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WHAT IS A PATENT?  

• A patent is an agreement between inventors and the 
government in which the inventor is given an exclusive, 
monopoly right to make use of and exploit their 
inventions for a limited period of time.  The patent 
owner has the legal authority to exclude others from 
making, using, or selling the claimed invention in that making, using, or selling the claimed invention in that 
country without their consent, for a fixed period of time. 
– This authority does not extend to any other country.  A patent 

needs to be obtained in each country where protection is 
sought.

• In exchange for the privilege of monopoly, the owner of 
the invention agrees to disclose the complete details of 
the invention. 
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WHAT IS A PATENT? (contd.)
• When an inventor seeks 

patent protection, she must 
submit an application to the 
patent office of the country 
in question. The application 
must show the details of the 
invention that can be invention that can be 
understood by anyone who 
is skilled in that particular 
technology. It must be 
written in order to allow the 
invention to be duplicated.
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A PATENT IS BOTH A LEGAL DOCUMENT 
AND A SCIENTIFIC PAPER. 

• It gives technical 
details describing the 
invention, including 
drawings, diagrams or 
chemical formulas, and 
is enforceable in court.is enforceable in court.
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CATEGORIES OF INFORMATION IN A 
PATENT
• MONOPOLY RIGHTS the legal limits which define how close 

another invention may come to the patented one before the 
inventor’s rights are infringed.

• TECHNICAL INFORMATION this may include the nature of a 
manufacturing process, the composition of a new drug, the 
design of new pieces of machinery, etc. Such information 
helps to stimulate further progress on new ideas. At the same helps to stimulate further progress on new ideas. At the same 
time, its availability avoids wasting time and money repeating 
already patented work. The monopoly right is given only in 
return for the disclosure of the invention in sufficient detail to 
enable someone “skilled in the art” (i.e. experienced in that 
particular craft or manufacture) to carry out the invention 
himself.

• TECHNOLOGICAL INTELLIGENCE much can be learned 
about industrial organizations from a study of their patents.
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WHY SEARCH PATENTS

• In order to be patentable in the US, an invention has to 
be NEW, USEFUL and UNOBVIOUS.  Therefore, the 
patent literature is full of useful and practical ideas

• Patent information is current, because (in most of the 
world) disclosure before patent application renders the 
invention unpatentable.invention unpatentable.

• Studies have shown that 70-90% of the information 
in patents is never published anywhere else.

• The technical content of a patent is often available 
in your local language, because protection in your 
country must be obtained in your country’s patent office.
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SEARCHING THE IP LIFECYCLE

- State of the Art

- Alerts

-Validity

- Alerts
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- Patentability

- Validity

- Freedom to 
operate



TYPES OF PATENT SEARCHES

Research  

&

Innovation

Application & 

Prosecution

Monitoring & 

Maintenance

Licensing  & 

Commercialization
Protection &

Assertion
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• State-of-the-art 
research

• Collection 
searches 

with categorization
• Competitive and 

technical 
landscaping

• Alerts
• FTO

• Patentability / 
Novelty searching

• Accelerated 
Examination

• Validity
• Assignee 

searching to 
identify target 
licensees

• Legal status 
searches

• Patent family 
searches

• Patent watches

• FTO
• Validity/opposition 

research

• Claim strength 
analysis

• Patent watches
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A MARKUSH STRUCTURE HAS A FIXED 
“SCAFFOLD” AND VARIABLE PARTS
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IT IS A CONVENIENT WAY OF ENUMERATING 
MANY POSSIBLE SPECIFIC EMBODIMENTS

• Describe the invention or structure as a Markush 
instead of saying

Either                    or                                 or

or any of the other possible combinations and 
permutations
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A MARKUSH CHEMICAL STRUCTURE HAS A 
FIXED “SCAFFOLD” AND VARIABLE PARTS

• The fixed scaffold
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• The variable parts (only 
some highlighted)

• The actual claim takes 
12 pages!



IT IS A CONVENIENT WAY OF ENUMERATING 
MANY POSSIBLE SPECIFIC EMBODIMENTS

• If the Markush structure from the previous slide had 
11 possible values (e.g. R1 could be just the values 
on the previous page, not the 30++ in the actual 
patent) and 10 of those structures were printed per 
page, it would require a stack of paper OVER 
2,000,000 miles tall.2,000,000 miles tall.

• Only one of them is Merck’s blockbuster losartan 
(Cozaar and Hyzaar). 
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THE PROBLEM

• Given a specific structure, or a range of a specific 
structures, how do you make sure you know 
whether what you have is patented or clear from 
patents?

• That is, how do you know if • That is, how do you know if 

or 

is covered by existing patents?  (which is especially 
tough in the very likely event that the patents do 
not mention our structures by name!)  

15

N

N

N

N

N

HN

Cl

HO CH
3

X = a heterocycle, 
optionally 
substituted

A specific 
structure A Markush 

structure



OUTLINE

• WHAT IS A PATENT?

• WHAT IS A MARKUSH STRUCTURE?

• CASE STUDY; A TYPICAL PATENT SEARCH 
INVOLVING CHEMICAL STRUCTURES

16



CASE STUDY; A TYPICAL PATENT SEARCH

• Have compounds containing structure I (below) 
been disclosed before?  
– If so, have they been disclosed for the treatment of 

diabetes? Schizophrenia?  
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(ONE OF SEVERAL WAYS TO ENTER A 
QUERY)

Click here to 
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1- Draw the 
structure

2- Click on Set 
Query

3- Search

Click here to 
draw a 
structure



THE RESULTS; 
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What is the full 
value of this 
structure?



(SOME OF) THE FULL DEFINITION OF THIS 
STRUCTURE
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EASY TO COMPARE THE QUERY STRUCTURE TO 
THE ANSWER STRUCTURE
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Query structure

Target structure

Specific examples of the 
Markush structure ALIGNED TO 
EASILY COMPARE TO QUERY



RESULTS CAN BE FILTERED TO FIND THE 
MOST INTERESTING COMBINATIONS
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VERY IMPORTANTLY, RESULTS CAN BE 
EXPORTED IN MACHINE READABLE FORM
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ChemAxon extended Smiles (*.cxsmiles)

Daylight Smiles (*.smi, *.smiles)

MDL SD file (*.sdf)

ChemAxon MRV format (*.mrv)



BENEFITS OF EXPORTABILITY

• Output of Markush search can be imported into other 
computational chemistry software automatically, without 
having to be re-drawn

• Subsequent steps can be used to calculate suitability of 
Markushes or specifics for drugs or other applications

• HUGE time saver
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AND OF COURSE YOU CAN FIND THE 
PATENTS CONTAINING THE STRUCTURE
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THE MARKUSH IN THE 
PATENT MATCHES OUR 
QUERY AS FOLLOWS;
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SOME FOLLOW UP POSSIBILITIES

• If this were a Patentability search, the attorney 
will either decide not to file (because the compound 
we looked for was already claimed) or look for new 
patentable matter (new syntheses, new uses, …)

• If this were a Validity search, the attorney might • If this were a Validity search, the attorney might 
ask whether the patent was applied for before or 
after the invention date, or your filing date.  You 
might have to license this patent.  

• If this were a Freedom to Operate search, the 
attorney would ask the legal status of this patent.  
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SUMMARY
• Patents are both technical and legal documents describing 

inventions.  Inventors have to describe their inventions in 
sufficient detail for one “skilled in the art” to reproduce it.  
Patents also allow their owners to prevent others from practicing 
the invention without permission.

• The patent literature should be searched 
– Before beginning research to assess the state of the art, and keep from 

“reinventing the wheel”“reinventing the wheel”
– Before applying for a patent to make sure nobody else has disclosed the 

invention
– Before practicing the invention to make sure you do not infringe 

someone else’s patent
– To test the validity of someone else’s patent

• Chemical patents are especially hard to search because so 
much of the information is structural rather than text

• The Markush on ChemAxon’s Instant Jchem offer a way of 
finding chemical structures in patents that are both explicit (e.g. 
“Amoxicillin”) and implicit (e.g. “Compounds of Formula I where 
R = …”)

28



QUESTIONS?  
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