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NEWS FEATURE

What science s really worth

Spending on science is one of the best ways to generate jobs and economic growth, say research
advocates. But as Colin Macilwain reports, the evidence behind such claims is patchy.



An Interesting Approach

The NEW ENGLAND JOURNAL of MEDICINE

‘ SPECIAL ARTICLE

The Role of Public-Sector Research
in the Discovery of Drugs and Vaccines

Ashley J. Stevens, D.Phil,, Jonathan J. Jensen, M.B.A,, Katrine Wyller, M.B.E.,
Patrick C. Kilgore, B.S., Sabarni Chatterjee, M.B.A,, Ph.D.,
and Mark L. Rohrbaugh, Ph.D., J.D.

ABSTRACT

BACKGROUND
Historically, public-sector researchers have performed the upstream, basic research
thar elucidated the underlying mechanisms of disease and identified promising
points of intervention, whereas corporate researchers have performed the down-
stream, applied research resulting in the discovery of drugs for the treatment of
diseases and have carried out development activities to bring them to market. How-
ever, the boundaries between the roles of the public and private sectors have shifted
substantially since the dawn of the biotechnology era, and the public sector now
has a much more direct role in the applied-research phase of drug discovery.

METHODS
We identified new drugs and vaccines approved by the Food and Drug Administra-
tion (FDA) that were discovered by public-sector research imstitutions (PSRIs) and
classified them according to their therapeuric caregory and potential therapeutic
effect.

RESULTS
We found that during the past 40 years, 153 new FDA-approved drugs, vaccines, or
new indications for existing drugs were discovered through research carried out in
PSRIs. These drugs included 93 small-molecule drugs, 36 biclogic agents, 15 vac-
cines, & in vivo diagnostic materials, and 1 over-the-counter drug. More than half
of these drugs have been used in the treatment or prevention of cancer or infectious
diseases. PSRI-discovered drugs are expected to have a disproportionately large
therapeutic effect.

From the Institute for Technology Entre-
preneurship and Commercialization
(4.).5.) and Office of Technology Devel-
opment (AJ.5, JJ.).), Boston University
School of Management, Boston; the Nor-
wegian Radium Hospital Research Foun-
dation, Oslo (KW.); Boston University
School of Law, Boston (P.C.KJ; and the
Office of Tech nulog}l Transfer, National
Institutes of Health, Bethesda, MDy (S.C.,
M.LR.). Address reprint requests to Dr.
Stevens at Boston University School of
Management, 53 Bay State Rd., Boston,
MaA 02215, or at astevens@bu.edu.

N Engl | Med 2011;364:535-41.
Capyright €1 2011 Massachusetts Medical Society.

CONCLUSIONS
Public-sector research has had a more immediate effect on improving public health
than was previously realized.




STAR METRICS: Building an Empirical Framework

Start with scientists as the unit of analysis

Include full description of input measures
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Evolution of Disease Modifying
Anti-Rheumatic Drugs (DMARD) TNF-a drugs

The discovery of TNF and its
related properties is directly
linked to NIH investments in
research grants. The
following chart depicts the
origin of the study and the
successful biotech drugs
which have resulted from the
studies linked to these
successful products.
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Funding trends in TNF-a publications

Funding Attribution for TNF-a publications, 1975 - 2009
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Events leading to the approval of Enbrel

1975 1985 1995 E

1975 Discovery of
TNFa

1985 Passive immunization with polys
against TNFa are protective against
endotoxin

1993 Characterization of a human-mouse
TNFa chimeric mAb

NIH Funded
Studies data 1997 Methods for treating Crohn’s
overl ay — Disease using chimeric mAbs (Patent)
# pubs

1997 Methods for treating RA using
# g_ran_ts chimeric mAbs (Patent)
# cltations

Notable Pl's 1998 Approval of Remicade for
Crohn’s Disease
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Milestone Events Interactive Timeline

g"” OUTCOMES FROM THE DISCOVERY OF TNFa
oo Sequence of events leading to the approval of Enbrel

Scientific Discovery

1875 18985 19849

An endotoxin- Passive Designing CD4

induced serum immunization immunsadhesins

factor that causes against for ADS therapy.

necrosis of tumas. cachectintumor NIH/Other
NIH necrosis factor S cientists

protects mice fro
lethal effect of
endotoxin.

NIH
Scientists

Scientists

Clinical Trial

Patent

Cutcome

1992 Patent

19491

Construction and

expression of

antibody-tumaorn

necrosis factor

fusion proteins.
Other

Scientists

———

1995 Patent

TNF soluble receptor Fusion proteins
- Fc fusion protein comprising TNF

NIH/Other

receptor

1896 Trial
Recombinam
soluble tumor
necrosis factor
receptor (pgo)
Tusion protein;
toxicity and dose
finding trial in

actory

timatoid arthiitis.

1888 Approval
Approval of Enbrel
for RA

NIH/Other




The Network of Scientists that did it

gﬂ' OUTCOMES FROM THE DISCOVERY OF aTNF
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Milestone Events Interactive Timeline
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Curriculum Vitae

Anthony Cerami, PhD
Founder

Chief Executive Officer

Chairman of the Board of Directors
Member, Scientific Advisory Board

Anthony Cerami, PhD is the founder of YWarren Pharmaceuticals, Inc. and serves as its Chairman of the Board and CEO

A member of the hational Academy of Sciences and former dean of The Rockefeller University, Dr. Cerami has had a successful career applying detailed biochemical insights to the design of novel therapeutic strategies, translating scientific discovery into commercially viable
products of high clinical utility.

He received his PhD frorm The Rockefeller University in 19657 and completed postdoctaral fellowships at Harvard Medical School and at the Jackson Laboratary in Bar Harbor, Maine. Dr. Cerami served 20 years as Professor and Head of the Laboratory of Medical Biochemistry
and as Dean of Graduate and Post Graduate Studies of Rockefeller University

He established the Picower Institute for Medical Research in Manhasset, New Yark, in July 1991 and became its first president. He is a recipient of a number of awards, including the Luft Award in Diabetes, and the Banting Medal for Scientific Achievement, awarded by the
American Diabetes Association in recognition of his lifelong work on diabetes

Dr. Cerarni has been the inventor or co-inventor on aver 180 issued U.S. patents and hundreds of foreign counterparts. He is the author or co-author of over 500 scientific publications, and is the co-inventor of the anti-TNF monoclonal antibody that has been approved by the
FDA for the treatrent of Crohn's disease and theumatoid arthritis

Dr. Cerami is algo the inventor of the hemoglobin Alc test that is used by diabetics warldwide
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qu Anthony C. Cerami, PhD

Anthony Cerami: Career Discovery Highlights
Anthony Cerami has led research programs into genetic, metabolic and infectious diseases, with the goal oftranslating scientific discovery into clinically important products.
Among the successes of his approach are: glycated hemoglobin to monitor diabetic control | anti-tumor necrasis factor-alpha therapies to freat inflammatory diseases and, recently, tissue protective cytokines to safely treat devastating diseases and injuries.

He is the recipient the Luft Award in Dizbetes and the Frederick Banting Medal for Scientific Achievement, awarded by the American Diabetes Association in recognition of his lifelong wark on diabetes.
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Grant Number
RO1AIDZ1359-14
RO1AID21359-13
ROTAIDZ1359-12
RO1DK0T19655-19
ROTAIDZ21359-11
RO1AI030660-08
RO1DKO19655-18
R3TAID13428-14
RO1AID21359-10A2
RO1AI030660-05
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S18A1035077-01
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F01DkO19655-15A1
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RO1AI021359-08
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RO1AI030660-02
RATAID19428-09
R37TAI019428-10
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RO1DK019655-14
Fa7AI019428-08
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RO1DK019655-12
R37AIO13428-08
RO1AI021359-0251
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RO1AID213589-02
R01DK019655-10
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RO1AID21359-0141
RO1AMO18655-09
RO1AI019428-02
RO1AMO18655-0751
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Project Title

PARASITE INDUCED CATABOLISM

FPARASITE INDUCED CATABOLISKM

FARASITE INDUCED CATABOLISK

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
FARASITE INDUCED CATABOLISKM

HEMOGLOBIN CATABOLISM BY PLASMODIUNM FALCIPARLIM
BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS

FPARASITE INDUCED CATABOLISHM

HEMOGLOBIN CATABOLISM BY PLASMODIUM FALCIPARLIM
BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOEOMATIDS

SMALL INSTRUMENTATION GRANT

HEMOGLOBIMN CATABOLISM BY PLASMODIUM FALCIPARLUIM
BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGH
SMALL INSTRUMENTATION GRANT

PARASITE INDUCED CATABOLISH IN MAMBMALS

HEMOGLOBIN CATABOLISM BY PLASMODIUM FALCIPARUIM
HEMOGLOBIN CATABOLISM BY PLASMODIUNM FALCIPARLIM
BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGH
FARASITE INDUCED CATABOLISH IN MAMBMALS

FARASITE INDUCED CATABOLISK IN MAMBMALS

HEMOGLOBIN CATABOLISM BY PLASMODIUNM FALCIPARLIM
HEMOGLOBIMN CATABOLISM BY PLASMODIUM FALCIPARLUIM
BIOCHEWMISTRY OF TRYPANOSOMATIDS - BASIS FOR DRUG DESIGH
BIOCHEMISTRY OF TRYPANOSOMATIDS-BASIS FOR DRUG DESIGN
FARASITE INDUCED CATABOLISK IN MAMBMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGH
FARASITE INDUCED CATABOLISH IN MAMBMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGH
PARASITE INDUCED CATABOLISH IN MAMBMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS COF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGN
PARASITE-INDUCED CATABOLISK [N MAMMALS

FARASITE INDUCED CATABOLISH IN MAMBMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS - BASIS FOR DRUG DESIGM
PARASITE INDUCED CATABOLISM IN MAMMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS - BASIS FOR DRUG DESIGN
BIOCHEMISTRY OF TRYPAMNOSOMATIDS--BASIS FOR DRUG DESIGM
FARASITE INDUCED CATABOLISK IN MAMBMALS

BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
BIOCHEMISTRY OF TRYPANOSOMATIDS--BASIS FOR DRUG DESIGH
BIOCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES
RINCHEMITLE RA2I2 MF THRE COMPLICATIORS OF DIBAETEFS

Grant_Funding
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Project Humber: SR DKM 965517 Contact Principal Investigator: CERAMI, ANTHOMY
Title: BICCHEMICAL BASIS OF THE COMPLICATIONS OF DIABETES Awardee Organization: PICCWER INSTITUTE FIOR MEDICAL RESEARCH
Abstract Text:

Diabetics slowly fall prey to a variety of serious, even lethal health complications which are apparently unrelated to inzulin levels but have been clearly associated with hyperglycemia. We have studied
the chemical molecular and cellular mechanisms which underly these dishetic sequelse for the past twenty years, and developed the central hypothesis that diabetic complications are caused in part by
the covalent addition of reducing sugars, particularly glucose, to proteing by non-enzymatic reactions. Mon- enzymatic ghycstion beging with the Amadori rearrangement of sugar-protein condensation
products, and proceeds through & complex series of chemical rearrangements to generate a wide variety of Advanced Glycosylation Endproducts (AGEs) which are, as a class, permanent,
fluorescent, cross- linking adducts that accumulste on cells, soluble proteins and tissue components exposed to glucose either in vitro or in vivo, Despite our prior success in identifyving several
AGE-related entities, the chemistry and structure of AGE adducts are known at only a rudimentary level We now propose to extend certain novel approaches we have applied to this structural work,
emphasizing the use of specially synthesized starting materials and AGE-trapping reagents to further elucidate the chemistry of AGEs . \We believe, and are now demonstrating, that these chemical
insightz will lead to therapeutic innovations against diabetic complications . We also propose nevy experimental approaches to better understand the mechanizm of action of one such potential
therapeutic agent, aminoguanidine, dizcovered under the zupport of our last grant. Ancther long-standing priotity has been to develop quantitative assay aystems for AGEs on plasma of tizsue
components. VWe propose ta refine our current assay technologies for AGEs in biclogical samples, primarily by developing an AGE receptor-hazed saolid-phase competitive aszay capitalizing on our
recent success with a competitive whole-cell azsay bazed on the same receptor.

Project Terms:
adduct; aminoguanidine; antibady farmation; carbobrydrate receptor; chemical addition; chemical synthesis; crosslink; dishetes melitus, diabetes mellitus therapy, disbetic nephropathy; enzyme linked

immunosarbent assay; glucose metabolizm; glycosylation; human subject; human tiszue, hyperglycemia, laboratary mouse; laboratory rabbit; laboratory rat; macrophage; medical complication; molecular
pathology; nuclesr magnetic resonance spectroscopy; radicimmunoassay
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Filter:

Patent Number App Year Grant Year Assignee

TE45733 2004 Mo WARREN PHARMACEUTICALS INC

7022721 2004 2008 kaone

7718363 2003 2010 THE KENNETH 5 WARREM INSTITUTE INC

BI060TH 2003 2005 CYTOKINE PHARMASCIEMNCES INC

7517523 2003 2009 CYTOKINE PHARMASCIENCES INC

7022719 2003 2006 ALTEOMN INC

Toanzet 2002 2008 FARRINGTOM PHARMACEUTICALS LLT

T3B4625 2003 2008 FARINGTOM PHARMACEUTICALS LLC

B7a0859 2003 2004 ALTEON INCORPORATED

BERATTT 2002 2004 KEMMETH S WWARREM INSTITUTE

B777457 2002 2004 MNone

6713050 2002 2004 FARRINGTOM PHARMACEUTICALS INC

BE48737 2001 2003 THE FICOWER INSTITUTE FOR MEDICAL
RESEARCH

BEEQ162 200 2003 FARRINGTOM PHARMACEUTICALS LLT

B531121 2000 2003 THE KENKETH S WARREM INSTITUTE INC

7300687 2000 2007 THE KENMETH S WARREMN INSTITUTE INC

Technology Class
5141530
548514

435
5141436

424

5141548

424

42415141548

a14

514i544

5141548

4741514

G6414 36

B04i424

42414351514

514

Patent Abstract

In one embodiment, the present invention relates to compounds and compositions including pharmaceutical
compositions containing the compounds and associated methods that uncouple sugar-mediated coupling of
proteins, lipids, nucleic acids, and other biomaterials, and any comhination thereof. In another embodiment, the
compositions and associated methods have utility in viva to reduce the deleterious effects of sugar-mediated
coupling processes in an arganism, when the organism is exposed to the compound or composition internally, by
ingestion, transdermal application, or other means. Inyet another embodiment, the compositions and associated
methods are useful for the ex-vivo treatment of argans, cells and tissues and external treatment of hair, nails and
skin to rejuvenate therm by changing deformability and increase the tissue difusion coeficient. n a further
embodirment, the present invention relates to novel compounds and pharmaceutical compositions

The present invention concerns alkyl aryl carbonyl compounds that possess anti-infective activity. The compaounds
afthe invention can be used 1o target specific nuclear Iocalization signal, thereby blocking importation of specific
proteins ar molecular complex into the nucleus of a cell. The invention encompasses methods of uge of such
cormpounds for treatment or prevention of infectious diseases, such as parasitic and viral diseases, including, for
example, malaria and acquired immunodeficiency syndrome. The use of the compounds to detect certain specific
protein structures which are present in nuclear localization seguences is also taught.

The present invention relates to compositions and methods for inhibiting the release andfor hiological activity of
migration inhibitary factor (MIF). In paricular, the invention relates to the uses of such compositions and methods
for the treatment of various conditions imvolving cytokine-mediated toxicity, which include, but are not limited to
shock, inflammation, graft versus host disease, andior autoimmune diseases

Patent Title

Method and composition for rejuvenating
cells, tissues, organs, hair and nails

Compounds and methods of use to treat
infections diseases

Anti-MIF antibodies

The present invention relates to compositions and methods for inhibiting and reversing nonenzymatic cross-linking  Preventing and reversing the farmation of

(pratein aging). Accordingly, compositions are disclosed which comprise an agent capable of inhibiting the
farmation of advanced glycosylation endaroducts oftarget proteing, and which additionally reverse pre-formed
crosslinks in the advanced glycosylation endproducts by cleaving alpha-dicarbonyl-based protein crogslinks
present in the advanced glycosylation endproducts. Certain useful agents are thiazolium salts. The method
comprises contacting the target protein with the composition. Both industrial and therapeutic applications for the
invention are envisioned, as food spoilage and animal protein aging can be freated. A novel immunoassay for
detection of the reversal of the nonenzymatic crosslinking is also disclosed.

The presentinvention relates to devices that allow for linear, sustained-release of solutes with adjustable initial-
release kinetics. In particular, the present invention relates to devices for delivering substances to the body of an
animal. The present invention also relates to methods for delivering solutes in a constant, sustained-release
fashion using the devices of the invention

A method and compaosition for the treatment of hair, nail, escvivo organ, exvivo cell or excvivo tissue to improve the
biomechanical and diffusional characteristics comprising an effective amount of a compound selected from the
group consisting of compaunds of the formula ()

Methods and compositions are nrovided for orotecting or enhancing excitable tissue function in mammals by

advance glycosylation endproducts

Sustained release delivery systerns for
solutes

Method and composition for rejuvenating
hair, nails, tissues, cells and argans by
ex-wivo ar immersive treatment

Rewersing advanced glycosylation
cross-links using heterocyclic-substituted
thiazolium compounds

Anti-malarial compounds, compasitions and
methods

Method and compaosition far rejuvenating
cells, tissues argans, hair and nails
Method and compaosition far rejuvenating
hairs, nails, tissues, cells and organs by
ex-viva of immersive treatrment
Compounds and methods of use to treat
infectious diseases

Sustained release delivery systerns for
solutes

Protection and enhancement of
enthropoietin-responsive cells, tissues and
argans

Methods for freatrment and nrevention of
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Patent Number App Year Grant Year Assignee Technology Class Patent Abstract Patent Title
5717074 1995 1998 THE ROCKEFELLER UNIVERSITY 5301435 Anantibody to an inflammatory cytokine is disclosed. The inflammatory cytokine has been Macrophage-derived inflammatory
isolated from cells that have been incubated with a stimulator material. The inflammatory mediator (MIP-2)

cytakine is capahle of hinding to heparin, inducing localized inflammation characterized by
polymorphonuclear cell infiltration when administered subcutaneously and having potentin
vitro chemotactic activity while inducing little or no invitro chemaokinesis in polymarphonuclear
cells, while lacking the ability to suppress the activity of the anabolic enzyme lipoprotein lipase,
cause the cytotoxicity of cachectinTNF-sensitive cells, stimulate the hlastogenesis of
endotoxin-resistant C3HHeJ thymocytes, or induce the production of cachectinTHF by primary
thioglycbllate-elicited mouse macrophage cells. A paticular inflammatory cytokine has heen
isolated and its cDMA has heen sequenced. The sequence predicts a cOMA of 74 amino acids
in length and & molecular weight of 7,808, Diagnastic and therapeutic utilities are proposed,
and testing procedures, materials in kit form, recombinant materials and procedures, and
pharmaceudtical compositions comprising an antibody to the cytokine are likewise set forth.

5741484 14985 1998 THE ROCKEFELLER LUNIVERSITY 4241514 Aninflammatory cytokine is disclosed which has been isolated fram cells that have heen hacraphage-derived inflammatory
incubated with a stimulator material. The inflammatory cytokine comprises a protein that is rmediator (MIP-1.alpha. and
capable of binding ta heparin, inducing localized inflammation characterized by MIP-1 beta.)

palymorphonucliear cell infiltration when administerad subcutaneously and inducing inwitro
polymorphonuclear cell chemokinesis, while lacking the ability to suppress the activity of the
anabalic enzyme lipoprotein lipase, cause the cytotoxicity of cachectinTMF-sensitive cells,
stimulate the blastogenesis of endotoxin-resistant C3HMHeJ thymocytes, orinduce the
production of cachectinTHF by primary thioglycollate-elicited mouse macrophage cells. A
particular inflammatory cytokine MIP-1 has been isolated and has been found ta comprise a
peptide doublet of similar molecular weights of about 8,000 daltons, and to show a pl of about
4.6. The doublet has been resolved inta its component peptides, MIP-1.alpha. and MIP-1.beta
forwhich distinct cOMA's have been cloned and sequenced. Diagnostic and therapeutic
utilities are proposed, and testing procedures, materials in kit form and pharmaceutical
compositions are likewise set forth.

760186 1995 1988 THE ROCKEFELLER UNIVERSITY a30 Antibodies to an inflammatory cytokine are disclosed. The inflammatory cytokine has heen Antibody to macrophage-derived
isolated fram cells that have heen incubated with a stimulatar material and comprises a inflammatory mediator {MIP-1.alpha.
protein thatis capable of binding to heparin, inducing localized inflammation characterized by and
polymorphonuclear cell infiltration when administered subcutaneously and inducing in vitra
polymorphonuclear cell chemaokinesis, while lacking the ability to suppress the activity of the
anaholic enzyme lipoprotein lipase, cause the cytotoxicity of cachectin/THF-sensitive cells,
stimulate the blastogenesis of endataxin-resistant C3IH/Hed thymocytes, or induce the
production of cachectinTHF by primary thinglyeollate-elicited mouse macrophage cells. A
paticulat inflammatory cytokine MIP-1 has heen isolated and has been found to comprise a
peptide doublet of similar malecular weights of about 8,000 daltons, and ta show a pl of about
4 6. The doublet has been resolved into its companent peptides, MIP-1 alpha. and MIP-1 beta
forwhich distinct cDMA's have heen cloned and sequenced. Diagnostic and therapeutic
utilities are proposed, and testing procedures, materials in kit farm and pharmaceutical
compositions are likewise set forth.

5817763 1994 1993 THE ROCKEFELLER UMIVERSITY 530/424 Aninflammatory cytokine is disclosed which has been isolated from cells that have heen hacrophage-derived inflammatory
incubated with a stimulator material. The inflammatory cytokine comprises a protein that is mediator (MIP-1.alpha. and
capable of binding to heparin, inducing localized inflammation characterized by MIP-1 . beta)

polymorphonuclear cell infiltration when administered subcutaneously and inducing in vitro
polymorphonuclear cell chemaokinesis, while lacking the ability to suppress the activity of the
anaholic enzyme lipoprotein lipase, cause the cytotoxicity of cachectin/THF-sensitive cells,
stimulate the blastogenesis of endatoxin-resistant C3H/Hed thymocytes, orinduce the
production of cachectindTMF by primary thioalycollate-elicited mouse macrophaoe cells. A
pariculat inflammatory cytokine MIP-1 has heen isolated and has been found to comptrise a
peptide doublet of similar molecular weights of ahout 8,000 daltons, and to show a pl of about
4.6. The doublet has been resolved into its component peptides, MIP-1.alpha. and MIP-1.beta
farwhich distinct cDMA's have been cloned and sequenced. Diagnostic and therapeutic
utilities are proposed, and testing procedures, materials in kit form and pharmaceutical
compositions are likewise set forth.
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Collaboration & Innovation Network Maps
The ripple effect of NIH funding

g‘é Return to timeline | See all Scientists
St Anthony C. Cerami, PhD

Cerami, Anthony =
Aftson Inc

y

. Abed, Yousef Al (The Picower Institute For Medical Research)

Al Bhed, Yousef (Cylokine Pharmasciznces Inc)

Berger, Bradiey (Cvlokine Phiarmasciences Inc)

Bernhagen, Jurgen (Cytokine Pharmasciences o)

Beutler, Bruce ( The Scripps Research Instiute)

Bianchi, Maring (The Picower Institute For Medicsl Resesrch)

Brines, Michael (The Kerneth S wiarren Institite nc)

Brovenles, Michael (£lbert Einstein Collee Of Medicing OF Yeshiva University]

Collaborators: ﬂ

M n LR

L

L

Q

v

Coogle

Map data B2011 Afr’i (Pt Ltet, Europss Tachrologies, Goonls, Tracksdafrica - Terme of Lse

Filter names:

’ Abed, Youset A1
The Picower Institute For Medi ...
Aida, Takashi
Takasago International Corpara..
’ Al Abed, Youset
Cytokine Pharmasciences Inc
Al Tahoo, Nuhzs
Regerts Of The University OF M.
’ Altano, Massima
The Picower Institute For Meci...
Ali, Syed M
Argule Inc
) Aghcom, James

The George Washington Universi ..

’ Ashvel, Mark &

Argule Inc

Barazh, Louis

Merck Co Ine
@ Barr, Philip J

Genertech Inc

Bagh, John A

Cytokine Pharmasciences nc

Bazzoni, Flavia b

Board Of Regents The Universt..
.‘ Bdamchian, Mahnaz

The George Washington Universi ...
’ Besttie, Thomas R

Merck Co Inc

@ Eel, Stenley ¢

Temple University Of The Comma...

=

Brief explanation: The visualization sbove is = (granted) patert collaboration network map (1975-2008) where vertices (nodes) represent individusl scientists and edges (connections) are created through joint patenting. The diagram certers on the primary scientist, 0 every node in the graph is within 2 connections o less of the primary. Sciertists are attributed to the
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Collaboration & Innovation Network Maps
The ripple effect of NIH funding

The network of Enbrel/Remicade-relevant patents authored by Dr. Anthony Cerami and
his immediate collaborators:

gFL Return to timeline | See all Scientists
et Anthony C. Cerami. PhD

Fitter names:

Cerami, Anthory B3 &) bed, Youset =

The Picower Institute For Medical Research The Ficower Institute Of Medic...
Bazzoni, Flavia M

Collaborators: “ il .

1. Berrbiagen, Jurgen (The Flooywver nstiue For iedicsl Fesesrch Hoard Of Reoents The. Inlverst..

2. Beutler, Bruce & (Board Of Regents The University Of Texas Siystem) QElernhagen‘ Jurgen

3. Bianchi, Marina (The Picoveer nstiute For Medical Research) The Ficower Institute For Medi...

4. Bucala, Richard J (The Picoweer Instiute For Medicsl Research) Beutler, Bruce &

5. Calandra, Thierry F (The Picower Institute For Medical Research) Bioard Of Regents The Universit...

B. Fahey i, Thomas J (Rockefeler University) QEl\anchi Maring

7. Mitchell, Robert & (The Ficower Instiute For Medical Research) The PICIDWer Institute For Wedi

8. Sherry, Barbara [ The Rockefeler University) d

O Bucala, Richard J
The Picower Institute For Medi...

Q Calandra, Thisrry F
The PFicower Institute For becdi
@ Cerami, Anthory
The Ficower Institute For hgdi...
’ Cravford, David F
University Of Texas
’Fahey lii, Thomas J
Rockefeller University
Q Mitchell, Robert A
The Ficower Institute For hgdi...
Q § Peppel, Karsten
University Of Texas —
’ Pottorak, Alexancer
Board Of Regents The Universit
’ Senter, Peter D
kg Seattle Genetics Inc
Sherry, Barbara
Meap data @201 AFrIGIS (Pty) Ltd, Europa Technologies, Google, LeadDog Consulling, Maps GiStael, ORION-VE, Tele Atlas, Tracksdrica - Terms of Use | |"& Foskefeler niversiy =

¥

Brief explanation: The visualization above is a (granted) patert collaboration network map (1973-2009) whers vertices (nodss) represent individual scientists and edges (connections) are crested through joint paterting. The disgram centers on the primary sciertist, so every node inthe graph is within 2
connections or less of the primary . Scientists are attributed to the latest firm within their patenting history. Colors are assigned by firms atthough disambiguation errars may cause slight discrepencies. Sciertists specifically indentified in this study are indicated with & smaller certer circle. The network map
utilizes the Fruchterman-Reingold lsyout.

The rendering time of the network map depends on its complexdty and may tiize & clustering sigorithm.

This network map is prefiminary and generated through open source software (oraph), public AP1s (Goodle Maps) and the HES Patent Collaboration Metwork database.




Patent Approvals

Summary Statistics:

The ripple effect of NIH funding

1985

All Patents in Dr. Cerami’s Collaborator Network

H Cerami Patents & Non-Cerami Patents
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Summary Statistics:
The ripple effect of NIH funding

ALL PATENTS SUBMITTED 1985-2001

Anthony Cerami’s 2 ° Collaborators
Direct Collaborators (patent co-authors with
(patent co-authors) Cerami’s direct collaborators)

Total Patents 451 1522
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More Information: https://www.starmetrics.nih.gov/

Setence and Technology for America’s Remvestment

Measuring the EffecTs of Research on Innovation, Compeiitiveness and Seience

Log On

HOME PARTICIPATE NEWS RESQURCES FAQS CONTACT US

HOW TO GET STARTED

Get started by visiting the Participation
Guide, There you will find:

1. About STAR METRICS
2. Getting Started

3. Employment Caloulations

IMPORTANT LINKS

Download these important documents,

Participation Agreement (doc), This
agreement must be signed in order to
particpate. See the Resources page for
intrudions on sending this document,

Participation Guide ( pdf | doc)
Data Dictionary ( pdf | xls)
Technical Specifications { pdf | doc )

COMNTACT

Contad us at:
starmetrics@nibgoy

WHAT IS STAR METRICS?

STAR METRICS - Science and Technology for Amenca's Reirvestment: Measuring the Effect of Research
on Innoyation, Competitiveness and Science, is a multi-agency venture led by the Mational Institutes
of Health, the Mational Sdence Foundation (MSF) and the White House Office of Science and
Technology Policy (OSTPY.

The 5TAR METRICS project is a partnership between science agencies and research institutions to
document the outcomes of science investrments to the public, The benefits of STAR METRICS are that a
comman empirical infrastructure will be available to all recipients of federal funding and science
agencies to quickly respond to State, Congressional and OMB requests, It is critical that this effort
takes a bottom up approach that is domain spedfic, generalizable and replicable.

"It is essential to document with solid evidence the returns our Nation is abtaining
from its investrment in research and development, STAR METRICS is an important
element of doing just that”
- John P, Holdren
Assistant to the President for Sdence and Technology and

Directar of the White House Office of Science and Technalagy Palicy
June 1, 2010,

See Press Release (pdf) May 28, 2010,

FParticpants may join Phase 1 at any time however they must be engaged in Phase I to participate in
FPhase II. For more information about how o join STAR METRICS, please go to the Partidpation Guide,
& brief descripion of the two phases of the STAR METRICS project is as follows:
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