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Where complex knowledge lies

ÂSources of molecules (Libraries)

ÈThe molecules themselves

ÈMethods of generating (synthetic, natural, both)

ÈMethods of screening

ÂEnhancements

ÈMethods of predicting

ÈThe modifications themselves
> Activity

> Formulation

ÂManufacturing

ÈScale up

ÈEfficiency

ÈYield



3

The knowledge gets out

ÂInnovative drug development costs requires enormous up-front 
at-risk investment

ÂPatents provide opportunity to gain a reasonable return on 
investment in innovation

ÈTo apply for a patent essentially means to publish

ÈWhen patents are hard to enforce, trade secrets may be preferable

> Manufacturing processes

ÈChallenge to maintain secrecy in todayôs mobile economy and digital 
age

ÂTechnology is publicized

ÈThrough advantages of patenting

ÈThrough scientific literature to attract employees and collaborators
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The two-way flow of information

ÂIn-licensing/collaboration:  Bringing in technology and 
partnering development

ÈBusiness Development group crucial to R&D growth
> Industry and scientific conferences, venture partnering, etc.

ÈCost/benefit sharing have become more flexible

ÈAll stages ïfrom early research to late stage development

ÂOut-licensing:  The broader the technologyôs application, the 
less incentive to lock it up

ÈOnly so many drugs can be supported through clinical trials by 
any one company

ÈIP rights provide return without additional investment through 
out-licensing

ÂInhibition of flow of ideas to market is not access to 
technology but cost and risk in development

> Patents help mitigate this risk
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Example 1:  Phage Display

Discovery of fully human antibodies
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Phage display overview
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Phage Display Patent Complex

ÂMedImmune (CAT)

È3 distinct patent estates ïlibraries, display, fully human Abôs

ÂDyax

È1 basic patent estate

ÂOthers with pieces of IP/technology

ÂOthers competitors commercializing discovery process

Èe.g, Morphosys

ÂCross licenses arranged

ÂResult: dozens of licenses, technology widely disseminated

ÈBasic research and to develop drugs like blockbuster Humira®
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Example 2:  Reverse Genetics

Genetically engineered influenza



10

Seasonal Flu Manufacturing Timeline

USPHS final 

Selection of

3 WT strains 

J F M A M J J A S O N D J

Create A and B

vaccine ñseedò strains

Target vaccine 

release

Blend/Fill

Bulk production ïmass 

produce in eggs
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Creating Seed Virus
by Classical Reassortment

Circulating wild-type virus

Donor virus Cell

Co-infect

1 of 256 Reassortant 
Viruses is proper 6 + 2
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Creating the Seed Virus

by Reverse Genetics

Circulating strain 

plasmids

Donor virus 

plasmids

PB1

NPPA

PB2

M NS

HA

NA

+

VShorten seasonal timeline

VRemove dangerous avian 

components

Reassortant 

seed virus

Removal of polybasic cleavage site and 

amino acid substitution

Optional 

alteration

Cell


