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Center for Integration of Science and Industry 
at Bentley University

• Team-based research spanning business, pharmaceutics, data science, case studies

• Funded by National Biomedical Research Foundation

Our mission is to accelerate translation of scientific discoveries into public value 
through interdisciplinary dialogue
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Ongoing projects include:

• Public sector (NIH) contributions to new medicines

• Decision models for translational science (TIME model, machine learning)

• Policies for accelerating translational science

• Business strategies for value creation in biotechnology

• R&D spending and profitability in biopharma and S&P 500 companies

Taking a systems approach to translational science from 
basic science to successful products and businesses
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What is the public sector (NIH) contribution to new 
medicines?
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Senate Appropriations Subcommittee 

on Labor, Health and Human Services, 

Education, and Related Agencies.

June 22, 2017

Senator Richard Durbin, (D-IL), 

question to Dr. Francis Collins, Director, 

National Institutes of Health

What contribution does the NIH make to new 

medicines?

www.c-span.org/video/?430343-1/nih-officials-testify-fy-2018-budget-request

http://www.c-span.org/video/?430343-1/nih-officials-testify-fy-2018-budget-request
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“Basic research is defined as systematic study 
directed toward fuller knowledge or understanding 
of the fundamental aspects of phenomena and of 
observable facts without specific applications 
towards processes or products in mind. Basic 
research, however, may include activities with 
broad applications in mind.”

Michael Lauer, NIH Deputy Director for Extramural Research

The government funds both basic and applied research

nexus.od.nih.gov/all/2016/03/25/nihs-commitment-to-basic-science/

https://nexus.od.nih.gov/all/2016/03/25/nihs-commitment-to-basic-science/
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www.ncbi.nlm.nih.gov/Structure/pdb/4LVT

The mechanism of drug action involves binding 
to target proteins involved in disease process

http://www.ncbi.nlm.nih.gov/Structure/pdb/4LVT
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www.nobelprize.org

Discovery of apoptosis in C. elegans (worms) An example:
• Programmed death (apoptosis) of 
cancer cells involves Bcl-2 protein
• Apoptosis discovered studying 
development of C. elegans
• Venetoclax/VenclextaTM (AbbVie) 
approved for leukemia (CLL), 2016
• Research on Bcl-2: >50,000 papers
• Research on Venetoclax: 286 papers

The biological targets for new medicines are 
discovered through basic science: an example

http://www.nobelprize.org/
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Defining “Drug” and “Target” searches for new drugs 
approved 2010-2016

Target protein search

Drug and Target 
protein search

“TARGET only” search

“DRUG” search
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There are >2 million research publications related to 
drugs approved 2010-2016 or their target proteins

600,000 publications 
cited NIH funding

~ 95% identified 
in target search, 

but not drug search
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RePORTER associates PubMed publications 
with HHS funded Projects and Project Costs

RePORTER database includes:

• Human Health Service (HHS) funded projects, 

1980-present

• PubMed IDs (PMID) for publications with HHS 

support

• Project costs (FY), 2000-present
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PubMed
PMIDs

RePORTER
Link Table

PMID-Projects

RePORTER
Projects Table
Projects costs

PubMed search for 210 drugs and 150 drug targets

N = 1,966,488

N = 131,092
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PubMed
PMIDs

RePORTER
Link Table

PMID-Projects

RePORTER
Projects Table
Projects costs

Linking PMIDs to Project numbers in RePORTER Link Table

N = 587,996 (30%)

N = 22,706 (17%)

Funding associated with all 150 targets and 198/210 drugs
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PubMed
PMIDs

RePORTER
Link Table

PMID-Projects

RePORTER
Projects Table
Projects costs

Linking PMID to fiscal of funding (Funding year)

N = 14,292

N = 207,599
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This research was supported by >$100 billion 
in NIH funding from FY 2000-2016
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Isolated research done on first-in-class drug approvals

The cost of basic 
research leading to  
approval of novel 

“first-in-class” drugs 
was >$800 million

DRUG

TARGET only
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Predominantly more effort and spending on 
cancer drugs

Cleary et al., PNAS www.pnas.org/content/early/2018/02/06/1715368115

http://www.pnas.org/content/early/2018/02/06/1715368115
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Majority of all Projects and costs were for 
investigator-initiated research (R01s)

http://www.pnas.org/content/early/2018/02/06/1715368115
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NIH funded research leading to approved drugs 
occurred in every state
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NIH funding contributed to basic research leading to 
every new drug approved 2010-2016

$118B

210 new drugs 2,000,000
publications

200,000 fiscal years
of NIH funding

NIH allocation: 
$550B

…demonstrates essential role of NIH funding for basic 
research in the pipeline of new medicines

Fiscal Years 2000-2016
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“Basic research: Building a firm 
Foundation for Biomedicine”

Congresswoman Katherine Clark
Bentley University, April 23, 2018
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Are taxpayers paying twice for medicines?
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House Oversight and Reform 
Committee hearing examining the 
actions of drug companies in raising 
prescription drug prices.

January 29, 2019

Congresswoman Alexandria Ocasio-
Cortez questions Dr. Aaron Kesselheim
of Harvard University

Is the public acting as an early investor in the 
production of drugs, but receiving no ROI?

https://www.youtube.com/watch?v=HIQk5B0il-A&t=113s

https://www.youtube.com/watch?v=HIQk5B0il-A&t=113s
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Costs incurred during the clinical development timeline 
exceed $3.5B/drug

~$800M / first-in-class drug
~$1.4B out-of-pocket
~$2.6B capitalized costs

30+ years 10 years

Basic research
Clinical Trials/

Regulatory 
review

TIME
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