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Disclosure

It is the policy of the American Academy of Forensic Sciences to insure balance, independence, objectivity and scientific rigor in all its educational
activities. All faculty participating in these programs are expected to disclose to the program audiences, prior to presenting, (1) any real or apparent
conflict(s) of interest related to the content of their presentations, (2) discussion of unapproved (unlabeled) uses of pharmaceuticals/medical devices
and, (3) ongoing research (preliminary) data. 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.
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Special
Sessions

SS1  Multidisciplinary Symposium on the

Uses of Forensic Science -Multidisciplinary
and Jurisdictional Interfacing After a
Critical Incident: After an Event Occurs,
Such as "9/11" How Do Local Agencies
and Jurisdictions Work and Interact
Together?

Garry J. Bombard, MS, Illinois State Police, 1941 West Roosevelt Road,
Chicago, IL; Amanda C. Sozer, PhD*, Technology Consulting Services,
4612 Framlee Circle, Fairfax, VA; Frank A. Ciaccio, MPA*, National
Transportation Safety Board, 490 L'Enfant Plaza, East Southwest,
Washington, DC; Joyce L. de Jong, DO¥, Sparrow Health Systems, 1215
East Michigan Avenue, Lansing, MI; Edmund R. Donoghue, MD*,
Office of the Medical Examiner for Cook County, 2121 West Harrison
Street, Chicago, IL; Mary G. Ripple, MD*, 68 Bluebird Road, Port
Deposit, MD; Frank P. Saul, PhD*, Lucas County Coroner's Office,
2595 Arlington Avenue, Toledo, OH; Paul S. Sledzik, MS*, National
Museum of Health and Medicine, AFIP, Washington, DC; Robert W.
Haley*, Critical Incident Response Command, Illinois State Police,
Springfield, IL; Teresa M. Kettelkamp*, 124 East Adams Road, P.O. Box
19461, Springfield, IL; James P. Ross, BS*, Armed Forces DNA
Identification Laboratory, Office of the Armed Forces Medical Examiner,
AFIP, Washington, DC; Todd A. McCall*, FBI Response Team, FBI
Academy, Quantico, VA; James P. Ross, BS* Olffice of the Armed Forces
Medical Examiner, AFIP, Washington, DC

This Multidisciplinary Symposium is designed as an interactive
forum bringing together various jurisdictions and experts involved with
handling a critical incident. All presenters are involved in critical
incident planning and response, and many have "9/11" experience.

Generally, a critical incident consists of two parallel ongoing inves-
tigations. These are the criminal investigation and the identification of
human remains. A critical incident event may be coordinated by national
agencies, regional agencies, or a combination of the two depending on
the overall event. The session will be divided into two aspects reflecting
both the criminal investigation and the identification of human remains.
The session will further be divided to cover national and regional
perspectives of these topics.

The presentations and round table discussions will feature a variety
of forensic and associated experts. Questions to be answered during the
presentation are: Who are these experts? What do they do? How do they
coordinate? How do local agencies or governmental bodies interact with
all of these experts? and, How can agencies better prepare for a critical
incident in the future?

Jurisdictions, Critical Incidents, Forensic Experts

SS2  Young Forensic Scientists Forum -

Emerging as a Young Forensic Scientist

C. Ken Williams, MS*, New Jersey State Police Department, South
Regional Laboratory, 1101 South Whitehorse Pike, Hammonton, NJ;
Amy C. Price, BS, Virginia Division of Forensic Science, 6600
Northside HS Road, 2nd Floor, Roanoke, VA, Claire E. Shepard, MS,
3630 Camp Circle, Crime Scene Unit, Decatur, GA; Sheila M.

Estacio, BA*, Office of the Chief Medical Examiner - NYC Office,
Department of Forensic Biology, 520 First Avenue, New York, NY;
Edward G. Bernstine, MS, PhD*, State Police Crime Laboratory,

702 South Westfield Street, Feeding Hills, MA 01030, Charles H.
Dold, JD, MBA* 13145 92nd Avenue, NE, Kirkland, WA; David L.
Exline, MSFS, Chemicon, Inc, 7301 Penn Avenue, Pittsburgh, PA; Eric
W. Greenberg, BA, MFS*, 935 Pennsylvania Avenue, NW, Washington,
DC; Christopher M. Gojcz, BS*, 28 Atwood Avenue, Pawtucket, RI;
Carol Henderson, JD*, Shepard Broad Law Center, Nova Southeastern
University, 3305 College Avenue, Ft. Lauderdale, FL; Graham R.
Jones, PhD*, Medical Examiner's Office 7007-116 Street Northwest,
Edmonton, AB, Canada,; Kenneth E. Melson, JD* United State's
Attorney's Office, 2100 Jamieson Avenue, Alexandria, VA, Kathleen J.
Reichs, PhD*, UNC-Charlotte, Department of Sociology &
Anthropology, Charlotte, NC,; Marie Samples, MS*, Office of the Chief
Medical Examiner, Department of Forensic Biology, 520 First Avenue,
New York, NY; Helena Soomer, DDS* Department of Forensic
Medicine, University of Helsinki, P.O. Box 40, Helsinki, Finland

The role of the Young Forensic Scientist has changed drastically
over the past few years. The many "forensic science" television shows
have caused the public to expect answers in minutes and for laboratories
to work miracles. The sensationalism creates its share of backlogs, but
it is not the only factor in the changing role. Recent terrorist attacks, and
the threat of future ones, have also impacted the future of the young
scientist. The pressures placed on forensic science by the public and the
constantly growing caseloads have created a need for young forensic sci-
entists to quickly make the transition from school to employment and
then to expert. The best preparation for the transition is to be informed
of the situation. Focusing on the factors involving both the aspiring and
the emerging forensic scientist, the full day program consists of presen-
tations by established members of the forensic science community as
well as those that are new to field. The day session concludes with a
mock trial that is designed to prepare the attendees for courtroom
testimony through demonstration. An evening session has been added to
provide a more concentrated focus on those attendees looking to enter
the field. Registrants are encouraged to bring copies of their resumés in
order to have them fine-tuned during an interview and resumé workshop.
The informal atmosphere and the experiences of the new and established
members of the field create an environment that fosters questions and
discussion.

The program should appeal to individuals with a strong desire to enter
the field of forensic science as well as those with a few years of experience
and looking to get ahead. The combination of lecture, demonstration and
handouts will help to accomplish this goal. Realizing that the knowledge
and experience level will vary greatly, the program is designed to touch
upon many topics, ranging from the procedure in which one must follow to
make a presentation at an Academy meeting to fine-tuning your resumé for
that very first job search. Emerging Forensic Scientists will share their tales
of landing that first job in the field and their involvement with the World
Trade Center Disaster. Established members of the field will also be in
attendance to share their experiences and to help answer any questions that

* Presenting Author



the attendees may have during our afternoon Open-Forum Discussion. The
legal aspects of forensic science will be addressed and put to the test during
the afternoon Expert Witness Demonstration. This should give the
attendees an idea of what to expect before they take the stand.

The objectives of the Young Forensic Scientists Special Session are as
follows:

* to understand the membership process of the American Academy
of Forensic Sciences
to understand the pressures facing the young forensic scientist
to understand the process of publishing papers, making
presentations, and authoring books
to understand what employers want to see in a resumé and during
an interview
to understand the role that the law plays in forensic science

« to understand the role of the Expert Witness
And finally...

« to understand the Role of the Young Forensic Scientist in the Fight

Against Terrorism!

Emerging Forensic Scientists, Career Preparation, Expert Witness
Testimony

SS3  Forensic Scientific Investigations:

The Role of Independent Forensic
Scientists in the Investigation of
Fatalities Associated With International
Conflicts: Differentiation of “Massacre”
From War Zone Deaths (Combatants

and Civilians)

Michael M. Baden, MD* Forensic Science Unit, New York State
Police, Building 22, State Campus, Albany, NY; Henry C. Lee, PhD*,
Connecticut Forensic Laboratory, Connecticut State Police, 278
Colony Street, Meriden, CT; Cyril H. Wecht, MD, JD*, Allegheny
County, 542 Fourth Avenue, Pittsburgh, PA

This session is intended to inform and educate the forensic
community about the problems, pitfalls, and significance of investigating
deaths occurring in conflicts involving different ethnic, racial, and nation-
ality groups.

Firsthand experiences related by the presenters will provide back-
ground information and knowledge for future utilization and broader
application.

In every instance of an alleged massacre since World War 11, forensic
scientists have been called upon to conduct examinations of dead bodies,
gravesites, and other physical circumstances and factors to assist in the
determination of how those multiple deaths occurred. Cambodia, Bosnia-
Herzogovina, and various countries in Africa are examples that readily
come to mind. Such forensic examinations are not designed or intended
to supplant other investigative efforts, nor are they to be construed as the
sole determiner of such an inquiry. However, an investigation conducted
by highly competent and experienced forensic scientists is obviously quite
different from a non-scientific inquiry conducted by political, military, and
other groups of organizational personnel.

Without the input of forensic scientists of this caliber, it is difficult to
understand how an assessment of the cause and manner of death
(i.e., intentional homicide/massacre vs. accidental/war combat) could be
ascertained. As a matter of fact, without such input, conclusions arrived at
solely by military, governmental, and political investigators would be
subject to doubt, criticism, and perpetual challenge.

Individuals with international reputations based upon education,
experience, and proven performance should be selected for these kinds of
extremely sensitive, dramatic, and critical investigations. To the fullest

extent possible, the forensic scientists who are willing to become involved
in this kind of endeavor should not have a political agenda of their own to
pursue. It should be kept in mind that longstanding reputations could be
jeopardized if the investigation is not conducted in a thorough, competent,
and objective fashion. There would be much to lose for professionally
active and reputable forensic scientists by the promulgation of a spurious
report with false conclusions and unsubstantiated opinions.

These kinds of incidents are always complex, controversial, and fre-
quently quite critical from a regional and international political
perspective. Cessation of military conflict or lingering hostilities may
depend upon the findings of such a proposed team of independent, highly
regarded forensic scientists. Accordingly, it is imperative that this kind of
approach be implemented in every situation of this kind. From the
standpoint of the forensic scientists involved in such an investigation, no
endeavor could be more professionally significant and important.

Massacre, Forensic Scientific Investigation, Military War Deaths

FS1 The Council on Forensic

Science Education, COFSE

Lawrence Kobilinsky, PhD*, John Jay College of Criminal Justice,
899 Tenth Avenue, New York, NY

Forensic science is a unique scientific discipline requiring its practi-
tioners to have, in addition to technical skills and knowledge, also critical,
analytical thinking skills, communication skills and an ethical awareness
of the role of the scientist in the criminal justice system. A complete edu-
cational program, therefore, should create forensic science professionals.
The Council on Forensic Science Education (COFSE) was formed more
than two decades ago by a group of forensic science educators who were
dedicated to achieving the following objectives: 1) to encourage the
exchange of ideas and information regarding academic programs in the
laboratory based forensic sciences and the discussion of problems of
common interest; 2) to work collectively toward the coordination and
upgrading of academic forensic science programs; 3) to promote con-
structive integration of formal academic training with postgraduate prepa-
ration for professional practice; 4) to foster friendship, cooperation and
synergism among academic forensic scientists, practicing professionals,
and laboratory management; 5) to encourage research and the
advancement of knowledge benefiting forensic science; and, 6) to pursue
other objectives appropriate to the advancement of forensic science edu-
cation.

Membership is open to any person of professional competency, integrity,
and good moral character who is actively engaged in forensic science edu-
cation. Members of the Council are employed by various public and
private educational institutions and are in all academic ranks. Some are
college administrators and have responsibility for running forensic science
programs. Although some are part time, most are full time educators.
Some have experience as crime laboratory directors. Some have spent
their careers working with undergraduates while others work exclusively
with graduate students, and some members work with both.

Recently there has been a marked increase in the number of forensic
science programs at colleges and universities. Many programs have been
established despite very limited resources, insufficient personnel, lab
space, and support for these programs. Students completing these pro-
grams expect to find employment in crime labs but are surprised to learn
that lab management is not impressed by the curriculum. COFSE has been
working to develop academic standards for both undergraduate and
graduate education. COFSE has also been discussing accreditation of
forensic science educational programs. A web site has been established
and is under development. Plans are underway to link this site with the
Academy's home page.

Forensic Science Education, COFSE, Council
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FS2  Technical Working Group on Education

and Training in Forensic Science:
Academic Program Guidelines

Max M. Houck, MA*, West Virginia University, Forensic Science
Initiative, 886 Chestnut Ridge Road, Morgantown, WV; Anjali
Swienton, MFS, JD, National Institute of Justice, 810 7th Street, NW,
Washington, DC; and Michael Yura, PhD, West Virginia University
Forensic Identification Program, 707 Allen Hall, Morgantown, WV

After this presentation, the audience will have an overview of process
and results of the professional continuing education guidelines generated
by the Technical Working Group on Forensic Science Education and
Training.

Based upon the recommendations of the forensic science community
in the National Institute of Justice 1999 publication, Forensic Science
Review of Status and Needs, the educational and training needs
"...of the forensic community are immense. Training of newcomers to the
field, as well as providing continuing education for seasoned professionals,
is vital to ensuring that crime laboratories deliver the best possible service
to the criminal justice system. Forensic scientists must stay up to date as
new technology, equipment, methods, and techniques are developed. While
training programs exist in a variety of forms, there is need to broaden their
scope and build on existing resources." (Forensic Science Review of Status
and Needs, executive summary, page 4, emphasis added).

The Technical Working Group on Education and Training in Forensic

Science (TWGED) is a multidisciplinary group of experts from the United
States and Canada formed to respond to this need. Each member represents
his or her respective agency or practice in forensic science and is involved
in the education and/or training of forensic scientists, either as students or
professionals. The members of TWGED represent academia, operational
forensic science laboratories, professional forensic science organizations,
and the legal system.
At the outset, it must be stressed that the work product of TWGED is guide-
lines and recommendations, not standards or requirements. These guide-
lines address qualifications for a career in forensic science, undergraduate
curriculum in forensic science, and graduate education in forensic science.
These topics will be addressed in a companion paper at this meeting. This
paper addresses the professional training and continuing education guide-
lines drafted by TWGED.

Training is the formal, structured process through which an individual
progresses from a current level of scientific knowledge and expertise to the
level of competency required to conduct specific forensic analyses.
Continuing professional development is the mechanism through which an
individual remains current or advances to a higher level of expertise, spe-
cialization, or responsibility. All forensic scientists have an ongoing oblig-
ation to remain current in their field through the process of continuing edu-
cation and other developmental activities. Similarly, laboratory man-
agement and its parent agency have an ongoing responsibility to provide
support and opportunities for this continuing professional development.

In order for any training or continuing professional development to be
recognized, it must be properly documented. The model criteria for training
consist of entry requirements, program structure and content, assessment
mechanisms, and documentation.

Entry requirements should include specified minimum academic and
experiential requirements consistent with recognized, peer-defined stan-
dards (e.g., SWGs, ASCLD/LAB, ABC). Applicants must be aware that
ongoing background security clearances and random drug testing may be
required. Program structure should include the following written compo-
nents: learning objectives, instructor qualifications, student requirements,
detailed syllabus, performance goals, periodic assessments, and compe-
tency testing. Program content should be designed to include both disci-
pline-specific and core elements. Core elements are essential topics that lay
the foundation for entry into professional practice regardless of the spe-
cialty area and include standards of conduct, safety, policy issues, legal

issues, and communication. Discipline-specific elements guided by recog-
nized peer-defined standards should be incorporated, as appropriate,
including history of the discipline, relevant literature, methodologies and
validation studies, instrumentation, statistics (where appropriate),
knowledge of related fields, and testimony. The trainee's progress should be
assessed at appropriate intervals.

Continuing professional development encompasses competency
maintenance, skill enhancement, and other aspects of professional activ-
ities. It is important that continuing professional development be structured,
measurable, and documented. Courses taken for continuing professional
development should include the following predefined structural compo-
nents: Learning objectives, instructor qualifications, detailed syllabus or
program description, assessment, and documentation. Assessment mecha-
nisms for continuing professional development include: Oral exams or
reports, written exams or reports, peer-reviewed publications, instructor or
presenter evaluation, laboratory practicals and exercises, and observation of
technical performance.

The agency must keep a permanent, official record of employee con-
tinuing professional development activities. The employee is encouraged to
keep a personal copy of his/her record. The agency record must include a
detailed description of the activity, its structural elements, and performance
documentation, such as academic credit, continuing education credit, cer-
tificates, and/or proceedings' abstracts.

Training and continuing professional development based on the
model criteria may be implemented in a variety of ways to maximize
opportunities, minimize costs, and ensure high standards of professional
practice. Examples of implementation include instructor-led courses, pro-
fessional conference/seminars, distributed learning, apprenticeships, resi-
dencies, internships, teaching and presentations by trainee/employee, and
independent learning.

TWGED recommended that the forensic laboratory establish a
process to oversee, coordinate, and document all training and continuing
professional development. Training and continuing professional devel-
opment programs should be externally audited on a periodic basis.

TWGED also recommended that continuing education and training

courses include qualified instructors, written course syllabus/outlines,
written course objectives, instructor/course evaluations, mechanism for
student assessment, documentation of student performance, and quan-
tifiable elements such as continuing education units, academic credits,
number of hours, or points. It was recommended that a clearinghouse of
training-related opportunities be maintained.
Resources are needed to properly support training and continuing profes-
sional development. Qualified forensic scientists and supervisors should be
afforded time in addition to their regular duties to mentor trainees and/or for
their own continuing professional development. It should be recognized
that case productivity will be affected by this reallocation of laboratory
resources.

Agencies may partner to develop and provide intensive formal disci-
pline-specific programs for trainees. These programs can relieve an opera-
tional forensic science laboratory of the in-house mentoring needed for an
individual to be able to conduct casework. This partnering model may also
be extended to continuing professional development, with agencies
working together to develop and provide standardized training curricula
and materials for use across multiple agencies. Although these partnerships
significantly reduce costs, funding for student attendance will be needed.

It is recommended that between 1% and 3% of the total forensic
science laboratory budget be allocated for training and continuing profes-
sional development. The professionalism expected of forensic science staff
mandates that appropriate resources for training and development are pro-
vided by the parent agency. Forensic science is a labor-intensive under-
taking, in which the quality, experience, and technical currency of per-
sonnel performing the work are paramount. Neglect of on-going training
and professional development of staff leads to organizational failure to
meet service goals and quality requirements of stakeholder agencies.

Education, Training, Forensic Science
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FS3  Technical Working Group on Education

and Training in Forensic Science, the TWG
Process, and Academic Program Guidelines

Anjali Swienton, MFS, JD*, National Institute of Justice, 810 7th
Street, NW, Washington, DC; Max M. Houck, BS, MA*, West Virginia
University, West Virginia University, Morgantown, WV; Christopher
Turner*®, National Institute of Justice, 810 7th Street, NW, Washington,
DC; and Michael Yura, PhD*, West Virginia University, West Virginia
University, Morgantown, WV; Lisa Forman*, National Institute of
Justice, 810 7th Street, NW, Washington, DC

The goals of this research project are to present to the forensic com-
munity how NIJ's consensus TWG process was used by forensic science
educators and practitioners to draft model curricula for academic institu-
tions offering degree programs in forensic science.

The National Institute of Justice 1999 publication, Forensic Science
Review of Status and Needs, identified the educational and training needs
of the forensic community as "immense." Participants in the development
of that document targeted the education and training of the nation's
forensic scientists as critically lacking and detrimental to the criminal
justice needs of the country.

The Technical Working Group on Education and Training in Forensic
Science (TWGED) is a multidisciplinary group of experts from the United
States and Canada formed to respond to this need. Each member repre-
sents his or her respective agency or practice in forensic science and is
involved in the education and/or training of forensic scientists, either as
students or professionals. The members of TWGED represent academia,
operational forensic science laboratories, professional forensic science
organizations, and the legal system.

The work product of TWGED is put forth as guidelines and recom-
mendations which are not intended as standards or requirements. These
guidelines address qualifications for a career in forensic science, under-
graduate curriculum in forensic science, graduate education in forensic
science, and training and continuing education that the group as a whole
selected through a consensus process. This last topic will be addressed in
a companion paper at this meeting.

Because of the role that forensic science plays in the criminal justice
system, personal honesty, integrity, and scientific objectivity are para-
mount. Forensic scientists also need to have a strong foundation in the
natural sciences. For example, new hires in forensic science laboratories
performing analyses of drugs, DNA, trace, and toxicological evidence typ-
ically will have a degree in chemistry, biochemistry, biology, or forensic
science from an accredited institution. Although forensic scientists
involved in the recognition and comparison of patterns, such as latent
prints, firearms, and questioned documents, historically may not have
been required to complete a college level degree, the trend in the field is
to strengthen the academic requirements for these disciplines and require
a baccalaureate degree, preferably in a science.

A model career path for a forensic scientist begins with formal edu-
cation and continues with training, post-graduate education, certification,
and professional membership. The career path contains elements, which
address most of the components of this flow chart, to guide students, lab-
oratory managers, agency personnel, and the public in understanding how
credentialing can positively impact the overall effectiveness of forensic
science practice.

The undergraduate forensic science major offered at an academic
institution should provide a strong and credible science foundation empha-
sizing the scientific method and problem-solving skills for use in both
classroom and laboratory settings. Graduates of an undergraduate forensic
science program should also have acquired knowledge, skills, and abil-
ities, which include scientific writing, public speaking, laboratory safety
practices, computer software application skills, and laboratory skills.

It is likely that an increasing number of forensic scientists will seek

graduate level education in the forensic or natural sciences to facilitate
career advancement. A fundamental background in the natural sciences is
central to the graduate education of a forensic scientist who conducts
examinations of physical evidence in the laboratory setting. A program of
forensic science education at the graduate level must do more than educate
students in theoretical concepts. A graduate education for forensic scien-
tists is expected to provide the student with critical thinking ability,
problem-solving skills, and advanced, discipline-specific knowledge.
This presentation will focus on the Technical Working Group process for
consensus building and the identification of educational elements in model
curricula.

Consensus, Education, Training

FS4  Forensic Education Programs Accreditation

Committee (FEPAC) of the AAFS

José R Almirall, PhD*, Department of Chemistry and International
Forensic Research Institute, Florida International University, University
Park, Miami, FL; and James Hurley, MS, American Academy of
Forensic Sciences, P.O. Box 669, Colorado Springs, CO

The goals of this research project are to present the mission, organi-
zational structure, and activities of the accreditation body of forensic
science academic programs.

AAFS past-President Mary Fran Ernst established the Forensic
Education Programs Accreditation Committee (FEPAC) as an ad hoc com-
mittee in November of 2001 and named the membership to include 5 edu-
cators, 4 lab directors, one director of training for a large organization, a
member representing the NIJ, a consultant on accreditation issues and an
AAFS staff member.

The mission statement of the FEPAC follows: The mission of the
FEPAC is to maintain and enhance the quality of forensic science edu-
cation through a formal evaluation and recognition of college level aca-
demic programs. The primary function of the committee is to develop and
maintain standards and administer an accreditation program that recog-
nizes and distinguishes high quality undergraduate and graduate forensic
science programs.

It is the intention of the committee to meet once a year at the AAFS
Annual Meeting to conduct the business of the committee. Some of the
work of the committee (through task groups, and program evaluations)
would take place through correspondence with the AAFS staff member
coordinating the correspondence.

Liaison appointments to the Council of Forensic Science Educators,
the American Board of Criminalistics, and ASCLD have also been estab-
lished.

Additional volunteer AAFS members under the guidance of and
direction from the FEPAC members may carry out the on-site evaluations
of academic programs. Familiarity with the guidelines by which programs
are evaluated is a requirement for this responsibility.

It is the intention of the committee to use the product of the West
Virginia University/National Institute of Justice funded Technical Working
Group on Education (TWGED) as the basis of the standard for the accred-
itation of academic programs. The committee also decided not to include
the evaluation of continuing education programs and other non-academic
institutions at the present time. The committee will pursue recognition
from the U.S. Department of Education (DoED) as an accreditation body
and has hired a consultant to guide the AAFS through this process.

The aim of this presentation is to provide an update of the FEPAC
activities in 2002 and to describe the proposed activities for 2003 and
beyond. The committee aims to conduct a pilot accreditation program in
2003 and a full accreditation program (first 12 academic programs) in
2004 for vote at the February. 2005 meeting.

Forensic Science Education, FEPAC, AAFS
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FS5 Young Forensic Scientists Forum (YFSF)

Sheila M. Estacio, BA*, Special Session Co-Chairman, Young Forensic
Scientists Forum, NYC OCME, Department of Forensic Biology, 520
First Avenue, New York, NY

During this presentation the attendee will learn about the history of
the YFSF, how to become involved and become a member, the purpose of
the Special Session, and how to use and contribute to resources such as the
YFSF website and YFSF newsletter.

The Young Forensic Scientists Forum (YFSF) was formed in 1995
with the purpose of providing a welcoming environment for new and
young (less than 5 years in the field) forensic scientists and those inter-
ested in pursuing careers in forensic science.

Objectives of the YFSF are follow:

- To provide information about educational, internship, research, and
job opportunities in the field of forensic science;

- To introduce new and young forensic scientists to their colleagues
and to potential mentors, and to provide networking opportunities;

- To assist in attaining and upgrading membership in the American
Academy of Forensic Sciences and to provide links to other
forensic science organizations; and,

- To educate members about grant and scholarship opportunities as
well as competitions targeted for young forensic scientists, such as
the Emerging Forensic Scientist Award sponsored by the Forensic
Sciences Foundation.

Those who attend the YFSF Special Session at the Annual Meeting
of the American Academy of Forensic Sciences will have the opportunity
to hear speakers in the field of forensic science discuss their careers, to
learn how to establish a career in forensic science through education and
hands-on experience, and to observe expert testimony in a mock trial.

Dr. Steven Batterman, the founder of the YFSF, stated that emerging
forensic scientists are "the future of forensic science."  The central
purpose as an organization recognized by the American Academy of
Forensic Sciences is to enrich the education and experience of those who
have recently entered the field and to encourage students and those who
are changing fields in their pursuit of careers in forensic science.

Young Forensic Scientists Forum, Forensic Science Education,
Career Planning
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Breakfast
Seminars

BS1 Mass Disaster in Chicago

Edmund R. Donoghue, MD*, Eupil Choi, MD*, and Barry D.
Lifschultz, MD*, Office of the Medical Examiner of Cook County,
2121 West Harrison Street, Chicago, IL

The objective of this breakfast seminar is to review actual mass
disasters occurring in Chicago, and to discover what may be learned from
these events to prepare for future disasters.

In the history of Chicago, many disasters have been presented as fires.
On October 8, 1871, following a three-month drought, the Great Chicago
Fire broke out in a barn on the city's West Side and quickly blew across the
Chicago River into the downtown area. Firefighters were hampered by dis-
patch problems, high winds, and lack of water. When the fire was put out
24 hours later, 300 lives had been lost, 18,000 buildings destroyed, and
100,000 people left homeless.

Chicago's most deadly fire occurred on December 30, 1903, when fire
broke out on the stage of the newly opened Iroquois Theater. The confla-
gration killed more than 600 of the 1,900 patrons who had come to see the
musical "Mr. Blue Beard" starring comedian Eddie Foy. A defective spot-
light ignited a velvet curtain and fire quickly spread to highly flammable
canvas scenery backdrops stored above the stage. An asbestos fire curtain,
designed to prevent the spread of an on-stage fire, became stuck before
reaching the fully down position leaving a gap that exposed the audience
to flames and smoke. Lack of ushers, locked exit gates, and inward
opening exit doors contributed to the disaster.

Another tragic fire happened on December 1, 1958, when 92 school
children and three nuns perished at Our Lady of the Angels Grammar
School. The fire started in a trash bin in the basement and quickly spread
up the rear stairwell to the second floor. Smoke and flames filled the
second floor corridor, trapping the children and nuns in their classroom.
Many who survived jumped from high second floor windows before fire-
fighters arrived. The fire was later found to be the arson work of a sixth
grader who wanted a little time out of class. The Chicago Municipal Code
was amended to require fire doors, enclosed stairwells, automatic sprinkler
systems, and automatic internal fire alarm systems linked directly to the
fire department in all schools.

Chicago's largest mass disaster occurred on July 24, 1915, when the
excursion steamer Eastland, on its way to a picnic for Western Electric
employees, capsized in the Chicago River killing more than 800 of the
2,500 persons on board. The steamer, known to be top heavy with a ten-
dency to list, had a water ballast system that made it dangerously unstable.
A temporary mortuary was established at the 2nd Regiment Armory with a
nursery to watch children while parents looked for the bodies of family and
friends. An outraged public blamed not only the boat's owners but also the
Federal Steamboat Inspection Service.

The largest aviation disaster in the history of the United States took
place at O'Hare International Airport on May 25,1979, when an American
Airlines DC-10, fully loaded with gasoline, dropped an engine on the
runway during its takeoff roll. The airplane attained an altitude of about
400 feet, began to roll, and struck ground a half-mile from the end of the
runway killing 273 persons. The cause of the accident was a defect in the
design of the engine pylon that made it vulnerable to damage during main-
tenance.

In an unusual natural disaster in the summer of 1995, 733 residents of
Chicago died as a result of excessive heat and humidity when the
temperature reached 106°F and the heat index 119°F. Controversy arising
about how deaths were determined to be heat-related led to the devel-
opment of criteria for the determination of heat-related death.

Fire, Aircraft Accident, Mass Disaster

BS2 Terrorism Prevention, Sherlock Holmes,

and Forensic Applications

Saul B. Wilen, MD*, International Horizons Unlimited, 4
207 Gardendale, #105, San Antonio, TX

At the completion of this presentation the attendee will understand
forensic processes in terms of terrorism prevention and will be able to
appreciate the skills, data tools, and systems available to make the transition
from law enforcement/crime solving to prevention. Sherlock Holmes will
serve as your guide.

Sir Arthur Conan Doyle, through The Adventures of Sherlock Holmes,
created a super-sleuth capable of applying forensic processes and skills to
solving perplexing crimes of his day. However, these skills (trained obser-
vation, inferential relationships, deductive reasoning, critical thinking,
information integration and analysis, and problem solving) are as vital
today as they were then. Technological advances have further enhanced the
sensitivity and scope of these skills.

In the last adventure, The Final Problem, Sherlock Holmes reveals to
Dr. Watson the identity of his contemporary personification of evil. "For
years past I have continually been conscious of some power behind the
malefactor, some deep organizing power which for ever stands in the way
of the law, and throws its shield over the wrong-doer...For years | have
endeavored to break through the veil...and...it led me, after a thousand
cunning windings, to ex-Professor Moriarty...He is the Napoleon of
crime...He sits motionless, like a spider in the center of a web, but the web
has a thousand radiations...his agents are numerous and splendidly orga-
nized. . .the central power which uses the agent is never caught — never so
much as suspected. .. This was the organization which I devoted my whole
energy to exposing and breaking up."

Were Holmes functioning today, he might view terrorists and their
threats as radically different from those of the past. By applying inferential
relationships and deductive reasoning he might see these changes not only
as representing a shift in methods and tactics, but more significantly as a
shift in their primary intent. He would infer that the terrorists were no
longer primarily interested in spreading an ideological or geo-political
message, but as radical fundamentalists, believing "their cause is just, God
is on their side, and any and all actions are justified." Holmes would further
deduce that terrorists have raised the stakes and no longer expect to survive
their murderous attacks. This fatalistic mentality has made previously
unthinkable acts possible. He would tell Dr. Watson that these acts clearly
result in fear, create economic vulnerability, and divert resources. Finally,
Holmes would conclude that the disruption of American security, daily
activities, and economic stability are the ultimate goals of the terrorists.

Prevention in forensic efforts today remains the major deficiency that
it was in the processes applied by Sherlock Holmes. Prevention is defined
as those actions instituted to defeat a threat before any impact can occur.
All other categories (protection, preparedness, intervention, response/
reaction) relate to efforts after a threat is manifested and/or ongoing.
Prevention strategies, tools, and weapons are based on four pillars: infor-
mation horizontally integrated in real-time and readily capable of data trend
delineation; effective communication; educational strategies applied at all
levels; and resources management. These come together to define a pre-
vention weapon that can be used in terrorism prevention and applied uni-
versally to other situations. The thinking processes of law enforcement are
based primarily on solving crime once it has occurred. A logical transition
and re-orientation is necessary to bring prevention concepts into the routine
functions of forensic science to be applied to terrorism prevention.

In his letter to Dr. Watson at the conclusion of The Final Problem,
Sherlock Holmes pens, "I write these few lines through the courtesy of Mr.
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Moriarty, who awaits my convenience for the final discussion of those
questions which lie between us...I am pleased to think that I shall be able
to free society from any further effects of his presence." This presents a first
glimpse into Holmes' thinking process transition toward prevention.

Terrorist threats are real. America is extremely vulnerable and no
system is exempt. Prevention is the critical element offering the best
strategy for defeating terrorism.

Forensic Processes, Terrorism Prevention, Inferential Relationships

BS3 Let’s Go to the Videotape II:

Crimes, Movies, and the Law

Haskell M. Pitluck, JD*, 573 Lake Avenue, Crystal Lake, IL; Linda B.
Kenney, JD*, Law Offices of Linda B. Kenney, Red Bank, NJ; James E.
Starrs, LLM*, The George Washington University, 720 20th Street NW,
Washington, DC

It is the objective of this seminar to provide an overview of significant
movies that have teaching value to lawyers and expert witnesses.

This is the sequel to last year's breakfast entitled "Movies and the
Law." This year, the breakfast will focus on the "Crime" aspect of movies
and the law. It is the objective of this breakfast seminar to provide a closer
view of some movies that teach both lawyers and expert witnesses the
value of spending their money on a Friday night and eating popcorn in
front of the big screen. The audience will be able to learn that the pre-
senters are "Loose Cannons," only one of whom is "Legally Blonde." They
may ask the famed detective Agatha Christie to "Ride a Pale Horse" to the
home of "Dolores Claiborne" and learn the ins and outs of important,
accurate forensic detection both on-screen and off. Last year the audience
learned that a "Witness for the Prosecution" who visits "Chicago" may not
fool the system. "High Crimes" will be presented along with the traditional

American breakfast of eggs, bacon, and an Oscar.

Movies, Forensic, Crime Scene

BS4 Is There Evil Beyond Crime?
Defining Depravity for Criminal

and Civil Courts

Michael Welner, MD*, The Forensic Panel, 224 West 30th Street, #3806,
New York, NY

At the conclusion of this seminar, the participant will be familiar with
the most updated reliability and validity studies in the effort to define
depravity in criminal and damages cases.

The rulings and writings of the U.S. Supreme Court have invited the
standardization of factors relied upon by juries to pass sentencing in
criminal cases. While criminal codes in many states contain aggravating
factors for sentencing such as heinous, atrocious, and cruel, wanton, vile, or
outrageous, these terms have heretofore been arbitrarily defined. Higher
court decisions have demonstrated courts' awkwardness with terms regu-
larly used in court to essentially designate the wickedness of a crime.

Likewise in civil cases, verdicts that deem actions "outrageous," in
employment, personal injury, and malpractice cases, may escalate
damages. But what is "outrageous?” And, can evil in everyday life be stan-
dardized for use in civil cases?

In an effort to bring rigor to these designations, the author has
developed the Depravity Scale. This device assesses the history of the
defendant's actions before, during, and after the criminal offense and incor-
porates his mental state and feelings as reflected by available history and
evidence. The instrument therefore provides a measure to distinguish
crimes qualitatively, independent of the background of the offender, and
other collateral issues that sometimes influence or bias juries.

Confronting the challenge of defining the different expressions of
"evil" for fair use in criminal matters ranging from capital cases to parole,
the Depravity Scale project has unearthed many surprising results. First
introduced as a poster at the 2001 AAFS Annual Meeting, the research
effort has undertaken extensive research to standardize the definition of evil
for use in courts.

The Depravity Scale research has now identified, with statistical reli-
ability, aspects of intent, actions, and attitudes that jurors and judges in
criminal cases can focus on in making these determinations. The author
will review the very specific criteria arrived at for inclusion in the final
version of the Depravity Scale.

As this presentation further details, the Depravity Scale is heavily
reliant upon forensic science evidence. Those sources of evidence are
reviewed for the benefit of crime scene technicians, forensic pathologists,
forensic psychiatrists and psychologists, and others who gather and present
evidence to courts that may later be used in sentencing.

The author also presents the research to date on the Depravity Scale
being adapted for use in civil cases. Participants will learn of examples of
cases in which "evil" impacts property and other material considerations,
and of the methodology employed in arriving at specific criteria now being
validated for use in civil courts in questions of "outrageousness."

The forensic scientists and investigators in attendance will learn of the
evidence they need to be especially mindful of in confronting questions of
depravity in future courts. Attorneys and law professionals will learn of the
recommended applications of the Depravity Scale, clarifying how the
instrument will be used to inform juries without supplanting the trier of fact.

Civil Law, Evil, Criminal Law

BS5 Les Timbres de l1a Mort and

Other Philatelic Crimes

James E. Starrs, LLM*, The George Washington University, 720 20th Street
NW, Washington, DC

Participants attending this seminar will learn the significance of phi-
latelic products in the investigation and in the commission of crimes.

Crimes can be topical, just like stamps. This presentation will demon-
strate how apt this double entendre is.

Criminal conduct may be timely and current, and in that sense it may
be topical, such as in the investigations of child abuse, serial murder, and
the like. Criminal conduct may also be, in the terminology of philately,
topical because it relates to stamps and other philatelic products.

Philately features in crimes and investigations of crimes in many
diverse ways and in a wide array of crimes. In penal institutions, stamps
are notoriously well known as a means of importing drugs, such as LSD,
into a correctional facility. Ted Kaczinski, a former college professor who
the world came to know as the Unabomber, made efforts to distract his pur-
suers by sending pubic hairs he retrieved from public restrooms with his
mailings. Although normally careful about not licking stamps, he slipped
up when he left his saliva on a package he sent to Mr. Thomas J. Mosser,
an advertising executive.

Stamps have found their place in wartime as a medium for those who
are bent on espionage. Stamps have been known to be the hiding place of
clandestine microfilms. The microdots implanted in stamps may be a form
of covert intelligence transferred through stamps cryptographically from
and to espionage agents.

The transmittal of anthrax bacterium through the mail is the single
most topical of all current instances of the misuse of philatelic products. In
this case envelopes were transmitted through the mail as an instrument for
the perpetration of criminal deeds.

Stamps may be of such rarity and consequent value that they may be
the direct impetus for criminal activity. The 2-cent Hawaiian Missionary
stamp is often miscited as the genesis for the murder of Gaston Leroux, the
author of the Phantom of the Opera. Evidence will be presented to dispel

10

* Presenting Author



this longstanding myth. Other valuable stamps have been the object of
forgeries and other criminal behavior.

Little is it recognized that the infamous Ponzi scheme originated with
Charles A. Ponzi, a stamp collector, who developed his scam from the
International Reply Coupons authorized by the Universal Postal Union in
1907. Much more will be said on this subject.

The literature of fiction is replete with tales of stamps that have had a
Wilkie Collins Moonstone-effect on criminal activity. Ellery Queen's The
Adventure of the One Penny Black is one of this genre. Robert Graves The
Antigua Stamps is another. The Sean McGrady series of whodunits fea-
turing Postal Inspector Eamon Wearie canvases a multitude of hard-fisted
and drama-driven criminal investigations involving a congeries of crimes
featuring philatelic products

Stamps, Terrorism, Philately

BS6 Murder & Mayhem Via

the Home Computer

Carrie Whitcomb, MSFS*, National Center for Forensic Science,
PO. Box 162367, Orlando, FL

By attending this seminar, participants will learn examples of method-
ology on how traditional crimes are occurring from the keyboard, and how
it extends all the way to murder.

Computers are becoming increasingly integrated with a variety of
crimes. These crimes range from auction fraud to murder. This breakfast
seminar will share detailed case examples of how traditional crimes have
extended into the virtual world. Some of the stories read as though from a
fiction novel as they include love, manipulation, and murder.

As such crimes may not be filed under any "computer crime" statute,
it is extremely difficult to acquire a statistic regarding the frequency of such
crimes. This seminar will provide insights into the methodology of these
crimes and how traditional forensics must often work hand in hand with
computer forensics to solve the case

Digital Evidence, Cybercrime, Computer Forensics

BS7 SWAT Teams: Their Organization,

Tactics, and Weapon Systems—
Why This is Important to You as
a Forensic Scientist

Donald F. Burbrink II, BS*, Louisville Division of Police, 633 West
Jefferson Street, Louisville, KY

The goals of this presentation are to inform the forensic community
about the roles, weapons, and methods of SWAT teams in law enforcement,
and to aid forensic scientists in their investigation of SWAT-related inci-
dents.

This breakfast seminar will begin with a history of the origin of SWAT
teams throughout the country and their evolution into the teams utilized
today. There will be information about the different types of teams (Full
Time, Part Time and COMPACT), with a discussion of their missions and
function. Time will be spent on the selection process, standards, and
training needs of SWAT teams. Information about the various types of
SWAT team call outs and the different tactics used will be discussed. The
organization, position assignments, and functions of various members at
call-outs will be discussed, including the use of snipers, perimeter teams,
and arrest teams. These functions will be illustrated with video footage.
Discussion will include the interaction and integration of SWAT with other
teams such as Hostage Negotiation teams.

Protective gear for SWAT team members will be displayed and com-
pared with regular bullet-resistant vests worn by patrol officers.

The basic weapon systems of SWAT teams will be explained with
both "lethal" and "less than lethal" munitions discussed and illustrated.

There will be illustrations and displays of the various weapon systems and
their usage. Different types of ammunition and their indications will be dis-
cussed. Regarding lethal force, a basic guideline of appropriate use of
lethal force will be discussed, along with the difference between SWAT
teams and regular officers.

Less than lethal munitions will be highlighted and displayed. These
less than lethal munitions instruments include pepper balls, tasers, sock
rounds, fire hoses, canine, and a variety of noxious chemicals.

There will be illustrations of various weapon systems and their use in
SWAT situations. Pattern injuries caused by these weapons will be shown.
Since these weapons are not used during mainstream policing, a discussion
of their intended use will explain when and how forensic scientists may see
these weapons and their effects and wounding patterns.

Understanding the role of SWAT teams in the world of policing today
will better aid the forensic scientist in determining the events in SWAT
related incidents. The forensic scientist will be better equipped to under-
stand and interpret pattern injuries created by less than lethal weapons.
Understanding the tactics and assignments of SWAT personnel in a tactical
situation will improve scene assessment and investigation. Seeing the
weapon systems and understanding their indications and usage will improve
the understanding of pattern injuries. Using a variety of illustrative aids
including video, photos, and actual displays, this seminar will culminate a
better understanding of what SWAT teams do, and will thus improve the
forensic scientist’s ability to investigate SWAT-involved incidents.

SWAT, Police, Pattern Injuries

BS8 Tom Krauss Memorial Bite Mark
Breakfast: Bite Mark Evidence

in a DNA World — Where Do We Stand?

Richard R. Souviron, DDS*, Miami-Dade County Medical Examiner's
Office, 336 Alhambra Circle, Coral Gables, FL

The goal of this seminar is to demonstrate the fundamental difference
between bite mark and DNA evidence.

The advent of DNA analysis has impacted many aspects of forensic
science, but recently it has had a profound effect on a number of cases
where bite mark evidence was also present.

The role which DNA evidence plays in cases that include bite mark
evidence is contingent on the nature of the evidence and whether it has a
common origin.

Ordinarily, the concept of independent analysis would preclude one
form of forensic evidence from taking precedence over another. However,
that concept has been called into question in several recent cases that
included both bite mark and DNA evidence. Although these two forms of
evidence are fundamentally different in many ways, they seem to be com-
peting with one another despite their differences. These differences will be
explored as a basis for discussion of circumstances in which DNA evidence
may appropriately influence bite mark evidence. In addition, there will also
be discussion of circumstances in which they should remain independent of
one another.

In considering whether DNA evidence should exert any influence
over bite mark evidence when they coexist, the fundamental differences
between the two must be taken into account. More importantly, several
basic factors will be crucial in determining what role bite mark and DNA
evidence will play with each other when they coincide in a case. For
example, is the same anatomic site used as a source for both DNA and bite
mark evidence? If not, the possibility that these pieces of evidence are inde-
pendent of one another is higher.

In many ways, basic fundamentals of crime scene analysis should
control the interplay between bite mark and DNA evidence. There should
not be an assumption that one form of evidence supercedes the other
because it is statistically based. These two forms of evidence should be
looked at as pieces of a puzzle that sometimes intertwine.

Bite Mark, Independent Analysis, DNA
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Academy-Wide
Luncheons

L1 Lessons From DNA Exonerations:
Impact on the Forensic Community

Peter J. Neufeld, JD*, Cochran, Neufeld & Scheck, LLP, 99 Hudson
Street, 8th Floor, New York, NY

Peter Neufeld, co-author of Actual Innocence: Five Days to
Execution, and Other Dispatches From the Wrongly Convicted,
co-founded and directs The Innocence Project at the Benjamin N.
Cardozo School of Law. The Project currently represents hundreds of
inmates seeking post-conviction release through DNA testing. In its ten
years of existence, The Innocence Project has been responsible in whole
or in part for exonerating more than sixty of the one-hundred and
fourteen men to be cleared through post-conviction DNA testing.

In the last two years, The Innocence Project has been transformed
from a clinical program with the single focus of exonerating the
wrongfully convicted into a leadership role in the burgeoning "civil
rights" movement to identify and address the systemic causes of
wrongful convictions.

Mr. Neufeld has litigated and taught extensively in both the "hard"
and behavioral forensic sciences. He has lectured before legal and
scientific organizations and bar associations and has taught continuing
legal education programs for bench and bar in twenty-five states as well
as abroad, on the subjects of forensic science, expert witnesses, and
cross examination. He also taught trial advocacy at Fordham University
Law School for several years.

In 1995, Mr. Neufeld was appointed by Governor Cuomo,
re-appointed by Governor Pataki, and continues to serve on the New
York State Commission on Forensic Science, with responsibility for
regulating all state and local crime laboratories.

Innocence Project, DNA Testing, Wrongful Convictions

L2 Reconstruction of a Traffic Accident:
The Lady Diana Case

Jacques Hebrard, BA*, Institute de Recherche Criminelle de la
Gendarmeire Nationale, 1 bd Theophile-Sueur, Rosny sous Bois,
France

In the early morning hours of August 31, 1997, a Mercedes 280S
sedan driven by Mr. Henri Paul, second in charge of security of the Ritz
Hotel, crashed into the 13th pillar of a tunnel located along the Seine
River in the center of Paris under the Pont de I'Alma. A bodyguard
employed by Ritz hotel owner Mr. Mohamed Al Fayed, Trevor Reese-
Jones, was sitting in the front, passenger-side of the car and in the back
seat were Lady Diana, the Princess of Wales, and Mr. Dodi Al Fayed.
During the ensuing two-hour period, paramedics made every effort to
rescue the victims of the accident, in particular, Lady Diana and Mr.
Reese-Jones.

This presentation will discuss in detail the investigation of this fatal
accident by the Central Bureau of Accidents (CBA in France) and
experts from the Forensic Science Institute of the French Gendarmerie
(IRCGN).

Traffic Accident, Accident Reconstruction, Lady Diana
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Workshops &
Workshorts

W1  Evidence in History

James L. Hayes, BA*, Hayes & Associates, Inc., 102 Main Street,
Park Ridge, IL

Upon completion of this workshop, the participant should be able to
identify forensic document resources within the Newberry Library; high-
light historical facts and information as it pertains to document exami-
nation; and, acquire a resource of literature for document examination,
research, and publication. In addition, the participant will gain a historical
overview of calligraphy, review the application of calligraphy as it relates
to pen strokes, and evaluate the form and style of calligraphy.

The preservation of documents and how they serve as evidence is
paramount to a document examiner's field. Come and explore the
Newberry Library and uncover resources available for research and
publication. Let leaders in the field provide a historical overview and
access to their expertise.

This workshop, divided into two sessions, will feature a tour
followed by a discussion of the history of the Newberry Library. The
Newberry Library is known throughout the world as one of the finest rare
book, map, and manuscript collections. These collections are of particular
interest to document examiners. Attendees will receive a guided tour of
the facility and Dr. Paul Gael will highlight the first-rate research facilities,
historical manuscripts, and special collections used by scholars the world
over doing research most notably in history and the humanities.

A master penman and calligraphic artist will discuss the form and
style of the pen stroke in the second session of this two-part workshop. An
interactive question and answer session is encouraged as the artist dis-
cusses this ancient and beautiful art form.

Historical Manuscripts, Newberry Library, Calligraphy

W2  Extracting DNA Profiles From

Challenging Sample Materials

James W. Schumm, PhD¥*, The Bode Technology Group, 7364 Steel Mill
Drive, Springfield, VA, Mitchell M. Holland, PhD*, The Bode
Technology Group, 7364 Steel Mill Drive, Springfield, VA; Kerri A.
Dugan, PhD*, FBI, Counter-Terrorism and Forensic Science Research,
FBI Academy, Building 12, Quantico, VA; Mechthild K. Prinz, PhD¥,
Office of the Chief Medical Examiner, Department of Forensic Biology,
New York, 520 First Avenue, New York, NY; Dragan Primorac, PhD¥,
University of Split, School of Medicine, Department of Pediatrics,
Laboratory for Clinical and Forensic Genetics, Spinciceva, Croatia;
Patricia Loudon, PhD¥*, Armed Forces DNA Identification Laboratory
(AFDIL), Office of the Armed Forces Medical Examiner, 18700
Walker's Choice Road, #226, Montgomery Village, MD,; Edward M.
Golenberg, PhD*, Wayne State University, Department of Biological
Sciences, Detroit, MI; John Ballantyne, PhD*, Department of Chemistry,
University of Central Florida, Department of Chemistry, P.O. Box
162366, Orlando, FL,; Robert A. Bever, PhD*, The Bode Technology
Group, 7364 Steel Mill Drive, Springfield, VA; Walther Parson, PhD¥,
Institute of Legal Medicine, University of Innsbruck, Institute of Legal
Medicine, Muellestr, 44, Innsbruck,; Alexandra L. Lowe, MSc* The
Forensic Science Service, Trident Court, Solihull Parkway, Birmingham
Business Park, Solihull, United Kingdom; Jonathan Hoyle, BS* Gene
Codes Corporation, 775 Technology Drive, Suite 1104, Ann Arbor, MI;
Heather Miller Coyle, PhD*, Connecticut State Police, DNA

Unit/Forensic Biology, 278 Colony, Meriden, CT; and James M.
Robertson, PhD*, Research Biologist, Counter-Terrorism and Forensic
Science Research Unit, FBI Academy, Quantico, VA

Upon completion of this workshop, the participant will have an
understanding of several approaches available to develop DNA profiles
from challenging casework materials, will be able to better practice DNA
extraction methods with casework samples including human bone and
other tissues, and will be able to identify new resources and techniques to
support DNA analysis of challenging casework materials.

This workshop is designed for anyone who performs casework or has
an interest in this topic. By emphasizing work with difficult samples, indi-
viduals will learn useful new techniques in determining DNA profiles.
Methods amenable to both STR and mitochondrial DNA analysis
employing laboratory equipment commonly available in today's forensic
laboratories will be emphasized. Participants will be exposed to practical
aspects of both published and currently unpublished advances. In addition
to focusing on traditional challenges, discussion of improving interpre-
tation from statistical methods and the special challenges of using plant
materials and studying ancient DNA will be addressed.

The program will include an international array of experts describing
their latest improvements in extraction of DNA from human bones and
bone fragments. Extreme cases include the study of charred and moist
bones, bones exposed to acid and burial, as well as ancient remains from
fossil DNA. Evaluation of extracted materials using both genomic and
mitochondrial DNA analysis will be described.

A second goal of the workshop will be description of extraction
methods for other human tissues, adaptation to robotic environments, and
modifications required for DNA isolation from plant species, now
sometimes used in DNA forensic analysis.

New reagent systems are being developed specifically for use with
casework samples of limited quality and/or amount. Two new methods
compatible with existing laboratory instrumentation will be described.

Short Tandem Repeat, Mitochondria, Casework Samples

W3  The Disaster Mortuary Operational

Response Team (DMORT) Model for
Managing Mass Fatality Incidents

Frank P. Saul, PhD*, USPHS DMORT V, Lucas County Coroner's
Office, 2595 Arlington Avenue, Toledo, OH; Paul S. Sledzik, MS¥,
USPHS DMORT 11I, NMHM, Armed Forces Institute of Pathology,
Washington, DC; Frank A. Ciaccio, MPA*, National Transportation
Safety Board, 490 L'Enfant Plaza, East Southwest, Washington, DC;
Frank Shank, BS* USPHS DMORT V, 6 Ridgewood Circle, Perrysburg,
OH; James McGivney, DMD¥, 66 Grasso Plaza, St. Louis, MO; Paul
Messner, JD*, Federal Bureau of Investigation, Room 305, 1240 East
9th Street, Cleveland, OH; Dennis E. McGowan, CPM*, Fulton County
Medical Examiner's Office, 1700 South Crestview Drive, Snellville, GA;
Joyce deJong, DO*, Sparrow Hospital, 1215 East Michigan Avenue,
Lansing, MI; Julie Mather Saul, BA*, Forensic Anthropology
Laboratory, Lucas County Coroner's Office, 2595 Arlington Avenue,
Toledo, OH; Allan J. Warnick, DDS*, Wayne and Oakland Counties
Medical Examiner's Office, 31632 Schoolcraft Road, Livonia, MI; John
P. Kenney, DDS, MS*, Identification Services, Dupage County Coroner's
Office, 101 South Washington Street, Park Ridge, IL; Robert W. Sibert,
MS, MA*, FBI, Forensic Analysis Section, 935 Pennsylvania Avenue,
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Northwest, Washington, DC; and David Boyer, MFS*, Department of
Defense DNA Registry, Armed Forces Institute of Pathology, 1413
Research Boulevard, Building 101, Rockville, MD,

Upon completion of this workshop, coroner/medical examiner
participants should be able to assess and manage response to mass fatality
incidents (MFIs) within their jurisdiction and utilize available external
resources as needed; forensic specialist participants should be able to
organize and integrate their response as members of a multidisciplinary
team; and, all participants should be able to recognize the increasing
importance of forensic science in victim identification and other aspects of
MFIs while planning for a future that may include incidents involving
weapons of mass destruction (WMD).

During the past decade, the management of mass fatality incidents
(MFIs) has undergone dramatic changes based in particular on the
evolving roles of the forensic anthropologist, odontologist, pathologist,
and other scientists in obtaining positive identification of the victims. In
addition, recent incidents and the potential for future terrorist activities
have led to an increased focus on appropriate evidence collection and
crime scene preservation. Fortunately, the U.S. Public Health Service
Disaster Mortuary Response Teams (DMORTS) provide trained and expe-
rienced forensic and other specialists to assist local jurisdictions. The local
coroners/medical examiners remain in charge of the victim's remains.

This multidisciplinary model will be exemplified through presenta-
tions and discussions by specialists who will share the knowledge gained
from participating in the aftermath of the events of 9/11/01, air and train
crashes, bombings, and natural disasters. Actual (or equivalent)
specimens, radiographs, and other materials, including the most current
DMORT computer programs, will be available for examination and/or
demonstration.

Although this program is based primarily upon the DMORT model,
it should provide participants with basic principles and information that
will be of use in planning and carrying out MFI management in general.

Forensic Identification Procedures, Multidisciplinary Teams,
Mass Fatality Incidents

W4  Advocacy for the Novice: How to

Work for the Forensic Sciences

JCU Downs, MD*, Alabama Department of Forensic Science, P.O. 3510,
Auburn, AL; Barry A.J. Fisher, MS, MBA¥*, Scientific Services Bureau, LA
County Sheriff, 2020 West Beverly Boulevard, Los Angeles, CA; Beth
Lavach* ELS and Associates, 9322 Old Burke Lake Road, Burke, VA; and
Joseph P. Polski, International Association for Identification, 2535 Pilot
Knob Road, Suite 117, Mendota Heights, MN

Upon completion of this workshop, participants should be able to
effectively lobby budget-makers at the local, state, and federal levels.

This workshop will present a primer on how to lobby at the local,
state, and federal level. Participants will receive instruction in increasing
funding for forensic laboratories and medical examiners.

This workshop will address the history of the efforts to secure
additional funding for the forensic sciences. Through an interactive
approach, techniques that have proven successful or unsuccessful in
lobbying will be demonstrated and discussed. The content will cover
local, state, and federal lobbying efforts and effective communication
skills. Public relations skills and concise message driven delivery are
stressed. The attendee should leave the workshop with a better under-
standing of the ethics of lobbying; consensus building; and who, what,
when, where, how, and why to lobby public officials responsible for
agency budgeting.

Federal Funding, Lobby, Advocacy

W5  New Concepts in Neuroimaging

and Pathology of Child Abuse

Jeffrey M. Jentzen, MD*, Milwaukee County Medical Examiner's Office,
933 West Highland Avenue, Milwaukee, WI; and Robert G. Wells, MD*,
Radiology Department, Children's Hospital of Wisconsin, 900 West
Wisconsin Avenue, Milwaukee, WI

Upon completion of this workshop, participants will be familiar with
the newer concepts of pathological and neuroimaging patterns of head
injuries in children that may provide insight into the mechanism of injury
and predictability of accidental vs. non-accidental trauma.

This workshop will discuss the issues relating to the predictability of
intentional vs. non-intentional head injuries in children based on charac-
teristic neuroimaging and pathological findings. The authors will discuss
the development of a prediction model for diagnosis of intentional head
trauma by correlating combinations of clinical, pathological, and imaging
variables by logistic regression analysis. The prediction model is based on
information obtained by review of large case series to investigate the
correlation among CT imaging, intracranial trauma, and retinal
hemorrhages in infants and young children.

The authors will draw upon their work involving the retrospective
review of all intracranial hemorrhages detected on CT in children less than
3 years of age at a metropolitan children's hospital radiology department
and more than 620 fatal cases of children examined in a medical
examiner's office over a ten-year period.

In addition, the workshop will discuss new concepts of head trauma
such as the development of hygromas as a sign of acute head injury,
characteristics of retinal hemorrhages, and the use of immunoperioxidase
studies as an adjunct in the pathological examination of head injuries in
children. The workshop will provide a review of the pertinent literature as
well as visual diagnostic tools for the pathologist, radiologist, and other
healthcare clinicians involved in the investigation of childhood injuries.

Head Injury, Child Abuse, Retinal Hemorrhage

W6  Murder by Poison & Poisoners

Throughout History

John H. Trestrail I1II, RPh*, DeVos Children's Hospital Regional Poison
Center, 1840 Wealthy, SE, Grand Rapids, MI; and James E. Starrs,
LLM¥*, George Washington University, 720 20th Street, Northwest,
Washington, DC

Upon completion of this workshop, participants should be able to
describe some of the psychological characteristics of the homicide
poisoner, describe those instances in a death investigation when suspicion
should be aroused, briefly describe the toxic mechanisms of the more
commonly used homicidal poisons, and discuss poisoner trial strategy for
either the prosecution or defense.

"Murder by Poison" is a discussion of the various factors which come
into play in the forensic investigation of criminal poisoning: the poison,
the poisoner, the victim, the crime scene, proving the poisoning crime,
poisoning homicide epidemiology, and putting the poisoner on trial.
"Poisoners Throughout History" is a discussion of homicidal poisoning
from the days of early man down to the present, with case discussion of
real poisoners drawn from criminal history.

Criminal Investigation, Poison, Murder
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W7  Death Dealing Caregivers

Fredric Rieders, PhD*, Forensics Mentors Institute of the Fredric
Rieders Family Renaissance Foundation, 2300 Stratford Avenue, Willow
Grove, PA; Michael F. Rieders, PhD* National Medical Services, Inc.,
3701 Welsh Road, Willow Grove, PA; Michael M. Baden, MD*, Forensic
Sciences Unit, New York State Police, Forensic Investigation Center,
Building 30, 1220 Washington Avenue, Albany, NY; and Kevin D.
Ballard, MD, PhD*, Analytical Toxicology and Research &
Development, National Medical Services, Inc., 3701 Welsh Road, Willow
Grove, PA.

The goals of this workshop are to heighten alertness to the names,
toxic effects, routes, and potential of certain hospital-pharmacy sourced
drugs as a means of deliberate killing of patients; to facilitate recognition
of general aspects of such deaths which can serve to raise suspicion of poi-
soning as the cause of death; to understand the necessity of immediate and
thorough collection and preservation of evidence, including specimens,
medications, and paraphernalia in the vicinity of such deaths; to under-
stand the importance of retention, preservation, and security of available
antemortem and perimortal specimens of body fluids, vomitus, excreta,
tissues, and paraphernalia; to understand and overcome difficulties asso-
ciated with potentially evidentiary specimen collection; and, to understand
the necessary scope of procedures and records, including the analytical
method validation requirements, needed for meeting the Frye or Daubert
admissibility hearing challenges used in judicial proceedings.

This workshop is designed to alert and enable forensic scientists, as
well as health institutional personnel, law enforcement personnel, and
health services oversight personnel to better detect and handle cases in
which physicians or other patient healthcare providers commit poison
murders using drugs which are unusual in other than hospital settings.

Actual cases and case clusters will be utilized for raising alertness to
and recognition of salient facts and circumstances surrounding such
deaths. Understanding the facts and circumstances may help to put the
case into a "suspicion of poisoning" category.

The workshop will include the approach for selecting appropriate
specimens at autopsy, bioanalytical methods, and the provenance of
appropriate result interpretations.

Empbhasis will be placed on proper specimen collection with chain of
custody, specimen integrity, and specific specimen types to be submitted
for forensic analysis. A discussion of the difficulties associated with
developing and validating analytical methods that will stand up to "junk
science" court challenges will be presented, as well as the use of forensic
toxicological evidence in the prosecution of suspected homicidal
healthcare providers who kill patients by poisoning.

Muscle Paralyzing Drugs, Succinylcholine, Hospital Homicidal
Poisoning

W8  Allin the Family: Interpersonal

Violence in the Home

Eileen M. Allen, RN, BSN* Monmouth County, SANE Program,
Monmouth County Prosecutor’s Office, 132 Jerseyville Avenue, Freehold,
NJ; Patricia M. Speck, APRN, BC*, Memphis Sexual Assault Resource
Center, 2675 Union Avenue, Ext., Memphis, TN, Diana Faugno, RN,
BSN¥*, Palomar Medical Center, 555 East Valley Parkway, Escondido,
CA; Edmond "Ned" Tamburini, MSFS, U.S. Army Criminal Investigation
Command, Ft. Gillem, Forest Park, GA; and Melinda J. Waddell, RN,
MN*, 8111 East Wardlow Road, Suite 11, Long Beach, CA

Upon completion of this workshop the participant will be able to
discuss the concept of a coordinated multidisciplinary team approach to
improve services provided to victims of interpersonal violence, to list the

various members of response teams, to describe their roles and responsi-
bilities, and to recognize potential barriers to victim disclosure.

This workshop will explore the multifaceted issue of interpersonal
violence in the home by using a series of vignettes depicting a "typical”
family in crisis. The panel of speakers will use these vignettes to illustrate
various outcomes of the family members' contacts with the health care,
social services, and law enforcement systems. Special attention will be
given to the barriers faced by victims of violent crime.

Child Abuse, Domestic Violence, Interpersonal Violence

W9  Forensic Analysis of Trauma Due

to Motor Vehivle Collisions

Michael J. Shkrum, MD*, Department of Pathology, London Health
Sciences Centre, University Campus, 339 Windermere Road, London,
Ontario, Canada,; Robert N. Green, MD*, University of Western Ontario
Multidisciplinary Accident Research Team, P.O. Box 28089, London,
Ontario, Canada,; and Kevin J. McClafferty, BESc*, University of
Western Ontario Multidisciplinary Accident Research Team, Room 2162,
Elborn College, London, Ontario, Canada

Upon completion of this workshop, participants will understand the
necessity of a multidisciplinary approach when addressing issues related
to motor vehicle impacts including the assessment of the significance of
an injury and appreciate the mechanisms of certain common injuries
arising from a motor vehicle collision.

This workshop will discuss engineering principles as applied to crash
reconstruction and assessment of vehicle damage to determine crash
forces and roadside and roadway safety implications along with various
restraint systems. Also covered will be the biomechanics of human tissue
injury from predicted kinematics and contact points occurring during
various types of impacts including motor vehicle-pedestrian collisions and
the role of restraint systems in injury prevention and causation.

Biomechanics of Motor Vehicle Trauma, Collision Reconstruction,
Vehicle Dynamics and Kinematics

W10 International Forensic Automotive
Paint Data Query (PDQ)

Denis Lafléche* Royal Canadian Mounted Police, 1200 Vanier
Parkway, Ottawa, Ontario, Canada,; and David B. Flohr, MSFS*, Trace
Evidence Division, USACIL, 4553 North 2nd, Forest Park, GA

Upon completion of this workshop, the participant should be able to
effectively utilize the Paint Data Query (PDQ) program for three distinctly
different purposes: generating potential manufacturer, make, model,
assembly plant, and year information for questioned paints recovered from
items collected from hit and run incidents; conducting a significance
assessment for paints from K/Q comparisons that may then be used to lend
weight to that evidence in court; and, maintaining and enhancing
professional expertise and understanding of automotive paint systems as a
result of having a searchable data base that supports more than 12,000
paint systems and contains pigment/binder information and infrared
spectra for over 43,000 individual paint layers.

This workshop is designed to be a hands-on training session in which
the attendees will receive instruction in the history and organization of the
database, practice classifying paint systems for entry into PDQ, and gain
the basic interpretive skills necessary for interpreting the results of a

* Presenting Author



search. Prior training and practical experience in paint analysis and FTIR
paint examinations and classifications are required. Attendees wishing to
keep PDQ must be from a recognized police agency, sign a non-disclosure
confidentiality agreement upon registration, and agree to annually
contribute 60 original full layer automotive paint samples to the PDQ
maintenance team for analysis and inclusion into the database.

Each attendee should bring a laptop computer with the following
minimum requirements: Pentium with WIN 95, CD-ROM, 16 MB RAM,
50 MB free HD space. Finally, full utilization of PDQ requires the uti-
lization of Sadtler Searchmaster or Galactic Spectral ID software and the
glossy and matte Munsell Color books. These items are not provided with
the workshop.

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

W11 So You’re Going to Be an Expert Witness

Haskell Pitluck, JD*, 573 Lake Avenue, Crystal Lake, IL; Christopher J.
Plourd, JD*, Law Office of Christopher J. Plourd, 1168 Union Street,
Suite 303, San Diego, CA; Joel S. Harris, BSc*, Royal Canadian
Mounted Police, FL-O Document Section, 1200 Vanier Parkway,

PO. Box 8885, Ottawa, Ontario, Canada; Linda B. Kenney, JD* Law
Office of Linda B. Kenney, 2 Bridge Avenue, The Galleria, Atrium,
Building 5, Red Bank, NJ; and Andre Moenssens, JD, LLM*, P.O.

Box 193, Fairmount, IN; Cyril H. Wecht, MD, JD*, 14 Wood Street,
Pittsburgh, PA

Upon completion of the workshop, the participant should be able to
prepare and testify as an expert witness.

Testifying as an expert witness is the opportunity for a forensic
scientist to present and explain evidence to the trier of fact, be it judge or
jury. You may be the greatest forensic scientist, with the best findings in
the world, but if you cannot explain them to the trier of fact, your work
will be in vain. This workshop will assist the forensic scientist to become
not only a more competent examiner of evidence, but also a better testi-
fying witness. The morning portion of the workshop will start from the
beginning with hints to preparing your CV, submission and examination of
evidence, report writing, preparing for testifying at depositions, motions
and trials, pitfalls to avoid, dos and don'ts and in-betweens, ethical con-
siderations, and payment for your services.

The afternoon session will include demonstration of direct and cross-
examination. Attendees are encouraged to submit material for use in their
practice examinations. What better way to learn now to testify than in a
non-threatening learning situation in a realistic setting? The session will
conclude with a round table discussion to discuss the covered material.

Expert Testimony, Trial Preparation, Expert Witness

W12 Clinical Chemistry and Forensic

Toxicology—A Symbolic Relationship
in Death Investigation

Jeri D. Ropero-Miller, PhD*, North Carolina Office of the Chief
Medical Examiner, 1001 Brinkhous Bullitt Building CB# 7580,

Chapel Hill, NC; Amanda J. Jenkins, PhD*, Office of the

Cuyahoga County Coroner, 11001 Cedar Road, Cleveland, OH;

Larry A. Broussard, PhD*, Louisiana State University Health

Science Center, 1900 Gravier, 10th Floor, New Orleans, LA; Michael J.
Caplan, MD*, State of Delaware Office of the Chief Medical Examiner,
200 South Adams Street, Wilmington, DE; and Catherine A. Hammett-
Staber, PhD*, McLendon Laboratories, University of North Carolina

School of Medicine, Clinical Chemistry Laboratory, Room 100,
7 East Wing CB # 7525, University of North Carolina Hospitals,
Chapel Hills, NC

Upon completion of this workshop, participants should be able to
understand circumstances in which results obtained in a clinical
environment may be interpreted by forensic toxicologists and/or
pathologists; to describe the correlation between the application of clinical
chemistry and forensic toxicology in death investigations; and to improve
their knowledge base for interpreting clinical and toxicological data in
light of historical information by using illustrative case studies that
demonstrate the symbiotic relationship between these two laboratory
sciences.

This workshop will focus on clinical chemistry and its alliance with
forensic toxicology during death investigation. While they are separate
scientific fields, both clinical chemistry and forensic toxicology lend
themselves to a forensic pathologist investigating a death. It is aimed pri-
marily at toxicologists, but contains material relevant to General Sciences
and Pathology/Biology audiences. Topics of this workshop will include
an introduction to clinical chemistry: a general description on how it
differs from forensic toxicology in mission and from a laboratory per-
spective; an explanation of how a forensic pathologist can utilize infor-
mation from clinical chemistry and forensic toxicology to make a patho-
logical diagnosis and assign a cause of death; and, an exploration of the
relationship between clinical chemistry and forensic toxicology through
discussion of actual laboratory examples, case reports, and professional
experiences of the panel of speakers.

This workshop will offer a series of brief presentations on an
overview of clinical chemistry, the evaluation of clinical and toxicological
data by forensic pathologists, and understanding what the fields of clinical
chemistry and forensic toxicology have to offer through practical demon-
strations. The speakers will revisit old issues as well as address new con-
cerns regarding the differences in laboratory practices, results, and overlap
of these specialties.

The workshop will begin with a general description of clinical chem-
istry. The speaker will highlight the differences between clinical
chemistry and forensic toxicology including considerations of laboratory
missions, laboratory testing and methodology, specimen suitability and
handling, and analytical considerations. Once the differences are
established, the audience will be ready to learn how these two fields of
toxicology can overlap and offer complimentary information to a forensic
pathologist.

Next, a forensic pathologist will explain how clinical chemistry and
forensic toxicology can simultaneously offer medical history that may
assist in the determination of cause and manner of death. The pathologist
will demonstrate the thought process that must be taken when ordering
clinical chemistry and toxicological tests for a death investigation. In
addition, case reports illustrating the utility of both fields of toxicology to
the pathologist will further demonstrate to the audience the importance of
including both antemortem and postmortem laboratory results of a patient
in the pathological evaluation and assignment of cause of death.

Since toxicology is an applied science, a fitting conclusion of this
workshop will be the presentation of authentic laboratory examples, case
reports, and professional experiences to define the relationship of clinical
chemistry and forensic toxicology. Examples that illustrate toxicological
issues include problems a clinical laboratory may encounter when ana-
lyzing postmortem specimens, interpreting clinical results of a post-
mortem specimen, and evaluating antemortem results towards establishing
a case timeline. Finally, the panel of speakers will reconvene to address
questions and further discuss topics of interest to the audience. At the con-
clusion of this workshop, the attendee will have a better understanding of
how clinical and forensic toxicology laboratories contribute essential
information to a comprehensive forensic death investigation.

Forensic Toxicology, Clinical Chemistry, Death Investigation
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W13 Managing Mass Fatality Incidents —
Lessons Learned From Pervious Incidents

Robert A. Jensen, BS*, Kenyon International Emergency Services, Inc.,
15180 Grand Point Drive, Houston, TX; and Robert C Shaler, PhD*
and Amy Zelson Mundorff, MA*, Office of the Chief Medical
Examiner, 520 First Avenue, New York, NY

The goal of this workshop is to provide the participant with an
overview of recent incidents, to provide information on implementing
successful management strategies, to and discuss valuable lessons
learned. Each attendee should leave with a general outline of how to
structure a mass fatality morgue and a checklist of coordinating tasks.

This workshop will describe what to expect when responding to a
mass fatality incident; how to set up and manage a mass fatality morgue
(beginning with receiving human remains and personal effects,
progressing through morgue processing stations, and ending with final
disposition of personal effects, identified, unidentified, and unclaimed
human remains); family assistance activities (including the collection of
familial and direct DNA samples, gathering of antemortem records,
applying for court ordered death certificates and legally mandated
family assistance briefings); and, morgue data and records management.

Workshop presentation is based on real world international
experience from a variety of mass fatality incidents. Included are
lessons learned from incidents involving terrorist acts, transportation
accidents, and natural disasters.

Mass Fatality, Recovery Operations, Morgue Operations

W14 The Ethical Scientist: A Scientific
and Legal Perspective

Max M. Houck, MA*, Forensic Science Initiative, West Virginia
University, 886 Chestnut Ridge Road, P.O. Box 6216, Morgantown,
WV; and Sheri H. Mecklenburg, JD* and Michael P. Monahan, JD,
City of Chicago, 30 North LaSalle Street, Suite 1400, Chicago, IL

Upon completion of this workshop, the participant will be familiar
with the philosophical and legal definitions of science, the legal obliga-
tions of the forensic scientist who is subject to a discover order, how the
Brady decision affects forensic scientists, issues regarding bias, fraud,
and historical re-investigations, and what information should be
contained in notes, work product, and reports.

"The Ethical Scientist" is a presentation with discussion concerning
the philosophical and legal definitions of science and how they factor
into the legal arenas of discovery, Brady issues, bias, and fraud. What is
a forensic scientist personally liable for in a dispute over the science he
or she performed? What are the obligations of that scientist's laboratory?
What should the scientist provide faced with a discovery order? What
constitutes 'work product’? These issues are especially important given
the increasing frequency of re-examined cases in light of new tech-
nologies (e.g., serology vs. DNA). "The Ethical Scientist" will help
prepare forensic scientists to defend their discipline, their science, and
their work in a legal setting.

Science, Bias, Fraud

W15 Professional Standards of
Competence in Forensic Science

Keith Hadley, MSc*, 16 Causey Farm Road, Hayley Green, Halesowen,
West Midlands, United Kingdom,; and Michael J.

Fereday, BSc*, Forensic Science Service, Suite C, London Vale

House, Hurricane Way, Woodley, Berkshire, United Kingdom

Upon completion of this workshop, participants should be able to
describe the true meaning of Professional Standards of Competence and

how they differ from other 'standards;' describe how Professional
Standards of Competence are developed; describe the principles of a
flexible yet rigorous assessment strategy based on Professional Standards
of Competence for ensuring the ongoing workplace competence of
forensic scientists; and, describe how the Standards may be used as a focus
for the development of training and education programs in forensic
science.

Professional Standards of Competence have been developed for the
assessment of ongoing workplace competence of forensic scientists.

The workshop will describe a procedure that has been developed to
assess the ongoing workplace competence of forensic scientists, which is
based on generic Professional Standards of Competence. The devel-
opment of the standards will be described, as will the efforts made to gain
national approval and agreement to them. The true nature of the generic
standards will be described. The standards will not dictate how tasks must
be carried ou, but it will show that the procedure is rigorous enough to
detect, and reject, the use of unacceptable practices in forensic science.

Workshop participants will be taken through a suggested way of
using the standards for the assessment of ongoing workplace competence.

Competence, Standards, Assessment

W16 Antipsychotics - Medicines for the Minds

Jeri D. Ropero-Miller, PhD*, and Ruth E. Winecker, PhD*, North
Carolina Office of the Chief Medical Examiner, 1001 Brinkhous

Bullitt Building, CB# 7580, Chapel Hill, NC; William H.

Reid, MD, MPH*, UTHSC, P.O. Box 4015, Horseshoe Bay, TX;

Daniel T. Anderson, MF'S*, Los Angeles County Department of Coroner,
1104 North Mission Road, Los Angeles, CA; and H. Chip Walls, BS*,
Forensic Toxicology Laboratory, University of Miami, Department of
Pathology, 12500 SW 152nd Street, Building B, Miami, FL

Upon completion of this workshop, participants should be able to
understand the different types of Psychosis and how they are medically
treated; describe the differences between conventional and atypical
antipsychotics including pharmacokinetics, side effects, associated
syndromes, laboratory analysis, and toxicity; and, improve their
knowledge base for interpreting data from actual cases studies presented
to illustrate the salient issues involved in antipsychotic deaths.

This workshop offers a series of brief presentations on psychotic dis-
orders, antipsychotic agents and their pharmacology, clinical effects, toxi-
cological analysis, and lethal intoxication. It will include speakers prac-
ticing in the fields of psychiatry and behavioral sciences and forensic tox-
icology. The speakers will revisit old issues as well as address new issues
concerning the analysis of antipsychotics and forensic cases.

Psychosis collectively refers to disturbances of perception and
thought processes. The incidence of psychotic disorders is becoming
more prominent in the United States and internationally. Greater than 1.1
percent of the American adult population are annually diagnosed with
schizophrenia, a more prominent psychotic disorder. While there is no
cure for schizophrenia, it is a highly treatable disorder. The 2000 National
Ambulatory Medical Care Survey of the Centers for Disease Control and
Prevention reported that the number of psychoactive drug mentions in
office practice was more than 100 million. Given these statistics, it is easy
to see why knowledge of antipsychotics and their toxicity is essential to a
forensic scientist.

To begin, the workshop will include a general introduction to the dif-
ferent types and classifications of psychotic disorders. A description of the
symptomology of each psychotic disorder will be presented. An expla-
nation of the diagnosis and treatment of psychotic disorders will be dis-
cussed, touching on non-medicinal treatment, but focusing on
pharmacotherapy. Clinical presentation of patients taking psychoactive
drugs in compliant and non-compliant manners will also be presented.
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Next, antipsychotic agents, categorized as either conventional or
atypical agents, will be further discussed. Details of the pharmacology,
toxicity, laboratory analysis, and postmortem tissue distribution will be
covered. In addition, special attention will be given to drug syndromes
and sudden death associated with the different categories of antipsy-
chotics. All of these topics will highlight the findings from a review of the
latest literature. Finally, issues that laboratories face when asked to
analyze for the presence of antipsychotic drugs and interpret results will
be introduced and interactively discussed.

To put much of this information about antipsychotics into
perspective, a myriad of case studies will be included to represent the
expansive presentation of antipsychotic overdoses. Inclusion of both
typical and unusual presentations, and analytical data will demonstrate to
the audience what a forensic scientist should consider when investigating
their own cases.

Finally, the panel of speakers will reconvene to address questions and
further discuss topics of interest to the audience. Attendees will be better
equipped to investigate, analyze, and interpret toxicological issues asso-
ciated with antipsychotics upon completion of this workshop.

Forensic Toxicology, Antipsychotic Drugs, Drug Toxicity

W17 Low Copy Number DNA Analysis:
A Community Forum

William J. Watson, BS, MS* Orchid Cellmark Nashville, 1400 Donelson
Pike, Suite A-15, Nashville, TN, Ray Wickenheiser, BSc*, Acadiana
Criminalistics Laboratory, 5004 West Admiral Doyle Drive, New

Iberia, LA; Patrick W. Wojtkiewicz, PhD*, North Louisiana
Criminalistics Laboratory, 1115 Brooks Street, Shreveport, LA; Roland
Van Oorschot, PhD*, Victoria Police, State Forensic Science
Laboratory, Forensic Drive, McLeod, Victoria, Australia; Alexandra L.
Lowe, MSc*, Forensic Science Services, 4th Floor, Priory House,
Gooch Street North, Brimingham, United Kingdom,; Deborah L.
Hobson, BS, MPH*, FBI Unit I, FBI Laboratory, 935 Pennsylvania, NW,
Washington, DC; and Matthew Greenhalgh, BSc*, Orchid Bioscienses
Europe, 22 Blacklands Way, Abingdon, Oxon, United Kingdom

This workshop will benefit individuals who are currently performing
casework DNA analysis and who wish to expand the potential application
of that technology to a wider range of specimens. Upon completion of this
workshop, the participant will gain a basic understanding Low Copy
Number (LCN) DNA analysis; the theory, application, and limitations
associated with current approaches; the experiences of forensic labora-
tories using these approaches on casework specimens; and, current
research in platform and method development.

This workshop will provide a general overview of DNA analysis of
biological specimens containing quantities of DNA below those currently
considered amenable to, or acceptable for, PCR-based DNA analysis. The
first session will focus on issues related to analyzing trace or LCN DNA
specimens. These issues include defining what type of specimens would
fall into the trace or LCN DNA category; the methods currently being used
to analyze these specimens; the underlying theories behind the methods
and interpretational peculiarities associated with data generated using
these methods; and finally, the overall reliability of current methods.
Casework examples will be discussed. The second session will feature the
LCN DNA casework experiences of private and public sector laboratories
from this country and abroad. These presentations will include both spe-
cific casework examples as well as general discussions about unusual and
unlikely types of samples. The final session will present current research
in platform and application development, as well as new methods of data
analysis/interpretation being applied to LCN DNA analysis. All sessions
will be followed by a brief panel discussion.

This workshop is designed to provide the participants with a well
rounded introduction to the underlying theory and application of Low
Copy Number (LCN) DNA analysis, the current techniques used by
different laboratories to test and interpret these samples, a variety of
casework experience with trace DNA samples, and the future develop-
ments and considerations of Low Level DNA Analysis.

Drug Analysis, Low Copy Number DNA Analysis, Trace DNA
Analysis

W18 Quality Issues in the Analysis of Fire
Debris and the Classification of
Ignitable Liquids

Julia Ann Dolan, MS*, Bureau of Alcohol, Tobacco and Firearms,
Forensic Science Laboratory - Washington, 1401 Research Boulevard,
Rockville, MD; and Reta Newman, BS, MA*, Pinellas County Forensic
Laboratory, 10850 Ulmerton Road, Largo, FL

Following this workshop, the attendee will be familiar with criteria
for processing and classifying ignitable liquids and their residues, and will
be aware of the options for insuring quality in this discipline.

This workshop will discuss the various quality assurance and quality
control issues specifically relevant to the forensic discipline of fire debris
analysis. Options for incorporating appropriate quality assurance methods
into laboratory protocols will be discussed. It is designed to address
quality assurance and technical analytical issues particular to the analysis
of fire debris, including the contents of the newly revised ASTM methods.
Through lectures, group discussions, and practical exercises, this
workshop will address classification issues, potential effects of sample
preparation methods, the use of reference collections, and appropriate
quality control and quality assurance protocols.

Quality Assurance, Fire Debris Analysis, Ignitable Liquids

W19 Understanding of Patterns and
Motives of Violent Sexual Offenders

Robert K. Ressler, MS*, Forensic Behavioral Services International,
PO. Box 187, Spotsylvania, VA; Michael Osterheider, MD*, Westphalia
Center for Forensic Psychiatry, Eichelbornstrasse 21, Lippstadt,
Germany,; and Thomas P. Muller, PhD*, Chief, Criminal Psychology
Service, Federal Ministry of Interior, Republic of Austria & Assoc. FBSI,
P.O. Box 100, Vienna,Austria

Upon completion of this workshop, the participants should be able to
understand the rationale for more in-depth research of violent sexual
offenders; to understand and identify the difference between organized
and disorganized sexual offenders; to recognize and identify the impor-
tance of violent sexual fantasies which develop in sexual offenders before,
during, and after adolescence, that lead to future violent sexual crimes; to
be able to use the information gained to better classify and evaluate sexual
offenders in a law enforcement, mental health or penal setting to better
recommend retention or release; and, to conduct improved interviews of
violent sexual offenders which get at their true motivation as compared to
traditional self report methods.

This workshop will focus on the early efforts of the FBI, under the
direction of Robert K. Ressler, to research and study the patterns and
motives of violent and repetitive serial and sexual offenders. The research
was initiated by the FBI's Behavioral Science Unit. The workshop
program will primarily focus on the deviant sexual fantasy development
of violent sexual offenders, many of whom commit serial crimes. The
notion of fantasy as a motivator will be illuminated through in-depth
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examination of pertinent case examples which vividly demonstrate that
early deviant fantasy becomes the eventual road map to future violent and
repetitive sex crimes. The concept of organized and disorganized criminal
behavior will be explored and demonstrated by viewing actual crime
scenes and viewing video interviews with those who committed such
crimes. Further, the workshop participants will demonstrate interview
techniques in an on-stage role playing scenario designed to demonstrate
how to draw important and necessary information from inmates in a law
interview situation or in a prison setting in order to better serve the needs
of mental health professionals working in a penitentiary.

Workshop attendees will be oriented to a pilot study conducted by the
workshop presenters in 2001 at the Westphalia Center for Forensic
Psychiatry, located in Lippsatdt, Germany. The study in Lippstadt focused
on the difference between traditional interview method of self-report as
opposed to a new approach utilizing law enforcement investigative reports
and actual crime scene photographs as a basis for interview. During the
study, the workshop presenters interviewed violent sexual offenders by the
traditional method of self reporting and contrasted this method with an
alternative style of first reviewing actual law enforcement investigative
reports and vivid crime scene photographs which gave the interviewers
additional insights into the criminal motivation and ultimately produced
dramatic results in the second interview. This new method may produce a
more accurate and valuable insight into the fantasy structure of a violent
sexual offender. The goal of this new method is to provide the mental
health professional with a better insight into the inmate for better evalu-
ation, classification, and finally, to better recommend retention or release
of the offender for parole hearings. The workshop participants will
recommend new techniques and better training for prison mental health
professionals with a goal of better evaluation, classification, and improved
parole recommendations for the protection of society at large.

This workshop is intended to be both an interactive academic explo-
ration of violent serial and sexual crimes, and will provide an opportunity
for the attendees to analyze actual cases by video and slide presentation.
Further, attendees will be encouraged to utilize the information gained
through their own practical experience along with the newly gained
knowledge obtained through active participation in this workshop.

Serial Sexual Offenders, Violent Sexual Fantasy, Violent Sexual
Offenses

W20 Cyber Terrorism: Threat Assessment,
Evidence Preservation, and Prosecution

Carl N. Edwards, JD, PhD*, Four Oaks Institute, Two Spring Lane,
PO. Box 1776, Dover, MA; John P.L. Woodward, BS, MS¥*, Space,
Intelligence & Information Operations, The MITRE Corporation, M/S
K215, 202 Burlington Road, Bedford, MA; TC Lipe*, 140 Lakeview
Drive, #2B, Clute, TX; Thomas C. Ervin, BS, MS, The MITRE
Corporation, 2807 Wakefield Drive, Clarksville, TN, David W.

Baker, MFS*, The MITRE Corporation, G023 - Secure Information
Technology, Mail Stop W435, 7515 Colshire Drive, McLean, VA;
William J. Cook, JD* Freeborn & Peters, 311 South Wacker Drive,
Chicago, IL; and Kelly Brennan, BS*, Federal Bureau of Investigation,
219 South Dearborn, Chicago, IL

communications, and financial services may be compromised or misdi-
rected, inflicting sabotage, creating floods, crippling financial services,
and disabling emergency services. While there is a history of documented
cyber sabotage attacks, recent intelligence confirms that terrorists are also
actively planning cyber terrorist attacks either by themselves or to
leverage the impact of conventional acts of violence.

Containing and preventing cyber terrorism is a particularly
challenging problem critical to national security. This has been compli-
cated by technical and legal issues, and by the fact that much of the
nation's critical infrastructure is maintained and operated by utilities and
private corporations over which the government has had limited control.

This workshop will review the nature and elements of cyber
terrorism. It will consider the psychological and operational profiles of
terrorists and saboteurs as these relate to means, motives, and methods of
operation. It will examine the technologies of infrastructure control and
vulnerability. Case studies and demonstrations will be featured, drawing
upon recently unclassified incidents of hacking and cyber warfare.

Building upon and extending the computer forensics concepts
addressed at the 2001 Seattle Workshop (the co-chair of that Workshop,
Howard Schmidt, is now chief computer expert at the White House's
Critical Infrastructure Board), this workshop will examine procedures for
criminal detection and evidence preservation both at the perpetrators'
computer sites and at the impacted institutional sites.

The unique government/industry collaborations, such as InfraGuard,
required to address cyber terrorism will be presented by experts with
extensive experience in their creation and ongoing operation. Legal,
investigative, and prosecutorial tools will be reviewed by prosecutors and
law enforcement professionals. A National Research Council's Critical
Infrastructure and the Law Committee faculty member will discuss the lia-
bility conclusions and recommendations contained in its forthcoming
report.

Finally, through a full-faculty panel, the workshop will review and
debate the current state of fast-changing and highly controversial existing
and proposed legislation and regulations as well as the current move to
combine the seven government agencies that now share responsibility for
cyber security under a new undersecretary for information analysis and
infrastructure protection within a Department of Homeland Security.

Terrorism, Technology, Computer Forensics

W21 Note Taking Considerations and
Techniques for Document Examiners

Larry A. Olson, MFS*, IRS National Forensic Laboratory, 29 North
Wacker Drive, Chicago, IL; Thomas A. Nelson*, Michigan State

Police (Retired), 638 North Edgar Road, Mason, MI; Frederick H.
Panhorst, MSM*, U.S. Army Criminal Investigation Laboratory, 4553
North 2nd Street, Forest Park, GA; Margaret A. Nelson*, and Amy
Ronayne-Krause*, Michigan Attorney General's Office, P.O. Box 30218,
Lansing, MI; Mary K. Bacon, MS, Ferris State University, Physical
Science Dept., 820 Campus Drive, ASC 3019, Big Rapids, MI; and
Thomas P. Riley, BS* Michigan State Police, 7320 North Canal Road,
Lansing, M1

Upon completion of this workshop, participants should be able to
describe the technologies used in the operation and control of the nation's
critical infrastructures, and be able to assess their potential vulnerabilities
and options to ameliorate potential abuse; understand the unique legal and
operational challenges intrinsic to cyber terrorism, the range of stake-
holders and specialists needed to address the problem, and the importance
of creating and mainlining ongoing working relationships between all
relevant parties; and apply a basic working knowledge of relevant skills in
computer forensics, threat assessment, and evidence preservation.

The misuse of computers and network access to manipulate
America's critical infrastructures has become a means by which utilities,

Upon completion of this workshop, the participants will understand
the philosophy, requirements, and basis of note taking, and will be
provided with additional techniques of taking effective, efficient, and
acceptable casework notes.

Most forensic document examiners never receive any formal - or
even informal - instruction in taking casework notes. They tend to develop
their own methods and techniques.

This workshop will address how current legislation, legal rulings,
ASCLD/LAB accreditation requirements, and academic/scientific
procedures may dictate how forensic document examination notes should
be taken and stored. Legal aspects of taking, storing, and testifying from
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notes will be discussed. Selected examiners will also share and discuss
note taking techniques and formats for various types of examinations, e.g.,
handwriting, indentations, inks, alterations, typewriting, copiers, imaging
processes, multi-faceted examinations, etc.

This workshop will give the practicing forensic document examiner
a better understanding of the philosophy, requirements, and basis of taking
effective, efficient and acceptable casework notes.

Notes, Document Casework Notes, Note Taking

W22 How to Setup a Digital Evidence Unit

Carrie Whitcomb, MSFS*, National Center for Forensic Science,

PO. Box 162367, Orlando, FL; Mark Pollitt, MS*, Regional Computer
Forensic Laboratory National Program Office, Federal Bureau of
Investigation, 7142 Ambassador Road, Baltimore, MD, Robert P.
Bianchi, BS, 5502 Chestermill Court, Fairfax, VA; Michael J.

Phelan, BA, MA, Drug Enforcement Administration, 7704 Old
Springhouse Road, McLean, VA; and George M. Sauers,

Investigation and Operational Support Division, Pennsylvania

State Police, 1800 Elmerton Avenue, Harrisburg, PA

Upon completion of this workshop, participants will gain an appreci-
ation for the requirements to develop and run a digital evidence unit.
Additionally the participants will have a fundamental understanding of the
costs and steps required to set up a unit within their agencies.

Computers, cellular phones, e-mail, and digital cameras have
changed how people live and work. New technologies, which produce
evidence stored and/or transmitted in digital form, are presenting investi-
gators with new forensic needs. The fragile nature of digital evidence and
the dynamic nature of the technology are creating new challenges for
forensic laboratories. This workshop, which will be presented by the
Scientific Working Group for Digital Evidence (SWGDE), will cover a
wide range of topics in the continually growing field of digital evidence.
The program will provide an overview of common problems (including
costs), how things have changed in the past two years, and will provide a
heavy focus on how digital evidence fits in with the laboratory accredi-
tation process.

Digital Evidence, Cybercrime, Computer Forensics

W23 Non-Human DNA Typing:
Methods and Casework Applications

Heather G. Miller Coyle, PhD*, Connecticut State Forensic

Science Laboratory, 278 Colony Street, Meriden, CT: Albert B.

Harper, PhD, JD*, University of New Haven Institute of Forensic
Science, 300 Orange Avenue, University of New Haven, West Haven,
CT; Robert A. Bever, PhD, The BODE Technology Group, Inc., 7364
Steel Mill Drive, Springfield, VA; Margaret A. Sanger, PhD*, HIDTA
Marijuana Signature Lab, 100 Sower Boulevard, Suite 10, Frankford,
KY; Joselle Germano-Presby*, Connecticut State Forensic Science
Laboratory, 278 Colony Street, Meriden, CT; Kristen N. Zinnamon, BS,
Northern Arizona University, Department of Biological Sciences, P.O.
Box 5640, Flagstaff, AZ; and Marilyn A. Menotti-Raymond* and Victor
A. David, MS*, National Cancer Institute, National Institutes of Health,
Building 560, Room 11-38, Fort Detrick, Frederick, MD

This workshop is designed to introduce the audience to new ways to
look at plant and animal evidence when limited human biological
evidence is available, or for use in specialized casework or paternity appli-
cations; to inform the audience about DNA typing techniques that are in
use or under development for both the identification of a species and the
individualization of a sample; to inform the audience as to the best ways
to collect the evidence, whom to contact for sample processing, what types
of results to expect, the benefits and limitations of each procedure, and

court acceptance of each technique; and, to illustrate the use of these
techniques by discussing actual applications of these newer DNA typing
technologies.

This workshop is designed to inform the attendees about basic DNA
typing techniques that are currently available or under development for
plant and animal evidence. These techniques address both the
identification of a plant or animal species and methods to individualize a
sample. The following topics will be discussed: analysis of trace plant
evidence and how the information may be used to provide investigative
leads, molecular methods to identify marijuana as a species (important for
samples that have no detectable cannabinoids), the use of amplified
fragment length polymorphism (AFLP) analysis to link clonal marijuana
samples and cases, the construction of a nationwide marijuana AFLP
database for comparative purposes, DNA analysis of wildlife species and
casework, the development of an STR system for the individualization of
cats and the use of DNA in a puma case where a jogger was killed. In
addition, paternity testing on giant pandas bred in captivity will be
described as a specialty application of DNA typing technology in animals.

Animal Identification, Plant DNA Typing, Non-Human DNA
Evidence

W24 From Photoshop® to WinID — Mass Disasters
and Radiographic Digitalization —What We
Learned From the World Trade Center

Kenneth W. Aschheim, DDS* Mount Sinai Medical Center, 44 East 67th
Street, New York, NY; and Jeffrey R. Burkes, DDS, Office of the Chief
Medical Examiner, 875 Fifth Avenue, New York, NY

The goal of this workshop is to train the forensic specialist to set up
and run a Dental Radiographic Digitalization Team for the scanning of
dental radiographs for use in WinID.

This hand-on workshop will be an in depth discussion of the
digitalization (scanning) of radiographs and its application in dental
forensics. It will begin with a basic background discussion of digital
graphics, the terminology used, and the relevancy to forensic identifi-
cation. The program will cover different graphic formats and the pros and
cons of each type as they relate to WinID. Next there will be a discussion
of computer basics with an emphasis on the minimum hardware and
software requirements for forensic identification. The lecture will then
focus on an actual step-by-step discussion of image correction,
enhancement, and annotation. The final segment of the presentation will
be a complete discussion on the requirements on how to set up a Dental
Radiographic Digitalization Team for mass disaster.

WinlD, Adobe Photoshop®, Radiographic Digitalization

W25 Asthma - Prevalence, Treatment,
and Death Investigation

Amanda J. Jenkins, PhD*, Cuyahoga County Coroner's Office,

11001 Cedar Avenue, Cleveland, OH, Rebecca A. Jufer, PhD¥,

State of Delaware, Office of the Chief Medical Examiner, 200 South
Adams Street, Wilmington, DE; Kevin J. Kelly, MD*, Kameswari
Konduri, MD* and Michael Zacharisen, MD*, Medical College of
Wisconsin, Allergy and Immunology Clinic, Children's Hospital, 900
West Wisconsin Avenue, Milwaukee, WI; Jimmie L. Valentine, PhD*
University of Arkansas for Medical Sciences, 800 Marshall Street, Little
Rock, AR; and Michael J. Caplan, MD*, State of Delaware, Office of the
Chief Medical Examiner, 200 South Adams Street, Wilmington, DE

Upon completion of this workshop, the participant should be able to
understand basic asthma mechanisms and how asthma is diagnosed; to
demonstrate a knowledge of the prevalence of asthma and asthma related
deaths; to demonstrate a knowledge of various asthma treatment
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strategies; to demonstrate an understanding of the toxicology and analysis
of asthma pharmacotherapies; and, to understand the pathological and tox-
icological findings that may be present in the investigation of asthma
related deaths.

The speakers in this workshop include clinicians involved in the
treatment of asthma as well as a forensic toxicologist and a forensic
pathologist involved in the investigation of asthma-related deaths. The
program will discuss the biochemical and physiological basis of this
disease; will describe the procedures used to diagnose asthma; and, will
delineate treatment therapies including lifestyle changes, the pharmaco-
logic basis of drug therapy, and the usefulness of therapeutic drug
monitoring. The toxicology of asthma medications will be addressed,
including interpretation of clinical and postmortem results. Lastly, the
pathological aspect of the medicolegal investigation of possible asthma
deaths will be presented with illustrative case examples.

Death Investigation, Analytical Toxicology, Asthma

WS1 Disputed Confessions:
False, Forced, and Fine

Michael Welner, MD* The Forensic Panel, 224 West 30th Street, #806,
New York, NY; Sheldon Greenberg, PhD¥*, Johns Hopkins University,
201 North Charles Street, Baltimore, MD, Gisli H. Gudjonsson, PhD*,
Department of Psychology, De Crespigny Park, Denmark Hill, London,
England, United Kingdom,; and Welsh White, BA, LLB*, University of
Pittsburgh, School of Law, 305 Law School Building, Pittsburgh, PA

At the conclusion of this program, the participants will be familiar
with research findings to date about those more likely to confess falsely,
why they do so, confounding controversies, and how to assess this matter
as a forensic examiner.

Confession evidence has undisputable power on jury decision-
making in criminal cases. A number of reports from the literature in recent
years have called attention to the potential for miscarriage of justice when
confessions are forced, or false.

Research spawning from these reports has focused on those qualities
that prompt individuals to confess to crimes they did not commit. From
his earliest work with Icelandic offenders, Gisli H. Gudjonsson, PhD, a
police officer-turned-psychologist identified suggestibility and com-
pliance as important qualities that correlated with the likelihood of dis-
puted confessions. Dr. Gudjonsson's work spurred reform in the British
system in questioning of certain vulnerable populations, such as the men-
tally retarded.

Here in the U.S., disputes over confessions may be the pivotal battle
of an otherwise ambiguous case. The controversy of disputed confessions
has gained further attention from death row inmates whose sentences were
overturned by contradictory evidence, but who had facilitated their con-
victions with confessions that later turned out to be coerced.

How prevalent is the phenomenon of false or forced confessions?
The very question has spawned controversy, especially since articles in
respected medical literature have been cited as the scientific underpinning
of presentation of expert opinions before juries on the matter.

The panel includes the perspectives of important sides of this integral
part of the justice system. Participants will learn of the research to date on
why people confess, as well as those who later dispute their confessions.
Dr. Gudjonsson's work, as well as that of others, will be presented for
review.

From this review, populations at particular risk to false or forced con-
fessions will be discussed with particular attention to what has and has not
yet been established about risk factors. This is of particular importance
given the ongoing controversy of the exact role that expert witnesses
should be playing before juries who are pondering disputed confessions.

The controversy of prevalence is then presented, with a closer look at
how cases represented as false or forced confessions may not be just that.

In particular, one of the presenters will discuss his review of the widely
cited case of Leo and Ofshe that loudly alerted courts to the potentials for
miscarriage of false confessions.

Next, an expert in police science reviews how law enforcement inter-
rogation procedures have evolved to minimize the risk for false
confessions or those that lose evidentiary value.

Finally, a forensic psychiatrist presents guidelines for assessing
disputed confession cases, from required evidence, to areas to probe, to the
use of psychological testing.

Participants in law enforcement, legal professionals, and behavioral
scientists will learn much of the background and state of the art of this
compelling frontier of forensic science.

Forensic Psychiatry & Psychology, Confession Evidence,
Jurisprudence

WS2 Forensics Takes to the War
on Terror — Flatlow vs. Iran

Michael Welner, MD*, The Forensic Panel, 224 West 30th Street, #5806,
New York, NY; Joseph Shelly* 6301 Riverdale Avenue, New York, NY;
and Meir Rogev, MD*, Zamenhof 11 Flat #1, Tel Aviv, Israel

At the conclusion of this program, the participants will be familiar
with legal remedies pursued by victims of terror, with the role of forensics
in contributing to these cases, and with the constraints faced in pursuing
such claims.

The recent decades have acquainted the world with air piracy,
kidnappings, bombings, and random shootings. While local gangsters
carry out many terror incidents, other acts prove to be sponsored by
governments pursuing their own agenda through destructive means.

The September 11 hijackings awakened resolve and feelings of
revenge in those affected and offended by the instrumentality of terror. All
Americans have an appreciation for the tremendous losses of those killed,
injured, orphaned, or displaced by the terror, and for now, shoulder the
burden economically as well. Is there any recourse for Americans ter-
rorized? The possibilities expanded with the success of Flatow vs. Iran.

1995, Alisa Flatow, a 21-year-old New Jersey native, was killed by a
terrorist bomb that blew up a bus she was riding in the Gaza Strip, an area
under Palestinian-Arab rule. Alisa's father Stephen pursued a legal
remedy, and through attorney Thomas Fortune Fay, tracked the genesis of
the terror attack to the government of Iran. Working within the parameters
of the Anti-Terrorism and Effective Death Penalty Act, and the Foreign
Sovereign Immunities Act, Fay sued Iran in U.S. federal court and won a
judgment of 100 million dollars.

But that was just the beginning.

The period following has witnessed a fascinating sequence of events
that chart the future of the war on terror. What damages can be claimed?
What assets are recoverable? How are those assets to be found? The
ongoing political maneuvering pits Congressional representatives drafting
legislation to protect their constituents against not only foreign terror, but
also the U.S. State Department and American big transnational interests.

Forensics has an important role to play in terrorism investigation in
relation to event reconstruction, explosives expertise, pathology,
assessment of the emotional injury of survivors, tracing the clandestine
money trail, and identifying recoverable assets.

Attendees will learn of the background and constraints of fighting the
war on terror in the courts. Limits of immunity, available targets, pro-
gression of legislation, and what participants can do to enlist will be dis-
cussed.

A veteran forensic pathologist with expertise in explosives and muni-
tions will then present the science of reconstruction and how it relates to
establishing links with state-sponsored terror.

Next, a forensic psychiatric review of the effects of terror on
survivors, victims, and significant others, and how these events distinguish
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themselves from other traumas. The effects of litigation on emotions and
coping will also be presented.

The attorney at the heart of the Flatow case discusses the potentials
and pitfalls to pursuing such cases. The forensic accounting of
establishing responsibility is presented, along with the necessary steps to
identifying recoverable assets. A look at how this is addressed in other
countries follows.

Participants will gain an intimate understanding of legal approaches
to the war on terror, and an appreciation for the role they can play as
forensic scientists in consulting on cases that aim to pace the burden for
remedy on the terror nations, rather than the people that terror targets.

Forensic Accounting, Forensic Psychiatry, Terrorism

WS3 Death in Beirut

Richard C. Froede, MD*, 3930 North Placita de la Escarpa,

Tucson, AZ; William C. Rodriguez I1I, PhD*, Office of the Armed
Foreces Medical Examiner, 1413 Research Boulevard, Building 102,
Rockville, MD; and John J. McDermott* Hall, Estill, Hardwick, Gable,
Golden & Nelson, Washington, DC

Upon completion of this workshort, the participant will have an
understanding of a historical kidnapping and forensic investigation and
will gain an appreciation of the amount of time and effort in an investi-
gation of terrorist activity.

The previously untold story of the kidnapping and subsequent deaths
of two hostages, William R. Higgins, LTC, United States Marine Corps,
and William F. Buckley, LTC, United States Army, in Beirut, Lebanon
may now be told. The investigative findings in the deaths in 1985 and
1989 and the discovery as well as recovery of the bodies may be revealed.
The subsequent identification of the bodies and the postmortem findings
will be presented. Details of the "alleged hanging" of Col. Higgins in July
1989 will be discussed. Video presentations will be shown of the prepared
statement by Col. Higgins, the digital identification by the Federal Bureau
of Investigation, the evaluation of the "hanging," and of the story of Col.
Buckley's activity in Lebanon. The plaintiff's attorney will present an
analysis of the two trials in the U.S. District Court against the Islamic
Republic of Iran, Ministry of Foreign Affairs.

Kidnapping, Identification, Recovery
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Criminalistics

B1 Alternative DNA Structures and Their
Effect on Polymerase Activity in
Polymerase Chain Reactions

Julie L. Langdon, MS¥*, and Stephen A. Winkle, PhD, Florida
International University, Sth Street, Miami, FL

The goals of this presentation are to emphasize the importance of
thoroughly researching the STR loci chosen for forensic DNA profiling.

This presentation will provide evidence that incorrect products can
be obtained by Polymerase Chain Reaction when amplifying regions
that have the potential of containing alternate DNA structures.

Polymerase Chain Reaction (PCR) is an enzymatic method
currently used to amplify the Short Tandem Repeat (STR) loci used in
forensics. Research has found that alternate DNA structures can modify
polymerase activity. This is important for forensics because repeating
DNA has been implicated in the formation of alternate DNA structures.
To further investigate the effects of alternate DNA structure on
polymerase activity, this study investigated the polymerase activity
during PCR of a potential cruciform region and an alternate (GC);

region in the $X174 bacteriophage.

PCR products obtained by using various extension temperatures or
magnesium concentrations were investigated using polyacrylimide gel
electrophoresis, denaturing gel electrophoresis, and restriction enzyme
digestion. Extension temperature and magnesium concentration was
chosen to study because both factors can directly affect the polymerase
activity during PCR. The results showed an increase in the amplification
yield of the cruciform region when using a lower extension temperature
(52°C), while producing a very low amplification yield at the standard
72°C extension temperature. The study also indicated the presence of
stutter in the (GC); region as the magnesium concentration increased.
Prior to PCR, linearization of $X174 was completed to alleviate negative
supercoiling, which is necessary for extrusion of the alternate DNA
structures. The amplification of the cruciform region improved sug-
gesting the presence of an alternate DNA structure reduced amplification
prior to linearization. Hhal digestion of the cruciform region PCR
product was altered signifying that the local sequence induces a struc-
tural deviation even in the absence of negative supercoiling.

In conclusion, this study demonstrated that Polymerase Chain
Reactions are influenced by the presence of alternate DNA structures in
the template DNA. The study also suggested that the formation of
alternate DNA structures is influenced by the local DNA sequence even
in the absence of negative supercoiling, therefore suggesting that even
after PCR alterations in the amplified product may exist. These results
suggest that the fidelity of forensically relevant STR loci may be
affected if the loci have the ability to contain alternate DNA structure.
The presence of an alternate DNA structure in the loci may cause a
variation in the polymerase activity during PCR and therefore may
inadvertently cause incorrect DNA profiling. This suggests the need to
study the loci presently used or any loci developed to eliminate the
possibility that the loci may exist as alternate DNA structures.

PCR, Alternate DNA Structures, STRs

B2 Selective Separation of Sperm and Vaginal
Epithelial Cells on Microfabricated Devices
for Forensic Analysis

Katie M. Horsman, MS¥*, Department of Chemistry, Jerome P.
Ferrance, MSE, PhD, Department of Chemistry and Department of
Pathology, and James P. Landers, BS, PhD, Department of Chemistry,
The University of Virginia, McCormick Road, P.O. Box 400319,
Charlottesville, VA

The goal of this presentation is to demonstrate the potential of
microchip technology for the separation of sperm and vaginal epithelial
cells in rape kit analysis.

DNA analysis has proven to be a valuable technique used to
identify the perpetrator of a crime. Such analyses have had the greatest
impact on the investigation of crimes involving sexual abuse,
specifically rape. Unfortunately, current methods for DNA analysis in
crime labs require approximately two weeks to complete. These time-
consuming methods, along with a lack of appropriate funding, have led
to a major backlog of cases to be analyzed. Because of this backlog, it
is not uncommon for the evidence to be stored for six to nine months
before being analyzed, if ever.

The ultimate goal of the current research presented focuses on
reducing this backlog of rape kits needing DNA analysis by exploiting
bioanalytical microdevice fabrication techniques. The successful devel-
opment of a microfabricated device that could expedite this particular
analysis would significantly reduce the analysis time, potentially from
several weeks to approximately twenty minutes. Ultimately, this
microchip will be fully integrated, that is, it will incorporate all of the
necessary processing steps for complete analysis, from sample
preparation to forensic DNA evaluation. These steps include: removal
of the cells from the vaginal swab, separation of the sperm and epithelial
cells, extraction of DNA from both sperm and epithelial cells, PCR
amplification of the DNA, separation and detection of the PCR products.
Introduction of this microchip technology to the forensic community
will revolutionize forensic DNA analysis.

Not withstanding the ultimate goal of a micro-total analysis system
(UTAS), microchip methods for the cell separation step alone will be
advantageous to the forensic community. The proposed microscale
method is much faster than the current differential lysis method. The
time-consuming and labor-intensive preparatory steps translate directly
into cost-ineffectiveness. Sample handling is significantly reduced in
the microchip cell separation as compared to the current macroscale
method, resulting in decreased chance of contamination and fewer
opportunities for loss of biological material.

Development of a microchip for the selective separation of the
sperm and epithelial cells is the focus of the research presented in this
poster. Because the macroscale method is not easily transferable to a
microscale process, new methods for sorting the male and female frac-
tions were explored. Physical properties of the cells, such as density,
size, and shape, are exploited as methods of sorting, rather than reverting
to the more-complicated magnetic bead and/or antibody-based
approaches. Gravity, pressure-driven, and electric field-driven flow
have been explored to determine the best method of cell separation in the
microchannel. These flow mechanisms are used to achieve a slow,
stable flow of ~1 nL/sec. The sperm cells are concentrated in a desig-
nated sperm cell chamber, and the epithelial cells are retained in the
sample reservoir. These cells can be subsequently lysed for DNA
analysis or the microchip used as the storage vessel for analysis at
another time. Methods for detection of sperm cells recovered, including
electrical impedance detection and photodiode array detection, were
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investigated. By integrating a detection method into the cell separation
microdevice, the purity and quantity of the sperm cell fraction can be
assessed. Preliminary experiments used digital video microscopy to
show the efficiency of separation. Optimum cell separation conditions
have been determined and will be presented in this poster presentation.

Differential Extraction, Cell Separation, Microchip Technology

B3 Validation of the AmpF/STR Identifiler™,
Profiler Plus™, and COfiler™ STR Kits
on the 3100 Capillary Electrophoresis
Detection Platform

Nicholas CS Yang, BS, MFS*, Heather Miller Coyle, PhD, Jennifer L.
Hintz, MS, Eric Carita, BS, Carll Ladd, PhD, Timothy M.

Palmbach, MS, JD, and Henry C. Lee, PhD, Department of Public
Safety, Division of Forensic Scientific Services, 278 Colony Street,
Meriden, CT

The goal of this presentation is to validate the Identifiler™, Profiler
Plus ™, and COfiler™ STR kits on the Applied Biosystems/Hitachi
3100 Capillary Electrophoresis platform for use in typing of convicted
offender blood samples for the Connecticut Sex Offender DNA
Database.

The Identifiler™ STR kit amplifies 15 STR loci (the core CODIS
13 STRs + D2S1338 + D19S433) and Amelogenin in a single reaction.
The primary benefit of a single amplification system is the increased
throughput achieved for processing specimens such as convicted
offender database samples. In addition, there is a reduction in paperwork
and tube labeling which minimizes the opportunity to mislabel or switch
a sample during the processing procedure. A double amplification
system (Profiler Plus™ and COfiler™), while providing a sample check
by having overlapping loci between the two systems, results in twice the
amplification preparation and run time per sample when compared to the
Identifiler™ kit. The greater throughput volume of the ABI 3100
instrument makes it an ideal detection platform for databasing. The
Profiler Plus™ and COfiler™ systems were also validated on the ABI
3100 detection platform for known sample processing to introduce
additional flexibility in the laboratory.

In assessing the Identifiler™ kit and comparing to Profiler Plus™
and COfiler™ results, 1 nanogram of input DNA was amplified in a 25
ul reaction volume. A final extension step of 90 minutes at 60°C was
added to the thermal cycling parameters. Within each run, capillary-to-
capillary precision for each of the locus in the Identifiler™ kit was in the
standard deviation range of 0.02-0.10 nucleotides and the Profiler Plus™
and COfiler™ loci were comparable to the Identifiler™ kit. Capillary
precision between runs was calculated for each locus and the values for
the ABI 3100 instrument were well below the 0.15 nucleotide standard
deviation specification set by Applied Biosystems, Inc.

However, on occasion, a standard deviation value of 0.19
nucleotide was observed for the FGA locus. To correct for this, it is
important to follow ABI recommendations for injecting at least 1 ladder
per run on the instrument. The average stutter values (Identifiler™) were
calculated for each locus and were as follows: D8S1179 (6.3%), D21S11
(9.1%), D7S820 (5.4%), CSF1PO (6.3%), D3S1358 (6.3%), THOI
(3.2%), D13S317 (8.1%), D16S539 (7.2%), D2S1338 (10.0%),
D19S433 (5.0%), vWA (7.2%), TPOX (6.3%), D18S51 (6.8%), D5S818
(7.2%), and FGA (5.4%). The stutter values from Profiler Plus™ and
COfiler™ systems were comparable to the Identifiler™ on the ABI 3100
instrument. For all three amplification systems, full STR profiles were
obtained from 1 nanogram of DNA template; however, the sensitivity of
the ABI 3100 instrument allowed the obtaining of profiles from as low
as 100 picograms of input DNA template. In addition, the Profiler Plus™
and COfiler™ profiles generated on an ABI 377 instrument were con-
cordant with those profiles generated on the ABI 3100 CE instrument.

In summary, this validation study demonstrates that the results of
the Profiler Plus™ and COfiler™ amplification kits are comparable on
the ABI 3100 instrument to the ABI 377 instrument. Identifiler™, as a
single megaplex amplification system in combination with the use of the
ABI 3100 instrument, does improve the handling and abbreviates the
preparation time resulting in increased throughput processing of con-
victed offender samples. Moreover, the profiles generated by the
Profiler Plus™ and COfiler™ kits were in agreement with the profiles
generated by the Identifiler™ Kkit.

Identifier, ABI 3100, Concordance

B4 Concordance Study of STR Results Using
Multiple ABI PRISM® Genetic Analysis
Instruments, AmpFISTR® Kits, and ABI
PRISM® Analysis Software

Cherisse E. Boland, BS*, Craig S. Leibelt, MS, Yasser Daoudi, BS,
and Rhonda K. Roby, MPH, Applied Biosystems, 850 Lincoln Centre
Drive, M/S 404-3, Foster City, CA

The goals of this presentation are to present a concordant study
using multiple ABI PRISM® genetic analysis instruments,
AmpFLSTR® kits, and ABI PRISM® analysis software to demonstrate
that accurate STR profiles are obtained.

Significant advances in the combination of reagents, instruments,
and software have increased throughput capabilities for the profiling of
casework samples and database samples in the human forensic and
parentage communities. Multiplex assays amplifying greater than ten
(10) STR loci, combined with higher-throughput instrumentation and
higher-performance software have been developed by Applied
Biosystems (Foster City, CA, USA) that allow laboratories to better
address the demands of casework and databasing needs. Concordance
studies are important to perform when evaluating a new assay,
instrument, or software package.

The authors have conducted a comprehensive concordance study of
STR profiles generated with six (6) different AmpFLSTR® PCR
Amplification kits, analyzed on three (3) ABI PRISM® genetic analysis
instruments, and using various ABI PRISM® software packages for both
data collection and data analysis. This study presents an evaluation of
STR profiles generated with different combinations of kits, instruments,
and software (described as “systems” in this abstract) and illustrates: (1)
verification of software packages; (2) comparison of instrument plat-
forms with identical PCR products; and, (3) concordance in genotyping.

Six AmpFLSTR® PCR Amplification kits (Identifiler®, Profiler
Plus™ ID, Profiler Plus™, COfiler®, SGM Plus®, and SEfiler™ Kkits)
were used in evaluating a panel of forensic-simulated samples (e.g.,
stains, mixtures, degraded DNA). The AmpFLSTR® kits combine STR
loci that meet CODIS, ENFSI, GITAD, and GEDNAP standards. All
kits are multiplex assays that co-amplify six (6) to fifteen (15) tetranu-
cleotide repeat loci and the Amelogenin gender-determining marker. For
example, the Identifiler® kit amplifies all 13 loci required for CODIS,
and the loci D2S1338 and D19S433. The combination of these 15 loci
meets the requirements of several worldwide database recommenda-
tions. Furthermore, the SGM Plus® kit co-amplifies ten (10) tetranu-
cleotide loci consistent with the Identifiler® kit (D2S1338, D3S1358,
D8S1179, D16S539, D18S51, D19S433, D21S11, FGA, THOI, and
vWA). Concordant genotype results are achieved regardless of the
system used by various counties, states, or countries. These concordant
results can support the forensic investigation of blind hits across juris-
dictional lines, even internationally. This study demonstrates that inter-
jurisdiction and even international database matching is possible
worldwide with different system configurations.

Selected samples were processed on the ABI PRISM® 310 Genetic
Analyzer (for both Macintosh® and Windows NT® operating systems),
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377 DNA Sequencer (for both Macintosh® and Windows NT®
operating systems), and 3100 Genetic Analyzer. All samples were then
analyzed using both GeneScan® software and Genotyper® software, or
GeneMapper™ ID software. Data were analyzed with GeneScan®
software version 3.7.1 and Genotyper® software version 3.7, for use
with Windows NT® OS; GeneScan® software version 3.1.2 and
Genotyper® software version 2.5.2, for use with Macintosh® OS; and
GeneMapper™ ID software in the following modes: Basic, Classic, or
Advanced.

The presentation will include a comparison of the profiles
generated from these samples and kits on the different systems listed
above. Enhanced features of each system will be presented to
demonstrate ease-of-use and throughput capabilities. Generated electro-
pherograms and genotype profiles will be presented. The data support
that these systems, regardless of the instrument, kit, or software, will
produce accurate genotype profiles for comparative analyses. These
analyses can then be used by databasing laboratories, criminal casework
laboratories, identification laboratories, and parentage laboratories to
report accurate genotypes.

ABI PRISM and its Design, AmpFISTR, Applied Biosystems,
Cofiler, GeneScan, Genotyper, Identifiler, and SGM Plus are registered
trademarks of Applera Corporation or its subsidiaries in the U.S. and
certain other countries. AB (Design), Applera, GeneMapper 1D, Profiler
Plus, Profiler Plus ID and SEfiler are trademarks of Applera Corporation
or its subsidiaries in the U.S. and certain other countries. Mac and
Macintosh are registered trademarks of Apple Computer, Inc. Windows
NT is a registered trademark of the Microsoft Corporation. All other
trademarks are the sole property of their respective owners.

Concordance Study, AmpFLSTR® Kits, Genotype

BS Sonication Removal of Cellular Material
From Nail Clippings and DNA Typing of
Separated Components

Shelly A. Steadman, MS*, Daniel J. Fahnestock, MS, Melissa D.
Murphy, BS, Van T. Nguyen, MS, and Robert C. Hansen II, MS,
Sedgwick County Regional Forensic Science Center, 1109 North
Minneapolis, Wichita, KS

The goals of this presentation are to present the forensic community
with an efficient method for removal of foreign cellular material from fin-
gernail clippings followed by a rapid method for washing the nail material,
such that removed cellular material and the nail can be individually typed
using PCR DNA technology.

This poster presentation will introduce a routine processing method for
fingernail clippings submitted as evidence for DNA typing. This method
allows for rapid and efficient separation of nail material from foreign cells
adhering to the nail prior to DNA typing and results in little product loss
from either component. This is useful for addressing a variety of forensic
questions that may arise; typing of the material beneath a nail is important
in cases where victims have struggled in defense, while typing of a fin-
gernail fragment can be used to associate an individual with a crime scene.

The method described employs soaking and sonication to remove cel-
lular components adhering to the nail. With the nail material suspended in
a filter basket, cellular components removed from the nail were pelleted by
centrifugation and the supernatent removed from the cell pellet. The pel-
leted fraction was then referred to as fraction A. Should dividing this
fraction become necessary, the resulting pellet may be resuspended in a
known quantity of buffer and divided into equal halves. The nail material
itself is then subjected to a sonication wash, a vortex wash, and a shaking
wash to remove any trace amounts of remaining foreign material that may
adhere to the nail. The cleaned nail material is then referred to as fraction
B. Pellets (fraction A) and nail material (fraction B) can then separately
undergo DNA extraction and typing.

Fingernail clippings from individuals were collected and treated with
blood or semen originating from sources other than the fingernail donor to
simulate forensic casework situations. Nails were also collected following
vigorous scratching of a second individual. These nails, as well as
untreated nail material, underwent the standard protocol for processing fin-
gernail fragments. Resulting fractions were separately extracted using an
organic extraction methods by Microcon® (Millipore, Corp., Bedford,
MA) concentration and purification of the DNA. For nails treated with
seminal material, the resulting pellets underwent a differential extraction
designed to first isolate that portion of the sample containing “non-sperm”
cells (referred to as the F1 portion of fraction A) and secondly to isolate
DNA from all remaining cells including the sperm cells (referred to as the
F2 portion of fraction A). Extracted DNA from all samples was quantified
using 1% agarose yield gel analysis in conjunction with the QuantiBlot®
(Applied Biosystems, Foster City, CA) human DNA quantification kit.
Samples were then amplified using the PowerPlex™1.1 and Amelogenin
Sex Identification Systems (Promega Corp., Madison WI) and amplified
products were detected by fluorescent imaging for genetic loci CSF1PO,
TPOX, Amelogenin, THO1, vWA, D16S539, D7S820, D13S317, and
D5S818 using the Hitachi FMBIO® II Fluorescent Imaging Device
(MiraiBio Inc., Alameda, CA). Following initial protocol development and
validation, the processing method was applied to a forensic case in which
one fingernail of unknown origin and one fingernail of known origin were
submitted for PCR DNA analysis.

The DNA profiles obtained from both fractions of the untreated nail
were consistent with the profile of the nail donor. This indicates that the
quantity of cellular material present beneath the nail is sufficient for DNA
typing. However, studies have indicated that when nails are treated with
body fluids foreign to the nail donor, cellular material suitable for DNA
typing was efficiently removed from the nail such that the contributors of
foreign cells and the donor of the nail were easily differentiated. In cases
where carry-over between fractions occurred, identification of a major con-
tributor was possible, therefore alleviating the need for interpreting
complex mixtures. This was true of both the blood-treated nail and the
semen-treated nail. Clear major contributors were apparent in the non-
sperm fraction of the pellet (AF1), the sperm cell fraction of the pellet
(AF2), and the nail fraction (B). Profiles obtained from fractions AF1 and
B were consistent with the nail donor, while the profile obtained from
fraction AF2 was consistent with the seminal donor. However, in
scratching studies, profiles obtained from both fractions (A and B) of the
extracted nails yielded profiles consistent with the nail donor only; these

findings are consistent with those previously reported by Oz and Zamir!.

This is likely due to the limited quantity of cellular material transferred to
the nail during the scratching process relative to that already present
beneath the nail from the donor. With respect to forensic casework appli-
cations, the pellet fraction (A) of the nail of known origin yielded a single-
source profile consistent with that of the donor; the nail fraction (B) was not
typed since the origin was known. However, a mixture of at least two indi-
viduals was obtained from the pellet fraction (A) of the nail of unknown
origin, while the nail fraction (B) yielded a single source profile. The nail
fraction (B) profile could not be excluded from the pellet mixture profile,
allowing for interpretation of obligatory alleles from other possible con-
tributors present within the pellet fraction (A) profile.

In conclusion, the method employed for separation of nail material
from foreign components proved efficient for most samples where a suffi-
cient quantity of cells from the foreign source were deposited on the nail.
Because this method allows for the separate typing of nail and adhering cel-
lular material, it can be applied in a standard manner regardless of the
forensic question at hand.

1OZ, C, Zamir, A. An evaluation of the relevance of routine DNA typing
of fingernail clippings for forensic casework. J Forensic Sci
2000;45(1):158-160.

Fingernail, PCR DNA Analysis, PowerPlex™ 1.1
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B6 The Analysis of Ignitable Liquid Residues
and Explosive Material Using SPME/
GC/MS/MS

Jeannette M. Perr, BS* Carlos J. Diaz, BS, Kenneth G. Furton, BS, PhD,
José R. Almirall, MS, PhD, International Forensic Research Institute,
Florida International University, 11200 Southwest 8th Street CP 194,
Miami, FL

This presentation will describe a comprehensive approach to
improve the operating procedures of GC/MS and GC/MS/MS for the
analysis and identification of ignitable liquid residues and to determine
the absolute detection limits for the widely used GC/MS method and a
proposed GC/MS/MS method for the organic class of compounds in a
standard accelerant mixture (SAM). The analysis of explosives material
will also be evaluated using SPME/GC/MS and SPME/GC/MS/MS.

Fire debris evidence from suspected arson cases and post-blast
debris evidence from suspected explosions can be significantly degraded
or destroyed during the crime and the subsequent scene recovery effort
in such a manner that it is sometimes difficult to identify the compounds
of interest. All aspects of the analysis of both types of debris must be
evaluated in order to create a method for extraction, separation, analysis,
and interpretation that will produce the best information for the investi-
gators and, eventually, the tiers of fact.

Solid phase micro-extraction (SPME) provides some improvements
over the use of activated charcoal strips (ACS) in the analysis of fire
debris and explosive evidence due to its selectivity, cost, ease of use,
shorter extraction times, and solvent free extractions. This presentation
will briefly describe a comprehensive approach to improve the operating
procedures of GC/MS and GC/MS/MS for the analysis and identifi-
cation of ignitable liquid residues (ILR) and explosives in addition to
looking at the use of SPME as an extraction technique.

A Varian 3400 Gas Chromatography instrument is used for sepa-

ration while a Varian Saturn 2000 Ion Trap Mass Spectrometer with MS™
capabilities is used as a detector. Solid phase micro-extraction sampling
of residues from debris containing ignitable liquid residues and organic
explosives was compared to the more traditional method of activated
charcoal strips. Standards are used to determine the analytical detection
limit for the MS and MS/MS method in the presence and absence of
background matrix products. SPME is also evaluated against activated
charcoal strips to determine the absolute detection limits of target
analyte compounds in the typical debris sample. The SAM compounds
were studied for the ILR and the following high explosives were also
studied: nitrobenzene, 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene,
nitrobenzene, 1,3-dinitrobenzene, 2,4-dinitrotoluene, 2,4,6- trinitro-
toluene, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-dinitrotolene, tetryl,
RDX, HMX, EGDN, PETN and nitroglycerine.

SPME/GC/MS/MS is demonstrated to improve the selectivity and
sensitivity for the analysis of ILR compounds in the presence of
pyrolysis products. This simplified method also reduces the background
material in the extraction of organic explosives from a complex matrix.
SPME/GC/MS/MS shows a great potential for incorporation into the
standard analysis protocols of both ILR and high explosives analysis.

Additional work will involve studying ion-molecule interactions
within the ion trap detector in order to best identify and characterize
those compounds that are characteristic of explosives, ignitable liquid
residues, and of pyrolysis products found in scene debris and from other
sources.

B7 A DNA Paternity Case Involving a
Two-Week Old Fetus

Kimberly B. Murga, MFS*, Eric Suarez, MD, Demris A. Lee, MSFS,
James J. Canik, BS, and Brion C. Smith, DDS, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Building 101,
Rockville, MD

The goal of this presentation is to present the techniques utilized in
the preservation, preparation, and DNA analysis of a two-week old
aborted fetus.

A woman was raped on July 5, 2001, which resulted in pregnancy.
The pregnancy was verified through an ultrasound, and was terminated
via a vacuum dilatation and curettage (D&C) on August 1, 2001. The
product of conception specimen was collected and shipped through
overnight delivery on ice, along with whole blood specimens from the
mother and alleged rape suspect. All samples arrived at the laboratory
eight days after the D&C procedure was performed on the victim.

The product of conception sample consisted of several pieces of
tissue surrounded by a piece of gauze placed in a specimen container.
Upon arrival, the sample was immediately examined visually. Segments
of tissue were placed into four paraffin block cassettes and immersed in
formalin to initiate the tissue fixing process. The four tissue cassettes
were soaked in formalin for eight days and then were embedded into
four corresponding paraffin blocks. A slide corresponding to each
paraftin block was cut and stained for microscopic examination. A
specialist in the field of Prenatal, Perinatal and Placental Pathology with
the Armed Forces Institute of Pathology examined each of the four slides
for the presence of fetal and placental cells (chorionic villi), which
contain the same genetic profile of the fetus. Areas consistent with fetal
tissue and/or placental tissue were marked on each slide. The marked
areas on the slides were associated to their corresponding paraffin
blocks, and these areas were targeted for DNA extraction.

A chelex extraction was performed on one of the slides that micro-
scopically demonstrated the presence of fetal cells. STR analysis using
AB’s Profiler Plus system was performed, and limited data containing a
mixture of the mother and the fetus was obtained. An organic extraction
of the tissue in the corresponding paraffin block was performed, and a
full STR profile containing a mixture of the mother and the fetus was
obtained. The mixture results obtained from the product of conception
contained half allele share with the alleged suspect in all nine loci ana-
lyzed. The suspect could not be excluded as the father of the product of
conception, with a probability of paternity of 99.99%.

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

Paraffin Blocks, Product of Conception, Probability of Paternity

B8 Comparative Analysis of the DNA IQ™
and QIAamp DNA® Extraction Kits
for the Processing of Forensic
Evidentiary Samples

Catherine Grgicak, BSc, BEd*, David R. Sipes, DDS, MFS, Lisa L.

Grossweiler, BA, Robin W. Cotton, PhD, and Charlotte J. Word, PhD,
Orchid Cellmark, 20271 Goldenrod Lane, Germantown, MD

Fire Debris Analysis, SPME, Explosives Analysis

Participants will be able to evaluate the differences in DNA yield and
the subsequent ability to amplify the DNA that has been extracted using
alternative isolation methods in conjunction with more traditional
extraction methods. The nature of these differences, specifically between
the DNA IQ, QIAamp, organic extraction protocols, will be discussed.
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Experiments which compared the DNA IQ™ and QIAamp®
extraction systems to the more traditional phenol/chloroform and Chelex®
methods were performed. The DNA extraction kits chosen were based on
DNA vyield, ability of resulting DNA to amplify, ease of use, efficiency,
and the potential for robotic automation. The data were compiled to
evaluate total DNA yield, DNA concentration and amplification perfor-
mance of the resulting extracts. Because the final volume may affect the
amount of DNA needed for amplification, additional steps may be
required which concentrate the DNA sample prior to amplification.

Data were collected to evaluate two main issues. The first issue is the
difference in DNA yield obtained when different isolation procedures
were used. The second addresses an evaluation of the ability of the DNA
obtained from each of the extraction procedure to amplify. To evaluate
DNA yield, cells from blood, semen and mixed stains were lysed
(SDS/Proteinase K). The substrate was then removed and the resulting
lysate was then serially diluted (1, 2, 4, 8, 16-fold dilutions) to evaluate
DNA recovery, particularly when a minimal amount of DNA is available.
Each sample in the series was then split into 5 separate sets: 1) QlAamp®
extraction with a 25ul elution volume, 2) QIAamp® extraction with a
200ul elution volume, 3) DNA IQ™ extraction with a 25ul elution
volume, 4) DNA IQ™ extraction with a 200ul elution volume, and 5) an
organic extraction suspended in 25ul. DNA yield from each extraction
method was determined using the QuantiBlot® Human DNA Quantitation
kit (ABI) and the results were calculated using the Biolmage. To evaluate
amplification performance, each sample was diluted to a concentration of
0.75ng/10ul and was amplified using the AmpFISTR Profiler Plus™ PCR
Amplification kit. It was observed that the DNA concentration of some
samples eluted in 200ul was too diluted to amplify the target DNA amount
without further concentrating the samples.

Because sample recovery during concentration is a concern, experi-
ments were performed that compared sample recovery during an alcohol
precipitation versus the amount of sample recovered during a Microcon®
filtration procedure. The samples that were eluted in 200ul of elution
buffer were concentrated using both of these methods and subsequently
quantified using the QuantiBlot® kit.

The results of these experiments show a relative difference in the
ability of each system to capture/elute DNA, with the QlAamp® (200ul
elution) resulting in the highest DNA yield for all samples in the dilution
series. It was also observed that although the elution volume affected the
QIAmMp® yield, it did not affect the DNA IQ™ results. The DNA yield
obtained after concentration indicated DNA recovery was slightly higher
during the Microcon® than the alcohol precipitation. However, for all
samples that contained less than 60ng of DNA, the total amount of DNA
decreased after each concentration procedure and the percent of DNA
recovered was directly proportional to the original concentration. As
DNA concentration decreased, the percent of DNA recovered decreased.
Does the 200ul QIAamp® elution accompanied by a Microcon® step
result in a lower DNA yield than the currently used organic extraction
method? Results showed that the Microcon® concentration in association
with the QIAamp® 200ul elution extraction procedure, resulted in a
higher concentration of DNA than the traditional phenol/chloroform
procedure.

As an alternative to concentrating the samples, a 25ul elution volume
was considered for the QIAamp® extraction kit. For all samples, more
DNA was lost using a 25ul elution volume than was lost using a 200ul
elution followed by concentration.

Although commercial DNA extraction kits offer improved efficiency
and enable the rapid extraction of forensic evidentiary samples, attention
must be given to DNA yield and amplification performance while main-
taining the integrity of these samples in processing. This is of particular
importance given that many forensic evidence samples contain very little
or degraded DNA where retesting may not be possible. Therefore, a poor
isolation procedure could lead to a potential loss of interpretable data.
Other considerations include ease of use, elution volumes, final DNA con-
centration, efficiency and the potential for robotic processing.

QIAamp, DNA 1Q™, DNA Extraction

B9 The Occurrence of Non-Human Products
in PowerPlex® 16 Profiles in Human Bone
and Tooth Samples 8-11 Years Old

Lejla Smajlovic*, BS, Edina Omerovic, BS, Jon Davoren, MS, Daniel

Vanek, PhD, Rijad Konjhodzic, BS, John D. Crews, MS, and Edwin F.

Huffine, MS, International Commission on Missing Persons, Alipasina
45a, 71000 Sarajevo, Bosnia-Herzegovina

Attendees will be given an overview of the non-human product that
is observed in some of the STR profiles from bone and tooth samples
recovered during identification of missing persons in the former
Yugoslavia.

In the region of the former Yugoslavia there are may be up to
40,000 persons still missing as a result of the armed conflicts in the
1990s with an estimated 30,000 located in Bosnia and Herzegovina. The
remains of approximately 12,000 persons have been found in mass
graves throughout Bosnia and Herzegovina. Due to the magnitude of the
losses coupled with the condition of the mortal remains, the majority of
cases currently being exhumed can not be accurately identified without
DNA testing. Because of this tremendous need, the International
Commission on Missing Persons (ICMP) developed a high throughput
DNA testing capability that is presently testing around 1,000 bone
samples per month.

The decomposition process is still on-going in many of the bodies
that have been recovered resulting in a rich environment for bacterial
growth and proliferation. During the analysis of bone profiles, it is
observed that there are apparently non-human artifacts appearing in the
range of the allelic ladder when using the Promega PowerPlex® 16
system. Some of these appear in known allelic positions and are
assigned an allele number by the ABI Genotyper® software. In addition,
these bacterial peaks may be of such great intensity that true human
alleles are masked. These two consequences of co-amplification of
bacterial and human DNA have the potential of leading to incorrect STR
DNA profiling of the human DNA, thereby interfering with a successful
identification process. In order to prevent false exclusions it is occa-
sionally necessary to eliminate questionable STR alleles in the final
reported STR profile even though some of these omitted peaks may be

genuine.
For the purposes of this study, one-month’s output of the ICMP’s

bone processing laboratory was scanned for the occurrence of non-
human artifacts. It was observed that approximately 50% of the bone
profiles have some detectable artifacts. The artifact peaks are most
intense in the green dye (JOE), although, due to their intensity, it is not
rare that some of them bleed through into other dyes. There is a wide
diversity in the appearance of these artifact peaks and ranges from very
intense, high RFU, broad peaks, to ones much like the expected peaks
originating from human DNA. Their occurrence can influence analysis
twofold: along with the already mentioned possibility of false profiles,
their height can interfere with the successful label filtering. In the green
color there are non-human peaks that interfere with the calling of alleles
at: D5S818, D13S317, D16S539, CSF1PO, and Penta D. The only loci
where no artifact peaks have been observed is D7S820.

Thirty-five samples that, in total, included all observed artifact
peaks, were further tested to determine which primers trigger the
amplification of a given product. Tests were conducted using PowerPlex
16 primer sets that had one green loci deleted. Once primer sets were
identified that caused the amplification of these artifact peaks, duplex
reactions were performed to further identify the primers involved in the
amplification.

STR, DNA, ICMP
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B10 Mitochondrial DNA Heteroplasmy Among
Hairs in a Single Individual

Kazumasa Sekiguchi, MS*, and Hiroaki Senju, MS, and Kentaro
Kasai, PhD, National Research Institute of Police Science,
6-3-1 Kashiwano-ha, Kashiwa-shi, Chiba, Japan

The goal of this presentation is to study how frequently a
heteroplasmy or a mutated sequence of mitochondrial DNA (mtDNA)
was observed among hairs in a single individual.

Mitochondrial DNA (mtDNA) analysis is a useful tool in forensic
analysis. The advantages of using mtDNA for human identification are:
(1) The many polymorphisms in the control (non-coding) region can be
used to distinguish between non maternally-related individuals; (2) The
mtDNA of maternally-related individuals can be used to verify the iden-
tifications; and (3) The large numbers of mitochondria per cell permit
mtDNA extraction from minute or degraded samples when there is
insufficient nuclear DNA. One disadvantage of using mtDNA for
human identification purpose is the possibility that a heteroplasmy
(different base pairs at the same mtDNA site) may exist. MtDNA
analysis often applies hair samples in caseworks. The proportion of
heteroplasmy varied among hairs if the person has obvious heteroplasmy
in blood or saliva sample, which contains a large amount of mtDNA.
Small proportion of heteroplasmy is thought to be contained in most
persons, but it is not detected by normal sequencing techniques. At this
time, there is no report about the frequency of hairs containing hetero-
plasmic or mutated sequences within a single individual by examining
large number of hairs. In order to know whether heteroplasmic or
mutated sequences are found in hairs in a single individual whose blood
sample doesn’t contain heteroplasmy by an ordinal sequencing method,
DNA was extracted from many hairs of a single individual, then
analyzed with DGGE method.

A total of 144 hair shafts were collected from 7 head regions
(16 hairs each from the left / right frontal, temporal, and occipital
regions; and 48 hairs in the parietal region of a male individual). Hair
DNA was extracted by using QIAamp DNA mini kit (QIAGEN). For
DGGE analysis 3 regions [HV1-B region (15998-16173: 176bp), HV1-
C region (16209-16400: 192bp) and HV2-E (30-289: 260bp)] were
amplified respectively with the primer attached with GC-clamp and the
primer labeled with FAM. DGGE electrophoresis was performed with
the DCode mutation detection system (Bio-Rad Laboratories). Then
DNA were visualized with Fluorlmager595 (Amersham-Pharmacia).
The base positions of heteroplasmies were determined by sequencing
with the BigDye Terminator Sequencing kit (Applied Biosystems).

In this study, DNA from 144 hairs could be successfully amplified
in all three regions, and 14 contained the heteroplasmies by DGGE
analysis. Heteroplasmies were observed in all 3 regions. A hair in a
right frontal region contained heteroplasmy in both the HV1-B and the
HV1-C regions, and a hair in a parietal region also contained hetero-
plasmy in both the HV1-C and the HV2-E regions. A total of 9 hairs (4
hairs in right frontal, 1 in left temporal, 2 in right temporal, 1 in right
occipital, and 1 in parietal) contained heteroplasmies only in the HV1-C
region and the remaining 3 hairs (1 hair in left frontal, 1 in right
occipital, and 1 in parietal) contained them only in the HV2-E region.
The base position of heteroplasmy observed in thee HV1-C region were
in the same area (16291) except 1 out of 11 hairs, but that in HV2-E
region was different from each other. The proportions of heteroplasmy
in the nucleotide position 16291 varied among hairs. Although the het-
eroplasmy was not observed in the blood and saliva samples of this
person, his mother has the 16291 (C/T) heteroplasmy. Therefore, the
heteroplasmy of this position might be derived from his mother. The
origins of other heteroplasmies were unknown, but it was probably
derived from the mutation during the development of hairs. These
results indicate that heteroplasmies are not rare a phenomenon in hairs

from a single individual. Therefore, it is sometimes difficult to decide
the match of the mtDNA sequence between hairs. For the interpretation
of mtDNA analysis of hairs, the existence of heteroplasmies and muta-
tions should be taken into account and the criteria for inclusion and
exclusion should be established in each laboratory.

mtDNA, Heteroplasmy, Hair DNA

B11l Improvment and Comparison of Sample
Collecting Methods of SPME, Charcoal
and Tenax TA Adsorption for Accelerants

in Fire Debris

Sung-Woo Park, MS, PhD*, Eun-Ho Kim, Tae-Myung Sung,
Sung-Wook Hong, and Ji-Sook Min, National Institute of Scientific
Investigation, 331-1 Shinweol-7-Dong, Yangcheon-Gu, Seoul, Korea

This presentation will provide the attendee with improved
collection techniques for accelerants with SPME, charcoal, and Tenax
TA adsorption and teach proper sample selection and preparation
methods depending on the types of samples.

Collection and detection of ignitable liquids from fire debris are
important in determining the cause of a fire. Since 1960, various kinds
of sample preparation methods, such as distillation, solvent extraction,
static and dynamic headspace enrichment, solid phase micro extraction
(SPME), charcoal, and Tenax TA adsorption have been introduced. Of
the above pretreatment methods, SPME, charcoal, and Tenax TA
adsorption procedures could be thought as convenient, sensitive, and
time saving methods for collecting accelerants from fire samples. The
authors studied these methods to improve the sensitivity and collection
efficiency and achieve much higher decontaminate remnants from a
collecting tool using a vacuum and polyethylene bag. By reducing
pressure of the heated oven over pretreatment, the recovery efficiency by
methods of SPME, charcoal and Tenax TA, increased and sample
preparation time was shortened compared to that of static heated
methods. Those methods were compared for detection limit, time
savings, convenience for treating the samples to collect ignitable liquids,
and so on. The detection limit of ngs for kerosene in all extraction
methods was very good. The SPME method was especially convenient
and sensitive but should be adsorbed every time to check extracted
samples with GC or GC/MS. Extraction of accelerants by the charcoal
adsorption method using polyethylene bags and heated vacuum with
reduced pressure was sensitive and time saving when putting many bags
in an oven at one time. Compared to the SPME technique, the extracted
samples by charcoal method can be checked many times in one
pretreatment. This method could be much more time saving than
SPMEs. The collection of flammables by Tenax TA adsorbent was also
a sensitive and convenient method and especially good for large
samples. However, should too much accelerant be absorbed in the Tenax
TA adsorbent, the overload for the analysis column may lead to bad sep-
aration of components. Before pretreatment with Tenax TA adsorbent,
the headspace method should be carried out to check the amount of
ignitable liquids contained in a sample. As mentioned above, there are
merits and deficiencies in every pretreatment method, therefore, forensic
chemists should select the proper method according to the types of
samples. Generally, SPME, charcoal adsorption, and Tenax TA
adsorption procedures showed excellent results to collect ignitable
liquids from fire samples.

Collecting Ignitables, Accelerants, Fire Debris
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B12 Identification of the Missing

From Srebrenica

Edwin F. Huffine, MS*, Rifat Kesetovic, PhD, and Adnan Rizvic, MS,
International Commission of Missing Persons, Alipasina 45a,
Sarajevo, Bosnia-Herzegovina

This presentation will discuss the difficulty of identifying remains
recovered from the Srebrenica area that led to the development of a
large-scale DNA testing effort and the results of this effort.

During July of 1995, an estimated 7,500-10,000 people went
missing in the Podrinje region of eastern Bosnia and Herzegovina. This
marks the single greatest loss of life event to occur in Europe since the
end of World War II and the name of the largest city in this region,
Srebrenica, is now associated with the deaths of thousands of indi-
viduals. The recovery and identification of these mortal remains is com-
plicated due to the sheer number of missing as well as the conditions of
the remains. As the front lines shifted during the later months of the war,
the majority of primary mass graves were disturbed and the remains they
contained moved and buried in secondary or, occasionally, in tertiary
mass graves. This has resulted in a severe commingling situation in
which the majority of bodies has been disarticulated and are frequently
scattered over a geographic region. In addition, a significant number of
bodies were never buried and were left exposed on the surface.

To date, the exhumation process of the missing from the Podrinje
region that began in late 1996 has resulted in approximately 6,500 body
bags of human remains. Of these, roughly 1,800 contain whole, intact
bodies; another 1,950 contain partial bodies of one individual, with the
rest comprised of commingled remains. While difficult to precisely state
the number of missing, it is estimated that approximately 4,500—5,500
individuals are represented among these 6,500 body bags.

From the years 19962000, a total of 73 individuals who went
missing from the Podrinje region were identified. Of these, 40 were
identified without DNA testing while the remaining 33 required DNA
testing for confirmation. This was a painfully slow process for the fam-
ilies of the missing and did not give hope that the majority of the missing
would be identified. It was because of this failure of other forensic iden-
tification techniques that the ICMP (International Commission of
Missing Persons) developed a large-scale testing strategy that would
transform the emphasis of the identification effort into a DNA led
process.

Beginning in early 2000, five blood collection centers were estab-
lished throughout Bosnia and Herzegovina. These centers work with
local authorities and family organizations to collect blood samples from
the families of the missing. The first blood samples were collected in
July of 2000 and, to date, more than 30,000 blood samples have been
collected from throughout the region by ICMP teams. In addition, three
DNA laboratories have also been established in Bosnia and Herzegovina
with the first Bosnia DNA laboratory becoming operational in May of
2001. All DNA profiles obtained by these DNA laboratories are entered
into the central DNA computer housed in Tuzla where the DNA
matching program is housed. The first in-country DNA match occurred
on November 16, 2001 and was of a 15-year-old boy who disappeared
from Srebrenica in July of 1995. By the summer of 2002, approximately
100-150 DNA assisted identifications of the missing from Srebrenica
occur each month. The vast majority of these are ‘blind’ hits, those that
had no presumptive leads. Another benefit of using DNA testing on a
large-scale is the ability to reassociate remains. While the current tech-
nology is not sufficient to fully reassociate bodies that have been com-
pletely disarticulated and commingled, there are multiple cases in which
the upper and lower halves of bodies have been able to be rejoined,
based on DNA profiles.

As this DNA led identification process proceeds, it also serves as a
gauge as to the accuracy of other techniques as they were employed for
Srebrenica. For example, initial family recognition of photographs of

clothing and personal effects found on the bodies of the missing from
Srebrenica were found to be incorrect more than 77% of the time.
Indeed, even finding personal identification cards in the pockets of
recovered remains was shown not to be correctly associated with the
missing person in multiple cases. Ante/post mortem comparisons on
such a large number of missing produced very few leads, and even fewer
closed cases. Instead, it has been the successful development and oper-
ation of a large-scale DNA testing program that has led to increasing
numbers of identifications of the missing from Srebrenica.

Human Identification, Srebrenica, DNA

B13 Detection and Identification of Date Rape
Drugs Gamma-Hydroxybutyrate (GHB),
Flunitrazepam (Rohypnol), Lysergic Acid
Diethylamide (LSD), Scopolamine,
Diphenhydramine, and Ketamine by
Refocused Solid Phase Microextraction
High Performance Liquid
Chromatography (SPME/HPLC),

and Solid Phase Microextraction High
Performance Liquid Chromatography

Mass Spectrometry (SPME/HPLC/MS)

Andrew J. Benson, BS* Albert Sabucedo, PhD*, and Kenneth G.
Furton, PhD*, Florida International University, Miami, FL

The objective of this presentation is to determine if Solid Phase
Microextraction (SPME) is an effective extraction technique for drugs
used to commit sexual assault. SPME will be coupled to High
Performance Liquid Chromatography (HPLC) with Ultraviolet
detection. Confirmation of the drugs will be determined by HPLC/MS.
Quantitation of the drugs will take place for direct SPME/HPLC/UV,
Refocused SPME/HPLC/UV, and SPME/HPLC/MS techniques.

There is an ever-increasing need to provide a faster, cheaper, and
safer means of identifying illicit drugs. Research in this area is
constantly being devoted for improving detection limits and for the
development of analytical devices that are portable and measure samples
on-site. The wide acceptance of these faster methods could greatly
reduce the drug backlog observed in many private, state, and federal
crime labs. Drug detection methods incorporating Solid Phase
Microextraction (SPME) offer a potential answer to this problem.

The aim for this project is to develop a rapid and sensitive method
for the detection and identification of illicit, thermally labile drugs.

This research will be used to determine if Solid Phase
Microextraction  coupled with High Performance Liquid
Chromatography (SPME/HPLC) by two six-port valves along with a
unique refocusing unit is an efficient and effective method of detecting
and quantifying thermally labile drugs.

The drugs to be analyzed are Gamma-Hydroxybutyrate (GHB),
Flunitrazepam (Rohypnol), Lysergic Acid Diethylamide (LSD),
Scopolamine, Diphenhydramine, and Ketamine.

Quantitation of these drugs will be performed by HPLC/UV,
SPME/HPLC/UV, Refocused SPME/HPLC/UV, and HPLC/MS.

Drug Facilitated Sexual Assault (DFSA), SPME, HPLC

* Presenting Author
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B14 The Analysis of Gamma-Hydroxybutyric

Acid (GHB) and Gamma-
Hydroxybutyrolactone (GBL)

in Forensic Samples Using GC/MS
and TH NMR

Jodi E. Meyers, BS*, Florida International University, Department
of Chemistry, Miami, FL; Agnes D. Garcia, BS, Drug

Enforcement Administration Laboratory, Miami, FL; and José R.
Almirall, MS, PhD, International Forensic Research Institute, Florida
International University, Department of Chemistry, Miami, FL

This presentation will describe a fast, simple, and solvent free
method for detection of Gamma-Hydroxybutyric acid (GHB) without con-
version to its corresponding lactone, (GBL). Distribution constants for the
conversion between GHB and GBL at different pHs over time will also be
presented.

Gamma-Hydroxybutyric acid (GHB), a CNS depressant, has been
used repeatedly over the past decade to commit drug-facilitated sexual
assault. The growing use of GHB for the purpose of date rape calls for the
development of a method to determine if GHB is present in a drink that is
suspected of having been spiked or if GHB is present in a urine sample of
a person who believes they may have been drugged and assaulted. This
study proposes to develop a method for detection of GHB in such samples.
Limits of detection and linear range for the method developed will be
determined and compared to existing methods.

Method development is complicated by the equilibrium that exists
between GHB and its corresponding lactone (GBL) in solution. This
study proposes to determine the equilibrium reached between GHB and
GBL at different pHs over time using !H NMR.

Solid phase microextraction (SPME) will be used for the extraction
and pre-concentration of GHB. Solid phase microextraction is a simple,
effective adsorption/desorption technique, which eliminates the need for
solvents or complicated apparatus for concentrating compounds in liquid
samples or headspace. Many methods of extraction currently being imple-
mented for GHB analysis either intentionally or inadvertently convert
GHB to GBL or vice-versa. The method proposed for extraction, SPME,
does not cause conversion between GHB and GBL, which is important
due to the legal distinction between the two compounds. GHB will then
be derivatized on-fiber using BSTFA/TMCS (99:1) in order to impart
thermal stability so that conversion from GHB to its lactone does not occur
in the heated injection port of the gas chromatograph. The best fiber for
extraction and desorption of GHB will be determined based on extraction
efficiency, carryover percentage and background produced by the fiber.
Derivatization of GHB will be optimized by varying the amount of deriva-
tizing agent used and the time the fiber is placed in the headspace of the
derivatizing agent. Gas Chromatography-Mass Spectrometry will then be
used for the separation and detection of derivatized GHB. A Varian 3400
Gas Chromatography instrument is used for separation while a Varian
Saturn 2000 Ion Trap Mass Spectrometer is used as a detector.

Distribution constants between GHB and its corresponding lactone
will be determined at different pHs over time in order to understand the
effect of the sample medium on GHB detection. For instance, GHB is
often spiked into alcoholic beverages with low pHs. It is therefore
important to know how pH will affect the ratio of GHB to GBL so proper
interpretation of results can be made. To determine equilibrium constants
at various pHs, samples of GHB will be dissolved in deuterated water and
buffered at pHs ranging from 2 to 12. The samples will be analyzed at
selected time intervals using a 400 MHz NMR in proton mode over a
period of several months. These same procedures will be followed for
samples of GBL. Once stable conditions are reached, equilibrium ratios
will be determined based on integration of peaks known to come from
either GHB or GBL exclusively.

Gamma-Hydroxybutyric Acid, Solid Phase Microextraction,
Equilibrium Constant

B15 Illicit Methamphetamine Profiling

Ella Kubicz-Loring, PhD*, Wyoming State Crime Laboratory,
316 West 22 Street, Cheyenne, WY

The attendee will understand the complexity of clandestine
laboratory phenomenon and will be able to interpret the byproducts
associated with specific clandestine methamphetamine manufacturing
process.

In clandestine methamphetamine laboratories the most frequently
encountered synthetic method is reduction of ephedrine. Due to diastere-
omeric nature of the ephedrines the stereospecifity of the reduction is
responsible for different possible mechanisms. Two major reduction
methods will be taken under consideration, the HI/red P I method and
lithium-liquid ammonia known as a Birch or “Nazi” method. Ephedrine
reacts with HI to form iodomethamphetamine. This compound can
cause a ring closure to form aziridines through internal substitution cat-
alyzed by alkali or heat. The aziridines can undergo a ring opening
caused by acidic hydrolysis to form phenyl-2-propanone, which subse-
quently dehydrates to form naphtalenes. Methamphetamine sample pro-
duced using the lithium-ammonia reduction method may contain deriv-
ative of propanamine as a byproduct. Spectral data via GC/MS spec-
trometry will be presented to aid in the analysis of precursors, interme-
diates, and rearrangements.

Ephedrine, Methamphetamine, Clandestine Laboratory

B16 GHB Free Acid: More on Issues of
Interconversion With Isolation and
Spectroscopic Characterization of

Forensic Analysis

Mark R. Witkowski, BS, PhD, and Laura A. Ciolino, PhD*, Food and

Drug Administration Forensic Chemistry Center, Cincinnati, OH, and
James V. DeFrancesco, PhD, Drug Enforcement Administration, North
Central Laboratory, Chicago, IL

The detection and spectroscopic characterization of GHB (gamma-
hydroxybutyric acid) free acid are presented and discussed in relation to
forensic analysis. After attending this presentation, the participant will
be familiar with the occurrence of GHB free acid in forensic evidence,
will understand the limitations of current analytical approaches with
respect to detecting GHB free acid and discriminating between GHB
free acid and its salts, will learn about a successful approach to the iso-
lation and spectroscopic characterization (IR, IHNMR) of GHB free
acid for forensic analysis, and will gain an understanding of the aqueous
solution chemistries of GHB and GBL derived from a multitechnique-
based (IR, THNMR, HPLC-UV) study of the effects of solution pH.

Clandestine manufacture of GHB typically produces GHB salts.
The most commonly encountered salt has been the sodium salt, although
potassium salts and sodium/potassium salt mixtures have also been
encountered. GHB salts may occur as relatively pure solids, wet pastes,
or in solution. Although GHB has frequently been encountered as a salt,
GHB free acid has been encountered in forensic evidence according to
one of two general scenarios: (1) from the “spiking” or “lacing” of
acidic aqueous beverages with GHB salts; (2) from the conversion of
GBL (gamma-butyrolactone) to GHB in acidic aqueous-based GBL
products or spiked beverages. GHB free acid has not been encountered
in isolated or neat form.

Analytical methods that have been reported for the detection and
identification of GHB in forensic analysis include GC-MS, LC-UV,
LC-MS, and IR. However, there have been no reports of analytical
methods or approaches to discriminate between GHB salts and the free
acid. In GC-MS analysis, GHB is typically derivatized (BSTFA) for
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detection; discrimination between the free acid and salts is lost with the
addition of pyridine or other organic bases during the derivatization
process. In LC-UV or LC-MS analysis, the ability to discriminate is lost
due to the use of acidic buffers in the mobile phase, or to the facile con-
version between GHB free acid and anionic forms during the mass
spectral experiment.

Previous reports of GHB analysis using IR have involved one or
more of GHB’s salts. Although GHB free acid is known to occur in
large proportions in acidic aqueous-based GBL products, its infrared
spectrum is largely masked in measurements made on the neat products.
This scenario may lead to apparent discrepancies in the detection of
GHB free acid in forensic samples analyzed by IR vs. other analytical
techniques. The discrimination between GHB salts and free acid is
made more difficult because analytical standards or reference materials
for GHB free acid are not commercially available. Although it is well
known that GHB free acid will exist in aqueous acidic solutions in equi-
librium mixtures with GBL, isolation of the free acid from the lactone
has not been reported. Moreover, the literature describing the properties
of GHB free acid in its pure state or neat form is extremely limited.

In this work, small amounts (ca. 1 mg quantities) of GHB free acid
were prepared for use as a reference material. GHB free acid was pro-
duced instantaneously in solution by reacting the sodium salt with a sto-
ichiometric amount of hydrochloric acid, and subsequently isolated in its
neat form. It was necessary to tightly control the amount of acid added
in order to avoid either formation of lactone (GBL) in the presence of
excess acid, or incomplete conversion of the salt to the free acid under
limited acid conditions. Both infrared (IR) and proton nuclear magnetic
resonance (lHNMR) spectroscopy were used to verify the identity of the
reference material, to discriminate between GHB free acid and salt, and
to check for formation of GBL. High performance liquid chromatog-
raphy with ultraviolet detection (HPLC-UV) was used to determine the
yields of free acid produced from the salt and to monitor for presence of
the lactone.

As a further basis for the understanding of the occurrence of GHB
free acid in forensic samples, the aqueous solution chemistries of GHB
and GBL were studied as a function of solution pH. Simultaneous mea-
surements were made on freshly prepared GHB or GBL solutions using
IR, 'HNMR, and HPLC-UV. These measurements enabled the determi-
nation of the exact chemical species (free acid, anion, lactone) present in
solution as a function of pH. Both the IR and 'HNMR spectra were
shown to track the changing proportions of GHB free acid and anion,
which occur as a function of pH, while also detecting the presence of
lactone which rapidly forms in low pH GHB solutions. Using these
approaches, the detection of the free acid in actual forensic samples is
presented, and apparent discrepancies in the detection of GHB free acid
may be avoided.

GHB Free Acid, Gamma-Hydroxybutyric Acid, Spectroscopic
Analysis (FTIR, NMR)

B17 Infrared (IR) Spectroscopic Identification

of GHB Free Acid, GHB Salts, and GBL

Mark R. Witkowski, BS, PhD* and Laura A. Ciolino, PhD, Food and
Drug Administration, 6751 Steger Drive, Cincinnati, OH

The IR spectroscopic identification of GHB free acid, GHB salts and
GBL will be discussed. After attending this presentation, the participant
will have an understanding of the molecular structural changes that result
in the infrared (IR) spectral differences between GHB free acid and its
salts. The participant will also have an understanding of the changes
observed in the IR spectra which can be used to identify GHB free acid in
the presence of GBL in solutions following interconversion.

Infrared (IR) spectroscopy has been applied successfully to identi-
fying GHB salts as well as GBL, both as neat materials and in a variety of
forensic matrices. While other analytical techniques are capable of differ-
entiating between GHB and GBL, IR has the advantage in that it can dif-
ferentiate between GHB salts, GHB free acid, and GBL. In the case of
GHB free acid, the molecular structure is partly composed of a protonated
carboxylic acid functional group. Currently, no reference standard of
GHB free acid is available. Based on its molecular structure, a predom-
inate feature observed in the infrared spectrum of GHB free acid is a
strong carbonyl absorbance band. The position of the carbonyl
absorbance band of GHB free acid in the IR should be at approximately
1710 cm™l. The molecular structure of a GHB salt exhibits a carboxylate
functional group where the carbonyl functionality would normally be
present in the molecular structure of the free acid. The IR spectrum of a
GHB salt exhibits two absorbance bands at approximately 1556 cm™! and
1409 cm! representing the O-C-O or “bond and a half” structure of a car-
boxylate functional group.

It has been previously shown that GBL will interconvert to GHB free
acid in aqueous solutions over a period of time based in part on the pH of
the solution. GBL solutions encountered in forensic casework have fre-
quently been aqueous based. Determination of the presence of GHB free
acid, as a result of interconversion, is made difficult in the IR due to the
presence of an IR absorbance band associated with water (H,O) at 1650
cm’l. The presence of the HyO band at 1650 ¢cm™! and the strong
absorbance band associated with GBL at 1750 cm™! result in overlapping
bands. The carbonyl absorbance band associated with the GHB free acid
is present underneath this set of overlapping bands.

The first series of experiments focused on determining which changes
in the IR spectra could be used to make an in-situ identification of GHB
free acid in the presence of GBL and water. Following this series of exper-
iments, the focus shifted to the extraction and isolation of GHB free acid as
a reference standard and to obtaining an IR spectrum of the GHB free acid.

The first experiments used a model system composed of different
mixtures of GBL, water and a GHB free acid analog, beta-hydroxybutyric
acid (BHB). BHB is readily available as a standard and exhibits a strong
carbonyl absorbance band at approximately the same position in the IR as
GHB free acid. A series of standard solutions of GBL and BHB were pre-
pared within concentration ranges observed in forensic samples that con-
tained both GBL and GHB free acid. These standard solutions were ana-
lyzed by LC-UV and IR spectroscopy. The IR profiles generated by these
mixtures were then analyzed, and observed spectral differences were cor-
related with a change in concentration of GBL or BHB. The IR spectral
changes observed in the model experiments with GBL and BHB were then
used in the interpretation of IR spectra generated on real GBL forensic
samples. The real samples analyzed were determined to contain both GBL
and GHB free acid that was present as a result of interconversion. The IR
identification results were compared to the LC-UV results generated for
the same set of forensic samples.

Based on the knowledge gained in working with the model system of
GBL and BHB, a series of interconversion experiments were conducted
with GBL in D,0 instead of H,O in order to more readily observe the car-
bonyl associated with GHB free acid. The OH bend normally observed in
H,0 at 1650 em L is shifted to lower wave numbers in D,0. Removal of
the interfering water band permitted the observation of the carbonyl asso-
ciated with the GHB free acid. Attempts to isolate the GHB free acid from
the interconversion samples were unsuccessful. An alternative approach
to generate GHB free acid was developed by reacting GHB sodium salt
with a stoichiometric amount of HCl. The GHB free acid was then
extracted and an IR spectrum was obtained.

Structurally the GHB salts, GHB free acid, and GBL are different and
as a result generate different IR spectra. IR spectroscopy can be used
effectively to identify the presence of GHB free acid, GHB salt, and/or
GBL in forensic evidence/samples.

GHB Free Acid, GBL, IR Spectroscopy

* Presenting Author

31



B18 A NMR Study of the Stability of
Gamma-Butyrolactone (GBL) in Water

James V. DeFrancesco, PhD* Drug Enforcement Administration,
North Central Laboratory, Chicago, IL

The goals of this presentation are to present to the forensic
community the results of a study concerning the rate of GBL hydrolysis
to gamma-hydroxybutyric acid (GHB) over time and as a function of
initial GBL concentration (5% to 90%). Attendees will gain an
appreciation of the value of THNMR for studying the conversion of GBL
to GHB over time.

The increased use of GBL as an alternative to salts of the club drug
gamma-hydroxybutyric acid (GHB) and the subsequent increase in
sample submissions to forensic laboratories for analysis has required the
forensic chemist to use a variety of analytical tools for proper identifi-
cation. The most useful technique to identify these compounds and to
observe their chemical interconversion, especially in liquid samples,
appears to be !HNMR. Most importantly, 'HNMR is minimally
invasive with respect to the sample matrix which allows for direct
observation of the chemistry without chemically altering the compounds
or promoting interconversion.

The 'HNMR analysis of a recent submission of the product “Verve
5.0” revealed that the GBL partially hydrolyzed into GHB (the free
acid). Upon further investigation, this process of hydrolysis was
confirmed when an authenticated pure standard sample of GBL (several
months old) used for identification of GBL was also found to contain
GHB free acid, the hydrolysis product of GBL. To better understand this
instability of GBL in aqueous media, the hydrolysis of GBL to GHB in
deuterium oxide was studied by HNMR over a one year time period.
During this same time, the pH of the GBL solutions was also measured
and compared to the conversion data. The rate of hydrolysis was
revealed to be a function of and inversely proportional to the initial GBL
concentration. At lower GBL concentrations, measurable hydrolysis
occurs within days. At higher GBL concentrations, measurable
hydrolysis takes several months to occur. This hydrolysis is accom-
panied by a concomitant decrease in pH; however, there does appear to
be an induction period during which the pH decreases without any
measurable GHB formation. This induction period occurs from neutral
to approximately pH 4-5. The pK, of GHB stated in the literature is
4.71, which is within this pH induction range. The chemical shifts of
GBL and GHB signals observed in the !HNMR spectra change as a
function of initial GBL concentration, but not as a function of pH. At
lower GBL concentrations, equilibrium is reached at a pH of 2-3 and
approximately 25% hydrolysis. Quantitative data were calculated from
integration of the NMR signals. High Performance Liquid
Chromatography (HPLC) was used to confirm the presence of multiple
chemical species. The conversion of GBL to GHB was measured by
simple integration of the areas from the methylene triplets furthest
downfield (directly bonded to oxygen). All signals appear at unique
chemical shifts and all splitting follows simple first order principles.
The rate of hydrolysis of GBL is a function of the initial GBL
concentration and the extent of hydrolysis can be correlated with the
concomitant decrease in pH. !HNMR has proven to be an ideal
technique to observe this chemical process.

GBL, GHB Free Acid, NMR Spectrometry

B19 Development of a Nationwide AFLP DNA
Database for Marijuana (Cannabis Sativa)

Joselle Germano-Presby, PhD*, Heather Miller Coyle, PhD, Timothy
M. Palmbach, MS, JD, Elaine M. Pagliaro, MS, JD, Carll Ladd, PhD,
Albert Harper, JD, PhD, and Henry C. Lee, PhD, Connecticut State
Forensic Science Laboratory, 278 Colony Street, Meriden, CT

The goal of this presentation is to identify DNA polymorphisms
that will enable the individualization of marijuana samples and build a
database of the DNA profiles.

The Connecticut State Forensic Science Laboratory is validating
Amplified Fragment Length Polymorphism (AFLP) analysis as a means
of DNA typing/individualizing marijuana (Cannabis sativa) samples.
An important application of this research is to identify and link clonally
propagated marijuana plants from different cases, suspects, locations or
growing operations to one another. The authors have demonstrated that
cloned plants generated by Dr. Gary Shutler (formerly of the Royal
Canadian Mounted Police) exhibit identical AFLP profiles and that
different marijuana “varieties” have dissimilar profiles. However, the
estimation of a random match probability requires knowledge about the
amount of genetic variation present among local and national marijuana
“populations.” Therefore, an AFLP database from statewide and
nationwide marijuana samples is being generated. This database will
enable the authors to survey genetic diversity present within and
between grower-identified varieties of marijuana, as well as to look for
differences between marijuana grown locally and marijuana that is
smuggled into the U.S. from various countries. Furthermore, profiles
will be made available to the forensic community for comparative
purposes.

Thus far, 68 unique AFLP profiles have been obtained from
samples seized in Canada, Connecticut, and Vermont, and many more
samples from additional states nationwide are in the process of being
acquired. Four selective primer pair combinations of the AFLP™ Plant
Mapping Kit (Applied Biosystems Inc.) were chosen to generate the data
for the database. These include EcoRI-ACT FAM/Msel-CAA, EcoRI-
ACT FAM/Msel-CAT, EcoRI-AAG JOE/Msel-CAT, and EcoRI-AAG
JOE/Msel-CTA. In order to facilitate data management, specific fluo-
rescent peaks of each profile were selected to be automatically scored by
Genotyper® software (ABI) and converted to binary code. Although all
of the DNA fragments (~75-100) in an AFLP profile are informative and
would be used to demonstrate a match in court, binary coding is a useful
search tool for screening the database for candidate matches, and
assessing the degree of similarity between particular profiles. For the
four selective primer pairs, a total of 100 DNA fragment peaks were
selected using more than 100 marijuana plant profiles, of which 60%
were unique. Peaks were chosen based on their variability, peak height,
interference from neighboring peaks, and amplification consistency.
The average size of each selected peak, plus or minus 0.25-0.50 base
pairs (to account for variation in size measurement precision), and a
minimum peak height value (50 relative fluorescence units) were used to
define bins or “categories.” Several non-variable “control” peaks per
primer pair profile were also selected to help the analyst gauge
amplification yield/efficiency. Genotyper® scores for the presence or
absence of peaks within the defined categories and converts the data into
binary code. The authors plan to build a database of at least 500 unique
AFLP profiles; therefore additional seizure samples are being sought.
Since the use of the counting method (1/N where N equals the number
of individuals within the database) to estimate the frequency of observed
profiles, more unique profiles are identified and more value can be
assigned to a match between two evidentiary marijuana samples.

Marijuana, DNA Database, AFLP
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B20 Continuing Exploration of Cocaine

Contamination of U.S. Currency

Thomas H. Jourdan, MS, MBA, PhD¥*, Special Agent Examiner, FBI
Laboratory, National Laboratory Detailee, Lawrence Livermore
National Laboratory, Livermore, CA; Kristy Malak, BS, Research
Chemist, Valerie Cavett, BA, Research Chemist, and Brian A.
Eckenrode, PhD, Research Chemist Counterterrorism and Forensic
Science Research Unit, FBI Laboratory, FBI Academy, Quantico, VA

The goals of this presentation are to develop an understanding of
the contamination of currency by the illicit cocaine trafficking trade and
to establish concentration ranges characterizing background vs. money
laundering and/or trafficking levels of contamination.

This study had its beginnings in response to a 1994 decision by the
9th Circuit Court of Appeals in the case of U.S. v. U.S. Currency
(Alexander), 39 F.3d 1039, in which the court(s) acknowledged the
wide-spread contamination of the U.S. currency supply by the illicit
cocaine importation trade. Cocaine importation has increased in recent
years, according to the U.S. government, to a level estimated at 521
metric tons during 2001. These authors have put forth the argument, and
successfully so during expert witness testimony in federal court on
several occasions, that the absolute amount of the drug on currency, and
not its mere presence, is probative.

The ink on U.S. currency never really dries. In effect, one can con-
ceptualize currency as in a microscopic sense a “sticky” surface on to
which, as it is circulated; various oils (e.g., human sebaceous) and mis-
cellaneous environmental dirt and grime (including residue amounts of
drugs of abuse) become attached. In the case of cocaine, the authors
submit that a person who has handled the drug the then handles currency
transfers residue in the low hundreds of nanograms range to the bill(s),
and that this amount over the course of subsequent circulation and
manipulation is reduced to a steady state “background” level.

The writers are engaged in an on-going study of the currency in
general circulation in the U.S. and on a regular basis examine currency
specimens from urban as well as rural financial institutions.
Quantifiable levels of cocaine have been encountered on approximately
90% of the bills thus far examined. Because it is unlikely that members
of the illicit drug trade have actually physically handled this volume of
bills, the authors suggest that some other agent is responsible for the
extent of the distribution of the drug on currency in general circulation.
It is submitted that this agent is the mechanical currency counters that
are universally employed in financial institutions which have a
“homogenizing” effect on the currency supply.

Currency is sampled ten bills at a time. The initial screening is
performed with a Barringer Instruments (Toronto, Canada) IONSCAN
ion mobility spectrometer (IMS), an instrument with nanogram sensi-
tivity for a number of the commonly encountered drugs of abuse, and
cocaine in particular. Confirmation and quantitation is accomplished
using liquid chromatography-mass spectrometry with electrospray
ionization (LC/MS-ESI) on a Finnigan LCQ instrument. A deuterated
internal standard is employed in the quantitation process.

In addition to the survey of currency in general circulation in the
U.S. for residue amounts of cocaine, the authors have analyzed currency
from in excess of fifty (50) criminal cases. The processing of such a
large number of criminal cases has allowed for the establishment of
concentration ranges differentiating background, money laundering, and
actual drug trafficking levels of cocaine contamination.

Additional areas have been explored, to include relative contami-
nation levels (1) across denominations of bills, (2) between so called
“high crime rate” versus “low crime rate” areas of several metropolitan
cities, as well as, (3) between urban versus rural areas. The mechanism
of the suggested homogenizing effect of mechanical currency counters
has also been explored.

Cocaine on Currency, Cocaine Residue Recovery/Quantitation,
Cocaine: IMS Screening-LC/MS Confirmation

B21 Comparison of Extraction in a Drop

and Solid Phase Microextraction

Howard A. Harris, PhD, JD* Mark S. Newman, MS, Ramona S.
Montreuil, MS, and Jason T. Goodrich, MS, Forensic Science Program,
University of New Haven, 300 Orange Avenue, West Haven, CT

Upon completion of this presentation, participants should have a
better understanding of two newer extraction methods.

This research involves the comparison and evaluation of two
analytical separation techniques, solid phase microextraction (SPME) and
extraction in a drop (ED). These two techniques have been evaluated for
the extraction of commonly encountered drug materials of forensic
interest.

The solid phase microextraction technique was developed a number
of years ago (1) and has begun to have significant applications in many
fields? including some application to forensic science problems. The
extraction in a drop technique first appeared in the literature more
recently® and few forensic applications have been reported in the
literature(®,5).

In the solid phase microextraction (SPME) technique the actual
extractant is a thin film of a non-volatile liquid coated on silica fibers,
similar to the interior of a capillary gas chromatographic column. A
bundle of these fibers are dipped into an aqueous solution containing the
target compounds, which then partition between the supported liquid
phase and the aqueous phase. In the extraction in a drop (ED) the process
is analogous to the classic liquid/liquid extraction. However, by using a
single microliter size drop hanging on the end of a micro syringe
submerged in the aqueous solution, the extraction in a drop technique
miniaturizes liquid/liquid extraction by a factor of many thousands.

For both the ED and the SPME experiments five milliliters of the
solution to be extracted was placed in a small conical vial. For the ED
experiments a five-microliter syringe with a Chaney adapter was used to
draw up one microliter of the extraction solution and then inserted into the
solution so the tip was several millimeters below the surface of the liquid.
The extraction solution was then gently expelled from the tip to form a
hanging drop. For the SPME experiments the fiber holder was placed into
the vial with the fiber withdrawn into the protective barrel. The fiber was
then extended so that it was also several millimeters below the surface of
the solution. In both cases the solution was stirred with a triangular Teflon
coated stirrer bar designed to fit the conical bottom of the vial. The
solution was stirred at a moderate rate, so as not to knock the hanging drop
off the end of the syringe. In all the ED experiments pristane was used as
internal standard in the extraction solvent. When the extraction period was
over, the drop was drawn back into the syringe or SPME fiber into the
protective holder and then withdrawn from the vial and immediately
placed into the injector port of the GC/MS at 250°C.

Initial experiments were done with cocaine hydrochloride solutions
at fifty or one hundred micrograms per milliliter. The solutions were made
in a pH 5.5 citrate buffer because some preliminary work indicated repro-
ducibility problems in the absence of the buffer. It was found that that both
ED and SPME extracted cocaine well from such solutions. It was found
that at the above concentrations the SPME method required only one to
two minutes to obtain strong signals in the GC/MS and with ED thirty
seconds to a minute were adequate.

The methods were compared using a cough and cold Elixir con-
taining phenyl propanolamine (12.5 mg/5ml), Brompheniramine maleate
(2 mg/5ml) and Dextromethorphan (10 mg/5ml). It was diluted with an
equal volume of buffer solution (Citrate 5.5) and then extracted as above.
The ED extractions provided readily detectable peaks in ten seconds and
sizable peaks for all three drug components in sixty seconds. In fact, the
longer times were problematic because glycerol caused chromatographic
problems that obscured the phenyl propanolamine peak. Again with
SPME, identifiable peaks were seen after short extraction times and the
peak sizes reach a maximum at a five to ten minute extraction time.

* Presenting Author
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The effect of concentration on extraction efficiency also were studied
with a four drug mixture made up in a pH 10 buffer solution. This drug
mixture contained pseudoephedrine at 120mg/100ml, doxylamine at
25mg/100ml, dextromethorphan at 40mg/100ml and acetaminophen at
1000mg/100ml. The selection of the pH 10 buffer was dictated by the
insolubility of the acetaminophen at lower pH values.  Four additional
serial dilutions were made producing five concentrations ranging from
base to one-sixteenth of the base concentration. These were examined for
extraction times from thirty seconds to two minutes. Although aceta-
minophen was the largest component, it extracted and chromatographed
poorly. It was detectible in the majority of extractions, but gave a broad
peak with poor reproducibility.

Using ED at the base concentration good-sized peaks were obtained
even at short extraction times. At one to eight and one to sixteen dilutions
the pseudoephedrine was not seen and extraction times of about a minute
were required for good peaks from the doxylamine & dextromethorphan.
Using the SPME, with the same solutions, it was found that pseu-
doephedrine did not extract. The other two components gave good results
when extracted from the base solution and one to two dilution in thirty
seconds and with the higher dilutions in a minute or less.

Conclusions:

* Both ED and SPME are very rapid and useful methods of performing
microextractions of a variety of drug substances.

« ED does not require any equipment that is not immediately available
in most crime laboratories. SPME does require purchase of a holder
and some coated extraction fibers for an initial cost of several
hundred dollars.

» At the concentration ranges of interest for street drug analysis, the
extractions will usually require a minute or less for either technique.

» Using ED one can try a variety of different solvents very quickly to
find the most suitable. SPME actually offers a wider range of
extraction conditions since a number of different fibers are
commercially available.

* Both techniques are better for qualitative analysis than quantitative
analysis although with proper controls quantitative analysis can be
performed. With ED the use of an internal standard in the extraction
solvent simplifies quantitative analysis.

* SPME is the more mature technique with hundreds of paper having
been published including some applications to forensic problems.

» ED is much newer and has been less researched, but appears to offer
some real potential for a number of forensic applications.
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B22 Digital Evidence and Laboratory

Accreditation

Carrie M. Whitcomb, MSFS*, National Center for Forensic Science,
PO. Box 162367, Orlando, FL

The goal of this presentation is to inform the forensic science com-
munity about current activities to have digital evidence become an
accredited section in crime laboratories utilizing the ASCLD/LAB
criteria.

The FBI, following the recommendation of the Federal Crime
Laboratory Directors in Washington, DC, formed the Scientific Working
Group Digital Evidence (SWGDE) in 1998. SWGDE and the National
Center for Forensic Science (NCFS) have worked with the community

to define terms, principles and best practices for digital evidence.
SWGDE defined digital evidence as “any information of probative value
that is either stored or transmitted in a binary form.” The American
Society of Crime Laboratory Directors/Laboratory Accreditation
(ASCLD/LAB) has worked with SWGDE and NCFS to develop criteria
for accrediting a digital evidence section. Approval by the ASCLD/LAB
Delegate Assembly will lead to other activities, such as the development
of proficiency tests, competency tests, training, examination protocols
and laboratory evidence procedures related to digital evidence.

The presentation will describe the steps and time lines in accom-
plishing the first inspection of a digital evidence section for
ASCLD/LAB Accreditation and some of the challenges encountered.

Digital Evidence, Accreditation, Scientific Working Group Digital
Evidence (SWGDE)

B23 Seize All Find All: Crime Scene

Recovery of Digital Evidence

Megan L. Bishop, MFS¥*, and Sarah E. Nolton, BA, Department of
Defense Computer Forensics Laboratory, 911 Elkridge Landing Road,
Suite 300, Linthicum, MD

The goal of this presentation is to present to the forensic community
several guidelines for proper crime scene recovery of digital evidence.

The burgeoning field of computer forensics is expanding into
almost every traditional forensic situation. Whether at an on-site
seizure, in the laboratory, or responding to an unknown crime scene, the
traditional investigator or first responder must be aware of some special
considerations that may prove crucial to their ensuing investigation.
Digital evidence is present in almost every crime scene and permeates
every type of crime. It is paramount for an investigator to be aware of
the need to properly search for, handle, and process digital evidence.
Digital evidence is regularly processed in such varied investigations as
death, drug, fraud, counter-intelligence or counter-terrorism, child abuse
or exploitation, and sexual assault cases.

In addition to home or business computers, digital evidence is
present in almost every format; cell phones, pagers, Personal Digital
Assistants (PDAs), internal phone systems, fax machines, mp3 players,
videotapes, digital cameras, and audiotapes are just a few of the many
types of digital evidence that may be encountered and merit consider-
ation. Many of these types of digital evidence have special time
constraints or processing requirements that are tantamount to evidence
retrieval in the laboratory. Pagers, cell phones, laptops, and PDAs may
be unable to be processed without properly charging or having power
supplied during evidence collection or storage. PDAs in particular need
a constant power source such as batteries or a charger in order to
preserve data stored within its extremely volatile memory. Addresses,
names, phone numbers, calendars, or other significant leads may be lost
without proper evidence collection technique specific to these types of
digital evidence.

Another area of consideration is the expanded role first responders
must take when encountering a crime scene with digital evidence. In
addition to their traditional roles of securing the crime scene, first
responders must uncover and assess telephone or Internet connections
and the possibilities of remote access. It is important to immediately
seize control of all computer and communication systems and networks
by disabling external connections and stopping any potentially
destructive processes. Any actions taken by the first responder should
be thoroughly documented with notes or photographs.

Investigators must also expand their documentation when encoun-
tering digital evidence in the field. Paper, software and notes found on
or near digital media may provide user names, passwords, account infor-
mation or other information useful to laboratory analysis. When
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encountering a computer, investigators should carefully document any
processes running including email applications, Internet access or open
files. If possible, investigators should close all documents and running
processes to perform a proper shutdown. If necessary, investigators may
choose to simply power off or pull the power cord. It is important to
note that investigators not do anything that could possibly alter digital
media. Simply opening a file on a computer can unintentionally alter or
destroy data. At the very least, date and time information may be lost
that later proves to be relevant to the investigation; at worst, the investi-
gator may start a destructive process unintentionally.

After initially stabilizing the digital crime scene, investigators need
to assess any special constraints presented by digital evidence.
Searches, seizures and analysis may be limited by time, equipment or
legal restrictions. Investigators can triage digital media to determine
what, if anything, can be processed on-site or if media should be seized
and processed in the laboratory. Processing on-site may consist of cre-
ating an exact duplicate of the media or simply copying files depending
on the needs of the crime scene. In the majority of cases, it is important
to make a forensic copy of the original media.

If processing on-site is not possible and seizure is necessary, simple
steps ensure proper packaging and handling of digital evidence. Most
media found in the digital crime scene is magnetic and highly
susceptible to electrostatic discharge. Anti-static bags and packaging
materials mitigate loss or corruption of data during shipment.
Traditional investigators, first responders and crime scene technicians
need to be aware of some of the special considerations of digital
evidence handling in the field to preserve data for later analysis.

Computer Forensics, Digital Evidence, Crime Scene Investigation

B24 Glitter: The Analysis and Significance of

an Atypical Trace Evidence Examination

Maureen J. Bradley, PhD*, Preston C. Lowe, MS, and Dennis C.
Ward, BS, Chemistry Unit, FBI Laboratory, 935 Pennsylvania
Avenue, NW, Washington, DC

The goals of this presentation are to present the analytical approach
and assessment of the significance of an atypical type of trace evidence.

Locard’s theory of exchange is demonstrated in this unusual case
involving craft glitter. The analytical approach utilizing non-destructive
techniques to examine and compare glitter recovered from a crime scene
and the suspect’s car will be discussed. Numerous commercially
available glitter materials were also examined to determine the
significance of an association between the case samples.

In the early 1990s, a young mother and her 5-year-old daughter
were murdered in the bedroom of their home. Glitter, commonly used
by children in arts and crafts projects, was scattered on the bed and
carpeting where the victims were found. Vacuum sweepings, as well as
other items from the crime scene, were submitted to the FBI Laboratory
for trace evidence analysis. Items from the suspect, including carpets
and floor mats from his car, were submitted for comparison.

A total of ten pieces of glitter of four different colors were
recovered from the driver’s side carpet of the suspect’s car. Each piece
of glitter was comparable in size, shape, and color to corresponding
glitter from the crime scene. All were approximately Imm? with an
aluminum substrate and each had a distinctive notch on one side. The
coating on each piece of glitter was analyzed using Attenuated Total

Reflectance (ATR) infrared spectroscopy and scanning electron
microscopy with energy dispersive X-ray analysis (SEM/EDXA). These
two techniques are non-destructive and required no sample preparation.
Based on these analyses, each piece of glitter recovered from the
suspect’s car was consistent with respect to physical appearance and
chemical composition of the substrate and colored coating with glitter
found at the crime scene.

In order to evaluate the significance of these findings, eleven
different commercially available glitter materials were examined.
Through this study, it was determined that the most discriminating
feature of this type of sample was the physical attributes. The reference
glitter materials varied significantly in size, shape, and color. Further, it
was found that a plastic (polyester or poly (vinyl chloride)) substrate was
encountered more frequently than a metallic substrate. One reference
glitter sample examined was consistent in color, substrate composition,
size, and shape with the case samples, complete with the distinctive
notch on one side. Instrumental analysis using ATR was not able to
discriminate between the physically similar reference glitter and case
glitter samples on any of the four colors examined. Utilizing
SEM/EDXA however, it was determined that the elemental composition
of the coatings on the physically similar reference glitter differed from
the case samples in three of the four colors examined. Employing this
analytical scheme on all of the glitter samples evaluated, all but one
color from one reference sample could not be differentiated from the
case samples.

Locard, Glitter, Atypical

B25 Extraction Methods of Capsaicin
Encountered in Aerosol Defense Sprays:

A Comparative Analysis

Oliver S. Spicer, Jr.*, and José R. Almirall, MS, PhD, Department of
Chemistry, International Forensic Research Institute, Florida
International University, Miami, FL

The goals of this presentation are to present a comparative analysis
of methods that may be used to extract and identify the compounds cap-
saicin and dihydrocapsaicin, which are the major components found in
pepper spray products.

Instrumental analysis of capsaicin by Gas Chromatography Mass
Spectrometry (GC/MS) has been shown to provide an excellent means
for the identification of pepper spray residue after extraction from cloth
samples. Solid Phase Microextraction (SPME) has been used to recover
capsaicin and dihydrocapsaicin with limits of detection at 48 ng and 23
ng of material respectively.

The purpose of this presentation is to compare the extraction
techniques used to recover capsaicin resulting from the use of defense
sprays as weapons and present limits of detection by GC/MS for each
extraction method. Additionally, persistence studies data and collection
protocols detailing short-term and long-term recovery of residue is also
presented. The interpretation of the results from this analysis leads to the
conclusion that the residue from pepper sprays is more likely to be
present as forensic evidence at crime scenes or civil disturbances.

Data from spiked cotton swabs extracted using the techniques
solvent extraction, SPME, and solid phase extraction (SPE) is presented
and summarized. Collection and packaging protocols of spiked samples
are compared and summarized. Finally, data from the analysis of hand
swabs collected after normal use of spray canisters collected over an
eight-hour period will also be presented.

SPME, SPE, Pepper Spray
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B26 Y-STR Diversity in Pakistani Populations
and Their Phylogenetic Relationships

Sibte Hadi, PhD*, Louisiana State University Health Sciences Center,
New Orleans, LA; William Goodwin, PhD, Department of Forensic
Medicine & Science, University of Glasgow, Glasgow, Scotland; AMT
Linacre, PhD, Forensic Science Unit, University of Strathclyde,
Department of Pure & Applied Chemistry, Glasgow, Scotland; and
Peter Vanezis, PhD, Department of Forensic Medicine & Science,
University of Glasgow, Glasgow, Scotland

Y chromosome specific STR database for the Pakistani population
was required for forensic analyses. Such a database would also allow the
study of the phylogenetic relationships of these highly endogamous and
old ethnic groups. A male sample of 562 individuals from six ethnic
groups was profiled for seven Y-STRS and genotyped using in-house
allelic ladder. The haplotype analyses using various software revealed
interesting patterns of diversity. The data was used to elicit the phyloge-
netic relationship between these ethnic groups.

In all human societies the majority of violent crimes are committed
by the males, thus the characteristics that could identify and/or exclude a
male have been of acute forensic interest. Most of the Y chromosome does
not undergo recombination during meiosis thus the paternally inherited
chromosome bears the genetic prints along the whole paternal lineage. Y
specific short tandem repeats are now popular forensic markers that can be
used as an adjunct to other markers and have also proved to be a useful
forensic tool on their own. Various STRs have been described and many
of these markers have been applied for building up population databases
across the world in order to apply them to forensic casework. Due to the
mode of inheritance, Y chromosome markers have also been utilized as a
tool for studying phylogenetic relationships. The population of Pakistan
is peculiar in that it is comprised of distinct groups, which are largely
endogamous due to cultural and linguistic differences. These populations
inhabit the area of one of the world’s most ancient civilizations, i.e., the
Indus Valley, thus it would be of interest to compare them with one
another, and populations of other regions.

In this study 562 males belonging to six Pakistani populations,
Punjabi, Sindhi, Pustoon, Baluchi, Makrani, Brosho, and Kalash were
profiled for seven Y specific STR markers (DYS 391, 392, 393, 19, 3891,
38911 amd 390) to generate a haplotype (Yhl) in order to assess the
forensic utility of this new tool. These STR markers were amplified in two
multiplex reactions and an in-house allelic ladder was developed to
genotype the amplified products. Genotyping was performed on ABI 310
DNA sequencer.

The haplotype diversity for the Pakistani population was found to be
higher as compared to other populations, thus Yh1 would perform better
in Pakistani than the European Caucasian population. For the individual
populations the frequency of most common haplotype (MCH) in this
database was not more than 6% in the mainland populations while it was
only 3% in Sindhi and Punjabis which are the two major populations. The
Y STR analysis revealed higher Yhl haplotype diversity for Pakistani
population in comparison to Caucasian populations. The discrimination
capacity of this haplotype was only slightly lower than that of the extended
haplotype which includes two more loci DYS385 and YCAII to the seven
locus Yh1, in European populations. The Y STR analysis in Pakistani
populations would be thus very valuable even when the Yhl is used for
forensic casework.

The AMOVA analyses of the haplotype data performed using
Arlequin software. AMOVA showed that the variation between the indi-
viduals of populations was much greater than that between the populations
or to the arbitrary groups formed for the analysis. The variation between
the major Pakistani ethnic groups was very low when the northern and
southern ethnic groups were compared. Locus by locus AMOVA was also
performed which showed that for all the groups major contribution of
diversity was by the locus DYS393. The significant finding of pair-wise
Fst showed that for the paternal lineages Punjabis were more closely

related to Sindhis (as were Baluchis to Makranis) than to any other
population. Mean pair-wise differences were calculated for all population
pairs, highest values were obtained for the Baluchi population, while the
lowest were for the Kalash. Molecular relationships of the component
ethnic groups were studied using phylogenetic techniques. Distance
matrices were used for generating phylogenetic trees. ‘UPGMA’ and
‘Neighbourhood Joining’ trees generated by PHYLIP were viewed with
TREEVIEW program. Data from African populations was used to root the
trees. The basic structure of the trees was similar. The Punjabi and Sindhi
population cluster together showing common origin of the Y chromosome
of these two populations; a similar cluster was seen for the Baluchi and
Makrani.

In conclusion the analyses have revealed that a high degree of
substructure exists in the Pakistani populations for Y STRs and the work
has generated a large database of Y STRs for component ethnic groups of
the Pakistani population. The AMOVA and the phylogenetic analyses
have shown closer genetic relationship of Punjabi/Sindhi and
Baluchi/Makrani populations which is consistent with the recent history of
these populations.

Pakistani, Forensic, Y-STR

B27 SEM-EDS Analysis and Discrimination

of Forensic Soil

Salih Cengiz, PhD* Zbaba mah. Akadlar Sok. 1/12 Bakirkoy,
Istanbul, Turkey, Ali Karaca, MS, Istanbul Emniyet Miidiirlii & #287;
i Kriminal Lab., Vatan caddesi, Istanbul, Turkey, Ismail Cakir, MS,
Adli Tip Kurumu, Cerrahpa & #351;a, Istanbul, Turkey

This presentation will demonstrate how to analyze and discriminate
forensic soil by using microscopic techniques.

Soils vary among different areas and have distinct characteristics due
to natural effects and residues left by living beings over time. Because of
the complex form and variations in compositions of soil between areas,
several examination techniques and instruments for forensic soil analysis
must be used. In examining soil evidences, building materials such as
plaster, brick, etc., and dust must be considered in addition to ground soil.

In this study to discriminate the soil evidences, 108 soil samples were
collected from 30 different locations in Istanbul and were analyzed by
using stereo microscope and scanning electron microscope equipped with
an energy dispersive X-ray spectrometer (SEM-EDS). All soil samples
were prepared by using 0,5 mm sieve and then the samples were fixed to
an adhesive tape placed on a stub (a sample holder of SEM). After the
analysis with SEM/EDS, compositions of each sample were determined.
The samples from the top of the sieves were examined with a stereomi-
croscope and natural and artificial materials with characteristic features
were identified. Moreover, all soil samples were dried at 120°C and over
780°C. Their colors were compared.

The results of the analyses were appraised by using SPSS statistic
program, and it was observed that these results can be used for forensic
soil examinations. It has been determined that the examinations provided
useful information for discrimination of soil evidences and supported the
other analyses data.

Applications were also performed on evidence from crime scenes
from Istanbul. In addition to routine analysis, the particles containing high
atomic number elements were identified in the back scattered electron
image of a scanning electron microscope and analyzed with an energy
dispersive X-ray spectrometer. It was determined that this procedure
could provide useful information to discriminate the soil evidence and
determine whether they fit or not.

It was concluded that soil evidence can be used in forensic investi-
gations and SEM-EDS is fast, reliable, and more accurate in even very
small amounts of samples.

SEM-EDS, Forensic Soil, Stereomicroscope
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B28 Identification of Active Odor Signature
Chemical in Methamphetamine and
3,4-Methylenedioxy-N-Methylamphetamine
(Ecstasy) Using Canis Familiaris as

Biological Detectors

Norma Lorenzo, MS, YaLi Hsu, MS, and Kenneth G. Furton, PhD*
Chemistry Department, Florida International University, University
Park, Miami, FL

The goals of this presentation are to determine the active signature
odor that canines are alerting to when trained on MDMA and to establish
whether this chemical is exclusive to MDMA or present in other
commonly encountered non-illicit tablets.

It was found that canines alert to 10-100 mg of piperonal (a starting
material in the synthesis of MDMA) and that compounds found in the
headspace of tested over the counter tablets (OTCs) did not share
common chemicals with MDMA.

The use of the illicit designer drug 3,4-Methylenedioxy-N-
Methylamphetamine (Ecstasy or MDMA) has risen in recent years.
MDMA is now the fifth most identified controlled substance in crime
labs and the newest controlled substance law enforcement detector dogs
are being trained to alert to.

Many seizures of illicit drugs such as marijuana, cocaine, and
heroin have been made possible by the assistance of detector dogs. The
aim of this project was to identify the signature odors in MDMA street
samples that detector dogs are alerting to and also to determine if those
signature odors are exclusive to MDMA or also found in other
commonly encountered non-illicit tablets.

The volatile chemicals that comprise the odor of the illicit drug
3.,4-methylenedioxy-N-methylamphetamine (MDMA) were analyzed by
Solid-Phase Microextraction (SPME) and identified with the use of
GC/MS. Open system SPME studies revealed that the odor composition
within the headspace of the sample does not change with respect to
where the fiber is placed or the opening size of the system during the
extraction period. These studies also indicate that as sample size
increases the dominant headspace chemical becomes piperonal. A series
of field studies with the assistance of certified narcotics detector dogs
were conducted in order to determine the dominant odor compound to
which dogs alert. Data suggests that the dominant active odor signature
chemical emanating from MDMA tablets is piperonal rather than the
parent drug itself. It was found that canines alert to 10-100 mg of
piperonal. Studies dealing with the analyses of the headspace compo-
sition of different over the counter drugs (OTC) suggest that there is no
common headspace compounds found in OTCs that could potentially
lead to false positive alerts from the canines in association with these
commonly encountered tablets.

MDMA, Detector Dogs, SPME

B29 Performance Comparison of the Penta D
and Penta E Loci With the D2S1338 and
D19S433 Loci in the Massive DNA

Identification Effort in Former Yugoslavia

Rijad Konjhodzic*, BS, Edina Omerovic, BS, PhD, Jon Davoren, MS,
Daniel Vanek, PhD, John D. Crews, MS, and Edwin F. Huffine, MS,
International Commission on Missing Persons, Alipasina 45a,
Sarajevo, Bosnia-Herzegovina

The decisions involved in the selection of materials needed for the
operation of a large-scale DNA testing effort involving skeletal remains
and the results of those studies will be discussed.

The primary mission of the International Commission on Missing
Persons (ICMP) is to help resolve the fate to the tens of thousands who
are still missing in the former Yugoslavia from the conflicts in the 1990s.
Paramount to the realization of success in this mission has been the
development of a state-of-the-art DNA testing system which posses a
capacity of processing up to ten thousand skeletal cases per year. In
order to implement such a DNA testing system, the selection of
appropriate equipment, methodologies and systems is critical. One of
these critical components is the choice of an appropriate STR multi-
plexing. This is especially true today since faced with numerous STR
multiplex kits from various providers, in addition to cost, also differ in
the loci included in the analysis.

One of the first experiences in the ICMP’s DNA department was
that certain STR loci in closed enclaves such as Srebrenica offer
relatively low levels of diversity inside the associated reference
population. In the case of Srebrenica, where the number of missing are
in thousands, and number of family reference blood samples are in tens
of thousands, half-band sharing between the DNA profiles of bone
samples and an unrelated family reference sample is a frequency occur-
rence, even when 15 loci have been successfully profiled. Because of
this, either multiple family members must be profiled for each missing
person or extended DNA testing involving additional STR loci, mtDNA
or Y-chromosome testing must be performed on both the bone sample in
question and the corresponding blood family references. Still, for a
large-scale DNA identification effort such as this one, it is important that
bulk processing, and therefore the bulk of identifications, is performed
as often as possible by a single multiplex reaction, or in other words, one
kit. This approach saves two very important elements for operation of
this scale: time and money.

Among the kits that have been validated for ICMP casework are
two 16 multiplexing kits, Promega’s PowerPlex® 16 system and ABI’s
AmpFLSTR™ Identifiler™ system. With the exception of Penta D,
Penta E, D2S1338, and D19S433, these two kits amplify the same loci,
including all of the CODIS 13 loci. The former two are incorporated in
the PowerPlex 16 system, while the latter two are incorporated inside
ABTI’s Identifiler™ five-dye kit.

The Pentas are 5-base repeats, ranging from in size 375bp to 471bp
(for Penta E), and from 368 bp to 438 bp (for Penta D). In the
PowerPlex 16 kit they are labeled with blue (Fluorescein) and green
(JOE) dyes, respectively. Naturally, due to their size, the Pentas are on
the far right of the allelic ladder, appearing as the fifth loci in blue, or
sixth loci in green.

D19S433 and D2S1338 loci are four-base repeats. D19S433 is
significantly shorter than both Pentas with a size range of 106 bp to 144
bp and appears as the first loci in yellow of the Identifiler’s allelic ladder.
D2S1338 ranges from 300 bp to 365 bp and, due to its greater size, is the
last loci to appear in green.

The statistical significance of these four loci have been investigated
within the appropriate reference population of the families of the
missing, as well as the results obtained from both blood and bone
samples. In addition, the amplification response to the reduced DNA
quantities as recovered from skeletal remains, as well as the appearance
of artifact peaks from bacteria, can represent a problem in allele calling.
For these purposes, 500 blood and 50 bone samples were analyzed using
both kits. Statistical analysis indicates that Penta E and Penta D have the
higher power of discrimination and heterozygosity percentage. Paternity
statistics favor the Pentas, especially Penta E, which scored highest
Typical Paternity Index, and also had the highest observed power of
exclusion among these four loci. Differences in the sensitivity and
bacterial peak emergence were observed as well.

STR, DNA, ICMP
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B30 A Comparison of Varying Body Storage
Conditions on DNA Typing Results

Arijana Pozder, BS*, Ana Milos, BS, Jon Davoren, MS, Daniel

Vanek, PhD, Rijad Konjhodzic, BS, John D. Crews, MS, and Edwin F.
Huffine, MS, International Commission on Missing Persons, Alipasina
45a, Sarajevo, Bosnia-Herzegovina

Participants will be given an overview of the relative difficulties in
producing STR profiles from human bones that were stored for 7-11
years in a variety of environmental conditions.

The International Commission on Missing Persons (ICMP) has
been charged with the task of identifying mortal remains from the armed
conflicts in the former Yugoslavia that occurred in the 1990s. This
process is complicated due to several factors: at least seven years have
passed since the conflicts ended; there are up to 30,000 missing persons
in graves scattered throughout the former Yugoslavia; the conditions of
the mortal remains being recovered; and, because DNA testing has
become the only reliable means of identification in the majority of these
cases.

The missing of tens of thousands of people cannot be observed as
an isolated incident, but rather as a series of incidents in which different
numbers of people went missing under different circumstances. The
nature of the incidents ranges from individual graves to hundreds within
one grave, with Srebrenica being the most infamous of the latter. In the
ICMP’s identification efforts, bodies have been found in rivers, buried in
mass graves in direct contact with soil and other bodies, placed into body
bags, recovered on the surface, placed into caves, and many diverse
areas and terrains that have dramatically different soil conditions.
Numerous deviations were observed in the type of burial, with early war
victims often placed in body bags, which rarely occurred in later years.
Lastly, as the front lines changed, many bodies were relocated, so some
remains were subject to several different environmental conditions.

DNA testing of skeletal remains is a rather challenging task because
the DNA in such bone samples is generally highly degraded. In addition,
it is normal that a substantial microbial population infests the bone
samples. The process is further complicated because of the diverse
storage conditions in which bodies were placed at time of death. The
recovery of the bodies started before the establishment of the ICMP,
while the hostilities were ongoing, and several years before the DNA
program was in place. As a result, not only have the locations of bodies
differed, but also the post exhumation storage has been variable.
Nonetheless, the ICMP has developed an extraction procedure that is
successful in obtaining STR profiles in over 90% of the skeletal cases
from the former Yugoslavia.

The effects of diverse storage conditions of mortal remains have
been investigated and significant differences observed in the quality of
the resulting STR profiles. It has also been observed that superior STR
profiles were obtained from buried bodies compared to unburied surface
remains. Preliminary results indicate that samples taken from bodies
buried in body bags pose increased challenges. The data presented will
reflect the quality of the STR profiles obtained from samples taken from
mortal remains exposed to various environmental influences as well as
the observed differences among them.

DNA, STR, ICMP

B31 Rapid Identification of Accelerants in

Arson Analysis Using GC/ToF-MS and
Automated Chromatogram Matching

Karen A. Fleisher, BA, MS*, Miami-Dade Crime Laboratory,

Miami, FL; Nick P. Bukowski, Scott J. Harrison, and Lu Lin, Thermo
MassLab, Manchester, United Kingdom, and Mary L. Blackburn,
Thermo Finningan Training Institute, Riviera Beach, FL

This presentation will discuss how the application GC/ToF-MS
using fast GC techniques can greatly reduce the data acquisition period
and, when coupled with an automated processing method, ultimately
reduces the total analysis time.

The investigation of suspected arson cases is both a time and
_labor-intensive operation; not only is the work highly repetitive in
nature, but very large volumes of data are generated which need to be
reviewed. A skilled fire debris investigator can often identify an accel-
erant hidden in complex chromatographic data by recognizing patterns
formed by the relative abundance of key compounds. The specialized
skills of an experienced analyst can be significantly augmented by the
use of a sophisticated data collection and analysis system, relieving
many of the more tedious aspects of the work and delivering a rapid
identification. Historically, fire debris analysis has consisted of long
GC/MS run times, followed by review of the mass chromatographic
data. The data discussed here describes the rapid analysis of arson
samples using GC/ToF-MS and automated chromatogram matching.

Fire debris samples were analyzed as follows. Fire debris is
incubated in a steel can containing a carbon strip suspended from the lid.
The strip is then placed in a vial and carbon disulfide is added to desorb
the entrained material. Samples were analyzed by GC/ToF-MS. Data
was automatically processed and results generated using Xaminer
software. The chromatograms acquired during the analysis of fire debris
cases can be complex and typically require lengthy oven programs to
sufficiently resolve components to allow for accurate identification of
the accelerant in question. When fire debris samples are analyzed with
a high speed time of flight (ToF) instrument, run times were drastically
reduced while retaining resolution, sensitivity that approaches that of
selected ion monitoring data, and full screen spectra. Due to higher data
acquisition rate of the ToF, use of fast GC techniques were employed,
reducing the run time to approximately one quarter of the time required
for the conventional quadrupole run. In addition to reduction of run
time, the chromatographic resolution of the ToF data is maintained due
to high data acquisition rates.

The ability to acquire data rapidly still leaves the analyst with the
perhaps more daunting task of analyzing data, therefore, the use of an
automated data processing program would be beneficial to the analyst. If
an automated approach to data processing is undertaken, it is important
that the system be validated by use of simple examples. An accelerant
containing methyl esters of dicarboxylic acids was analyzed; the resulting
trace contained four peaks also found in the authentic standard, and the
relative amounts of the corresponding peaks in the fire debris sample are
consistent with the standard. Thus, it was shown that a simple mixture
could be analyzed and processed, but most fire debris samples are of a
more complex nature. A more complex arson sample was analyzed and
matched with the 25% Weathered Gasoline authentic standard.

In addition to rapid analysis, the ToF is extremely sensitive, thus
enabling identification of fire debris samples with minute amounts of
residual accelerant. The analysis of a fire debris sample that contained
extremely low levels of accelerant was performed. The automated
matching program identified the sample as 75% Weathered Gasoline in
the absence of any detectable peaks on the TIC. The basis for identifi-
cation of this sample as gasoline is only obvious when the summed ion
chromatograms and individual extracted ion chromatograms are
reviewed showing a high correlation with the naphthalene profile of the
standard.

38

* Presenting Author



Currently, the analysis of fire debris samples is laborious and time
consuming. This fact is due to both the actual data acquisition and the
subsequent manual data analysis. It was shown that through the use of
GC/ToF-MS analysis and automated pattern matching software
(Xaminer), that fire debris cases can be rapidly and accurately analyzed.
Actual data acquisition time is reduced by the fact that the high-speed
acquisition rate of the ToF enables the use of fast GC techniques without
loss of resolution or sensitivity. The application of automated
chromatogram pattern matching software resulted in accurate and rapid
identification of actual fire debris samples. The reduction of both run
time and analysis time increases sample throughput and productivity.
Finally, a repetitive and arduous task is removed from the analyst while
the analyst’s confidence is increased in the ultimate identification of the
accelerant.

Fire Debris Analysis, GC/ToF-MS, Automated Chromatogram
Matching

B32 Developing New Forensic Science
Programs to Meet Current and Future
Challenges: The Pace University and

Cedar Crest College Perspectives

Brian J. Gestring, BA, MS*, Pace University, Forensic Science
Program, 1 Pace Plaza, New York, NY; and Lawrence Quarino, PhD,
Cedar Crest College, Department of Chemistry, 1 College Drive,
Allentown, PA

This presentation will introduce two new collegiate programs in
forensic science and their rationale for curriculum development.

New academic programs in forensic science have recently been
introduced at Cedar Crest College in Allentown, PA, and Pace
University in New York, NY. Pace University began offering a BS and
MS in forensic science in the Fall 2002 and Cedar Crest College
currently offers a BS in Chemistry with a concentration in forensic
science.

Cedar Crest College is an undergraduate, liberal arts college for
women. The liberal arts portion of the curriculum offers the opportunity
to develop skills in public speaking and technical writing that can greatly
benefit the forensic student. In addition, the liberal arts curriculum is
aptly suited for the development of critical thinking skills that are
necessary when approaching forensic problems.

Pace is a large urban and suburban university with campuses in
New York City, and in White Plains and Pleasantville, NY. Pace is a
liberal arts university featuring undergraduate and graduate degrees
through the Dyson College of Arts and Sciences, the Lubin School of
Business, the School of Education, the Lienhard School of Nursing, the
School of Computer Science and Information Systems and its School of
Law. The Forensic Science program will be offered through the Dyson
College of Arts and Sciences with classes given primarily at the New
York City campus.

Both Pace University and Cedar Crest College have designed their
curriculums based on the premise that students in Forensic Science need
a strong science foundation. The first two years of undergraduate study
are essentially the same as those of a Biology or Chemistry majors.
Students will then begin learning basic concepts in forensic science
using a crime scene focus. The guiding belief in both programs is that
more mistakes are made in the recognition and collection of significant
evidence at the crime scene than in the laboratory’s subsequent analysis,
a view held strongly by Paul Kirk years ago. Students will be taught
how to use the scientific method to formulate meaningful hypotheses to
evaluate physical evidence at crime scenes and how best to prove or
disprove them. Specialty areas will not be taught in a vacuum but
always with a particular criminal investigation in mind.

In an era when forensic science programs are becoming more
specialized, Cedar Crest and Pace are taking a more traditional
approach. Both curriculums will attempt to educate the student from a
generalist perspective. In most jurisdictions, forensic questions are
posed by non-scientists (i.e., prosecuting attorneys, case detectives).
Cedar Crest and Pace hope to change this trend by teaching students to
formulate their own questions based on their knowing the strengths and
limitations of a broad range of analytical techniques.

Given the probable expansion of many forensic laboratory systems,
the curriculums were devised so students will be able to meet
educational hiring guidelines for most entry-level positions in forensic
laboratories regardless of specialty. Graduates of these programs will be
able to meet typical civil service requirements for employment as well
as educational requirements mandated by such groups as the DNA
Advisory Board. Core coursework areas in trace evidence, microscopy,
forensic biology, crime scene reconstruction and pattern analysis,
chemical and instrumental methods of analysis, and law and ethics are
offered in both programs. Students will also be introduced to forensic
science literature.

Integrating other applicable college courses not traditionally found
in forensic science programs will be offered in both curriculums to meet
current and future needs. For instance, given the role that computer
interface technology plays in forensic laboratories and the prominent
role that computers play in such areas as DNA matching and crime scene
documentation and reconstruction, the Cedar Crest curriculum plans to
include courses in structured programming and computer-aided design.
Furthermore, specialty courses in digital photography, PCR, and DNA
sequencing will be offered as electives.

Other non-traditional class formats such as one week intensive
courses or 1 credit mini courses are being explored by both programs as
a method of increasing student exposure to the field of forensic science.

In response to heightened awareness toward the field of forensic
science, Pace will also offer an accelerated five year Masters Degree.
This program was designed for students to enter the program directly
from high school. The design of the program will be discussed in detail.

Research leading to the development of new laboratory techniques
and method validation work is often part of the duties of laboratory
scientists. In order to prepare students for these possible assignments in
the workplace, both programs offer a research component. Pace
University has a masters thesis requirement based on laboratory research
and Cedar Crest College offers the opportunity for students to perform
forensic research in their junior and senior years cumulating in a manu-
script and an oral defense of the research. Both programs hope to offer
research opportunities for students both on-campus and off-campus. A
network of forensic laboratories with research opportunities for students
will be solicited.

Education, Forensic Science, Academics

B33 The Abu Dhabi Population

Database for 16 STR Loci

Hisham E. Ragab, PhD* Ahmed H. Al-Awadhi, MS, Safia M.
Abdulla, BS, and Lathgia A. Kaseem, BS, Abu Dhabi Police Forensic
Science Laboratory, Abu Dhabi, United Arab Emirates, P.O. Box
32404, Abu Dhabi, United Arab Emirates

The goals of this presentation are to establish a basic database in
regards the 16 STR loci for native population and other population
groups living in Abu Dhabi and to determine the best probability of
discrimination between individuals using the 16 loci fluorescent STR
multiplex system for the examined population groups.

This population study was conducted on blood samples that were
collected from unrelated healthy adults living in Abu Dhabi, United Arab

* Presenting Author
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Emirates (U.A.E.) including the native population in Abu Dhabi and
other population groups commonly encountered in U.A.E. DNA was
extracted by both the organic phenol-chloroform, and FTA™ paper
extraction protocols, after quantitation of the extracted DNA (organic
extraction only) amplification was carried out for 16 loci (15 + amelo-
genin). The amplified product was tested with the ABI 310 genetic ana-
lyzer and the obtained profiles were interpreted and analyzed. Allele fre-
quencies were calculated for each STR locus for the population groups.
The number of heterozygotes, both observed and expected, was deter-
mined. The Hardy Weinberg Equilibrium was verified using the Chi-
square goodness of fit test and the exact test (P). Power of discrimi-
nation (PD) and mean paternity exclusion probability (MEP) were cal-
culated for each locus and for the combined 16 loci. The obtained results
were compared with relevant Arab and other ethnic groups databases.

Abu Dhabi, STR, Database

B34 Population Data on 9 DNA Loci in Qatari

Ismail M. Sebetan, MD, PhD*, National University, 11255 North
Torrey Pines Road, La Jolla, CA

The objective of this presentation is to provide results and statistical
parameter of forensic interest (H, PD, PE, PIC) of the Qatari population
for 9 DNA loci with evaluation of the forensic, anthropological/genetic
applications in the studied population.

The analyzed DNA loci: HLADQa, D1S80, VWA, F13A01, F13B,
CSF1PO, TPOX, THO1, and FES/FBS using polymerase chain reaction
(PCR) with several different analytical and detection methods

This study presents data on genotypes distribution, alleles fre-
quencies, allelic diversity (H), power of discrimination (PD), chance of
paternity exclusion (PE), and polymorphism information content (PIC).
Blood samples of 200 healthy unrelated Qatari were collected, and DNA
was extracted using phenol-chloroform extraction procedure. HLADQ?
locus was analyzed using hybridization to allele specific oligonucleoid
probes in a reverse dot blot format, VNTR (D1S80) locus and STRs
(VWA, F13A01, F13B, CSF1PO, TPOX, THO1, and FES/FBS) loci
were analyzed using polyacrylamide gel electrophoresis. Denaturing
gels were used for the STRs. All the 9 loci showed no deviation from
Hardy-Weinberg equilibrium (HWE).

Locus PD PE PIC
HLADQ« 0.9321 0.6090 0.7735
D1S80 0.9137 0.5901 0.8863
VWA 0.9290 0.6010 0.7657
F13A01 0.9066 0.5480 0.7315
F13B 0.7761 0.5060 0.6985
CSF1PO 0.8855 0.4990 0.6917
TPOX 0.8450 0.4290 0.6219
THO1 0.9170 0.5670 0.7454
FES/FBS 0.8736 0.4750 0.6698
Total <0.9999999  <0.9999999 < 0.9999999

In conclusion, the studied DNA loci found to be very highly
polymorphic valuable markers for forensic identity, paternity, and
anthropological/genetic applications.

DNA, Qatari, Population Genetics

B35 Population Data of Ecuador for

Fifteen STR Loci (Powerplex™ 16)

Francisco Fernandez-Rosado, MS, and Esther Martinex-Espin, MS,
Univeristy of Granada, Department Legal Medicine, Av. Madrid 11,
Granada, Spain; Tatiana Rodriguez, MD, Ecuador National Police,
Hospital De La Policia Nacional, Laboratorio De Adn, Quito,
Equador; Carmen Entrala, PhD, J. Carlos Alvarez, MS, Jose A.
Lorente, MD, PhD¥*, and Miguel Lorente, MD, PhD, University of
Granada, Department Legal Medicine, Av. Madrid 11, Granada,

Spain; Bruce Budowle, PhD, FBI Academy, FSRTC, Quantico, VA, and
Enrique Villanueva, MD, PhD, University of Granada, Department
Legal Medicine, Av. Madrid 11, Granada, Spain

The goals of this presentation are to present the results and para-
meters of forensic interest (HWE, PD, PE) of the Ecuadorian population
for the 15 STR loci included in the Powerplex™ 16 (Promega
Corporation, Madison, WI, USA).

The typing of STR loci is facilitated by the ability to amplify
several loci simultaneously in a multiplex polymerase chain reaction
(PCR). The 16 STR loci D3S1358, THO11, D21S11, D18S51, PentaE,
D5S818, 138317, D7S820, D16S539, CSFI1PO, PentaD, vWA,
D8S1179, TPOX, FGA, and the locus amelogenin can be amplified
simultaneously using the Powerplex™ 16 kit.

This paper presents allele distribution data in the general population
of Ecuador. Blood samples were spotted and preserved on FTA paper
(Whatman Bioscience, Newton, MS). Extracted DNA samples (n=150)
were amplified at the 16 loci using the Powerplex™ 16 kit. Samples
were analyzed using the ABI Prism™ 310 Genetic Analyzer (PE
Biosystems, Foster City, CA) according to the manufacturer’s recom-
mended protocol.

All 15 loci are highly polymorphic in the Ecuadorian sample popu-
lation with the locus TPOX having the lowest observed heterozygosity,
and the locus PentaE displaying the highest heterozygosity. The most
discriminating loci were PentaE (PD=0.982) and FGA (PD=0.964). The
combined probability of exclusion for the 15 STR loci is 0.99999937.
There was no evidence for departures from Hardy-Weinberg expecta-
tions (HWE) in this sample population. An inter-class correlation test
analysis was performed to detect any correlations between alleles at any
of the pair-wise comparisons of the 15 loci. A résumé of the PD and PE
are shown in this table:

Locus PD(Obs) PD (Exp) PE

1 D3S1358 0.88053333 0.87806905  0.48881837
2 VWA 0.87048889 0.88978649  0.51403170
3 FGA 0.96382222 0.96962447  0.73911909
4 D8S1179 0.93226667 0.93287722  0.61280461
5D21811 0.95600000 0.96066452  0.70285973
6 D18S51 0.96311111 0.96512124  0.71989860
7 D5S818 0.88800000 0.88500218  0.50397428
8 D13S317 0.94382222 0.95140078  0.66869408
9 D78820 0.90204444 0.90069071  0.53330873
10 THO1 0.87813333 0.88681666  0.50250889
11 PentaE 0.98204444 0.98667742  0.82867494
12 D16S539 0.91893333 0.92314258  0.58330714
13 CSF1PO 0.84835556 0.86821432  0.46531012
14 PentaD 0.93937778 0.94479720  0.64719527
15 TPOX 0.82284444 0.83083170  0.41087974
Total >0.9999999 >0.9999999  0.99999937

In conclusion, an Ecuador database has been established for the 15
Powerplex loci. The allelic frequencies of these PCR-based loci can be
used to estimate the frequency of a multiple locus DNA profile in the
Ecuadorian population.

STR, Powerplex™ 16, Ecuador
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B36 Paraguayan Population Data on the
Fifteen STR Loci Included in the
Powerplex 16™ Kit

Esther Martinex-Espin, MS, Francisco Fernandez-Rosado, MS,

J. Carlos Alvarez, MS, Carmen Entrala, PhD, Jose A.

Lorente, MD, PhD*, and Miguel Lorente, MD, PhD, University of
Granada, Department Legal Medicine, Av. Madrid 11, Granada,
Spain; Marta Oviedo de Duarte, MS, Paraguay National Police,
Policia Nacional, Laboratorio De Adn, Asuncion, Paraguay, Bruce
Budowle, PhD, FBI Academy, FSRTC, Quantico, VA, and Enrique
Villanueva, MD, PhD, University of Granada, Department. Legal
Medicine, Av. Madrid 11, Granada, Spain

The goal of this presentation is to present the results and parameters
of forensic interest (HWE, PD, PE) of the Paraguayan population for the
15 STR loci included in the Powerplex™ 16 (Promega Corporation,
Madison, WI).

The typing of STR loci is facilitated by the ability to amplify several
loci simultaneously in a multiplex polymerase chain reaction (PCR).

The 16 STR loci D3S1358, THO11, D21S11, D18S51, PentaE,
D5S818, 138317, D7S820, D16S539, CSF1PO, PentaD, vWA, D8S1179,
TPOX, FGA, and the locus amelogenin can be amplified simultaneously
using the the Powerplex™ 16 kit.

This paper presents allele distribution data in the general population
of Paraguay. Blood samples were spotted and preserved on FTA paper
(Whatman Bioscience, Newton, MS). Extracted DNA samples (n=168)
were amplified at the 16 loci using the Powerplex™ 16 kit. Samples were
analyzed using the ABI Prism™ 310 Genetic Analyzer (PE Biosystems,
Foster City, CA) according to the manufacturer’s recommended protocol.

All 15 loci are highly polymorphic in the Paraguayan sample
population with the locus TPOX having the lowest observed heterozy-
gosity, and the locus PentaE displaying the highest heterozygosity. The
most discriminating loci were PentaE (PD=0.979) and FGA (PD=0.966).
The combined probability of exclusion for the 15 STR loci is 0.99999944.
There was no evidence for departures from Hardy-Weinberg expectations
(HWE) in this sample population. An inter-class correlation test analysis
was performed to detect any correlations between alleles at any of the
pair-wise comparisons of the 15 loci. A résumé of the PD and PE are
shown in this table:

Locus PD(Obs) PD(Exp) PE
1D3S1358 0.89151077  0.89271689 0.51483624
2vWA 0.91546202  0.91200720 0.55883360
3FGA 0.96598639  0.97001290 0.74098142
4D8S1179 0.92368197  0.92780471 0.59971637
5D21S11 0.95351474  0.95583990 0.68506984
6D18S51 0.95897109  0.96280685 0.71032591
7D5S818 0.86323696  0.86249670 0.46343428
8D13S317 0.93594104  0.94339041 0.64294426
9D7S820 0.92906746  0.93591004 0.62024462
10THO1 0.89817177  0.90678134 0.54415416
11PentaE 0.97966270  0.98337683 0.80853391
12D16S539  0.92410714  0.92410099 0.58835125
13CSF1PO 0.87337018  0.86933277 0.46963725
14PentaD 0.94720805  0.94939159 0.66195898
15TPOX 0.82667234  0.82783182 0.40801803
Total >0.99999999  >0.99999999 0.99999944

In conclusion, a Paraguay database has been established for the 15
Powerplex loci. The allelic frequencies of these PCR-based loci can be
used to estimate the frequency of a multiple locus DNA profile in the
Paraguayan population.

STR, Powerplex™ 16, Paraguay

B37 Detection of Sequence Variation in the HVI
and HVII Regions of the Human
Mitochondrial Genome in 889 Individuals
and Casework Samples Using Immobilized
Sequence-Specific Oligonucleotide Linear

Array Assay

Cassandra D. Calloway, MS*, and Natahsa Stankiewicz, BS, Roche
Molecular Systems, 1145 Atlantic Avenue, Alameda, CA; Diana W.
Williams, MSF'S, Georgia Bureau of Investigation, 3121 Panthersville
Road, Decatur, GA; and Sahar Naderi, Michael Grow, BS, Jim

Chou, BS, Rebecca Reynolds, PhD, and Henry Erlich, PhD, Roche
Molecular Systems, 1145 Atlantic Avenue, Alameda, CA

The attendee will gain knowledge of the frequencies of distinct
SSO mitotypes and the level of discrimination of the current HVI/HVIIL
SSO linear array as well as gain appreciation of the usefulness of this
technology as a screening tool for casework samples.

The immobilized SSO probe linear array technology has proven to
be a rapid, sensitive method for detecting sequence polymorphism
within the mtDNA genome and is a useful screening tool for various
biological samples submitted as evidence material. Detection of
sequence variation in the HVII region of the human mitochondrial
genome in 689 individuals from four population groups using a panel of
17 sequence-specific oligonucleotide probes immobilized on a nylon
membrane has been previously reported by Reynolds et al. (2000) in the
J Forensic Science. Since that report, the linear array assay has been
expanded to include additional probes in 4 regions of the HVI region and
for positions 16093 and 189. Also, several probes from the original
HVII assay have been redesigned and the HVII E region (“C-stretch”)
probe has been removed. Currently, both the HVI and HVII regions are
co-amplified simultaneously rather than separately. In order to evaluate
the performance of the new array and to obtain population frequencies
for a database, 689 unrelated individuals were typed (200 U.S.
Caucasians, 200 African Americans, 200 U.S. Hispanics, and 89
Japanese) with the current panel of 31 SSO probes spanning the HVI and
HVII regions. As with the HVII linear array, one of four categories of
probe signal within each probe binding region was observed for the
HVI/HVII linear array: (1) a single probe is positive, (2) a single probe
signal is visible but its intensity is weaker than a positive signal in other
regions, (3) no probe signals are visible, or (4) two probe signals are
visible. To characterize these categories, DNA sequence analysis was
performed when blanks or “0” signals and weak signals were observed.
In addition, samples in which mixtures of two sequences were observed
by SSO typing were sequenced and the second sequence was either
attributed to heteroplasmy or contamination. Also, the genetic diversity
value for each population was calculated from the frequency data and the
frequencies of distinct mitotypes in each group were determined and
compared to the published values and frequencies obtained with the
original HVII linear array.

The current HVI/HVII linear array was also used to generate a
regional database for Georgia at the Georgia Bureau of Investigation
(GBI). For this database, blood samples randomly collected from 100
Caucasians and 100 African Americans from individuals who resided in
Georgia, previously used to generate their regional STR and AmpliType
PM databases, were typed with the SSO linear array. The HVI and HVII
regions of each of the 200 samples were sequenced as well. The genetic
diversity values for each population was calculated from the frequency
data for both typing methods and are compared to each other as well as
to the general U.S. population database. Also estimated was the
frequency of heteroplasmy detected by both typing methods. In addition
to the samples from the Georgia population database, samples from
multiple cases submitted to the GBI also were typed using the SSO
linear array and sequence analysis. Cases in which the suspect had been
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excluded by STR typing were chosen for this study to assess the value
of the linear array assay as a screening tool for the exclusion of
individuals. In all but one case, linear array typing was sufficient to
exclude the suspects who had been excluded by STR analysis. In this
particular case, the suspect excluded by STR analysis had the same SSO
mitotype as well as the same HVI and HVII sequence as the donor of the
semen stain. Prior to mtDNA typing, it was thought that the suspect was
a brother of the donor of the semen stain based on STR analysis. The
mtDNA analysis was consistent with this conclusion. Several additional
cases will be summarized, along with the mitotype frequencies of the
individuals in these cases obtained from the Georgia database and the
U.S. database.

Since the current method for reporting mtDNA frequencies is the
counting method, a large database is necessary to increase discrimi-
nation. Therefore, with this study as well as through collaborations with
several crime laboratories, a substantial increase to the SSO population
database is hoped. It is concluded that, based on the population data
collected from these 889 unrelated individuals and the casework
samples, the HVI/HVII immobilized SSO probe linear array typing
system provides valuable, discriminating information and is an effective
screening method prior to sequencing.

losses, and the time since the incidents occurred. However, the use of
ante mortem/post mortem data comparisons as the primary basis for
identification has been disappointing so say the least.

The ICMP performed DNA testing on several hundred cases in
which a presumption of identity was established using the above-
mentioned criteria. The results of this DNA testing indicated that the
presumption of identity was correct in approximately 55% of the cases,
while incorrect in approximately 45% of the cases. These rather
startling results warranted a review of the methods that led to the pre-
sumption of identity as well as an increased reliance on DNA testing.
Since the ICMP had already developed a large-scale DNA capacity
within the former Yugoslavia designed to test thousands of cases per
year, the addition of such presumptive cases into the system does not
place excessive strain on the DNA testing system, nor does it result in a
significant delay in obtaining results. However, it does offer compelling
proof or refutation of the identity of the individual. Nevertheless the a
priori knowledge of ante and post mortem data from presumptive cases
did often provide a strong lead in the identification process. For this
reason, ante and post mortem data should not be dismissed as assuming
key roles in any identification system, but the context and conditions in
which they are used will directly influence their accuracy and reliability.

mtDNA, Population Database, Linear Arrays

B38 Presumptive Casework and the
Usefulness of a Prior Knowledge
From Antemortem Data

John D. Crews, MS*, and Edwin F. Huffine, MS, International
Commission on Missing Persons, Alipasina 45a, Sarajevo,
Bosnia-Herzegovina

Participants will be given an overview of the use of ante mortem
and post mortem data in the identification of mortal remains recovered
from the former Yugoslavia. The use of DNA data will also be compared
and contrasted and a discussion of causes of discrepancies between the
two types of data will be conducted.

The mortal remains recovered from within the former Yugoslavia as
a result of conflicts in the 1990s can be categorized as presumptive or
non-presumptive cases. Presumptive remains are those in which
circumstantial evidence or a priori knowledge of the conditions
associated with the loss develops into a presumption of the identity of
the individual. A lack or relative paucity of such information defines
non-presumptive cases.

Presumptive cases primarily occur in two instances. The first is
when documents or other personal possessions are discovered on
recovered remains and can be used to make a preliminary identification.
Related to this is visual recognition from family members of clothing,
jewelry or other personal items. For these cases a bone sample is taken
and DNA testing performed to ensure that the presumptive identification
is correct. The second instance of presumptive identification occurs
when local governmental authorities exhume an individual who had
been buried by a relative, or in which there is eyewitness testimony as to
the identity of the missing individual.

DNA testing has become increasingly common in aiding in the
identification of recovered remains. The use of DNA testing in the iden-
tification process is expected to increase as the successes obtained by the
International Commission on Missing Persons (ICMP) are reported
throughout the region. The expectation is that a majority of recovered
remains will be non-presumptive and therefore DNA testing will play a
key role in many of these cases. In previous mass disasters such as plane
and train crashes, ante mortem data has proven useful in the identifi-
cation of victims. However, the situation in the former Yugoslavia is
compounded due to the magnitude of the incidents, the nature of the

DNA, Antemortem — Postmortem, Identification

B39 Development of a Method for
Electrophoretic Separation of DNA
for Forensic Analysis Using a
UV-Transparent Microchip and a
Photopolymerizable Polyacrylamide

Gel Matrix

Joan M. Bienvenue, MS* Jerome P. Ferrance, MSE, PhD, and James
P. Landers, BS, PhD, Department of Chemistry, University of Virginia,
McCormick Road, P.O. Box 400319, Charlottesville, VA

The goal of this presentation is to demonstrate the use of
photopolymerizable gel as a sieving matrix in tandem with microchips
as a viable method for forensic analysis of DNA.

A method for high-resolution, CE-based separation of DNA for
forensic analysis, translatable to the microchip platform, using a
photopolymerizable gel in a UV-transparent capillary and microchip is
described. Achieving the high-resolution DNA separations necessary for
forensic analysis in a cross-linked, non-replaceable, gel-filled capillary
or microchip system has previously presented a number of problems,
including filling difficulties, gel placement issues, and gel degradation
problems. However, photopolymerizable polyacrylamide gel differs
from classic polyacrylamide gel by the presence of a UV-active initiator.
The polymerization reaction will, therefore, only take place when and
where the acrylamide monomer solution is exposed to UV light. The
solution can, thus, be injected into the capillary or microchip as a liquid,
with no polymerization taking place. This eliminates the filling diffi-
culties previously encountered with conventional polyacrylamide gel
and, in addition, simply covering regions of the capillary or microchip
where gel is not desired before exposure can control gel placement. In
this way, exact placement of the gel in the microchip channel or capillary
is ensured, eliminating yet another obstacle encountered with
conventional chemically initiated polyacrylamide. Also, the extent of
polymerization and, thus, gel pore size, can be controlled by length of
exposure to light. Altering the exposure (polymerization time) will
change pore sizes and, by this control, resolution can be affected and the
system tailored to the length of fragment being considered. Fragment
mixtures of short fragment lengths can, therefore, be run through a gel
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with smaller pores, while longer fragments can be run through a gel with
larger pores. This can also affect the length of time needed for
separation, with a more tailored system allowing for higher throughput
of samples. Also described is a method for the creation of a gel gradient
utilizing this property by variation of the length of exposure time across
a channel or capillary for high-resolution separations. In addition, the
effects of other parameters (voltage, temperature, ionic strength of
buffer, etc.) on separation and resolution are described. Increasing
voltage can lead to better resolution, but there also exists a threshold for
the gel beyond which a breakdown of the gel matrix occurs. This
impacts the duration of time during which the gel is viable and effective.
Gel lifetime testing is also discussed, including how the gel performs
under varying conditions, how long separations can be attempted before
degradation occurs, and the feasibility of this method for implementation
in a crime laboratory situation. Removal and replacement of the gel in
the channel and capillary is also discussed. In addition to the advantages
of the photopolymerizable gel, the advantages of the microchip system
are also highlighted. These advantages include smaller injection/sample
volume, faster analysis time, and multi-channel, multi-sample analysis
on a single chip. The microchip system is conducive to the small sample
volumes often present in forensic casework and the speed with which
separations can be obtained, along with the ability to analyze more than
one sample at a time are of great time and cost saving benefit. This
poster presents data from preliminary studies aimed at evaluating the
effects of various parameters on the polymerization of the gel and the
subsequent effect on DNA fragment separation and conditions on the
resolution of DNA fragments in CE and microchips. Conditions nec-
essary for attaining the high resolution separations needed for microchip
analysis to be pertinent to forensic DNA analysis will be described.

DNA, Capillary Electrophoresis, Microchip

B40 A Comprehensive Study of the Scientific
Foundation of Explosive Detector Dog
Performance

Ross J. Harper, MSci*, José R. Almirall, MS, PhD, and Kenneth G.
Furton, PhD, Department of Chemistry, Florida International
University, University Park, Miami, FL

This presentation will outline the research approach presently being
performed for the scientific validation of detector dog performance for
the detection of explosives. Research currently focuses upon the vapor
headspace analysis of a variety of explosives by SPME-GC/MS to
facilitate dog trials of individual headspace components. A closer look
has also been taken at the analysis of explosives and blast debris by
SPME-GC/MS/MS.

Analysis and identification of the headspace ‘fingerprint’ of a
variety of explosives, followed by double-blind dog trials of the
individual components have been performed in an attempt to isolate and
understand the target compounds to which the dog is sensitive. Studies
to compare commonly used training aids with the actual target explosive
have also been undertaken to determine suitability and effectiveness.

The vapor headspace of a range of explosives have been analyzed
using non-equilibrium rapid Solid Phase Micro Extraction GC/MS.
Samples of a variety of explosives have been obtained from local law
enforcement agencies for odor signature determination. The odor
signature have been tested at time intervals to observe sample degra-
dation under different conditions to study any effect that this may have
on the dogs’ detection performance.

Studies have also been performed using HPLC/MS to observe the
non-volatiles within the samples. Diffusion studies are executed to
observe the production and maintenance of an active odor headspace
above the explosive media.

Following successful characterization of the odor signatures of the
explosives, attention is then turned to the canine detection through a
combination of double-blind trials of individual components from the
odor signature. This work will facilitate a better understanding of the
active odor compounds and how they may be exploited to advance the
field of explosive detection.

Statistical analysis includes Method Detection Limit calculations,
Vapor Pressures and Diffusion Constant studies of selected explosives
related to canine sensitivity.

SPME has been demonstrated to have a unique capability for the
extraction of volatiles from the headspace of ignitable liquids and
explosives. Furthermore it has been shown to reduce the sampling of
background matter from multifarious debris sample matrices. Results to
date have shown comparable differences between readily available
training aids and the actual explosive matrices that they seek to replicate.

SPME-GC/MS shows great potential to aid in the investigation
and understanding of the complicated process of canine odor detection.

SPME-GCMS, Explosives, Canine Detection

B41 Formation of a Glutathione Adduct
With a Cocaine Pyrolyis Product -

Anhydroecgonine Methyl Ester

Alan L. Myers, PharmD*, Madhu Sanga, MS, Steven S. Wolfe, BS,
Timothy S. Tracy, PhD, and Patrick S. Callery, PhD, West Virginia
University, School of Pharmacy, Box 9530, Morgantown, WV

The goal of this presentation is to develop an in vitro model for the
formation of adducts of a pyrolysis product of cocaine with cellular
nucleophiles, such as glutathione.

The smoking of crack cocaine is a major drug abuse concern.
Anhydroecgonine methyl ester (AEME) is a known pyrolysis product of
cocaine derived from heating crack cocaine. AEME contains an alpha-
beta unsaturated carbonyl functional group that can undergo a Michael
addition reaction with nucleophiles. Glutathione is a tripeptide found in
most mammalian tissues. The nucleophilic thiol group within the
cysteine residue of glutathione functions biologically as a free radical
scavenger. The formation of glutathione adducts with xenobiotics, such
as AEME, may serve as markers of toxicity for new or established
compounds. Glutathione conjugation products are further metabolized
via enzyme mediated pathways to mercapturic acid derivatives that are
commonly excreted in mammalian urine. The glutathione and mercap-
turate adducts of AEME may provide markers that could facilitate
forensic identification of crack cocaine smokers and serve as a basis for
a better understanding of the toxicology of smoked cocaine.

AEME (1 mg/mL in acetonitrile, Cerilliant, Austin, TX) was
combined with reduced glutathione (10 mg/mL in water, Sigma, St.
Louis, MO) and was stirred in a sealed tube under a nitrogen atmos-
phere. Aliquots (50 uL) were taken at 0, 30, and 60 min, diluted with
HPLC-grade methanol, and analyzed by direct infusion into the electro-
spray ionization source of a ThermoQuest Model LCQ/DECA 1000 ion
trap mass spectrometer.

Glutathione-AEME adduct (m/z 489), and reactants, AEME (m/z
182) and glutathione (m/z 308), were detected within 5 min following
mixing. Further mass spectral analysis of the parent adduct ion (m/z
489) by MS? showed daughter ions consistent with the masses of AEME

and glutathione. Further fragmentation (MS3) of the daughter ion at m/z
182 provided the same spectrum as that produced by the MS2 fragmen-
tation of authentic AEME. In addition, fragmentation (MS3) of the
daughter ion at m/z 308 yielded the same spectrum as that produced by
the MS? fragmentation of authentic glutathione.
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An adduct between AEME and glutathione was detected and its
structure elucidated by mass spectrometry. Identification of this adduct
suggests that AEME can covalently link with cellular constituents which
may explain in part toxic responses to smoked cocaine. Further studies
on the stability of the adduct will be conducted to establish the applica-
bility of AEME-glutathione adduct as a standard material for forensic
analysis.

AEME, Glutathione, Adduct

B42 Dr. Walter C. McCrone’s Contributions
to Microscopy, Microchemistry, and

Crystallography

Skip Palenik, BS* Microtrace, 1750 Grandstand Place, Elgin, IL

The name of Dr. Walter Cox McCrone stands preeminent as the
leader and most outspoken champion of analytical chemical microscopy
in the Twentieth Century. He was born on June 9, 1916, and received his
PhD in chemistry from Cornell in 1942. During his university studies he
came under the influence of Professor Emile Chamot, then the most
influential chemical microscopist in the U.S. As a result of this
association, Dr. McCrone began his lifelong love affair with chemical
microscopy. His influence extended over the fields of industrial,
pharmaceutical, and forensic microscopy as well as conversation science
in the areas of art and archaeology.

This presentation will focus on some of Dr. McCrone’s original
contributions to chemical microscopy that have a wide range of applica-
tions not only in forensic science but in other areas of applied science as
well. These include the approach and technique for the manipulation
and identification of small particles culminating in the publication of
The Particle Atlas, dispersion staining, fusion methods, the petrographic
characterization and identification of high explosives, and the ultrami-
crominiaturization of microchemical tests.

Microscopy, McCrone, Microchemistry

B43 Remembering Walter C. McCrone -

Scientist, Educator, Microscopist

John A. Reffner, PhD*, SensIR Technologies, 97 Ocean Drive East,
Danbury, CT

Walter C. McCrone, scientist, mentor, leader, and friend - a very
special person. On first meeting Dr. McCrone in June of 1958, he
greeted this author saying, “You’re the one who signed up for all three
courses this summer; I really wanted to meet you.” The spark in his eye,
the smile on his face, and the tone of his voice conveyed his honesty and
sincerity. Imagine this young man’s feelings — Dr. McCrone wanted to
meet him. In the forty-four years since, Dr. McCrone has inspired thou-
sands of students with the same sincere interest in their learning
microscopy combined with his special talent to teach.

Dr. McCrone was blessed with qualities that set him apart. If
Walter were an entertainer, then he would be called a superstar. He was
elevated because he had a special way of connecting with people.
Walter’s feelings for all people were broadcast by his words, his actions,
and his strength. His special insights were scientific, artistic, and
humanistic. His loyalty to Cornell University is legendary. He was a
disciple of Professor Emile Chamot and an evangelist for chemical
microscopy. Walter inspired many young people to excel by revealing
talents concealed by their youth and suppressed by feelings of inade-
quacy. His praise and counsel were valued by all. He will always be a
superstar.

Dr. McCrone was a scientist who championed light microscopy. He
strongly believed that observation is the primary tenant of the scientific
method and the light microscope was the fundamental tool of science.
Many read into his writings a reluctance to accept advances in
instrumental analysis; this is erroneous. Dr. McCrone’s unique approach
to the integration of light microscopy with other analytical instrumental
methods has special importance to the forensic scientist. His message
was always to begin a scientific investigation with observation and use
microscopy as the initial step. Often, his simple observations and
disciplined thinking led to solving major problems. Ranking the
microscope as the first tool of scientific investigation does not diminish
contributions by other technologies. Conversely, new technologies
neither eliminate microscopy nor displace its primary position.

Dr. McCrone was dedicated to scientific principles, was driven by
his convictions, and was a tireless worker. Now the baton has passed; it
must be grasped and the race continued. Dr. McCrone’s challenge is to
keep the fundamentals of microscopy ranked number one.

Society was truly blessed by his life.

Walter McCrone, Tribute, Microscopy

B44 Dr. McCrone’s Participation in LEAA
Activities, Including Proficiency Testing,
Certification, and Forensic Microscopy

Workshops

Joseph L. Peterson, DCrim, AB*, Department of Criminal Justice,
University of lllinois, 1007 West Harrison Street, Chicago, IL

Twenty-five years ago, crime laboratories were in a very different
condition than they are today. The Law Enforcement Assistance
Administration (LEAA) had released the initial wave of proficiency
testing results and the reliability of examinations was being questioned.
Crime laboratories were still undergoing expansion, and certification,
accreditation, and Daubert were still far in the future. LEAA and
NILECJ (National Institute of Law Enforcement and Criminal Justice)
provided some budgetary support to the forensic community but it was
on a very limited basis. The proficiency testing studies had underscored
the difficulties laboratories were experiencing in applying microscopical
techniques to various forms of physical evidence. Training opportunities
were severely lacking. One of the bright beacons in the field, though,
was the course work offered by Dr. Walter McCrone in his facility in
Chicago. The Forensic Sciences Foundation, Inc., secured a grant from
LEAA, Dr. McCrone generously offered his services, and Walter and the
McCrone Research Institute (MRI) went on the road all over the U.S. to
offer training to state and local laboratory personnel. Nothing had been
done like this before and has not been done (of this scope) since. With
an advisory committee made up by the likes of Peter R. De Forest, John
1. Thornton, and Barton P. Epstein, a curriculum was offered that reached
more than 350 forensic scientists. This is but one example of the many
contributions that Dr. McCrone made to the forensic science field.

Dr. McCrone, Microscopy, Tribute

B45 Dr. McCrone’s Teaching Methods in
Forensic Microscopy, Their Nature,

History, and Durability

Gary L. Laughlin, PhD* McCrone Research Institute, 28205 Michigan
Avenue, Chicago, IL

The microscopy teaching activities of Walter C. McCrone started
long before the McCrone Research Institute (McRI) was incorporated as
a not-for-profit research institute in Chicago. McCrone obtained his first
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microscopy training at Cornell University, with Emile Monnin Chamot,
and was shortly thereafter appointed a full instructor in chemical
microscopy before obtaining his PhD in 1941. After leaving Cornell, he
had classes at the Armour Research Foundation (now Illinois Institute of
Technology Research Institute - IITRI) from 1942-1956 and founded
McRI in 1960.

The course and student totals from Dr. McCrone’s educational
activities are impressive. As of January 1, 2002, the cumulative for
MCcRI (1942-2002) is 2,130 courses for 22,557 students. There has been
an average of 600 students in an average of 60 classes for the last several
years. Nearly all of the courses contain one week of intensive hands-on
microscopy training with usually only one instructor for the entire
duration of the class, making it a unique teaching experience for both
student and instructor.

Thousands of students have successfully completed at least one of
Dr. McCrone’s specialized forensic microscopy (trace evidence) courses
and the number will steadily increase as a result of McRI’s continued
efforts to interest forensic investigators in microscopy.

Dr. McCrone, Microscopy, Teaching

B46 Dr. Walter C. McCrone’s Contributions to
the Characterization and Identification
of Explosives

Thomas J. Hopen, MS*, Bureau of Alcohol, Tobacco and Firearms,
Forensic Sciences Laboratory — Arson and Explosive Section,
2600 Century Parkway, NE, Atlanta, GA

Dr. McCrone was an amazing individual, possessing many talents
and having many interests. He especially loved applying polarized light
microscopy (PLM) to answering the question-at-hand and solving
problems. He applied PLM to many different fields including the
identification of air pollution particles, asbestos identification, art
conservation, pharmaceuticals, industry problems, and forensic sciences.
A field that this author believes he enjoyed the most was the characteri-
zation and identification of explosives. A trip to Cornell University with
Dr. McCrone in the mid-eighties, where a PLM course was to be taught,
is remembered. After setting-up for the course, ‘Doc’ escorted the
author on a tour around Cornell showing the sites, including some of his
old swimming holes, and where Professor Chamot lived. He also told a
story, when he was a graduate student, about a young lady who was
showing an unwelcome amount of attention. Doc said he whipped up a
batch of ammonium tri-iodide crystals and placed the crystals along the
hall where he lived at that time. A few hours later he heard the door open
and as the footsteps came down the hallway the ammonium tri-iodide
crystals “popped.” Doc was surprised they did not impede what he
thought was the young lady and got up to answer the knock on the door.
To his surprise, it was Professor Chamot who said, “What are you up to
McCrone?” One would have only needed to see the smile on the Doc’s
face to wonder if the story was true.

What is true is the “bible” on the characterization and identification
of explosives that Doc developed for the military while he was at
Cornell. The dissolved gases that appear as TNT re-crystallizes from a
melt caused numerous problems would be a puzzle until Doc looked
through a microscope and explained it. He encouraged two young
forensic scientists in the early eighties with the Alabama Department of
Forensic Science to publish a couple of articles on the characterization
and identification of inorganic explosives. Throughout his life he con-
tinued work on and published articles on explosives. No one could take
one of his courses without melting some TNT and watching with
amazement as the crystals develop. The author hopes to show a brief
glimpse into the world of explosives as Doc saw it through the PLM.

Dr. McCrone, Microscopy, Explosives

B47 Dr. McCrone’s Impact on Forensic

Asbestos and Environmental Microscopy

Thomas A. Kubic, MS, JD*, John Jay College of Criminal Justice, 445
West 59th Street, New York, NY

This presentation will briefly highlight Dr. McCrone’s
contributions to the recently emerging field of forensic environmental
microscopy.

Few, if any, criminalists are not familiar with Dr. Walter C.
McCrone’s voluminous contributions to the field of forensic microscopy
and the analyses of micro and ultra micro transfer (trace) evidence.
Dr. McCrone was renowned for his life long efforts in promoting the
application of the Polarized Light Microscope (PLM) to problem
solving. His countless publications and presentations in diverse forums
dealing with the detection, analysis, and characterization of small
particles combined with his intuitive interpretation of the data, have
made an unequaled contribution to the field of quantitative light
microscopy.

It is therefore not surprising that Dr. McCrone would also apply his
analytical and deductive skills employing the PLM to problems in
environmental analysis. He is well known for his many publications
dealing with the analysis of asbestos and asbestos like materials by
PLM. His greatest impact in this field resulted from his tireless research
and efforts in developing, refining and promulgating the focal plane
staining method (better known to us as dispersion staining or DS) as a
rapid, accurate method for the analysis of insulation samples for
asbestos. Through McCrone Research Institute, Dr. McCrone can be
said to have been responsible for the training of a large majority of
microscopists who literally analyzed tens of millions of samples. These
analyses were performed utilizing methodologies developed predomi-
nately by him and adopted by regulatory agencies in the United States
and abroad. The methods he fostered are a major part of the arsenal of
microscopical techniques employed by forensic environmental
microscopists in their efforts to identify a manufacturer of an insulation
product for the purpose of litigation. Less well known are the
applications of the PLM to investigations involving civil and criminal
violations of laws regulating the dumping of polluting materials.

Dr. McCrone was not adverse to adopting additional microscopical
methods when sample condition or particulate size prevented the PLM
providing a conclusive answer. He adopted, when necessary, phase
contrast and analytical transmission electron microscopies along with
morphological analysis for airborne asbestos and mold spore identifi-
cation and quantification. His philosophy of presenting intense
professional training courses stressing the practical applications of the
PLM carried over to a series of courses offered to students requiring edu-
cation in other areas of microscopical analysis.

Dr. McCrone, Microscopy, Asbestos

B48 Dr. McCrone’s Life of Science -
Its Significance and Impact in
Criminalistics From an Academic

Perspective

Peter R. De Forest, DCrim*, John Jay College of Criminal Justice,
445 West 59th Street, New York, NY

There is no question that Dr. Walter C. McCrone had a very signif-
icant and profoundly positive impact on training, scientist certification,
and education in forensic science. The awards bestowed on him by an
impressive array of scientific societies attest to this. But this is only part
of the story. The contributions of his students and others he influenced
are another. He was a multifaceted man with many talents. Among
others he was a dedicated scientist, a gifted teacher, and a very suc-
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cessful entrepreneur. He was active on many fronts. Information and
insights on these activities can be presented far better by other contrib-
utors to this session. On the subject of Dr. McCrone’s successful entre-
preneurship, it should be noted that the bulk of the proceeds from these
endeavors was used to support worthy causes, including the vigorous
promotion of microscopical teaching and research. In addition, although
tuition was charged for his courses, he freely awarded “tuition free
scholarships” to many students.

The author first learned of the work of Dr. McCrone 40 years ago
as a forensic science student at the University of California at Berkeley.
Dr. Paul L. Kirk introduced students to Dr. McCrone’s contributions of
particular relevance to forensic science. Dr. Kirk recounted and
reviewed many of these for his students. It was at this time that the
author first learned of electron beam microanalysis from Dr. Kirk’s
descriptions of Dr. McCrone’s work with an early electron microprobe.
There were many other examples including fusion microscopy. All stim-
ulated the imagination of a young student of criminalistics.

Dr. McCrone was deeply concerned about the decline of and lack
of appreciation for chemical microscopy. In the years following World
War II, even more sophisticated chemical instrumentation was intro-
duced into analytical laboratories at an increasing pace. Gradually
chemical microscopy, once very widely employed, began to be aban-
doned for many applications in science and industry. Advocates of
chemical microscopy, including Dr. McCrone, recognized that the newer
techniques were more efficient for routine and repetitive high volume
analyses, but that chemical microscopy was unsurpassed for complex
non-routine problems such as those occurring regularly in criminalistics
casework. Unfortunately, there were few such advocates. One illus-
tration of the decline in the use of chemical microscopy, and of Dr.
McCrone’s efforts to counter this decline, can be seen in the publication
history of a classic two-volume reference in this field. This reference
was first published in 1930 by two of Dr. McCrone’s mentors at Cornell
University, Drs. Emile Monnin Chamot and Clyde Walter Mason.
Volume 1 of the Handbook of Chemical Microscopy by Chamot and
Mason went through three editions, the last of which was published in
1958. The first volume of the series had a broader appeal. It contained
information applicable to a range of microscopical problems beyond
chemical microscopy. Volume II, an unrivaled reference for micro-
chemical crystal tests directed to the detection of inorganic ions, never
made it past its second edition of 1940, although it did go through addi-
tional printings for about another 20 years. When copies of Volume II
became scarce after John Wiley and Sons ceased publication, Dr.
McCrone arranged to reissue it and distributed it at very low cost to stu-
dents under his McCrone Research Institute (MRI) imprimatur. He also
made other publications available to students at affordable prices. Itis a
pleasure knowing that Volume II of “Chamot and Mason” continues to
be available to students. There is no substitute.

Dr. McCrone was far and away the most effective advocate of the
virtues of chemical microscopy and the microscopical approach to
problem solving. He decried the fact that this analytical approach had
nearly vanished from university curricula and worked tirelessly to make
students and forensic scientists aware of the exceptional power of the
microscopical approach to problem solving. Although the centerpiece of
the approach was the polarized light microscope (PLM), it assumed the
intelligent incorporation of other analytical instrumentation. He saw that
this approach was particularly well suited to problems in criminalistics.

The battle is not yet won. Dr. McCrone’s mission does not end with
his death and his work must be continued. In some ways the situation
has worsened. Certainly on a percentage basis there has been a decline
in the numbers of scientists who could be described as forensic micro-
scopists. In large measure this is due to the rapid and sustained influx of
personnel into forensic science laboratories to meet the demands for
DNA typing. Trace evidence and the problem solving approach that Dr.
McCrone espoused, as persuasive as his exhortations were, has been
neglected. Even simple admonitions about “looking at the sample with

the microscope before dissolving it or mindlessly stuffing it into and
instrument” bear repetition. That this was difficult to appreciate sug-
gests that more sophisticated concepts need to be explained.
Dr. McCrone’s torch must be picked up and carried it into the 218t
Century where the next generation can carry it farther.

Dr. McCrone, Forensic Science, Tribute

B49 A Selection of Some of Dr. McCrone’s
High and Low Profile Cases in Forensic

Analysis of Art

David A. Stoney, PhD*, McCrone Research Institute, 28205 Michigan
Avenue, Chicago, IL

Dr. McCrone performed considerable casework focused on the
materials analysis of works of art. This includes his very high profile
work on the Shroud of Turin and the Vinland Map, but includes a variety
of other casework that is less well known or known principally among
art conservators, rather than forensic scientists.

A selection of these cases will be reviewed, which incorporate a
basic forensic science approach and, of course, microscopy.

Dr. McCrone's analysis of tape lifts from the Shroud of Turin estab-
lished the presence painted linen fibers that corresponded to the image
areas of the Shroud. The paint was made of a collagen tempera medium
and two pigments: red ochre and vermilion. Red ochre (a form of
hydrated iron oxide) has been available throughout recorded history, but
the form of vermilion used was one commonly available only in the
Middle Ages.

Dr. McCrone's analysis of the Vinland Map established the
presence of a fabricated yellowing of the parchment associated with the
map's ink lines. The yellowing incorporated the synthetic pigment form
of titanium dioxide as anatase. Anatase in this pigment form was not
available until the early 20th century.

In other work, Dr. McCrone has uncovered many similar forgeries
based on the detection of materials that are inconsistent with the alleged
date of origin and the detection of methods used for the fabrication of the
appearance of age. Much more rarely he was able to demonstrate that a
questioned piece of art was entirely consistent with its alleged date of
origin, or was very likely to be from a specific artist by comparison of
the materials used in contemporaneously produced, unquestioned works
of art.

Dr. McCrone, Forensic Science, Tribute
B50 Implementation of CODIS™t;
The National Mitochondrial DNA Database

Kevin W.P. Miller, PhD*, and Bruce Budowle, PhD, Federal Bureau of
Investigation, FBI Laboratory, 935 Pennsylvania Avenue, NW,
Washington, DC

The goal of this presentation is to introduce CODIS™, the first
national mitochondrial DNA database, to the forensic DNA community

Databanks that contain DNA profiles of convicted felons, missing
persons, and/or profiles from evidence from cases are useful for
providing investigative leads for resolving certain crimes. Use of the
COmbined DNA Index System (CODIS) can assist in resolving crimes,
particularly violent crimes, and prevent further crimes by quickly
identifying the perpetrator. CODIS™! enables federal, state, and local
crime laboratories to exchange and compare DNA profiles electroni-
cally, thereby linking crimes to each other and to convicted offenders.

The use of CODIS™t was expanded to include mitochondrial DNA
(mtDNA) profile searching software, a missing persons index, and a
relatives of missing persons index once authorized by federal missing
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persons legislation. The new software, known as CODIS™, facilitates
the searching of mtDNA nucleotide sequences developed from eviden-
tiary samples against one or more sequence database(s) and provides a
population database index for statistical applications.

In order to ensure an effective system, all profile identification
numbers and the designation of genetic variants have been standardized
across participating laboratories in order to facilitate profile searching at
the national level. In addition, minimum requirements for the
processing of controls, reporting of polymorphisms, and submitting of
sequence data have been established.

Laboratories participating in the National DNA Index System
(NDIS) must establish evaluation criteria for the use of controls in their
analyses, including but not limited to a positive control, a negative
control, and a reagent blank control. These control samples must be
processed through nucleotide sequencing as is done with corresponding
questioned or known samples. DNA purified from the HL60 cell line is
the NDIS-accepted positive control. If the reagent blank and/or the
negative control of a particular amplification yield a sequence that is the
same as that of the sample, or if contamination is present above the
threshold set by laboratory, then the data will not be acceptable at NDIS.

CODIS™t archives profiles as differences from the revised
Cambridge Reference Sequence (rCRS) according to the nucleotide
position and the DNA base difference from the reference (e.g., 16089 C).
There are no minimum length requirements for nucleotide sequence data
obtained from questioned (Q) samples, but nucleotide sequence from
known (K) samples should include both hypervariable region 1 (HV1;
nucleotide positions 16024-16365) and hypervariable region 2 (HV2;
nucleotide positions 73-340) whenever possible. Nucleotide sequence
obtained from population database samples must include a minimum of
HV1 and HV2, and must not contain over 1% ambiguity over the length
of the sequence. Both strands of the amplified product must be
sequenced for one to reduce ambiguities in a sequence region.

Laboratories must develop guidelines for evaluation of cases and
for the presence of heteroplasmy. At NDIS, mtDNA profiles are con-
sidered candidate matches if there are two or fewer differences between
the profiles in question. Differences between sequences caused by
length heteroplasmy are not considered when determining a candidate
match. The mtDNA committee of the Scientific Working Group on
DNA Analysis Methods (SWGDAM) has proposed the following
interpretation guidelines that can be used in most cases:

Exclusion: If there are two or more nucleotide differences between
the questioned and known samples, the samples can be excluded as orig-
inating from the same person or maternal lineage.

Inconclusive: If there is one nucleotide difference between the
questioned and known samples, and no additional data are available
(i.e., no other samples have been typed), the result will be inconclusive.

Cannot Exclude: If the sequences from questioned and known
samples under comparison have a common base at each position or a
common length variant in the HV2 C-stretch, the samples cannot be
excluded as originating from the same person or maternal lineage.

Mitochondrial DNA, CODIS, Database

BS1 The Design and Compilation of a National

Y-STR Haplotype Reference Database

Paulina Berdos, BS*, Ashley Hall, MS, and Erin Hanson, BS,
Department of Chemistry, University of Central Florida, P.O. Box
162366, Orlando, FL,; and John Ballantyne, MS, PhD, National Center
for Forensic Science, P.O. Box 162367, Orlando, FL

The goal of this presentation is to inform the forensic community on
the design, establishment and statistical analysis of a comprehensive on-line
Y-STR database, the aim of which is to type all potentially useful Y-STR
markers in a variety of geographically and ethnically diverse populations.

The establishment of a U.S. National Y-STR reference database is
essential to facilitate the generation of reliable estimates of Y-STR
haplotype frequencies. Such haplotype frequencies are required to
provide a statistical estimate of the significance of a match. A U.S.
Y-STR Haplotype Reference Database has been created by the
International Forensic Y-User Group and is maintained by the Max
Plank Institute for Evolutionary Anthropology, Leipzig, Germany.
However, this database is limited to a set of 9 core Y-STRs which limits
its operational usefulness, particularly in light of the development of
Y-STR multiplexes consisting of over 40 different loci. Y-STR loci,
unlike traditional STR markers, are not independent of one another and
are co-inherited as extended haplotypes of linked markers. The
estimation of the frequency of occurrence of a particular haplotype
therefore necessitates the use of a counting method which is entirely
dependent upon the size of the database.

The database records initially comprise data generated in the
laboratory based upon a 19 Y-STR locus extended haplotype. The loci
tested include DYS19, DYS385 (a) and (b), DYS388, DYS389I,
DYS38911, DYS390, DYS391, DYS392, DYS393, DYS425, DYS434,
DYS437, DYS438, DYS439, Y-GATA-C4, Y-GATA-A7T.1, Y-GATA-
A7.2, and Y-GATA-H4. Data was compiled from various Caucasian,
African American, and Hispanic populations. Although some
(unpublished) data exists for some of these loci in U.S. populations, it is
not readily accessible to the crime laboratory community and usually
does not contain ‘extended’ haplotype data due to the technological
restraints of the systems employed by the investigators. A key
component of the strategy is to allow for the continuous updating of
haplotype data using the same samples. This ensures that as new
markers are developed, the same samples would be re-typed, and a new
extended haplotype developed. Thus, any laboratory needing haplotype
data for any combination of Y-STR markers would be served. The aid
of geographically diverse crime laboratories was enlisted to obtain the
necessary samples. In exchange for the samples, the crime laboratories
benefit by obtaining a custom built no-cost local Y-STR database.

The database is in the process of being extended to include 42 loci,
and the results of that effort will be described.

Y-STR Database, Halotype Reference Database, Statistical Analysis

B52  Application of the CFS-HumRT Quantitive
PCR Assay With Non-Probative Forensic

Casework Sample

Melanie Richard, MSc, Roger Frappier, MSc, and Jonathan Newman,
MSc*, Centre of Forensic Sciences, 25 Grosvenor Street, 4th Floor,
Toronto, Ontario, Canada

The goal of this presentation is to demonstrate an efficient method
of quantifying amplifiable human DNA for use in forensic science.

The Centre of Forensic Sciences’ (CFS) laboratory is in the process
of completing developmental validation of a rapid and automated Real-
Time Quantitative PCR assay for detection of human DNA utilizing the
ABD 7900HT SDS platform. This assay utilizes CFS-HumRT, a
TagMan®-MGB sequence specific probe developed at the CFS. The
probe has a fluorescent reporter dye (VIC) attached at the 5* end and a
quencher dye attached to the 3’ end. When the probe is intact, the
reporter dye emission is quenched. During PCR, the probe anneals
specifically between the forward and reverse primers. When the probe
is cleaved by the 5’ nuclease activity of the DNA polymerase, the
reporter dye is separated from the quencher and a sequence-specific
signal is generated. With each additional PCR cycle more reporter
molecules are cleaved and thus more fluorescence is generated. At some
point during the PCR, sufficient target has been amplified and a
significant change in fluorescence is detected. This point is referred to
as the threshold cycle (CT) and at any given cycle during the geometric
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phase of the PCR, is proportional to the log of the starting amount of
nucleic acid.

Developmental validation of the CFS-HumRT has followed
TWGDAM guidelines and has demonstrated the following: a) analysis
of over 550 human DNA samples, including 100 samples from each of
our Caucasian, Black, South Asian, and South East Asian databases indi-
cates the assay performs similarly for all racial classifications tested,
b) analysis of numerous non-human samples indicates the probe to be
highly specific, only cross reacting with some primate species, c) the
assay yields accurate results for human/non-human mixtures even when
the latter is in excess by 1000-fold, d) repeated analysis of DNA stan-
dards have shown the assay to be highly sensitive capable of detecting
as little as 6pg of template DNA and reliably quantifying from 25ng
down to 25pg of DNA, e) replicate amplifications of known samples
have shown the technique yields consistent results with standard devia-
tions of less than +0.15, f) the assay can identify human DNA extracted
from a variety of body fluids/tissues including blood, saliva, vaginal
epithelial, seminal fluid, and hair, and g) when operating within the
dynamic range of the system and using known high quality DNA
samples, the technique yields comparable quantification results to the
current QuantiBlot™ assay with the added benefit of automation.

During this presentation the utilization of the CFS-HumRT assay
with non-probative forensic casework samples will be highlighted.
Specific issues that will be addressed are as follows:

» The effects of sample quality and purity on PCR efficiency;

» The interpretation of assay results;

» The impact of DNA quantification using the CFS-HumRT assay on
subsequent STR typing using ABI AMPFISTR Profiler Plus™
amplification kits; and

e The development of laboratory specific protocols for the
deployment of a fully automated Real-Time Quantitative PCR
assay for detection of human DNA.

DNA Quantitation, Real-Time PCR, CFS-HumRT

BS3  Automating the DNA Preparation

and Analysis of Casework Samples

Paraj Mandrekar, MS, Laura Flanagan, BS, Robert McLaren, PhD,
and Allan Tereba, PhD*, Promega Corporation, 2800 Woods Hollow
Road, Madison, W1

After attending this presentation, the participant will understand
how the various steps in DNA analysis are being automated and inte-
grated to increase throughput and generate more reproducible results.

DNA analysis in the forensic setting frequently consists of cell
separation (differential extraction), and/or sample extraction, DNA
purification, human-specific quantitation, PCR amplification, DNA
fragment separation, and data analysis. Automating these steps to
increase throughput and control expenses will become a necessity as the
demand for DNA testing increases due to new legislation, advances in
trace evidence techniques, and a need to analyze backlogged non-
suspect samples. The current techniques to automate sample extraction,
DNA purification, human-specific quantitation and PCR setup on a

Beckman Biomek® 2000 robotic platform will be described.

Casework samples are quite varied and initial sample extractions
are a significant bottleneck. While heated enzymatic digestions and
centrifugation steps to increase yields are frequently necessary but are
not amenable to automation, many of these processes can be performed
in a 96-well format to increase efficiency and prepare the samples for
robotic manipulation. The authors will demonstrate the efficient prepa-
ration of many common casework sample types using inexpensive
equipment and will show how this step fits seamlessly into automated
DNA purification.

The robotic purification of DNA is based on the binding of DNA to
a proprietary paramagnetic particle in the presence of a strong protein
denaturing solution that is effective at removing most PCR amplification
inhibitors. The use of paramagnetic particles renders the DNA IQ™
System suitable for a variety of robotic platforms such as the Beckman

Biomek® 2000 robotic system. A completely walk-away format has
been developed, requiring about 2 hours for 88 samples. The automated
system can handle different sample volumes from a variety of extracted
materials, elutes DNA in a volume of 25ul to 100ul in individual tubes
or 96 well plates, and makes judicious use of filtered disposable tips that
are assigned to each sample well.

Following DNA purification, the robotic system can be quickly set
up to perform human-specific quantitation using a unique technique
based on the polymerase-catalyzed depolymerization of a probe
hybridized to repeated human DNA sequences. Liberated dNTPs gen-
erated during depolymerization are used to generate ATP, which is a sub-
strate for Luciferase, generating a light signal that is proportionate to the
amount of human DNA present in the solution. Large excesses of non-
human DNA do not interfere with the quantitation. The process requires
2 hours to process 80 samples including a one-hour incubation. The
values generated from the AluQuant™ Human DNA Quantitation
System, using an injecting luminometer capable of reading 96 well
plates, are converted to DNA concentrations. These values can then be

used to set up PCR reactions using the Biomek® 2000 robotic platform
and a normalization wizard. The PCR setup is designed for accuracy and
conservation of expensive reagents and provides a plate that can be
placed in a thermalcycler for STR amplification. The reliability of this
system will be demonstrated.

Automation, DNA Purification, Quantitation

Customizing Genotyper® Macros to
Individual Laboratory Specifications

B54

Brendan F. Shea, MS*, Deborah L. Hobson, MPH, Jill B. Smerick, MS,
F. Paul Keller, MS, and Richard A. Guerrieri, MS, Federal Bureau of
Investigation DNA Analysis Unit I, Washington, DC

The goal of this presentation is to present the audience with
sufficient background knowledge and information so that the individuals
would be capable of returning to their own laboratory and making
modifications to their macros to better suite their analytical needs.

When analyzing short tandem repeats (STRs) utilizing the ABI
Prism 310 Genetic Analyzer, Genotyper® software is commonly used to
assist in allele calls following an electrophoretic run. The macros that
are provided along with the software, normally Kazam and Kazam 20%,
can aid in this process. During this presentation, some of the basics of
the macros supplied with Genotyper® will be explained for fundamental
understanding, then the presenter will delve into the details of making
alterations to the default macros in order to better serve the user based
on the stutter and -A values of each individual laboratory.

Three different types of macro modifications will be discussed.
The first will be a simple modification to change the value of a global
filter (e.g., changing the Kazam 20% to a 4% filter level). The second
modification to be discussed will “Focus” the basic Kazam macro so that
only targeted areas (where stutter and -A would be present) will be fil-
tered. This allows for specific peak height or peak area values to be used
in filtering the stutter and -A without fear of filtering true off-ladder
alleles. The final modification will combine both a low level global
filter to aid in the removal of baseline noise, and will make use of the
“Focus” principals to target the areas being filtered based on stutter and
-A values.

DNA Analysis, STRs, Genotyper
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BS5 Illinois State Police DNA Outsourcing

Project: On the Hit Parade!

Jennifer E. Reynolds, PhD*, Orchid Cellmark, 20271 Goldenrod Lane,
Germantown, MD; and Barbara E. Llewellyn, MS*, lllinois State Police,
Forensic Science Command, 1941 West Roosevelt Road, Chicago, IL

Participants will learn about the successes and lessons learned from
a DNA outsourcing contract between a state forensic laboratory system
and a private DNA testing laboratory that began in November of 2000.
Discussion of the nature of cases sent, types of samples sent, management
and organization of the contract, interpretation methodology, and hit rates
will be presented. The implications of batched contract work on court and
discovery requests will also be presented. Both authors will jointly make
this presentation.

This presentation will review some of the experiences and data
arising from a DNA outsourcing project undertaken by the Illinois State
Police (ISP), under contract with Orchid Cellmark Germantown, formerly
Cellmark Diagnostics, to perform DNA testing on forensic casework. The
ultimate goal of this ongoing outsourcing project is to reduce the backlog
of cases at ISP while enabling the rapid upload of high-quality profiles into
the national, state and local CODIS™! databases. This project is currently
entering its third year of operation and to date has yielded over 180
CODIS hits.

In its first year alone, this outsourcing project involved the testing of
approximately 2,000 pieces of evidence and corresponding victim stan-
dards from forensic no-suspect cases. One third of the samples came to
Cellmark as previously extracted DNA samples. An additional ~700
suspect standards (unrelated to the above cases) were also tested in the
course of this first year. The second year involved the testing of approxi-
mately 1,700 forensic cases, including over 1,570 semen and 570 non-
semen stains. Over 150 of these cases had suspects and, if a match were
observed, required the inclusion of a statistical analysis in the written
report. It is anticipated that similar numbers and distributions of cases will
be tested in the next two years of this outsourcing contract.

Many different kinds of samples have been tested including semen
stains, vaginal and rectal swabs, items of clothing, swabs taken from bur-
glaries, and hair samples. The decision-making process, management,
organization, and prioritization of how to outsource these various types of
samples and cases will be discussed. Information on the amount of work
needed to prepare the samples for outsourcing (i.e., presumptive screening
requirements, packaging and shipping), as well as complications of evi-
dence-return will be presented. From the contract laboratory perspective,
details on processing modes for larger-scale forensic work will be
described including a discussion on some methods of batching, use of a
laboratory tracking system (LIMS), and interpretation and reporting
methodologies.

Both suspect and no-suspect cases have been tested in the course of
this contract. Appropriate profiles are marked for possible CODIS™!-
upload by the contract laboratory and sent via diskette to ISP. As a
measure of the success of this program, the percentage of samples marked
for CODIS™t-upload out of the total of those sent will be presented. For
no-suspect cases involving a sexual assault sample, a “deduced” profile
must often be determined from a mixture of sperm donor and victim. Two
types of deduced profiles are possible: 1) those that correspond to a clean
single-source male profile, and 2) those in which the victim alleles cannot
be entirely removed from the profile, thus yielding a degenerate profile.
Data will be provided on the percentage of samples yielding each of these
two types of deduced profiles. Likewise, information will be provided on
the number of hits obtained for the contract in total, per each type of
deduced profile and per category of case-to-case hits vs. case-to-offender
hits. Where possible, inter- and intra-state hits will be distinguished, as
well as multiple vs. single case hits. The process used by ISP to review
and upload the CODIS™! ready data from this outsourcing project will also
be outlined.

As this and other outsourcing projects grow over time, requests for
discovery and court testimony will become increasingly more common.
In fact, this trend has already been noted at Cellmark for discovery
requests. Although there have been few court requests to date, these are
anticipated to increase within the next year or so. As larger-scale pro-
cessing procedures typically involve sample batching and a team approach
to testing, the implications of court and discovery on both the state and
contract laboratory will be briefly discussed in this presentation.

Undoubtedly, the value of producing high-quality casework CODIS
data in a rapid and efficient manner is enormous. Diligent teamwork and
open communication between administrators, contract managers, analysts,
and technicians from all relevant parties are required to ensure the suc-
cessful execution of a forensic DNA outsourcing project. It is hoped that
the lessons learned by the parties involved in this particular project and
described in this presentation may be a useful source of information for
other such joint endeavors.

DNA Outsourcing, No-Suspect and Suspect Casework, CODIS™!

B56 Decision Branches for Testing of No

Suspect Casework
Lisa L. Grossweiler, MS*, Charlotte J. Word, PhD, and Lewis O.

Maddoz, PhD, Orchid Cellmark, 20271 Goldenrod Lane,
Germantown, MD

The attendee will gain an understanding of the many decisions that
are involved in processing samples in no-suspect cases, some of which
will also apply to routine casework. This information should assist crime
laboratories in addressing the alternative options available and the
decision processes involved in testing no-suspect cases in house or in
planning for outsourcing of testing as funding becomes available.

In the past few years, there has been increased emphasis in the U.S.
on testing samples from unsolved, “cold” or “no-suspect” cases. Funding
has recently become available from the federal, state, and local govern-
ments to support the testing in these cases. Once funding is available, lab-
oratories have many decisions to make regarding which cases to test and
how to prioritize the testing, how the samples from the cases will be
selected, screened, and processed, and how the data will be reviewed and
entered into databases at the local, state and/or federal level (e.g.,
CODIS™, NDIS).

At each step in the testing process, there are decisions that must be
made which affect the next step of the testing for that case, as well as the
overall goals and successful outcome of the entire project. Over the years,
Orchid Cellmark has been contracted to provide testing services in suspect
and no-suspect casework for many jurisdictions. Because of these many
relationships with varied testing strategies and requirements, Orchid
Cellmark has gained extensive experience in different strategies used in
organizing and performing the testing processes. As a result, Orchid’s lab-
oratory is familiar with the various decision branches that arise prior to,
during, and after testing of casework samples. This presentation will focus
on many of these decision branches a laboratory may want to consider.
The merits of various testing strategies and alternative solutions will be
presented. These decisions are applicable to crime laboratories which plan
to do all testing in house as well as crime laboratories planning to contract
out all or portions of their casework.

Some of the areas that will be discussed are: goals of no-suspect
casework testing and the resulting selection of cases and samples for
testing; screening for stains and presumptive testing in house vs. out-
sourcing; number of samples per case to test; strategies when samples
need to be consumed; strategies when little or no DNA is recovered from
a sample; what information could be returned at the end of testing,
including reports and report wording, profile printouts and/or electronic
files on compact diskettes, tables of results with or without deduced pro-
files for CODIS™! and/or complete case files.

DNA Testing, No-Suspect Casework, CODISmt
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BS7 A DNA-Led Identification Program

for the Former Yugoslavia

Edwin Huffine, MS*, John D. Crews, MS, Jon Davoren, MS, Daniel
Vanek, PhD, and Rijad Konjhodzic, BS, International Commission on
Missing Persons, Alipasina 45a, Sarajevo, Bosnia-Herzegovina

The development, implementation, and results of a high throughput
DNA testing system designed to aid in the identification of thousands of
skeletal remains and the understanding that has been gained by the oper-
ation of such a system will be detailed.

The International Commission on Missing Persons (ICMP) was
created at the G-7 conference in Lyon, France, in 1996 with the mission
of aiding in the identification of the missing from the former Yugoslavia.
During the conflicts in the former Yugoslavia from 1991-1999, several
hundreds of thousands of people were killed, and it is estimated that up
to 40,000 individuals remain unaccounted for from these conflicts. The
exhumation of bodies from the region continues and results in several
thousand bodies being recovered annually. Due to the number of losses
and the conditions of the recovered mortal remains, the use of ‘classic’
forensic identification techniques, i.e., those not utilizing DNA testing,
frequently fail to establish the identity of mortal remains. By the end of
spring of 2002, it was estimated that over 7,000 sets of human remains
had been recovered but could not be identified without DNA testing.
Further complicating the identification efforts are numerous secondary
graves sites that contain severely commingled remains. As battle lines
shifted during the conflicts, primary mass graves were often exhumed
and the human remains transported farther behind the front lines. This
exhumation process frequently resulted in bodies becoming fragmented
and subsequent reburials often mixed bodies from various individuals
together. Furthermore, multiple primary mass graves were often com-
bined into one secondary mass grave. In the Podrinje region, which con-
tains Srebrenica, many of the dead were never buried and were left
exposed on the surface, resulting in many cases of scattered surface
remains.

In order to help address the identification process of these most
challenging of cases, the ICMP has developed a state-of-art DNA testing
system within the former Yugoslavia. This system consists of four DNA
laboratories located in Sarajevo, Tuzla, Banja Luka, and Belgrade with
each having its own unique function as follows:

1. Sarajevo — Processes 45 bone samples a day, in duplicate, and has
between a 90% - 95% success rate in obtaining STR profiles from
bone samples.

2. Tuzla — Obtains STR profiles from an average of 352 blood
samples per day.

3. Banja Luka — Responsible for the testing of presumptive cases as
well as challenging cases, i.e., those that have been exposed to fire
or other extreme assault. In addition, Banja Luka is ICMP’s
primary DNA research facility focused in improving DNA
identification techniques.

4. Belgrade — Primarily focused on Y-chromosome and mitochondrial
testing.

These four DNA laboratories must work together as a system in
order to bring answers to the families of the missing. All data obtained
from these four DNA laboratories is submitted to the central computer
system in Tuzla, Bosnia, and Herzegovina. In addition, the ICMP has
great support and cooperation from the DNA laboratories located in
Croatia.

There are eight blood collection centers and a comprehensive, cen-
tralized computer system in which all data relating to the missing is
stored. All blood and bone samples collected in Bosnia and Herzegovina
as well as the Federal Republic of Yugoslavia, including Kosovo, are
submitted to ICMP’s central Identification Coordination Center (ICC)
located in Tuzla. All samples are bar coded at the ICC and then dis-
tributed throughout the ICMP DNA laboratory system according to the

type of DNA testing required. All DNA data obtained at any of these
DNA laboratories is submitted to the ICC, where it is entered into the
central DNA matching program. Once a DNA report has been gen-
erated, it is given to the pathologist in charge of the case, who is usually
the person who submitted the bone sample. It is the legal responsibility
of this pathologist to contact the family and officially close the case.

By the end of spring 2002, this system was generating between
200-300 DNA matching reports per month. Once a DNA match report
has been returned to the pathologist, he/she will review antemortem
records, articles of clothing and personal effects, and the body to ensure
consistency between these ‘classic’ forms of evidence and the alleged
identity of the individual as developed by DNA testing. The magnitude
and success of this DNA testing system has altered the role of DNA
testing in the former Yugoslavia where DNA testing is now frequently
used to produce the initial lead with other identification methods
assuming the confirmation role. As a result, names are being returned to
thousands of missing.

Human Identification, ICMP, DNA

B58 Verification of GeneMapper™ ID

Software for STR Analysis

Craig S. Leibelt, MS* Cherisse E. Boland, BS, Candia L. Brown, BS,
Tony L. Hatch, BS, Yasser Daoudi, BS, Yuandan Lou, PhD, and
Rhonda K. Roby, MPH, Applied Biosystems, 850 Lincoln Centre Drive,
Foster City, CA

The goals of this research project are to present an integrated
fragment analysis software application for STR analysis and to describe
the verification performed and results obtained.

ABI PrisM® GeneMapper™ [D software (Applied Biosystems,
Foster City, CA) provides automated genotyping for linkage analysis,
SNP validation, population genetics and other DNA fragment analysis
applications. GeneMapper™ [D software was specifically designed to
be a complete solution for forensic laboratories performing STR analysis
using ABI PrRISM® genetic analysis instruments and AmpF/STR® PCR
Amplification kits. Currently, many forensic laboratories are using
GeneScan® and Genotyper® software to perform analysis and geno-
typing of STR profiles. GeneScan® software analyzes the raw data col-
lected from the ABI PRISM® instrument platforms and automatically
identifies peaks, quantitates signal intensity, and sizes each DNA
fragment. After the data analysis step with GeneScan® software, sample
files are imported into Genotyper® software. Genotyper® software is
then used for the automated genotyping of alleles when used with spe-
cific Genotyper® software template files designed for use with the
AmpF/STR® kits. GeneMapper™ [D software integrates the major
functions of GeneScan® and Genotyper® software within one appli-
cation and provides additional capabilities to aid the user.

GeneMapper™ [D software provides a graphical user interface
which combines a sizing view with a genotyping view to allow for
analysis and editing of alleles within the same window. The user
interface also provides for the ability to observe samples on a per marker
basis or on a whole sample basis. All views pertinent to forensic
analysis are supported with GeneMapper™ ID software, including the
ability to view raw data and analyzed data with colors displayed inde-
pendently or overlapped. High throughput analysis is addressed with the
incorporation of process component-based quality values (PQV), which
monitor major components of the size- and allele-calling process. The
quality values are reported by GeneMapper™ [D software as an aid to
flag criteria related to sample preparation, PCR, separation, detection
and analysis on a per marker basis. These quality values are represented
as symbols to reflect “pass,” “check,” or “low quality” and are weighted
by the user.
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The PQV criteria related to genotypes are Boolean in that the
sample either passes or fails a specific criterion. These criteria include:
allele number error for markers containing more alleles than specified in
the analysis method; out of bin alleles; peak height ratios, low peak
height, and spectral pull-up levels below that specified by the user; broad
peaks when the width of the called alleles’ peak is wider than a specified
value; offscale; control concordance when the designated control
sample’s genotype does not exactly match the definition; and, overlap
for peaks positioned within the overlapping size range of two markers.

GeneMapper™ [D software includes three peak detector algo-
rithms allowing different levels of user control over data analysis. This
includes the “classic” mode which generates the same results as those
generated from GeneScan® software version 3.1.2 designed for the
Macintosh® operating system. This algorithm aids in the adoption of
GeneMapper™ D software for laboratories currently using GeneScan®
software developed for use with the Macintosh® OS wishing to maintain
current interpretation guidelines while upgrading to an improved
software application. The “advanced” mode provides the user with the
same analysis parameters available in GeneScan® software version
3.7.1 designed for use with the Windows NT® operating system
including several improvements made to the algorithm. An additional
“basic” mode allows for analysis using limited parameters consisting of
a user defined minimum peak height threshold. Additional features new
to the software include CODIS export functionality, automated sample
concordance checking and search capability within the GeneMapper™
ID software database.

An extensive study to verify genotype concordance and the overall
robustness of the features within GeneMapper™ /D software was per-
formed. Here, six (6) AmpF/STR® PCR Amplification kits including
Profiler Plus™, Profiler Plus™ /D, COfiler®, SGM Plus®, Identifile®,
and SEfiler™ kits were used to amplify a set of forensic type samples.
The samples were then run on four instrument platforms including the
ABI PrisM® 377 DNA Sequencer (for use with both Macintosh® OS
and Windows NT® OS), 310 Genetic Analyzer (for use with both
Macintosh® OS and Windows NT® OS), and 3100 Genetic Analyzer.
This paper will present the results of this study as well as illustrate the
features present in GeneMapper™ [D software.

ABI PRISM and its Design, AmpF/STR, Applied Biosystems,
COfiler, GeneScan, Genotyper, Identifiler, and SGM Plus are registered
trademarks of Applera Corporation or its subsidiaries in the U.S. and
certain other countries. AB (Design), Applera, GeneMapper, Profiler
Plus, and SEfiler are trademarks of Applera corporation or its
subsidiaries in the U.S. and certain other countries. Mac and Macintosh
are registered trademarks of Apple Computer, Inc. Windows NT is a
registered trademark of the Microsoft Corporation. All other trademarks
are the sole property of their respective owners.

GeneMapper™ ID Software, Automated Genotyping,
AmpF/STR® PCR Amplification Kits

B59 Forensic STR Analysis of Bone Samples:
Improvements in Extraction and
Amplification With a Focus on High

Throughput

Jon Davoren, MS* Daniel Vanek, PhD, John D. Crews, MS, Edwin F.
Huffine, MS, and Rijad Konjhodzic, BS, International Commission of
Missing Persons, Alipasina 45a, Sarajevo, Bosnia-Herzegovina

Attendees will be given an overview of the setup and optimization
of the International Commission on Missing Persons’ (ICMP) high
throughput bone typing lab including development of a DNA extraction
technique and selection of a STR typing kit.

Armed conflicts in the former Yugoslavia during the 1990s led to
hundreds of thousands of deaths with up to 40,000 persons still missing.
Most of these missing persons can only be identified through forensic
DNA testing for a number of reasons, including: the time lapse since
people died, the lack of dental or medical records, unreliable connec-
tions between personal effects and the recovered bodies, and
commingled remains. To meet the challenge of DNA testing a large
number of bone samples, the ICMP has developed a high throughput
DNA testing system capable of obtaining STR profiles from up to a
thousand bone samples per month.

Producing STR profiles from 8-11 year old bone samples is often
challenging because the samples contain only low levels of DNA, the
DNA present is frequently degraded, samples usually contain substances
that are inhibitory to PCR reactions, and bacterial contamination may
create complications. One of the limiting steps in the identification of
individuals following mass fatalities is the ability to isolate a sufficient
amount of quality DNA from bone samples. The most commonly used
technique for isolation of DNA from bone samples involves organic
extraction procedures. This method for isolation of DNA from 8-11
year bone samples was attempted. However, subsequent STR typing
was only possible in approximately 30%-50% of the cases. While
analysis of the DNA extracts obtained via organic extraction indicated
DNA was successfully isolated in the majority of these cases, the
frequent failure of subsequent STR testing was suggestive of
amplification obstacles, such as the presence of inhibitory compounds.

In an effort to increase the success rate of bone samples undergoing
STR analysis, a silica based extraction method has been developed.
Using approximately 5-6 grams of a bone sample in this modified
extraction method has produced a 90%-95% success rate with

Promega’s PowerPlex®16 STR. An even higher success rate of approx-
imately 99% has been realized when this procedure is used to extract
teeth. The silica-based method is faster, cheaper, safer, and easier than
organic based extraction methods. Furthermore the silica based
extraction method appears to be much better at removing the inhibitory
compounds from bone and teeth samples.

Incorporation of the silica-based DNA extraction procedure has led
to the development of a high throughput DNA testing system for skeletal
remains. The ICMP’s DNA laboratory in Sarajevo, Bosnia and
Herzegovina currently tests 45 bone samples, in duplicate, per day. The
high success rate of obtaining STR DNA profiles from bone samples has
resulted in a significant increase in the rate of the identification of the
missing in the former Yugoslavia with between 200-300 individuals
currently being identified on a monthly basis.

STR, Silica, DNA

B60 NIST Mixed Stain Study #3:
Does DNA Concentration

Measurement Accuracy Matter?

Margaret C. Kline, MS¥*, Janette W. Redman, BS, David L. Duewer, PhD,
and John M. Butler, PhD, National Institute of Standards and Technology,
100 Bureau Drive, Gaithersburg, MD

The goal of this research project is to present to the forensic
community findings from the NIST Mixed Stain Study #3 linking DNA
concentrations ([DNA]) measurement accuracy to among-sample STR
multiplex analytical signal variability.

Short-tandem repeat (STR) multiplex assays are now the dominant
forensic DNA human identification technology. While multi-step and

* Presenting Author
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chemically complex, current commercial STR multiplex assays provide
results that are robust to typical among-laboratory differences in sample
preparation, polymerase chain reaction (PCR) equipment and protocols,
and separation and visualization systems. The National Institute of
Standards and Technology (NIST) has coordinated a series of interlabo-
ratory examinations of multiplexed STR systems. In addition to docu-
menting the evolution of STR assays within the forensic community,
these studies search for latent analytical difficulties by challenging ana-
lysts and assay systems with designedly difficult samples, presented in
atypical contexts, and described with minimal instructions. No problem
intrinsic to properly performed STR multiplex analyses has been
encountered. In the 1999 Mixed Stain Study #2 (MSS2) [J Forensic Sci
2001;46(5):1199-1210], linkages between certain STR measurement
anomalies and inaccurate DNA quantitation were observed. The 2001
Mixed Stain Study #3 (MSS3) was designed to further explore the per-
formance of high-plexity STR systems and to resolve the DNA quanti-
tation issues raised in the earlier interlaboratory challenges.

Participation in MSS3 was open to all human identity laboratories
utilizing multiplex STR systems of five or more loci. Seventy-four
institutions returned partial or complete results for the study.

Samples consisted of one control (labeled “R”) and six study
samples (labeled “S” to “X”). Control R was a single-source material, S
to W were two-source materials, and X was a three-source material.
With the exception of samples T and V, no source was used in the prepa-
ration of more than one material. Samples T and V were prepared from
the same two sources to have identical total DNA concentrations, but
with reciprocal 5:1 and 1:5 female:male source composition ratios. The
MSS3 consisted of two major activities: (1) quantifying the DNA (as
ng/[1L) in the control and study samples and (2) analyzing all of the
samples using one or more STR multiplex. From the first activity, par-
ticipants were asked to report the [DNA] in each sample and to specify
the quantification protocol used. From the second, participants were
asked to report the volume of each sample used in each PCR amplifi-
cation, to report the type and intensity of all observed alleles in each
sample, and to assign where possible alleles to major and minor con-
tributor sources. Participants were requested to analyze the control
sample as the first and last sample in every set of analyses performed and
to report the intensity of all alleles observed in each analysis.
Participants were also requested to provide hardcopy of all gel image or
electropherogram results. No sample handling, analysis, data analysis,
nor result reporting procedures or formats were specified. All results
were required to be submitted to NIST no later than 10-Oct-2001.

The consensus medians of the [DNA] agree very well with the
design values. The among-participant variability in measuring [DNA]
can be estimated from the average interquartile range of the individual
distributions. This robust estimate of the among-participant [DNA]
standard deviation, expressed as a multiplicative factor, is 1.6x. Since
the similarly defined estimate of among-participant [DNA] variation in
MSS2 was 1.8x, the [DNA] measurement comparability among the
forensic community appears to have improved from 1999 to 2001.

The average signal per ng DNA amplified by one participant is not
predictive of the signal observed by other participants. However, the
average signal per ng DNA amplified of one sample does predict the
signals for the other samples analyzed within a laboratory. The absolute
efficiencies of the over-all STR multiplex measurement process
(including the amplification, injection, separation, and detection sub-
processes) are fairly variable among participants, even when the
processes are nominally identical. However, the relative efficiency of
each participant’s measurement process is quite stable, at least over the
days-to-months required by the MSS3 study.

Interlaboratory Study, Measurement Accuracy, STR Multiplex

B61 Optimization of Alternative

Mini-Primers for the Amplification
of Ancient Mitochondrial DNA

Scott C. Schroeder, BS*, Timothy P. McMahon, PhD, James A.
Thomas, PhD, Brion C. Smith, DDS, and Suzanne M. Barritt, MS,
Armed Forces DNA Identification Laboratory, Armed Forces Institute
of Pathology, Rockville, MD

The goal of this presentation is to identify alternative mini-primers
for use in amplification of ancient skeletal remains that may have
primer-binding site issues due to polymorphism contained within the
primer binding site.

An accepted strategy within the forensic community for the identi-
fication of ancient skeletal remains is the isolation and sequencing of
mitochondrial DNA (mtDNA) hypervariable regions one and two (HV1
and HV2). The high copy number of mtDNA genomes contained within
the cytoplasm allows for identification of individuals where little to no
nuclear DNA would be isolated. This strategy allows the mtDNA
section of the Armed Forces DNA Identification Laboratory to accom-
plish its primary mission to aid Central Identification Laboratory,
Hawaii, in the identification of human skeletal remains recovered from
World War 11, the Korean War, and the Vietnam Conflict. Currently
HV1 (nt15989-16410) and HV2 (nt15-389) regions are amplified with
one of four primers sets (PS1-PS4); or for highly degraded or inhibited
case samples one of eight more sensitive mini-primer sets (MPS 1A —
MPS 4B) are used (Gabriel et al., 2001). In experiments described
below, increased knowledge of mutational hotspot locations within the
mtDNA control region is utilized to identify and optimize alternative
mini-primers for the amplification and sequencing of mtDNA HV1&2
regions where these hotspots fall within the primer binding sites.

Initially, primer R16237 (MPS1B) was investigated which has
mutational hotspots in its binding-site at nt16223 and 16224. In an
attempt to detect these polymorphisms, the use of a previously validated
PS 1 primer R16251 was used to amplify and sequence. Experiments
were carried out using known DNA (200pg/10ul) and several reported
case and research extracts that have known nt16223 and 16224 poly-
morphisms. Amplification and sequencing assays demonstrated that
R16251 had equivalent sensitivity to R16237 at 100, 10, and 1 pg of
template DNA and that both R16237 and R16251 gave the correct
sequence for their respective amplicons. Thus, either primer can be used
in amplification and sequencing, however, use of R16251 generates an
11 base-pair longer amplicon that allows conformation of the 16223 and
16224 polymorphisms as well as an overlap with other mini-primer sets.

The authors next examined why, on rare occasions and with certain
case extracts, R16322 (nt16303-16322) appears to flip in sequencing
reactions to give a forward sequence instead of a reverse sequence. It is
believed this flipping event may be a regional issue, not a template con-
centration issue since an amplification dilution assay of the positive
control DNA from 100pg to 1fg with R16322 (MPS2A nt16268 -16322)
failed to exhibit the same phenomenon. To address the regional issue,
the research department designed a new primer R16353 to be used as an
alternative primer for amplification when this phenomenon occurs.
Amplification and sequencing reactions comparing R16322 and R16353
showed that R16353 had the same sensitivity and generated the same
sequences as R16322, but with an additional 30 base pair read.

Finally, a commonly observed issue was addressed with MPS2B
(F16268/R16410) where, in addition to the expected amplicon product,
there is also a less prominent higher MW band that can lead to unusable
mixed sequencing results. An alternative forward primer [F16222
(nt16222-16239)] was developed and even though it has potential
binding-site issues at nt16223 and 16224, case extracts that did and did
not contain these polymorphisms showed a reduction in the amount of
double banding as well as reportable non-mixed sequencing results.
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Therefore, F16222 should be used as an alternative amplification primer
for MPS 2B when amplified case extracts demonstrate this higher MW
banding.

In addition to addressing mini-primer set amplification issues,
sequencing issues with MPS4B (F220/R377), where R377 gave
ambiguous base calls along with truncated sequencing reads were also
addressed. Previously reported case extracts were amplified with F220
and either R377 or R389 and, depending on the extract, results demon-
strated a 2-8-fold increase in product yield when amplified with R389 as
well as decreased ambiguous base calls and full length reads when
sequenced with R381 instead of R377.

The continued identification and optimization of alternative mini-
primers allows the primary mission of identifying human remains to be
more efficiently accomplished by increasing productivity and decreasing
the turn around time of case samples.

Alternative Mini-Primers, Polymorphism, Ancient DNA

B62 Canvassing the Y-Chromosome:

The Identification of Genetically
Diverse Y-STR Loci

Julie L. Maybruck, BA, BS* Department of Molecular Genetics, The
Ohio State University, 832 Biological Sciences Department of
Molecular Genetics, 484 West 12th Avenue, Columbus, OH; Roger
Kahn, PhD, Ohio Bureau of Criminal Identification and Investigation,
1560 State Route 56, Southwest/P.O. Box 365, London, OH; and
Paul A. Fuerst, PhD, Department of Evolution, Ecology and
Organismal Biology and Department of Molecular Genetics, 832
Biological Sciences, The Ohio State University, 484 West 12th Avenue,
Columbus, OH

The goals of this presentation are to present to the forensic
community the identification of new Y-chromosome short tandem repeat
(Y-STR) loci with forensic potential. These new loci are distributed over
the length of the Y-chromosome. Polymerase chain reaction (PCR)
amplification for these new loci occurs exclusively in male individuals
without the production of products from related loci elsewhere in the
genome. Multiple products can occur as a result of genetic duplication
events (on the Y-, X- or autosomal chromosomes) during human genome
evolution.

Additional Y-chromosome microsatellite loci may be needed for
forensic analysis because of the chromosomal distribution of currently
available loci and because of potential typing error caused by the
occurrence of duplicated genetic material in the human genome.

Men commit a substantial majority of violent crimes. Therefore,
Y-STR loci are valuable tools in forensic science. They are particularly
useful in the identification of the male contribution in mixed forensic
samples. This is due to the fact that the differential lysis step, in which
a limited and/or degraded male component has the potential to be lost, is
not necessary for Y-STR analysis. In multiple rape cases, Y-STR loci
would aid in the identification of the number of perpetrators. In addition
to the benefits associated with the analysis of violent crimes, Y-STRs can
aid in the identification of paternity, particularly for cases in which the
putative father is deceased, to identify patrilineage. They are also useful
for population studies. Paternal migration patterns can be analyzed, as
well as relationships within and between populations.

As of August 2002, a number of Y-chromosome STR loci have been
identified and examined in several populations. Most analyses were
performed using different combinations of the loci characterized by
Kayser et al., in 1997. The studies revealed a high number of unique
haplotypes. Over the last 3 years, several investigators have described
additional loci. A few of the loci identified in 1999 and 2000 were found
to be informative, particularly when combined with the most informative
of the original set of loci. More recently, two of the loci identified in

2002 were included in a 20-plex system with several loci from previous
studies.

There are potential problems with these loci, however. Though
several loci are informative, they are located mostly within 2 small
regions of the Y-chromosome. The Y-chromosome consists of ~59
million base pairs. The currently available loci make up less than 10%
of the chromosome. In addition, several of the existing loci are dupli-
cated on the X- and/or Y-chromosome. In fact, several homologous
regions exist between the X- and Y- chromosome, which may have the
potential to undergo recombination. Since the current Y-STRs are not
dispersed randomly across the Y-chromosome, if recombination is
occurring it will go undetected. The utilization of Y-STRs to identify
male individuals is a novel approach. However, the use of duplicated
loci in forensic cases is less than ideal, particularly during the identifi-
cation of the number of perpetrators in a multiple rape case.

A large portion of the Y-chromosome remains to be studied. More
than 17 million nucleotides of the Y-chromosome, which were annotated
and released in the public database, GenBank, have been screened.
Outside of the regions that contain the existing loci 465 were identified.
These new loci were evaluated by comparison against the draft version
of the entire Human Genome Sequence. Of 229 loci examined to date,
72% are duplicated elsewhere in the human genome, mostly on the
X- and/or Y-chromosome. Due to the fact that the present version of the
Human Genome Sequence is a draft version, the remaining 64 unique
tri- to hexanucleotide repeat loci were further analyzed in a racially
diverse population of males and females to ensure that amplification
occurs at only 1 locus and is limited to male individuals.

The loci were also examined in this sample population to assess
their forensic potential. The majority of the loci identified possess more
than one allele. As of August 2002, several loci which possess 9 alleles
in a small test population of ~30 male individuals have been identified.
Results will be discussed concerning the genetic diversity of the loci.
The most informative loci will be multiplexed and further examined in a
larger population of racially diverse male and female individuals.

Y-Chromosome, Y-STRs, Microsatellites

B63 Validation and Forensic Casework

Applications of the Y-STR Genotyping
Systems Y-PLEX™ 6 and Y-PLEX™ §

Sudhir K. Sinha, PhD*, Amrita Lal, MSFS, Chris Larson, BS, Alison
Fleming, BA, Huma Nasir, BS, Elaine Schneida, BS, and Jaiprakash
Shewale, PhD, ReliaGene Technologies, Inc., 5525 Mounes Street,
Suite 101, New Orleans, LA

The goals of this presentation are to present to the forensic com-
munity the utility of Y-STR analysis in forensic casework.

The analysis of Y-chromosome short tandem repeats (Y-STRs) is
very useful in resolving sexual assault cases. This is due to the ability to
type the male DNA specifically in a sample containing mixtures of male
and female DNA. The Y-STR user group has identified 8 loci namely
DYS393, DYS19, DYS390, DYS391, DYS3891, DYS389I1I, DYS392,
and DYS385 as minimal haplotype. Y-PLEX 6 and Y-PLEX "5
genotyping systems were used in the present study. These 2 amplifi-
cation systems together provide results for the minimal haplotype and 2
additional loci namely DYS438 and DYS439. DYS385 locus provides
results for two alleles which is a result of gene duplication and muta-
tions. Thus, Y-PLEX""6 and Y-PLEX""'5 provides results for 11 alleles.

The validation studies were performed according to the SWGDAM
guidelines and included the following experiments: annealing temper-
ature, primer ratio, primer concentration, salts, DNA polymerases,
dNTPs, thermal cyclers, denaturation time, annealing time, cycle
extension time, final extension time, PCR cycles, reaction volume,
female DNA, sensitivity, non-human studies, reproducibility, precision,
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additives, inter-laboratory studies, female-male mixtures, male-male
mixtures, stutter, DNase degradation, environmental insult, and non-pro-
bative casework. A database for 11 alleles is generated for Caucasian,
African American, and Hispanic population groups. The haplotype fre-
quency and genetic diversity using these 11 alleles will be presented.
The database with a haplotype frequency calculator is freely available
for use by forensic community.

The results for 6 forensic cases analyzed using the Y-PLEX"™ 6 kit
will be discussed. The first case was a criminal paternity case involving
a mother, alleged father, and product of conception. Studied was a
mixture of DNA in which the mother’s DNA was the major component
and the male fetus’ profile was dropping out using AmpFISTR® Profiler
Plus and AmpFISTR® COfiler systems. The Y-PLEX"™ 6 kit was used
to determine if the tested man could be the father of the product of con-
ception. The second case involved a victim who was found strangled to
death. The suspect, when arrested, had scratches on his face. Nuclear
STR results on the fingernail scrapings showed several alleles consistent
with suspect but many alleles were below 75 RFU, producing
inconclusive results. The fingernail scrapings were amplified using the
Y-PLEX"" 6 kit to obtain single male profile. The evidence in another
case was a semen stain found on a bathrobe. AmpFISTR® Profiler Plus
results were consistent with the female victim and there was no indi-
cation of a male. A Y-STR profile was obtained, even in the absence of
a'Y peak with AmpFISTR® Profiler Plus. Y-STR results were consistent
with the male suspect. In this case, the victim was beaten to death. The
suspect was the victim’s live-in boyfriend. AmpFISTR® Profiler Plus
resulted in an un-interpretable mixture. With Y-STR, the number of
male contributors was determined and the boyfriend excluded. The last
case that will be discussed was a non-suspect case. The AmpFISTR®
Profiler Plus results for a non-suspect case indicated a mixture of at least
3 people. Y-STR results showed 2 males, present in a 1:1 ratio, in the
sperm cell fraction.

Y-STR, SWGDAM Validation , Y-PLEX™ 6 and Y-PLEX™ 5

B64 Highly Discriminating Y-STR Multiplexes
Suitable for Forensic Use to Permit the

Determination of 42-Loci Male Haplotypes

Erin K. Hanson, BS*, Ashley Hall, MS, and John Ballantyne, MS, PhD,
Department of Chemistry, University of Central Florida,
PO. Box 162366, Orlando, FL

The goal of this presentation is to inform the forensic community
about novel Y-STR systems to dramatically increase the discriminating
potential of Y-STRs currently available to the forensic community.

Most of the Y-STR multiplex systems in current forensic use
incorporate the so-called European Y chromosome community’s
minimal haplotype loci together with a limited number of additional
markers. In an attempt to dramatically increase the discriminatory
potential of Y-STRs available to the forensic community, an additional 2
novel Y-STR systems have been developed. In order to develop Y chro-
mosome multiplex analytical systems specifically for use in the forensic
community, efforts were made to maximize the number of loci able to be
co-amplified within the systems (including the introduction of a 5-dye
system rather than the 4-dye system frequently used), to ensure
appropriate assay sensitivity (1-2ng of input genomic DNA), and to
minimize interference from female DNA.

Multiplex III (MP3) and Multiplex IV (MP4), have been developed
in addition to the previous 2 Y-STR systems in the laboratory (Multiplex
I and Multiplex II). Multiplex I and Multiplex II include DYS 19, DYS
385(a) and (b), DY'S 388, DYS 3891 and II, DYS 390, DYS 391, DYS
392, DYS 393, DYS 425, DYS 434, DYS 437, DYS 438, DYS 439,
Y-GATA-C4, Y-GATA-A7.1, and Y-GATA-H4. Multiplex III and
Multiplex IV contain an additional 23 loci to extend the 19 loci included

in Multiplex I and Multiplex II to allow the amplification of 42 total
Y-STRs. Multiplex III includes DYS 426, DYS 436, G09411 (DYS
462), DYS 441, YAP (Alu insertion), Y-GATA-A10, DYS 288, DYS
435, and DYS 442. Multiplex IV utilizes the new 5-dye capability of the
ABI 310 Genetic Analyzer (6-FAM, VIC, NED, PET, and LIZ) that
allowed for incorporation of 14 loci in a single multiplex system.
Multiplex IV incorporates DYS 443, DYS 444, DYS 445, DYS 447,
DYS 448, DYS 449, DYS 452, DYS 453, DYS 454, DYS 455, DYS
456, DYS 458, DYS 463, and DY 464.

The 2 multiplex systems provide consistent and robust amplifi-
cation over a broad range of primer, magnesium, and DNA polymerase
concentrations. Full male haplotypes can be obtained from picogram
amounts of input DNA, making these systems suitable for use in forensic
casework. The systems were designed to target only male DNA and to
avoid interference from large amounts of female DNA. As such, the
Y-STR systems may eliminate the need for differential extractions since
only male DNA is targeted and thus eliminate the possible loss of DNA
associated with the differential extraction. Also, since these systems
provide a male haplotype, the number of male donors within a given
sample is easier to discern.

Y-STR, Multiplex, Haplotype

B65 Robust STR Multiplexes for

Challenged Casework Samples

James W. Schumm, PhD*, and Elizabeth K. Douglas, BA, The Bode
Technology Group, 7364 Steel Mill Drive, Springfield, VA

The goals of this presentation are to teach superior methods to
produce STR profiles with challenged samples.

Many casework samples contain amplification inhibitors or
degraded DNA and sometimes both. This condition has been particu-
larly common with World Trade Center bone fragment samples that were
exposed to high levels of moisture and extreme heat for several weeks
prior to processing. Work with these samples motivated the authors to
create STR multiplexes displaying more robust results under these trying
casework conditions. The successful development and implementation
of these systems will be described.

Commercial providers of STR multiplex systems have been
motivated to develop systems that generate some alleles greater than 350
or even 400 bases. With the selection of 13 CODIS STR loci, the
numerous alleles of each locus, the attempt to include as many loci as
possible in each multiplex, and the limitation of the number of
instrument-compatible dyes allowing clean color separation, these large
amplification products are required.

Researchers observed that locus dropout occurs predominantly with
the larger amplicons whether the cause is degradation or inhibition. K.
Yoshida et al. (1997) and P. Wiegand et al. (2001) have described
improved monoplex STR amplification of degraded DNA using primers
that generate shorter amplicons. The multiplex design was built upon
the efforts of J. Butler et al. (personal communication) to generate
smaller amplification products for loci that were originally designed to
generate large amplicons.

Developed were 3 multiplexes. In general, they generate no STR
products greater than 210 bases long. The single exception is the FGA
locus. The largest alleles of FGA can be 206 bases long in the repeat
regions themselves. With additional size required for primer lengths and
for quality hybridization site selection, products at this locus can some-
times be larger than 210 bases.

Another goal of the multiplex design was to complement the larger
CODIS loci of all commonly employed commercial multiplexes. All the
large loci of Profiler Plus, COfiler, and Identifiler are contained in
BodePlex 1 and BodePlex 2. The combination of BodePlex 2 and
BodePlex 3 contain all the large CODIS loci of the PowerPlex 16 and
PowerPlex 16BIO multiplex.
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Primary developmental concern was multiplex performance under
extreme conditions. The systems were developed to generate approxi-
mately ten times the normal signal using 0.25 ng of human DNA template.
Great care was taken to adjust primer melting temperature, primer con-
centration, and primer sequence selection to provide robust amplification
while avoiding or limiting artifacts in the multiprimer environment.

The reasoned design and robust nature of the product transferred to
success with analysis of the World Trade Center samples. In an initial
attempt with these samples, 45% of previously poor quality profiles
were improved to the point that they could be accepted for use in the
identification project. Additional attributes of validation and implemen-
tation of these systems will be discussed.

STR, Small Amplicons, World Trade Center

B66 Development of A Male-Specific,
12-Locus Fluorescent Multiplex

Benjamin E. Krenke, MS*, Patricia M. Fulmer, PhD, Katharine
Driftmier Miller, BS, and Cynthia J. Sprecher, BS, Promega
Corporation, Madison, W1

The goal of this presentation is to present a new assay for analysis
of Y-STR markers to the DNA typing community.

Short Tandem Repeat (STR) analysis has become the leading
technology for genetic human identification. Frequently, autosomal
markers are used for forensic, paternity and anthropological studies.
However, some cases can benefit from the analysis of sex-specific
Y-STR markers. Y-STR markers consist of polymorphic regions found
on the non-recombining region of the Y chromosome. Amplification of
these haploid markers occurs only in males and alleles are inherited only
through the paternal line. These qualities simplify interpretation of
complex male/female mixtures and male kinship studies by removing
the female contribution.

Several web-based databases of observed Y-STR haplotypes have
been initiated (http://www.ystr.org/). These databases include the
so-called “Y-STR minimal haplotype,” which consists of nine loci:
DYS19, DYS385I/1I, DYS389I/II, DYS390, DYS391, DYS392,
DYS393. A commercially available, single-amplification assay for these
loci has yet to be offered. To this end, a fluorescent multiplex has been
developed to include the Y-STR minimal haplotype plus DYS437,
DYS438 and DYS439. This new PowerPlex® System uses four-color
chemistry allowing analysis on the ABI PRISM® 377 DNA Sequencer,
ABI PRISM® 310 Genetic Analyzer and ABI PRISM® 3100 Genetic
Analyzer. Amplified samples are labeled with fluorescein, 6-carboxy-
4’,5’-dichloro-2’,7’-dimethoxy-fluorescein (JOE) and carboxy-tetram-
ethylrhodamine (TMR). Fragment sizing is provided by an internal size
standard labeled with carboxy-X-rhodamine (CXR). Color deconvo-
lution can be performed with color matrix kits currently available from
Promega Corporation. Allelic ladders have been created, following
ISFG recommendations(!), to increase confidence in allele designation.
A PowerTyper™ macro, operating within the Genotyper® software, has
been designed to automatically label fragments from GeneScan® data
using the supplied allelic ladder and size standard. Primers have been
designed to yield amplification products that are less then 350 bp in
length. System sensitivity, specificity, robustness and concordance with
previously described primer sets will be discussed.

IGill, et al. DNA Commission of the International Society of
Forensic Genetics: recommendations on forensic analysis using
Y-chromosome STRs. Int J Legal Med (2001) 114:305-309.

PowerPlex is a registered trademark and PowerTyper is a trademark
of Promega Corporation.

ABI, ABI PRISM, GeneScan and Genotyper are registered trade-
marks of The Perkin-Elmer Corporation.

DNA Typing, Short Tandem Repeat (STR), Y Chromosome

B67 STR Profiles From Chemically

Processed Fingerprints

Nicole A. Gross, BA*, and Robert A. Bever, PhD, The Bode Technology
Group, 7364 Steel Mill Drive, Springfield, VA

The goal of this presentation is to present to the audience a method
for obtaining STR profiles from processed fingerprints that are
complete, partial, or smudged. Attendees will understand the use of
processed fingerprints for identification beyond standard fingerprint
analysis. STR profiles can be obtained from a processed fingerprint and
are useful for DNA typing and identification. Modified extraction,
amplification and analysis protocols used to obtain the STR profiles will
be presented.

Fingerprints are often used in the forensic community to associate
an individual with a crime scene. Fingerprints that are smudged or
contain partial fingerprint profiles that are non-interpretable cannot be
used for fingerprint analysis, however; DNA profiles can be analyzed
from these types of fingerprints and provide valuable information for
crime scene analysis or for investigative leads. Modified extraction,
amplification, and analysis protocols were used to obtain STR profiles
from processed fingerprints.

Using the Powerplex 16 STR typing kit, STR results have been
obtained from fingerprints. Fingerprints were collected from both
porous and nonporous substrates to include photocopy paper, polyeth-
ylene trash bags and polyvinyl chloride material. Fingerprints were
processed with a variety of chemicals including the following processes:
Ninhydrin, DFO plus Ninhydrin, Magnetic Powder, and Cyanoacrylate.
For collecting epithelial cells from the processed prints, 3 methods were
compared: dry swabbing, moist swabbing, or direct lysis. All 3
collection methods resulted in STR profiles. DNA from processed
fingerprints was purified using the Qiagen QIAamp DNA Mini Kit and
further concentrated with a Microcon 100 membrane. The amount of
DNA obtained from a processed fingerprint corresponds to approxi-
mately 0.25 nanograms of genomic DNA. Current quantification
methods for measuring DNA below 0.25 nanograms are inconsistent.
Additionally, using the whole volume of purified DNA from the
processed print is necessary to obtain maximum amplification yield.
Therefore, quantification was not performed prior to amplification.
Modified amplification protocols were used to amplify the Promega
Powerplex 16 loci. Amplified product was electrophoresed on the ABI
3100 and analyzed using ABI Genescan and Genotyper software.

Full 16 locus profiles were obtained from DNA purified from the
aforementioned fingerprint processes; however, some fingerprint
samples resulted in partial profiles. Inhibition studies with human and
non-human target DNA indicated the removal of potential PCR
inhibitors. Results also indicate that the partial profiles were due to the
variation in the number of cells associated with individual fingerprint
samples, not the presence of PCR inhibitors associated with chemical
processed fingerprints. Validation studies of STR methods using fresh
and aged prints (up to 2 years old) collected from various substrates were
performed. Fingerprints used in the validation studies were processed
with a variety of chemicals including the processes listed above.
Results from the validation study will be presented. Interpretation of
STR results regarding peak height ratios, peak height thresholds, and
mixture ratios will be also presented.

STRs, Processed Fingerprints, DNA Extraction
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B68 An Improved Process for Buccal
Cell Collection and Analysis

James W. Schumm, PhD*, John C. Fox, BS, and Jangbir
Sangha, BS, MA, The Bode Technology Group, Springfield, VA

The goal of this presentation is to expose the community to a
reliable efficient new option in sample collection for DNA analysis.

There is a vital need in DNA testing for a reliable, non-invasive,
and efficient method of DNA sample collection that feeds directly into
automated downstream processes. Currently blood collection and
deposition onto membranes provides a reliable collection method.
Generally, less than 10% of these samples processed for typing require
re-extraction and analysis. However, buccal cell collection methods
involving secondary transfer to membranes can increase re-run
requirements to 15% or even 30% of samples.

This shortcoming has been overcome by development of a device
specifically designed for direct collection of buccal samples for DNA
storage and analysis. All components of the device including a support,
handle, and a flat membrane are compatible with oral sample collection.
The materials are designed for self-collection under the supervision of
an observer. Thus, the procedure is compatible with collection of
convicted offender samples as well as samples collected at point of
arrest. Several swipes of the back-supported membrane against the
inside of the cheek allow collection of sufficient buccal cells for at least
20 DNA analyses. A cap with air holes is provided to protect the sample
during drying, transport, and storage.

Once received in the laboratory, the design facilitates simple
separation of the membrane and handle from the cap and the plastic
support. The membrane thickness was selected to allow insertion into
an automated membrane-punching device. A barcode placed on the
handle either at the time of collection or the time of manufacture is read
by the puncher. The instrument places punches into a well of a 96-well
tray and creates an electronic file of the location of the sample. (Note:
This step may be performed by hand if preferred.) The steps of DNA
extraction and preparation for PCR amplification are rapidly completed
with multi-channel pipettors. The puncher output file is used to populate
electronic and paper support materials for downstream analytical
processes.

Prototype devices were given to 56 individuals along with written
instructions.  Generally, no individualized or verbal training was
provided. In all cases, all 13 CODIS STR loci were obtained from
amplification with Profiler Plus and COfiler. Similar results were
achieved with the PowerPlex 16 multiplex and aspects of validation will
be discussed.

In summary, this DNA collection device is a new effective tool to
improve reliability of DNA sample collection and typing, facilitate
automated rapid sample processing, and integrate with electronic data
management.

Buccal, DNA, Device

B69 Validation of the Qiagen Bio
Robot™ 604 for the Extraction
of DNA From Buccal Swabs

James M. DiFrancesco, MFS*, Jennifer Banaag, MF'S, Demris

Lee, MSFS, Theodore Anderson, MFS, and Brion C. Smith, DDS,
Armed Forces DNA Identification Laboratory, Department of Defense
DNA Registry, Office of the Armed Forces Medical Examiner, Armed
Forces Institute of Pathology, 1413 Research Boulevard, Rockville, MD

The goals of this presentation are to compare the Qiagen
BioRobot™ 9604 extraction method with Chelex and Organic extraction

methods on buccal swabs and to present this data to the forensic
community.

The opinions and assertions expressed herein are solely those of the
authors and should not be construed as official or as the views of the
U.S. Department of Defense or the U.S. Department of the Army.

The objective was to validate the Qiagen BioRobot™ 9604 for use
with Puritan cotton tip and Gibco BRL C.E.P. buccal swabs. The Qiagen
BioRobot™ 9604 is designed to automate routine extraction of DNA
from buccal swabs. The validation involved the comparison of DNA
extracts obtained from the Qiagen BioRobot™ 9604 with DNA extracts
obtained using a standard swab Chelex extraction method and a swab
organic extraction method. Comparisons were based on quantitation
results using the QuantiBlot™ Human DNA Quantitation Kit and on
STR analysis of PCR products using the AmpFISTR Cofiler™ and the
AmpFISTR Profiler Plus PCR Amplification Kits. Experiments were
performed according to the Qiagen BioRobot™ 9604 user’s manual.

Swabs, 4 cotton type and 4 C.E.P. type, were collected from 10
individuals. The swabs were gently rubbed against the inside of the
volunteer’s cheek and gum line for approximately 30 seconds. For one
individual an additional C.E.P. swab was collected without extensively
rubbing it along the cheek and gum line. This was done to test the
sensitivity of the Qiagen on a poorly collected sample. A C.E.P. and a
cotton type swab was extracted for each individual for each method of
extraction that was tested for a total of 60 swabs. An extra C.E.P. type
swab was also extracted to test sensititvity as stated above.

The 21 swabs that were extracted using the Chelex method gave
visual results on the QuantiBlot™ film upon quantitation. The samples
contained approximately .0625- .Sng/ul of DNA. The 21 swabs that
were extracted using the organic method also gave visual results on the
QuantiBlo™ film upon quantitation. The samples all contained greater
than 2ng/ul of DNA. The 21 swabs that were extracted using the Qiagen
BioRobot™ 9604 contained .5-2ng/ul of DNA. The sample that was
used to represent a poorly collected sample had less DNA (.06125ng/ul)
than the swab collected the proper way (.25ng/ul).

Full profiles from the Chelex extracts were generated for 13 of the
samples using Profiler Plus and 15 of the samples using Cofiler. All of
the organic extracts gave full profiles for both kits. Full profiles were
generated for both Profiler Plus and Cofiler for 17 of the swabs that were
extracted using the Qiagen BioRobot. The 4 C.E.P. type samples
extracted on the Qiagen BioRobot gave no profile with both Profiler Plus
and Cofiler. All 4 were amplified with 10 ul of DNA and contained less
than .03125ng of template DNA. The sample that was taken to represent
a poorly collected specimen gave a full profile for all extractions. All of
the samples gave a DNA profile that was consistent with the ones that
were on file for the volunteer. No contamination was observed. The 4
samples that did not generate a profile using Qiagen gave full profiles
when extracted using the Chelex and Organic methods. It was observed
that the C.E.P. swabs were not completely covered by the tissue lysis
buffer and pro K. This is believed to be the reason that the four C.E.P.
type swabs did not yield DNA.

As a follow up to this study, it was found that sample initially
extracted using the Qiagen BioRobot could be reextracted using the
organic method. There was between 1 ng/ul and >2 ng/ul of DNA in the
reextracted samples when quantitated with QuantiBlot™. The second
extraction yielded enough DNA to get a full profile from the swabs.

The Qiagen BioRobot™ 9604 has proven to be acceptable for use
with both comb and cotton type Buccal Swabs. The in-house validation
experiment shows that the concentrations of DNA obtained from the
Qiagen extraction are better than those obtained from the standard
Chelex. The Qiagen extraction did not give a DNA yield that was better
than the Organic extraction method.

Buccal Swabs, Qiagen BioRobot, STR
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B70 The Application of Reduced Size
STR Amplicons in the Analysis of

Degraded DNA

Kerry L. Opel, MA*, Denise T. Chung, BS*, Bruce R. McCord, PhD,
Department of Chemistry and Biochemistry, Ohio University,
Clippinger Laboratories, Athens, OH

The objective of this presentation is to develop STR markers with
re-designed primer sequences to produce smaller amplicons. These new
markers can be utilized in the analysis of degraded DNA and provide a
useful alternative to mtDNA sequencing with the added benefit of
complete compatibility with the CODIS STR set. These markers have
been combined to produce subsets of 3 to 6 loci and are entitled
“Miniplexes.” The effectiveness of these miniplex sets was tested on
enzymatically degraded DNA and DNA extracted from human skeletal
remains from which previous attempts using standards primers had not
yielded usable results.

In heavily degraded DNA, poor amplification of the larger sized
amplicons in standard multiplex typing kits (300-500 base pairs) is
common. This is because as the sample decomposes, the DNA template
can become highly fragmented, and the yield of template fragments
having a complete target sequence is greatly reduced. Thus in multiplex
kits with a wide range of amplicon sizes, a “decay curve” is seen, in
which the larger loci have much lower intensity, and often drop out or
fall below the detection threshold. The new “Miniplex Primers” have
been re-designed so that the target sequence is much closer to the repeat
region and will therefore produce smaller amplicons.

The re-designed primers were developed through a collaborative
arrangement between Dr. John Butler at the National Institute of
Standards and Technology and the McCord research group at Ohio
University. The primers include the majority of the 13 CODIS STR loci
(THO1, CSF1PO, TPOX, D5S818, D8S1179, D16S539, FGA, D21S11,
D7S820, vWA, D18S51, D13S317), as well as 3 non-CODIS loci (Penta
D, Penta E, D2S1338). Five sets of loci were designated as miniplexes.
To avoid overlap, the markers were amplified with one locus in each dye
lane and typically contain only 3 STRs per set. The primers were labeled
with 6-FAM (blue), VIC (green) and NED (yellow). Miniplex 1 and
Miniplex 3 differed in the size ranges and can be multiplexed together to
create a six-loci set entitled “Big Mini.” These miniplex sets allow for
a reduction in product size up to 299 base pairs, with most amplicons
ranging in size from 60-200 base pairs. The allele designation and
profile remains unaltered. Because these primers produce small
amplicons, they allow for a more complete profile from degraded DNA.
Degraded DNA was amplified using these primers and compared to the
larger primers from commercial Kkits.

To determine the effectiveness of the miniplex kits in the analysis
of degraded DNA, genomic DNA was enzymatically digested using
DNase I. The DNA was incubated with DNase I for a range of time
periods: 2, 5, 10, 15, 20, and 30 minutes. The degraded DNA was
separated by gel electrophoresis using 2% agarose and stained with
ethidium bromide for detection. Different regions of the gel
corresponding to different fragment sizes were excised from the gel and
purified using the QIAquick Gel Extraction Kit. The different fragment
sizes were then amplified by PCR using the “Big Mini” primer set and a
commercial primer set. The amplified DNA was analyzed using an ABI
Prism 310 capillary electrophoresis with four-channel fluorescence
detection and the GS 500 ROX size standard. The Big Mini primer set
was capable of producing more complete profiles from the smaller
fragment samples.

Bone samples were prepared by extracting DNA from femur
sections that had been cleaned with ethanol and distilled water, cut with
a rotary tool, cleaned again, and pulverized under liquid nitrogen to
produce a powder. The powder (0.1g) was decalcified in EDTA,
digested using a stain extraction buffer and proteinase K, and purified

and concentrated using the QIAgen MiniAmp Blood Kit. The DNA was
amplified by PCR using the miniplex kits and a commercial kit. The
amplified DNA was analyzed using an ABI Prism 310 Capillary elec-
trophoresis with four-channel fluorescence detection and the GS 500
ROX size standard. The miniplex primer sets were capable of producing
more complete profiles from the DNA extracted from bone samples.

In both types of degraded DNA, the miniplex primer sets were
capable of producing more complete profiles. These re-designed primers
can provide a new tool for the analysis of degraded DNA and increase
the probability of obtaining a usable profile from degraded DNA.

Degraded DNA, STR, Miniplex

B71 Mass Disaster Remains Sample Tracking

(World Trade Center and American
Airlines Flight 587)

Lydia M. de Castro, BS*, Juliette Smith, Michelle Martinez, BS, Cindy
Rodriguez, Laura Mavaro, BS, Bianca L. Nazzaruolo, MA, Sheila M.
Estacio, MS, Mechthild Prinz, PhD, and Robert C. Shaler, PhD, New
York City, Office of the Chief Medical Examiner, 520 First Avenue,
New York, NY

This presentation will describe how postmortem samples were
collected, accessioned, processed, prepared, and packaged for DNA
testing. A specific challenge arose through the use of several contract
laboratories. This presentation will also describe the staffing needs
related to the above.

When the World Trade Center collapsed, 2,823 individuals disap-
peared and were reported missing. In order to provide closure to their
families, all human remains recovered from the site were genetically
tested and compared to reference samples. Due to the extreme heat and
friction it could not be expected to recover human remains for all victims
and most samples were of very poor quality, therefore a decision was
made to test even small samples without prior selection.

Sample collection started on the evening of 9/11 and continued in
day, night, and weekend shifts. The Forensic Biology Department staff
was required to aid in the sample collection in the morgue at all times.
In the beginning samples sent to the lab, although barcoded at autopsy,
had to be logged into the laboratory by hand. The New York State Police
shared their LIMS system (“BEAST” by Porter Lee Company) and
provided support by sending State Troopers and Laboratory Personnel
already familiar with the system, along with a staff member from Porter
Lee to train Forensic Biology personnel in the use of this system. As
accessioning/processing needs were identified, the software was
modified accordingly.

Sample handling in the laboratory was limited to a small group of
Forensic Biology staff who had been trained in the LIMS software.
Since the specialized and trained staff was urgently needed during the
day, night shifts and weekend personnel was supplemented by support
from OCME (Office of the Chief Medical Examiner) staff in the
Department of Forensic Toxicology, as well as various agencies,
including the Federal Group DMORT (Disaster Mortuary Operational
Response Team), New Jersey State Police Scientists, and medical school
students from Columbia and New York Universities. Utilizing volun-
teers was key to the success of the operation in both sample receipt and
processing. A reduced number of forensic scientists was available day
and night to train and oversee federal aides and volunteers.

After the accessioning was complete, tissue samples were immedi-
ately cut for DNA extraction and frozen for storage. Some samples were
split upon receipt: for example, if bones were received with tissue
adhering to them, the tissue was removed from the bone and the receipt
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of two items was recorded. This had two advantages: 1) from now on
bones could be stored at room temperature or 4°C, and shipped at room
temperature, while the removed tissue was stored at -80°C; 2) both items
were tested and concordance of allele calls served as quality control for
the process.

The BEAST was used to track samples on various levels: original
item received from autopsy, cuttings taken for DNA extraction, DNA
extracts in microtiter plates, aliquots prepared to be shipped to different
contract labs, release of these aliquots, final release of the original item
to a funeral director, applicable only if the sample received by forensic
biology was not a cutting of a larger set of human remains but the whole
“body part.”

Most DNA typing of samples was outsourced due to the volume of
samples (almost 20,000 at this writing), and the need for the department
to avoid a backlog of regular casework.

Tissue extracts were processed robotically and stored in 96 well
microtiter plates; the final extract is split into 3 aliquots in 3 plates with
each plate sent to a contract laboratory for specific high through-ut DNA
tests. Myriad, Bode Technology Group and Celera have received thou-
sands of extracts so far; Orchid Genescreen will be added to this group.
This way the OCME controls samples and DNA extracts which are
shipped to four different contract labs, each with different requirements
for the sample manifest. Bone samples, clean of tissue, are packed in
groups of approximately 100 (50 mLconical vials) and shipped to Bode
Technology group. All of the above is tracked utilizing the BEAST.

In the near future, all samples and sample extracts will return to the
laboratory, and the actual samples as well as the results will be tracked
to ensure that each sample has been tested in each of the required
systems. Software for this purpose is currently being written.

It is hoped that this presentation will illustrate the need for a com-
prehensive teamwork approach and computer tracking capabilities in
connection with the receipt and testing of remains from Mass Disasters.

Tracking, LIMS, Outsourcing

B72 Terror in the Skies After the World
Trade Towers: The Identification and
Reassociation of Remains From the

Pentagon and Somerset Plane Crashes

Kimberly B. Murga, MFS*, Demris A. Lee, MSF'S, James J. Canik, BS,
and Brion C. Smith, DDS, Armed Forces DNA Identification
Laboratory, 1413 Research Boulevard, Rockville, MD

The goals of this presentation are to present issues of concern
beyond the processing of DNA, including suitable reference material
and data management and the successful utilization of DNA in two
simultaneous mass disasters.

Shortly after the World Trade Center Towers One and Two were hit
by aircraft on the morning of September 11, 2001, American Airlines
Flight 77 crashed into the side of the Pentagon killing all 64 passengers
(including 5 terrorists) on board and 125 Pentagon employees. Within
minutes thereafter, United Airlines Flight 93 crashed into a field in
Somerset County, PA, killing all 44 passengers (including 4 terrorists) on
board. Prior to September 11, 2001, AFDIL (Armed Forces DNA
Identification Laboratory) had never faced the challenge of managing
and processing DNA samples for the identification and reassociation of
individuals from two mass disasters simultaneously.

Remains from the Pentagon incident were collected and brought to
Dover Air Force Base in Dover, DE, where specialists in the fields of
forensic pathology, odontology, anthropology, and DNA worked for over
two months to identify the remains of 188 people killed. Some of the

remains from the Pentagon employees were relatively intact, while
remains from the plane crash victims were completely disarticulated.
Approximately 938 evidence specimens were submitted for DNA
analysis to include bone, tissue, hair, and teeth. Approximately 348
reference specimens were submitted for testing to include both indirect
references from immediate family members and direct references such
as bloodstain cards, paraffin blocks, histological slides, hairbrushes,
worn clothing, and toothbrushes. All samples were processed in a matter
of two months. Of the Pentagon Crash victims (excluding the 5
terrorists) 177 were identified. Never identified were 1 child passenger
from American Airlines Flight 77 and 4 Pentagon Employees. Through
the process of elimination, 5 male profiles were generated and unable to
be matched to any of the references, and were therefore assumed to be
those of the 5 male terrorists on board the plane.

Remains from the Somerset County, PA, plane crash were collected
and brought to a mobile morgue set up in an area nearby the crash site.
Experts in DNA collection and a DMORT (Disaster Mortuary
Operational Response Team) team comprised of odontologists and
anthropologists were staffed for two weeks in an attempt to identify
remains. Due to the severe fragmentation of all 44 passengers, a limited
number of individuals were identified using odontology and finger-
prints. Approximately 592 evidence specimens were submitted for DNA
analysis to include bone, tissue, hair, teeth, and finger- and/or toenails.
Several hundred reference specimens were submitted for testing to
include both indirect references from immediate family members and
direct references. With the help of the FBI (Federal Bureau of
Investigation), approximately 102 references were tested to include
bloodstain cards, hairbrushes, worn clothing items, razors, dental pieces,
toothbrushes, a hair clip, and a bag of skin. All samples were processed
within 3 months. Through DNA analysis, fingerprints and odontology,
all 44 passengers (including the 4 terrorists) were identified.

The evidence specimens gathered from both crash sites had been
exposed to a wide variety of DNA degradation factors to include water,
fire, extreme heat, jet fuel, and the general lapse of time. Due to the
explosive nature of both incidents, there was also severe co-mingling of
specimens during the events. Despite the difficult nature of DNA
analysis for the evidence, STR analysis from the Pentagon evidence
yielded an approximate 98% success rate while STR analysis from the
Pennsylvania plane crash evidence yielded an approximate 92% success
rate. The greatest area of concern for the identification of individuals is
to establish suitable references for each victim. With the collective coor-
dination of agencies to include the FBI, the Department of Defense, the
Somerset County Coroner’s Office, and United Airlines, suitable refer-
ences were obtained for all victims from both mass disasters. If direct
references such as personal effects or bloodstain cards are not available
for DNA analysis, references from immediate family members such as
parents and/or offspring were obtained to establish familial trees.

Testing over 2,000 specimens in the span of a few weeks required
the immediate focus of about 60 lab personnel and 40 support staff
coordinating efforts. Using an automated mobile evidence collection
program at both Dover and Somerset collection sites, and a paperless
laboratory case management system for both mass disasters alleviated
many of the problems associated with collecting hundreds of specimens,
and employing 60 lab personnel to work on the same two mass fatalities.
The STR profiles generated from thousands of specimens were imported
into either an evidence or reference database for each case. Search
functions of the databases include the ability to select specimens that
show full allele sharing for direct comparisons and half allele sharing for
parentage comparisons, as well as the generation of statistical weight for
each identification.

The opinions and assertions expressed herein are solely those of the
authors and are not to be construed as official or as the views of the U.S.
Department of Defense or the U.S. Department of the Army.

Mass Disaster, Direct References, Indirect References
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B73 The Bombing of the USS Cole:

The Role of DNA in Sending
Seventeen Heroes Home

Kimberly B. Murga, MFS*, Demris A. Lee, MSFS, Robert M. Fisher, MSFS,
Susan W. Jones, PhD, MF'S, Theodore D. Anderson, MFS, Jeanne M.
Willard, MFS, William C. Rodriguez III, PhD, James J. Canik, BS, Brion C.
Smith, DDS, and Abubakr Marzouk, MD, Armed Forces DNA Identification
Laboratory, 1413 Research Boulevard, Rockville, MD

The goals of this presentation are to present the use of DNA in the
identification and reassociation of remains from the USS Cole bombing.

On October 12, 2000, at 11:18 AM, a 40 X 40-foot hole was blown
in the side of the USS Cole by a small harbor craft packed with
explosives as it stopped in Aden, Yemen to refuel. The blast injured 39
crewmen and killed 17 U.S. sailors.

Five bodies were recovered October 12, six bodies were recovered
on October 17, two bodies were recovered on October 18, and the
remaining four bodies were recovered on October 19, 2000. The bodies
were relatively intact; however, there were some disassociated remains
from a few of the sailors. The bodies and disassociated remains were
flown to Dover Air Force Base following each recovery. Specialists in
the fields of forensic pathology, odontology, fingerprints, and anthro-
pology examined all remains at Dover Air Force Base. Approximately
28 evidence samples were submitted for DNA analysis to include bone,
tissue, and skin (finger stalls). Each of the 17 sailors had a reference
bloodstain card stored at the AFRSSIR (Armed Forces Repository of
Specimen Samples for the Identification of Remains) for comparison.
Of the 17 sailors, 9 were identified via fingerprints, 14 were identified
via forensic odontology, and all 17 sailors were identified via DNA
analysis. Of the 28 pieces of evidence submitted for DNA testing, 22
were reassociated back to 17 sailors, 3 specimens yielded no results or
insufficient data to render a conclusion, and 3 specimens were not tested
due to the fact they were duplicate submissions.

In November of 2001, the Armed Forces DNA Identification
Laboratory initiated DNA testing on an additional 65 pieces of disasso-
ciated remains that were turned over to the Office of the Armed Forces
Medical Examiner (OCME) from the Federal Bureau of Investigation
(FBI). These specimens were discovered over a period of months as the
USS Cole was dry-docked and repairs to the ship were underway. These
specimens included bone, tissue, and teeth. Specimens were compared
to the DNA results obtained from the bloodstain reference cards pulled
from the Repository in October of 2000. Of the 65 additional specimens
tested, 42 were reassociated back to 5 sailors, 13 specimens produced
mixtures that could not be resolved, and 10 specimens tested yielded no
results or insufficient data to render a conclusion. Extraneous DNA pro-
files that could have originated from 1 of the 2 terrorists during the
attack were not discovered by AFDIL.

The opinions and assertions expressed herein are solely those of the
authors and are not to be construed as official or as the views of the U.S.
Department of Defense or the U.S. Department of the Army.

Mass Disaster, References, STRs

B74 Examination of Personal Effects as Reference

Samples for Victims of a Mass Disaster

Bianca L. Nazzaruolo, MA*, Zoran M. Budimlija, MD, PhD, Daniel
Cheswick, BS, Sheila M. Estacio, BA, Mark Desire, MS, Mechthild K.
Prinz, PhD, Howard Baum, PhD, Robert Shaler, PhD, Office of Chief
Medical Examiner, Department of Forensic Biology, 520 First Avenue,
New York, NY

The information in this presentation will serve as a guideline for
collection and DNA extraction of victims’ personal effects for DNA
comparison in the event of a mass disaster.

During the recovery efforts following the World Trade Center
attack on September 11, 2001, and the crash of American Airlines Flight
587 in Rockaway, Queens on November 12, 2001, a large number of per-
sonal effects were turned in to the OCME (Office of Chief Medical
Examiner) to aid in DNA identifications. These items included those
traditionally collected during mass disasters such as toothbrushes, hair-
brushes, razors, and clothing. Testing on reference items from Flight
587 victims was performed at the OCME in New York City. Results
indicate that the most successful samples (the best DNA sources based
on the average number of STR loci reported) are toothbrushes, followed
by razors, hairbrushes, and combs. While toothbrushes were an
excellent source of DNA, in several instances, there appeared to be PCR
inhibitors present in the extracts. The effects of different extraction and
purification methods on this PCR inhibition will be discussed.

In addition, there were several unusual reference samples from
World Trade Center disaster victims tested in-house. The samples were
generally medical specimens received from diagnostic laboratories and
hospitals and included 8 pap smears, 8 paraffin-embedded tissue
biopsies, 2 semen samples, 1 DNA extract, 1 lyophilized DNA sample,
2 fingernail clippings, 1 set of (2) kidney stones, 2 serum samples, and
1 blood smear. Extraction procedures and treatment of these samples
will be discussed. All of these medical specimens are valuable
references since there is no question about the source of the DNA in the
sample (barring any mix-ups at the hospital or laboratory). With other
personal effects, a family member may inadvertently turn in a toothbrush
or hairbrush which belongs to someone other than the victim. This type
of mix-up was found, through kinship analysis, to have occurred with at
least 3 toothbrushes during the identification process for American
Airlines Flight 587. Additionally, DNA mixtures were detected on some
personal effects, possibly because someone else in the household had
shared the victim’s hairbrush or toothbrush. Detection of mixtures was
not an issue when medical specimens were used as references. The
medical specimens also proved, with the exception of the kidney stones,
to be a valuable source of DNA for STR testing. The information in this
presentation will serve as a guideline for collection and DNA extraction
of victims’ personal effects for DNA comparison in the event of a mass
disaster.

DNA, STR Testing, Mass Disasters

B75 Identification of Panamanian Victims:

Mitochondrial DNA Analysis

Sudhir K. Sinha, PhD*, Gina M. Pineda, BS, Amrita Lal, MSFS,
Sharon Williams, MS, Robin DeVille, BS, and Alison Fleming, BA,
ReliaGene Technologies, Inc., 5525 Mounes Street, Suite 101, New
Orleans, LA

The goal of this presentation is to present to the forensic scientists
the mitochondrial DNA analysis methods for over 25-year-old and
degraded bone samples.

Mitochondrial DNA analysis has been utilized in many forensic
cases for the identification of victims whose bodies have been subjected
to harsh and severe environments such as extremely high temperatures,
humidity, and burials in shallow graves. This environment, which leads
to the extreme degradation of the DNA from the bodies, has made
mtDNA the method of choice for analysis of these cases.

Hundreds of individuals in Panama have been victimized during the
decades of military dictatorship that ended in 1989 with the ousting of
Manuel Noriega. Today, Panama is a democracy, and the country has
formed a “Comision de la Verdad” (a “Truth Commission”) to locate and
identify the missing bodies. Extensive efforts in Panama involving
canine and anthropology disciplines led to the excavation of numerous
remains. Early in 2002, ReliaGene received 52 remains, including teeth
and bone fragments and 28 known saliva samples, to be analyzed for
mtDNA. The saliva samples were obtained from maternal relatives of

* Presenting Author
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the missing individuals. An attempt to isolate DNA from each sample
was made and compared to DNA from known reference saliva samples.
Samples analyzed by ReliaGene included remains mixed with cement
and discovered in the walls and foundations of old army barracks,
remains found in creek beds in the Panamanian rainforest, and remains
embedded in the bark of a tree.

Sample processing techniques used to overcome PCR inhibitors
will also be discussed. These include the use of an ultrasonic cleaner to
remove any contaminating surface debris, the determination of DNA
quantities and any protein contaminants or inhibitors in the sample, and
the subsequent Qiagen column cleaning procedure used to rid the
samples of inhibitors. Alternate PCR approaches, such as the use of mini
primer sets, will be presented. Success rates of the remains will be
discussed as well as rare mtDNA sequences that had never been
observed in the available database beforehand. Identical sequences
between remains obtained from different physical locations, and the
implications of this finding, will be analyzed. Positive identifications
made to date will also be discussed.

Mitochondrial DNA Analysis, Panama, Victims

B76 Fire and Death - Working Together
to Get the Right Answers

John D. De Haan, PhD*, Fire-Ex Forensics, Inc., 3505 Sonoma
Boulevard, #20-314, Vallejo, CA

The goals of this presentation are to correct misunderstandings
about fire and present current knowledge as to the character and intensity
of the fire environment as a fire develops in a room or building and to
emphasize how the interaction of the victim with that environment
determines their postmortem condition.

This paper will discuss the reconstruction of a wide variety of fatal
fires using current knowledge of the fire process (including the intensity
of fires produced by modern materials and the postmortem combustion
of remains). Case examples will illustrate the benefits of cooperation
between fire investigators, police, fire scientists, medical specialists, and
forensic scientists.

Fire is a process that many people take for granted because it has
been part of the human experience for so long, but it is in fact so
complex that it is only now becoming well understood by fire scientists.
While the basic principles are widely known, specifics such as tempera-
tures, intensities, and speed of spread are not appreciated by those
involved in its aftermath (especially where modern synthetic furnishings
are involved). Fires can be very localized (one chair, one wastebasket)
or generalized throughout a room (post-flashover). Similarly, the hot,
toxic gaseous products may be localized in a hot gas layer with fresh
cool air beneath or may completely fill a room. Videotaped room fires
will demonstrate the location and distribution of heat, flames, and smoke
as room fires develop under various scenarios. Data will be presented on
temperatures and heat fluxes in rooms as well.

When human victims are involved, there are many complications
that make the interpretation of physical, clinical, and toxicological
evidence very uncertain. Human behavior in fires is not readily
predictable and exposure to a “fire” can range from prolonged exposure
to cool but toxic smoke to nearly instantaneous death from intense heat
or direct flames. To determine whether a fire death is a murder or a
tragic accident requires accurate reconstruction of fire events. This
requires accurate knowledge of fire chemistry, dynamics, and behavior
and appreciation of the effect of fire on subjects — both living and post-
mortem. Physical evidence such as impression evidence and blood
spatter may also play a role in establishing what activities took place
prior to death. Case studies will be presented to emphasize the
multidisciplinary approach needed to solve the puzzles when fire and
death occur.

Fire, Death, Burns

B77 Computerized Fire Simulations for

Use in Fatal Fire Investigations

Daniel Madrzykowski, PE*, National Institute of Standards and
Technologies, 100 Bureau Drive, MS 8661, Gaithersburg, MD

The goals of this presentation are to develop a conceptual under-
standing of fire modeling, model capabilities and the application of fire
models to investigations.

In conjunction with NIOSH (National Institute for Occupational
Safety and Health), NIST (National Institute of Standards and
Technology) has developed computer based fire simulations to assist in
the understanding of the fire behavior in a number of line of duty death
(LODD) incidents. The fire simulations provide insight into the fire
growth and the spread of fire and hot gases through the structures.

The Building and Fire Research Laboratory at NIST has developed
a computational fluid dynamics (CFD) fire model using large eddy
simulation (LES) techniques. This model, called the NIST Fire
Dynamics Simulator (FDS), has been demonstrated to predict the
thermal conditions resulting from a compartment fire. A CFD model
requires that the room or building of interest be divided into small three-
dimensional rectangular control volumes or computational cells. The
CFD model computes the density, velocity, temperature, pressure, and
species concentration of the gas in each cell. Based on the laws of
conservation of mass, momentum, species, and energy the model tracks
the generation and movement of fire gases. FDS utilizes material prop-
erties of the furnishings, walls, floors, and ceilings to compute fire
growth and spread.

A scientific visualization program, Smokeview, has been developed
by NIST to display the results of a FDS model computation. Smokeview
produces animations or snapshots of FDS results.

A new feature of Smokeview allows the viewing of FDS output in
3-dimensional animations. An iso-surface is a three dimensional version
of a contour elevation often found on topographic maps. Animated iso-
surfaces are used to visualize the movement, spread, and leading
boundaries of the fire. Both models are available at no cost from
www.fire.nist.gov.

This presentation will include a discussion on the type of
information and material that should be collected at the scene in order to
use FDS, a discussion of the uncertainties in the model, and methods for
evaluating the model results. A case study will be presented to show
how FDS/Smokeview can be used successfully in an investigation.

Fire, Computer Modeling, Death

B78 Role of the ATF Fire Research Laboratory

in Fatal Fire Investigations

Scott E. Dillon, MS¥*, Stephen Hill, MS*, and David Sheppard, PhD,
Bureau of Alcohol, Tobacco and Firearms, Fire Research Laboratory,
1401 Research Boulevard, Rockville, MD, 20850

The goal of this presentation is to educate the forensic community
about the fire testing and research capabilities that the ATF (Bureau of
Alcohol, Tobacco and Firearms) FRL (Fire Research Laboratory) can
provide to fire investigations.

The FRL is the first scientific research laboratory in the U.S.
dedicated to supporting the unique needs of the fire investigation com-
munity. Research is crucial to understand the scientific principles asso-
ciated with fire ignition, growth, and spread. This information is critical
for accurate fire scene reconstruction and to develop reliable scientifically
valid theories for effective criminal prosecutions. At the present time,
there are no fire research facilities in the U.S., or elsewhere, dedicated to
the specific needs of the fire investigation community. The FRL will
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provide the necessary facilities, equipment, and staff to work on important
fire investigation issues such as fire scene reconstruction and modeling,
flashover studies, validation of fire pattern analysis indicators, impact of
accelerants on fire growth and spread, ignition studies, and electrical fire
cause analysis. This presentation will focus on the capabilities of the FRL,
the lab’s state-of-the-art facilities and equipment, and the benefits that the
FRL can provide to fire investigators and the forensic fire research
community.

Fire Testing, ATF Research Lab, Fire Investigation

B79 Field Assessment of the World
Trade Center Collapse

Robert Duval*, Senior Fire Investigator, National Fire Protection
Association, One Batterymarch Park, Quincy, MA

The attendee will better understand the engineering aspects of the
events that took place at the World Trade Center in New York City on
September 11, 2001.

This program will outline the incident(s) and the findings of the
FEMA (Federal Emergency Management Association) BPAT
(Sponsored Building Performance Assessment Team). The presenter
was a member of the BPAT team that analyzed the collapse of the World
Trade Center Towers and the subsequent damage to several surrounding
buildings. The program will review the engineering aspects of the
construction of the involved buildings, the damage that occurred as a
result of the attacks as well as the resulting observations and recom-
mendations made in the FEMA BPAT report.

The FEMA BPAT report serves as the preliminary observation into
the World Trade Center disaster and as the foundation for the NIST
(National Institute of Standards Technology) comprehensive study of the
incident.

Collapse, Structures, Fire Protection

B80 The Application of NIST’s Fire Dynamics
Simulator to Tenability Analysis and Fire

Death Investigations

David J. Icove, PhD, U.S. Tennessee Valley Authority Police,

400 West Summit Hill Drive, WT30-K, Knoxville, TN; and Angi M.
Christensen, MA*, University of Tennessee, Department of
Anthropology, 250 South Stadium Hall, Knoxville, TN

The goal of this presentation is to demonstrate to the forensic
community the features of FDS (Fire Dynamics Simulator) that can be
applied to hazard analysis and potentially to ongoing fire death
investigations.

Hazard analysis with regard to fires involves estimation of the
effects of a specified fire, usually by measurement of the toxic
components in thermally produced smoke and gases. Of particular
importance in such analyses are the conditions for tenability, or the
ability to occupy a fire prior to incapacitation and/or death. Human
tenability characteristics include: elevated temperature (65°C at a layer
height of 1.5 m), smoke obscuration (OD * m —1 at a layer height of 1.5
m), convected heat (Purser hyperthermia equation), and toxic gases
(fractional incapacitating dose from Purser for CO, HCN, 02, and CO2).

Several fire modeling programs, beginning with HAZARD I (the
first comprehensive application of fire modeling in the world), quantify

hazards to occupants of burning buildings through a combination of
expert judgment and calculations. The aim of HAZARD I was to be able
to calculate the development of hazardous conditions over time,
calculate the time needed by occupants to escape under those conditions,
and estimate the resulting loss of life based on assumed occupant
behavior and tenability criteria. Applications of fire modeling include a
wide range of problem sets from single-family dwellings to industrial
conditions such as control rooms at electrical power plants. Such
programs provide fire protection engineers with an invaluable tool for
predicting the consequences of fires in order to improve public fire
safety, strategies for reducing fire losses including building design and
arrangement, detection technology, and fire safety education.

While the benefits of quantitative hazard analysis with regard to
product assessment, fire prevention, and cost savings are widely
recognized, few have considered the potential of applying such models
to actual fire death investigations. Here, the possible applications of fire
modeling programs are explored, specifically the National Institute of
Standards and Technology’s Fire Dynamics Simulator, to ongoing fire
death investigation cases.

Fire Dynamics Simulator consists of two programs, FDS and
Smokeview. FDS is a computational fluid dynamics (CFD) model that
solves a form of the Navier-Stokes equations and is appropriate for low-
speed, thermally driven flows of smoke and hot gases generated in a fire.
It predicts smoke and/or air flow movement caused by fire, wind,
ventilation systems, etc. Smokeview visualizes FDS computed data by
animating time dependent particle flow, 2D slice contours and surface
boundary contours.

FDS is frequently applied to issues of fire spread and development.
However, the features of this program applicable to hazard analysis and
tenability appear to be less frequently used. The application of this
modeling program to hazard analysis (specifically carbon monoxide
levels) will be demonstrated and applications to fire death investigations
will be discussed. This will be done with specific reference to a case
study where FDS was used to corroborate a witness’ timeline based on
observing CO levels produced by the model.

The parts per million of carbon monoxide can be visualized in
Smokeview for any particular coordinate within the modeled structure
by specifying a carbon monoxide slice file in the data. If the structure is
properly modeled to reflect known specifications from an actual
structure fire, the slice file data can provide insight into the CO intake
experienced by occupants of that structure. In a recent arson case, for
example, it was crucial to be able to verify a witness’ timeline of events
in order to include or exclude this witness as a suspect in the arson that
resulted in the deaths of 3 individuals. The medical examiner was able
to provide blood carboxyhemoglobin levels of the deceased individuals.
This data, in conjunction with the modeled CO levels, provided investi-
gators with an estimate of how long the individuals occupied the
structure in order to sustain the observed carboxyhemoglobin levels.

Note that great care should be taken when using information from
a modeled fire to verify witnessed events to such a specific degree. The
success of the model depends largely on the expertise of the user, and
improperly modeled fires (that is, those that do not sufficiently resemble
the actual fire) can provide misleading results. Moreover, even when
used by the most experienced engineers, fires are exceptionally difficult
to replicate and predict. However, this example demonstrates the
potential for fire investigators and engineers to work together to help
solve death investigation cases by using state-of-the-art fire modeling
programs. While it should not be considered an accurate and widely
applicable technique at this time, the potential and the success of the
application of FDS to fire death investigations could likely increase as
more engineers become proficient at using fire modeling techniques, and
modeling programs become increasingly accurate.

Forensic Science, Fire Modeling, Tenability
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B81 Burning Observations of the Body:
Sequencing Soft and Hard Tissue

Destruction

Elayne J. Pope, MA*, University of Arkansas, 330 Old Main,
Fayetteville, AR; and O’ Brian C. Smith, MD, Regional Forensic
Center of the University of Tennessee, 1060 Madison Avenue,
Memphis, TN

The goals of this presentation are to identify effects of heat to the
human body; to recognize progressive stages of thermal breakdown in
skin, muscle, fat, and bone; to understand the dynamics of pugilistic
posture; to be familiar with anthropological analysis of burned human
remains; and to appreciate the reconstruction of the body in the context
of a fire scene.

Discovery of burned human remains creates a challenging
dimension to fire investigation involving houses, vehicles, or large
structures. In addition to evaluating structural and physical properties of
fire scenes, the human component requires similar standards of analysis.
Specialists trained in forensic pathology, anthropology, and odontology
serve as excellent resources for recovery and interpretation of human
remains. Collaborative works by arson and forensic investigators
approach problems of the scene and circumstances similarly by
understanding the dynamic process of how the human body reacts to
heat during a fire. Unless extinguished during early phases, burning
obliterates identifiable personal soft tissue features. Cessation halts the
destructive process but leaves nothing short of speculation, even in
advanced forensic texts, about how and why bodies actually burn. While
there are many assumptions based on subsequent charred remains, none
stem from actual observation.

In an effort to better understand this process, burning simulations
were conducted using three unembalmed human bodies from anatomical
gift donations. Although crematorium resources are available, it is
important to utilize open-air fires mimicking forensic casework in order
to accurately observe and record subtle changes as they occur, rather
than intermittently collect information via the door of a kiln.
Subsequently, a range of materials were selected to contain and maintain
heat with combinations of wood, metal, charcoal, and accelerants, while
allowing free movement of soft tissue structures and thermal shielding
for the observer. Documentation of time, duration, delicate reactions of
skin, sequences of pugilistic posture, anatomical degradation, and
origins of anatomical burn patterns, became crucial to understanding the
processes responsible by which the human body is consumed by fire,
particularly bone. This snapshot approach provides invaluable
information when trying to reconstruct a fire event based on the pattern
and sequence of burning to soft and hard tissues.

Destruction of organic material from combustion is fundamental to
the entire burning process for soft tissues and bone. Once placed in the
context of heat, the skin becomes waxy, glossy, tightens, blisters,
blackens from charring, and begins to split into transverse, longitudinal,
and stellate patterns to expose underlying layers of fat, muscle, tendon,
and finally bone. Dehydration of muscles from heat causes shortening
and produces the predictable “pugilistic posture” by contracting the
robust flexors. Gradually arms become flexed, rotated, and drawn away
from the body, while fingers tuck into the palm of the flexed wrist. Legs
bend at the hip and knee under the influence of massive muscles of the
leg while the calves induce plantar flexion at the ankle. Patterns of the
skull and face advance from superior to inferior due to thicker muscle
layers lower toward the cranial base. Skeletal degradation follows as
muscle burns away, leaving bone exposed to dehydration, charring,
calcification, and fragmentation. Concurrently, predictable anatomic
sites will to undergo varying rates of thermal destruction determined by
soft tissue thickness, body mass, orientation to the heat source, and rel-
ative body position.

In extreme cases where partial to complete incineration occurs,
intense reduction of soft tissue leaves skeletal remains as the primary
material for analysis. In addition to recording soft tissue changes to
experimentally burned bodies, it became equally important to examine
and reconstruct fragments of the remaining burned bones. Color
changes and in some cases, heat-induced fracture patterns, are indicators
that record progression and extent of burning to the body. Continuous
documentation during each experimental burn episode captured details
of body position, combustion rates of anatomical regions, and periods of
localized heat fluctuations. By incorporating these rich layers of data
along with physical evidence of solitary burned bone, a foundational
understanding of each stage of burning can begin. Translation of this
information for use by forensic investigators aids in reconstructing the
burning event and incorporates the contextual relationship of the victim
to the scene. A photographic essay illustrating progressive stages of
burning and subsequent methods for body reconstruction will be
presented along with examples of preexisting trauma and cautionary
exemplars.

Fire Investigation, Burned Bodies, Burned Bone

B82 Fire as the Terrorist’s Weapon

John E. Malooly, BA*, Bureau of Alcohol, Tobacco and Firearms,
300 South Riverside Plaza, Chicago, IL

Weapons used by terrorists are often thought of as bombs, rockets,
and mortars. The attacks of 9-11 have demonstrated that fire can be used
as a very effective weapon of mass destruction. This presentation will
focus on the potential effects and effectiveness of fire as it could be used
against a variety of targets.

Fire has been used as a weapon of war through all of recorded
history from the “Greek fire” reportedly used effectively against
warships and cities alike, through flaming oil and sulfur (poured or
catapulted) rockets, and heated iron shot to flame-throwers, and aerial
bombardment. Fires, large and small, were set during wars to destroy
crops and other sources of income, deny shelter, deter pursuit, block
harbors, interrupt commerce, and dissuade or drive off supporters by
intimidation if not outright massacre. The same goals apply to terrorist-
based warfare and have an even more widespread target base because
innocent citizens are deliberately targeted. As a result of recent incidents
such as Oklahoma City, many public buildings and monuments have
been “hardened” against car bomb type attacks but those same buildings
are susceptible to attacks using flammable liquids and incendiary timing
devices. The large car bomb attack against the World Trade Center in
1993 failed to destroy the building (although it did induce some
structural damage and cause casualties and considerable disruption).
The attack of 9-11 resulted in the complete destruction of the complex
along with thousands of fatalities.

Accidental fires have demonstrated to fire safety professionals,
public officials, and to potential attackers how vulnerable public
facilities are to fire. Fire in subways and underground transport (such as
Kings Cross, London, 1987) disrupted a major city for weeks. A fire in
industrial property closed (and seriously damaged) a major freeway in
Philadelphia. Accidental fires in high rises such as First Interstate Bank
(Los Angeles, 1988) and Meridian Plaza (Philadelphia, 1991) showed
the weaknesses (or total absence) of fixed fire protection systems,
critical electrical and fire pump systems, and even the inadequacies of
fire suppression tactics. Both fires resulted in major structural damage
and financial disruptions that required months to repair.

The materials required to carry out incendiary fire attacks are
readily available in bulk (gasoline, paint thinners, wax strippers, and
cleaning solvents) and easily and casually transported into the target
building. Timing devices can be small and simple, and devices can even
be triggered remotely. The flammable liquids need not be the major fuel
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load to create a destructive fire. Major structural damage to First
Interstate and Meridian Plaza was induced merely by the complete
involvement of the furnishings of an entire floor of offices. It is also
being realized that the sustained heat needed to trigger the collapse of the
World Trade Center fires was supplied by the burning of the normal fuel
load in the floors involved, ignited by the aircraft’s fuel.

Fires can be employed by any stripe of terrorist for any ulterior
motive. Large fires in computer, data storage, communications or power
distribution facilities could disrupt business across the economic
spectrum. Fires set in wild lands could threaten and harass citizens of
rural, suburban, and even urban areas (as the Denver area fires of 2002
demonstrated). With the aid of current drought conditions such fires
could also destroy massive areas of agricultural and timber crops, pollute
waterways, and compromise vital watershed for years into the future.
Eco-terrorists have already used fire as a weapon against timber,
development, and power companies (fortunately, until now, focusing on
the buildings and corporate resources rather than natural resources).

This paper will focus attention on the potential role of fire as a
weapon in the hands of foreign and domestic terrorists and on the
knowledge that must be cultivated and shred to minimize the threat.

Studies of mixed ratios of microbial DNA and human DNA shows
that microbial DNA present in a sample of human DNA can influence
the characteristics of the resulting electrophoretogram. The level of
influence is strongly connected with a primer ‘s complementarily to the
binding site of a particular strain. Some of microbial DNAs generate
artificial peaks only in very high quantities. It has been observed that the
presence of microbial DNA in a sample of human DNA can lead not only
to allelic drop-out (primers used for the amplification of microbial
DNA) but also to the appearance of false alleles that are not generated
while amplifying only microbial DNA. On the other hand, the presence
of microbial DNA in a low quantity sample of human DNA (0.1ng) can
help to “visualize” alleles that disappeared due to the stochastic effect.

Changing primer sequence would seem to be a reasonable approach
in overcoming the appearance of the observed “microbial peaks” but it
is difficult to predict how the changed sequence would affect the
robustness of the kit. It would also require considerable testing of
degraded and bacterially infested samples to determine whether different
bacterial peaks would appear. However, once characterized, the bacteria
species and their STR amplification patterns can be documented and
steps taken to compensate for the presence of such bacteria.

Fire, Death, Terrorism

B83  Products of Microbial DNA Amplification:
Risks of False Results During DNA
Typing of Decomposed Bodies and

Skeletal Remains

Daniel Vanek*, PhD, Jon Davoren, MS, Edwin F. Huffine, MS, John D.
Crews, MS, and Rijad Konjhodzic, BS, International Commission of
Missing Persons, Alipasina 45a, Sarajevo, Bosnia-Herzegovina

This presentation will discuss the observation of bacterial STR
artifacts during DNA testing of skeletal remains and methods to
overcome the problems associated with such peaks.

DNA extracted from decomposed human remains frequently
contains not only fragmented human DNA but also microbial DNA.
Human DNA specific extraction techniques, especially for very low
quantities of DNA, are not available and so the presence of microbial
DNA in extracts is unavoidable. Some widely used human forensic
multiplexes have the ability to amplify various microbial DNAs and thus
generate non-specific PCR products. As a result, it is necessary to have
a tool for identification of these “microbial peaks” in order not to assign
false allele numbers. By testing thousands of bone samples, the ICMP
(International Commission on Missing Persons) has become aware of
several noticeable patterns that are associated with various bacterial
strains. These recognizable patterns are a clear signal of the presence of

bacterially induced peaks. In addition, the resulting GeneScan® profiles
of suspected bacterial peaks display an absence of artificial repeat
slippage, sometimes called n-4 bands, stutter, or shadow bands. Even if
there were described repeat sequences in bacterial, yeast and fungi
DNAs, the detection of a “microbial peak” with a loss of a repeat unit
has not yet been witnessed in the ICMP DNA laboratories.

It is beneficial to clone and sequence “microbial peaks,” especially
those that display peak patterns that have not been previously observed.
Once the bacterial strain has been identified, it can be cultivated and
tests performed on that corresponding microorganism to verify the
observed patterns. Tests performed with microbial DNAs of a discrete
species can enable the creation of a table of the most commonly found
“microbial peaks” with highlighted “dangerous sizes” that have the
potential of interfering with calling true alleles. Obtained values are

continuously added to a special Genotyper®

problem peaks.

macro that flags possible

STR, Bacterial DNA, ICMP

B84  Screening of Phenoxy Acid Herbicides
in the Everglades and Biscayne Bay
National Parks: A Concern of

Environmental Forensics

Luis Arroyo, BS*, and Piero R. Gardinali, PhD, Department of
Chemistry and Southeast Environmental Research Center (SERC),
Florida International University, 11200 Southwest 8th Street,
Miami, FL

The goal of this presentation is to present to the forensic community
the capabilities and advantages of using a combined SPE/LC/MS
method as an analytical tool for monitoring the presence of phenoxy acid
herbicides in sediments with high content of organic carbon.

Environmental forensic scientists and investigators have the
challenge to answer questions such as: Who caused the contamination?
When and how did the contamination occur? Was it an accidental spill
or a series of routine releases? Is there a chronic source responsible for
the background concentrations observed? Are the results reliable both in
terms of the detection limits and identification of the contaminants?
However, none of these questions can be satisfactory answered with the
lack of validated and sensitive analytical and statistical methods as well
as a preliminary knowledge of the baseline levels of the analytes of
interest.

The presence of pesticides in the environment has created an
increased concern over potential health hazards associated with its
exposure in different environmental matrices such as air, water,
sediments, and in some instances fish tissue samples (which can be used
as an indicator of the bioaccumulation of toxic chemicals through the
food chain).

Based on limited published information it appears that
sediment/soil, water, and biota in South Florida often contain low
concentrations of a variety of inorganic and organic contaminants
including formerly and presently used pesticides. However, there are
still large data gaps regarding the occurrence and distribution of these
contaminants in particular along sensitive ecosystems such as the
Everglades, Biscayne, and Florida Bay despite their close proximity to
places such as the Homestead Agricultural Area.

As a response to that need, and in preparation for the major changes
that will be introduced by the CERP (Comprehensive Everglades
Restoration Plan), selected sections of Everglades National Park are
currently being surveyed for a series of organic and inorganic contami-
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nants. The data presented here is focused in the development of a
sensitive method for the analysis of phenoxy-acid herbicides with par-
ticular emphasis in complex sediment matrixes such as organic rich sed-
iments (i.e., peat).

The chlorinated phenoxy acid herbicides were introduced in U.S. in
the mid 50s as defoliants mainly to eradicate weeds. Since that time,
some of these pesticides have been prohibited or restricted or
reformulated because of their linkage with more toxic substances like
chlorinated dioxins and furans.

The analytes of concern are: 2,4-D, 2,4,5-T, acifluorfen, 2,4,5-TP
(silvex), Picloram, Mecoprop (MCPP), 2,4-DB, Bentazone, Dicamba,
Dichlorprop, Dinoseb, and MCPA.

The method presented here is a combination of solid phase
extraction over graphitized carbon of a water extract of the sediment
sample. Key advantages of the method over regular liquid-liquid
extractions are the reduction of organic solvents used as well as the
natural compatibility of aqueous samples with LC/MS.

The cleanup procedure was as follows: the sediments samples were
extracted using 100 mL of NaOH 0.3 N, and sonicated for 30 minutes.
They were filtered using a Buchner funnel in vacuum and then
transferred to a 1 L flask. The pH was adjusted and deionized water
added gs to 1000 mL. In order to avoid the precipitation of fulvic/humic
acids, an additional filtration step was performed using 0.45 um filters.
The samples were loaded in the pre-conditioned Carbon-based SPE car-
tridges at a flow rate of 20 mL/min. Two fractions were collected during
the elution step, using 1.5mL of MeOH and 13mL of a fresh solution of
CH,Cl,:MeOH:TFA (80:20:0.2%) respectively. The fractions were con-
centrated up to 200uL under nitrogen and then mixed prior to injection
into the LC/MS system.

A Finnigan Navigator LC/MS from Thermo Quest was used with
SIR mode for all analytes. The ESI source was operated in negative
mode (ESI-), with an optimized cone voltage of 15 V. The gradient
elution was performed in a Zorbax XDB C;g Column (250 x 4.6 mm x
5 vm) using MeOH and HOAc 1% as modifier from t = 0-15 min at
75:25 (MeOH:HOAC 1%) through 82:18 until 25 minutes as total run
time. A linear response for the quantitation (12=0.99 or better) was
obtained at the concentrations of interest using 2,4-diclorophenoxy-
acetic-acid as internal standard. The limit of detection (LOD’s) for the
aforementioned pesticides in spiked sediments ranging from 100 ng/g to
300 ng/g.

Sediment samples from different zones of interest in the Everglades
and Biscayne Bay National Parks were analyzed and the results are also
presented.

Herbicides , Environmental Forensics, LC/MS

B85 Coordinating the Identification Efforts of

the Missing From the Former Yugoslavia

Adnan Rizvic*, MS, and Edwin F. Huffine, MS, International
Commission of Missing Persons, Bosne Srebrene bb, Tuzla,
Bosnia-Herzegovina

The efforts to develop an Identification Coordination Program that
coordinates and integrates a large-scale DNA testing effort for the
missing from the area of former Yugoslavia, and the results of this effort,
will be described.

As a result of the armed conflicts in the former Yugoslavia during
the 1990s, an estimated 35,000-40,000 persons remain missing with the
majority of these located in Bosnia and Herzegovina (25,000-30,000).
Once the various conflicts ended, local commissioners, expert teams,
and the international community began the long and arduous recovery
and identification process of mortal remains. At the beginning of these
efforts, approximately 80% of exhumed bodies were identified via

“classical” methods, i.e., those methods based upon anthropology,
clothing, witness testimony, etc. However, with the passage of time
these more traditional identification methods became increasingly unre-
liable and all parties involved in the identification efforts were faced
with increasingly discouraging results. The biggest forensic puzzle in
the world, the identification of the missing from Srebrenica, resulted in
only 73 identifications during the three-year period from 1996-1999.
This is despite the fact that over 4,500 body bags containing the remains
of some of the estimated 7,500 missing from Srebrenica had been
amassed during this time.

It became apparent that thousands of missing would never be able
to be identified without the development of a rapid and large-scale DNA
testing program. This is the reason ICMP (International Commission on
Missing Persons) began in 2000 to design and implement a strategy of
establishing a large-scale DNA testing capacity within the former
Yugoslavia. The ultimate goal of this DNA testing program would be to
help bring names back to the thousands of nameless bodies that had
been, and would be, recovered. (From the beginning of recovery process
in 1996 until now, more then 12,000 bodies were recovered more than
7,000 of which are still unidentified).

Paramount to the success of the DNA based identification efforts
has been the establishment of the Identification Coordination Center
(ICC). The primary task of ICC is the collection of blood samples from
living family members who reported a missing family member(s) in
order to create a Family Reference Database of DNA profile. From July,
2000 until August 1, 2002, 11 mobile teams from 7 centers located the
former Yugoslavia have, collected more then 31,000 blood samples rep-
resenting more than 18,000 of the missing. It is estimated that an
average of three donors will be needed for each missing person. While
blood samples are being collected from family members, information
regarding the basic information about donor, any additional related
missing persons, and contact information regarding other donors is
taken. A computerized database containing all collected information is
maintained at the ICC headquarters located in Tuzla, Bosnia-
Herzegovina.

In order to avoid any charges of favoritism and to gain full support
of the ethnically diverse family organizations, the ICMP has developed
a bar-coding system for all blood samples. A set of four identical bar
code numbers is associated with each blood sample. A barcode is placed
onto bloodstained card, another on the Chain of Custody Form, another
on the Donor’s Form with the fourth kept in reserve. In order to be STR
profiled, bloodstained cards are removed from their individual storage
pouches and their barcodes scanned. This information is entered into
computer controlled automated puncher which then punches the
bloodstained card into a 96-well tray which then automatically adjusts to
the next well. This method eliminated the need for potentially error
prone human punching and tracking of samples. The entire 96-well tray
is subsequently given a bar code and submitted to the DNA laboratory
for DNA testing. Once the STR profiles have been obtained from the
96-well tray, those results are stored onto a computer disk and returned
to the ICC where the information is downloaded into the Family
Reference Database.

The ICC also receives bone samples from exhumed but still uniden-
tified bodies from forensic experts in the region. This has permitted a
standardization of bone collection and submission techniques as well as
a uniform, computerized system of archiving bone samples. Once a
bone sample is received, 4 digital photos are made: 1 of the original
container and any markings, 1 of the bone sample on the submission
container, 1 by the bone sample with its original case number and its new
bar code designation, and finally 1 the bone sample in its bar coded con-
tainer. All bone samples are submitted to the DNA laboratory as bar
coded specimens. It is not possible for DNA analysts to determine the
location or potential ethnicity of the bone samples. Once again, all DNA
profiles obtained from bone samples are submitted to the ICC
headquarters in Tuzla for entry into the centralized computer program.
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During 2001 the ICMP developed a DNA Matching Program that
compares the DNA profiles from the Family Reference Database to the
DNA profiles obtained from bone samples. Since virtually all the
missing has either a parent or child as a donor, the initial screening
mechanism is to search for all samples which half band share with a
bone specimen. To account for mutational events, the program is also
capable of searching for samples that have a half band share except for
1 or 2 loci. Since many of the families have multiple family members
missing, DNA profiles from bone samples are also compared to the
DNA profiles obtained from other bone samples. Once it has been
determined that a bone and blood sample exhibit half band sharing, it is
determined whether other relatives are available for a blood donation.
Since there have been several instances of 1 bone sample half band
sharing with multiple, unrelated individuals, either extended DNA
testing, i.e., additional STR loci, mitochondrial or Y-chromosome is
required for all single donor ‘matches’ or additional related donors are
profiled before a DNA match is reported. Once sufficient data has been
produced, a DNA report is generated. This report includes a digital
photo of the submitted bone sample and is given to the pathologist who
is in charge of that particular case.

On November 16, 2001, ICMP made the first DNA assisted identi-
fication of a 15-year-old boy missing from Srebrenica. This was a
“blind” match in that there was no assumption of identity, no idea who
this person was, and no hope of identification without DNA testing.
From the November 16, 2001, until August 1, 2002, the ICC has made
more then 600 “blind” DNA Matches. The vast majority of these blind
matches have occurred since the DNA laboratories began high
throughput operations in March of 2002. Due to the success of this
system, the ICMP is waiting with high expectations until the end of
2002, when more than a thousand DNA assisted identifications in the
former Yugoslavia by the ICMP system will be revealed.

DNA, ICMP, Human Identification

B86 The Forensic Comparison of Cut

Edges in Intact Newspaper Sheets

Lim Thiam Bon, BSc* and Michael Tay Ming Kiong, PhD, Centre
for Forensic Science, Health Sciences Authority, 11 Outram Road,
Singapore

The goal of this presentation is to examine and compare the factory-
cut edges of tabloid and broadsheet newspaper sheets and to ascertain
the possibility of connecting separated intact newspaper sheets to the
original copy of newspaper.

Most paper webs in a newspaper press are either approximately 30
inches wide (single width press) or 60 inches wide (double width press).
For a 30-inch web, a maximum of either four broadsheet pages or eight
tabloid sheet pages can be printed, front and back. Twice these numbers
can be printed if a 60-inch web is used. In a printing press unit, a news-
paper usually requires more than one paper web. The printed paper webs
are stacked on top of another and brought together across the RTF
(Roller Top of Former) into formers. To produce tabloid sheets from a
60-inch web, two sequential longitudinal slittings are necessary: the first
slitting at the RTF cuts through the center of the web, producing two
broadsheet webs; the second slitting at two separate formers cuts
through the canter of each broadsheet web, resulting in a total of two

pairs of tabloid-sized webs. Each pair of the webs is next folded back-
to-back at the formers to re-form a single web. The two single webs are
then combined into one (cross-association). This resultant web is guided
and pulled through a folder by pins on cutting cylinders and cut trans-
versely by a cut-off knife resembling a toothed saw. The final folding
step results in copies of tabloid signatures.

To produce broadsheet newspaper, the first slitting is sufficient to
separate the 60-inch web into two broadsheet-sized webs. A second
slitting is not required, and the broadsheet webs are folded longitudinally
to form two folded broadsheet webs at the formers. The two folded webs
may be combined to form two newspaper sections before being cut
transversely at the folder. When the press is running in collect mode, the
copy is kept on the cutting cylinder by pins for one revolution while the
next copy is being cut. Both copies are then released together as a single
copy of broadsheet signature (4-section newspaper). In a high-speed
production press, extra formers are added in the folder (as upper former
& triple former) to allow incorporation of more than 4 sections in a copy
of newspaper.

The authors have previously reported on the usefulness of tabloid
newspaper sheets as crime scene evidence. The crucial requirement for
linking intact tabloid newspaper sheets is the physical fitting of factory-
cut edges of two “head-to-head” complementary sheets from the original
copy. The cut edges are due to the second slitting at the former. These
random edges fit like a jigsaw puzzle because the sheets are printed on
the same paper web and adjacent to each other before the slitting. In
contrast, for broadsheet newspaper production on 60-inch width web, a
folded broadsheet web coming out from the former may not be cross-
associated with its complementary folded broadsheet web. “Head-to-
head” complementary sheets are not, therefore, linked in an original
copy. Furthermore, additional formers introduced in a high-speed pro-
duction press may result in combinations of paper webs from different
locations of slitting steps.

This project also studies the factory-cut edges on the tabloid and
broadsheet newspaper sheet due to the transverse cut by cut-off knife in
the folder unit. The cutting cylinders consist of a knife cylinder and
folding cylinders. The folding cylinder contains a fixed set of pins to
pull the paper web out of the former while a series of saw-toothed knives
on the knife cylinder cut the paper almost simultaneously while it is
rotating. Preliminary examination of newspaper edges cut by the cut-off
knife shows a series of saw-toothed edges. The saw-toothed edges are
found along both widths of a newspaper. Newspaper copies are
examined for all the sheets to compare the similarity of cut edges from
the top sheet where the cutting starts to the bottom when the cutting
ends. Similar sheets of neighboring newspaper copies are also examined
for repeatability of the cut edges. It was observed that even when a few
paper webs are combined together, the stack of papers still has a small
degree of flexibility and mobility. Initial penetration of the knife into the
top few sheets produces cut edges that are more uniform; further pene-
tration into bottom sheets creates more uneven and jagged edges. There
are, therefore, variations in the cut edges of the similar sheets from one
copy to another copy of newspaper. Adjacent stacking sheets in the
same copy were examined and found to be similar in their profiles of cut
edges. This feature can be used as basis for comparing the newspaper
sheets and linking them to their original copy.

The preliminary finding of this project is that the matching of intact
broadsheet newspaper sheets may be possible if the sheets are adjacent
to each other. The printer of the particular newspaper should be
consulted for the imposition of the newspaper on the day of the
production. The newspaper sheets seized from suspected sources must
be as complete as possible.

Tabloid Newspaper, Broadsheet Newspaper, Cut Edges
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B87 Validation and Implementation of DYS 19 g 2; 8-2;

Y-Plex™ 6 for Forensic Casework 14 144 5026

14.2 1 0.41

Carll Ladd, PhD*, Heather Miller Coyle, PhD, Eric J. Carita, BS, 15 43 17.70

Michael T. Bourke, PhD, Nicholas CS Yang, MS, Christine M. 16 21 8.04

Roy, MS, Jennifer L. Hintz, MS, Suzanne M. Neylon, MS, Timothy M. 17 2‘1‘2 103'(1)3
Palmbach, MS, JD, and Henry C. Lee, PhD, Connecticut Department '

of Public Safety, Division of Scientific Services, Forensic Science DYS 389 27 3 1.23

Laboratory, 278 Colony Street, Meriden, CT 28 38 15.64

The goal of this presentation is to discuss the validation of the ig 1(7)3 ;ég?
Y-PLEX™6 (ReliaGene Technologies, Inc.) and its implementation for 31 19 782
forensic casework. 32 9 3.70

Many sexual assault cases require the testing of intimate samples 243 100.00
that are a mixture of male and female body fluids. In some cases, only
the female profile is detected using standard autosomal STR systems  DYS 390 21 2 0.82
even when sperm/semen are identified. 22 30 12.35

A Y-chromosome STR system significantly overcomes the 23 68 27.98

. . . 24 100 41.15
problems associated with large female to male DNA ratios that can lead 25 41 16.87
to poor/no amplification of the perpetrator’s DNA. The ability to selec- 26 2 0.82
tively target the male contributor(s) can be a substantial tool for the 243 100.00
DNA analyst in these cases.

ReliaGene Technologies, Inc., has developed a multiplexed DYS 391 9 10 4.12
Y-chromosome STR system (Y-PLEX™6). This system amplifies 10 112 46.09
6 Y-STR markers (DYS393, DYS19, DYS389, DYS390, DYS391, and 1l 115 47.33
DYS385) in a single multiplexed reaction. g ? ég?

DNA from blood samples (CT Sex Offender Database) was 43 1 00:00
extracted using the QIAmp Blood Kit (QIAGEN). The extracts were
quantitated using the QuantiBlot Kit (Applied Biosystems, Inc.). DYS 385 8 1 021
Optimally, ~1 ng of DNA was amplified for 30 cycles according to the 10 5 1.03
manufacture’s protocols. The amplification reaction (total volume 25 ul) 11 130 26.80
consisted of DNA (50pg->100ng), 5.0 ul of primer set mix (ReliaGene 12 35 7.22
Technologies, Inc.), and 0.5 ul of AmpliTaq Gold (Applied Biosystems, 11,12,14 1 021
Inc.). Reducing the reaction volume by % did not significantly affect the :2 12(2] 3322
performance of the kit. The addition of BSA (1 ul of 1.6 mg/ml) 15 51 1 0:52
improved the amplification efficiency of many field samples, especially 16 30 6.60
mixtures. BSA was generally not necessary for the amplification of 17 20 4.12
known samples. Amplifications were performed using standard thermo- 17.3 1 0.21
cylers (Applied Biosystems, Inc., models 2400 and 9700). The 13 11 227
amplified products were separated on a 377 DNA Sequencer (Applied 18.3 1 0.21
Biosystems, Inc) and analyzed using Genescan and Genotyper software. 19 4 0.82
A custom Genotyper macro is supplied with the Y-PLEX™6 kit. 20 : 0.21

To evaluate the discrimination power of the Y-PLEX™6 STR 485 100.00
markers, a population database was generated for standard Connecticut
populations (Caucasian, African American, and Hispanic). Overall, out
of 787 males, 55% of the haplotypes (435) were unique, with the most
common haplotype detected in 32 males (4.10%). Within populations,

54%-74% of the haplotypes were unique (African American-74%, AFRICAN AMERICAN

Caucasian-65%, Hispanic-54%). The most common haplotypes ranged ALLELE # OF %
from ~2%-6% (African Americans-1.87%, Caucasians-6.17%, TIMES
Hispanics-5.78%—see tables below).

The Y-PLEX™6 validation study also examined the following DYS393 g 1 ;i 53?;
issues: species specificity (common domestic animals (males & 14 89 33:33
females), reproducibility, the effects of environmental degradation, 15 29 10.86
sample mixtures, stutter, peak balance at DYS385, kit sensitivity, and 16 1 0.37
nonprobative casework samples. These results along with the success of 17 1 0.37
the method with casework samples are discussed. 267 100.00
CAUCASIAN DYS 19 12 0 0.00

ALLELE # OF % ii 52 zigg
TIMES 142 0 0.00
DYS393 12 30 1235 15 96 35.96
13 175 72.02 16 61 22.85
14 31 12.76 17 43 16.10
15 7 2.88 18 L 0.37
243 100.00 267 100.00
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DYS 389 27 5 1.87 DYS 390 20 1 0.36
28 21 7.87 21 37 13.36
29 53 19.85 22 33 11.91
30 102 38.20 23 59 21.30
31 63 23.60 24 121 43.68
32 19 7.12 25 24 8.66
33 4 1.50 26 1 0.36
267 100.00 27 1 0.36
277 100.0
DYS 390 20 2 0.75
21 156 58.43 DYS 391 8 1 0.36
22 30 11.24 9 30 10.83
23 21 7.87 10 145 52.35
24 32 11.99 11 97 35.02
25 23 8.61 12 4 1.44
26 3 1.12 277 100.0
267 100.00
DYS 385 8 0 0.00
DYS 391 9 10 3.75 10 5 0.90
10 198 74.16 11 100 18.05
11 59 22.10 12 28 5.05
12 0 0.00 13 90 16.25
13 0 0.00 14 146 26.35
267 100 15 55 9.93
16 44 7.94
DYS 385 8 0 0.00 17 33 5.96
10 2 0.37 18 39 7.04
11 37 6.93 18.3 1 0.18
12 9 1.69 19 11 1.99
13 16 3.00 20 2 0.36
13.2 1 0.19 554 100.0
14 70 13.11
15 76 14.23 1. Three band haplotype detected in one individual-considered a single allele for
16 118 22.10 statistical purposes.
17 115 21.54
18 58 10.86 Most Common Haplotypes (Overall 787 )
19 26 4.87 DYS 393 DYS19 DYS389 DYS390 DYS391 DYS385 % N
20 6 1.12 1 13 14 29 24 11 11,14 410 32
534 100.00 2 13 14 29 23 11 11,14 216 17
3 13 13 30 24 9 13,14 1.91 15
4 13 14 30 24 11 11,14 152 12
5 13 14 29 24 10 11,14 1.40 11
Most Common Haplotypes (African American - 267)
HISPANIC DYS 393 DYS 19 DYS 389 DYS 390 DYS 391 DYS 385 % N
1 13 15 31 21 10 16,171 .87 5
DYS393 ALLELE # OF TIMES % ) 13 14 29 24 10 11,14 150 4
3 14 15 30 21 10 16,17 1.12 3
12 31 1119 4 13 14 28 25 11 14 112 3
13 202 72.92 5 14 17 30 21 10 18 112 3
14 34 12.27 *3 other haplotypes were detected three times each in CT African American
15 10 3.61 males.
277 100.0
Most Common Haplotypes (Caucasian - 243)
DYS 19 12 0 0.00 DYS 393 DYS 19 ]};YS 389 DYS 390 DYS 391 DYS 385 % N
13 46 16.61
14 153 5523 1 13 14 29 24 11 11,14 6.17 15
15 45 16.25 2 13 14 29 23 11 11,14 3.70 9
15/16 3 1.08 3 13 14 29 24 10 11,14 1.65 4
16 16 578 4 13 14 29 25 11 11,13 1.65 4
17 14 505 5 13 15 29 2.4 1-1 11,15 ) 1.23 3
y **5 other haplotypes were detected three times each in CT Caucasian males.
277 100.0
DYS 389 26 1 0.36 Most Common Haplotypes (Hispanic - 277)
27 5 1.81 DYS 393 DYS 19 DYS 389 DYS 390 DYS 391 DYS 385 % N
28 30 10.83 1 13 14 29 24 11 11,14 578 16
29 94 33.94 2 13 13 30 24 9 13,14 4.69 13
30 99 35.74 3 13 14 30 24 11 11,14 2.89 8
31 37 13.36 4 13 14 29 23 11 11,14 2.17 6
32 11 3.97 5 13 14 31 21 11 16,18 2.17 6
33 0 0.00 Y-PLEX 6, STRs, PCR
277 100.0
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B88 National Forensic Laboratory
Information System

Frank L. Sapienza, and Liqun Wong, Drug Enforcement
Administration, Office of Diversion Control, 600 Army Navy

Drive, Arlington, VA, Kevin J. Strom, PhD, Michael R. Baylor, PhD¥,
and J. Valley Rachal, Research Triangle Institute, 3040 Cornwallis
Road, Research Triangle Park, NC

Attendees will learn about the NFLIS (National Forensic
Laboratory Information System), a DEA (Drug Enforcement
Administration)-sponsored project that systematically collects results
from solid-dosage analyses conducted by state and local forensic labo-
ratories. The results present approximate drug evidence seized by law
enforcement agencies and sent to forensic laboratories for analysis,
although variation in local policies can influence whether evidence will
be submitted to a laboratory and subsequently analyzed.

The DEA and RTI (Research Triangle Institute) began imple-
menting NFLIS in September 1997. To date, approximately 60% of
state and local laboratories that perform solid-dosage drug analyses have
joined NFLIS. This includes 32 state laboratory systems and 41 local
laboratories, comprising a total of 170 individual forensic crime
laboratories throughout the U.S. In the next several years, the NFLIS
partnership will be enhanced to include federal laboratories such as
those operated by the DEA and other agencies. With the goal of a census
of all forensic laboratories in the U.S., the sustained recruitment of non-
enlisted state and local forensic laboratories will continue as well.

NFLIS seeks to serve the laboratory community. The Interactive
Data Site (IDS), which was first made available in January 2001, is of
high value to both participating and potential laboratory recruits. The
IDS combines timely and detailed analyses with a flexible, user-friendly
system. It allows participating laboratories to run parameterized queries
against the NFLIS database in a near real-time capacity. Labs can run
queries for their own data at the individual case-level or can calculate
aggregate regional and national results. IDS users can specify the time
period, region, type of laboratory, and drug type in order to customize
these queries.

NFLIS provides results of drugs identified and reported by partici-
pating laboratories. Aggregate data from the 170 NFLIS laboratories
representing the period October 2001 to September 2002 will be
presented. Highlighted findings will include the frequency of some
selected “drugs of interest” and analyzed items by drug category that
will show, by census region, the distribution of items by number and
percent of total analyzed items in the state and local forensic labora-
tories. The number and percentage of analyzed items for the twenty-five
most frequently reported drug items, as well as the major drug categories
such as narcotic analgesics, benzodiazepines, “club drugs,” stimulants,
and anabolic steroids, will also be detailed in tables and graphics. Select
data will be presented on commonly identified drug combinations,
special study analyses on drug purity, and drugs identified in strategic
geographic locations.

NFLIS is assisting the drug enforcement community in several
ways: supporting drug control/drug scheduling, highlighting variations
in distribution of controlled substances across geographic areas and over
time, improving estimates of drug availability, providing timely infor-
mation about the diversion of licit drugs into illicit channels, identifying
emerging drugs of abuse, increasing the understanding of the nation’s
drug problem, and linking the drug enforcement and forensic laboratory
community across the nation.

Drug Analysis, National Forensic Laboratory Information System,
Drug Database

B89 Potential Contamination When Wearing

Sterile Gloves During PCR Preparation:
Pass-Through Contamination From Skin

Miguel Lorente, MD, PhD*, Carmen Entrala, MS, PhD, Esther
Martinez-Espin, Javier Fernandez-Rosado, Jose A. Lorente, MD, PhD,
Javier Oliver, Margarita Rivera, Encarni Gracia, and Enrique
Villanueva, MD, PhD, Laboratory of Genetic ldentification,
Department of Legal Medicine, University of Granada, Avda,

Madrid, 11, Granada, Spain

Contamination during DNA analysis based on PCR is a serious
concern that usually happens in genetic labs. Although protocols are
developed to avoid this issue, it still happens and in most of the cases it
is not possible to determine the source of contamination. This paper
demonstrates how, even while wearing sterile gloves, contamination
from the user can occur. The attendee will learn that some extra-safety
measures should be considered.

Mitochondrial DNA (mtDNA) analysis has became a routine
procedure in human identification and in anthropological studies. One
of the advantages of analysing mtDNA is the enhanced sensitivity
afforded with the technique. Contamination can affect the final results
of a study, therefore, this feature must be considered. Quality control
and quality assurance procedures are enacted to minimize and monitor
contamination. However, sometimes it is not easy to identify the source
of spuriousness or inconsistency. One vector for contamination is the
gloves worn during experimentation. It is imperative to wear sterile
gloves and change the gloves as needed. Clinical and epidemiological
studies have demonstrated that bacterial and viral contamination can
occur on the surface of sterile gloves after being worn for a period of
time. Thus, DNA may get on gloves and be transferred during handling
(i.e., cross contamination). It is also possible for DNA to leach from the
user’s hand through the glove (i.e., pass through contamination). While
contamination of this nature is not a routine concern, it may explain rare
circumstances of undefined contamination. Therefore, a set of
experiments was designed to determine if gloves could be conduits of
contamination.

To study pass-through contamination, gloves were worn for
different time periods compatible with labs tasks. Gloves were worn
without touching anything for 5, 10, and 20 minutes by different users.
Only intermittent gentle rubbing between the thumb and index finger
was carried out to mimic general manipulations.

After each time frame a sample was taken from the areas usually in
contact with the tubes using a wet cotton swab and a negative control
was taken from a zone where no manipulations occurred. After the
swabbing the gloves were discarded.

All the swabs were extracted using an organic method (PCIA) and
amplified for HVIB and HVIIA according to Wilson et al.; also included
were some nuclear DNA amplification. Post-amplification of the
nuclear and mtDNA product was carried out using capillary
electrophoresis as previously described.

The experiments show that the length of time gloves are worn is an
interesting factor to be considered. In some samples even after five
minutes some DNA leached through the gloves, even in the apparent
negative controls. These results are compatible with the clinical studies
which have shown that after a time, even with careful washing, bacterial
and virus contamination on the surface of the gloves can occur related to
time and user.

These findings do not suggest that new practices in contamination
control are warranted. They do suggest possible sources for contami-
nation when it occurs. If gloves are not changed between cases, cross
contamination may occur and explain why DNA types from unknown
sources may be observed. However, cross contamination is not a serious
concern under current practices. Pass through contamination may
explain the presence of the operators mtDNA in a sample. Sensitivity of
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mtDNA analysis requires special care during the handling of samples
and reagents, and particularly in extreme situations where sample
manipulation is for prolonged times. If contamination persists, one may
consider changing gloves every five-ten minutes or using double gloves.
Also, washing the hands prior to putting on gloves could remove dead
cells or their products from skin surface.

DNA, Contamination, Gloves

B90 Comparison of Powerplex® 16 Bio

With DNA 1Q or Chelex 100 Isolation
Procedures

Juan J. Yunis, MD*, Cielo R. Pineda, MSc, Sandra Moreno, BS,
Claudia Rodriguez, BS, and Emilio J. Yunis, MD, Universidad
Nacional de Colombia and Servicios Medicos Yunis Turbay y Cia.,
Ciudad Universitaria, Calle 45, Universidad Nacional de Colombia.,
Ave 22 #42-24, of 102, Bogotd, Columbia

The goal of this presentation is to compare the efficiency and repro-
ducibility of Powerplex® 16BIO with DNA isolated samples by Chelex
100 and DNA IQ.

Different DNA isolation methods are used worldwide in forensic
and paternity testing laboratories. The amount of template and the
absence of PCR inhibitors are crucial factors in order to obtain efficient
and reproducible results.

The isolation of DNA by Chelex 100 is one of the most popular
methods for DNA isolation. However, the presence of PCR inhibitors
and the difficulty to determine the amount of DNA in a sample represent
some drawbacks for this method. The DNA IQ method has been
recently introduced. The virtual absence of PCR inhibitors and a known
quantity of DNA at the end of the extraction procedure represent major
advantages for this method. The performance of Powerplex® 16 BIO
(FGA, TPOX, D8S1179, vWA, Penta E, D18S51, D21S11, THOI,
D3S1358, Penta D, CSF1PO, D16S539, D7S820, D13S317, D5S818,
and Amelogenin, Promega Corporation, Madison, WI) on DNA isolated
samples by either Chelex 100 or by DNA IQ has been evaluated.

For Chelex samples, 10 ul of whole blood were incubated in 1 ml
of distilled water at room temperature for 30 minutes, spun down 3
minutes at 13000 rpm, and the pellet resuspended in 180 ul of Chelex
100 at 5%, vortexed, boiled for 8 minutes, vortexed and spun down
before use.

For DNA 1Q samples, 10 ul of whole blood were used following
manufacturers recommendations (Promega Corporations). Samples
were resuspended at 1 ng /ul according to the instructions.

The amplification of Powerplex® 16 BIO was carried out as
recommended and the PCR amplification products were resolved in
Long Ranger Gels (Biowhittaker) for 1 hr. 50 min. in a 20 x 43 SA32 gel
electrophoresis box at 2000 volts (50 Watts) in 1X TBE.

The results showed a decrease in the intensity of signals for the
TPOX and THO1 loci with Chelex isolated samples when compared to
the signals obtained with DNA IQ. In addition, the amplification failure
rate was higher in Chelex isolated samples (2.3%, 11 out of 480 samples
analyzed) compared to 0.57% with DNA IQ isolated samples (4/700).

Results underline the importance for the proper amount of DNA
template and the absence of PCR inhibitors in order to obtain balanced
and reproducible results with PCR megaplex systems such as
Powerplex® 16 BIO.

DNA, Paternity Testing, Powerplex®

B91 DNA-Typing of Sperm Collected From

Skin and Clothes After Washing

Christa Nussbaumer, PhD*, and Birgit Gruber, University of Vienna,
Institute of Forensic Medicine, Sensengasse 2, Vienna, Austria; and
Wolfgang Ostermann, Criminal Investigation Department of Lower
Austria, Landstrasser Hauptstrasse 1484, Vienna, Austria

The goals of this presentation are to call the scientists’ attention to
traces of sperm on the victim’s skin or clothes, which might still be
useful for DNA typing even after showering or machine-washing,
respectively.

Sexual assaults are some of the most frequent criminal cases
nowadays that the forensic DNA analyst that has to deal with.
Fortunately, the perpetrator often leaves strong evidence from seminal
fluid. Thus, many cases can be solved, if the evidence is collected
carefully, taking every trace and every possible piece of evidence into
account. However, and understandably, the victims of rapes feel the
urge to take a thorough shower and clean themselves and their clothes as
soon as possible. If this is the case, most of the biological traces are lost
and, at this point, the investigators have discontinued sampling and
DNA-typing since these data may no longer be considered useful.

In an experimental study, female volunteers took swabs from dif-
ferent areas of their bodies after having had sexual intercourse followed
by a shower. DNA-typing was done by STR analysis using the
AmpFISTR Kit SGM+ (Applied Biosystems).

In the second part of the study, seminal fluid was applied to pieces
of cotton cloth that were air dried and then cleaned in a washing machine
using different programs.

The results of DNA-typing of samples from either experiment show
that neither showering nor laundering by washing machine removed all
of the sperm cells. Most of the samples from the skin were typed
successfully and even showed high amounts of male DNA. Similarly,
most of the samples of laundry showed full DNA profiles of the sperm
donor. Depending on the temperature program used, DNA stayed on the
pieces of cloth more or less. The highest amounts of DNA were found
when using the 60°C program.

The findings suggest reassessing some of the routines practiced in
rape investigation when collecting evidence. Obviously, it might be
worthwhile to take swabs from victims even after showering and to
collect pieces of laundry such as underwear or bed linen even after
machine washing.

DNA-Typing, Sperm, Sperm After Washing

B92 Detection of Condom Residues by

Microscopic and GC/MS Examination

Wolfgang Keil, PhD*, Burkhard Rolf, and Hans Sachs, Department of
Legal Medicine, University of Munich, Frauenlobstrafie 7a, Munich,
Germany

Attendees will understand the development of methods to provide
evidence from the use of condoms during sexual intercourse and to
distinguish between condom brands.

The increasing number of sexual assault cases, where the uses of
condoms were reported, lead to the necessity of condom residue
analysis. The currently available microscopic techniques can provide
evidence for the use of condoms; however, the identification of a
specific condom brand is rarely achieved. The aim of this study was the
development of methods to distinguish between condom brands.

Examined microscopically were 30 condom brands available in
Germany (1 from the US, 3 from Sweden, 26 from Germany). The
surface of the condoms was swabbed with cotton tips and the swabs
were spread on microscopic slides. After staining with HE and Sudan 3,
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27 of the 30 samples showed numerous starch granules and 12 contained
few lycopodium spores. Thus, detection of these particles might indicate
the use of condoms. In rare cases, further types of surface particles
(besides starch granules and lycopdium spores) can be observed. In such
cases, even the microscopic examination might provide evidence for a
special condom brand.

In a further experiment, 6 volunteer couples were asked to provide
vaginal swabs in defined intervals after sexual intercourse using
condoms. In one case, lycopodium spores could be detected up to 4 days
after the intercourse. In the other cases, the spores could be detected
only during the first day. In 2 of the 6 cases, many cornstarch granules
could be found during the first day post coitus. These particles could be
found up to the fourth day.

These experimental data support findings during casework
examinations. If the victim claimed the use of a condom by the perpe-
trator, starch granules and also lycopodium spores were observed in
some cases during the microscopic examination of the vaginal swabs.

Since cornstarch granules are found on powdered latex examination
gloves as well, we would recommend the use of non-powdered gloves
during the examination of rape victims.

In addition to the microscopic investigation, the surfaces were
washed with ammonia buffer solution (pH 8.9). After a liquid-liquid
extraction with an ether/ethyl acetate mixture, the organic phase was
evaporated under nitrogen and the residue was derivatized with BSTFA.
One [IL of this solution was examined by GC/MS. Characteristic
chromatograms were obtained for every condom brand. A library was
established by storing the spectra of each chromatogram. The data
collected could be used as a reference for comparison with spectra
obtained from vaginal swabs collected in cases of sexual assaults. In an
experimental set up, a vaginal swab was extracted 24 hours after an
intercourse using a condom. The spectra obtained from the swab
matched the reference spectrum in the library for the respective condom
brand. The retrievals system calculated the match with 95%.

Thus, this data demonstrate that a combination of microscopic
investigation and GC/MS analysis may provide not only evidence for the
use of condoms but also a tool for the identification of a condom brand.
Further experiments will be necessary to increase the reference library
and to evaluate the chromatographic method with casework samples.

Condom Residues, Microscopic, GC/MS

B93 Identification of Skeletal Remains

From Mass Graves: Ten-Year
Experience of Our Work

Simun Andjelinovic, MD, PhD, Davorka Sutlovic, BS, Ivana Erceg, MD,
Vedrana Skaro, BS, Ante Ivkosic, MD, Boja Rezic, Marija
Definis-Gojanovic, MD, PhD, and Dragan Primorac, MD, PhD*¥,

Split University Hospital, Laboratory for Clinical and Forensic
Genetics, Spinciceva 1, Split, Croatia

Significant efforts are currently underway to identify missing
individuals discovered in mass graves situated throughout Croatia and
southern Bosnia and Herzegovina.

By the end of 1992, more than 15,000 persons were missing in the
Republic of Croatia as a result of the war. According to the authors’
records, 9,000 persons were killed. To date, 3,353 bodies have been
exhumed and 2,745 bodies identified. However, another 608 bodies
have to be identified.

During the last ten years, more than 900 bodies found in several
mass graves in Croatia, Bosnia, and Herzegovina have been identified
by the Laboratory for Clinical and Forensic Genetics using standard
forensic methods. Unfortunately, common methods for human identifi-
cation, like direct facial recognition or recognition of special features,
such as scars or marks, matching of fingerprints, dentition, and detailed
examination of the clothing and belongings of the dead, were not

sufficient in approximately 30-35% of all cases and DNA identification
was requested. The ability to analyse trace amounts of human DNA
from old teeth and bone samples offers the opportunity to identify
unknown skeletal remains by a comparative genetic analysis with their
presumptive relatives. However, DNA degradation and DNA contami-
nation are encountered frequently with DNA extracted from bone and
teeth samples recovered from mass graves. Furthermore, the quality of
DNA obtained from femur and teeth was higher than that obtained from
other types of bone samples. DNA isolation was performed, in addition
to some advanced methods, using standard phenol/chloroform/isoamyl
alcohol procedure. Some samples that failed to give results after a
second phenol/chloroform/isoamyl alcohol extraction were subjected to
additional procedures such as decalcification method with EDTA (ethyl-
enediamine-tetraacetic acid) prior to extraction of DNA and a NaOH
repurification method. Recently, new procedures for DNA extraction
(DNA IQ System) and DNA quantitation (AluQuant Human DNA
Quantitation System) were successfully tested in the laboratory.

During the last ten years, the following DNA identification systems
were used: AmpliType®PM+DQA1 PCR Amplification and Typing

Kit, AmpFISTR Profiler " PCR Amplification Kit, AmpFISTR Profiler
Plus™ PCR Amplification Kit, PowerPlex™ 16 System, AmpFISTR
Identifiler™ PCR Amplification Kit, immobilized SSO (sequence-
specific oligonucleotide) probes for the mitochondrial DNA control
region, and Y-Plex™6.

At the beginning of the identification process, AmpliType®
PM+DQA1 PCR Amplification and Typing Kit was used; however, it
proved unsuccessful in 75% of all cases. Common problems with this
kit were either amplification difficulties or nonspecific hybridization
that caused ubiquitous data. At the current time, two multiplex short
tandem repeats systems (PowerPlex™ 16 System and AmpFISTR
Identifiler™ PCR Amplification Kit) are being used which amplify 16
loci including all CODIS core loci in a single reaction with great
success. Up to date, 406 samples have been analyzed by DNA tech-
nology and obtained full genotypes in 355 samples (87%) with DNA
matches confirmed in 55 cases.

Identification, Mass Grave, STR

B94 Identification of a Cooked Meat Sample

By 12SrRNA Sequence Analysis

Varsha Srivastava, MSc*, and Gudalore Venkatesh Rao, PhD,
Centre for DNA Fingerprinting and Diagnostics, 7-18, E&F, ECIL
Road, Nacharam, Hyderabad, AP, India

Attendees will learn how the sequence of 12SrRNA gene adapted
in this study proved to be usable for animal identification.

The trade in endangered animals requiring conservation is a
problem in many parts of the world, particularly in Asia. Forensic
science laboratories frequently encounter tissue or meat samples of wild
animals lacking any morphological detail for identification purposes.

Identification methods such as blood grouping and biochemical
polymorphism have proved useful but the discriminating power of these
techniques is less than that of DNA markers. The fact that primers of
broad utility could be found for the fast evolving mitochondrial DNA
makes it likely that universal primer can also be designed for identifi-
cation purposes.

Sequence information and comparison of the rRNA gene can be
used as a tool in identification and classification of organisms. The
maternal origin of mitochondrial markers makes this method preferable
for analysis. Additionally, heteroplasmy does not exist in most of the
organisms. As the copy number of mt-DNA is high and the test involves
PCR amplification, only a few cells are required to carry out the
analysis.
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In the present study the knowledge regarding the sequence
variation in ribosomal RNA gene was used and an attempt made to
identify a meat sample.

A partial DNA sequence of 12SrRNA was used to identify the
cooked meat. Genomic DNA was extracted from the tissue and blood
samples using standard Phenol:Chloroform extraction procedures were
followed in the laboratory. The samples were kept overnight and DNA
was purified by precipitation with salt and washing with alcohol. The
control species used included such domestic animals as cats, dogs, cattle,
pigs, and humans. The universal primer of 12SrRNA region was used to
amplify the sequence from the animal species. The sequence of the
forward primer to amplify 12SrRNA region was: AAAAA GCTTC
AAACT GGGATTAGATACCCCACTAT. The sequence of the reverse
primer for the same region was: TGACT GCAGA GGGTG ACGGG
CGGTG TGT. The MJ Research Thermal Cycler was used to amplify
the samples. The conditions for amplification were: Initial denaturation
at 95°C for 2 minutes. Denaturation at 95°C for 1 minute. Annealing at
58°C for I minute. Extension at 72°C for 1 minute. Number of total
cycles was 30. Final extension was at 72°C for 10 minutes.

The PCR produced a single amplification product for each genomic
template. The size of all PCR products tested showed no obvious
differences when separated on a 2% Agarose gel with size being approx-
imately 386 bp. Products were purified by treating the samples with
shrimp alkaline phosphatase; exonuclease sequencing was performed
with forward primer and Big Dye Terminator; and, cycle sequencing
products were purified by salt precipitation, followed by three washes
with 70 percent alcohol, and, final wash with absolute alcohol. Products
were dissolved in 4.5 microlitre of sequencing dye. Finally, products
were separated on 5 percent denatured polyacrylamide and were
detected using a PE Applied Biosystems 377 DNA Sequencer.

Blast Software aligned the sequences. Identity of the meat sample
with that of known sequence of 12SrRNA gene of sus scrofa was found
to be 97%. The Genus sus is the Latin word for “pig” and Species name
scrofa is also Latin for “breeding sow.” The sequence of 12SrRNA gene
adapted in this study proved to be usable for animal identification.

Finally, the case with which homologous sequences can be gathered
will facilitate a synergism between molecular and evolutionary biology,
which will lead to insight into genetic structures and phylogenetic
history.

12SrRNA, Mitochondria, Blast

B95 The Forensic Implications of Shoelaces:
Can Handedness be Determined by

Shoe-Tying Method?

Susan McPherson, BA*, Brian Childs, BA, and Turhon A. Murad, PhD,
Department of Anthropology, California State University, Chico, CA

The goal of this presentation is to present to the forensic community
the notion that there is no statistical significance between handedness
and the methods used to tie one’s shoelaces.

While the act of tying one’s shoes stirs neither controversy nor
excitement, the question has been posited as to whether the handedness
of an individual can be determined, or at least seriously suggested, by the
appearance of an individual’s tied shoelaces. This presentation,
information that may be helpful in a forensic setting, features the results
of a study aimed at evaluating the correlation between handedness and
the specific technique employed in tying shoelaces.

An extensive survey was undertaken (n=1000), in which partici-
pants were asked their age, sex, and handedness. Each was then asked
to demonstrate the technique used to tie his/her shoelaces. The authors
approached a random sample of males and females representing all ages
over the course of several weeks on various days of the week. All

sampled individuals were approached at various locations within the
same community of over 60,000 residents. Participation in the survey
was voluntary, with participants receiving no rewards or considerations.

It is noted that the proportion of the world population represented
by left-handed individuals has been reported to be between 10% and
13%. In this study it was determined that left-handed individuals were
represented by 11% of the total participants. The authors equally polled
males and females; 50.4% of the participants were female and 49.6%
were male. While specific age was recorded for each participant, ages
were later grouped into ten-year ranges for the statistical analyses.
Because the study was limited to observations only upon adults, 18 and
19 year-olds were lumped in the youngest age category; 20-29 year-olds,
the next; 30-39 year-olds, the next; and so on, to include an 80-89-year-
old group. Age distribution followed a relatively normal curve. The
largest group was composed of 20 to 29 year-olds, (n=366).

Twelve methods of tying shoelaces were noted and labeled 1-12.
Each of the 12 methods was further noted to be composed of three tying
stages. Stage one began by first crossing the left lace over the right
(exhibited in methods 1-6), or the right lace over the left (exhibited in
methods 7-12). These data were referred to as “tie-style.” Stage two
was determined by the loop being created either on the right or left side.
Stage three of the process was determined by whether the right or left
loop is set on top of the other loop, when the tie was completed. The
result knot was designated as method 1-12. For each participant the
three stages were documented on a form and completed by the authors
in the field.

A statistical analysis of the data was conducted using SPSS.
Initially, it appeared that there was a difference in the way left-handed
individuals tied their shoes. However, such was not the case. As an
example, method #1 (a left-over-right tie-style) was used by 38.9%
(n=337) of all right-handed individuals, and only 10.6% (n=11) of all
left-handed individuals. Conversely, 31.7% (n=33) of all left-handed
individuals used method #9 (a right-over-left tie-style), while only 6.8%
(n=59) of right-handed individuals used this method. This initially
appeared important, although it was later determined to be statistically
insignificant. While left-handed individuals chose this method most
frequently, a greater number of right-handed individuals also chose it,
thereby creating the inability to distinguish handedness. It was
determined that tie-style is a more accurate indicator of left versus right-
handedness.

In conclusion, because both an overwhelming proportion of the
general population is right-handed, and there is greater variation in the
way right-handed individuals tie their shoelaces, it is inappropriate to
infer handedness from tied shoelaces. We could not reject the null
hypothesis that there is no difference between left and right-handed
individuals and the way they tie their shoelaces.

Handedness, Shoelaces, Criminalistics

B96 Establishing the rDNA IGS

Structure of Cannabis Sativa

Hsing-Mei Hsieh, Rur-Jyun Hou, Li-Chin Tsai, Li-Hung Huang,
Ku-Feng Chen, Yi-Chen Kuo, Adrian Linacre, and James Chun-I
Lee, PhD*, Taiwan Central Police University, 56 Shu-Jen Road,
KweiSan Taoyuan, Taiwan

The educational objective of this presentation is to establish the
rDNA IGS structure of Cannabis sativa as a means of both classification
and identification.

The rDNA IGS structure was established for the use of
classification and identification of Cannabis sativa in this study. DNA
fragments of rDNA IGS were amplified by PCR from four Cannabis
samples and two fragments, 1kb and 1.5kb, were obtained. After cloning
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and sequencing analysis, 2 regions dispersed and 6 different repeat units
were found in 1.5kb DNA fragment. There are 3 repeat units with 2
copies of each in the first region, the first half of IGS sequences. The
sequences of repeat units are CTCTTTCCCTTTGGGACTTGATATG,
CCAAAGTGTTGGTCGGGTTCAACAAAAGACTTA and CCGAA-
AAATAATTTTTTTCTGTGGTGTTG. The second region is composed
of another 3 different repeat units but with different copies of each. The
sequences of repeat units are CTAAGAGTGGGTGCACA, GCC-
CTTGTTGTGCCTTGGTGCA and CTGCACCCACACGTGAGGT-
TAACTGAC. In the repeat sequences there are point polymorphisms
observed in this study. In the sequence comparison of 1 and 1.5kb frag-
ments, the sequences of 1kb fragment were found highly consistent with
the 5” end sequence of 1.5kb DNA fragment including the first repetitive
DNA region. There are, however, one 9bp insertion/deletion and 14
point polymorphisms observed in the relevant position. The DNA
sequences of this 1.5kb were compared with all the plant sequences reg-
istered in GenBank by Fasta program of GCG software. The result
showed that this DNA fragment was significantly different from any
other DNA sequence so far recorded. These specific and complex vari-
ations of IGS may be related to the species and geographic distributions.

Cannabis sativa, rDNA IGS, Species Identification

B97 Detection of Pyrolytic Products of
Amphetamine and Methamphetamine

by Differential Scanning Calorimetry

Raeann Carrier, Brenda J. Schuler, BS, Madhu Sanga, MS, Tina
Bland, BS, Timothy S. Tracy, PhD, and Patrick S. Callery, PhD*,
Department of Basic Pharmaceutical Sciences, West Virginia
University Box 9530, School of Pharmacy, Morgantown, WV

The goal of this presentation is to develop a method for character-
izing thermal degradation products of smoked drugs of abuse.

Differential scanning calorimetry (DSC) is a thermal analytical
technique used to characterize changes in the state of a material.
Because DSC operates under tight temperature controls, the authors
applied this technique to studies on the thermal decomposition of drugs.
A number of physical and chemical changes can occur in a material as
its temperature is increased, and methods for characterizing these alter-
ations upon heating or cooling a sample of the material is referred to as
thermal analysis. In this technique, sample and reference material are
maintained isothermally to each other by proper application of electrical
energy as they are heated or cooled at a linear rate. The difference in
energy input required to maintain the sample and the reference at exactly
the same temperature is plotted as a function of the sample temperature.

Sample sizes of 0.6-1.0 mg of amphetamine sulfate and metham-
phetamine hydrochloride were analyzed using a Perkin Elmer
Differential Scanning Calorimeter 7 (DSC7). The sample was placed
into an aluminum sample pan. The pan and sample were covered with a
lid that was crimped so that the sample was encapsulated in an airtight
container. The pan with the sample was placed in the sample holder,
while an empty reference pan with a cover was placed on the reference
side. The analysis was begun after dry nitrogen was passed through the
instrument for 10 min. Scanning rates of 20° and 40°C/min were eval-
uated in the temperature range of 25° to 500°C. Samples were eluted
with 100 puL of ethanol and 5 pL portions were injected onto a C-18
reverse phase HPLC column with 90:10 MeOH:H,O mobile phase at a
flow rate of 1 mL/min. Samples were also analyzed by GC-MS on a
DBS5 capillary column with oven temperature 50°C held for 1 min then
programmed at 15°C /min to 280°C.

Both amphetamine and methamphetamine degraded when heated in
the DSC instrument. At least 5 decomposition products were observed
by HPLC and GC-MS analysis.

DSC can be used to study the thermal instability of amphetamine
and methamphetamine in a sealed, temperature-controlled environment.
The profile of degradation products formed can be compared to the
products formed by other pyrolytic methods.

Amphetamines, DSC, Pyrolysis

B98 Differentiation of Gel Pen Inks by Thin
Layer Chromatography, Fourier
Transform Infrared Spectroscopy, and

Energy Dispersive X-Ray Spectrometry

Albert H. Lyter 1lI, PhD¥*, Federal Forensic Associates,

P.O. Box 31567, Raleigh, NC; and O.P. Jasuja, PhD, A.K. Singla,
and M .K. Mand, Department of Forensic Science, Punjabi University,
Patiala, India

The goals of this presentation are to illustrate an examination
methodology for the differentiation of gel inks.

The analysis of writing inks has been an integral part of the field of
Questioned Document examination for many years. Early attempts to
differentiate writing inks relied upon either physical methods such as
microscopic examination or the use of filters and various light sources,
or the use of chemical spot tests, requiring application of the appropriate
chemicals directly to the document. In the early 1970’s extensive work
was done by governmental laboratories in both the U.S. and Switzerland
in the use of thin layer chromatography as a method to differentiate
writing inks. These studies led to the approval of 2 ASTM standards for
the examination of commonly found writing inks for the purpose of
either differentiation or identification by comparison with a standard
collection of ink formulations. In the late 1980’s, a new class of writing
inks was introduced: gel inks. These inks were applied to the paper
surface by a ball mechanism similar to ballpoint pens, but the ink was
not the “oil” based ink commonly found in ballpoint pens. Gel ink is a
mixture of colorant, dyes, or pigments, and water based gel or carrier.
Due to these differences, water gel vs. solvent and containing pigments
and dyes vs. dyes alone, a different examination methodology is required
to differentiate adequately gel inks.

In this work, a collection of 43 different gel ink samples was
examined using thin layer chromatography, Fourier Transform Infrared
Spectroscopy (FTIR) and Energy Dispersive X-Ray Spectrometry. The
physical characteristics of the inks were noted, including color, reaction
to ultraviolet light, and solubility in several common solvents. Thin
layer chromatographic analysis was conducted using a variety of solvent
systems and the color and placement (Rf) of components were noted.
The solubility characteristics and TLC results allowed for differentiation
of many samples of similar color and different manufacture. Due to the
presence of some pigment only based ink systems, there remained a
segment of the collection that could not be differentiated by TLC. The
use of both FTIR and X-Ray spectrometry allowed for further differen-
tiation through the identification of elemental composition due to the
pigments present or by the presence of different spectroscopic results
due to the use of different gels from one manufacture to another. A cor-
relation could be made in some instances between elemental content and
ink color or appearance, as well as between molecular structure and ink
manufacture.

Future work will include the incorporation of a larger collection of
gel inks from additional manufactures, as well as the use of Raman
Spectroscopy to investigate further the molecular structure of the gel.

Questioned Documents, Gel Inks, Ink Analysis
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B99 Laser Desorption Mass Spectrometry:

Part I. LDMS as a Tool for Investigating
the Authenticity of Items of Historical
and Archaeological Interest

John Allison, BS, PhD* Donna M. Grim, BS, MS, and Leah Balko, BS,
Department of Chemistry, Michigan State University, Department of
Chemistry, Michigan State University, East Lansing, MI; and Jay A.
Siegel, BS, PhD, Michigan State University, School of Criminal
Justice, Baker Hall, East Lansing, M1

At the conclusion of this presentation, attendees will understand the
basics of laser desorption mass spectrometry (LDMS), and how it can be a
tool for the selective characterization of color components in a wide variety
of samples. They will also gain some insights into the kinds of materials
that can be characterized and the information that can be extracted from
laser desorption mass spectra. Finally, they will learn that LDMS may be
a versatile tool in a forensics laboratory for a variety of solid samples.

Laser desorption mass spectrometry can be performed with instru-
ments that are now commonly sold to characterize biomolecules - matrix-
assisted laser desorption/ionization (MALDI) mass spectrometers. These
instruments use pulsed UV lasers and time-of-flight mass spectrometers for
analyzing ions desorbed from solid samples during laser irradiation. In this
work, a tabletop instrument from PE Biosystems is used. This research
focuses on the direct desorption and ionization of compounds that provide
colors to samples, from a variety of solid supports and matrices. The ana-
lytes include organic dyes, inorganic pigments, and materials known as
lakes, which are organic dyes attached to inorganic supports. In LDMS,
samples are placed on a metal plate and introduced into the vacuum system
of a mass spectrometer for analysis. Methods for securing the sample
depend on the type of sample. A variety of approaches will be discussed
for introducing small samples, such as single threads or paint chips, into the
instrument.

Items of historical and artistic interest are frequently valuable because
of their vibrant colors. If the authenticity of such an item is questioned, one
factor that must be considered is whether the chemical components are con-
sistent with the alleged date of its creation. The chemical composition of
decorative colorants, paints, and writing inks also provides useful archaeo-
logical and historical insights into the technological skills and trade routes
of the people who created them. Even in fairly recent paintings, there is
considerable interest in the changing artist’s palette, what paints were
available, how certain effects were created, and how colors in a painting
originally appeared at the time it was created.

An overview of the basic concepts associated with laser desorption
mass spectrometry will be provided, followed by a demonstration