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Both the public and private sector spend a
lot of money on biomedical R&D

> The US spends over $100
Medical el billion on biomedical R&D
# each year

> The public sector plays a
significant role
— The NIH alone spends $30
billion
— Half of all patents for FDA-
approved drugs cite NIH-funded
research
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Gleevec: A retrospective look
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The long road to imatinib [Gleevec]
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Mapping the chain of biomedical R&D
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Step 1: NIH Grants — Publications ~ Stép 2: Publications — Patents
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NIH Funding Rules

m National Institutes of Health
Turning Discovery into Health

Funding Scientific Merit
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Findings

> In the long-run, the odds that a drug patent “builds

on” NIH-funded research is 30-40%
— But the long run is indeed very long (10-15 years)
— 50% of the effect “leaks out” of the intended research area of the

grant

> NIH funding for a research area causes a net increase
in private sector patenting in that area

> Elasticities of private sector patenting with respect to

public funding of around 0.5
— $10M leads to a net increase of 2.3 patents.
— $10M generates $3.5-$27.8 m in PDV of drug sales. MIT
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Back-of-the-envelope calculation for an
estimate of the private returns

> $ Return to NIH funding
— E(V) =# Marginal Patents x p x E(T)
— pis the probability that each marginal patent is pivotal for an FDA-
approved drug
— [is the present discounted sales for the average FDA-approved
drug

> Caveats
— Not all biomedical patents in our sample are for drugs
— Estimates exclude value of non-drug innovations: medical
devices, clinical protocols, etc.
— pis hard to estimate
— The distribution of 1is very skewed
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Magnitudes

$10 million in NIH funding leads to....

0.034 more patents associated with FDA approved drugs
8 Avg. patents per drug

(Assumed patents are pure substitutes for the drug)

% $3.47 billion average PDV of sales
(Taken from the literature, DiMasi, Grabowski, and Vernon (2004))

= $14.7 million in sales for drugs.
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