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Hot topics in pharma patenting – Summary

• Basic facts that every medicinal chemist should know 
about patents

• Brief review of classical types of inventions in pharma 
patents

• New patenting trends 
• Review of recent litigation
• Rigths conferred by a patent. Experimental use 

exemption
• Patent term extensions for pharmaceuticals
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Basic facts about patenting that every Med Chemist 
should know

• Patentability requirements:
Novelty – absolute requirement (no prior publication in any form, place 
or language !)
Inventive step/Non-obviousness
Industrial applicability/utility

• Additional requirements:
Sufficiency of disclosure
Clarity 

• Parts of a patent:
Claims: the most important part of a patent they define the scope of 
protection obtained
Description: used to interpret the claims
Abstract & title: only have informative purposes, no legal value
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Basic facts about patenting that every Med Chemist 
should know

• Duration: 20 years from filing date

• Territorial nature: patents are national rights (no 
worldwide or international patent). Patents must be filed 
in every country where protection is desired

• Routes available for obtaining patents:
National offices
Regional treaties: European Patent Office (EPO) BUT an EP 
patent is not a Community patent
Patent Cooperation Treaty (PCT)

• Publication of applications at 18 months from earliest 
priority date
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Usual types of inventions in pharma patents

• New chemical entities: 
Chemical class (Markush claims)
Individual compounds

• Salts
• Solvates/Hydrates
• Polymorphs
• New synthesis & intermediates
• Pharmaceutical formulations
• Combinations with other drugs
• New therapeutical uses

© N. Virgili 2006



New trends in pharma patenting

• In addition to usual drug-related inventions, more and 
more basic research is being protected through patents

• Around 20% of human genes have been patented 
(Jensen & Murray, Science 2005, 310, 239-240)

• Patents are being filed both by universities and private 
companies

• Ongoing debate as to the benefits and risks of such 
patenting practices

© N. Virgili 2006



New trends in pharma patenting

• The term research tool has been coined to refer to this 
type of inventions

• Research tools have been defined by the NIH as:

“the full range of resources that scientists use in the 
laboratory including cell lines, monoclonal antibodies, 
reagents, animal models, growth factors, combinatorial 
chemistry libraries, drugs and drug targets, clones and 
cloning tools, methods, laboratory equipment and 
machines, databases and computer software”
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New trends in pharma patenting

We will now focus on patents dealing with:

• Biological targets

• Screening assays

• “Mechanism” claims: claims attempting to obtain 
protection for a biological pathway

• Reach-through claims: claims aiming at obtaining 
protection for downstream products discovered using 
the research tool 

• Protein crystals, in silico screening methods &
pharmacophores
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Biological targets & related inventions

Assuming a new receptor X with biological function is found, the
following types of claims can be found in patent applications:

1) A gene encoding receptor X
2) Receptor X
3) A transformed cell expressing the receptor
4) A method for screening modulators of receptor X
5) A receptor X modulator identified by the screening method
6) Use of a receptor X modulator in the manufacture of a medicament 

for the treatment of disease D
7) A method for treating disease D by modulating receptor X
8) A method for treating disease D by administering a receptor X

modulator

© N. Virgili 2006

An attempt to pre-empt the future?



Biological targets – Some examples 

• WO 97/32019  Euroscreen
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Biological targets – Some examples 
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Biological targets – Some examples 
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Biological targets – Some examples 

• EP 724637 Neurocrine Biosciences
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Biological targets – Some examples 
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Biological targets – Some examples 
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Protein 3-D structures & in silico screening

• Types of claims that may be seen in this type of patent 
applications:

Computer model of protein
Data array comprising atomic coordinates of protein
Computer-readable storage medium with atomic coordinates of 
protein
Pharmacophore
Protein defined by its tertiary structure
Crystalline form of protein
Binding pockets and protein domains
In silico screening methods
Compounds identified by in silico screening methods
Compounds defined by a pharmacophore

• Rise in the number of 3-D structures of proteins 
elucidated expected increase in patent filings
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Protein 3-D structures & in silico screening - Examples

• WO 03/092607  Vertex Pharmaceuticals
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Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples

• WO 2005/119230 Univ Minnesota & Janssen Pharmaceutica

© N. Virgili 2006



Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples
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• WO 2006/055959 Bioquanta & Univ René Descartes



Protein 3-D structures & in silico screening - Examples
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Protein 3-D structures & in silico screening - Examples
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Recent litigation re research tool patents

• University Rochester vs. Searle (COX-2 
inhibitors)

• Ariad vs. Lilly (NF-κB modulators)

• Housey vs. Bayer

• Integra vs. Merck
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Univ. Rochester vs. Searle – COX-2 inhibitors

• Univ. Rochester scientists discovered that there are 2 
isoforms of cycloxygenase (COX) and that inflammation is 
mediated by COX-2

• Rochester filed patent applications directed to COX-2 in 
1992

• In 2000, when several selective COX-2 inhibitors had 
already been marketed, a US patent was granted to 
Rochester (US 6048850) covering methods of treatment 
using any compound that was a selective COX-2 inhibitor, 
although none were actually identified in the patent

• The day after the patent was granted, Rochester sued 
Searle, the manufacturer of Celebrex® (celecoxib), for 
infringement
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Univ. Rochester vs. Searle
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• US 6048850 – the claims at issue:

Univ. Rochester vs. Searle
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Univ. Rochester vs. Searle

• The patent was invalidated at District Court for failing to 
comply with the written description requirement. According 
to the court, the patent was nothing more than a research 
plan, an invitation to experiment, not a completed 
invention

• Decision was maintained following appeal (Fed Cir 2004)
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Ariad vs. Lilly – the NF-κB story

• NF-κB is a prolific 
transcription factor implicated 
in many diseases including 
cancer, inflammation, 
immune diseases, 
osteoporosis and sepsis

• Discovered in 1986 by Nobel 
prize winners David 
Baltimore and Phillip A. 
Sharp, among others
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Ariad vs. Lilly

• Patent was filed in 1986 by MIT, Whitehead Institute 
and Harvard University. Exclusively licensed to Ariad in 
1991

• US patent granted in June 2002

• Shortly after, Ariad sued in the USA Eli Lilly for 
infringement by the sale of its products Evista®

(raloxifene, for osteoporosis) and Xigris® (recombinant 
human activated Protein C, for sepsis)
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Ariad vs. Lilly

• Drugs that inhibit NF-κB:
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Source: Nature Biotechnol, 2006, 24(7), 737-739



Ariad vs. Lilly

• The patent at issue: contains 203 claims
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Ariad vs. Lilly

• The relevant claims: 80, 95, 144 and 145

• Claim 80: A method for modifying effects of external 
influences on a eukaryotic cell, which external influences 
induce NF-κB-mediated intracellular signaling, the method 
comprising reducing NF-κB activity in the cells by reducing 
binding of NF-κB to NF-κB recognition sites on genes which 
are transcriptionally regulated by NF-κB such that NF-κB-
mediated effects of external influences are modified

• Claim 95: A method of reducing, in human cells, the level of 
expression of genes which are activated by extracellular 
influences which induce NF-κB-mediated intracellular 
signaling, the method comprising reducing NF-κB activity in 
the cells such that expression of said genes is reduced
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Ariad vs. Lilly

• Lilly’s arguments:
Evista® and Xigris® discovered and marketed 
without consideration to NF-κB activity
Claims unpatentable because they cover a natural 
phenomenon
Claims inherently anticipated since old products 
(aspirin, estrogens, red wine, cyclosporin A and 
others) reduce NF-κB activity
Claims invalid for lack of written description and 
enablement (no inhibitors of NF-κB disclosed)

© N. Virgili 2006
Science, 2006, 311, 1855



• The jury decision (4 May 2006):
Claims considered to be valid and infringed
Awarded damages of 65.2 million US$ plus 2.3% royalty on    

sales of Evista® and Xigris® up to 2019 (expiry of patent)

Ariad vs. Lilly
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Ariad vs. Lilly

Not yet the end of the story…

• Separate bench trial on certain issues (August’06) is awaiting 
decision

• Lilly can appeal the jury decision if bench trial negative

• Amgen filed in April’06 a lawsuit seeking a declaration that its 
antiarthritis drugs Enbrel® (etarnecept) and Kineret® (anakinra) do 
not infringe the patent and that the patent is invalid

• Reexamination of the patent requested by Lilly and other parties in 
April 2005. Recently a first opinion issued and most claims, 
including the claims involved in the ruling against Lilly, deemed to 
be invalid on the grounds that:

They use over-broad functional language
Are anticipated by a variety of prior art, including the Bible !
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The Good Samaritan went to him, and bound up his 
wounds, pouring in oil and wine, and set him on his own 
beast, and brought him to an inn and took care of him.

(Luke 10: 34)



Rights conferred by a patent

• Right to exclude others from making, using, selling or 
offering a patented product, or importing the product for 
any such use. If patent is for a process, right to prohibit 
use of patented process direct product obtained using 
the patented process is also protected

• Not in itself a right to do even if having a patented 
invention, one must be careful not to infringe third parties 
patents (Freedom to operate)

• Certain exceptions to rights conferred by a patent:
Acts done for private and non-commercial purposes
…

Acts done for experimental purposes 
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Experimental use exemption

• Europe: acts done for experimental purposes relating 
to the subject matter of the invention do not infringe a 
patent

Key issue is whether the patented invention is the object of the 
research or whether the invention is the means/tool used to 
carry out the research. The latter is not exempted. 
Universities also at risk

• USA - very narrow exception: applies only to activity 
conducted “solely for amusement, to satisfy idle 
curiosity, or for strict philosophical inquiry” (Madey vs 
Duke Univ, Fed Cir 2002) of no practical use for 
R&D today
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Bolar-type clauses

• Bolar-type clauses: legislation enacted to allow the 
preparation and submission of generic marketing 
applications before patent expiry 

• In force in USA since 1984

• Recently implemented into EU law (Medicines Directive 
2004/27/EC)

• It is uncertain whether it will apply to new drugs or 
research tools:

USA: Integra vs Merck (US Supreme Court 2005): not limited to 
generic products. However, patents involved were not regarded 
as RT patents by SC no conclusions can be drawn
Europe: differences in scope from country to country. RT most 
probably not covered. In Spain, Bolar limited to generic products

© N. Virgili 2006



Patent term extensions & Pediatric legislation

• Laws enacted to extend the duration of pharma patents 
beyond 20 years to compensate for regulatory delays in 
reaching the market 

• Available in US, EU, JP and some other countries. In EU 
called Supplementary Protection Certificates (SPCs)

• Each country applies a different system to calculate 
extension to be granted. Maximum extension in EU, US 
and JP is 5 years

• Pediatric legislation: intended to promote the study of the 
effect of drugs in children. Incentives given:

EU: 6 month extension of SPC (not yet in force; expected by 
beginning 2007)
USA: 6 months of market exclusivity at the end of patent term
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Hot topics in pharma patenting – Further reading

If some one is interested in further reading:

• Philip W. Grubb: Patents for Chemicals, 
Pharmaceuticals and Biotechnology, 4th Edition 
(2004), Oxford University Press

• Trilateral studies EP-US-JP patent offices:
www.trilateral.net/projects/biotechnology

Biotechnology patent practices: reach-through claims
Protein 3-dimensional (3-D) structure related claims
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Hot topics in pharma patenting

• Thank you for your attention !

• Any questions?
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