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disorder Niemann-Pick type C (NPC) disease. Considering
the fact that many hydrophobic amines are known to exten-
sively accumulate in acidic intracellular compartments such as
lysosomes by an ion trapping mechanism, it is likely that the
concentration of an amine could exceed that of cholesterol
by several orders of magnitude. This exceedingly high concen-
tration of amines could allow them to effectively disrupt the
cholesterol-NPC2 interaction, even if the amines binding
affinity with NPC2 is relatively weak. The work described
in this application involves purification of recombinant
NPC2 and evaluation of binding affinities with cholesterol
and several hydrophobic amine containing drugs. The
concentration of such amines in lysosomes following exposure
to cells at therapeutically relevant concentrations will also
be determined. These results can provide the ability to
predict which drug molecules have the highest likelihood
of producing the NPC disease phenotype and will provide
invaluable insight into a unique and potentially deadly
side-effect of drugs.

WILLIAM R. PROCTOR
University of North Carolina at Chapel Hill
“Mechanisms Underlying Saturable Intestinal
Absorption of Metformin”

The processes by which many marketed drugs are absorbed
across the intestinal epithelium are not well understood. This
is particularly true for many hydrophilic cationic drugs whose
oral absorption would be predicted to be quite poor based on
their physicochemical properties. This discrepancy suggests
involvement of transcellular carrier-mediated transport
processes and/or facilitated diffusion through the tight
junctions and the paracellular space. The work proposed here
focuses on the mechanisms of intestinal absorption of one of
the most highly prescribed drugs, Metformin. It has been
shown in the clinic to have lower oral bioavailability at higher
doses, suggesting the involvement of saturable carrier-medi-
ated processes in its intestinal absorption, although the exact
mechanism is unknown. Preliminary data the intestinal cell
model, Caco-2 cell monolayers, revealed that Metformin
traverses the cell monolayers predominantly via the paracellu-
lar route, and yet the transport is saturable. The saturable
paracellular mechanism is believed to involve facilitative
diffusion aided by electrostatic interactions between positively
charged Metformin and anionic residues in the extracellular
loops of claudins, a protein family responsible for the barrier
properties of tight junctions. The hypothesis to be tested is
that the intestinal absorption of Metformin is influenced by
absorptive uptake and efflux transporters as well as a novel
paracellular facilitative diffusion mechanism. The first aim of
the proposed work is to ensure that the results on Metformin
transport obtained in the Caco-2 cell model represent the
transport mechanisms in human intestinal tissue. Secondly,
the novel saturable paracellular transport mechanisms will be
examined using modified cell lines expressing varying wild-
type and mutated claudins. The work proposed here will
lead to the elucidation of the mechanisms underlying the
intestinal absorption of small hydrophilic cationic drugs
such as Metformin, and will allow prediction of the potential
drug-drug interactions with Metformin, currently one of the
most widely prescribed drugs on the market.

Stephen Goldman from the University of Kansas received a Pre
Doctoral Fellowship in Pharmaceutics in 2008.
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KAREEN RIVIERE
University of California, San Francisco
“Targeted Liposomal Delivery of Synergistic
Anti-Cancer Drug Combinations”

Combination therapies are essential to treat life-threatening
diseases, such as cancer and HIV/AIDS. The underlying prin-
ciple is that multiple drugs can act against diverse targets to
better treat a disease. Drug combinations that “synergize” are
especially effective, have the potential to reduce drug toxicity,
and can minimize the development of drug resistance. Syn-
ergy occurs when the combined effect of two or more drugs is
greater than additive. Since synergism is dependent on the
ratio of the combined drugs, synergistic drug combinations
must be maintained at fixed ratios in order to achieve the
maximum therapeutic effect in vivo. This requirement is
clinically challenging because it can be difficult to control the
pharmacokinetic properties of multiple drugs in a manner

that allows them to reach target cells at the optimal ratio. We
hypothesize that targeted liposomes can enhance the efficacy
of synergistic anti-cancer drug combinations in vivo by facili-
tating the intracellular delivery of these agents at their syner-
gistic ratio. The current project aims to: identify synergistic
combination of anti-cancer drugs in cancer cell lines that
over-express the folate receptor (FR), optimize the in vitro
synergism of the drug combinations with liposomes that
target specifically to these FR over-expressing cell lines, and
determine the therapeutic efficacy of the targeted liposomal
drug cocktails in murine models of the FR over-expressing
tumors. These studies may illustrate an improved way to
translate in vitro synergism results to animal models and
humans, and provide an effective approach for delivering
synergistic drug combinations to successfully treat cancer
and other life-threatening diseases.

MARTIN TELKO
University of North Carolina at Chapel Hill
“Electrostatic Charging Phenomena in Dry Powder
Inhalers and Their Effect on Deposition”

Airborne particles are subject to a number of forces of interac-
tion. The behavior of aerosol drug particles has been studied
extensively; however, the importance of electrical charge on
their behavior and application is poorly investigated and
understood. The aims of the research are to evaluate the
fundamental charge properties of aerosols and relate them to
the effectiveness of delivery which has implications for the
treatment of local and systemic disease following pulmonary
administration. Particle charging is already being used in a
number of industries to bring about specific particle behavior.
Charge may be a design advantage for medicinal aerosols
as well. It is postulated that charge is a major factor in drug
delivery from dry powder inhalers (DPIs) and that its control
can be utilized to maximize DPI performance. Furthermore,
it is proposed that the charging characteristics of a pharma-
ceutical material are related to surface free energy and can
thus be determined a priori. Using a combination of tech-
niques the charging characteristics of DPI discharge will be
investigated, contributors to the phenomenon identified and
effects quantified. Charging propensity will be correlated
with material surface properties, and the effects on delivery
quantified and optimized.

Martin Telko, University of North Carolina at Chapel Hill, received a
2008 Pre Doctoral Fellowship in Pharmaceutics.
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Research Starter Grants in Pharmaceutics

The purpose of PhRMA Foundation Research Starter Grants
is to offer financial support to individuals beginning their in-
dependent research careers at the faculty level. The program
provides a research grant of $30,000 per year for up to two
years. The “starter” aspect of the program strives to assist
those individuals who are establishing careers as independent
investigators. The program is not offered as a means to
augment an ongoing research effort.

2008 RESEARCH STARTER GRANTS
IN PHARMACEUTICS

JENNIFER FIEGEL, Ph.D.
University of Iowa
“Development of Dry Powder Aerosols
to Disperse and Eradicate Pseudomonas
Aeruginosa Infections in the Lungs”

Pseudomonas aeruginosa biofilms, organized bacterial colonies
protected by a slimy matrix, form in the respiratory tract of
compromised human hosts and cause serious, chronic infec-
tions that the immune system and common therapies cannot
eradicate. The dispersal of biofilm-forming bacteria from their
protected environment may enable the utilization of tradi-
tional antibiotics for effective pathogen killing. Therefore,
the goal of the proposed research is to develop a novel aerosol
drug delivery system that effectively and safely eliminates
respiratory biofilms. An inhalable delivery system will be
developed that combines an antibiotic treatment with a
dispersion compound to break up the biofilm matrix. Dry
powder aerosols will be optimized for high dispersibility from

a simple hand-held inhaler, efficient deposition in the lungs,
high drug loading and drug stability. The role of key physico-
chemical aerosol properties on the dispersion and viability
of bacterial biofilms will be assessed. Upon its completion,
this study will have evaluated the ability of these co-delivery
systems to improve bacterial killing and the utility of dispers-
ing the bacterial biofilms while delivering antibiotics effective
against P. aeruginosa suspension cultures. This project will
lay the groundwork for clinical development of co-delivery
systems for treatment of opportunistic infections of the lungs.

Pieter Dorrestein, Ph.D., in his lab at the University of California,
San Diego with his daughter, Tatiana. Dr. Dorrestein was awarded a
Research Starter Grant in Pharmacology/Toxicology in 2008.



BELIEF IN A MISSION.. .

The PhRMA Foundation is lastingly indebted to a cadre of PhRMA Board members who despite uncommon

demands on their time through the nature of their jobs have given more than three decades of faithful

and sagacious service. They have done so, plainly, because they believed in what the Foundation was doing,

and they believed in its potential for even greater performance in an essential mission.

MARTIN MACKAY, Ph.D.
President,

Pfizer Global Research & Development
Pfizer, Inc.,

New London, CT

STEVEN M. PAUL, M.D.
Executive Vice President,
Science and Technology
President, Lilly Research

Laboratories
Eli Lilly and Company,

Indianapolis, IN

MONCEF SLAOUI, Ph.D.
Chairman, Research

& Development
GlaxoSmithKline,

King of Prussia, PA

MR. BILLY TAUZIN
Ex-Officio

President and Chief Executive Officer
PhRMA,

Washington, DC
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Board OF Directors

JOHN M. LEONARD, M.D.
Senior Vice President, Pharmaceuticals

Research and Development,
Abbott,

Abbott Park, IL

CHAIRMAN

GARRY A. NEIL, M.D.
Corporate Vice President,

Corporate Office of Science
& Technology

Johnson & Johnson,
New Brunswick, NJ

VICE CHAIRMAN
& TREASURER

G. MIKAEL DOLSTEN, M.D., Ph.D.
President, Research

& Development
Senior Vice President, Wyeth

Wyeth Pharmaceuticals,
Collegeville, PA

THOMAS P. KOESTLER, Ph.D.
Executive Vice President,

and President,
Schering-Plough Research Institute

Schering-Plough Corporation
Kenilworth, NJ
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Treasurer’s
REPORT

The PhRMA Foundation ended 2007 in sound financial
shape and increased the reserve funds. Contributions were
down 5% from the previous year, to $3.2 million. We
awarded approximately $1.81 million in grants and held
down non-grant program and administrative expenses.
Total expenditures, at $2.44 million, were $94,500 below
budget. Total net assets at December 31 were $14.4 million, a 14.3%
increase from $12.6 million the prior year. Of this amount, $3.1 mil-
lion represents funds authorized but not yet paid for the future years
of grants already awarded. Most of the increase in net assets is attrib-
utable to nearly $772,000 in investment gains and interest income,
and $776,000 in operating surplus. We did not need to transfer funds
from reserves (the Future Commitment Fund) to cover payment
this year of awards granted in previous years. Financial details are

shown in the accompanying Statement of Income and
Expenditures.

For 2008, contributions are estimated at $2.57
million. On behalf of the Board and staff, I give special
thanks for the continuing support of our generous
contributors, who are listed in this report. We need

the support of all member companies during these challenging finan-
cial times. Our programs represent our industry’s commitment to
innovation in today’s research as well as to the young investigators
of tomorrow.

The Foundation’s financial position as of December 31, 2007,
has been audited by the Rosslyn, Virginia, accounting firm of
Buchanan & Company. A full report can be obtained by contacting
the Foundation.

Garry A. Neil, M.D.
Treasurer, PhRMA Foundation
and Corporate Vice President,

Corporate Office of Science and Technology,
Johnson & Johnson
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Advisory
COMMITTEES

Scientific Advisory Committee

Garry A. Neil, M.D. (Chairman)
Corporate Vice President,
Office of Science & Technology
Johnson & Johnson
New Brunswick, New Jersey

Darrell R. Abernethy, M.D., Ph.D.
Chief Science Officer
United States Pharmacopeia
Rockville, Maryland

William J. Curatolo, Ph.D.
Senior Research Fellow,
Pfizer Global Research & Development
Pfizer Inc.
Groton, Connecticut

Joseph M. Davie, M.D., Ph.D.
Former Sr. Vice President of Research
Biogen
Cambridge, Massachusetts

George C. Fuller, Ph.D.
Professor Emeritus and Former Dean
Pharmaceutical Sciences
Wayne State University
Detroit, Michigan

Jean Paul Gagnon, Ph.D.
Director, Public Policy
Sanofi-Aventis
Bridgewater, New Jersey

Basic Pharmacology
Advisory Committee

George C. Fuller, Ph.D. (Chairman)
Professor Emeritus and Former Dean
Pharmaceutical Sciences
Wayne State University
Detroit, Michigan

Daniel Acosta, Jr., Ph.D.
Dean and Professor of
Pharmacology & Toxicology
College of Pharmacy
University of Cincinnati
Cincinnati, Ohio

James W. Aiken, Ph.D.
President and CEO
Keystone Symposia on Molecular
& Cellular Biology
Silverthorne, Colorado

Terry L. Bowlin, Ph.D.
Chief Executive Officer
Microbiotix, Inc.
Worcester, Massachusetts

Sue Piper Duckles, Ph.D.
Professor and Associate Dean
Dept. of Pharmacology
College of Medicine
University of California
Irvine, California

Salvatore J. Enna, Ph.D.
Associate Dean for Research
& Graduate Education
Professor, Department of Molecular
& Integrative Physiology
Professor, Department of Pharmacology,
Toxicology & Therapeutics
University of Kansas Medical Center
Kansas City, Kansas

Paul S. Guth, Ph.D.
Professor of Pharmacology
School of Medicine
Tulane University
New Orleans, Louisiana

Robert A. Kramer, Ph.D.
Vice President, Oncology
and Immunology Drug Discovery
Bristol-Myers Squibb Company
Princeton, New Jersey

George R. Lenz, Ph.D., MBA
GRLEN R&D Associates
Andover, Massachusetts

Harry LeVine, III, Ph.D.
Associate Professor
Center on Aging, Center
for Structural Biology
Dept. of Molecular & Cellular
Biochemistry
University of Kentucky
Lexington, Kentucky

Sidney Pestka, M.D.
Chairman and Professor
Department of Molecular Genetics,
Microbiology and Immunology
University of Medicine &
Dentistry of New Jersey
Robert Wood Johnson Medical School
Piscataway, New Jersey

Darryle D. Schoepp, Ph.D.
Senior Vice President & Franchise Head,
Neuroscience
Merck Research Laboratories
North Wales, Pennsylvania

Patricia Seymour, M.D.
Associate Research Fellow
Pfizer Global Research & Development
Pfizer Inc
Groton, Connecticut
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Clinical Pharmacology
Advisory Committee

Darrell R. Abernethy, M.D., Ph.D.
(Chairman)
Chief Science Officer
United States Pharmacopeia
Rockville, Maryland

Arthur J. Atkinson, Jr., M.D.
Formerly Senior Advisor in
Clinical Pharmacology
National Institutes of Health
Clinical Center
Bethesda, Maryland

Thorir D. Bjornsson, M.D., Ph.D.
Vice President, Early Development
and Clinical Pharmacology
Wyeth Pharmaceuticals
Collegeville, Pennsylvania

Terrence F. Blaschke, M.D.
Professor of Medicine and Molecular
Pharmacology (Active Emeritus)
Medical Student Academic Advising Dean
Division of Clinical Pharmacology
Stanford University, School of Medicine
Stanford, California

Perry V. Halushka, M.D., Ph.D.
Professor of Pharmacology and Medicine
Dean, College of Graduate Studies
Medical University of South Carolina
Charleston, South Carolina

Health Outcomes
Advisory Committee

Jean Paul Gagnon, Ph.D. (Chairman)
Director, Public Policy
Sanofi-Aventis
Bridgewater, New Jersey

Lyle Bootman, Ph.D.
Dean, College of Pharmacy
University of Arizona
Tucson, Arizona

Robin P. Hertz, Ph.D.
Senior Director, Population Studies
U.S. Outcomes Research
Pfizer Global Pharmaceuticals
New York, New York

C. Daniel Mullins, Ph.D.
Professor and Chair, Pharmaceutical Health
Services Research Department
University of Maryland School of Pharmacy
Baltimore, Maryland

Nancy C. Santanello, M.D., M.S.
Vice President, Epidemiology
Merck Research Laboratories
North Wales, Pennsylvania

Sean D. Sullivan, Ph.D.
Professor, Departments of Pharmacy
& Health Services
Adjunct Associate Professor,
Division of Allergy
Director, Pharmaceutical Outcomes
Research & Policy Program
Department of Pharmacy
University of Washington
Seattle, Washington

Informatics Advisory Committee

Joseph M. Davie, M.D., Ph.D.
(Chairman)
Former Sr. Vice President of Research,
Biogen
Cambridge, Massachusetts

George R. Lenz, Ph.D. MBA
GRLEN R&D Associates
Andover, Massachusetts

Michael N. Liebman, Ph.D.
President/Managing Director,
Strategic Medicine, Inc.
Kennett Square, Pennsylvania

Peter A. Schad, Ph.D.
Associate Director, Clinical Informatics
The Cancer Institute of New Jersey
New Brunswick, New Jersey

David B. Searls, Ph.D.
Former Senior Vice President,
Worldwide Bioinformatics
GlaxoSmithKline
King of Prussia, Pennsylvania

Pharmaceutics
Advisory Committee

William J. Curatolo, Ph.D. (Chairman)
Senior Research Fellow,
Pfizer Global Research and
Development
Pfizer Inc.
Groton, Connecticut

Bradley D. Anderson, Ph.D.
H.B. Kostenbauder Professor
University of Kentucky
Lexington, Kentucky

Michael J. Hageman, Ph.D.
Group Director
Bristol-Myers Squibb Company
Princeton, New Jersey

Charles Russell Middaugh, Ph.D.
Distinguished Professor of
Pharmaceutical Chemistry
University of Kansas
Lawrence, Kansas

Patrick J. Sinko, Ph.D., R.Ph.
Associate Vice President for Research
Parke-Davis Professor of Pharmaceutics
& Drug Delivery
Chair, Department of Pharmaceutics
Ernest Mario School of Pharmacy
Rutgers, The State University of New Jersey
Piscataway, New Jersey



PhRMA FOUNDATION

Programs for 2009

PhRMA Foundation Annual Report 2008

34

Number of Awards Deadline
Name of Program/ Budgeted Yearly/ Announcement Date
Year of First Awards Length of Award Program Budget Starting Time

HEALTH OUTCOMES ADVISORY COMMITTEE

Pre Doctoral Fellowships 2 budgeted/ $80,000 total October 1, 2008
in Health Outcomes (2002) 2 years $20,000 per award December 15, 2008

per year January–August

Post Doctoral Fellowship 1 budgeted/ $80,000 total October 1, 2008
in Health Outcomes (2002) 2 years $40,000 per award December 15, 2008

per year January–December

Sabbatical Fellowship 1 budgeted/ $40,000 total October 1, 2008
in Health Outcomes (2002) 1 year $40,000 per award December 15, 2008

per year January–December

Research Starter Grants 3 budgeted/ $180,000 total October 1, 2008
in Health Outcomes (2002) 2 years $30,000 per award December 15, 2008

per year January 1, 2009

INFORMATICS ADVISORY COMMITTEE

Pre Doctoral Fellowships 2 budgeted/ $80,000 total September 1, 2008
in Informatics (2008) 2 years $20,000 per award December 15, 2008

per year January–August

Post Doctoral Fellowship 1 budgeted/ $80,000 total September 1, 2008
in Informatics (2002) 2 years $40,000 per award December 15, 2008

per year January–December

Sabbatical Fellowship 1 budgeted/ $40,000 total September 1, 2008
in Informatics (2002) 1 year $40,000 per award December 15, 2008

per year January–December

Research Starter Grants 3 budgeted/ $180,000 total September 1, 2008
in Informatics (2002) 2 years $30,000 per award December 15, 2008

per year January 1, 2009

BASIC PHARMACOLOGY ADVISORY COMMITTEE

Pre Doctoral Fellowships 6 budgeted/ $240,000 total September 1, 2008
in Pharmacology/Toxicology (1978) 2 years $20,000 per award December 15, 2008

per year January–August

Post Doctoral Fellowships 2 budgeted/ $160,000 total September 1, 2008
in Pharmacology/Toxicology (2002) 2 years $40,000 per award December 15, 2008

per year January-December

Sabbatical Fellowship 1 budgeted/ $40,000 total September 1, 2008
in Pharmacology/Toxicology (2002) 1 year $40,000 per award December 15, 2008

per year January–December

Research Starter Grants 3 budgeted/ $180,000 total September 1, 2008
in Pharmacology/Toxicology (1972) 2 years $30,000 per award December 15, 2008

per year January 1, 2009



Number of Awards Deadline
Name of Program/ Budgeted Yearly/ Announcement Date
Year of First Awards Length of Award Program Budget Starting Time

CLINICAL PHARMACOLOGY ADVISORY COMMITTEE

Paul Calabresi Medical Student 2 budgeted/ $36,000 total September 1, 2008
Research Fellowships (1974) 6 months up to 2 years $18,000 per award December 15, 2008

July 1, 2009

Faculty Development Award 2 budgeted/ $240,000 total April 1, 2009
in Clinical Pharmacology (1966) 2 years $120,000 per award June 1, 2009

per year July 1, 2009

PHARMACEUTICS ADVISORY COMMITTEE

Pre Doctoral Fellowships 2 budgeted/ $80,000 total October 1, 2008
in Pharmaceutics (1987) 2 years $20,000 per award December 15, 2008

per year January–August

Post Doctoral Fellowships 2 budgeted/ $160,000 total October 1, 2008
in Pharmaceutics (1992) 2 years $40,000 per award December 15, 2008

per year January–December

Sabbatical Fellowship 1 budgeted/ $40,000 total October 1, 2008
in Pharmaceutics (2002) 1 year $40,000 per award December 15, 2008

per year January–December

Research Starter Grants 2 budgeted/ $120,000 total October 1, 2008
in Pharmaceutics (1972) 2 years $30,000 per award December 15, 2008

per year January 1, 2009

All of the above programs will accept applications for research on drugs for rare diseases.

Programs for 2009
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INCOME

Contributions $3,240,886
Contributions – in kind from PhRMA $ 158,260
Interest and Dividends $ 429,639
(Realized and Unrealized) Gains in Securities $ 342,290
Other Income $ 46,045

TOTAL INCOME $ 4,217,120

EXPENDITURES

Programs
Awards in Excellence $ 15,295
Clinical Pharmacology Program $ 304,000
Health Outcomes Program $ 252,000
Informatics Program $ 260,000
Pharmaceutics Program $ 235,000
Pharmacology Programs $ 736,700
AFPE Fellowship Award $ 7,500
Other Grants $ 0

Subtotal – Grants $ 1,810,495

Other
Committee Meetings, Travel and Honoraria $ 64,684
Publications and Special Projects $ 77,212

Subtotal – Other $ 141,896

PROGRAM TOTAL $ 1,952,391

ADMINISTRATIVE

Staff, Taxes, Depreciation & Insurance $ 272,097
Rent & PhRMA Accounting Services1 $ 158,260
Professional Services and Investment Expenses $ 42,205
Office Expenses $ 12,821

TOTAL ADMINISTRATIVE $ 485,383

TOTAL EXPENDITURES $2,437,774

1 Rent and Accounting Services are donated by PhRMA

STATEMENT OF

Income and Expenditures
For the Year Ended December 31, 2007



DEL PERSINGER
President and Chief Executive Officer
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Staff

EILEEN CANNON
Executive Director

CHARLOTTE LILLARD
Associate
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The PhRMA Foundation owes its success to the pharmaceutical companies that have provided
their generous support over the past 43 years. We thank all of you for continuing to invest

in the future of pharmaceutical research and the scientists of tomorrow.

OUR 2008 BENEFACTORS ARE

Abbott

Astellas US LLC

AstraZeneca LP

Bayer HealthCare Pharmaceuticals

Boehringer Ingelheim Pharmaceuticals, Inc

GlaxoSmithKline

Johnson & Johnson

Merck & Co., Inc.

Novartis Pharmaceuticals Corporation

Otsuka America, Inc.

Pfizer Inc

PhRMA

The Procter & Gamble Company

Schering-Plough Corporation

Solvay Pharmaceuticals, Inc.

Wyeth

ETHICAL CONSIDERATIONS The Scientific Advisory Committee as well as the program advisory committees of the PhRMA Foundation are
dedicated to ensuring the appropriate use of animals and humans in research. In their deliberations, they consider all aspects of a proposal and may
deny support for many reasons. Careful consideration is given to ensure the humane use and care of animal subjects. For human and animal research,
the project review committee requires, in writing, a statement of adherence to prevailing standards of ethical research practices. Institutional Review
Board approval is required before any research project may be initiated. In addition, informed consent is required before any person can participate
in a research project.
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