retained
within the individual law enforcement agencies responsible for their
solution. In recent years, many law enforcement agencies have been
reinvestigating long unsolved cases to hold those to account who
thought they got away with murder. This presentation will impact the
forensic science community by enhancing awareness and understanding
of the problem, encourage reopening of unsolved cold cases, and offer
potential solution methodologies to those who may become involved in
the forensic, investigative, or legal and victim-witness environment of
cold case homicides.

In the past two decades, the criminal investigative environment has
experienced a paradigm shift due to significant advances in the means
and methods of crime detection and suspect identification. After
attending this presentation, attendees will learn how teamwork between
law enforcement, the forensic laboratory, and prosecutors has resolved
previously investigated but unsolved “cold case” homicides. Cold case
investigations present special challenges not present in the investigation
of current “hot” homicides, and investigative methodologies may
involve a multitude of forensic disciplines not normally encountered. As
a result of these cumulative efforts, perpetrators who thought they got
away with murder are now held accountable for their crime and what
might be considered as “justice” for the victims and their families may
finally be attained.

Through examination of the history of cold cases and the homicide
environment, participants will learn how and why many homicide cases
went unsolved over the years. Time, once considered an enemy in
homicide investigation, may now become a friend as changes in
technology and focus on changes in relationships have allowed modern
investigators the opportunity to exploit the passage of time and make it
investigation-friendly. This presentation will illuminate this
transformation within the investigative landscape.

Participants will learn how cases are reopened, and how those with
the most potential for solution are selected for re-investigation. This
presentation will explore critical issues such as file and evidence
recovery, legal considerations, and the value and use of behavioral
analysis in the investigation process. Additionally, this presentation will
examine crime assessment as a method to capture evidence, and address
and illustrate a protocol for evaluating the presence and absence of crime
scene evidence and measuring it against known standards of crime
typologies.

In 1983, a young mother was kidnapped and murdered in Los
Angeles. Despite the best efforts of detectives and the laboratory, this
case went unsolved for 20 years. Attendees will follow the case from its
origins and will learn firsthand from the experienced detectives and
prosecutor how this case was finally solved and prosecuted two decades
later. This case study will vividly illustrate the successful integration of
investigative, forensic, and prosecutorial methodologies and strategies.

Attendees of this workshop can expect to gain a better
understanding of the cold case investigative and prosecution
environment, and the fundamental issues and obstacles that confront
those charged with solving homicides that, if they had been easy, would
have been solved years before
Cold Case, Homicide, Behavioral Analysis

W4  Microscopical Thinking and Trace Evidence

Gary J. Laughlin, PhD, McCrone Research Institute, 2820 South
Michigan Avenue, Chicago, IL 60616; Peter R. De Forest, DCrim*,
John Jay College/CUNY, 445 West 59th Street, New York, NY 10019;
Peter J. Diaczuk, BS*, 445 West 59th Street, New York, NY 10019;
Wayne Moorehead, MS*, 320 North Flower Street, Santa Ana, CA
92703; and Kelly M. Brinsko, MS, McCrone Research Institute, 2820

South Michigan Avenue, Chicago, 1L 60616

After attending this presentation, attendees will understand that
trace evidence approaches and microscopical thinking have a wide
applicability in criminalistics.

This presentation will impact the forensic science community by
illustrating how microscopical thinking can have a positive impact on
trace evidence analysis.

This workshop is designed to provide the participants with a broad
perspective concerning the role of microscopy and that of a generalized
microscopical, or trace evidence, approach to the problems of physical
evidence assessment and interpretation in complex cases. It is expected
that those participating in the workshop will possess a basic theoretical
understanding of polarized light microscopy, as well as a modicum of
practical experience with the use of the polarized light microscope.
While fired bullets and other ammunition will be used to illustrate the
concepts presented, the scope of this workshop applies to all types of
forensic evidence. The point will be made that trace evidence
approaches have an extraordinarily wide applicability in criminalistics.
Furthermore, the applications of this approach to casework transcend the
dimensional constraints of the microscopic domain, since this process is
not limited only to material transfers
Trace Evidence, Criminalistics, Microscopy

* Presenting Author
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W5  Pediatric Forensic Medicine

Karen F. Ross, MD*, Jefferson Parish Forensic Center, 2018 8th Street,
Harvey, LA 70058; Kim A. Collins, MD*, 1333 Martins Point Road,
Wadmalaw Island, SC 29487; Andrew M. Baker, MD*, Hennepin County
Medical Examiner’s Office, 530 Chicago Avenue, Minneapolis, MN
55415; and Robert A. Middleberg, PhD*, NMS Labs, 3701 Welsh Road,
Willow Grove, PA 19090

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 in utero, related to birth injury, due to asphyxia
(whether accidental or homicidal with recognition of unsafe sleep
environments), and those due to natural diseases including those 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. The participant will have a better understanding
of more subtle forms of fatal abuse including neglect. 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
be able to recognize the importance of adequate death investigation in
cases of more subtle forms of abuse as well as in potentially heritable
natural disease in the hope of preventing future deaths. The participant
will also be aware of possible screening programs for some inherited
disorders at birth and prior to participation in athletics in an effort to
prevent other deaths.

This presentation 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 and natural diseases which may
provide information about the circumstances surrounding the death and
possible contributory mechanisms. In addition, recognition of risk
factors in some cases may aid in the prevention of future deaths. These
include factors which may result in birth trauma or fetal death,
recognition of unsafe environments which place a child in danger of
accidental death including unsafe sleep environments, recognition of
subtle forms of fatal abuse, and knowledge of 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 until adulthood. This
workshop will address a variety of these deaths beginning with fetal
deaths and birth trauma, followed by a discussion of 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. Discussion of deaths due to neglect
and more subtle forms of abuse will be followed by a review of natural
diseases which may result in death. Some natural causes of death may

be difficult or impossible to diagnose by autopsy alone such as various
metabolic disorders and inherited arrhythmias; however, since many are
inherited recognition is vitally important. Postmortem testing for some
of these disorders is now available although 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 pre-participation 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, Asphyxia, Toxicology

W6  So You Think You Know Digital Imaging?

SWGIT Advice To All AAFS Disciplines

Richard Vorder Bruegge, PhD*, Federal Bureau of Investigation, OTD-
FAVIAU, Building 27958A, Pod E, Quantico, VA 22135; William R.
Oliver, MD*, Georgia Bureau of Investigation, Northwest Regional
Crime Lab, 533 Underwood Drive, Trion, GA 30753; Thomas Musheno,
MSc*, FBI Laboratory/POISU, 2501 Investigation Parkway, Quantico,
VA 22135; John Onstwedder, Ill, BS*, lllinois State Police, FSC at
Chicago, 1941 West Roosevelt Road, Chicago, IL 60608; Patricia
Manzolillo, MSFS*, Forensic Laboratory Services, U.S. Postal Service,
22433 Randolph Drive, Dulles, VA 20104-1000; Mark J. Shuman, MD*,
Miami Dade County, Medical Examiner Department, Number One on
Bob Hope Road, Miami, FL 33136; Herbert L. Blitzer, MBA*, Institute
for Forensic Imaging, 338 South Arlington Avenue, Suite 111,
Indianapolis, IN 46220; Carl Kriigel, BSc*, U.S. Army Criminal
Investigation Laboratory, 4930 North 31st Street, Forest Park, Georgia
30297; and Craig Thrane, BS*, Target Corporation, Forensic Video,
Audio and Image Analysis, Target Forensic Services, 7000 Target
Parkway, Brooklyn Park, MN 55445

After attending this workshop, attendees will learn best practices
for taking, processing and archiving digital images in the forensic
sciences. At the end of this workshop, attendees will be better prepared
to ensure that his or her photographic evidence is suitable for further
analysis and admissibility in court.

Digital imaging and image processing are fundamental to forensic
science today. Despite this, many forensic scientists lack a basic
understanding of best practices for photography and image processing.
Failure to follow best practices could lead to incomplete or incorrect
analytical results, as well as the exclusion of evidence. This workshop
will impact the forensic science community by improving the quality of
photographic evidence in the forensic sciences.

The object of this workshop is to provide forensic scientists with
practical guidance on how to take, process, analyze, and preserve digital
images so that they will be admitted in court. Practical guidance will be
provided on such issues as “What sort of camera or scanner should I
use?”, “Should I shoot images in RAW or JPEG?”, “How should I
process my images?”, and “Should I preserve my images on compact
disc, on paper, or on a hard drive?” Attendees will learn about the steps
needed in documenting the photographic process. Forensic scientists
and lawyers will learn about the myths and reality regarding digital
imaging and will also learn when an image expert or subject matter
experts should be called.

An overview of basic photographic processes and procedures
necessary to obtain photographs that are accurate and of high quality,
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regardless of the subject will be provided. This introductory session will
address questions regarding the selection of equipment, including
cameras, lenses, and lighting. Operational issues will also be addressed
including if and when the photographer should record images using
“RAW” formats and JPEG compression. Best practices regarding how
to save and store original digital image files, including the media on
which to save them, will be discussed.

Issues of spatial resolution and color accuracy will be addressed, to
include methodology for determining the “practical” resolution of his
digital camera. Resolution and color accuracy involve more than just the
selection of a camera or scanner, so the lessons learned from this session
should enable any forensic scientist to determine the practical resolution
of his or her entire imaging system.

A series of lectures aimed at imaging and image processing for
specific forensic disciplines, including latent print/laboratory
photography, questioned documents, forensic pathology, forensic
odontology, and forensic anthropology. General procedures will be
addressed, as well as special challenges, in each of these disciplines.
The presentation on forensic odontology will include a discussion of a
new technique for comparing a bite mark to a dental model using 3-D
imaging techniques; the forensic anthropology presentation will focus
on biometrics of the face and ears, and will include the proper technique
for photographing faces so that the resulting images will be suitable for
use with facial recognition applications.

Image processing, image integrity and archiving will be addresses,
a detailed rebuttal of common myths regarding digital imaging and
digital image processing will be presented, as well as a description of
relevant case law. Attendees will learn about some of the most common
image processing procedures used to improve the quality of their image
evidence, as well as how to best document the use of those procedures.
Steps to preserve images and demonstrate the integrity of these files will
likewise be discussed. Students will be provided with background
information necessary to ensure that his or her image evidence will be
accepted in court
Digital Imaging, Image Processing, SWGIT

W7  Security Documents Before and After the

Crime: REAL ID, Physical and Electronic
Security Features, Developments in
Commercial Printing Technology, and an
Introduction to Counterfeit Link Analysis

Joel A. Zlotnick, MSFS*, Forensic Document Laboratory, DHS-ICE,
8000 Westpark Drive, Suite 200, McLean, VA 22102; Gerald M.
LaPorte, MSFS*, U.S. Secret Service, Forensic Services Division, 950 H
Street, NW, Washington, DC 20223; Troy J. Eberhardt, BS*, U.S.
Immigration & Customs Enforcement, 14931 Greymont Drive,
Centreville, VA 20120-1519; Amanda K. Beuchel, MFS*, 3600 South
Glebe Road, #511, Arlington, VA 22202; Gregory R. Dalzell, MA,
DHS/ICE, Forensic Document Laboratory, 8000 Westpark Drive, Suite
200, McLean, VA 22102; Chester W. Ubowski, BA, Colorado Bureau of
Investigation, 690 Kipling Street, Lakewood, CO 80215; and Carolyn
Bayer-Broring, MFS, DHS ICE-FDL, 8000 Westpark Drive, Suite 200,
Mcl ean, VA 22102-3105

After attending this presentation, attendees will receive: (1) an
update on the REAL ID Act of 2005 and the impact on the future of
forensic document examinations, (2) technical information regarding the
latest security features being incorporated into documents, including
electronic media such as RFID technology, digital watermarking, and
biometrics, (3) developments in printing technology and the complexity
of contemporary printing process identification, and (4) counterfeit link

analysis methods, and the association of counterfeit documents to one
another and to criminal organizations.

This presentation will impact the forensic science community by
exposing attendees to modern security features and methods used to
forensically link multiple documents that can be used to conduct
examinations and render conclusions.

Counterfeit documents pose some of the greatest threats to modern
society in terms of physical security, the integrity of our financial
system, and to our personal identities. With the escalating value of
personal and financial data to a counterfeiter, along with the rapid
evolution of technology and the increased amount of information
available via the internet, corrupt individuals are becoming increasingly
motivated to perpetrate these crimes for the purpose of financial gain.
Even more of an impact on national security, the attacks on September
11, 2001 have resulted in an effort to increase the integrity of
government issued travel documents such as passports and drivers
licenses. As a result, the Real ID Act was mandated by the federal
government in 2005 requiring authentication and issuance standards for
state identity cards if they are to be officially accepted at federal
government sites such as airports and certain office buildings. Although
the submission of counterfeit documents for forensic analyses usually
takes place after the documents have been used and the crime has been
committed, this function serves a particularly important role in
combating fraud. Forensic examinations can provide investigative clues
regarding the perpetrator(s), how the documents were constructed, if
they are associated with other counterfeits, and if they were produced
using materials seized from a suspect(s). As well, the forensic document
examiner is sometimes called upon to provide expert testimony in a
court of law in order to convey the findings of an examination. Indeed,
this is a critical stage in the legal process and therefore, it is incumbent
upon the document examiner to have a solid foundation in the
examination of counterfeit materials so that he or she can provide
Counterfeit Documents, Security Features, Link Analysis

W8  Solid Phase Extraction in Forensic Science-

Principles and Applications

Jeffery Hackett, MSc*, Northern Tier Research, 1300 Old Plank Road,
Mayfield, PA 18433; Michael J. Telepchak, MBA*, United Chemical
Technologies, Inc., 2731 Bartram Road, Bristol, PA 19007; Michael
Coyer, Ph D*, Northern Tier Research, 1300 Old Plank Road, Mayfied,
PA 18433; Albert A. Elian, MS, 59 Horse Pond Road, Sudbury, MA
01776; Robert M. Sears, MS*, South Carolina Law Enforcement
Division, PO Box 21398, Columbia, SC 29221-1398; and Gregory

Janis, MS*, Medtox Labs, 402 West County Road, Saint Paul, MN

The goals of this workshop are to teach the basic science and
chemistry of SPE, give insight into how to develop SPE methods for
compounds of interest, and review some of the newer methods for
extraction of specific compounds.

This presentation will impact the forensic science community by
providing a great review for the experienced toxicologists and a highly
informative session for the beginner.

This workshop will give a comprehensive view of SPE in forensic
toxicology providing a discussion of the history, development, and
evolution of conventional and new techniques involving SPE. The
theory and use of theory to develop methods will also be discussed. In
addition, an in depth discussion of silica gel and the chemistries
associated with bonded phases will be presented including problems that
arise if the chemistry is not done correctly. A description of all available
sorbent types and their chemistries will be presented.
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Presentation of mechanisms and how to use them to improve
selectivity and recovery will be included. Adsorption, reverse phase and
ion exchange will be discussed in detail. A review of equilibrium drugs
in solution will be conducted along with a discussion of pKa and log P
and how this information is useful in doing method development for
drug extractions will be related.

Attendees will be taught step by step method development for a
variety of drug classes. Each step in the method development sequence
will be discussed and the details of what to do to make your methods
successful will be reiterated. Furthermore, several philosophical
approaches to method development will be discussed in addition to the
pros and cons of each. Troubleshooting methods will be presented and
attendees will be taught where to look for problems in the method
development sequence and how to systematically eliminate problem
sources.

An extensive series of applications will be reviewed and each step
in the method will be reviewed. The classes of drugs discussed will be
barbiturates, opiates, THC’s amphetamines, PCP, cocaine, LSD,
quaternary amines, methyl malonic acid, gabapentin, ETG,
benzodiezapiens, and many others. The applications will be presented
in a way which will help the toxicologist understand the importance of
adjusting the extraction conditions to make optimum use of the correct
mechanisms to optimize the extraction. Along with the normal
extraction techniques, methods such as benzodiazipines will be
evaluated using more than one mechanism showing the results of the
different approaches and what can be achieved or missed by choosing a
different mechanism.

A discussion of challenging matrices will be included. All of the
common matrices such as urine, serum, plasma, and blood will be
discussed along with a list of not so common matrices such as hair,
sweat, sebum, orcular fluid, maggots, and others. A new cutting end
technology describing the use of oral swabs in postmortem forensic
toxicology will be presented.

The use of robotics in SPE will be introduced. A method will be
discussed and demonstrated with actual data.

A section of LCMS in forensic toxicology will be included in this
presentation to introduce the forensic scientist to this new and powerful
technique which is becoming a popular technique very quickly.

A review of derivatization reagents will be the final part of this
presentation. It will include silylation, acylation, methylation, and other
frequently used techniques. Each class of compounds, along with their
advantages and disadvantages, will be discussed and listed.

Resources and references will be included in this presentation
which will provide the scientist a variety of places to go to seek
additional information
SPE, Forensic Toxicology, Method Development

W10 Digital Forensics in Large Scale Cases

Alan E. Brill, MBA*, Kroll Ontrack, One Harmon Meadow Boulevard,
Suite 225, Secaucus, NJ 07094; Mark Pollitt, MS*, University of Central
Florida, PO Box 162367, Orlando, FL 32816-2367; Christopher W.
Day, BS*, Terremark, Inc., 2 South Biscayne Boulevard, Suite 2900,
Miami, FL 33131; William A. Wallace, BS*, Department of Defense
Cyber Crime Center, 911 Elkridge Landing Road, Linthicum, MD
21090; and Eoghan Casey, MA*, Johns Hopkins University Information
Security Institute, 3400 North Charles Street, 4th Floor, Wyman Park

Building, Baltimore, MD 21218 ===

After attending this presentation, participants will gain insight into
ways in which digital and multimedia forensics can be applied in large-
scale case situations.

This presentation will impact the forensic science community by
demonstrating how digital forensic techniques can be used in cases

involving large numbers of devices to be examined or large numbers of
individuals impacted, particularly where time and resource pressures are
significant.

The field of digital forensics has evolved from cases that often
involved the examination of one or two devices, to much larger scale
cases involving tens, hundreds, or even thousands of devices, all of
which must be properly accounted for, imaged, examined, and analyzed.
Other cases may involve a limited number of devices, but may impact
hundreds of thousands of individuals.

Attendees will learn how these problems have been addressed by
practitioners and see how a combination of adapting standard practices
along with innovative extensions to those practices have made the
handling of large cases, if not easy, at least possible. This workshop will
consist of the following elements:

Introduction to Large Scale Case Handling: An overview of the
topic with some historic background on the evolution of the size and
scope of digital and multimedia cases will be presented.

Application of Digital Forensics to Large-Scale Identity Theft
Incidents: With identity theft becoming the number one white collar
crime in America, understanding how — and whether — identity theft
occurred will be reported. A series of case studies demonstrating the
range of outcomes to be expected in such matters will be presented.

Investigating Microsoft® SQL Servers in the Event of Unauthorized
Data Access or Compromise: A more detailed look at how features of
SQL can be leveraged to extract valuable information that is often
unavailable anywhere else and can aid investigators attempting to
understand a database compromise incident will be presented.

Justice Delayed is Justice Denied: Proposals for Expediting
Forensic Examinations of Digital Evidence: Increasing case sizes and
case volumes have resulted in unacceptable backlogs in processing of
digital forensic evidence. A tiered strategy for performing such work
and discussions of updating policies and protocols in digital forensic
laboratories to deal with this growing challenge will be presented.

Confronting the Reality of Large Data Set Analysis in the
Department of Defense: How DoD’s ASCLD-LAB accredited facilities
have handled the rapid growth in workload will be reported. Combining
case studies and discussion, this session will provide some practical
advice of use to all digital evidence practitioners

Digital Forensics, Case Management, Forensic Laboratory
Management
W11 Integrated Microfluidics for

Forensic Applications

Joan M. Bienvenue, PhD*, 8604 General Sykes Circle, Fredericksburg,
VA 22407; Robert C. Giles, PhD*, Orchid Cellmark, Incorporated,
13988 Diplomat Drive, Suite 100, Farmers Branch, TX 75234; James P.
Landers, PhD*, University of Virginia, Department of Chemistry,
McCormick Road, Charlottesville, VA 22904; and Suzanne C. Bell,
PhD*, West Virginia University, 1600 University Avenue, Oglebay Hall

Room 208, Morgantown, WV 26506-6121

The objective of this workshop is to educate a broad audience on
the principles of microfluidic systems and their incorporation and
application in the forensic sciences.

This presentation will impact the forensic community by providing
a forum for in depth discussion of microfluidics, an opportunity to
educate a larger audience with a focused, intensive presentation, and an
occasion to discuss the practicalities and possibilities of this emerging
technology.

The development of microscale analyses and the micro-total
analysis system (LTAS) concept for a lab-on-a-chip for a variety of
applications that will impact forensic science is now rapidly becoming a
reality. Microfluidic technology stands to revolutionize the way not only
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forensic genetic analysis is accomplished, but also drug analysis,
toxicology, explosive detection, poisons, and other small molecules.
Incorporating sample pre-treatment steps such as purification, and PCR
amplification, with microchip electrophoresis in multi-purpose, multi-
functional devices capable of total, rapid, and automated analysis for a
wide variety of forensic applications is currently the focus of much
research effort. A fully-integrated, microchip capable of performing the
steps normally carried out at the bench would not only reduce the time
required to perform these tasks, but would also eliminate user
intervention and potential sources of contamination, preserving more of
the sample for future analysis. Optimization of these devices for
forensic analyses, however, presents a distinctive set of challenges.

Due to the multi-step nature of many forensic analysis processes,
careful consideration must be given to solution compatibility, sample
size, and fluidic interfacing in order to seamlessly integrate these
technologies, both for DNA analysis, as well as the other applications
highlighted above. As commercialization of microfluidic systems nears
fruition, the forensic community is provided with the unique opportunity
to shape the final design of what promises to be a revolutionary change
to the way these analyses are carried out.

This workshop will provide the attendee with a comprehensive
overview of the current state of development of microfluidics for
forensic analyses, a foundation for understanding the principles of
microfluidics and how current processing methodologies are being
translated to the microscale. While the workshop will focus on genetic
applications of microfluidics, research efforts in other forensic
disciplines will also be presented, to provide the attendee with a broad
understanding of the principles and diversity of microfluidic systems.

Further, the role of microfluidic systems and practical
considerations for their application in forensics labs and in portable
genetic analysis systems will be discussed. The attendee will also gain
an appreciation of this new technology, its limitations, and the unlimited
potential of its application and use in the forensic laboratory. Concerns
and criticisms of this new technology will be addressed from the view of
the forensic analyst and an open forum discussion will be included.
Finally, a view of the future of advanced microscale analytical systems
for these applications and their impact on the community will be
highlighted
Microchips, DNA, drug analysis

W12 Quality Assurance in Human Identification

Vincent J. Sava, MA*, John E. Byrd, PhD*, and Thomas D. Holland,
PhD, JPAC, Central Identification Lab, 310 Worchester Avenue,

Building 45, Hickam AFB, HI 96853 ==

After attending this presentation, attendees should be able to
understand the basic quality assurance principles and measures
applicable to human identification. Participants will learn the unique
challenges faced by professionals involved in human identification when
striving to have their facilities, procedures, and casework meet the
standards demanded by the criminal justice and medical-legal systems.
Attendees should be able to utilize the material presented to formulate a
quality assurance program for their organization.

This presentation will impact the forensic community by
demonstrating how quality assurance in forensic laboratories and
forensic programs has lead to objective and measurable standards of
performance that ultimately strengthen and elevate the forensic
profession as a whole.

Quality assurance programs in forensic laboratories and activities
have been a growing trend over the past decade. Since 1999 the Joint
POW/MIA Accounting Command, Central Identification Laboratory
(JPAC-CIL) has implemented a stringent quality assurance program to

ensure the scientific integrity of its casework. The CIL’s quality
assurance program ultimately led to the Laboratory’s accreditation by
the American Society of Crime Laboratory Directors Laboratory
Accreditation Board (ASCLD-LAB) in 2003—the first forensic skeletal
identification laboratory to be so credentialed. In 2008 the CIL was re-
accredited under the ASCLD-LAB International Program using ISO
17025 Criteria

The goal of this workshop is to introduce the attendee to the CIL’s
Quality Assurance Program and to convey the lessons learned resulting
from its implementation and growth. A video overview of the JPAC CIL
is presented followed by an overview of its quality assurance program.
In the latter, the concept of the scientific integrity of the laboratory is
discussed followed by a summary of the “Surety” model of quality
assurance.

The participants will become familiar with each measure that
comprises the surety model of quality assurance. The importance of
integrating and synchronizing all of the surety measures discussed
during the workshop will be continually stressed. Infrastructure and
support considerations necessary for a successful quality assurance
program are also presented. Surety measures addressed include, but are
not limited to: (1) desired qualities of a laboratory manual and other vital
documentation and their control, (2) adequacy and safety of laboratory
facilities, (3) policies and procedures conducive to a positive work
environment, (4) evidence management and security, and (5) training
and professional development.

Gathering and interpreting evidence where quality assurance in
field operations and trace evidence analysis is discussed. The surety
measures directly related to casework — the peer review process,
validation of technical procedures, case file management, analytical
notes, and documentation — are presented for consideration.

Quality assurance procedures and programs are ineffective in the
absence of monitoring, enforcement, and corrective action. These are
accomplished through a myriad of surety measures including
proficiency testing, review of court testimony, audits, annual reports,
and corrective action policies, which are presented.

Attendees will become acquainted with the problems that hindered,
and the processes that led to, the accreditation and re-accreditation of the
JPAC CIL. Surety assistance programs offered by the CIL will be
discussed in the event an attendee’s organization desires assistance with
their surety programs or accreditation efforts. Additionally, the
contributions, to date, of the Scientific Working Group in Forensic
Anthropology (SWGANTH) to the human identification profession will
be briefly discussed

Quality Assurance, Human Identification, Forensic Anthropology

W13 Recent Advances in Liquid
Chromatography and Mass Spectrometry
for Applications in a Variety of Disciplines
in the Forensic Sciences.

Donald S. Mason, MSc, Waters Corporation, 100 Cummings Center,
Suite 407N, Beverly, MA 01915; Peter R. Stout, PhD, Center for
Forensic Sciences, RTI International, 3040 Cornwallis Road, Research
Triangle Park, NC 27709; Joshua A. Gunn, PhD*, AIT Laboratories,
2265 Executive Drive, Indianapolis, IN 46241; Ira S. Lurie, MS*,
Special Testing & Research Lab, 22624 Dulles Summit Court, Dulles,
VA 20166; Bruce R. McCord, PhD*, Department of Chemistry, Florida
International University, University Park, Miami, FL 33199; and
Michelle Wood, MSc*, Waters Corporation, Atlas Park, Simonsway,
Manchester, M22 5PP, UNITED KINGDOM

Upon completion of this workshop the attendee will: (1) be able to
identify the most commonly used liquid chromatography and mass
spectrometry techniques in the fields of forensic toxicology, seized drugs
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and explosives, (2) gain an understanding of the theory and principles
behind these techniques, (3) understand processes and variables that
affect the quality of analytical results, and (4) learn about several
specific forensic science applications of liquid chromatography coupled
with mass spectrometry.

The fields of forensic toxicology and criminology encompass the
analysis of therapeutic drugs, drugs of abuse, metals, and other toxicants
in both biological and non-biological specimens. The scope of these
disciplines are extremely broad and the reasons for testing include
impairment investigations, urine drug testing, medication compliance
monitoring, postmortem testing, and analysis of trace substances found
at crime scenes. This presentation will impact the forensic science
community by demonstrating newer types of instrumentation and the
applications, including explosives that are now possible as a result of
recent advances in the field.

The fields of forensic toxicology, criminology and explosives
encompass the analysis of therapeutic drugs, drugs of abuse, metals, and
other toxicants and incendiary materials in both biological and non-
biological specimens. The scope of these disciplines are extremely
broad and the reasons for testing include impairment investigations,
urine drug testing, medication compliance monitoring, postmortem
testing, analysis of trace substances found at crime scenes, and for
homeland security. This workshop will appeal to a diverse audience
with the common interest of learning about newer types of
instrumentation and the applications that are now possible as a result of
recent advances in the field. An introduction to commonly used liquid
chromatography and mass spectrometry techniques in the forensic
laboratory with a focus on recent technological advances useful in the
analysis of illicit substances from a variety of sample matrices, including
the analysis of seized drugs and explosives will be provided.

Forensic laboratories worldwide now recognize the impact liquid
chromatography (LC) and mass spectrometry (MS) can have on their
activities. The speed, selectivity and sensitivity of MS enables
laboratories to confidently screen, confirm and quantify trace levels of
drugs and toxins in a wide variety of biological, post-mortem and non-
biological specimens. Over the past ten years rapid advancements in
liquid chromatography, ionization techniques, and mass spectrometry
have led to increased adoption and integration of these analytical
techniques in forensic laboratories. The reduced requirements for, and
in some cases obviation of, sample preparation prior to qualitative and
quantitative analyses have hastened this trend while the increases in
selectivity and sensitivity relative to other techniques, e.g., TLC,
GC(/MS), and immunoassay, make this transition very attractive both
scientifically and financially. In addition, modern analytical

instrumentation including liquid chromatographs and mass
spectrometers are more robust, easier to operate and occupy less
laboratory space then their predecessors

Liquid Chromatography, Mass Spectrometry, Forensics

W14 Forensic Imaging: Current Developments
and Future Directions

Craig T. Mallak, JD, MD, Armed Forces Medical Examiner, 1413
Research Boulevard, Building 102, Rockville, MD 20850; B.G. Brogdon,
MD*, University of South Alabama Medical Center, Department of
Radiology, 2451 Fillingim Street, Mobile, AL 36617; Richard Dirnhofer,
MD*, Institute of Forensic Medicine, University of Bern, 3012 Bern,
SWITZERLAND; Michael Thali, MD*, University of Bern, Institute of
Forensic Medicine, Buehlstrasse 20, Bern, 3012, SWITZERLAND; John
M. Getz, BS*, Armed Forces Medical Examiners Office, OAFME, 1413
Research Boulevard, Building 102, Rockville, MD 20850; H. Theodore
Harcke, MD*, Department of Radiologic Pathology, Armed Forces
Institute of Pathology, 3205 Coachman Road, Wilmington, DE 19803;
Barry Daly, MD*, Radiology Department, University of Maryland
Medical Center, 22 South Greene Street, Baltimore, MD 21201; and
David R. Fowler, MD*, Office of the Chief Medical Examiner, 111 Penn
Street, Baltimore, MD 21201

The purpose of this workshop is to provide the participant with an
overview of developments in forensic imaging taking place in Europe
and the United States. After attending, the participant will be able to
explain concepts of radiology assisted autopsy, list issues to consider in
developing a program, and outline considerations required for
incorporating new forensic imaging methodology into accepted forensic
practice.

This presentation will impact the forensic science community by
disseminating information on the evolving imaging techniques of high
resolution CT and MR applied to autopsy practice.

The advent of high resolution multi-detector row CT scanners and
fast MRI scanners in the last decade has allowed the development of
imaging techniques that have greatly enhanced the diagnostic potential
of these two imaging modalities. While conventional radiographs have
played a valuable role in forensic diagnosis and practice for over a
century, recent investigations with both CT and MRI suggest that these
imaging tools are capable of much greater contributions. A major
innovation is the ability to display imaging findings in 2D and 3D planes
that closely replicate the findings at conventional autopsy and make the
interpretation of the studies more easily understood by non-radiologists.
CT and MRI may be used to supplement traditional autopsy techniques,
to provide a complete anatomic assessment prior to limited autopsy, or
in certain circumstances to replace it, such as in blunt accidental trauma,
or drowning deaths. These studies may also provide options in the
setting of religious and cultural objections to conventional autopsy.

While CT has the advantage of providing rapid whole body
imaging of great anatomic detail in a short time, the superior contrast
resolution of MR provides soft tissue characterization that is not
achievable by CT. MRI is less widely available and more time
consuming but may be applied to the postmortem evaluation of specific
body parts to aid in the diagnosis of specific causes of death that may be
characterized by subtle soft tissue changes. Both CT and MRI provide
a permanent pictorial record of anatomic findings that may be retained
and analyzed for medical and legal purposes postmortem and offer
advantages in quality assurance that may be difficult to replicate with
conventional autopsy.

The forensic science and medical examiner communities have
shown interest in the use of CT and MR autopsy imaging. However,
while CT and MR imaging are widely available in the clinical care of the
living, forensic facilities face problems of access to autopsy imaging due
to financial, technical, transportation, interpretation, and related
difficulties. This workshop will address the issues of scanner purchase,
maintenance and study interpretation costs, the potential for savings
when conventional autopsy may be avoided, the need for wider research
and validation of imaging autopsy techniques, requirements for training
and certification of study readers, the development of protocols and
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standards, and the acceptance of imaging findings by law enforcement
and judicial authorities.

Addressing these issues is important if CT and MR imaging
technologies are to become accepted by the forensic community at large
and to be disseminated widely into forensic practice. Provided in this
session will be an open discussion on the future integration of these
advanced imaging techniques into death investigation and the autopsy
PIrocess
Autopsy Imaging, Computed Tomography, Magnetic Resonance
Imaging

W15 Deciphering the Code: How to Interpret
Reports and Work with Forensic Scientists
to Evaluate the Significance of
Scientific Findings

Vincent J. Desiderio, MS, New Jersey State Police, Central Laboratory,
1200 Negron Road, Hamilton, NJ 08691; Ken Williams, MS, New Jersey
State Police, Forensic Science & Tech Center, 1200 Negron Drive,
Hamilton, NJ 08691; Anjali R. Swienton, MFS, JD*, SciLawForensics,
Ltd., 25 Walnutwood Court, Germantown, MD 20874,
Peter R. De Forest, DCrim*, John Jay College/CUNY, 445 West 59th
Street, New York, NY 10019; John D. De Haan, PhD*, Fire-Ex
Forensics, Inc, PMB 314, 3505 Sonoma Boulevard, #20, Vallejo, CA
94590; Thomas A. Brettell, PhD*, Cedar Crest College, Department of
Chemical & Physical Sciences, 100 College Drive, Allentown, PA
18104; and Christine Funk, JD*, 919 Vermillion Street, Suite 200,
Hastings, MN 55033

After attending this workshop attendees will be able to increase the
efficiency of the flow of information between triers of fact and forensic
scientists in courts of law. To this end, there are three objectives to this
workshop: (1) to provide attorneys with methods for establishing a good
rapport with expert witnesses prior to court so that information can be
presented at trial in the most efficient manner possible, (2) to discuss and
analyze report wording from numerous different sub-disciplines so that
the information contained therein can be properly utilized in court, and
(3) to discuss the relevance and significance of specific findings within
those disciplines.

This workshop will impact the forensic science community by
bridging a gap between triers of fact and forensic scientists. The net
effect of which will be an increase in the flow of information between
these two groups. By helping to make the flow of information between
these groups more efficient, the legal process as a whole may become
more efficient.

Although triers of fact and forensic scientists are tied together in the
intimately woven fabric of the legal system, there are seemingly
insurmountable obstacles that keep their worlds apart. The language of
law and the language of science are, to put it succinctly, two completely
different vernaculars. For the most part lawyers have minimal, if any
scientific training, while scientists rarely have any legal training further
complicating communicative efforts in court. This breakdown in
communication has some obvious implications within our legal system.
The duet between an attorney and a scientist performing in a court of law
can easily become somewhat discordant. If proper questions are not
asked and the wrong questions are answered, it becomes very easy to
move away from the presentation of relevant information and lose the
interest of juries. The purpose of this workshop is to bring these two
seemingly different groups together and provide a translational formula
so that a harmonious result may follow.

As members of the scientific community at large, forensic scientists
are bound by certain ethical standards. Ideally, the individuals practicing
in the field should be unbiased in their interpretations of the evidence

presented to them for analysis. They are not there to simply provide
information to one side over another. To this end, most practitioners are
more than willing to interact with and provide information to any
interested parties be they affiliated with the defense or prosecution.
Unfortunately, the system surrounding the scientists is adversarial in
nature and there are often various obstacles preventing the free flow of
information. Even when the information is readily available, the content
is not always well understood. Navigating the jargon of the forensic
sciences can be an arduous task. Often, relevant information can be
buried deep within the notes of an analyst with only a short summary of
relevant finding being listed on a report. The findings presented on such
reports may also be somewhat vague and un-interpretable to the lay
reader. Given such circumstances, how does one go about achieving
effective communication with an expert witness?

It is no secret that proper communication is the key to a productive
experience with an expert witness. In order to better communicate with
their witnesses, ideally, attorneys should be familiar with them as
individuals, have a good grasp on what they can and cannot say, and
know enough about the science to be able to ask intelligent, probative
questions. Such things, of course, are easier said than done. Therefore,
the goal of this workshop is to provide attendees with a framework for
establishing a good rapport with expert witnesses to better prepare them
for interactions in court. Topics to be discussed will include how to
establish good communication with an expert, the merits of pre-trial
conferences, how attorneys can navigate the system to gain access to
witnesses, how to assess the significance of scientific findings, and how
to decipher reports. Attendees should leave this workshop with the sense
that scientists and their results are easily approachable and the process
involved does not necessarily need to be adversarial.

The faculty will consist of an attorney, a trace evidence expert, a
fire investigation/fire debris analysis expert, a blood alcohol/toxicology
expert, and a forensic biologist. Each individual will draw from their
extensive experience to discuss the methods that they find are most
effective for: (1) preparing for court, (2) presenting in court, (3)
deciphering reports, and (4) assessing the significance of evidence in
their particular area of expertise. After the presentations, the audience
will have the opportunity to question the experts in a panel discussion
type format so that any questions they might have can be answered from
the various perspectives available
Scientific Reports, Expert Witnesses, Pre-Trial Preparation

W16 International Accreditation of

Forensic Laboratories

Ashraf Mozayani, PhD, PharmD*, Harris County, Medical Examiner
Office, 1885 Old Spanish Trail, Houston, TX 77054; Mark Mogle, BS*,
United States Department of Justice, 1331 F Street, Suite 500,
Washington, DC 20530; Luis A. Sanchez, MD*, Harris County Medical
Examiner’s Office, Houston, 1885 Old Spanish Trail, Houston, TX
77054; Anja Einseln, MS*, ASCLD/LAB, 139 J Technology Drive,
Garner, NC 27529; and Justice N.A. Tettey, PhD*, United Nations Office
on Drugs and Crime, Vienna International Centre, Vienna, A-1400,
AUSTRIA

The goal of this workshop is to provide realistic expectations of what is
required to achieve accreditation and demonstrate an achievable
roadmap. The workshop will be geared to managers of international
forensic laboratories with little or no exposure to the accreditation
process.

This presentation will impact the forensic science community by
assisting international forensic laboratories in creating a strategic plan to
achieve ISO accreditation. The implementation of quality systems in
countries currently without accreditation will improve the quality of
work products and provide greater international acceptance of results.
This is especially important in countries dealing with transnational
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crimes and other issues of international interest such as human rights
investigations.

With globalization, an increasing focus is being placed on the
investigation of transnational crimes. Multi-country investigations and
prosecutions require that the criminal justice systems in one country can
use and trust information generated in other countries. Often evidence
generated in forensic laboratories is at the center of multi-country
investigations involving drug trafficking, cyber-crime, identity theft,
corruption, terrorism, human trafficking and other transnational crimes.
One important way to facilitate greater use and trust of information
generated by forensic laboratories is through the adoption of common
standards.

This workshop will provide an overview of the accreditation of
multi-discipline forensic laboratory under ISO 17025. The workshop
will be geared to managers of international forensic laboratories with
little or no exposure to the accreditation process. The workshop will
cover definitions of common quality assurance terms, the accreditation
process, various accrediting bodies, the ILAC G-19 guidelines for
forensic laboratories, facilities, and strategic planning and implementing
timetables. The workshop will provide realistic expectations of what is
required to achieve accreditation and demonstrate an achievable
roadmap. The workshop will allow international forensic laboratories to

create a strategic plan to achieve ISO accreditation.

International, Accreditation, 1SO

W17 Etiology of Serial Murders: Analyzing
Behavioral and Psychological Perspectives

Robert J. Morton, MS*, CIRG/NCAVC, Federal Bureau of Investigation
Academy, Quantico, VA 22135; Mark Hilts, BA*, Federal Bureau of
Investigation Academy, Quantico, VA 22135; Louis B. Schlesinger,
PhD*, John Jay College of Criminal Justice, 899 Tenth Avenue, New
York, NY 10019; and Robert W. Drew, MA*, Federal Bureau of

Investigation CIRG/NCAVC, FBI Academy, Quantico, VA 22135

After attending this workshop, attendees will have an
understanding of the dynamics of serial murderers, their development,
motivations, methods of operation, and their psychological
characteristics. The goal of this workshop is to expose attendees to serial
murderers, their development, motivations, methods of operation, and
their psychological characteristics. ~The workshop will highlight
historical and current trends in psychology pertaining to serial
murderers, examine different motivations for serial murder, as well as
the origins of those motives, and explore issues related to victim
targeting and selection, as well as victim/offender interactions. Lecture
will be supplemented by interview video clips of serial murderers
discussing these issues and demonstrating identifiable traits.

This workshop will impact the forensic community by providing
insight and understanding into the complex dynamics of serial murder
and the etiology of serial murderers. This knowledge will assist the
forensic community with identifying the unique characteristics of
different types of serial murderers.

The FBI’s National Center for the Analysis of Violent Crime
(NCAVC) is routinely consulted by federal, state and local authorities in
a variety of cases of bizarre and repetitive violent crimes, especially
serial murder cases. The NCAVC is actively involved in research on
serial murder. Dr. Louis Schlesinger is a nationally respected expert on
serial murder and has written extensively about the dynamics of serial
murder. This workshop will combine unique viewpoints to provide the
attendees with an exclusive perspective regarding serial murderers and
insight into the dynamics of serial murder.

Serial murder has long been an issue that receives considerable
attention from academicians, medico-legal practitioners, and the media.
Serial murder has been written about extensively and has been the

subject of a great deal of research, much of which is focused upon the
traits and developmental factors related to serial murder.

In the field of psychology, various theories have included serial
murderers into an array of diagnostic categories, ranging from paranoid
and narcissistic personality disorders to psychopathy. There have also
been a number of serial murderers whose behavior has been attributed to
organic factors, such as traumatic brain defect or injury. Causality has
been discussed in terms of heredity, environment, and development.

The criminal justice community relies upon the information and
insight provided by those professionals who have performed specialized
research pertaining to serial murder to enhance their knowledge and
effectiveness when investigating such crimes. This knowledge can
enhance the efficiency and effectiveness in the investigation of an on-
going serial murder series, which in turn leads to an increased likelihood
of successful apprehension and prosecution of the offender. To these
ends, collaboration and communication between the various criminal
justice entities and the medico-legal community ultimately reduces the
public’s risk of further victimization
Serial Murder, Serial Murder Dynamics, Causality

W18 Standards in the Forensic Sciences: Their
History, Development, and Impact on
Laboratory Practice

John J. Lentini, BA*, Scientific Fire Analysis, LLC, 32836 Bimini Lane,
Big Pine Key, FL 33043; Peter V. Tytell, BA*, Forensic Research, 116
Fulton Street, Suite 2W, New York, NY 10038-2712; Norah Rudin, PhD¥*,
Forensic DNA Consulting, 650 Castro Street, Suite 120-404, Mountain
View, CA 94041; John R. Mario, MA, MS*, Suffolk County Crime Lab,
Office of the Chief Medical Examiner, Hauppauge, NY 11788; Max M.
Houck, MA*, Forensic Science Initiative, 1600 University Avenue, 208
Oglebay Hall, West Virginia University, Morgantown, WV 26506-6217;
Susan M. Ballou, MS*, NIST, 100 Bureau Drive, MS 8102, Office of Law
Enforcement Standards, Gaithersburg, MD 20899-8102; Dean M.
Gialamas, MS*, Orange County Sheriff-Coroner Department, Forensic
Science Services, 320 North Flower Street, Santa Ana, CA 92703; Tim
Brooke, MBA*, ASTM International, 100 Barr Harbor Drive, West
Conshohocken, PA 19428; John Neuner, BA*, ASCLD-LAB, 139 J
Technology Drive, Garner, NC 27529; and Robert B. Stacey, MA¥*,
American Society of Crime Laboratory Directors, Laboratory

Accreditation Board, 139 J. Technology Drive, Garner, NC 27529

After attending this presentation, attendees will have a better
understanding of the standards that affect their everyday practice, and
become aware of the interrelationships among the various standards
development organizations.

This presentation will impact the forensic science community by
raising awareness of the myriad groups tht promulgate standards for the
benefit of the forensic science profession. Further, attendees will be
encouraged to participate in the process.

The forensic science profession is the intended beneficiary of
standards promulgated by no less than 10 national organizations. The
purpose of this workshop is to bring together representatives of those
organizations, with the goal of providing attendees with an integrated
perspective about the standards each group promulgates, how they are
promulgated, and how the standards directly impact laboratory practices.

Our profession has not always embraced standards, or even the
concept of standardization. In days gone by, many forensic scientists
held to the position that because each case was different, and because
forensic science evidence samples tended to be small and non-
homogeneous, it was not possible to develop “one-size-fits-all”
protocols for handling evidence. Certain disciplines were able to
overcome this resistance, and promulgate a few standard protocols.

36

* Presenting Author



However, prior to 1993 most laboratories had their own individual
standards, which they, of course, believed to be valid, but no one had any
way to know that for sure. Many testing methodologies were simply
passed down by word-of-mouth. Then came Daubert.

The Daubert decision itself is a standard as evidenced by the
opening paragraph in Justice Blackmun’s opinion. “In this case we are
called upon to determine the standard for admitting expert scientific
testimony in a federal trial.”

The opinion provided guidance to trial courts in federal cases, and
the standard has been adopted by many states in the intervening 15
years. Among the issues that a judge may consider when ruling on the
reliability of expert testimony is the existence of standards. In Justice
Blackmun’s words, “... in the case of a particular scientific technique,
the court ordinarily should consider the known or potential rate of error,
(citation omitted), and the existence and maintenance of standards
controlling the technique’s operation.”

Standards instantly became a major focus of the forensic science
profession, and because of a certain high profile trial in Los Angeles in
1995, forensic science standards became visible on the public’s radar
screen as well.

The modern paradigm for quality in the forensic sciences is
represented by the forensic quality triangle, with the three legs
representing standardization, accreditation, and certification. These
three activities are all highly dependent on each other. Laboratories
wishing to become accredited need to meet certain standards.
Individuals wishing to become certified need to be knowledgeable about
the standards that apply to their profession, and organizations
promulgating standards need to be very cognizant of the use to which
their work product will be put.

Many new standards begin their life as the product of a task group
within a SWG or TWG. These groups can then subject their guidelines
to a broader and more rigorous peer review provided by ASTM
Committee E30 on Forensic Sciences, which is now one of the largest
professional organizations in the forensic science industry. Standards
promulgated by SWGDOC, SWGDRUG, TWGFEX, and SWGMAT
covering everything from sample preparation to quality assurance to
training have gone through this process.

Higher-level standards, dealing with ethics, laboratory
management, and quality assurance are promulgated by ASCLD, and
ASCLD-LAB. Standards for collecting and handling evidence in the
field have been promulgated by NI1J. Most professional organizations in
the forensic science profession promulgate individual standards of
conduct in the form of ethical codes.

By the end of the day, attendees will have become acquainted with
the history of standards development in the forensic science profession,
the methods of standards development used by the various organizations
that promulgate standards, and the interrelationships between these

organizations that define our profession today
Standards, Accreditation, Admissibility

W19 Forensic Image and Video Processing

Zeno J. Geradts, PhD*, Netherlands Forensic Institute, Ministry of
Justice, Laan van Ypenburg 6, Den Haag, 0 2497 GB, NETHERLANDS;
Nicole A. Spaun, PhD*, Federal Bureau of Investigation, Federal
Bureau of Investigation FAVIAU, Building 27958A, Pod E, Quantico, VA
22135; Ivo Alberink, PhD*, Netherlands Forensic Institute, Laan van
Ypenburg 6, Den Haag, 2497 GB, NETHERLANDS; Arnout C. Ruifrok,
PhD*, Netherlands Forensic Institute, Laan van Ypenburg 6, Den Haag,
0 2497 GB, NETHERLANDS; William R. Oliver, MD*, Georgia Bureau
of Investigation, Northwest Regional Crime Lab, 533 Underwood Drive,
Trion, GA 30753; Jurrien Bijhold, PhD*, Netherlands Forensic
Institute, Laan van Ypenburg 6, Den Haag, 2497GB, NETHERLANDS;
Bart Hoogeboom, MS*, Netherlands Forensic Institute, Laan van
Ypenburg 6, Den Haag, 2497 GB, NETHERLANDS; and Richard Vorder
Bruegge, PhD*, Federal Bureau of Investigation, OTD-FAVIAU,

Building 27958A, Pod E, Quantico, VA22135

After attending this workshop attendees will know the possibilities
and limitations of state of the art video image processing techniques as
well as 3D techniques.

This presentation will impact the forensic science community with
the possibilities of image and video processing in court cases, quality
assurance and new developments in this field.

During this workshop information will be provided on new
developments of forensic investigation of (digital) images and video
streams and the use of 3-dimensional computer modeling in forensic
investigations.

Traditional sources of images as evidence concern crime scene
photography, and more specifically, photographs of fingerprints, tool
marks, shoe prints, and other impressions. A short overview of image
processing techniques is given. Special attention is given to the
introduction of artifacts by image processing (e.g., FFT on fingerprints),
imaging in pathology and quality assurance aspects. During the last 35
years the use of CCTV-camera systems has become widespread. Typical
questions concern the quality and the selection of images from a specific
camera in a multi-camera-recording.  Digital processing of video
streams for presentation and storage purposes, and the compression
techniques that are applied in digital CCTV-systems, lead to questions
about the integrity and authenticity of recordings. Also questions about
image interpretation like facial recognition, body length, or car speed,
often in low resolution, time lapse, or compressed images have
increased.

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

New sources of video streams and images are video recordings
from handy cams, digital photo camera’s, internet, and cellular phones.
Typical questions about these recordings concern the integrity and
authenticity of the recordings, the data compression techniques used, the
synchronicity of sound and images, compensation for camera
movement, and the conversion of a video stream to a higher resolution
image. This session will focus on methods for digital capture and
analysis of analogue and digital multiplex surveillance recordings, state-
of-the-art image enhancement techniques as contrast stretching and de-
blurring, as well as methods as super resolution, stabilizing and
automatic tracking.

Since more images are being processed for forensic investigation,
new methods have been developed for answering questions about the
interpretation of images. Examples given: is it possible to read a license
plate number? is a suspect, or his car, the one depicted in the image?
what is the body length of the robber or the speed of a car?, and, is it
possible to do a reconstruction of an accident or a shooting incident from
the information in these images? Methods for image comparison, facial

* Presenting Author
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comparison with non standardized images, image reconstruction, and
photogrammetry are presented and discussed. Special attention is given
to accuracy of the results and the impact on the conclusions from these
investigations. Furthermore, there will be hands on training during this
workshop.

Finally, some extra attention is given to the use of 3-dimensional
computer modeling in forensic investigations, since these techniques
have an impact on traditional crime scene photography.

Computer models and animations have been recently used for
analyzing video by superimposition of computer generated views of the
model on the video images, for the visualization of complex scenarios in
animations and for testing scenarios against video footage and evidence
in crime scene photographs. Examples: the reconstruction of car
accidents from photographs, analysis of blood spatter patterns from
photographs using a computer model of the crime scene, the
visualization of wound channels in computer models of human bodies,
the reconstruction of bullet trajectories, the reconstruction of a burglary
using the limited information in dark images from a multi-camera video
recording, and the analysis of firework explosions from video
recordings, photographs and geographical data. Special attention is
given to modeling techniques, the accuracy of the models, methods for
visualizing uncertainties and possibly erroneous suggestions coming
from these visualizations
Image Processing, 3D Visualization, Detection of Manipulation

W20 ISO/IEC 17025:2005: Section 5.4.6

Estimation of Uncertainty - Is Anyone
Certain What This Means?

Elizabeth A. Mishalanie, PhD*, U.S. EPA/OECA/OCEFT/NEIC, Denver
Federal Center, Building 25, Box 25227, Denver, CO 80225; and Joseph
P. Bono, MA*, Forensic and Investigative Sciences Program, Indiana
University Purdue University Indianapolis, School of Science, LD 326,

402 North Blackford Street, Indianapolis, IN 46202

The goal of this workshop is to discuss the term “estimate of
uncertainty” as required for accreditation under ISO 17025 and defined
by the “ASCLD/LAB-International Estimating Uncertainty of
Measurement Policy.”

This session will impact the forensic science community by
providing an opportunity to discuss the ISO 17025 “Estimation of
Uncertainty” requirement.

The accreditation of forensic science laboratories is not a
requirement; but it could be soon. The accreditation of the
approximately 350 forensic science laboratories by the American
Society of Crime Laboratory Directors/Laboratory Accreditation Board
(ASCLD/LAB) will change from a two tiered program (Legacy and
International) to exclusively the latter. The ASCLD/LAB International
program will only accredit laboratories under ISO/IEC 17025:2005
requirements and ASCLD/LAB International Supplemental
Requirements.

Laboratory accreditation under the International program will
require compliance to approximately 300 requirements, most of which
are fairly direct in terms understanding what must be done to conform.
There is one ISO 17025 requirement which perhaps poses more
questions than all other requirements combined:

5.4.6 Estimation of uncertainty of measurement

5.4.6.1 A calibration laboratory, or a testing laboratory
performing its own calibrations, shall have and shall
apply a procedure to estimate the uncertainty of
measurement for all calibrations and types of
calibrations.

Testing laboratories shall have and shall apply procedures
for estimating uncertainty of measurement. In certain

5.4.6.2

cases the nature of the test method may preclude
rigorous, metrologically and statistically valid,
calculation of uncertainty of measurement. In these
cases the laboratory shall at least attempt to identify
all the components of uncertainty and make a reasonable
estimation, and shall ensure that the form of reporting
of the result does not give a wrong impression of the
uncertainty. Reasonable estimation shall be based on
knowledge of the performance of the method and on
the measurement scope and shall make use of,

for example, previous experience and validation data.

The degree of rigor needed in an estimation of uncertainty of
measurement depends on factors such as: (1) the requirements of the test
method, (2) the requirements of the customer, and/or (3) the existence of
narrow limits on which decisions on conformity to a specification are
based.

If the term “uncertainty” had a referenced, statistically valid
definition which is usable, much of the uncertainty related to
“uncertainty” would be minimized, if not completely disappear.
Unfortunately, if ten different people are asked for a definition, there will
usually be ten different responses. From these ten responses, there are
questions related to another dilemma: How does the fairly intelligent,
non-statistician plug numbers into a myriad of equations to answer the
question “What does uncertainty mean?” Most laboratory managers
approach this question from the perspective of “Tell me what to do and
I will do it.” The challenge then becomes one of obtaining a consensus
opinion related to conformance to the requirements.

This workshop will provide a forum to discuss “Estimate of
Uncertainty” from a perspective that a non-statistician can understand.
The next challenge is to have information available which can be taken
back to the laboratory for implementation. The ASCLD/LAB
International Uncertainty document will form the basis of this
discussion. There will be discussions of basic definitions from the
I | hi iad of opini
Estimation of Uncertainty, ASCLD/LAB International,
1SO 17025: 2005

W21 Ethics and Forensic Science

Tammy P. Northrup, JD*, Office of Disciplinary Counsel, Louisiana
Attorney Disciplinary Board, 4000 South Sherwood Forest Boulevard,
Suite 607, Baton Rouge, LA 70816; and Paul Messner, JD, Federal
Bureau Investigation, 2220 Grandview Drive, Suite 280, Fort Mitchell,
KY 41017-1600

After attending this workshop, attendees will have a thorough
working knowledge of the background, history, and review of ethics in
professions, the purpose of a Code of Ethics, the existing Code of Ethics
for forensic scientists, and why ethics in forensic science are important.
Attendees will be asked to consider whether a uniform Code of Ethics
should be required for forensic scientists as it is required in other
professions.

This workshop will impact the forensic community by initiating a
dialogue to determine whether a uniform Code of Ethics should be
required for all Forensic Scientists as it is required for other
professionals.

A code of ethics outlines the principles of conduct governing an
individual or group. Ethics in general address what is considered good
or bad conduct and the corresponding obligations to a given situation.
Many issues arising in professional situations involve complex questions
that require an application of not only the law but also a system of values
or principles. Codes of ethics provide professions with a degree of
credibility. Inherent in a profession with a code of ethics is a regulatory
system addressing complaints, investigations, hearings, and appeals.
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Most professions mandate a code of ethics, but no such mandate exists
for forensic scientist.

The fact that forensic science is a profession that has recently been
cast in the limelight combined with certain recent action by some
prosecutors and forensic scientists in several high profile cases have
called into question whether an Ethics Code should be mandated for all
forensic sciences. Said actions have also affected the admissibility of
evidence in some criminal proceedings.

Research will be presented discussing the following:

e  The history of ethics codes in forensic science;

e  The current status of ethics codes in forensic science;

o  The need for a uniform ethics code in forensic science;

e A discussion of recent court cases involving forensic science
where the ethics of a forensic scientist or an attorney is at issue
and the resolution of each case; and

®  Aninteractive exercise where the participants in the workshop
consider and discuss ten situations involving ethical issues in
forensic science. Each of these situations is taken from actual
events without disclosing any identifying information for the
scientist, attorney, or jurisdiction involved. After the
discussion and proposed solutions by the participants, the
actual solution that was imposed in the case by the courts or
appropriate governing authority will be revealed to the
participants as well as how the actions of the forensic
scientists or attorney affected the admissibility of any

d in
Ethics, Admissibility, Regulation

W22 Pharmacology and Pharmacokinetics for
Forensic Toxicologists

David M. Benjamin, PhD*, 77 Florence Street, Suite 107, North,
Chestnut Hill, MA 02467-1918; and H. Chip Walls, BS*, Forensic
Toxicology Laboratory, University of Miami/Department of Pathology,

12500 SW 152nd Street, Building B, Miami, FL. 33177

The goals of this workshop are to: (1) summarize the basic
physiology, pharmacology & pharmacokinetics required to interpret
drug blood and urine levels which have been obtained both before and
after death, (2) to present confounding issues that limit the interpretation
of many quantitative blood test results, (3) to summarize drug
interactions & drug-nutraceutical interactions that can affect drug
toxicity, (4) to describe the pharmacokinetics of ethanol and related toxic
alcohols: methanol, isopropanol, gamma-hydroxybutyrate, ethylene
glycol and its precursor, 1,4-butanediol, (5) to identify factors involved
in postmortem redistribution of drugs and their effects on the
interpretation of postmortem drug test results, and (6) to examine the
effects of pharmacogenomics and pharmacogenetics on drug toxicity.

This workshop will impact the forensic science community by
reviewing the confounding issues in forensic toxicology and raise the
awareness of the audience about the limitations post-mortem
redistribution, genetic polymorphism, drug interactions and inter-subject
variability place on the interpretation of toxicology test results.

Forensic toxicologists, pathologists, and criminalists are often
presented with the results of a single blood test or a single urine test and
asked, “Did it kill him/her?”, “Was s/he impaired”, or “Did it injure
him/her? Such questions are very difficult to answer on the strength of
one test result. Many times the investigating forensic scientist has to
develop an adequate history regarding the time the last dose was taken,
the amount, the route, and whether it was a single acute dose, large OD,
or an OD that occurred due to drug accumulation over time. In addition,
genetic factors regulating drug metabolism, drug interactions, and
difference in drug disposition during toxic doses and therapeutic doses
also affect drug toxicity.

When blood samples have been obtained after death or at autopsy,
confounding changes in postmortem redistribution, putrefaction,
bacterial contamination, and postmortem production of ethanol may
require sampling from a variety of sites including vitreous and tissue
samples from various organs to obtain enough data to address the issues
of cause and manner of death. This workshop is focused on enhancing
the forensic scientist’s understanding of the pharmacology and
pharmacokinetics involved with the interpretation of drug urine and
blood test results.

A review of the physiology, pharmacology and pharmacokinetics of
drugs, including presentations on drug interactions, genetic
polymorphism, and postmortem redistribution will be presented
followed by a panel discussion and presentation of selected cases. The
toxicity of ethanol and other toxic alcohols and glycols will also be
discussed, as well as the toxicity of GABA. Attendees will be
encouraged to share information about interesting cases in which they
have been involved
Postmortem Redistribution, Drug Interactions, Genetic Variability

W23 Operation Street Smart: An Overview of
Current Street Drugs and Drug Culture

John F. Wyman, PhD, and John R. Sudimack, BS, Franklin County
Coroner’s Office, 520 King Avenue, Columbus, OH 43201; and Mike N.
Powell*, Steve Tucker*, and Shawn Bain*, Franklin County Sheriff’s
Office, Special Investigations Unit, 410 South High Street, Columbus,
OH 43215

After attending this presentation, participants will gain up-to-date
and in depth knowledge of what street drugs are, the current drug culture
and the trends for the future. They will be able to recognize, what was
probably previously unnoticed, drug related behavior, terminology,
paraphernalia, dress, and physiological signs of drug use.

The United States demands and abuses more drugs than any other
country. This demand has turned drug trafficking into a competitive
business that generates billions of dollars for major drug cartels
throughout the world. We are engaged in a Drug War, the outcome of
which is in doubt, without the positive involvement of families and
communities. Most of us are parents or will be parents. This workshop
will impact the forensic science community by empowering us to build
a foundation for drug abuse education for ourselves, families and our
communities. This presentation will raise the consciousness of the
audience about the global size of the “Drug Problem” (it is bigger than
you think), and educate them about the signs and symptoms of drug
abuse in our young people (possibly our own children).

Operation Street Smart was created in July 2002 as a collaborative
effort to provide current information on trends, terminology,
paraphernalia, and physiological effects of illicit drugs. This endeavor
is the first of its kind in the United States and last year received the FBI
Director’s Community Leadership Award. The workshop includes
actual examples of current designer street drugs such as XTC, AMT, 5-
Meo-DMT, LSD, GHB, ketamine, and khat. D.A.R.E. officers escort the
examples throughout the audience for hands on effect. Current drug
paraphernalia examples are available to depict the ease in camouflaging
drug use from adults. A strong emphasis is placed on the physiological
effects of the drugs and indicators to look for. So-called “traditional”
drugs such as marijuana, cocaine, crack, heroin, and methamphetamine
are also covered extensively as teenagers still heavily abuse these drugs.
A portion of the program also deals with prescription medications,

including DXM, because of their easy accessibility in most households.
Illicit, Drug, Abuse
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W24 Advances in Archeological Approaches to
Crime Scene Investigation

lan Hanson, MSc*, and Paul Cheetham, MSc*, Bournemouth
University, Room C136, Christchurch House, Talbott Campus, Fern
Barrow, Poole, Dorset BH12 5BB, UNITED KINGDOM; and Steven V.
Gilbert, PhD, 287 Cowan Road, Canton, NY 13617

The goals of this workshop are to: (1) provide knowledge and
technical detail of archeological applications to CSI, (2) to provide case
studies of how techniques and methods are employed, (3) to provide
details of technical equipment being employed, and (4) to increase
understanding of management approaches to archeological CSI
approaches.

This presentation will impact the forensic science community by
demonstrating advances in the use of archeological techniques and
methods for CSI, and describing how the development of technical
equipment used will provide crime scene investigators and forensic
scientists with the latest cases, applications, research and management
approaches.

Why involve archeologists in forensics? This workshop discusses
practical reasons why. Archeologists have increasingly been used for
excavation and recovery in crime scene and other forensic investigations
as they demonstrate they have expertise in untangling the sometime
chaotic structure of scattered and buried features, artifacts and deposits.

This session provides an overview and description of developing
and new approaches to CSI from the archeological perspective. In the
last five years, new technical approaches and refinement of methods
based in archeological sciences have been used in forensic
investigations, and developments have been research, and assessed for
their potential application to investigations.

These new approaches and how traditional archeological methods
have been selected as appropriate for forensic use will be discussed, and
illustrated with case studies.

How archeology is now used across a breadth of investigations and

how archeologist can collaborate with multi-disciplinary teams
investigating crime scenes will be discussed; archeologists have a key
role on some crime scenes in evidence location, identification, and
recovery. Management of archeologists and archeological methods at
scene are discussed

Forensic Archeology, CSI, Advances
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Al The Future of Forensic Science:
Reflection of the Last Thirty Years

of Criminalistics

Thomas A. Brettell, PhD*, Cedar Crest College, Department of Chemical
& Physical Sciences, 100 College Drive, Allentown, PA 18104

After attending this presentation, attendees will better understand the
accomplishments in the field of Criminalistics over the last thirty years
and what new technologies that may impact the field in the future.

Forensic science has made great strides within the last few decades.
No one would argue that great accomplishments have been made in every
discipline within the field, but the technological innovations which had
the greatest impact may have been in criminalistics. Twenty years ago
Today, DNA
The
impact of STR technology along with the use of databases has

crime laboratories were not performing DNA analysis.
analysis is a highly effective routine tool for forensic scientists.
transformed crime laboratories from service organizations to
investigational agencies with a much more effective crime-fighting role.
The development of capillary electrophoresis (CE) theory and
instrumentation in this period has also played an important role for DNA
analysis becoming a rapid, sensitive, and routine tool in the forensic
laboratory. In addition, the development of mitochondrial DNA has led
to missing persons databases that have become effective in identifying
unidentified remains.

While DNA technology was grabbing almost everyone’s attention
perhaps the most overlooked technological development in criminalistics
is the development of the union of microscopy and spectroscopy. Over
the past several decades the ability to perform spectrophotometry and
spectroscopy on very small samples has dramatically improved. The
improvement of microspectrophotometry and a host of other similar
instrumentation has provided trace evidence examiners an arsenal never
envisioned by Edmond Locard. The technological developments in the
laser field have brought the technique of raman spectrophotometry onto
the list of tools

spectrophotometry to analyze small samples and also analyze materials

for the criminalists. The ability of raman
such as drugs directly through the packaging without disturbing the actual
sample has had a significant impact in both trace evidence and drug
analysis. In addition, the development of portable hand-held instruments
is bringing more analytical chemistry to the crime scene than ever before.
The ability to immediately preliminarily identify unknown substances,
such as anthrax and explosives provides crime scene investigators with
information that took days and weeks in previous years.

The maturing of hyphenated techniques has also significantly
impacted the forensic science field. In particular, the availability of
affordable table-top gas chromatograph/mass spectrometers has given the
majority of crime laboratories world-wide the ability to reduce or even
eliminate the drug and toxicological analysis backlogs that many faced in
the 1980’s and early 1990°’s. Gas chromatography/mass spectrometry
(GC/MS) has replaced gas chromatography-flame ionization detection
(GC-FID) for the analysis of fire-debris samples. Other hyphenated
techniques such as liquid chromatography/mass spectrometry (LC/MS),
gas chromatography/infrared spectrophotometry (GC/IR), and tandem
mass spectrometry techniques (LC/MS/MS and GC/MS/MS) once only

found in academic research laboratories have now become routine
instrumentation in the modern well-equipped drug and toxicology
laboratories. Other hyphenated techniques such as inductively-coupled
plasma/mass spectrometry (ICP/MS) are also impacting the crime
laboratory because of the affordability and simplification of operation.
Forensic applications using techniques such as matrix-assisted laser
desorption ionization (MALDI), surface-excitation raman spectroscopy
(SERS), isotope ratio mass spectrometry (IRMS), terahertz reflection
spectroscopy, ion-mobility spectrometry, DART Mass spectrometry,
CE/MS and CE/MS/MS are already appearing in the literature. These
techniques and other technology such as nanotechnology, and
miniaturization such as chip technology, will have a major impact and
reshape the analytical chemistry in forensic laboratories in the coming
years. The future looks bright and exciting in the field of Criminalistics!

Forensic Science, Criminalistics, Analytical Chemistry

A2 The Future of Forensic Science Education

Max M. Houck, MA*, 1600 University Avenue, 208 Oglebay Hall, West
Virginia University, Morgantown, WV 26506-6217

After attending this presentation, attendees will better understand the
status of forensic science education efforts, including programs, graduate
programs, accreditation, and curricula, with an international perspective.

This presentation will impact the forensic community by providing
a perspective for forensic science education to grow and improve as the
foundation for forensic science as a separate profession.

Forensic science education has become a global enterprise and the
growth of programs worldwide has spurred various efforts towards
improving their quality and validity. Accreditation programs in the
United States and the United Kingdom have been instituted in the last few
years as a check on the rapid growth of programs in response to the
popular media. A set of controlled relationships exists in Australia which
guide and shape academia’s response to the profession’s needs.
Canadian, with more programs in Australia, faces a choice between the
United States, the United Kingdom, and the Australian models.
Concurrently, the profession has begun to embrace accredited programs
and has recognized the value of such a process; however, some still do not
see the value of a separate forensic science degree. The accreditation
programs, for their part, have been seeking external recognition for their
processes to legitimize their efforts to the community. All of this is
occurring in an environment where forensic science is under siege,
accused of a variety of sins, including negligence, incompetence, and
cronyism.

The stage is set for forensic science to step into its next phase of
development. Any profession is only as good as the educators who
incubate its practitioners. For forensic science to improve, forensic
science educational programs must be the first bastion of quality. They
cannot do this, however, without a solid, complicit integration with the
profession and its stakeholders. Therefore, forensic science faces a
choice: Continue on a path to being “mere technicians” at the mercy of
attorneys and the courts or to strap on the responsibility of being a true
and separate science.

Education, Accreditation, FEPAC
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A3 Where is the Science?

Peter R. De Forest, DCrim*, John Jay College/CUNY, 445 West 59th
Street, New York, NY 10019

After attending this presentation, attendees will have discussed the
balance between science and technology in criminalistics laboratories.

This presentation will impact the forensic community by stimulating
discussion and drawing attention to the need for assuring that the work in
criminalistics is science based.

This paper will pose several questions related to an apparent trend
toward the replacement of science by technology and scientists by
technicians in modern criminalistics laboratories.

As more advanced off-the-shelf technologies and more sophisticated
automated analytical instrumentation become available in forensic
science laboratories, questions to be answered will be: are criminalists
doing less science? Is the use of standardized thresholds or cut-offs and
uniform reporting criteria always better than interpretations that take case
specifics into account? Does uniformity of reporting designed to
minimize false inclusions run the risk of missing exclusions? Should
there be symmetry with respect to the criteria for reporting of both
inclusion and exclusion criteria? When proprietary off-the-shelf
technology is employed in the form of pre-prepared kits, does/can the
user understand the mechanism well enough to recognize and guard
against unanticipated interferences and possible interpretation errors?
When computer-controlled and highly sophisticated instrumentation is it
being operated, is it employed in the manner of a “black box” device with
a technician approach, or is the theory behind its operation understood so
that it can be employed as a scientific tool in dealing with special
problems? Is the instrumentation selected the best for the task at hand, or
is it selected because it generates impressive data? Can anything but
routine, predefined problems be addressed by what are primarily
technological solutions? Is science available to address complex
problems when they are encountered and recognized?

Criminalistics, Science, Technology

A4 The Future of Fire and Explosion

Investigations and Analyses

Carl E. Chasteen, BS*, State Fire Marshal, 38 Academy Drive, Havana,
FL 32333

After attending this presentation, attendess will gain information on
a recent survey as to the future needs and trends in fire and explosion
analyses and investigations.

This presentation will impact the forensic community by presenting
the findings of a national survey as to the needs and trends in fire and
explosion investigations and analyses. It will include a discussion of
training as well as development of instrumetation and investigative tools.
This will provide direction to analysts, students, researchers, and course
developers.

Among the various types of criminal investigations and the varied
specialties for forensic analyses, crimes associated with arson and
explosions are sometimes the most difficult to process and analyze. The
inherent destructiveness of the events often compromise much of the
evidence left behind. Ignitable liquids and many individual chemical
compounds are found as contaminants in various matrices from a fire
scene. The residues produced from the complete reaction of explosives

are often gases. Those, which are not gases, are often so common that
their presence is not meaningful.

While various professional organizations of forensic scientists and
investigators have a high level of interest and desire in improving both the
procedures at the scene and the capabilities of the laboratory, the status of
investigations and analyses are not uniform across the nation. Among
many scene investigators, there is a desire to use more scientific and
forensically sound methods. Among laboratory analysts, there is a desire
to be able to glean the most that science can reveal about the evidence and
to attempt to approach the same levels of individualization as has been
achieved in DNA analysis.

Recognizing the current state of affairs and wishing to provide
guidance, the National Institute of Justice through the National Center for
Forensic Science worked to assess the near- and long-term needs in Arson
and Explosion analyses and Investigations. This work was primarily
completed through a select committee of Technical Working Group for
Fire and Explosions (TWGFEX) members. The assessment included
TWGFEX members as well as additional representatives of the relevant
communities. A survey instrument targeted to those communities was
prepared. The survey results were collected in late September of 2007.
The TWGFEX panel met in late September of 2007 to discus the results
of the survey. The group drafted their recommendations for a report
which has been submitted to the National Institute of Justice. This
presentation will provide an overview of that report and the results from
the survey instrument.

Fire, Explosion, Arson

A5  Forensic DNA: Perspectives on Progress in

a Rapidly Growing Field

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

The goal of this presentation is to describe recent developments and
the state of forensic DNA analysis with comment on the potential and
future of this rapidly growing field.

This presentation will impact the forensic community by explaining
where the field of forensic DNA testing has come and where it is going.
Challenges in terms of education and growth will be addressed.

Since its introduction in the mid-1980s, forensic DNA testing has
played an important role in the criminal justice community through aiding
conviction of the guilty and exoneration of the innocent. Remains from
missing persons and victims of mass disasters have been re-associated
and identified through linking reference samples to recovered remains.
New technologies are regularly introduced and validated to expand the
capabilities of laboratories working to recover DNA results with
improved sensitivity and informativeness.

As of July 2008, the U.S. national DNA database contains over six
million profiles and has aided tens of thousands of investigations
nationwide. The success of DNA has resulted in an expansion of DNA
collection laws from offenders and arrestees and a dramatic increase in
the numbers of samples submitted for analysis from crime scenes.
Forensic laboratories have embraced automation for sample preparation
and data interpretation in order to meet increasing throughput demands.
Short tandem repeat (STR) typing continues to be the primary workhorse
in forensic DNA analysis although new genetic markers are under
development for specific applications.
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The general public continues to be interested in forensic DNA in
large measure due to the popularity of TV programs such as CSI: Crime
Scene Investigation and Law & Order.
genealogy and biometrics are increasing interfacing with forensic DNA

Other fields such as genetic

methodology. Some of the biggest challenges facing the field today are
education and training of new staff so that growth in the area of DNA
testing can be addressed.

Forensic DNA, STR Typing, DNA

A6 Forensic Thinking or Thinking Forensic?

Eric Stauffer, MS*, School of Criminal Sciences - University of Lausanne,
Batochime, Lausanne, 0 CH-1015, SWITZERLAND

After attending this presentation, attendees will have been provided
with fodder for discussion regarding the future of forensic sciences from
a general perspective and will ask attendees to personally reflect on
whether or not they are making good decisions for the field and are
leading the forensic community in the right direction. The attendees will
clearly understand how forensic scientists have been positioned
historically, in the present day, and in which future directions they may
go.

This presentation will impact the forensic community by providing
key elements for a complete reflection on where the forensic sciences
stand today. This is a great starting point for those who represent the
future of the profession and for those who will shape the next generation
of forensic scientists. Many changes and evolutions are taking place in
the forensic community, and now is the time to make adjustments in order
to ensure that forensic scientists are heading in the right direction.

The foundation of modern-day forensic sciences is now more than
100-years-old. The great work of pioneers Hans Gross and Edmond
Locard set the stage for forensic scientists today. Forensic sciences
remain here today to assist the court in discovering the truth in both
criminal and civil litigations. In the 1960s, tremendous technical
improvements allowed forensic scientists to further advance the field.
When used in perfect conjunction with the proper thinking process, these
new technologies led to a betterment of the field. In the last decade,
technologies have also undergone tremendous developments. Back in the
carly days, a test tube was about the most advanced piece of equipment
found in a crime laboratory, but today, it is not unusual to find a gas
chromatograph-mass spectrometer or some other gizmo used to measure
isotope ratios. Unfortunately, these recent technological advances, while
constituting great technical improvements, have not only not led to an
improvement of forensic sciences, but have also contributed to its decline.

New technological advances have three major consequences for the
forensic community to consider. First, because the amount of data
obtained from an analysis is so large and because the analytes detected are
so minute, forensic scientists often lack the capacity to understand the
significance of the results. Second, because the analyses are so
complicated, forensic scientists now are more focused on understanding
these analyses rather than understanding the evidence, itself, and what it
means in the particular context of an investigation. In addition, the level
of specialization is so high that modern forensic scientists no longer have
a global view on a case. Third, because the instrumentation now is so
complex, the recent trend is to form technicians who can operate an
apparatus that spits out results, rather than scientists who can actually
read the results and interpret what they mean.

It is crucial that every forensic scientist fully comprehends the
genuine forensic thinking process and constantly applies it in his/her

duties. In the early days of forensic sciences, the fathers of criminalistics
made it clear that forensic sciences revolved around the evidence.
Nowadays, when one looks at how recent research is conducted and how
some academic programs are designed, it too often appears that the
philosophy is that forensic sciences revolve around the techniques used to
analyze the evidence and no longer the evidence, itself. It seems blatantly
obvious that forensic sciences have slowly deviated from scientific rigors
toward legal and political concerns. However, what the forensic
community must remember is that forensic scientists first serve science
and then legal concerns. It is not acceptable to deviate from science to
satisfy legal concerns. It is not acceptable to ignore scientific certainties,
if any, to become more politically correct. It is not acceptable to ignore
circumstances and botch the interpretation of evidence.

Forensic scientists applying proper forensic thinking are an
endangered species. It is now time to reverse the stream and to spread the
genuine forensic thinking process again in order to ensure a bright future
for forensic sciences and for the fulfillment of their mission to justice.
Forensic Sciences, Future, Thinking Process

A7 Mystery Solved: The Identification of the
Two Missing Romanov Children by Forensic

DNA Testing

Michael D. Coble, PhD*, Odile M. Loreille, PhD, Mark J. Wadhams, MS,
Suni M. Edson, MS, and Kerry Maynard, MFS, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Rockville, MD
20850; Peter Gill, PhD, University of Strathclyde, Department of Pure
and Applied Chemistry, 204 George Street, Glasgow, UNITED
KINGDOM; Harald Niederstatter, MS, Cordula Eichmann, PhD,
Burkard Berger, PhD, and Walther Parson, PhD, Innsbruck Medical
University Institute of Legal Medicine, Muellerstrasse 44, Innsbruck, A-
6020, AUSTRIA; and Louis N. Finelli, MD, Armed Forces DNA
Identification Laboratotry, 1413 Research Boulevard, Rockville, MD
20850

After attending this presentation, attendees will understand forensic
DNA testing that was conducted on a set of skeletal remains recovered in
the summer of 2007 near the former mass grave of members of the
Romanov family officially excavated in 1991.

This presentation will impact the forensic community by concluding
one of the greatest mysteries of the 20th century.

For over 300 years, the Romanov Dynasty ruled the country of
Russia. In 1917 following the Bolshevik revolution, the last Russian Tsar,
Nicholas 1II, abdicated his throne and was eventually exiled to
Yekaterinburg with his wife, Tsarina Alexandra, and their five children:
Olga, Tatiana, Maria, Anastasia, and the Tsarevich Alexei. Also present
with the royal family were four loyal servants: Dr. Botkin, the family
physician; Mr. Trupp, valet to the Tsar; Ms. Demidova, maid to the
Tsarina; and Mr. Kharitonov, the family cook.

In July of 1918, the Bolsheviks feared an attempt to rescue the Tsar
and his family by the White Russian Army. A decision was made by the
Bolsheviks to execute the entire family, with the hope that upon hearing
of the Tsar’s death the will of the people loyal to the Tsar would be
broken. In the early morning hours of July 17, 1918 the royal family and
their servants were led to the basement of the Ipatiev house where they
were being held and were executed.

According to the account written by the lead executioner, Yakov
Yurovsky, the Bolsheviks first sought to dispose of the bodies by
throwing the remains down an abandoned mine about 20 km outside of
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Yekaterinburg, and then attempting to collapse of the mine by exploding
grenades down the shaft. This strategy did not work as planned, and the
next night the Bolsheviks endeavored to move the remains to another
mine shaft about 30 km away. Approximately 2 km from the original
mine shaft, their truck broke down in an area known as “pig’s meadow.”
According to reports, the Bolsheviks removed two of the children’s
bodies from the truck at this location. In an attempt to completely destroy
the remains, they dug a shallow grave, doused the bodies in sulfuric acid,
and burned them as much as possible. This effort took more time than
anticipated, however, and the remaining bodies were doused with sulfuric
acid and hastily buried together, “some distance away”, in a mass grave.

Approximately five days later, Yekaterinburg was liberated by the
White Russian Army, and an attempt by investigators to discover the
remains of the Romanov family came to a dead end. In the late 1970s,
two Russian citizens obtained a copy of the Yurovsky report and were
able to locate the mass grave containing the remains of five members of
the royal family and their four servants. Following the fall of the Soviet
Union in 1991, the men came forward with their discovery and an official
recovery was conducted.

Forensic DNA testing of the remains recovered in 1991 was
conducted by Dr. Peter Gill, formerly of the Forensic Science Service and
Dr. Pavel Ivanov, a Russian geneticist.!'! Nuclear STR testing of five loci
confirmed the sex of the skeletons and established a familial relationship
among the remains of the Tsar, the Tsarina and three of their daughters
recovered from the same grave. Mitochondrial DNA testing confirmed a
maternal relationship between HRH Prince Philip, the Duke of
Edinburgh, and the Tsarina (and her daughters). The Duke of Fife and
Princess Xenia were used to match the putative remains of the Tsar. A
single point heteroplasmy at position 16169 (C/T) was observed in the
mtDNA sequence of the Tsar, whereas his maternal relatives were fixed
for 16169 T. In testing conducted at the Armed Forces DNA
Identification Laboratory (AFDIL), the identity of the Tsar was further
confirmed by the mtDNA heteroplasmy shared with Grand Duke Georgij
Romanov, brother of Tsar Nicholas 1.2

Despite the overwhelming forensic evidence, doubts about the
authenticity of the remains persisted. Skeptics often referenced the two
children missing from the mass grave - Alexei and one of his sisters,
either Anastasia or Maria. The missing remains also encouraged the
beliefs held by some that these two children had somehow miraculously
escaped the bullets of the executioners and made their way out of Russia.
The most famous case was Anna Anderson, who claimed to be the Grand
Duchess Anastasia. Forensic DNA testing eventually disproved her
claims.B

After the discovery of the “first” mass grave, several attempts were
made in the following years to find the “second” grave, which was
believed to be relatively nearby. In the summer of 2007, a group of
amateur archeologists discovered a set of 44 bone fragments and teeth
approximately 70 meters from the “first” grave. In late 2007, the Russian
government invited a team of scientists to conduct an independent
forensic DNA testing of the remains from the “second” grave.

We will present results from mtDNA, nuclear STR, and Y-STR
testing of these remains. DNA testing on the skeletal remains from the
“first” grave that conclusively link the two graves will also be presented.
The results from the DNA analysis of all three genetic systems confirms
that the samples tested from the second grave are one female and one
male child of Tsar Nicholas II and Tsarina Alexandra, and resolves the
mystery of the missing Romanov children.

The views expressed herein are those of the authors and not
necessarily those of the Armed Forces Institute of Pathology, the U.S.
Army Surgeon General, or the U.S. Department of Defense.
References:

! Gill P, Ivanov PL, Kimpton C, Piercy R, Benson N, Tully G, Evett I,
Hagelberg E, Sullivan K. (1994) Identification of the remains of the
Romanov family by DNA analysis. Nat Genet. 6(2): 130-135.

2 Ivanov PL, Wadhams MJ, Roby RK, Holland MM, Weedn VW,
Parsons TJ. (1996) Mitochondrial DNA sequence heteroplasmy in
the Grand Duke of Russia Georgij Romanov establishes the
authenticity of the remains of Tsar Nicholas II. Nat Genet. 12(4):
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A8 We’re Not Gonna Take It! The Sequel (Case

Studies From New York City)

Noelle J. Umback, PhD*, Office of the Chief Medical Examiner
Department of Forensic Biology, 421 East 26 Street, New York, NY 10016

After attending this presentation, attendees will have viewed several
case studies. In each, DNA from the assailant was obtained after the
victim, in the course of fighting back against her assailant, collected
biological evidence useful for DNA testing. To date, CODIS has solved
some of these cases, although others remain unsolved.

This presentation will impact the forensic community by
demonstrating that semen need not be the only target for DNA analysis in
rape cases, nor blood in homicides. Women who defend themselves
during an attack help forensic laboratories by safeguarding or creating
evidence that might otherwise never exist at all or be lost.

The original presentation of this topic presented at the New Orleans
meeting of AAFS (2005) was very well-received and proved to be
entertaining as well as informative.

The combination of quick-thinking by victims (including one who
was killed consequent to fighting back), thoughtful analysis of the
evidence and its application to the case itself resulted in the discovery of
critical case evidence which in turn aided each criminal investigation.

The following are a samples of the cases which will be presented:

A 68-year-old homeless woman in Manhattan managed to pull a gold
chain off the neck of a man who sexually assaulted her in a park in 2005.
A swabbing of the necklace yielded a mixture of DNA, from which her
own DNA could be subtracted to give the male’s DNA - which was also
consistent with semen evidence in the case. Once uploaded to CODIS,
the male profile matched DNA collected from the fingernail scrapings
from a victim in an unsolved attempted sexual assault committed in
Miami-Dade County (part of a pattern of three from that jurisdiction).
Two years later, in 2007, New York State entered the profile of a man
convicted of robbery into SDIS and found a match to all four cases. He
is scheduled to go on trial for the 2005 Manhattan sexual assault in
summer 2008.

A lesson in don’t attempt to steal what is most important to a woman
—her handbag! A Brooklyn woman fought back when a stranger snatched
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her purse — scratching him with such force that the blood from her hand
was later swabbed at the police station. Her attacker was in such a hurry
to run off that he also left behind one of his shoes. The profile from the
blood matched the DNA from the shoe. Once uploaded into New York’s
SDIS, the profile matched a parolee who has spent the better part of the
past 25 years in prison - for multiple convictions - including rape,
sodomy, and robbery. His parole has now been revoked.

A shocking ending to a crime which begin with blaming the victim
for possibly exposing herself to the unsavory world of the internet. An
18-year-old girl was found murdered in her ransacked home in Staten
Island in 2005. Though the crime scene showed obvious signs of her
attempts to fight off her assailant, she had ultimately been smothered to
death. Police immediately focused in on this young woman’s extensive
chat-room activity on the internet and the numerous men she had
consequently met. While the police first believed her own social choices
had contributed to her death, examination of the fingernail scraping
collected postmortem revealed biological material under all ten of her
fingernails. The full DNA profile of her killer was developed. Her half-
brother was convicted of her murder and sentenced to 18 years—one for
each year of her life.

A woman in Queens was dragged off the street and into a darkened
area, strangled and raped by an unknown assailant. However, prior to
being choked into unconsciousness, she managed to swipe or scratch her
fingers in his nose.
fingernails yielded a clean 12-locus male profile. This was uploaded into

Biological material collected from under her

the CODIS system and almost three years later, matched a New York
State offender who had been compelled to provide a DNA sample as a
consequence of his conviction for misdemeanor petit larceny. He would
later tell police “the voices in his head told him to do this.” Evidently the
voices haven’t persuaded him to plead guilty; he is awaiting trial.
CODIS, Sexual Assault, Self-Defense

A9 Hyperspectral Imaging Provides Easy
Detection and Visualization of

Biological Stains

Paul E. Kish, MS*, Forensic Consultant & Associates, PO Box 814,
Corning, NY 14830; and Rebecca L. Schuler, BS*, Chemlmage
Corporation, 7301 Penn Avenue, Pittsburgh, PA 15208

After attending this presentation, attendees will understand the basic
principals of hyperspectral imaging and how it compares to conventional
methods of detection, visualization, and examination of biological fluid
evidence on various types of substrates.

This presentation will impact the forensic community by introducing
a new method for capturing and enhancing images of biological fluid
evidence.

At most crime scenes, biological evidence is present in various
forms. Human biological fluids, blood, semen, and saliva are of
particular interest to the forensic examiner. The ability to utilize these
fluids to make critical forensic links between the victim(s), accused, items
The
significance of biological fluids can never be realized without first being
With
bloodstain patterns we not only need to locate the stains but there is a

of evidence, and the crime scene are unquestionably significant.
able to locate them on substrates in a non-destructive manner.

need to be able to visualize the physical characteristics of the stain
patterns to assess their entire forensic value. The physical characteristics
of the bloodstain patterns can provide the examiner with information as
to how the bloodstains were deposited onto the substrates. This

information can assist with establishing whether a crime was committed,
what type of crime was committed, where the crime was committed and
who may have committed that crime.

The locating of biological fluid evidence can be challenging.
Conventionally, searching for and capturing biological fluid evidence is
performed by visually scanning the evidence with light sources such as,
high intensity lights and an alternate light source (ALS). Often, different
types of excitation wavelengths and colored goggles or barrier filter
combinations are attempted in order to maximize contrast between the
biological fluid and the substrate. Searching for bloodstains on dark,
patterned or otherwise interfering substrates is especially difficult. These
substrates unquestionably inhibit our ability to assess the physical
characteristics of bloodstain patterns.

In this study, two methods of imaging biological fluid samples were
evaluated based on the technologies’ ability to detect, discriminate, and
categorize the samples, as well as provide images with strong sample-to-
substrate contrast. The first method of examination is visual inspection
and digital photography. This method involves using various excitation
wavelengths and barrier filter combinations, chosen based on educated
information regarding the emission, absorbance, or reflectance properties
of the fluid of interest. The second method of biological fluid sample
examination is hyperspectral imaging. Hyperspectral imaging combines
digital imaging technology with conventional spectroscopy for evidence
analysis. It provides high spatial resolution, high image definition, and
full spectrum analysis. In operation, digital images of the sample are
recorded as a function of wavelength through the use of an electro-optic
imaging spectrometer, generating a fully resolved spectrum for each pixel
location in the multi-frame image. The combined spatial and spectral
information reveals subtle features of a material that, often, cannot be
observed using traditional imaging techniques.

Pure biological samples (blood, saliva, and semen) were deposited
onto various substrates, including dark colored cloth and plastic, light
colored cloth and plastic, and patterned cloth. The samples were
examined using both technologies. The results demonstrate the strengths
and weaknesses of each methodology, including the ability of each to
produce images with maximum sample to substrate contrast and stain
pattern visualization.

Hyperspectral Imaging, Bloodstains, Digital Photography

A10 Forensic Discrimination of Blood on Various
Substrates by Diffuse Reflectance Infrared
Spectroscopy (DRIFTS) and Visualization
Using a Sensitized Thermal Detector

Stephen L. Morgan, PhD*, Michael L. Myrick, PhD, Heather Brooke, BS,
Jessica N. McCutcheon, BS, Megan Baranowski, BS, and Anthony R.
Trimboli, BS, University of South Carolina, 631 Sumter Street,
Department of Chemistry and Biochemistry, Columbia, SC 29208

The goal of thi presentation is to present studies establishing a
scientific basis for the spectroscopic detection and discrimination of
blood stains from other background materials that might be present at a
crime scene. Attendees will learn about the development of a prototype
camera for rapid and nondestructive visualization of blood at crime
scenes.

This presentation will impact the forensic community by explaining
the development and design of a novel detector for visualizing blood
stains at crime scenes.

Developing techniques for the visualization of biological fluid stains

* Presenting Author
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on common surfaces has been a continuing goal for numerous forensic
studies. The ideal device would be small, relatively inexpensive, and
easy to operate and maintain portable; enhancement reagents would not
be necessary; the method would be nondestructive; further, the device
would detect trace levels of blood; and operate indoors or outdoors under
ambient lighting.

A prototype imaging device is being developed that combines
selective filters with a modified thermal array detector having a spectral
response sensitized for blood detection. This goal will be achieved by
modifying the detector with a metal mirror followed by the polymer film
so that the film absorbances are responsible for most thermal conversion.
By using polymers that mimic the spectral signatures of biological fluids
of interest (e.g., blood, semen, saliva, and urine), the location of deposits
of these fluids can be detected even in the presence of potential
interferents that might be expected at crime scenes. The scientific basis
and design characteristics of such a detector in systematic experiments
using diffuse reflectance infrared spectroscopy (DRIFTS) have been
developed. IR spectra of blood proteins such as hemoglobin and albumin
exhibit distinctive IR absorbance due to the amide I and amide II bands
in the 1650-1540 wavenumber range. In preliminary experiments,
multiple substrates (textile and carpet polymers such as nylon, acrylic,
cotton, oflefin, and polyester) have been tested, before and after doping
with various concentrations of blood.

Multivariate statistical analyses were employed to determine the
optimal spectral region for discrimination between neat and blood-doped
substrates, and to measure false positive/negative error rates.
Classification accuracies ranged between 96-100% comparing neat and
bloodstained substrates, with little to no false negative misclassifications.

With no alterations to a Merlin un-cooled microbolometer camera
system, differences between infrared images taken with and without
blood stains were seen as well as being able to distinguish the stains.
Both experimental results and simulations will also be shown to validate
the design parameters of our imaging instrument. Ongoing research on
combinatorial optimization of detector design parameters will be
discussed, along with practical evaluation tests.

Blood Stains, Diffuse Reflectance Infrared Spectroscopy, Thermal
Detector

A1l Blood and Tissue Spatter Associated With

Chainsaw Dismemberment

Jessica E. Lichty, MA*, Sioux Falls Police Department Crime Lab, 320
West 4th Street, Sioux Falls, SD 57104; and Brad Randall, MD, 2441
Stanton Drive, Sioux Falls, SD 57103

After attending this presentation, attendees will recognize and
understand blood and tissue spatter patterns characteristic of postmortem
dismemberment of a human body with a small powered electric chainsaw.

This presentation will impact the forensic community by serving as
an evidentiary resource for investigating the potential dismemberment by
chainsaw of a human body, when not immediately evident from scene
investigation.

In February of 2005, a 43-year-old, 108 kg, woman was reported
missing. The ensuing police investigation and evidence found at the
suspected scene suggested that the missing woman had been killed and
subsequently dismembered in the basement of the residence. A part of the
incriminating evidence was the recovery of a receipt for an electric

chainsaw, which was never recovered. The location of the suspected
dismemberment was in the basement of the home in a small confined
space once used as a coal room (approximately 2 x 3 x 3 meters) with a
concrete floor.

Several weeks into the investigation, the entirety of the victim’s
remains had been located, to include two lower legs amputated below the
knees, an intact pelvic region amputated below the navel, and an intact
torso. The pelvis and legs recovered from a local landfill, while the torso
was found in a neighboring state. Those investigating the crime;
however, were uncertain that an electric chainsaw could have been used
to dismember a large human body in such a small, enclosed, space with
such little evidence of blood or tissue spatter. There also was skepticism
that the small electric chainsaw apparently purchased by the assailant
could be powerful enough to dismember a large body without becoming
fouled in soft tissue and bone.

To address the above questions two experimental reenactments of
the dismemberment were conducted. The same make and model of
electric chainsaw, as noted on the recovered receipt at the scene, was used
in the experiments. White cotton sheeting was used to recreate the
dimensions of the small basement coal room. Two humanely euthanized
female pigs were used as the test carcasses. The experiments showed that
an electric chainsaw easily cut through the pig carcasses with little
resistance beyond some mild to moderate pressure needed for the initial
skin penetration. In the first experiment, with the saw held largely
parallel to the floor, there was a trail of tissue deposited largely directly
beneath the chainsaw bar and a somewhat larger puddle of tissue on the
floor directly under the discharge chute of the chainsaw. Very little
spatter, consisting only of small, fine, high velocity droplets, was found
on the sheet walls of the test chamber after the first cutting. In the second
experiment, using a freshly killed pig, the pattern of spatter was similar;
however, an increased volume of bloodier spatter was seen on the lateral
Both the victim and the two experimental carcasses showed
characteristic striations across bony surfaces consistent with those seen
on hard objects cut with a chainsaw. In all instances of dismemberment,
some of the skin surfaces adjacent to the dismemberment sites were
relatively smooth while other areas showed somewhat regular skin tags.
The plywood sheeting that supported the pig in the first dismemberment

walls.

showed superficial divots similar to those seen at the scene.

Detailed results will be presented of the experimental reenactments
of the postmortem dismemberment. The characteristic patterns
associated with blood and tissue spatter, as well as, tool mark impressions
on bones and floor will provide insight into potential cases in which a
successful dismemberment has occurred.

Chainsaw Dismemberment, Tissue Spatter, Tool Marks
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Al12 A Preliminary Study: Evaluating the
Error Rate Associated With Bloodstain
Pattern Analysis

Breeanna N. Meneses*, Cedar Crest College, 100 College Drive,
Allentown, PA 18104; Paul E. Kish, MS, Forensic Consultant &
Associates, PO Box 814, Corning, NY 14830; and Brian J. Gestring, MS,
Cedar Crest College, Department of Chemistry & Physical Science, 100
College Avenue, Allentown, PA 18104

After attending this presentation, attendees will be able to evaluate
the error rate associated with basic bloodstain pattern recognition.

This presentation will impact the forensic community by illustrating
the first systematic attempt at determining an error rate for bloodstain
pattern analysis. This information can be critical in evaluating if
bloodstain pattern analysis can be used in court.

Over the past 25 years, the individualization of biological evidence
has improved dramatically. Forensic DNA testing has literally
transformed forensic science. Since the early days of Gross and Locard,
forensic science was an active part of the investigation. Over time the
laboratory seemed to drift more into a reactive role primarily being used
at trials. The power of DNA databases changed that. Now once again,
forensic science could be used to further the investigation and even
develop suspects. As useful as forensic DNA testing has become, it is not
a panacea. A blood sample collected from a pool under the copiously
bleeding victim will most likely be from that victim.

Since all of the bloodstains on a case are not usually tested,
understanding the basic mechanisms of bloodstain pattern formation is
necessary to adequate sample evidence for DNA testing. Also there can
be times when understanding bloodstain patterns can provide more
information than the subsequent DNA analysis. When a suspect claims
that they received the victim’s blood on their clothing after they attempted
to help them, this issue cannot be resolved with DNA. The suspect
already admitted that it was the victim’s blood. In this case the pattern
produced by the blood can be more useful than the knowledge of whose
blood it is.

The information provided from bloodstain patterns have been used
in criminal investigations and court rooms since the late 1800s. As
scientific evidence, it has been subject to the different admissibility
standards that have evolved in the US criminal justice system. The Frye
standard (Frye v. United States, 54 App. D.C. 46, 293 F. 1013, 1014
(1923)) essentially evaluated if the expert was qualified, if their testimony
will assist the jury, and if the science used was generally accepted by the
scientific community. For the most part Bloodstain pattern testimony has
not undergone a significant challenge through the Frye standard.

In the early 1990°s a civil case reevaluated scientific expert
testimony. Daubert v. Merrel Dow Pharmaceuticals, Inc., (509 U.S. 579
(1993) changed the admissibility of scientific evidence to include a more
Daubert
asserted that the procedure used for the analysis had been tested, subject

detailed evaluation of the methodology used in the analysis.

to peer review, have a defined error rate, and/or was generally accepted.

Not every state uses the Daubert standard. Some use Fry or even a
combination of Frye and Daubert. For the states that are affected by
Daubert, techniques such as bloodstain patterns must demonstrate an
error rate which can be challenging to quantify. This preliminary study
evaluated the error rate associate with the first step of bloodstain pattern
analysis, basic pattern recognition.

To accomplish this, known bloodstain patterns were created in a

controlled environment using defibrinogenated sheep’s blood. The

patterns were then photographed with a scale in place using a digital
camera. The resultant images were then incorporated into a web-based
survey tool. To eliminate issues of stain terminology, participants were
asked to describe in a text box how the patterns were produced.

Once all of the patterns were produced, an alpha test was performed
with the known patterns and a number of different qualified bloodstain
pattern analysts in the same web-based format. These analysts ranged
from crime scene personnel to scientists, both with a history of significant
publication in the area of bloodstain pattern analysis. In order for a
question to remain on the survey, it had to be answered correctly by 100%
of the individuals taking the alpha test.

The final version of the test was given to participants that were
directly solicited based upon directories to professional organizations and
other means. While the survey was performed anonymously, a generic
password was used to gain access. Once on the site, some basic
information was collected about the participants: education, training,
professional affiliations, certifications, and experience. A text box was
also provided for participants to add any additional information that they
thought was pertinent. Before beginning the study, participants watched
a very brief video that described the significance of the study, how the
study was created and how the patterns should be evaluated. After the
pattern recognition portion of the survey was complete, a brief
questionnaire followed about the survey.

Daubert, Bloodstain Patterns, Error Rate

Al13 Human DNA Extraction and Identification

From Feces

Jenna Cromwell, MFS*, Forensic Sciences Program, National
University, 11255 North Torrey Pines Road, La Jolla, CA 92037; Michelle
Y. Hassler, MS, San Diego County, Sheriff’s Crime Lab, 5255 Mount Etna
Drive, San Diego, CA 92117; Steve Guroff, MFS, Forensic Sciences
Program, National University, 11255 North Torrey Pines Road, La Jolla,
CA 93027; Ismail M. Sebetan, MD, PhD, 12752 Via Nieve, San Diego, CA
92130; and Paul Stein, PhD, Forensic Sciences Program, National
University, 11255 North Torrey Pines Road, La Jolla, CA 92037

After attending this presentation, attendees will understand the
criteria for selection of a DNA extraction protocol for human fecal
evidence samples that affords the best chance of obtaining a complete
genotype profile with the least amount of allelic dropout or degradation.

This presentation will impact the forensic community by comparing
the advantages and pitfalls associated with using either the QIAGEN
QIAamp® DNA Stool Kit or the BioRobot EZ1 Workstation® for
processing human fecal evidence for forensic STR genotype analysis.

Careful consideration and selection of the extraction methods will
determine the ability to generate a useful genotype profile, and the choice
will depend on awareness of the technical issues and nuances of
extracting DNA from fecal samples associated with silica-based manual
extraction or automated protocols using magnetic bead technology.

The purpose of this study is to compare the QIAGEN QIAamp®
Stool Mini Kit with the BioRobot EZ1 Workstation® for DNA extraction-
STR genotyping of human feces. Direct sampling (excision) or swabbing
of fecal samples was also compared to determine the most efficient
method to generate an optimal amount of DNA. Earlier research by
others suggested that epithelial cells, which are able to be isolated for
DNA extraction, remain on the outer surfaces of a fecal sample and
although DNA can be successfully extracted it was often inhibited during
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the amplification process due to bacterial DNA, DNAses, bile salts and/or
polysaccharides. Due to this known inhibition the QIAamp® kit utilizes
a proprietary InhibitEX® tablet and buffers which allows for the removal
of degradative enzymes and inhibitory substances. Because of this
dilemma, a modified protocol has been developed for use with the
QIAamp® kit to help overcome this PCR inhibition.

It is thought that extraction using the modified protocol will yield
more quantifiable and uninhibited, human DNA than the original protocol
(QIAGEN QIAamp® Stool Mini Kit) or the use of the BioRobot EZ1
Workstation®. Fecal samples for DNA extraction were obtained using
either an excision of ~200mg or a complete swabbing of the outer, fecal
“cellular” layer. Samples were then quantified by Applied Biosystems
Quantifiler™ method using real time PCR. The original protocol using
the QIAamp® kit resulted in the overall highest quantities of amplifiable
DNA. Selected samples were concentrated and recovered using a
Microcon® 100, then STR-typed by Applied Biosystems Identifiler™
utilizing an Applied Biosystems Prism 3130 Genetic Analyzer. It was
learned that those extracted with the stool kit gave the most complete
profiles with the least amount of allelic dropout or degradation. Samples
which showed inhibition during quantification were successfully
amplified after addition of bovine serum albumin.

In conclusion the best possible way to extract quantifiable DNA
from feces without concern for downstream PCR inhibition is to use the
Qiagen QIAamp Stool Mini Kit with the original protocol. Certainly, it
should be realized that each person varies in the amount of exfoliated
epithelial cells, the choice of DNA extraction methods may not be that
crucial. Crime laboratories also need to consider time and cost factors, so
that it my end up being more efficient to use the system already in place,
such as the BioRobot Workstation. Ultimately in the forensic community,
the efficient extraction of DNA from forensic samples will lead to
successful identification which is the primary goal.

Real Time PCR, Inhibition, Feces

Al14 Population Studies and Proposed
Nomenclature for 17 Equine STR Loci for
Forensic Purposes

Wim A. Van Haeringen, PhD*, and Leanne Van de Goor, MSc, Dr. Van
Haeringen Laboratorium BV, Agro Business Park 100, Wageningen, 6708
PW, NETHERLANDS; and Mikko T. Koskinen, PhD, Finnzymes Oy,
Keilaranta 16A, Espoo, FINLAND

The goal of this presentation is to describe how repeat-based
nomenclature is highly relevant to the field of animal forensics.

In recent years the horse industry has become a fast growing
business, forensically relevant cases involving horses, such as
identification of samples involved in doping control, fraud or horse theft,
are relatively common. Fourty-three breeds consisting of a total of 42000
horses were genotyped using 17 microsatellite markers (AHT4, AHTS,
ASB2, ASB17, ASB23, CA425, HMS1, HMS2, HMS3, HMS6, HMS7,
HTG4, HTG6, HTG7, HTG10, LEX3, and VHL20). To assess the power
in kinship analysis and identity testing, the Power of Exclusion was
calculated for 1 and 2 parents (PE (1) and PE (2)), the Expected
Heterozygosity (HE), the Observed Heterozygosity (HO), probability of
identity (HW P(ID) and sib P(ID)) and null allele frequencies for the 17
markers. When using microsatellite markers for equine kinship analysis,
major differences exist in the reliability of the test between different horse

breeds. To assess the variation between breeds, the genetic distances

were calculated using Reynolds’ distance Fst and Nei’s standard Gst. In
general, the genetic distances of the current study were similar compared
to those estimated in earlier horse diversity studies. The power of
individual assignment tests was assessed using the seventeen markers.
Finally, based on sequencing of the most frequent alleles in the
population, we propose a repeat number -based nomenclature for the 17
STR loci.

Equine Short Tandem Repeats, Repeat-Based Nomenclature,

STR Population Studies

A15 Evaluation of a New DNA Extraction Kit for

Degraded Skeletal Remains

Hirofumi Fukushima, MD¥*, Department of Legal Medicine Shinshu
University School of Medicine, 3-1-1 Asahi, Matsumoto, 390, JAPAN;
Kanako Nagasaki, MS, and Yoshiya Fukuma, MS, Hitachi Software
Engineering Co., Ltd., 4-12-7 Higashishinagawa, Tokyo, 140-0002,
JAPAN; 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 understand
information and test results from a new DNA extraction kit on skeletal
remains.

This presentation will impact the forensic community by providing
a simplified procedure for bones and teeth that doesn’t require powdering,
reduces time, and potential contamination and yields full STR profiles
from highly degraded samples.

A new DNA extraction kit for degraded skeletal remains was
designed and tested. Based on a method originally developed at Shinshu
University in Japan (Fukushima et al. 2006), the new extraction kit has
been utilized to extract DNA that yields complete STR profiles from
degraded skeletal remains. The method significantly simplifies most
skeletal extraction procedures, as it does not require powdering. In
addition to saving time, this new method reduces the possibility of
contamination. Samples, such as teeth, remain physically intact after the
extraction and therefore retain their morphological evidentiary value.

Both STR and mtDNA have been analyzed from DNA extracted
from skeletal remains using the new extraction method. Furthermore, the
new kits require no additional specialized equipment or instruments.
Reference:

Fukushima, H. et al 2006. High-yield method of DNA extraction from old
and degraded samples of human skeletal remains. 17th International
Symposium on Human Identification. Poster abstract 74
http://www.promega.com/geneticidproc/ussymp17proc/abstracts/
Abstract74Fukushimapdf
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A16 Development of a One-Step Cell Elution
and Preferential Lysis Method for Analysis
of Sexual Assault Samples

Jenny A. Lounsbury, MSFS*, Jessica V. Norris, MSc, and Helina
Cunniffe, BSc, University of Virginia, Department of Chemistry,
McCormick Road, Charlottesville, VA 22904; Robert C. Giles, PhD,
Orchid Cellmark, Incorporated, 13988 Diplomat Drive, Suite 100,
Farmers Branch, TX 75234; and James P. Landers, PhD, University of
Virginia, Department of Chemistry, McCormick Road, Charlottesville, VA
22904

After attending this presentation, attendees will gain understanding
of the improvements that have been made to the elution of cellular
material from cotton swab samples collected from sexual assault victims
and preferential lysis of epithelial cells recovered from the swab.

This presentation will impact the forensic community by describing
an alternative, faster method, for increased cell recovery and
comprehensive epithelial cell lysis from a vaginal cotton swab, than
conventional differential extraction, providing the potential to shorten
analysis times for sexual assault samples.

Differential extraction is a widely accepted method for the
separation of male and female cellular material recovered from sexual
assault swabs in order to obtain profiles of both the victim and the
perpetrator.  Differential extraction is laborious and time consuming,
sometimes requiring an overnight incubation of the swab. This method
utilizes proteinase K and a detergent to elute the majority of cellular
material and selectively lyse epithelial cells. While this method has been
shown to comprehensively lyse epithelial cells, some sperm cells are lost
due to proteolytic digestion, thus decreasing the probability of obtaining
a profile of the perpetrator in subsequent STR analysis.!"!

The use of microdevices for forensic analysis provides rapid, cost-
effective alternatives to traditional DNA analysis methods. In addition,
DNA analysis steps can be integrated onto one microfluidic device which
will reduce analysis time and, as a result, the current backlog of casework
samples. The separation of sperm cells and female epithelial cell lysate
using a microfluidic device has been recently demonstrated; however,
this method is dependent on the recovery from the cotton swab of sperm
cells as well as comprehensive lysis of epithelial cells from the vaginal
lining.

Previous studies have shown that anionic detergents considerably
increase the percent recovery of sperm cells over a conventional DE
buffer.'! A two step method for cell elution and preferential lysis of
epithelial cells has recently been presented, which first elutes the cellular
material then preferentially lyses the female epithelial cells while still
obtaining high recovery of sperm cells.®) This method uses a thirty
minute incubation for cell elution and a second thirty minute incubation
for preferential lysis of the epithelial cells. Using the results obtained
from these studies, a one-step cell elution and preferential lysis method
has been developed, which uses an anionic detergent, proteinase K, and
an Orchid Cellmark reagent in the elution buffer. This improved method
leads to cleaner slides for sperm counting and aids in the production of
cleaner male profiles following DNA extraction.

Current work focuses on optimizing this one-step cell elution and
preferential lysis method for sexual assault swabs. Several elution and
lysis buffer components were evaluated along with different incubation
conditions to determine the optimal recovery conditions. The sperm and
epithelial cells eluted from mock sexual assault evidence swabs were
counted using a hemacytometer. The results indicate that this one step

method has comparable sperm cell recovery to the previous two step

method and utilizes a much shorter incubation period, as little as thirty

minutes. This method could be used in conjunction with conventional

DNA analysis steps or eventually integrated in a lab-on-a-chip device for

total DNA analysis.

References:
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Sci 2007;52(4):800-805.
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A17 Using SNPs to Predict Hair Pigmentation
in Individuals of European Ancestry

Kimberly L. Anderson, BS*, Forensic Science Program Michigan State
University, 560 Baker Hall, East Lansing, M1 48824; Ellen E. Quillen,
BS, and Mark D. Shriver, PhD, Department of Anthropology,
Pennsylvania State University, University Park, PA 16802; and David R.
Foran, PhD, 560 Baker Hall, Michigan State University, School of
Criminal Justice, East Lansing, M| 48824

After attending this presentation, attendees will become more
The
genetics of human hair pigmentation will be briefly reviewed, as well as

familiar with genetic methods for predicting hair pigmentation.
its forensic utility. In addition, the effectiveness of SNP analysis in
predicting hair pigmentation in individuals of European ancestry will be
discussed.

This presentation will impact the forensic science community by
discussing an assay for inferring the lightness or darkness of an
individual’s hair color. Data from such an assay could be useful in legal
investigations.

An assay that could help provide a physical description of a person
from a DNA sample would be helpful when eyewitnesses are either not
available or have conflicting reports. In addition, such an assay could
help identify missing persons who cannot be identified through traditional
means. On average, medical examiner and coroners’ offices handle
with
In these

roughly 4,400 unidentified missing persons each year,
approximately 1,000 remaining unidentified after a year."
instances, a lack of reference DNA can hamper a successful
identification. To address this, researchers have investigated genetic loci
that produce phenotypic differences among individuals. This could aid in
identifications by producing a physical profile of an individual. Thus far,
assays have been developed to predict an individual’s eye color,?
ancestry,®l, and red hair color™® using single nucleotide polymorphisms
(SNPs) in conjunction with population allele frequencies. Since the
existing hair pigmentation assay can only differentiate red and non-red, it
would be useful to have an assay to predict other hair colors.

Hair pigmentation, along with skin and eye pigmentation, is
determined by melanin. There are two types of melanin; eumelanin is the
black/brown pigment, while pheomelanin is the yellow/red pigment.
Melanin is synthesized in melanocytes, and the number, size, and

distribution of melanocytes contribute to the shade differences observed
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in hair, skin, and eyes.I®! Strong correlations exist between hair and/or eye
color and the SNPs examined. Therefore, the genotypes of each SNP are
expected to correlate with hair pigmentation.

Ten SNPs located in nine pigmentation genes were chosen for
analysis, including SLC24A4, KITLG, OCA2, TYR, IRF4, MATP
(SLC45A2), HERC2, TYRP1, and SLC24A5.
collected, along with data on background characteristics (including hair

DNA samples were

pigmentation) and ancestry informative markers. Two primer extension

multiplexes were developed and optimized for genotyping the samples.

The genotypes were tested for linkage to hair pigmentation by admixture

mapping, and a model for predicting hair pigmentation was designed.
The proposed model was then tested by analyzing an additional set

of samples blind. The results were compared to the individuals’ original
reported hair color and pigmentation measurements, and the accuracy of
the chosen SNPs in predicting hair pigmentation was determined. The
effectiveness of the ten SNPs individually, along with interactions
between pigmentation and ancestry, were determined
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A18 Analysis of Oxidative Damage DNA in
Degraded Tissue of Forensic Samples

Maribel E. Funes-Huacca, PhD*, University Park 11200 Southwest 8th
Street, Miami, FL 33199; and Bruce R. McCord, PhD, Department of
Chemistry, Florida International University, University Park, Miami, FL
33199

The goal of this presentation is to develop a method for evaluate the
concentration of 8OHdG in DNA from both degraded and undegraded
tissue samples, using HPLC with UV - EC detection.

This presentation will impact the forensic community by comparing
the levels of 8OHAG in various tissue samples in order to develop a
biomarker useful in assessing sample quality for subsequent PCR
amplification.

In postmortem decay, the single most important factor in the
degradation of DNA is the rate of which cellular nucleases degrade the
endogenous DNA. However, the DNA recovered from tissue in such
samples may also be heavily degraded through hydrolytic cleavage and
oxidative base damage, limiting its successful retrieval and amplification.
The major site of oxidative attack on the DNA bases are the C=C double
bonds of pyrimidines, and purines, leading to ring fragmentation and base
modifications. A majority of these oxidative base products are replication

blocks and this process will affect amplification with standard Tag-DNA
polymerases used in PCR.

Modified purine and pyrimidine bases constitute one of the major
of hydroxyl-radical-mediated DNA damage. Guanine
nucleobases are frequently targeted by oxidants due to their lowest

classes

oxidation potential among the DNA bases. Among guanine oxidation
products, 8-oxo0-7,8-dihydro-2'-deoxyguanosine (8-OH-dG) is used
widely as a biomarker for guanine oxidation because of its in vivo
incidence and its facile measurement by HPLC with electrochemical
Specifically, 8-OH-dG is know to cause GC —TA
transversions and its presence in DNA causes mutations resulting in

detection.

mispairing and multiple amino acid substitutions.

Levels of 80HAG in cells, tissue, and whole animal have been
reported as an important biomarker for oxidative stress when evaluating
disease pathologies. Thus it is likely that this same compound may
provide information on the relative amount of oxidative damage to target
tissues used in forensic STR and mitochondrial analysis. Such an assay
would be useful in situations where it is not clear if the lack of
amplification success is the result of PCR inhibition, oxidative damage or
fragmentation. The aim of this study will be to develop a method for
evaluate the concentration of 80HdG in DNA from both degraded and
undegraded tissue samples, using HPLC with UV-EC detection.

This work will describe the application of enzymatic hydrolysis of
DNA and HPLC-UV-EC detection methodology for the determination of
80HAG in forensic samples. The goal of the study is also to compare the
levels of this compounds in various tissue samples in order to develop a
biomarker useful in assessing sample quality for subsequent PCR
amplification.

Oxidative DNA Damage, HPLC-UV-EC, SOHdG

A19 DNA Degradation in Simulated Arson Cases
Using Various Accelerants

Gina Mann*, Metro State College of Denver, Chemistry Department, PO
Box 173362, Denver, CO 80213-3362; and Kelly M. Elkins, PhD¥*,
Metropolitan State College of Denver, Chemistry Department, PO Box
17362, CB 52, Denver, CO 80217

After attending this presentation, attendees will learn the results of
systematic experiments using three accelerants, including methyl ethyl
ketone, gasoline, and a mixture of lighter fluid, gasoline, and diesel fuel,
on the quality and quantity of DNA recovered as assayed using UV-Vis
spectroscopy and agarose gel electrophoresis from controlled burns using
pig muscle to simulate a potential cases resulting from an accidental fire,
arson fire or a mass disaster event. In particular, each one of these three
accelerants exhibit different burn rates and temperatures and affect the
quality and quantity of DNA recovered after various time intervals.

This presentation will impact the forensic community by providing
systematic data that can be used in evaluating cases of accidental fire,
arson, and mass disaster. Both agarose gel electrophoresis and UV-Vis
spectroscopy methods allow an investigator to determine the presence
and quality of DNA samples recovered from the crime scene using rapid
and non-destructive techniques. The determination of which samples
provide quality DNA in comparison to those that yield no detectable DNA
may help the investigator to decide which samples to collect and package
for further DNA processing and which are less likely to produce results.

The use of DNA to identify human remains after an accidental fire,
arson fire or even a mass disaster has become a cornerstone in the forensic
community. This presentation involves the use of three prevalent
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accelerants that cause a fire to proceed at a much faster rate and at a
higher temperature and how the use of each one can have a unique effect
on tissue and bone. When dealing with arson victims and the need to
identify burned remains, it has not been confirmed when autosomal and
mitochondrial DNA extraction should be used. There is a definitive
window of time, dependent upon the accelerant used and length of time
of burn, when autosomal STR analysis of DNA can be used to identify a
burn victim. This research sought to answer how much time it takes to
burn a piece of flesh to the point that DNA cannot be extracted used for
identification purposes based on quality and quantity, if the accelerant
itself causes degradation to the DNA when it is applied to the flesh prior
to the burn, and if any initial degradation causes the appearance of
heightened burn degradation in order to determine the window of time
available and to suggest a protocol to analyze the DNA available.

The research described in this presentation includes both the detailed
systematic methods constructed in this study and answers to the questions
posed by concluding the results of each controlled burn including both
agarose gel (0.8%) electrophoresis and UV-Vis spectroscopy (260/280
nm ratio) results. Standard DNA extraction were used techniques
(phenol/chloroform) using pig muscle as purchased from the
supermarket. In order to determine the effect of accelerants on DNA, one
large rack of pork ribs was divided evenly and each piece was analyzed
individually using an equal proportion of accelerant by mass. The
accelerants used were methyl ethyl ketone, gasoline, and a mixture of
lighter fluid, gasoline, and diesel fuel. Control samples of unburned and
unexposed pig were also assayed. A known amount of accelerant was
applied to each piece being analyzed and a second sample was taken to
determine whether degradation had already started to take place. A
controlled burn was done in the laboratory and three pieces of pig were
burned for various times with each accelerant. Additional samples of
DNA were taken from different areas of each piece and analyzed to
confirm the initial results.

Arson, DNA, Accelerants

A20 DNA Extraction and STR Typing of
Compact Bones from Decomposed
Human Skeletal Remains by Using

Decalcification Treatment

Tsun-Ying Huang, BS*, I-Fang Lee, BS, and Jui-Ming Li, BS, Institute of
Forensic Medicine, Ministry of Justice, 16, Lane 175, Tong-Hwa Street,
Taipei 106, Taipei, TAIWAN, ROC; and Chia-Tung Shun, MD, No. 1,
Section 1, Jen Ai Road, Taipei 100, Taipei, TAIWAN, ROC

The goals of this presentation are to investigate the effects of
decalcification treatment using 0.5 M EDTA - 3K on DNA typing of
After
attending this presentation, attendees will understand that decalcification
treatment with 0.5 M EDTA - 3K improve the success of genomic DNA
typing in identification of decomposed human skeletal remains.

compact bones from decomposed human skeletal remains.

This presentation will impact the forensic comminuty by
demonstrating the decalcification treatment with 0.5 M EDTA -3K
improved genomic DNA recovery and results in higher detatability than
undecalcification process during DNA

Multiplex PCR-based STR analyses are suitable in human
identification and forensic casework dealing with different tissues, even
when the sample is heavily decomposed. The extraction of DNA from
forensic skeletal remains can provide quite powerful data for analysis, but
is plagued by a unique set of methodological problems. Bone is the most

resistant tissue in deceased bodies to time depending degradation and
putrefaction, but it is often hard to extract DNA from it due to its highly
mineralized structure, which makes DNA extraction and/or purification
hard to carry out. DNA extraction was performed and STR typing of
decomposed human skeletal remains by using both undecalcified and
decalcified methods. The postmortem periods of the studied remains
ranged from two weeks to eighteen years.
buried with exhumation.

Decalcification using 0.5 M EDTA-3K at 56 overnight and
repurification were used prior to the digestion and extraction to overcome
inhibition of amplification process. DNA was isolated using standard
phenol/chloroform/isoamyl alcohol extraction. This study detected
human DNA in 15 STR loci (D8S1179, D21S11, D7S820, CSF1PO,
D3S1358, THO1, D13S317, D16S539, D2S1338, D19S433, vWA,
TPOX, D18S51, D5S818, and FGA) from skeletal remains using the
Applied Biosystems’ kit. Standard phenol/chloroform/isoamyl alcohol
extraction followed by decalcification method has been proved as the
most successful method. Decalcification with 0.5 M EDTA-3K was
shown to improve the success of DNA typing in this study. A duo case,
the Combined Paternity Index (CPI) value of the 15 STR loci from
decalcified bone sample was higher than undecalcified bone sample in the
paternity testing (99.677 % / 99.997 %). This study demonstrated that
DNA extracted from highly decomposed bony tissues of human remains
up to eighteen years old by using decalcification treatment was
successfully amplified and greatly increased our ability to positively
identify previously unknown skeletal remains by a comparative genetic
analysis with presumative relatives.

Decalcification, Human Skeletal Remains, Combined Paternity Index
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A21 Sequencing of Select Novel X Chromosomal

Short Tandem Repeat Alleles

Toni Marie Diegoli, MFS*, and Mike Coble, PhD, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Rockville, MD
20850

The goal of this presentation is to describe allele sequencing results
from a select set of short tandem repeat (STR) markers located on the X
chromosome. The presence of new alleles and microvariants previously
not observed in published population data will be presented. The attendee
will also learn about the process of allele sequencing, from sequencing
primer design to sample selection, and data analysis.

This presentation with impact the forensic community by presenting
data illustrating both the sequences of the new alleles in comparison to
published allele sequencing data as well as information on the prevalence
of these novel alleles in the U.S. populations examined.

The multiplex detection and analysis of STR markers is a common
tool used for genetic identity testing in the forensic setting. Numerous
publications have characterized genetic markers located throughout the
autosomes and male-specific Y chromosome. More recently, markers
located on the X chromosome have emerged as additional tools in this
forensic arsenal. X chromosomal STRs can be used to supplement
traditional kinship testing due to their unique inheritance pattern and,
correspondingly, the breadth of published literature on the subject has
expanded greatly in recent years due to this increasing interest in their
utility. Numerous X STR markers have been characterized and a variety
of multiplexes proposed. Currently only one commercial kit for X
chromosomal STRs is available, and it is in use predominately throughout
Europe. The process of allele sequencing is a necessary part of this
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growth in available information because it is able to reveal the molecular
basis for the variation seen in these markers and aid in understanding the
observed STR results.

Because DNA templates encountered in the forensic setting, and at
the Armed Forces DNA Identification Laboratory (AFDIL) specifically,
are often degraded, amplicon size should be considered in selecting
potential markers for use in the forensic laboratory. In such cases, shorter
amplicon sizes are favored with the goal of recovering the maximum
number of alleles. Here, two reduced amplicon size multiplex STR (or
mini-STR) assays were developed to type a total of 14 markers for 800
U.S. population samples from the five major subgroups: African
American, Asian, Western European Caucasian, Hispanic, and Native
American. Through this databasing process, the authors noted several
novel variants that were present in these population samples and not
previously reported in the literature. In most cases, published primer
sequences were used in these two multiplexes, but in two instances,
alternative amplification primers were designed to achieve the smaller
amplicon size desired. Sequencing of these new alleles was performed to
verify concordance of the repeat structure with that of the published data
obtained using larger amplicons. Additionally, the sequencing process
was used to investigate the presence of potential microvariants observed
in the data. For seven markers in particular — DXS9902, DXS7423,
DXS7424, DXS7130, DXS7132, DXS7133, GATA31E08 — new alleles
and/or microvariants were confirmed.

The opinions and assertions contained herein are solely those of the
authors and are not to be construed as official or as views of the United
States Department of Defense or the United States Department of the
Army.

Mini-STRs, X Chromosome, Allele Sequencing

A22 The Evaluation of Eight Commercially
Available STR Kits

Carrie B. Sutherland, BS*, and Robert I. O’Brien, BS, National Forensic
Science Technology Center, 7881 114th Avenue North, Largo, FL 33773;
Debra A. Figarelli, BS, 11626 North 51st Street, Scottsdale, AZ 85254;
and Kirk M. Grates, BA, and Joan G. Ring, MS, National Forensic
Science Technology Center, 7881 114th Avenue North, Largo, FL 33773

After attending this presentation, attendees will have a better
understanding of the performance of eight commonly used STR
amplification kits.

This presentation will impact the forensic community by providing
information on the key performance measures of each amplification kit
enabling the laboratory to make more informed decisions when choosing
the kit(s) that best suit their needs.

A number of commercially available short tandem repeat (STR)
amplification kits are available for use in forensic DNA laboratories.
While it is the responsibility of each laboratory system to evaluate and
choose the analytical methods that best suit its needs, it is important that
forensic DNA analysts have a general understanding of the performance
of commonly used STR amplification kits. In an effort to assist in this
process, the National Forensic Science Technology Center (NFSTC)
conducted a study to evaluate the performance of eight STR amplification
kits: Applied Biosystems’ AmpflSTR® Profiler Plus® kit, Cofiler® kit,
Identifiler® kit, Minifiler™ kit, Yfiler® kit, Promega’s PowerPlex® 16
system, PowerPlex® Y system, and the PowerPlex® S5 system.

The performance of each STR amplification kit was assessed based
on a defined set of criteria: sensitivity, peak ratios at heterozygous loci,

baseline noise, stutter ratio, and amplification artifacts. These criteria
were determined through the analysis of single source human DNA
samples. A mixture series was prepared and analyzed to assess the
percent contribution necessary to detect a minor contributor in a two
donor mixture for each STR amplification kit.

Two separate known human DNA standards were prepared utilizing
a standard organic extraction method in conjunction with the Millipore
Microcon® 100 centrifugal filter device. The samples were quantitated
using the Applied Biosystems Quantifiler® Human and Y Human Male
DNA Quantification Kits on an Applied Biosystems 7500 Real-Time PCR
System. To minimize variation, a large volume (1000p1) of each sample
was prepared and used for the dilution and two person mixture series.
Samples were amplified on an Applied Biosystems GeneAmp® PCR 9700
thermal cycler following manufacturer’s specifications. The samples
were then separated and detected using an Applied Biosystems 3130xI
Genetic Analyzer and the data was analyzed using GeneMapper® 1D
Software v3.2 using a threshold of 75 rfu.

A serial dilution was performed on a known human DNA sample to
yield target concentrations of 1.0, 0.5, 0.25, 0.125, 0.0625, 0.03125,
0.015625, and 0.0078 ng. The data obtained from each of these samples
was used to assess the sensitivity and peak ratios at heterozygous loci for
each of the eight STR amplification kits. In addition, the observation of
any reproducible amplification artifact(s) in the data was noted. The
baseline noise was assessed by evaluating the data from ten injections of
amplification negative controls for each of the eight STR amplification
kits.

A two donor mixture experiment was performed to evaluate the
percent contribution necessary to detect a minor contributor for all eight
STR multiplexes. Two separate known human DNA standards were
systematically combined to create the following mixture ratios: 1:20,
1:15, 1:12, 1:10, 1:8, and 1:5. The DNA profile from the minor
contributor was evaluated at a 75 rfu threshold and the peak ratios at
heterozygous loci was calculated and noted at all loci where the alleles
were 75 rfu or higher.

There are various commercially available STR multiplex kits
available to the forensic science DNA community that are designed to
address the ever changing needs of crime laboratories. A primary goal of
this study is to provide an overview of key performance measures of these
eight commercial available STR kits. The demand on forensic DNA
laboratories to employ methods that meet their system’s needs is a
continual challenge and is compelling DNA technical leaders and
laboratory management to acquire relevant information that will aid in
making these crucial decisions.

Kit Comparison, Amplification Kits, STR Kits

A23 Using DNA Analysis to Assist in the

Investigation of Stolen Vehicles

Kellie M. Gauthier, BS*, and Julie M. Marschner, MSFS*, Las Vegas
Metropolitan Police Department - Forensic Laboratory, 5605 West
Badura Avenue, Suite 120-B, Las Vegas, NV 89118

After attending this presentation, attendees will understand the
investigative value of DNA evidence in recovered stolen vehicles and
which types of evidence generate the best results for CODIS entry.

This presentation will impact the forensic community by showing
the investigative value of DNA evidence in recovered stolen vehicles.

In 2007 Las Vegas was ranked the number one city in the country in
auto thefts per capita by the National Insurance Crime Bureau. At this
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time there was a particularly high number of Honda vehicles being stolen.
In an attempt to combat this growing problem, members of the Las Vegas
Metropolitan Police Department Forensic Laboratory’s Biology/DNA
Detail collaborated with the department’s Auto Theft and Crime Scene
investigators to target the collection of DNA swabs from areas of the
vehicles where thieves would most likely touch: steering wheels, gear
shifts and rear view mirrors. In addition, if there were any personal items
left in the vehicles that did not originate from the owners, those items
were also submitted for DNA analysis. Because detectives often have no
tangible leads to begin investigating suspects involved in an auto theft, a
DNA profile eligible to be entered into CODIS could help solve these
cases.

Over 200 evidence samples were collected from 87 recovered stolen
vehicles. Approximately one-third of these samples were swabs collected
from steering wheels, one-third were swabs collected from gear shifts and
rear view mirrors and the remaining one-third were personal items left in
the vehicles and other areas with obvious biological evidence such as
blood. Reference samples were only available from sixteen of the vehicle
drivers and three possible suspects. All evidence samples were extracted
using organic methods, quantitated using real-time PCR, amplified with a
fifteen locus STR amplification kit and analyzed using capillary
electrophoresis. Reference samples were processed similarly with the
exception of being extracted using non-organic extraction methods.

The majority of the DNA profiles obtained from the swabs collected
from the steering wheels, gear shifts and rear view mirrors were
consistent with mixtures of at least three individuals. With very few
reference standards available from vehicle drivers a putative perpetrator
profile was not able to be deduced for searching in CODIS.
Approximately one-fourth of samples produced inconclusive or no DNA
profile results. However, the majority of personal items left in the vehicle
yielded single source DNA profiles eligible for upload to CODIS.

Based on the results of the study, it was concluded that personal
items and obvious biological evidence yield the highest success rate in
generating CODIS eligible profiles. Without the submission of vehicle
owner standards, DNA mixture profiles obtained from steering wheels
and other car parts are of limited investigative help.

DNA, Auto Theft, CODIS

A24 Improving Traditional Multiplex STR
Amplification of Low Template DNA
Samples With the Addition of

Proofreading Enzymes

Carey P. Davis, BS*, Lynzee A. Chelland, Maria José lllescas, BS, and
Tracey Dawson Cruz, PhD, 1000 West Cary Street, PO Box 842012,
Virginia Commonwealth University, Richmond, VA 23284

After attending this presentation, attendees will become aware of
alternate less expensive methods for improving STR profiles from low
template DNA samples using proofreading enzymes in combination with
Taq polymerase for multiplex STR amplification.

This presentation will impact the forensic community by potentially
providing a faster, cheaper alternative method for generating STR profiles
from low template and/or challenged biological evidence samples. This
approach includes the addition of no new analytical steps and could be
accomplished with very little additional cost to the laboratory.

Touch or trace DNA evidence, including fingerprints, saliva, hairs,
and miniscule drops of blood and other bodily fluids are sometimes the
only evidence found on a crime scene. This type of evidence can often
contain less than 100 pg of DNA (~15 diploid cells or less) and is referred
to as low template DNA evidence. Because of the limited quantity of
DNA available, these types of samples can become difficult to analyze
and interpret with traditional STR analysis, preventing the acquisition of
a full or even strong partial profile. With <100pg of template DNA,
stochastic effects often prevail, including allele dropout, inter- and intra-
locus peak imbalance, and high stutter. To overcome these limitations,
some researchers have investigated preamplification methods that include
the addition of proofreading enzymes to the PCR cocktail. Proofreading
enzymes have 3°-5” exonuclease activity, allowing them to correct bases
that were misincorporated by the traditionally used Tag polymerase.
Typically, the addition of an enzyme that has proofreading capability
results in longer fragments, although the exonuclease activity reduces the
overall processivity of the reaction. Previous studies have shown that
combining these proofreading enzymes with Tagq polymerase for
preamplification is the best approach for increasing fragment length and
STR genome coverage, without compromising the speed of the reaction.
such as whole genome
amplification (WGA), are often labor intensive and more costly than
traditional STR analysis. Thus, this project will seek to determine if
combining proofreading enzymes with Taq directly into the standard STR
amplification reaction mixture will improve the fidelity of the reaction
when little template DNA is available. This is vital for STR multiplex
reactions because if longer products can be obtained, then the number of

However, preamplification techniques,

STR copies generated would increase, decreasing allele drop out and
increasing the probability of obtaining a complete STR profile.

For this project, a series of STR amplifications will be conducted
using input DNA quantities from 7.5pg — 100pg and various ratios of Taq:
proofreading enzymes. Two enzyme combinations were tested including
a Taq:Deep Vent combination and a mixture of Taq Gold and an unknown
proprietary enzyme(s). These enzyme mixtures were used in place of Taq
Gold for multiplex STR amplification. Resulting STR products were
separated and analyzed via capillary electrophoresis. STR success was
measured by percentage of alleles present, intra-locus heterozygous peak
balance, and the occurrence of other stochastic effects. STR data
obtained using proofreading polymerase combinations will be compared
to data obtained using traditional STR amplification (with Taq Gold
alone) as well as to STR data obtained using other methods designed for
low template DNA analysis. STR data is being accumulated for analysis
and all results will be presented and discussed.

Low Copy Number DNA, Deep Vent, Proofreading Enzymes

A25 Forensic Utilization of Familial Searches in

DNA Databases

Linda C. Rourke, MS, MPhil, PO Box 610104, Bayside, NY 11361; and
Cassandra Gershaw, BS*, 25-37 72nd Street, 2nd Floor, East EImhurst,
New York 11370

After attending this presentation, attendees will be familiar with: (1)
the importance of DNA evidence with regard to the forensic utilization of
DNA database searches, (2) the process of forensic familial searches in
DNA databases, (3) the state-by-state code variations pertaining to
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familial searches in DNA databases, (4) the potential positive and
negative consequences of utilizing familial searches, and (5) case
examples of successfully utilized familial DNA searches.

This presentation will impact the forensic community by increasing
awareness of recent changes within the law regarding the utilization of
familial DNA searches, as well as the potential for a higher number of
closed cases if familial DNA searches are employed.

The technology of DNA evidence has become an invaluable tool in
the process of identification and investigation, as well as the ‘gold
standard’ on which juries rely during their deliberations of whether or not
to convict. The development of state and federal DNA databases has
greatly impacted the forensic community by creating an efficient,
searchable system that can be used to eliminate or include suspects in an
investigation based on matching DNA profiles — the profile already in the
database to the profile of the unknown sample in evidence.

The importance of DNA evidence is widely recognized and largely
irrefutable. Recent changes in legislation have begun to allow for the
possibility to expand the parameters of DNA database searches, taking
into account the possibility of low-stringency or familial searches.
Throughout this presentation, the terms “familial” and “low-stringency”
will be used interchangeably to discuss the forensic process of searching
a DNA database based on matching only a limited subset of the available
typed loci. Such searches would yield a larger number of possible
suspects by incorporating near-hits — DNA samples that match the
unknown sample on a fewer number of loci. These near-hits may indicate
a close relative to the source of the unknown forensic sample, thereby
broadening the inclusion criteria of the searched DNA database to include
not only offenders, but also these offenders’ relatives.

Acceptable uses for DNA database searches (as well as which DNA
profiles are included in the database) are dictated by state codes which
differ from state-to-state and are currently expanding. Recently, certain
states (i.e., California) have begun to allow the process of low-stringency
searches or have attempted “test runs” in an effort to identify the potential
positive outcomes of allowing the utilization of familial searches (i.e.,
Colorado). In terms of the FBI-developed Combined DNA Index System
(CODIS), familial searches are not in common practice but partial
matches are occasionally acknowledged, and the decision to follow up on
the possible involvement of a relative is left up to the state in question.
The United Kingdom has been utilizing familial searching for the past
few years and has already found success. Even in the United States there
are examples of cases closed due to the use of low-stringency searches.
For instance, the BTK killer, Dennis Rader, was identified through
comparing forensic DNA evidence from the BTK case with a DNA
sample obtained from a pap smear taken previously from Rader’s
daughter.

This presentation proposes to highlight the prospective importance
of familial DNA searches by providing case examples in which familial
searching was successful. This presentation will also acknowledge the
possible negative outcomes of employing familial searches, thereby
presenting both sides of this very complicated, rapidly evolving situation.
DNA, CODIS, Familial Search

A26 Y - STR Haplotype Database Comparison
for Colorado Residents

Sylvia Thurmond, MFS*, Bonnie Mountain, MA, and Susan Berdine, MS,
Denver Police Department, FBIO/DNA Unit, 1331 Cherokee Street,
Denver, CO 80204

After attending this presentation, attendees will understand the
importance of evaluating, supporting, and defending the selection of a
publicly available Y-STR haplotype database for estimating haplotype
frequencies.

This presentation will benefit the forensic community by providing
an example of how to evaluate and determine the appropriate Y-STR
haplotype database through the use of haplotype data collected from
residents of a specific geographical region (in this case, Colorado).

The counting method is a simple and conservative method used to
estimate the frequency of a Y-STR haplotype. This method relies on
searching a specific Y-STR haplotype in a database of reference Y-STR
haplotypes from unrelated, random individuals of self-described
population groups (e.g., African American, Hispanic, and Caucasian) and
utilizing the number of times that haplotype occurs in the database to
estimate the upper bound frequency estimate using a 95% confidence
interval. The width of the confidence interval is inversely related to the
size of the database and may be used to estimate how often the specific
haplotype would be expected to be observed in any given database (e.g.,
the entire US population). A number of web-accessible Y-STR haplotype
databases are available to the forensic community (e.g., YHRD, Applied
Biosystems, and Promega were publicly available at the time of this
study). These databases vary in terms of size and searchable Y-STR loci.
Due to the different database choices available to the forensic community,
and to respond to challenges regarding the use of “pooled” versus
“regional” databases, this study was designed to determine if the upper
bound frequency estimate for Y-STR haplotypes generated from Colorado
residents varied significantly when different haplotype databases were
utilized.

At the Denver Police Department Crime Laboratory, Y-STR
haplotypes were generated using the AmpfeSTR® Yfiler® Y-STR PCR
Amplification kit from 38 individuals who are employees of the Denver
Police Department Crime Laboratory and are residents of Colorado.
Complete 17-locus profiles were generated from all 38 samples, but for
searching and comparison purposes, the 11-locus US Haplotype (DYS19,
DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393,
DYS385a/b, DYS438, and DYS439) was searched in the three available
databases. The upper bound frequency estimate was determined for each
searchable population group and the most conservative value (i.e.,
maximum upper bound frequency) was compared between the three
databases for each haplotype. For 35 of the 38 Colorado samples, the
Applied Biosystems database (N=3,561) provided the highest maximum
upper bound frequency estimate and for 37 of the 38 Colorado samples,
the YHRD database (N=22,999) provided the lowest maximum upper
bound frequency estimate. These results are consistent with the view that
the larger the database becomes, the more precise the frequency estimate
is due to the width of the confidence interval decreasing. Therefore, due
to the size of the database, the Applied Biosystems Yfiler® Haplotype
database provided the most conservative upper bound frequency estimate
for the majority of the Y-STR haplotypes searched. Also, it would be
expected that the discriminatory power of the Applied Biosystems
database is more powerful than this study reflects and a lower upper
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bound frequency estimate would be obtained if all 17 Y-STR loci were
searched in the database, rather than limiting the search to the 11-locus
US Haplotype.

Since the completion of this study, the US Y-STR database was
released and includes haplotype data from five different sources (i.e.,
National Center for Forensic Science, ReliaGene, Promega, Applied
Biosystems and the University of Arizona) pooled into a single searchable
database. Current work is underway to search this database with the same
38 Colorado 11-locus haplotypes to determine if this larger database is
consistent with the previous results of this study. This study is expected
to benefit the relevant forensic community by providing an example of
how to evaluate and determine the appropriate Y-STR haplotype database
through the use of haplotype data collected from residents of a specific
geographical region (in this case, Colorado).

Y-STR, Database, Comparison

A27 Micro-Manipulation and Isolation
Techniques for the Collection of
Spermatozoa From Smear Slides and
Subsequent Analysis of DNA

Kirsten T. Kelley-Primozic, BS*, McCrone Associates, Incorporated, 850
Pasquinelli Drive, Westmont, IL 60559; Terry Melton, PhD, 2565 Park
Center Boulevard, Suite 200, State College, PA 16801; Peter Phelan, MS,
Midwest Research Institute - Florida Division, 1470 Treeland Boulevard
Southeast, Palm Bay, FL 32909; Gloria Dimick, MS, Mitotyping
Technologies, LLC, 2565 Park Center Boulevard, Suite 200, State
College, PA 16801; and Jason Werking, MS, and Kyle Parker, MS,
Midwest Research Institute - Florida Division, 1470 Treeland Boulevard
Southeast, Palm Bay, FL 32909

After attending this presentation, attendees will become aware of a
more inexpensive, highly efficient, easy-to-learn workflow for processing
rape victim evidence.

This presentation will impact the forensic science community by
providing an alternative solution for achieving desirable PCR results
when low numbers of spermatozoa are present.

The separation of spermatozoa from a mixture of assailant’s
spermatozoa and victim’s epithelia should allow for a more certain
identification of the assailant’s DNA type. Although separation has been
accomplished by a variety of other methods such as differential
extraction!!! and by the use of microfabricated devices,? the direct
isolation and pooling of individual spermatozoon has received little
attention because of difficulty validating appropriate techniques and the
cost of instrumentation such as that required for Laser Capture Micro-
dissection. Furthermore, the other techniques that are used for separating
spermatozoa and epithelial cells often reduce the number of spermatozoa
recovered and thereby limit the amount of DNA available for typing.!

It has been estimated that 500pg (~ 150 spermatozoa) of DNA is
required for reliable real-time PCR quantification.*! On the other hand,
fewer spermatozoa may be needed and more sensitive techniques devised
if the spermatozoa can be isolated and cleaned of the contaminating
epithelia. Mitochondrial or Pyrosequencing techniques were shown in
this study to be more sensitive methods for characterizing and comparing
the donor’s DNA. Applying particle manipulating techniques used in
McCrone Associates’ laboratory for decades® individual sperm were
isolated from stained smears and transferred to sterile tubes for DNA

analysis. isolated from both Kernechtrot-

Picroindigocarmine (KPIC, Christmas Tree) stained smears and smears

Spermatozoa were

stained with Independent Forensics’ Sperm Hy-Liter™ while employing
fluorescence microscopy.

The smear is coated with a thin coat of water soluble adhesive (3M
Water Soluble Tape) and each spermatozoon can be individually selected.

While being observed with the microscope, the spermatozoon is picked
from the slide surface with a finely pointed tungsten needle. The isolated
spermatozoa are held intact by the adhesive and are transported to sterile
tubes. Each pick requires approximately 10 seconds. The tubes are then
processed for DNA. These isolation and manipulation techniques can
casily be incorporated into an everyday screening process, and the
amount of training that personnel would need in order to achieve
desirable results is minimal.

Samples of spermatozoa were prepared for mitochondrial analysis as
follows: 20 unstained, 20 KPIC stained and 20 Sperm Hy-Liter™ stained
were transferred to 3 separate tubes; 40 unstained, 40 KPIC stained and
40 Sperm Hy-Liter™ stained were likewise transferred to 3 tubes. A
negative control with the tube containing only soluble gum was processed
with each batch along with six blank tubes, right out of the package. A
saliva swab from the donor of the sperm was used as a reference sample.

DNA extraction using DTT, Proteinase K, PCIA, and PCR
amplification were carried out to determine if mitochondrial DNA
(mDNA) analysis could be performed on samples. The amplification
target was a 281 base-pair fragment from the mDNA hypervariable region
1. Success of amplification was judged by a 1% agarose yield gel, and
DNA sequencing was carried out to determine the mDNA profile of the
sperm donor. A known buccal swab sample of the sperm donor was used
to confirm that the correct profile was obtained. Negative extraction
controls were amplified in parallel with the sperm to investigate whether
the system for collecting sperm was free of contamination with
exogenous DNA.

A similar set of samples were analyzed by Pyrosequencing
(sequencing by synthesis) except that two additional duplicates were
included. In other words, 3 tubes containing 20 picks from unstained,
KPIC stained and Sperm Hy-Liter ™ and 3 tubes with 40 picks from the
same sources, making a total of 18 tubes plus controls, were prepared.
Pyrosequencing data were obtained from as few as 20 spermatozoa.
KPIC stained spermatozoa were more compatible with Pyrosequencing
than Sperm Hy-Liter ™ stained cells.

With hand micro-manipulation, spermatozoa can be isolated from
the epithelial cells and collected from smear slides. Approximately 20
spermatozoa can be analyzed successfully for DNA. The need for
expensive and time consuming digestion processes is eliminated, and one
can achieve desirable DNA results with fewer spermatozoa on the smear.

References:

' Peter Gill, Alec J. Jeffreys & David J. Werrett. Nature 318, 577-579
(1985).

2 Horsman, K.M., Barker, S.L., Ferrance,J.P., Forrest,K.A.,

Koen,K.A., and Landers,J.P. Anal. Chem., V.77:3, 742-749, (2005).
3 Schoell,W., M.Klintschar, R.Mirhashemi, D.Strunk, A.Giuliani,
G.Bogensberger and B. Pertl. Cytometry, V. 36:4, 319-323(1999).
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A28 Obtaining STR Profiles From Low
Copy Number Biological Materials
Utilizing Laser Microdissection and

Optimized Collection Procedures

Dane T. Plaza, BS*, and Robert Driscoll, MFS, Bode Technology, 10430
Furnace Road, Suite 107, Lorton, VA 22079; and Robert A. Bever, PhD,
Bode Technology, 10430 Furnace Road, Lorton, VA 22079

After attending this presentation, attendees will learn about the
collection of low copy number samples using of laser microdissection for
STR analysis.

This presentation will impact the forensic community by
demonstrating that using laser microdissection with low volume
amplifications, full STR profiles can be obtained in as little as five cells.
Being able to precisely collect an exact number of cells or separate
mixtures using laser microdissection and obtain full STR profiles may
impact how many low copy number samples are processed.

Processing low copy number (LCN) samples for STR analysis is a
challenging endeavor. In cases where low amounts of biological material
are present and standard collection/elution methods are implemented, it is
difficult to determine how many cells are recovered upon collection. In
some cases, low levels of differing cellular types can be overlooked with
standard screening methods resulting in STR mixtures. Commercially
available quantification systems have difficulties with LCN samples due
to low level sensitivity limitations which can lead to poor amplification
results. With the use of laser microdissection (LM), we can visually
confirm the presence/type of biological material, collect an exact amount
of cells, and separate cells of differing morphologies to resolve mixtures.

Prior to utilizing LM, different techniques of cellular collection were
investigated to determine the best collection method for the recovery of
cells from paper, steel, and cotton substrates. Previous studies have
shown that the enzymatic digestion of cotton swabs with cellulase
improves elution of biological material. Based on these studies, we
implemented and optimized the addition of Aspergillus niger cellulase
and found improved elution of LCN biological material with no
detrimental effects.

The collection of biological materials was performed on two
separate laser microdissection systems. The first system utilizes laser
energy and caps comprised of a thin thermoplastic film to remove tissues
or individual cells. After the cell of interest is targeted with the laser, the
laser is fired, melting the thermoplastic film on the base of the cap to the
targeted material. The second system uses a high energy UV laser to
transfer cells from glass slides into collection vessels via non-contact
cellular catapulting. The laser utilized in this system first makes direct
contact with target cells and then pressure catapults them into collection
caps. Both of these systems allow analysts to collect an exact number of
cells with extreme precision to carry through DNA extraction.

Several commercially available DNA extraction kits were evaluated
for extraction efficiency from laser microdissected tissues. DNA extracts
were concentrated to 3l to allow for maximum template input for low
volume amplifications. Amplifications were performed at 30-32 cycles
using autosomal, mini-STR, and Y-STR multiplex amplification kits.

Using the optimized techniques listed above, we have achieved full
STR profiles from 5 to 25 laser microdissected white blood cells,
epithelial cells, and spermatozoa taken from paper, steel, and cotton
surfaces. Single source profiles have also been obtained from two person
mixtures from cells of different morphologies in as little as five cells. The
use of LM has allowed us to determine the exact number of cells needed

obtain full STR profiles with various kits which eliminates setting up
PCR reactions based on quantifications with LCN sensitivity limitations.
The success of this study has shown that laser microdissection can be a
powerful forensic tool for the precise collection and processing of low
copy number biological evidence.

Laser Microdissection, Low Copy Number DNA, Short Tandem
Repeat DNA Typing

A29 Automated Searching of Ignitable Liquids
Database by Summed Ion Spectra

Mary R. Williams, MS*, and Michael Sigman, PhD, University of Central
Florida, National Center for Forensic Science, PO Box 162367, Orlando,
FL 32816-2367; and Kelly McHugh, BS, and Ryan Bennett, BS, Bureau
of Forensic Fire and Explosives Analysis, 30 Academy Drive, Havana, FL
32333

After attending this presentation, attendees will understand this
method efficiently utilizes the information contained within a gas
chromatographic-mass spectral data file. The gas chromatographic -
mass spectral data files contain data used to create a summed ion
spectrum which retains sufficiently high information content that it can be
used for automated database searches of complex mixtures such as
ignitable liquids.

This presentation will impact the forensic community by providing
a complementary method to current fire debris analysis methods which
follow ASTM E1618 standard method. The method of summing the
intensity of each ion across the entire chromatographic range allows for
rapid automated searching against a database of ignitable liquid spectra
and a measurement of similarity between the ignitable liquid summed ion
spectra. Furthermore, background “matrix” effects can sometimes be
accounted for to aid in recognition and identification of ignitable liquid
residues.

In fire debris analysis, the chromatographic patterns of total ion and
extracted ion chromatograms are used to classify an ignitable liquid
according to the ASTM E1618 standard method. A complementary
method of summing the intensity of each ion across the entire
chromatographic range allows for rapid automated searching against a
database of ignitable liquid spectra and a measurement of similarity
between the ignitable liquid summed ion spectra. Furthermore,
background “matrix” effects can sometimes be accounted for to aid in
recognition and identification of ignitable liquid residues.

Summed ion spectra were created from existing GC-MS data files
obtained in the Ignitable Liquid Reference Collection (ILRC) database.
Similarity comparisons between the normalized summed ion spectrum of
an ignitable liquid sample and a database of ignitable liquid summed ion
spectra were performed by custom software written in-house. The
automated search produces a list of database entries and their similarity
with the ignitable liquid sample in rank order from most similar to least
similar. A similarity measurement between the summed ion spectra of 62
ignitable liquids was calculated. Cluster analysis based on the Euclidean
distance between the similarity measurements was performed to
determine if ignitable liquids within the same ASTM E1618
classification, as assigned by the Ignitable Liquids Reference Collection
Committee, would cluster together. The ability of the database search
method to correctly identify an ignitable liquid, its ASTM class and sub-
class was evaluated by receiver operating characteristic (ROC) analysis.
Since none of the time related data is retained within the summed ion
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spectrum, it was proposed that summed ion spectra of the same ignitable
liquid analyzed by different analytical methods and instruments could be
identified, provided that both analytical techniques capture data on
ignitable liquid components over the same volatility range. Ignitable
liquids of each ASTM classification were analyzed several times utilizing
The

comparison of these summed ion spectra for ignitable liquid

various analytical methods on several different instruments.

identification, ASTM classification and sub-classification was evaluated
by ROC analysis.

The results indicate the summed ion spectra of complex mixtures
contain enough information to make comparisons between ignitable
liquids by calculating a simple similarity metric. The cluster analysis
demonstrates ignitable liquids that predominately contain alkanes are
similar to one another. It also indicates ignitable liquids containing
alkanes are more similar to ignitable liquids with isoalkanes than
ignitable liquids containing aromatics. Duplicate analyses of the ignitable
liquids have an extremely high probability of being correctly identified
with the correct class and sub-class assignments having a lower
probability of being correct. Analyses of the same ignitable liquids with
various analytical and instrumental methods had slightly lower
probabilities of correct associations than those analyzed by the same
analytical method and instrument. Identification of specific product types
within a broader ASTM classification and sub-classification is possible
because each product contains a mixture of components in unique ratios.
Each component has a unique EI mass spectrum and the resulting sum of
spectra is similarly unique.

The software developed at UCF can rapidly perform the
comparisons between an ignitable liquid sample summed ion spectra and
a database of ignitable liquid summed ion spectra, typically searching a
database of 450 entries in a fraction of a second. The database search
results can assist in the determination of the ASTM classification and sub-
classification of an ignitable liquid sample. The method is also applicable
in the discrimination of questioned and known samples of complex
mixtures. The summed ion spectral comparison method with the in-house
software is being evaluated by the State of Florida Bureau of Forensic
Fire and Explosives Analysis. The software has been applied to assist
investigators in one missing person case and has been used to analyze and
discriminate between commercial explosives.

The summed ion spectral comparison with associated software
provides a complementary method to the ASTM E1618 standard method
typically utilized in fire debris analysis, and may find utility in many
additional physical evidence comparisons.

This work was supported by the Office of Justice Programs, National
Institute of Justice, Department of Justice. Views of the authors do not
necessarily represent the official position of the U.S. Department of
Justice.

Ignitable Liquids, Fire Debris, GC-MS

A30 Forensic Analysis of Triacetone Triperoxide
(TATP) for Information on the Synthetic
Route and Precursor Identity

Kimberly L. Painter, BS*, Charles D. Clark, BA, BS, Meghan
McCormick, BS, and Michael Sigman, PhD University of Central
Florida, National Center for Forensic Science, PO Box 162367, Orlando,
FL 32816-2367

After attending this presentation, attendees will be able to
understand the success and limitations of the approach to determine the
identity of the precursor material as well as the synthetic route.

This presentation will impact the forensic science community by
showing that it could be possible to determine which precursor chemicals
were used in a particular synthesis of TATP, or in discriminating between
different batches of TATP possibly found at multiple crime scenes.

Triacetone triperoxide (TATP) is a primary high explosive that has
been linked to various terrorist attacks worldwide, including the failed
attack on an American Airlines flight in 2001 by the infamous “shoe
bomber”, and the 2005 London subway bombings. For more than twenty
years TATP has been the explosive of choice among many terrorist groups
because its synthesis is relatively simple, and because the precursors used
in the synthesis of TATP can be readily obtained from commercial
For these same reasons TATP has also become alarmingly
popular among “amateur teenage scientists”, as is evident by the
prodigious number of amateur videos uploaded to the Internet showing
the preparation and detonation of homemade TATP. The proliferation of
information on the Internet regarding TATP has created an ever increasing
problem for homeland security and law enforcement organizations.
Though Internet recipes for the synthesis of TATP are easily found, they
often differ in which commercially available precursors are
recommended for use as substitutes for pure laboratory grade chemicals.

The research reported here is focused on the analysis of uninitiated
and initiated TATP samples for the purpose of obtaining information
about the precursor chemicals used in the synthesis, as well as gaining
information that might indicate the particular synthetic route used by a
terrorist or criminal. Many industrial and commercial chemicals
commonly used as precursors in the illicit synthesis of TATP often contain
additives and contaminants which can potentially carry through the TATP
synthesis. If these additives can be detected in the final product, they
might be used to forensically determine which precursor chemicals were
used in a particular synthesis, or in discriminating between different
batches of synthesized TATP, possibly found at multiple crime scenes.

TATP was synthesized by licensed personnel using a variety of
Internet recipes, and using both reagent grade and industrial and
commercial grade precursors. Precursor chemicals were analyzed for
The
additives and impurities were identified when possible and cataloged.

sources.

additives and impurities prior to their use in TATP synthesis.

Synthesized samples were then analyzed for the presence of trace
impurities and additives, and matched against standards. TATP samples
were detonated using a BAM Fallhamer device. Optimized analytical
methodologies were developed using gas chromatography-mass
spectrometry (GC-MS), electrospray ionization-mass spectrometry (ESI-
MS), ion mobility spectrometry (IMS), and polarized light microscopy
(PLM). Data and results will be presented to demonstrate successes and
limitations of this approach, and the potential forensic value of the
analyses will be also be discussed.

This research was supported by the National Institute of Justice,
Office of Justice Programs. The research was conducted at the National
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Center for Forensic Science, a member of the Forensic Resource
Network. Views presented do not reflect the position of the government
or infer endorsement.

TATP, Peroxides, Explosives

A31 Classification and Discrimination of
Container and Vehicle Glass by Laser

Induced Breakdown Spectroscopy (LIBS)

Jose R. Almirall, PhD, Department of Chemistry, Florida International
University, University Park, Miami, FL 33199; Maria A. Pérez, BS*,
Florida International University, Department of Chemistry and
Biochemistry, 11200 Southwest 8th Street, CP 194, Miami, FL 33199; and
Cleon Barnett, PhD, Florida International University, Department of
Chemistry and Biochemistry, 11200 South West 8th Street, Miami, FL
33199

After attending this presentation, attendees will understand the
significance of forensic glass examinations using Laser Induced
Breakdown Spectroscopy (LIBS) including how the data from the
analysis is interpreted.

This presentation will impact the forensic community by providing
a better understanding of the capabilities, advantages, and limitations of
LIBS in forensic analysis of glass.

The classification and discrimination of glass evidence can be of
Glass
fragments collected from a crime scene such as vehicle glass from a hit

importance in forensic investigation of several types of cases.

and run accident or fragments from container glass resulting from a
struggle are sometimes the only evidence providing information of
association between a suspect and the event. In this study, LIBS is used
to classify glass fragments into an end use category and discriminate
between similar container and similar vehicle glass fragments.

A 266nm pulsed Nd:YAG laser was used as the excitation source to
create a very small (~2 mm diameter) plasma. A fiber optic positioned to
collect the light emitted from the plasma is connected to a Mechelle
spectrometer (Andor Technologies) with a wavelength range between
200nm and 900nm and a ICCD camera (Andor Technologies) thus
producing a high resolution (R= 5000) spectra and a large amount of
spectral information in a very short time (~1sec). The emission lines
collected are characteristic of the elemental composition of the sampled
glass fragments removing ng quantities of the glass, making this
essentially a non-destructive technique. The samples included in this
work include 40 different container and 25 different vehicle glass
samples. The element menu used to classify and discriminate these two
types of glass is different and one of the advantages of LIBS is that all the
elemental information is available for interpretation. The laser energy
was kept constant at ~25mJ throughout all the experiments. The lens to
sample distance (LTSD) was optimized for the best coupling resulting in
the best precision of the analysis (focusing the laser ~1.7mm into the
sample).

Laser ablation inductively coupled plasma mass spectrometry (LA-
ICP-MS) was also used to analyze the same set of samples and the data
was compared to that obtained by LIBS. LA-ICP-MS is widely used in
crime labs worldwide, but the cost of the equipment, maintenance and
complicated data analysis makes LIBS a more cost-effective alternative
that is very fast and easy to use and interpret.

The container and vehicle glass samples are easily classified by the
elemental composition as determined by LIBS. Pairwise comparisons

using the LA-ICP-MS and LIBS data/results were used for the
discrimination study. All the container glass samples originating from
different sources were differentiated by both LA-ICP-MS and LIBS and
all vehicle glass samples known to have originated from different
manufacturing sources were also distinguished by both LA-ICP-MS and
LIBS. The use of LIBS has proven to be a reliable, useful technique
requiring almost no sample preparation and also providing a viable
alternative to the more established, but more resource intensive, LA-ICP-
MS and uXRF techniques for elemental analysis of glass.

LIBS, Glass Discrimination, Glass Classification

A32 Elemental Analysis of Cotton Fiber Evidence
using Solution ICP-MS and LA-ICP-MS

Jose R. Almirall, PhD, Department of Chemistry, Florida International
University, University Park, Miami, FL 33199; and Jenny Gallo, BS*,
8921 Southwest 142nd Avenue, Apartment 411, Miami, FL 33186

After attending this presentation, attendees will understand the
principles of Laser Ablation—Inductively Coupled Plasma/Mass
Spectrometry (LA-ICP/MS), the importance and use of cotton fiber
evidence in the field of forensic science and how elemental analysis can
help distinguish cotton samples based on elemental composition.

This presentation will impact the forensic community by introducing
a method for elemental analysis of cotton fibers for the purpose of
increasing the discrimination between otherwise similar cotton evidence.
Elemental analysis of cotton is also beneficial to customs and the USDA
because it would add an additional source of information to assist in the
geographic sourcing of cotton. The basis of the sourcing and
differentiation is that cotton grown in different geographic regions of the
United States (or the world) will have variations in trace metals due to soil
nutrients, water content and type of fertilizers used.

Fibers are very common pieces of trace evidence found at a crime
scene. Cotton is the most frequent type of fiber evidence encountered.
This is due to the fact that a large amount of clothing is made from cotton.

To date, analysis of cotton fiber evidence is limited to class
characterization, color and perhaps fracture matches. Fracture matches
are fairly uncommon and class/color characterization does much
information for discrimination purposes.

Currently, no method for the elemental analysis of cotton for
forensic use exists and the development of a method for elemental
analysis of cotton could change the way fiber evidence is used in court in
the future. Trace elemental content has the potential to provide additional
discrimination between very similar fibers that would otherwise not be
distinguished. Much of the cotton grown in the United States is exported
to other countries for manufacturing and then imported back into the
United States. Linking that exported cotton to certain geographical
growing regions of the United States would allow verification of the
source of the cotton. The USDA is also interested in elemental analysis
of cotton because it would allow quality control to verify what the
manufacturer reports on the label is what the clothing is actually made of.

A digestion procedure was developed and tested using solution ICP-
MS analysis yielding good precision data (< 5% RSD) for most of the
element menu (ie., Mg, Al, Mn, Pb, Sr, Ba, Fe). The method was then
transferred to LA-ICP-MS for bulk analysis of a pellet made from a small
amount (< 200 mg) cotton sample. LA-ICP-MS eliminates
digestion/solution steps (reducing cost and exposure to hazardous
materials), it’s relatively non-destructive, uses minimal amounts of
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sample (300ng is actually introduced into the instrument for every
analysis) and reduces analysis time. A comparison in precision and
discrimination between conventional solution ICP-MS and LA-ICP-MS
is presented. Approximately 50 white cotton samples of known
geographic origins have been analyzed to determine the discrimination
potential by elemental analysis and these results will be presented.

Cotton, LA-ICP-MS, Elemental Analysis

A33  Analysis of Smokeless Powder Components
by Capillary Electrochromatography -
Time-of-Flight Mass Spectrometry

Inge Corbin, BS*, Miami-Dade Police Department, 9105 Northwest 25th
Street, Room 2149, Doral, FL 33172; Maximilien Blas, PhD, 11200
Southwest 8th Street, Miami, FL; and Bruce R. McCord, PhD,
Department of Chemistry, Florida International University, University
Park, Miami, FL 33199

After attending this presentation, attendees will learn how the
components of of commercial smokeless gunpowder can be detected and
identified using capillary electrochromatography - mass spectrometry
(CEC-TOF-MS).

This presentation will impact the forensic community by providing
the details of a fast and robust analytical method with minimal sample
preparation that avoids the sample instability and degradation that can
occur with methods such as gas chromatography.

Unburned particles of smokeless powder found at a bombing scene
can be analyzed to associate evidence found at the crime scene to a
particular brand of powder. This identification may lead to a source of the
powder and possibly generate investigative leads.

Individual standards of commonly found smokeless powder
components were prepared by dissolving 1.0 mg of each standard in 1.0
ml of methylene chloride. A mixed standard was also prepared. An
aliquot of each standard was put in a vial, the methylene chloride
evaporated under ambient conditions, and reconstituted in acetonitrile and
SmM sodium phosphate buffer adjusted to pH 6.8. It was found that
85:15 was the optimum ratio. A 50 cm hexyl acrylate-based monolith was
prepared and conditioned with the acetonitrile/buffer solution.

All standards were analyzed with an Agilent G3250AA LC/MSD
TOF run in CEC mode. For each run the capillary was conditioned with
buffer solution for five minutes, followed by electrokinetic injection of
the sample at 30 kV for 10 seconds. The capillary was maintained at 30
kV and 5 bar pressure during the separation and TOF-MS detection.

The results proved the efficient and reproducible separation of ten
compounds found in smokeless powders: diphenylamine,
dimethylphthalate, diethylphthalate, dibutylphthalate, methyl centralite,
ethyl centralite, 2-nitro- and 4-nitrodiphenylamine, and 2-nitroso- and 4-
nitrosodiphenylamine.

The use of CEC-TOF-MS represents a promising analytical scheme
for the detection and identification of smokeless powder components. It
is a fast, reproducible technique for the discrimination of smokeless
gunpowder that avoids the problems presented by the breakdown of
thermally labile components of smokeless powder during GC-MS
analysis. Further research will concentrate on post-blast analysis of both
intact and burned smokeless powder components.

Smokeless Powder, Electrophoresis, Mass Specrometry

A34 Cathodoluminescence (CL) Microscopy
and Spectroscopy Application to Soil/Sand

Dale K. Purcell, MS*, City University of New York, John Jay College, 445
West 59th Street, New York, NY 10019; Ashley Standerfer, BS, Mitre
Corporation, FBI Laboratory, CFSRU, Quantico, VA 22135; Graham F.
Peaslee, PhD, Hope College, Chemistry Department, Hope College, 35
East 12th Street, Holland, MI 49423; and Robert D. Koons, PhD, and
JoAnn Buscaglia, PhD, FBI Laboratory, CFSRU, FBI Academy, Building
12, Quantico, VA 22135

After attending this presentation, attendees will understand the
principles of cathodoluminescence (CL) microscopy and spectroscopy
applied to soil/sand, as well as sample preparation, mineral component
identification, digital image processing, and elemental analysis.

This presentation will impact the forensic community by illustrating
the key steps in practical application of the method and its integration into
techniques currently used in forensic soil/sand analysis.

This poster presentation describes and demonstrates the application
of cathodoluminescence (CL) microscopy and spectroscopy to the
characterization of mineral components of soil/sand. Forensic geologic
samples are often comprised of varying concentrations of both light and
heavy minerals, as well as foraminifera, diatoms, and other organic
particles, making them amenable to identification by a variety of
methods. Quartzes, carbonates, and feldspars are the most abundant
minerals on Earth and, as such, are usually encountered as constituents of
soil/sand samples. Because these minerals are ubiquitous, they may be
found in even very small amounts of trace geologic materials such as dirt
smears and dust. Application of CL microscopy and spectroscopy is
suitable to differentiate among common classes of minerals, such as
feldspars, carbonates, zircons, and quartzes, all of which exhibit
characteristic CL colors when bombarded with an electron beam. The
cathodoluminescence emission is related to the presence of trace element
activators, such as Cr**, Mn?', Mn*, Fe*', and rare earth elements
(REE?*"*), such as hafnium, neodymium, dysprosium, and europium, as
well as due to lattice defects within the crystal.

Additionally, within the mineral types, cathodoluminescence
microscopy and spectroscopy will provide information that can
discriminate among different sources of each mineral. The additional
discrimination among sources of quartz, for example, would provide a
useful tool for the forensic comparison of these geologic materials.
Further, CL microscopy and spectroscopy, combined with traditional
forensic geologic methods, may offer information for source
determination by providing information about the conditions under which
the mineral was formed.

Study results presented will include: (1) suitable sample preparation
for processing with multiple techniques, (2) the application of CL digital
image processing, and (3) particle elemental analysis, using automated
SEM-EDS and micro-XRF. The focus of this study is to develop an
optimized analytical scheme for processing small sample sizes with these
microanalytical methods. Considerations of sample size and sequence of
analyses necessary for sample manipulation, integrity and beam damage,
as well as automation of processing for high sample throughput, will also
be presented.

Cathodoluminescence, Soil, Microscopy
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A35 Ion Beam-Induced Luminescence as a

Forensic Tool

Rachel M. Driscoll*, Chemistry Department, 35 East 12th Street,
Holland, MA 49423; JoAnn Buscaglia, PhD, FBI Laboratory, CFSRU,
FBI Academy, Building 12, Quantico, VA 22135; Paul A. DeYoung, PhD,
Hope College, Physics Department, 23 Graves Place, Holland, Ml
49423; and Justin M. Lunderberg, GED, and Graham F. Peaslee, PhD,
Hope College, Chemistry Department, 35 East 12th Street, Holland, Ml
49423

The goal of this presentation is to introduce the principles and
practice of ion beam-induced luminescence with a specific focus on the
spectroscopic information that can be obtained from forensic samples and
the applicability of IBIL to cases of comparison, authentication, and
provenance.

This presentation will impact the forensic community by
demonstrating how the ion beam - induced Luminescence (IBIL) is a new
technique that is applicable to a range of questions involving the forensic
analysis of trace evidence. The spectroscopic information provided by
IBIL can aid in comparison, authentication, and provenance examinations
of forensic materials including soil, building materials, paints, and glass.

Recent  studies potential  for
cathodoluminescence (CL) to be an important forensic tool in the

have demonstrated the
discrimination and potential sourcing of trace materials that luminesce.
CL is the emission of visible or near visible light from a sample that has
been bombarded by an electron beam. An ion beam-induced
luminescence (IBIL) method that can be used to discriminate between
different minerals by bombarding them with an accelerated proton or
alpha beam has been developed. Since all luminescence results from the
alteration of band-gap energies due to the presence of trace elements or
structural defects in crystalline materials such as minerals, both IBIL and
CL produce similar UV-Vis-NIR spectra. This emission is characteristic
of either the geological environment of formation of the mineral or, for a
synthetic luminescent manufacturing  process.
Luminescence is observed in many materials routinely encountered as

material, the

trace evidence, including soils and rocks, building materials, glass, and
pigments. The variation in luminescence for a particular mineral can
therefore be used to discriminate among samples from different sources
or, in certain cases, provide information about the provenance of a
sample.

Many of the most abundant minerals (e.g., quartz, feldspar, and
Due to their ubiquitous nature,
these mineral components have typically been underutilized for forensic

carbonate minerals) are luminescent.

discrimination. However, the variation in luminescence within a given
mineral type provides additional discrimination among sources and offers
the potential for improving the significance of geological evidence. Prior
research has demonstrated that cold cathode CL with light microscopy
provides a relatively fast method to screen soil samples through visual
identification of