Pharmaceutical Patents

Drug Discovery and Development Overview

Less than 10%
of drugs make it
through clinical
trials

This < 10 % success rate does
not account for the numerous
candidates that never make it

to clinical trials

Current estimates suggest
that only 7.87% of drugs
that enter clinical trials

successfully reach market

(Mikulic, 2021)
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Understand disease
Identify target
Validate the target
Select the modality

| Generation

« Identify starting points
+ Screen millions

molecules

« Understand

pharmacology

[ Optimization

Optimize drug for
candidacy

1000’s molecules
Iterative process
Many parameters to
optimize
Pharmacodynamics +
pharmacokinetics

Identify starting dose
and translational
biomarkers

Deliver to site of action
Ensure drug candidate
is safe before entering
clinic

Manufacture drug at
scale

« First-in-human doses
(8-10 people)

+ Safety, target
engagement (20-100
healthy volunteers or
patients)

« Proof of concept
« Test beneficial +
undesirable effects

Brown, D. G, et al. (2022). Clinical development times for innovative drugs. Nature Reviews Drug Discovery, 21(11), 793-794. https://doi.org/10.1038/d41573-021-00190-9

DiMasi, J. A, Grabowski, H. G,, & Hansen, R. W. (2016). Innovation in the pharmaceutical industry: New estimates of R&D costs. Journal of Health Economics, 47, 20-33. https://doi.org/]O.lO]6/j.jhea|eco.20]6.01AO]2

Mikulic, M. (2021, February). Probability of success for drugs in the U.S. in different development phases between 2011 and 2020. Statista. https://www.statista.com/
Mullin, R. (2014, November 24). Cost to develop new pharmaceutical drug now exceeds $2.5B. Scientific American. https://Www.scientiﬁcomericon.oom/
The NDA (New Drug Application) and BLA (Biologics License Application) are requests for approval to market a new pharmaceutical or biological product in the United States.

Efficacy

Dose ranging

More safety testing
100-300 patients

» Comparison of new
drug to placebo or
standard of care

+ Multiple locations
throughout world
+ 1-10K patients

» New therapy safe +
effective

~$2.6 billion
in 2016 dollars

(DiMasi, Grabowski, Hansen, 2016)

and at least
10 years

(Mulliin, 2014)

to create
a hew drug

+ Approval by authorities
+ Continue testing
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