FDA Science and Mission at Risk Report of the Subcommittee on Science and Technology

JAM Subcommittee to the FDA Science Board

The Commissioner’s Charge Statement to the Science
Board

Review and report the broad categories of scientific and technologic
capacities that FDA needs to fully support its core regulatory functions
and decision-making throughout the product life cycle, today and over
the next decade. Specifically:

= Are there any important gaps in current scientific capacities in
which FDA should substantially increase efforts to ensure that it
can address current or expected scientific demands of FDA’s
regulatory mission? In what areas should the Agency maintain or
strengthen its current level of work and capacity?

= Are there areas of science in which the Agency should consider
refocusing its efforts in order to better address current or
anticipated future scientific demands of FDA's regulatory mission?

= What opportunities exist to enhance the overall effectiveness of
FDA'’s scientific and technologic capacity through coordination of
scientific activities and priority-setting across FDA components?

= What opportunities exist to better leverage FDA's scientific
capacity through collaboration with other public agencies and
private organizations? Are there other approaches to resource
leveraging that FDA could pursue to better support needed
scientific capacities?

Background and Rationale for Current Review

Although this is not the first review of the FDA, the Committee views
the timing of this review as critical in charting FDA’s future course. It
comes in the year of the 100" anniversary of the Agency, a time of
unprecedented scientific opportunities to allow reduction of uncertainty
in the regulatory process; a time of increasingly complex product
reviews based on scientific advances and globalization; a time of
increased scrutiny of the Agency by its stakeholders; and a time of
declining budgets in real dollars. This environment presents both a
challenge and an opportunity for FDA to pursue a deliberative process
that will focus on ensuring the continued quality and productivity of the
Agency’s science base. Never before have there been such
opportunities to leverage the expertise and resource needs with
external partners as outlined in the FDA’s Critical Path Initiative. The
presence of a new Commissioner with unique experience in clinical
research in both academia and government strengthens this
opportunity, as does the implementation of NIH’s Road Map Initiative
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with emphasis on translational research and CDC’s new emphasis on
prevention research.

Historical Perspective of FDA Reviews

A number of reviews by previous Science Board and other external
committees have examined aspects of FDA’s science programs. For
example, several reports have unanimously and emphatically affirmed
that the presence in the FDA of a vigorous, high-quality intramural
program of scientific research provides the essential foundation of
sound regulatory policy and performance, and ensures that the FDA is
and will continue to be best positioned to carry out its statutory
responsibilities. However, this is not necessarily appreciated by the
public, policymakers and other stakeholders, including industry.

The FDA needs to communicate, both internally and externally, a clear
vision of the fundamental role of science in the regulatory process. This
vision should define the role of science in developing relevant guidance
documents and in developing, modifying and approving appropriate
standards. The vision should delineate the role of science in
determining how effectively FDA responds to new technologies and
facilitates the introduction of those technologies to consumers in a safe
and effective manner. Development of a system for summarizing the
scientific and other factors leading to guidances or approvals (or
rejections) would be useful for FDA, as it reviews its decisions, as well
as for the public. Therefore, it is important that the current review
enumerates examples that illustrate the diversity and quality of FDA
intramural science accomplishments that have had major impacts on
the regulatory mission of the Agency.

Goals of the Present FDA Review

The major goal of this review will be to determine how science is
currently being used to address FDA’s evolving regulatory challenges,
with specific objectives: to identify where enhanced internal scientific
expertise will be needed to maintain the Agency’s high standards of
regulatory decision making in the face of rapidly changing technology;
to determine if FDA is doing what is needed to evolve FDA's
professional expertise so as to be able to review new kind of products
in a knowledgeable way; to evaluate if scientific expertise is being
effectively used; to determine if regulatory science and research
projects achieve relevant regulatory goals and if those goals are still
relevant; and finally, to identify the biggest future challenges facing
each of the Centers as well as the major barriers to addressing them.

The Committee will assess the many facets of how the Agency invests
in and maintains its intellectual capital. The review will focus on FDA-
wide scientific peer review; recruitment and retention of outstanding
scientific personnel; invigorating training programs that transcend
Center and program lines; instituting efficient management and review
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practices that ensure the science enterprise is responsive to evolving
regulatory needs; and exploring opportunities for increased
collaboration with the extramural community, including industrial and
academic and other governmental laboratories. The goal will be to
make recommendations to create more uniform and consistent
processes for setting priorities and ensuring quality across the FDA.
The Committee will identify defining principles which will guide the
direction of resources to the highest priority activities.

Given the breadth of subjects and time frame, it is not feasible for the
Review committee, to visit individual Centers and laboratories, or to
conduct specific evaluations of individual scientists, laboratories or
programs. Rather, the Committee will undertake a high-level review of
the state of the science in the FDA and focus its attention on the
organization of the scientific programs, their interactions with the
extramural scientific community, and the policies, procedures and
standards that govern their conduct. Three areas that are perceived to
be common to all Centers and which need immediate attention will be
examined in detail. These include: genomics, information technology
infrastructure, and post-marketing surveillance processes.

The Review Process

The Review will take place in two phases. Phase I will be a trans-FDA
program fact-finding effort by an internal committee. The fact-finding
effort will focus on identifying general characteristics of the science
effort as well as special features of the various Centers and programs
that make up FDA. This includes distinguishing the common and
unique features of science programs across FDA; their
complementarities to the FDA regulatory mission; the impact of
decision-making processes and other factors that shape the role, size,
and scientific staff (composition, recruitment, and retention); the
nature and process of research evaluation; and issues in review.
Another major element of the internal fact-finding will involve the
science infrastructure with special consideration of the new White Oak
facility, which offers opportunities for consolidation and promotion of
synergy across programs. Since important differences exist across the
intramural programs of the individual Centers and programs — a
reflection of their distinctive missions — data explaining the variations
among the Centers will also be gathered. The fact-finding committee
will be guided by an executive working group and four Subcommittees
including IT infrastructure, genomics, post-marketing surveillance, and
general infrastructure issues. A broad range of Center directors, other
key administrators and senior intramural research and review
scientists should be represented in the working group.

Specifically, the internal review will gather data on: Human and
Physical Resources; Intellectual Environment; Administration of
Science; How is the Scientific Staff Chosen; Quality Control: The
Individual Peer Review Process; The Training Function and Career
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Development; Scientific Interactions with Industry, Academia, other
Government Scientists; the White Oak Facility; Measures of
Productivity and Impact of the FDA Intramural Research Program on
the regulatory mission; Budgetary Resources over the past 10 years
(budget formulation and execution processes, and each Center’s and
Office of Regulatory Affairs best estimates of absolute and relative
expenditure of resources on research and laboratory testing, including
budget and personnel); and Mechanisms for inter- and intra-Center
communication to improve the scientific support infrastructure and
collaborations within FDA and with the external scientific community
with special emphasis upon intramural NIH and CDC scientists.

Phase II of the review will be carried out by a group of external
advisors composed of four members of the Science Board and
additional representatives from industry, academia, and other federal
agencies. The data from Phase I will be reviewed plus interviews will
be conducted by the external committee with the following: Secretary
HHS; the NIH Director as well as selected NIH institute Directors; FDA
leaders, center directors, and senior scientists, and other stakeholders,
including research executives from industry (biotech, large pharma,
and device companies via the respective trade organizations). The
Subcommittee will be divided into nine groups based on expertise, and
will then be assigned to the review of one of the following: Centers for
Drug Evaluation and Research, Biologic Evaluation and Research, Food
Safety and Applied Nutrition, Toxicology Research, Veterinary
Medicine, Devices and Radiologic Health, Genomics, Information
Technology, and Surveillance and Statistics.
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Draft Report Template Developed by the Subcommittee
to Guide the Review

Section | — Defining Major Goal

This section would define the overarching goals of the Agency and
define the critical needs in a regulatory context (e.g., reducing
uncertainty in regulatory decision making).

Section Il — lIdentifying Current and Future Scientific
Regulatory Challenges and How They Are Being Addressed

The purpose of this section would be to detail the perceived current
and future regulatory challenges. The identification of these challenges
would be by both FDA components and FDA stakeholders, so that
several points of view are captured. Since the ability of FDA to identify
the key scientific regulatory challenges and propose solutions is critical
for the Agency to effectively manage its scientific resources, it is
important to review the processes by which FDA identifies and
addresses these challenges. (For example, many of the principles
contained in the Critical Path white paper may now seem self-evident;
what process did the Agency use to identify and articulate these?; and
would they apply to areas other than medical product development?)

Data: Two types of information could be collected for this section:

® Perceived current and future challenges. Input would come from
FDA and FDA stakeholders and might include such areas as:

« Increasing numbers of applications

 New types and increased volume of data

 New types of products

« Globalization

« Areas of scientific uncertainty in regulatory requirements and
decision making

= Information on FDA processes for identifying and addressing
current and future scientific regulatory challenges.

® Current Portfolio of FDA Science Programs (table)

Section 111 — Identification of Science Gaps

Purpose of this section would be to ask for input on more specific
identified scientific gaps and needs required to meeting the scientific
challenges articulated in Section II. These gaps would be from
assessments from FDA and FDA stakeholders (e.g., what major
scientific gaps need to be filled from FDA and stakeholder perspective).
This could be reported in generalized areas but not listing specific
projects (e.g., similar to the Critical Path report’s identification of 6
major topics, without getting to the detail of the Critical Path
opportunities list).
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Emphasis could be placed on those broad areas which span several
FDA Centers (e.g., genomics, post-market surveillance, methods of
receiving, storing and mining large datasets, refining statistical and
trial design issues).

Section IV — Trends Affecting FDAs Regulatory Responsibilities
and Resources

This Section would contain a factual compilation of quantitative
temporal trends in a number of areas that impact the ability of Agency
to address the future challenges and hurdles detailed in sections II &
ITI, and would also identify radical changes that are occurring in the
regulatory demographics and increased responsibilities in the FDA
regulatory inventory. Trends could be in a number of areas and might
include:

Science investment:

= NIH

= CDC

® Industry R&D - US

® Industry R&D developed by the Subcommittee to guide the
review - foreign

= FDA total appropriated

" FDA science programs

Staffing:

= NIH

= CDC

® Industry R&D - US

= Industry R&D - foreign

®= FDA (breakdown of scientists by category and expertise)

Regulated products and businesses (could be center specific):

= Number of new regulated product categories
= Number of regulated products
®= Number of regulated firms

Number of FDA submissions utilizing novel technology or data:

= Combination products

®= Nanotechnology products

" Therapeutic proteins

®= Recombinant or transgenic products
® Pharmacogenomic submissions
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External scientific partnerships and collaborations:

= CRADAs

®= Memorandum of Understanding
® InterAgency Agreements

= OQOthers

Other trend categories.

Section V — Recommendations

This section could include all recommendations resulting from the
Science Board Review and discussions. Recommendations could fall
into several categories:

1. Recommendations regarding the process FDA uses to periodically
evaluate regulatory scientific challenges and to prioritize its
science portfolio

2. Recommendations regarding the balance of FDAs current
portfolio (e.g., what areas need additional attention, which areas
need less?)

3. How can FDA better leverage collaborations and other avenues
(e.g., establishment of an FDA foundation) to help address these
critical areas. This would include discussion of how to better
integrate across the Agency efforts in broad, cross-cutting areas
that are common to several centers (e.g., genomics, post-market
surveillance, methods of receiving and handling large datasets,
refining statistical and trial design issues).

Section VI — Conclusions

This section could include the committee’s overall impression of FDA
science programs. If there are more global recommendations, beyond
what the Agency can implement alone, this section would be an
appropriate place to include them.
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Roster of Subcommittee Members and Advisors to the

Subcommittee

Science Board Subcommittee Members

Gail H. Cassell, MS, PhD, DSc (Hon);
Subcommittee Chair

Vice President, Scientific Affairs and Distinguished
Lilly Research Scholar for Infectious Diseases

Eli Lilly and Company

Allen D. Roses, MD, FRCP (Hon)
Jefferson-Pilot Professor of Neurobiology and
Genetics

Professor of Medicine (Neurology)

Director, Deane Drug Discovery Institute
Senior Scholar, Fugua School of Business
Senior Vice President, Pharmacogenetics
GlaxoSmithKline (retired 9/07)

Barbara J. McNeil, MD

Ridley Watts Professor and Head
Department of Health Care Policy
Professor of Radiology

Harvard Medical School

External Advisors to the Subcommittee

David Altshuler, MD, PhD

Founding Member and Director, Program in
Medical and Population Genetics, Broad Institute
of Harvard and MIT

Associate Professor of Genetics and Medicine
Harvard Medical School and Massachusetts
General Hospital

Leslie Z. Benet, PhD (Subgroup Chair: Center
for Biologics Evaluation and Research)
Professor, Department of Biopharmaceutical
Sciences

University of California, San Francisco

Robert Califf, MD

Director of the Duke Clinical Research Unit
Professor of Medicine, Division of Cardiology
Duke University Medical Center

P. Joan Chesney, MD

Director, Office of Academic Programs and
Member, Department of Infectious Diseases

St. Jude Children’s Research Hospital

Professor of Pediatrics, Division of Infectious
Diseases and Associate Dean for St. Jude
Academic Affairs

University of Tennessee College of Medicine
Former Chair FDA Pediatrics Advisory Committee
and Member, FDA Anti-infectives Drug Advisory
Committee

Barbara Alving, MD

Director

National Center for Research Resources
National Institutes of Health

D. Bruce Burlington, MD

Executive Vice President for Business Practices
and Compliance

Wyeth Pharmaceuticals (retired 7/07)

C. Thomas Caskey, MD

Chief Operating Officer and CEO-/Director-Elect
The Brown Foundation Institute of Molecular
Medicine

Executive Vice President of Molecular Medicine &
Genetics

University of Texas Health Science Center at
Houston

David L. DeMets, PhD
Professor and Chairman
Department of Biostatistics & Medical Informatics
University of Wisconsin
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External Advisors to the Subcommittee

Susan Desmond-Hellmann, MD, MPH
(Subgroup Chair: Center for Drug Evaluation and
Research)

President, Product Development

Genentech, Inc.

Former member HHS Advisory Committee on
Regulatory Reform

Garret A. FitzGerald, MD

Professor of Medicine and Professor and
Chair of Pharmacology

Department of Pharmacology

University of Pennsylvania School of Medicine

Robert Goldstein, MD, PhD (Subgroup Chair:
Genomics)

Chief Scientific Officer

Juvenile Diabetes Research Foundation
International

Peter Barton Hutt
Senior Counsel

Covington & Burling LLP
Former Chief Counsel FDA

Sangtae Kim, PhD (Subgroup Chair:
Information Technology)

Donald W. Feddersen Distinguished Professor
Purdue University

Former VP Information Technology Eli Lilly and
Pharmacia

Cato T. Laurencin, MD, PhD

Lillian T. Pratt Distinguished Professor

of Orthopedic

Professor of Biomedical and Chemical Engineering
University of Virginia

J. Glenn Morris, MD, MPH, TM
Director

Emerging Pathogens Institute
University of Florida, Gainesville

Robert M. Nerem, PhD (Subgroup Chair: Center
for Devices and Radiological Health)

Parker H. Petit Professor and Director

Institute for Bioengineering and Bioscience
Georgia Institute of Technology

J. Marc Overhage, MD, PhD

Informatics and Electronic Medical Records
Research Scientist, Regenstrief Institute, Inc.
Associate Professor of Medicine

Indiana University School of Medicine

Susan Ellenberg, PhD (Subgroup Chair:
Surveillance, Statistics)

Professor of Biostatistics

Associate Dean for Clinical Research

University of Pennsylvania School of Medicine
Center for Clinical Epidemiology and Biostatistics

Alfred Gilman, MD, PhD

Nobel Laureate Physiology and Medicine

Dean, Southwestern Medical School and Regental
Professor, Department of Pharmacology
University of Texas Southwestern

Medical Center at Dallas

Leroy E. Hood, MD, PhD
President
Institute for Systems Biology

Evan Kharasch, MD, PhD

Russell D. and Mary B. Shelden Professor of
Anesthesiology and Director,

Division of Clinical and Translational Research
Washington University School of Medicine

Julia Lane, PhD

Senior Vice President

Director, Economics, Labor and Population
NORC/University of Chicago

Jeffrey M. Leiden, MD, PhD
Partner, Clarus Ventures, LLC
President & Chief Operating Officer
Pharmaceutical Products Group
Abbott Laboratories (retired)

Philip Needleman, PhD, MS, BS

Chief Scientific Officer, and Senior Executive Vice
President

Pharmacia (retired)

Dale Nordenberg, MD

Managing Director, Healthcare Industry Advisory
PriceWaterhouseCoopers

Former Associate Director for Informatics

and Chief Information Officer

National Center for Infectious Diseases

Centers for Disease Control and Prevention

Jim E. Riviere, DVM, PhD (Subgroup Chair:
Center for Veterinary Medicine)

Burroughs Wellcome Fund Distinguished Professor
and Director

Center for Chemical Toxicology Research and
Pharmacokinetics, and Biomathematics Program
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External Advisors to the Subcommittee

Eve Slater, MD, FACC

Senior Vice President-Worldwide Policy

Pfizer Inc.

Former Asst. Secretary for Health and Human
Services

Former Vice President — Global Regulatory Affairs
Merck Medicines and Vaccines

P. Roy Vagelos, MD
Retired Chairman and CEO of Merck & Co., Inc.

John A. Thomas, PhD (Subgroup Chair:
National Center for Toxicological Research)
Adjunct Professor

Indiana School of Medicine

Catherine E. Woteki, PhD (Subgroup Chair:
Center for Food Safety and Applied Nutrition)
Global Director of Scientific Affairs

Mars, Inc.

Former Undersecretary for Food Safety in the US
Department of Agriculture and

Dean, Iowa State University College of Agriculture

Biographical Profiles of Subcommittee Members and
Advisors to the Subcommittee

Gail H. Cassell, MS, PhD, DSc (hon) - Subcommittee Chair
is currently Vice President, Scientific Affairs and Distinguished Lilly
Research Scholar for Infectious Diseases, Eli Lilly and Company in
Indianapolis, Indiana. She is the former Charles H. McCauley Professor
and Chairman of the Department of Microbiology at the University of
Alabama Schools of Medicine and Dentistry at Birmingham, a
department which ranked first in research funding from the National
Institutes of Health during the decade of her leadership. She obtained
her BS from the University of Alabama in Tuscaloosa and in 1993 was
selected as one of the top 31 female graduates of the 20™ century. She
obtained her PhD in Microbiology from the University of Alabama at
Birmingham and was selected as its 2003 Distinguished Alumnus.

She is a past President of the American Society for Microbiology (the
oldest and single largest life sciences organization with a membership
of over 42,000). She was a member of the National Institutes of Health
Director’s Advisory Committee and a member of the Advisory Council
of the National Institute of Allergy and Infectious Diseases of NIH. She
was named to the original Board of Scientific Councilors of the Center
for Infectious Diseases, Centers for Disease Control and served as
Chair of the Board. She recently served a three-year term on the
Advisory Board of the Director of the Centers for Disease Control and
as a member of the Secretary of Health and Human Services Advisory
Council of Public Health Preparedness. Currently she is a member of
the Science Board of the Federal Food and Drug Administration. Since
1996 she has been a member of the US-Japan Cooperative Medical
Science Program responsible for advising the respective governments
on joint research agendas, (US State Department/Japan Ministry of
Foreign Affairs). She has served on several editorial boards of scientific
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journals and has authored over 250 articles and book chapters. Dr.
Cassell has received national and international awards and an honorary
degree for her research in infectious diseases. She is a member of the
Institute of Medicine (IOM) of the National Academy of Sciences and is
currently serving a three-year term on the IOM Council, the governing
board.

Dr. Cassell has been intimately involved in establishment of science
policy and legislation related to biomedical research and public health.
For nine years she was chairman of the Public and Scientific Affairs
Board of the American Society for Microbiology; has served as an
advisor on infectious diseases and indirect costs of research to the
White House Office of Science and Technology Policy, and has been an
invited participant in numerous Congressional hearings and briefings
related to infectious diseases, anti-microbial resistance, and biomedical
research. She has served two terms on the LCME, the accrediting body
for US medical schools as well as other national committees involved in
establishing policies in training in the biomedical sciences. She has just
completed a term on the Leadership Council of the School of Public
Health of Harvard University, and years of service on the Executive
Committee of the Board of Research!America. Currently, she is a
member of the following organizations: Executive Committee of the
Board of Visitors of Columbia University School of Medicine, Board of
Directors of the Burroughs Wellcome Fund, and Advisory Council of the
School of Nursing of Johns Hopkins.

Barbara J. McNeil, MD - Subcommittee Member is the Ridley
Watts Professor and founding Head of the Department of Health Care
Policy at Harvard Medical School. She is also a Professor of Radiology
at Harvard Medical School (HMS) and at Brigham and Women'’s
Hospital (BWH). She has worked in the fields of health policy and
radiology (nuclear medicine) for over 25 years at Harvard Medical
School and the Brigham and Women’s Hospital. She has had extensive
experience in clinical care and health policy research.

Dr. McNeil is considered a leader in the evaluation of diagnostic
technologies, in the utilization of evidence based medicine for patient
care decisions, and in the coverage process for new technologies
(drugs, devices, and procedures). Because of these experiences and
her ongoing research and clinical work she has a broad view of the
health care delivery system. She has had broad experiences in
advising at the federal level and for multiple private (publicly held, for-
profit, and not-for-profit) organizations in health care.

Dr. McNeil’s research activities have focused on several areas, most
notably technology assessment and quality of care. Her most recent
work includes two large studies supported by the Department of
Veterans Affairs in the United States. The first focused on a
comparison of quality of care for veterans with cardiac disease and the

Confidential A-11



FDA Science and Mission at Risk Report of the Subcommittee on Science and Technology
I N ——————————

second for those with cancer. Dr. McNeil also works closely with the
national Blue Cross Blue Shield Association in several areas related to
the identification and dissemination of approaches to improving either
the quality or the efficiency of care in plans across the country.

Dr. McNeil received her AB degree from Emmanuel College, her PHD
from Harvard Medical School, and her PhD from Harvard University.
She is a member of the Institute of Medicine (IOM), the National
Academy of Sciences, and the American Academy of Arts and Sciences.
Dr. McNeil is also a member of the Blue Cross Technology Evaluation
Commission (TEC), the Medicare Coverage Advisory Committee, and
the Council for Performance Measurement for the JCAHO. She recently
began serving as Chair of an IOM committee on the identification of
high clinical value services. Previously Dr. McNeil served as a member
of the Prospective Payment Assessment Commission and the
Publications Committee of the New England Journal of Medicine.

Allen D. Roses, MD, FRCP (Hon) — Subcommittee Member
was appointed as Senior VP, Pharmacogenetics for GlaxoSmithKline,
July 2006. Previously, he held the position of Senior VP, Genetics
Research for GlaxoSmithKline. In 1997, Dr. Roses joined Glaxo
Wellcome and was charged with organizing genetic strategies for
susceptibility gene discovery, pharmacogenetics strategy and
implementation, and integration of genetics into medicine discovery
and development. In the GSK R&D structure, genetics, genomics,
proteomics and bioinformatics are part of Genetics Research and
support the entire R&D pipeline. His group recently published the proof
of principle experiments for using linkage disequilibrium mapping to
identify susceptibility loci for drug adverse events. In 1997 when he
left Duke University Medical Center, Dr. Roses was the Jefferson Pilot
Professor of Neurobiology and Neurology, Director of the Joseph and
Kathleen Bryan Alzheimer’s Disease Research Center, Chief of the
Division of Neurology, and Director of the Center for Human Genetics.
Dr. Roses was one of the first clinical neurologists to apply molecular
genetic strategies to neurological diseases. His laboratory at Duke
reported the chromosomal location for more than 15 diseases,
including several muscular dystrophies and Lou Gehrig’s disease. He
led the team that identified APOE as a major, widely confirmed
susceptibility gene in common late-onset Alzheimer’s disease.
Translation of these findings to pathway analyses, drug discovery and
development has continued in GSK.
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David Altshuler, MD, PhD is Associate Professor of Genetics and of
Medicine, at the Harvard Medical School and Massachusetts General
Hospital, and Director, Program in Medical and Population Genetics, at
the Broad Institute of Harvard and MIT.

Dr. Altshuler is a human geneticist and clinical endocrinologist whose
laboratory aims to characterize and catalogue patterns of human
genetic variation, and by applying this information better understand
the inherited contribution to common diseases. Dr. Altshuler was a
leader in the SNP Consortium and International HapMap Consortium,
public-private partnerships that created genome-wide maps of human
genetic diversity that now guide the design and interpretation of
genetic association studies. His research has contributed to identifying
the role of common genetic variants in type 2 diabetes, prostate
cancer, age related macular degeneration, and systemic lupus
erythematosis.

Dr. Altshuler is a Distinguished Clinical Scientist of the Doris Duke
Charitable Foundation, a Clinical Scholar in Translational Research of
the Burroughs Wellcome Fund, and is funded by the Richard and Susan
Smith Pinnacle Award of the American Diabetes Association and the
“Freedom to Discover” Award from the Foundation of Bristol-Myers
Squibb. He is past recipient of the Stephen Krane Award of the
Massachusetts General Hospital, and the Charles E. Culpeper Medical
Scholarship. He is a member of the American Society of Clinical
Investigation, and on advisory boards at the National Institutes of
Health, Doris Duke Charitable Foundation, and The Wellcome Trust, as
well as on the editorial board of Annual Reviews of Human Genetics
and Genomics, Current Opinion in Genetics and Development, and the
Board of Reviewing Editors at Science Magazine.

A graduate of MIT and Harvard Medical School, Dr. Altshuler received
his clinical training in Internal Medicine and Endocrinology at
Massachusetts General Hospital. In 2003 he was named one of four
Founding Members, and Director of the Program in Medical and
Population Genetics, of the Broad Institute of Harvard and MIT, a
research collaboration of Harvard, MIT, The Whitehead Institute, and
the Harvard Hospitals created to bring the fruits of genomic science to
medicine.
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Barbara Alving, MD, MACP is the Acting Director of the National
Center for Research Resources (NCRR) which funds the development of
new technologies for basic and clinical research, supports training for
researchers in the biomedical sciences, develops preclinical models,
supports clinical research programs, and provides health and
biomedical education for the public.

Dr. Alving received her MD cum laude from Georgetown University
School of Medicine in Washington, DC After an internship in internal
medicine at Georgetown University Hospital, she completed a
residency in internal medicine and a fellowship in hematology at the
Johns Hopkins University Hospital in Baltimore, Maryland. Dr. Alving
then became a research investigator in the Division of Blood and Blood
Products at the Food and Drug Administration on the NIH campus. In
1980, she joined the Department of Hematology at the Walter Reed
Army Institute of Research and became Chief of the Department in
1992. She left the Army at the rank of Colonel in 1996 to become the
Director of the Medical Oncology/Hematology Section at the
Washington Hospital Center in Washington, DC. In 1999, she joined
the National Heart, Lung, and Blood Institute (NHLBI), serving as the
Director of the extramural Division of Blood Diseases and Resources
until becoming the Deputy Director of the Institute in September 2001.
From September 2003 until February 1, 2005, she served as the Acting
Director of the NHLBI. In March 2005 she became the Acting Director,
NCRR. From October 2002 until January 06, she served as the Director
of the Women’s Health Initiative, which is funded through the NHLBI.

Dr. Alving is a Professor of Medicine at the Uniformed Services
University of the Health Sciences in Bethesda, a Master in the
American College of Physicians, a former member of the Subcommittee
on Hematology of the American Board of Internal Medicine, and a
previous member of the FDA Blood Products Advisory Committee. She
is a co-inventor on two patents, has edited three books, and has
published more than 100 papers in the area of thrombosis and
hemostasis.

Leslie Z. Benet, PhD, Professor and former Chairman (1978-
1998), Department of Biopharmaceutical Sciences, University of
California, San Francisco, and Chairman of the Board, AvMax, Inc.,
received his AB (English), BS (Pharmacy), MS from the University of
Michigan and PhD from the University of California. He has received six
honorary doctorates: Uppsala University, Sweden (PharmD, 1987),
Leiden University, The Netherlands (PhD, 1995), University of Illinois at
Chicago (DSc, 1997), Philadelphia College of Pharmacy and Science
(DSc, 1997), Long Island University (DSc, 1999) and University of
Athens (PhD 2005). His research interests, more than 470
publications, and 11 patents are in the areas of pharmacokinetics,
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biopharmaceutics, drug delivery and pharmacodynamics. He is listed
among the 250 most cited pharmacologists world-wide. In 1985, he
served as President of the Academy of Pharmaceutical Sciences.
During 1986, Dr. Benet was a Founder and first President of the
American Association of Pharmaceutical Scientists (AAPS). In 1987, Dr.
Benet was elected to membership in the Institute of Medicine (IOM) of
the National Academy of Sciences. He has received the highest
scientific award of AAPS (1989 and 2000), Rho Chi (1990), American
Association of Colleges of Pharmacy (1991), American Society for
Clinical Pharmacology and Therapeutics (1995), American
Pharmaceutical Association (2000), International Pharmaceutical
Federation (2001 and the Controlled Release Society (2004). Dr. Benet
formerly served as Chair of the FDA Center for Biologics Peer Review
Committee and the FDA Expert Panel on Individual Bioequivalence and
as a member of the FDA Science Board and the Generic Drugs Advisory
Committee. He presently serves as a member of the IOM Forum on
Drug Discovery, Development and Translation.

D. Bruce Burlington, MD is an independent consultant on
regulatory affairs. As of Sept 2007 he retired from his position as
Executive Vice President for Business Practices and Compliance at
Wyeth Pharmaceuticals located in Collegeville, Pennsylvania. He is
active in PhRMA and public policy development (PDUFA, Biosimilars,
and drug safety legislation) including as a subcommittee member of
the FDA science advisory committee’s review of the state of science at
FDA. In his previous appointment at Wyeth, until 2006, he was
responsible for the Regulatory Affairs, Safety Surveillance, Quality
Operations, Compliance Operations, and Audit Departments.

Graduated with an PHD from Louisiana State University School of
Medicine at New Orleans in 1976; Bruce received clinical training at the
University of Colorado, and is board certified in Internal Medicine and
Infectious Diseases.

In March 1999 Bruce closed his career at the United States Food and
Drug Administration where he began as a research fellow, became
Chief of the Influenza Vaccines (Respiratory Viruses) Lab, and then
headed the Investigational New Drug Division in the Center for
Biologics. He moved to the Center for Drug’s New Drug Evaluation
program in 1988 as Deputy Director of ODE II, and following a year as
Director of the Office of Generic Drugs, was acting Deputy Center
Director for Medical Affairs from 1991 through 1993. Between 1993
and 1999 he was the Center Director for FDA’s Center for Medical
Devices and Radiological Health, which oversees the US’s regulatory
programs for medical devices, in vitro diagnostic products, radiological
health, and mammography quality.
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Robert M. Califf, MD was born in Anderson, South Carolina, in
1951 and attended high school in Columbia, SC, where he was a
member of the 1969 AAAA South Carolina Championship basketball
team.

He graduated from Duke University, summa cum laude and Phi Beta
Kappa, in 1973 and from Duke University Medical School in 1978,
where he was selected for Alpha Omega Alpha. He performed his
internship and residency at the University of California at San Francisco
and his fellowship in cardiology at Duke University. He is board-
certified in internal medicine (1984) and cardiology (1986) and is a
fellow of the American College of Cardiology (1988).

He is currently Vice Chancellor for Clinical Research, Director of the
Duke Translational Medicine Institute (DTMI), and Professor of
Medicine in the Division of Cardiology at the Duke University Medical
Center in Durham, North Carolina. For 10 years he was Director of the
Duke Clinical Research Institute, the largest academic research
organization in the world. He is the editor-in-chief of Elsevier’s
American Heart Journal, the oldest cardiovascular specialty journal. He
has been an author or coauthor of more than 650 peer-reviewed
journal articles and is a contributing editor for www.theheart.org, an
online information resource for academic and practicing cardiologists.

Dr. Califf led the DCRI for many of the best-known clinical trials in
cardiovascular disease. With an annual budget of over $100 million,
the DCRI has more than 800 employees and collaborates extensively
with government agencies, the medical-products industry, and
academic partners around the globe. In cooperation with his colleagues
from the Duke Databank for Cardiovascular Disease, Dr. Califf has
written extensively about the clinical and economic outcomes of
chronic heart disease. He is considered an international leader in the
fields of health outcomes, quality of care, and medical economics.

Dr. Califf has served on the Cardiorenal Advisory Panel of the US Food
and Drug Administration (FDA) and the Pharmaceutical Roundtable of
the Institute of Medicine (IOM). He served on the IOM committees that
recommended Medicare coverage of clinical trials and banned Ephedra,
and he is currently serving on the IOM’s Committee on Identifying and
Preventing Medication Errors as well as its Forum in Drug Discovery,
Development, and Translation. He is the director of the coordinating
center for the Centers for Education & Research on Therapeutics™
(CERTS), a public/private partnership among the Agency for Healthcare
Research and Quality, the FDA, academia, the medical-products
industry, and consumer groups. This partnership focuses on research
and education that will advance the best use of medical products.

Dr. Califf has been married to Lydia Carpenter since 1974, and they
have three children — Sharon Califf Boozer, a graduate of Elon
College; Sam, a graduate student at the University of Colorado-
Boulder; and Tom, a recent graduate of Duke University — and one
grandchild. Dr. Califf enjoys golf, basketball, and listening to music.

Confidential A-16



FDA Science and Mission at Risk Report of the Subcommittee on Science and Technology

C. Thomas Caskey, MD, FACP is Director-Elect and Chief
Executive Officer-Elect and Chief Operating Officer of the Brown
Foundation Institute of Molecular Medicine for the Prevention of Human
Diseases (IMM), at the University of Texas Health Science Center at
Houston.

Dr. Caskey was founding director of Houston-based Cogene Biotech
Ventures and Cogene Ventures, venture capital funds supporting early-
stage biotechnology and life sciences companies. The fund, founded in
March 2000, invested in companies that utilize genome technology to
enable drug discovery in high growth therapeutic specialties such as
cancer, neurology and the metabolic diseases of obesity and diabetes.

Dr. Caskey has received numerous academic and industry-related
honors. He is a member of the National Academy of Sciences and the
Institute of Medicine. He has served as president of American Society
of Human Genetics, the Human Genome Organization and The
Academy of Medicine, Engineering and Science of Texas (TAMEST).

He previously served as Senior Vice President for Human Genetics and
Vaccines Discovery at Merck Research Laboratories from 1994 to 2000
and as president of the Merck Genome Research Institute from 1998 to
2000.

His genetic research documented the universality of the genetic code,
discovered the mechanism of peptide chain termination, identified the
genetic basis of 10 major heritable diseases, opened the understanding
of triplet repeat diseases (Fragile X, myotonic dystrophy and others),
developed the STR method of DNA-based personal identification (now
used worldwide) for forensic studies, and developed a viral vector
vaccine for HIV.

He received the Distinguished Texas Geneticist Award from the Texas
Genetics Society in 1998 and serves on Texas Governor Rick Perry’s
Council on Science and Biotechnology, which makes funding
recommendations for the $200 million Texas Emerging Technology
Fund.

He served on the Intramural Human Genome Projects Special Review
Committee, the National Institutes of Health, on the editorial boards of
the Journal of the American Medical Association and Science and as
editor of the Annual Review of Medicine. He has been a member of
many medical societies and advisory boards throughout his career.

Dr. Caskey earned his medical degree from Duke University School of
Medicine and his undergraduate degree from the University of South
Carolina. He is Board certified in Internal Medicine, Clinical Genetics,
Metabolic Diseases and Molecular Diagnostics.

He also serves on the boards of several corporations, including En
Vivo, MDS Inc., Odyssey Thera, Argolyn Bioscience, and Metabolon. He
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is a director of the Washington Advisory Group, which provides
management and strategy consulting services for clients in academia,
information technology, bio-technology, health care, manufacturing
and natural resources.

P. Joan Chesney, MD, CM received her MD degree from McGill
University in Montreal, Quebec, Canada. She completed her pediatric
residency training at Strong Memorial Hospital in Rochester, NY and
Johns Hopkins Hospital in Baltimore, MD. Her post-doctoral training
included fellowships in both Microbiology and Pediatric Infectious
Diseases at Johns Hopkins Hospital and in Pediatric Infectious Diseases
at the Montreal Children’s Hospital of McGill University. Formerly
Director of the Pediatric Infectious Disease Divisions at the University
of Wisconsin, Madison and the University of California, Davis,

Dr. Chesney is currently Professor of Pediatrics at the University of
Tennessee Health Science Center in Memphis, TN and Member in the
St. Jude Children’s Research Hospital Department of Infectious
Diseases also in Memphis. She also serves as Associate Dean for

St. Jude Academic Affairs at the University of Tennessee College of
Medicine and is Director of the Academic Programs Office at St. Jude.

In Madison, WI, Dr. Chesney worked closely with Dr. Jeff Davis to
determine the association of TSS with tampon use and with Dr. Merlin
Bergdoll to identify TSST-1 and other factors involved in the Toxic-
Shock Syndrome “outbreak” in 1980. In Memphis, TN, Dr. Chesney
worked closely with colleagues in Memphis and at the CDC to clarify
factors involved in the new third generation cephalosporin resistant
pneumococcal “outbreak.” Both experiences were documented in
Discovery Channel programs as well as in scientific publications,
presentations, senate subcommittee hearings and committee work for
national specialty organizations, including the CDC, Infectious Disease
Society of America (IDSA) and the American Academy of Pediatrics
(AAP).

Dr. Chesney served on the IDSA Antibiotic Use & Clinical Trials
Committee for six years and on the AAP Committee on Infectious
Diseases (COID or Redbook Committee) for six years. Following five
years as a member of the FDA Anti-infectives Drug Advisory
Committee, she was appointed chair of the new Pediatric Advisory
Committee. She served as chair of this committee from 3/1/99-
6/30/05 and continues to serve as a consultant.

Current research interests include the pathogenesis and
pathophysiology of bacterial toxin-mediated syndromes, the
epidemiology and management of antibiotic resistant Staphylococcal
infections, and the preparation of graduate students and both clinical
and basic science fellows for successful careers in the biomedical
sciences.
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David DeMets, PhD is currently Professor and Chair of the
Department of Biostatistics and Medical Informatics at the University of
Wisconsin - Madison.

Since receiving his PhD in 1970, he has been very active in the design,
conduct, and analysis of clinical trials in several disease areas.
Following a post-doctoral appointment at the National Institutes of
Health (1970-1972), he spent ten years (1972-1982) at the National
Heart, Lung and Blood Institute at the National Institutes of Health
where he became chief of a Biostatistics Research Branch. He has co-
authored three texts, Fundamentals of Clinical Trials, Data Monitoring
in Clinical Trials: A Case Studies Approach and Data Monitoring
Committees in Clinical Trials: A Practical Perspective.

Dr. DeMets is a recognized international leader in statistical research
and methods for the analysis of clinical trials. He has collaborated in
the development of statistical methods for the sequential analysis of
outcome data and the design of clinical trials. He has extensive
national and international clinical trial experience and has served on
and chaired numerous NIH and industry-sponsored Data Safety and
Monitoring Committees for clinical trials in diverse disciplines. He
served on the Board of Scientific Counselors of the National Cancer
Institute and Board of Directors of the American Statistical Association,
as well as having been President of the Society for Clinical Trials and
President the Eastern North American Region (ENAR) of the Biometric
Society. In addition he was Elected Fellow of the Society for Clinical
Trials in 2006

Since 1990 Dr. DeMets has served on the following UW committees:
Ad hoc Committee on Conflict of Interest (1992-1993); Tenure Track
Promotions Committee (1995-1998) and Biomedical Industry Relations
Committee (1996-1998). In addition he has served on the Search
Committees for: UWCCC Director (1994-1997), Associate Dean for
Research (Chair) (1995-1996), Associate Dean for Administration
(1995-1996), Section of Cardiology Chief (1988-1999) and Preventive
Medicine Chair (1999-2000), Medical School Dean Search Committee
(2005-2006). Graduate School committees include the Committee on
Training Research Ethics (Chair) 1993-1996 & 1998-2000 and the
Health Sciences Information Technology Committee 1999-2003. He
has also served on the following committees in the School of Medicine
and Public Health: Medical Education and Research Committee (MERC)
(2004-2007), UW Center for Women’s Health Advisory Board (2005-
2008), Human Subjects Committee (1982-1987; 2002-2006).

Susan Desmond-Hellmann, MD, MPH is currently President of
Product Development at Genentech; responsible for Medical Affairs,
Regulatory Affairs, Product Development, Development Sciences and
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Quality functions, as well as Business Development and Strategic
Pipeline Development. Dr. Desmond-Hellmann has overseen the
successful clinical development of 4 products at Genentech that have
extended survival in cancer; Rituxan, Herceptin, Avastin, and Tarceva;.
She currently oversees a pipeline with multiple oncology therapeutics,
including approaches to apoptosis, Hedgehog antagonism, anti-CD20,
and an inhibitor of HER2 dimerization.

In addition to her work at Genentech, Dr. Desmond-Hellmann is an
Adjunct Associate Professor of Epidemiology and Biostatistics at the
University of California, San Francisco (UCSF), and has also served as
Assistant Professor, Hematology-Oncology. She spent two years as
visiting faculty at the Uganda Cancer Institute studying AIDS and
cancer, as well as two years in private practice before returning to
research.

In 2004, 2003 and 2001, Dr. Desmond-Hellmann was named to
FORTUNE magazine’s Top 50 Most Powerful Women in Business list. In
2002, she was named to the US Department of Health and Human
Services Advisory Committee on Regulatory Reform. Dr. Desmond-
Hellmann was named to the Board of Directors of the Biotechnology
Industry Organization (BIO) in 2001, where she now serves on the
Board’s Executive Committee. Since 1980, she has received many
honors and awards for her work in oncology and AIDS research.

Dr. Desmond-Hellmann is board-certified in internal medicine and
medical oncology and completed her clinical training at UCSF.
Desmond-Hellmann holds bachelor and medical degrees from the
University of Nevada, Reno, as well as a master’s degree in
epidemiology and biostatistics from the University of California,
Berkeley, School of Public Health.

Susan Ellenberg, PhD is Professor of Biostatistics at HUP,
University of Pennsylvania. Dr. Ellenberg’s research interests have
focused on issues in the design and analysis of clinical trials, and
assessment of medical product safety. Particular areas of interest
include efficient trial designs, interim monitoring and the operation of
data monitoring committees, evaluation of surrogate endpoints, ethical
issues in clinical research, and special issues in trials of cancer and
AIDS therapies, and of vaccines. She serves as Associate Editor of
Clinical Trials and of the Journal of the National Cancer Institute. Dr.
Ellenberg is a Fellow of the American Statistical Association and the
American Association for the Advancement of Science, and an elected
member of the International Statistical Institute. She has served as
President of the Society for Clinical Trials and the Eastern North
American Region of the International Biometric Society, and has
chaired the Statistics Section of the AAAS. Her recent book on clinical
trials data monitoring committees, co-authored with Drs. Thomas
Fleming (University of Washington) and David DeMets (University of
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Wisconsin), was named WileyEurope Statistics Book of the Year for
2002.

Garret A. FitzGerald, MD studied Medicine at University College in
Dublin (UCD), Statistics at both Trinity College in Dublin and the
London School of Hygiene and Pharmacology at the Royal Postgraduate
Medical School in London, the Max Planck Institute in Cologne and
Vanderbilt University in Nashville. His doctoral work was on the
development and application of biochemical indices of
sympathoadrenal function, but his attention turned to prostaglandin
biology almost 30 years ago.

Dr. FitzGerald rose to lead the Division of Clinical Pharmacology as the
William Stokes Professor of Experimental Therapeutics at Vanderbilt
before returning to Ireland where he was Chair of Medicine and
Therapeutics at UCD where he founded the Center for Cardiovascular
Science. He returned to the US as the Robinette Foundation Professor
of Cardiovascular Medicine to establish a Center for Experimental
Therapeutics at Penn and became the Elmer Bobst Professor and Chair
of Pharmacology in 1996. Dr. FitzGerald established the Institute for
Translational Medicine and Therapeutics in 2004 which will be the
“academic home” for the recently funded Clinical and Translational
Award which he led on behalf of Penn and its partner institutions.

Dr. FitzGerald’s work was fundamental to the discovery of the
cardioprotective properties of low dose aspirin. His group defined the
dose dependent effects of aspirin on thromboxane and prostacyclin
synthesis in vivo; the site of low dose aspirin action on platelets in the
presystemic circulation and the pharmacodynamic interaction of
traditional non-steroidal anti-inflammatory drugs like ibuprofen with
aspirin. He was the first to show altered thromboxane formation in
unstable angina and during therapeutic thrombolysis and provided the
first proof of principle for use of antithrombotic drugs as adjuvants to
thrombolytic drugs. He developed a matrix controlled release
formulation which confined aspirin action to the presystemic
circulation, sparing systemic vascular prostacyclin: this preparation
was effective in the primary prevention of myocardial infarction in a
randomized trial. His work both influenced the dosing regimens and
patient selection for the randomized trials which established the
cardioprotective efficacy of low dose aspirin.

Dr. FitzGerald was the first to discover the physiological importance of
COX-2 in the synthesis of prostacyclin and to predict that selective
inhibitors of this enzyme might confer cardiovascular hazard. He
developed a series of mouse models that afforded proof of principal for
such a mechanism, which is consistent with the outcome of the
placebo controlled trials which revealed the cardiovascular hazard of
such drugs. More recently, he has shown the potential of mMPGES-1
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inhibitors to avoid this hazard and perhaps confer cardiovascular
benefit by enhancing production of prostacyclin.

Aside from these contributions, Dr. FitzGerald’s laboratory was the first
to develop mass spectrometric assays for individual isoprostanes and
contributed substantially to their emergence as quantitative indices of
lipid peroxidation in vivo. His group also was the first to discover and
characterize a molecular clock in the vasculature. His work has
revealed unexpected roles for the clock in both cardiovascular and
metabolic function.

Amongst the distinctions received by Dr. FitzGerald are the Robert
Boyle and William Harvey Medals for Scientific Excellence and the
Cameron Prize for Practical Therapeutics. He has received honorary
degrees from Dublin and Edinburgh and currently serves on strategy
committees of the Institute of Medicine, the NHLBI, the AHA, Science
Foundation Ireland, the Dublin Molecular Medicine Center, the NHS,
the Wellcome Trust, the MRC (UK) and the Research Assessment
Exercise of the UK Government.

Alfred G. Gilman, MD, PhD was born in New Haven, Connecticut
in 1941. He received his BS (summa cum laude) in Biochemistry in
1962 from Yale University, and his MD and PhD in Pharmacology in
1969 from Case Western Reserve University. Dr. Gilman received
further training as a Pharmacology Research Associate in the
Laboratory of Biochemical Genetics at the National Institutes of Health
(1969-71).

In 1971 Dr. Gilman began a 10-year stay at the University of Virginia
in Charlottesville. His positions included Assistant Professor of
Pharmacology (1971-1973), Associate Professor of Pharmacology
(1973-1977), Professor of Pharmacology (1977-1981), and Director of
the Medical Scientist Training Program (1978-1981). Dr. Gilman
became Chairman of the Department of Pharmacology at the
University of Texas Southwestern Medical Center at Dallas in 1981, a
position he held until 2006. He was named a Regental Professor in
1995. In addition he is director of the Cecil H. and Ida Green
Comprehensive Center for Molecular, Computational, and Systems
Biology and in 2004 was appointed Interim Dean of Southwestern
Medical School; he accepted this position permanently in 2005. In
2006 he was named the Executive Vice President for Academic Affairs
and Provost in addition to his title of Dean. Dr. Gilman holds the
Raymond and Ellen Willie Distinguished Chair of Molecular
Neuropharmacology, the Nadine and Tom Craddick Distinguished Chair
in Medical Science, and the Atticus James Gill, PHD Chair in Medical
Science.

Dr. Gilman discovered, characterized, and purified a set of guanine
nucleotide-binding regulatory proteins termed G proteins. His
observations provided for the first time a firm molecular basis for
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understanding certain signal transduction processes present
throughout nature. He was also the primary editor (in 1980, 1985, and
1990) of the best known textbook of Pharmacology, Goodman and
Gilman’s The Pharmacological Basis of Therapeutics. In 2000 Dr.
Gilman established the Alliance for Cellular Signaling (AfCS) - a
multidisciplinary, multi-institutional program to study the network
properties of cellular signaling systems. Dr. Gilman has received a
number of honors and awards for this work including, among others,
The Gairdner Foundation International Award (1984); Richard
Lounsbery Award (The National Academy of Sciences,1987); American
Association of Medical Colleges Award for Distinguished Research in the
Biomedical Sciences (1988); Albert Lasker Basic Medical Research
Award (1989); Louisa Gross Horwitz Prize (Columbia University,
1989); Passano Foundation Award (1990); American Heart Association
Basic Science Research Prize (1990); Louis S. Goodman and Alfred
Gilman Award in Drug Receptor Pharmacology (American Society of
Pharmacology & Experimental Therapeutics, 1990); Waterford Award
(Research Institute of Scripps Clinic, 1990); Steven C. Beering Award
(Indiana University School of Medicine, 1990); and The Nobel Prize in
Physiology or Medicine (1994). In addition, Dr. Gilman was elected to
membership in the National Academy of Sciences (1986); The
American Academy of Arts & Sciences (1988); and the Institute of
Medicine of the National Academy of Sciences (1989), and has
received honorary degrees from The University of Chicago (1990),
Case Western Reserve University (1995), Yale University (1997), and
the University of Miami (1999).

Robert A. Goldstein, MD, PhD is the Chief Scientific Officer for
the Juvenile Diabetes Research Foundation International (JDRF) where
he is responsible for developing and guiding research programs of the
foundation. After receiving his undergraduate degree from Brandeis
University, he received his MD from Jefferson Medical College, his PhD
(in Microbiology/Immunology) from George Washington University and
his MBA from the Stern School of Business, New York University.
Before joining JDRF in 1997, he was Director of the Division of Allergy,
Immunology and Transplantation at the National Institute of Allergy
and Infectious Diseases, NIH. Dr. Goldstein represents JDRF at the NIH
Diabetes Mellitus InterAgency Coordinating Committee (DMICC) and at
the Autoimmune Diseases Coordinating Committee. He serves on the
UK National Health Service- National Institute for Health Research
Advisory Board, and on the Scientific Advisory Board of Fondazion
Telethon in Italy. He has represented JDRF at various stem cell forums,
including the International Stem Cell Forum, the US National Academy
of Sciences, the US Presidential Commission on Bioethics, the
California Institute of Regenerative Medicine; the American Association
for the Advancement of Science, and the United States Senate.
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Leroy E. Hood, MD, PhD is President, Institute for Systems
Biology. Dr. Hood’s research has focused on fundamental biology
(immunity, evolution, genomics) and on bringing engineering to
biology through the development of five instruments — the DNA and
protein sequencers and synthesizers and the ink-jet oligonucleotide
synthesizer (making DNA arrays) — for deciphering the various types
of biological information (DNA, RNA, proteins and systems). These
instruments constitute the technological foundation for modern
molecular biology and genomics. He has applied these technologies to
diverse fields including immunology, neurobiology, cancer biology,
molecular evolution and systems medicine.

Dr. Hood has been driven by the conviction that the needs of frontier
biology should drive the selection of technologies to be developed, and
once a new technology is developed these technologies can
revolutionize biology and medicine. His professional career began at
Caltech where he and his colleagues pioneered the four instruments
mentioned above. In particular, the DNA sequencer has revolutionized
genomics by allowing the rapid automated sequencing of DNA, which
played a crucial role in contributing to the successful mapping of the
human genome during the 1990s. He applied all of these technologies
to the study of molecular immunology (and discovered many of the
fundamental mechanisms for antibody diversity) and neurobiology (he
cured in mice the first neurological disease by gene transfer). In the
late 1980s he realized that to really understand immunology would
require a systems approach, and began thinking about systems
biology.

In 1992, Dr. Hood moved to the University of Washington as founder
and Chairman of the cross-disciplinary Department of Molecular
Biotechnology (MBT) and developed the ink-jet oligonucleotide
synthesizer which synthesized DNA chips. At MBT he initiated systems
studies on cancer biology and prion disease. In 2000, he co-founded
the Institute for Systems Biology in Seattle, Washington to more
effectively continue pioneer systems approaches to biology and
medicine. Here he has contributed seminal papers to delineating the
systems approach to biology and disease and to pioneer developing
new technologies (microfluidics/nanotechnology and molecular
imaging) in collaboration with colleagues at Caltech and UCLA, that are
establishing the framework for medicine evolving from its current
reactive mode to a predictive, preventive, personalized and
participatory mode (P4 medicine) over the next 5-20 years.

Dr. Hood was awarded the Lasker Prize in 1987 for his studies on the
mechanism of immune diversity. Dr. Hood was also awarded the 2002
Kyoto Prize in Advanced Technology for the development of the five
different instruments. He received the 2003 Lemelson—-MIT Prize for
Innovation and Invention — for the development of the DNA
sequencer. Most recently, Dr. Hood'’s lifelong contributions to
biotechnology have earned him the prestigious 2004 Biotechnology
Heritage Award, and for his pioneering efforts in molecular diagnostics
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the Association for Molecular Pathology (AMP) Award for Excellence in
Molecular Diagnostics. In 2006 he received the Heinz Award in
Technology, the Economy and Employment for his extraordinary
breakthroughs in biomedical science at the genetic level. Dr. Hood has
received 14 honorary degrees from Institutions such as Johns Hopkins,
UCLA, and Whitman College. He has published more than 600 peer-
reviewed papers, received 14 patents, and has co-authored textbooks
in biochemistry, immunology, molecular biology, and genetics, and is
just finishing a text book on systems biology. He is a member of the
National Academy of Sciences, the American Philosophical Society, the
American Association of Arts and Sciences, and the Institute of
Medicine. Dr. Hood has also played a role in founding more than 14
biotechnology companies, including Amgen, Applied Biosystems,
Systemix, Darwin and Rosetta. He is currently pioneering systems
medicine and the systems approach to disease.

Peter Barton Hutt is a senior counsel in the Washington, D.C. law
firm of Covington & Burling LLP specializing in food and drug law. He
graduated from Yale College and Harvard Law School and obtained a
Master of Laws degree in Food and Drug Law from NYU Law School.
Mr. Hutt served as Chief Counsel for the Food and Drug Administration
during 1971-1975. He is the co-author of the casebook used to teach
food and drug law throughout the country, and has published more
than 175 book chapters and articles on food and drug law and health
policy. He teaches a full course on this subject during Winter Term at
Harvard Law School and has taught the same course during Spring
Term at Stanford Law School. Mr. Hutt has been a member of the
Institute of Medicine since it was founded in 1971. He serves on
academic, philanthropic, and venture capital advisory boards, and the
boards of startup biotechnology companies. He recently served on the
Panel on the Administrative Restructuring of the National Institutes of
Health and the Working Group to Review Regulatory Activities within
the Division of AIDS of the National Institute of Allergy and Infectious
Diseases, and is a member of the Board of Directors of the AERAS
Global TB Vaccine Foundation. He was named by The Washingtonian
magazine as one of Washington’s 50 best lawyers (out of more than
40,000) and as one of Washington’s 100 most influential people; by
the National Law Journal as one of the 40 best health care lawyers in
the United States; and by European Counsel as the best FDA
regulatory specialist in Washington, DC. In June 2003, Business Week
referred to Mr. Hutt as the “unofficial dean of Washington food and
drug lawyers.” In naming Mr. Hutt in September 2005 as one of the
eleven best food and drug lawyers, the Legal Times also referred to
him as “the dean of the food-and-drug bar.” In April 2005, Mr. Hutt
was presented the FDA Distinguished Alumni Award by FDA
Commissioner Crawford. In May 2005, the Foundation for Biomedical
Research gave him the Lifetime Achievement Award for research
advocacy.
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Evan Kharasch, MD, PhD is the Russell D. and Mary B. Shelden
Professor of Anesthesiology, and Director of the Division of Clinical and
Translational Research, Department of Anesthesiology, Washington
University in St. Louis.

He received his PhD in Pharmacology and MD at Northwestern
University in Chicago, and anesthesiology training at the University of
Washington, where he subsequently joined the faculty in 1988. He
ultimately achieved the rank of Professor of Anesthesiology and
Medicinal Chemistry (Adjunct), and Vice-Chair of Anesthesiology. He is
a basic, translational and clinical pharmacologist, with research
interests including the pharmacology of anesthetic and analgesic
drugs; drugs of abuse and their treatments; laboratory, clinical and
non-invasive assessment of drug metabolism and drug interactions;
clinical optimization of drug use; and mechanisms of interindividual
variability in drug disposition and response, including
pharmacogenetics and drug interactions. He has published more than
170 original articles, reviews and book chapters. At the University of
Washington, he was also the Associate Program Director of the General
Clinical Research Center, and the Assistant Dean for Clinical Research.
He joined Washington University in St Louis in 2005, to continue his
investigational activities and to create the Division of Clinical and
Translational Research. In addition to research activities, his
administrative and organizational interests include clinical research
investigator training, quality assurance in clinical research, research
information management, quality and improvement in regulatory
aspects of clinical research, and harmonization of research compliance
procedures. He is an Editor of the journal Anesthesiology, reviews for
numerous other journals, and has served on several NIH and VA Study
Sections. He is also a practicing anesthesiologist, with interests
ranging from outpatient to high-risk anesthesia.

Sangtae “"Sang” Kim, PhD is the inaugural Donald W. Feddersen
Distinguished Professor of Mechanical Engineering and Distinguished
Professor of Chemical Engineering at Purdue. The Feddersen
Distinguished Professorship is supported by a substantial endowment
targeting emerging opportunities at the interface of engineering and
information technologies. Sang’s recently completed eight-year voyage
beyond the ivory tower spanned both the public (NSF Division Director
at the launch of the Cyberinfrastructure Division) and private (VP level
positions heading R&D IT in the pharmaceutical industry at the
inflection point of the genomic revolution) sectors. During 1983-1997,
Sang was a faculty member in Chemical Engineering at the University
of Wisconsin-Madison, where he engaged in mathematical and
computational methods for microhydrodynamics (now more commonly
known as microfluidics). His computational insights into “hydrodynamic
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steering” played an influential role in 1994-1995 in the development of
fluidic self assembly (FSA), the novel process employed today for
manufacturing of low-cost RFID (radio frequency) tags. Sang is a
member of the National Academy of Engineering and a fellow of the
American Institute of Medical and Biological Engineers. His research
citations include the 1993 Allan P. Colburn Award of the American
Institute of Chemical Engineers, the 1992 Award for Initiatives in
Research from the National Academy of Sciences and a Presidential
Young Investigator award from NSF in 1985. His 1991 treatise,
Microhydrodynamics, is considered a classic in that field and was
recently selected by Dover Publications for its reprint series. A native
of Seoul, but a product of the "K-11" public schools of Montreal, Sang
received concurrent BSc and MSc degrees (1979) from Caltech and a
PhD (1983) from Princeton.

Julia Lane, PhD is a Senior Vice President, Economics, Labor and
Population Studies at the National Opinion Research Center at the
University of Chicago and a Senior Research Fellow at the US Bureau
of the Census.

From August 2004 to December 2005, she was an Economics Program
Director at the National Science Foundation. In that capacity, she was
charged with coordinating the cyberinfrastructure strategy of the
Social, Behavioral and Economic Sciences Directorate.

From January 2000 to August 2004, Dr. Lane was the Director of the
Employment Dynamics Program at the Urban Institute. Together with
her co-investigators, John Abowd and John Haltiwanger, she received
several major grants during that period. These included a $1.4 million
grant from the Alfred P. Sloan Foundation to study the impact of
economic turbulence on firms and workers; a $700,000 grant from the
Rockefeller and Sage foundations, together with the Department of
Health and Human Services to examine the long run dynamic
interactions of workers and firms in the low-wage labor market, and a
$4.1 million grant from the National Science Foundation to develop a
new dynamic employer-household database that enhance the social
data infrastructure.

From August 1990 to December 1999, Dr. Lane was an Assistant,
Associate, and Full Professor of Economics at American University.
During the period 1997-2004, Dr. Lane initiated and founded (with
John Abowd and John Haltiwanger) the Longitudinal Employer-
Household Dynamics Program at the US Census Bureau. This program
was the first large-scale linked employer-employee dataset in the
United States, and has evolved into a permanent Census Bureau
program (http://lehd.dsd.census.gov). She was also responsible for
drafting and finalizing Internal Revenue Service regulations changes
that permitted established the legal basis for a federally based
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employer-employee dataset as well as the state based employer-
employee dataset.

Dr. Lane has authored or co-edited four books, and published over 50
articles. She has consulted with and worked with a number of national
and international agencies, including the World Bank, the British
Economic and Social Research Council, the National Academies of
Sciences, and a variety of government agencies in the United States,
as well as Madagascar, Morocco, New Zealand, Tunisia, Malaysia and
Mexico. She has been invited to present or give keynote speeches at
conferences, universities and research institutes in Austria, Australia,
Canada, Denmark, England, France, Germany, Italy, the Netherlands,
New Zealand, Norway, Spain and Sweden, as well as the United
States.

Many awards have been bestowed upon Dr. Lane. Two of her most
recent awards are the National Science Foundation Director’s award for
program management excellence and the 2004 National Association of
State Workforce Agencies Vladimir Chavrid award for excellence in the
field of Labor Market Information (LMI) and Employment Security
operations research. She is most proud of being the first recipient of
the Faculty Member of the Year Award from the American University
Student Confederation in 1996.

Dr. Lane is a native of England, but her elementary, intermediate and
high school education were in New Zealand. Her BA was received from
Massey University, New Zealand, in 1976; her MA in Statistics and her
PhD in Economics were received from the University of Missouri in
1982. She speaks Swedish, German and French.

Cato T. Laurencin, MD, PhD, is the Lillian T. Pratt Distinguished
Professor and Chairman of the Department of Orthopaedic Surgery at
the University of Virginia. He serves as Orthopaedic Surgeon-in-Chief
of the University of Virginia Health System. Dr. Laurencin is Professor
of Chemical Engineering and Professor of Biomedical Engineering at the
school. In addition, he has been designated a University Professor by
the President of the University of Virginia.

Dr. Laurencin earned his BSE in Chemical Engineering from Princeton
University, his MD from the Harvard Medical School where he
graduated Magna Cum Laude and his PhD in Biochemical
Engineering/Biotechnology from the Massachusetts Institute of
Technology where he was a Hugh Hampton Young Scholar.

Dr. Laurencin completed the Harvard University Orthopaedic Surgery
Residency Program, and was Chief Resident in Orthopaedic Surgery at
the Beth Israel Hospital, Harvard Medical School. He subsequently
completed a clinical fellowship in Shoulder Surgery and Sports
Medicine at the Hospital for Special Surgery, Cornell Medical College in
New York.
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Board certified in orthopaedic surgery, Dr. Laurencin is a Fellow of the
American College of Surgeons, a Fellow of the American Surgical
Association, and a Fellow of the American Academy of Orthopaedic
Surgeons. He has been the recipient of the prestigious American
Orthopaedic Association American, British, and Canadian (ABC)
Traveling Fellowship, and has been an instructor in shoulder surgery at
the American Academy of Orthopaedic Surgery’s Orthopaedic Learning
Center. For his clinical work, Dr. Laurencin was nhamed as one of the
Top 101 Doctors in America by Black Enterprise Magazine, and has
been named to America’s Top Doctors and America’s Top Surgeons.

Dr. Laurencin is an elected member of the Institute of Medicine of the
National Academy of Sciences.

Dr. Laurencin has been involved in numerous service activities at the
National and International level. He was Speaker of the House of
Delegates of the National Medical Association, and is currently Chair of
the Steering and Oversight Committee (Board of Directors) of the

W. Montague Cobb/National Medical Association Health Institute. He is
a member of the Science Advisory Board of the FDA, the National
Science Foundation’s Advisory Committee for the Directorate of
Engineering, and has been a member of the National Advisory Council
for Arthritis, Musculoskeletal, and Skin Diseases at NIH. In addition,
Dr. Laurencin is currently a member of the Roundtable on Evidence
Based Medicine of the Institute of Medicine.

Dr. Laurencin’s other academic interests are in the areas of tissue
engineering, biomaterials, drug delivery and nanotechnology. Honored
at the White House, Dr. Laurencin received the Presidential Faculty
Fellowship Award from President William Clinton in recognition of his
research work bridging medicine and engineering. Dr. Laurencin is a
Fellow of the American Institute for Medical and Biological Engineering,
and an International Fellow in Biomaterials Science and Engineering.
He is the recipient of the William Grimes Award for Excellence in
Chemical Engineering from the American Institute of Chemical
Engineers and the Leadership in Technology Award from the New
Millennium Foundation for his work in Tissue Engineering. Most
recently, Dr. Laurencin was awarded the Clemson Award (from the
Society for Biomaterials) for Outstanding Contributions to the
Biomaterials Literature, and the Nicolas Andry Award (from the
Association of Bone and Joint Surgeons) for outstanding Orthopaedic
Research.

Jeffrey M. Leiden, MD, PhD is a partner at Clarus Ventures, LLC,
a life-sciences venture capital firm with headquarters in Cambridge,
MA. Dr. Leiden received his BA, PHD, and PhD degree in Virology from
the University of Chicago. He completed his residency in Internal
Medicine and his fellowship in Cardiology at the Brigham and Women’s
Hospital, Harvard Medical School. Between 1985 and 1992 Dr. Leiden
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was an Assistant and Associate Professor in the Departments of
Medicine and Microbiology/Immunology and an Assistant/Associate
Investigator in the Howard Hughes Medical Institute at the University
of Michigan. From 1992 to 1999, Dr. Leiden was the Frederick H.
Rawson Professor of Medicine and Pathology and Chief of the Section
of Cardiology at the University of Chicago. In July 1999, Dr. Leiden
moved to Harvard as the Elkan R. Blout Professor of Biological
Sciences, Professor of Medicine and Director of the Center for the
Prevention of Cardiovascular Disease at the Harvard School of Public
Health and the Harvard Medical School. Dr. Leiden’s research interests
include the transcriptional regulation of cardiovascular development
and gene therapy approaches for human cardiovascular disease. He
has published more than 130 papers and 25 invited book chapters and
review articles in these areas.

Dr. Leiden’s business experience began in the 1990s when he founded
several biotechnology companies including Cardiogene Inc., a
cardiovascular gene therapy company that was acquired by Boston
Scientific in 1999. He was elected to the Board of Directors of Abbott
Laboratories in 1999 and served as President and Chief Operating
Officer of Abbott from 2000-2006, where he was responsible for
directing all aspects of Abbott’s global pharmaceutical business. He
currently serves as Chairman of the Board of Variation Biotechnology
Inc, and as a non-executive Director of Shire, plc. Dr. Leiden was
elected to Phi Beta Kappa, Alpha Omega Alpha, The American Society
for Clinical Investigation, and The American Association of Physicians
and served on the Board of Scientific Counselors of the National Heart
Lung and Blood Institute of the NIH between 1994 and 1999. In 1999,
he was elected President of the American Society of Clinical
Investigation. He is a fellow of the American Academy of Arts and
Sciences and an elected member of the Institute of Medicine of the
National Academy of Sciences.

J. Glenn Morris, Jr., MD, MPH, TM is Director of the newly
established Emerging Pathogens Institute at the University of Florida,
Gainesville. From 2000-2007 he served as Chairman of the
Department of Epidemiology and Preventive Medicine at the University
of Maryland School of Medicine, Baltimore (UMB), and from 2005-2007
was interim dean of the UMB School of Public Health.

Dr. Morris received his MD degree and a masters degree in public
health and tropical medicine from Tulane University, New Orleans. He
served as an Epidemic Intelligence Service Officer in the Division of
Enteric Diseases at the Centers for Disease Control in Atlanta from
1979-1981. He is board-certified in both internal medicine and
infectious diseases. Dr. Morris has authored over 60 textbook chapters
and symposium proceedings and over 180 articles in peer-reviewed
journals. He has had continuous federal grant funding since 1984; his
scholarly contributions were recognized by election to the American
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Society for Clinical Investigation in 1996. He has served on four
National Academy of Sciences expert committees dealing with food
safety, and currently serves on the Institute of Medicine’s Food and
Nutrition Board. From 1994-1996, he worked with the Food Safety
Inspection Service, US Department of Agriculture, on the preparation
of the Pathogen Reduction/HACCP regulations. In 2005, he was
awarded the James D. Bruce Memorial Award for Distinguished
Contributions in Preventive Medicine by the American College of
Physicians in recognition of his work in food safety.

Dr. Morris has maintained a strong research interest in the area of
emerging pathogens: he has an active, NIH-funded laboratory working
in the area of molecular genetics and molecular epidemiology; is
involved in hospital studies looking at emergence of resistant
microorganisms; has worked extensively with clinical, laboratory, and
environmental issues related to harmful algal blooms; and has served
as co-PI of the CDC Emerging Infections Program sentinel surveillance
site (FoodNet) in Maryland. Effective September 1, 2007, he will
become the first Director of the University of Florida Emerging
Pathogens Institute, established by an initial $56 million appropriation
from the Florida legislature.

Philip Needleman, PhD, MS, BS is the former Chief Scientific
Officer and Senior Executive Vice President of Pharmacia Corporation
who retired (2003) following the Pfizer acquisition. Following the
merger of Monsanto and Pharmacia (2000), he became Chairman,
Research and Development of Pharmacia. He joined Monsanto in 1989
as Chief Scientist and became President of Searle Pharmaceutical
Company (1993). He received his B.Sc. (Pharmacy, 1960) and M.Sc.
(Pharmacology, 1962) from the Philadelphia College of Pharmacy and
Science; received his PhD (Pharmacology, 1964) from U. Maryland
Medical School; and was a post-doctoral fellow at Washington
University Medical School. He joined the faculty (1967) and rose to
Chairman of the Department of Pharmacology (1976 to 1989). During
that time, he was selected Basic Science Teacher of the Year five
times. Hw served as Associate Dean for Special Projects at Washington
University Medical School (St Louis) in 2004. He was elected a member
of the National Academy of Sciences (NAS, 1987) and the Institute of
Medicine (1993). At the NAS he chaired the Pharmacology-Physiology
section (2001-2004) and was elected (2004) to the NAS Council
(board of trustees). . He is a member of the Washington University
Board of Trustees. In St Louis he is a member of the boards of the St
Louis Science Center, the Barnes Jewish Hospital Board, Plant and Life
Sciences Coalition, and the Donald Danforth Plant Science Center.

In 2002, he was appointed Special Advisor to the President for
Research and Development at Ben-Gurion University of the Negev, and
has joined the University’s Advisory committee for the creation of a
National Institute for Biotechnology in the Negev.
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Needleman has garnered numerous honors, including the: John Jacob
Abel Award of the American Pharmacology Society (1974); Research
Achievement Award from the American Heart Association (1988);
Washington University’s Distinguished Faculty Award (1987), Second
Century Award from the medical school (1994), and honorary
doctorate degree (1999); C. Chester Stock Award Lectureship at
Memorial-Sloan Kettering Cancer Center (2001); the Industrial
Research Institute Medal (2001); the American Society of Experimental
Therapeutics award; and in 2005 the NAS Award for the Industrial
Application of Science.

Robert M. Nerem, PhD is Professor and Director, Parker H. Petit
Institute for Bioengineering and Bioscience, Georgia Institute of
Technology. Dr. Nerem joined Georgia Tech in 1987 as the Parker H.
Petit Distinguished Chair for Engineering in Medicine. He currently
serves as the Director of the Parker H. Petit Institute for
Bioengineering and Bioscience. In addition he serves as the Director of
the Georgia Tech/Emory Center (GTEC) for the Engineering of Living
Tissues, an NSF-funded Engineering Research Center. He received his
PhD in 1964 from Ohio State University and joined the faculty there in
the Department of Aeronautical and Astronautical Engineering, being
promoted to Professor in 1972 and serving from 1975-1979 as
Associate Dean for Research in the Graduate School. From 1979 to
1986 he was Professor and Chairman of the Department of Mechanical
Engineering at the University of Houston. Professor Nerem is the
author of more than 200 publications. He is a past President of the
International Union for Physical and Engineering Sciences in Medicine
(1991-1994) and also a past President of the International Federation
for Medical and Biological Engineering (1988-1991). In addition, he is
a past Chairman of the US National Committee on Biomechanics
(1988-1991), and he is a Fellow and was the founding President
(1992-1994) of the American Institute of Medical and Biological
Engineering (AIMBE). He is past President of the Tissue Engineering
Society International (2002-2004), and was a part-time Senior Advisor
for Bioengineering in the new National Institute for Biomedical Imaging
and Bioengineering at the National Institutes of Health (2003-2006).
He is Fellow, American Association for the Advancement of Science;
Fellow, Council of Arteriosclerosis, American Heart Association; Fellow,
American Physical Society; and Fellow, American Society of Mechanical
Engineers (ASME). He was Technical Editor of the ASME Journal of
Biomechanical Engineering (1988-1997). In 1989 he received the H.R.
Lissner Award from ASME and in 2002 the Pierre Galletti Award from
AIMBE. In 1988 Professor Nerem was elected to the National Academy
of Engineering (NAE), and he served on the NAE Council for six years
(1998-2004). In 1992 he was elected to the Institute of Medicine of
the National Academy of Sciences and in 1998 a Fellow of the
American Academy of Arts and Sciences. In March 1990 Professor
Nerem was presented with an honorary doctorate from the University
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of Paris, and in 1994 he was elected a Foreigh Member of the Polish
Academy of Sciences. In 1998 he was made an Honorary Fellow of the
Institution of Mechanical Engineers in the United Kingdom, in 2004 he
was elected an honorary foreign member of the Japan Society for
Medical and Biological Engineering, and in 2006 a Foreign Member of
the Swedish Royal Academy of Engineering Sciences. Professor Nerem
serves on the scientific advisory board of AtheroGenics, Inc and
Tengion, Inc. Research interests include atherosclerosis, biomechanics,
cardiovascular devices, cellular engineering, vascular biology, and
tissue engineering and regenerative medicine.

Dale Nordenberg, MD is a Managing Director in the Healthcare
Industry Advisory practice at Pricewatershouse Coopers (PwC). As a
member of the Enterprise Transformation Group, he works with
healthcare and life science companies and institutions to facilitate
strategic and operational improvement. Prior to starting at PwC in
September 2007, Dr. Nordenberg served as the Associate Director and
Chief Information Officer for the National Center for Infectious
Diseases (NCID) at the CDC from 2002-2007. During his last several
months at the CDC, Dr. Nordenberg was responsible for writing the
CDC Information Technology strategic plan.

As the Associate Director and Chief Information Officer for the National
Center for Infectious Diseases at the CDC Dr. Nordenberg was
responsible for the informatics activities at the Agency’s infectious
disease center which included the development of critical infrastructure
to support surveillance and response, as well as epidemiologic and
laboratory/genomics research. During this time, Dr. Nordenberg
developed and implemented an operational model that integrated the
NCID subject matter and technology communities to deliver
collaboratively designed systems and infrastructure. He works closely
with national associations in the health care arena to build coalitions
that promote the adoption of community-based interoperable
information infrastructures for health care across both clinical and
public health arenas. An area of particular interest is open innovation
and Dr. Nordenberg has facilitated the development and funding of
projects that leverage communities and networks to more effectively
develop national infrastructure and information exchange such as the
development of a national network of public health laboratories.

Dr. Nordenberg has worked with the Office of the National Coordinator
for Health Information Technology, which included a detail to this
Depa