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Introduction
What is a Markush structure

 Generic structural description of 
chemicals used in patent documents 
to cover more than one specific 
chemical

 Named after Dr. Eugene Markush 
who first successfully used such a 
type of claim in 1924

 Uses several types of variations 
(substituent, position, frequency 
and homology)
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Introduction
How Markush structures are made searchable

Markush structures are indexed in the following systems

 Topological Search Systems (available since the end of the 1980ies)
Marpat (Chemical Abstracts Service)
Merged Markush Service (MMS, Thomson-Reuters/INPI/Questel)

 Fragmentation Code Systems (available since the 1960ies)
Derwent CPI Fragmentation Codes
IFI Claims Codes
GREMAS

Recent Review see: Downs GM & Barnard JM, WIREs Comput Mol Sci, 2011, 1, 727–741
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Why Markush searching is necessary

 Several databases cover specific chemicals of patents (CAS Registry, 
Derwent DCR, Reaxys, Chemspider, ...) ;
also available to end-users (graphical search interfaces)

 Do not even comprehensively cover all specific chemicals described in a 
single patent document (esp. “prophetics” from tables)

 Searches there will not reveal patents covering chemical of interest ONLY by 
their Markush claims

 For commercial applications such patents are highly relevant (FTO)
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Why Markush searching is necessary
Use case

 Is it possible to market the mixture of the fungicide Pyraclostrobin with the 
insecticide Fipronil?

 European Patent EP 1696728 B1 covers this mixture
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Why Markush searching is necessary
Use case

EP1696728 
“Fungicidal mixtures based
on carbamate derivatives
and insecticides”
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Why Markush searching is necessary
Use case

EP1696728 
“Fungicidal mixtures based
on carbamate derivatives
and insecticides”

Pyraclostrobin:
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Why Markush searching is necessary
Use case

 Already searches using databases for specific chemicals (Registry/DCR) or 
using the common names will yield quite some hits, e.g.:

Family searches Registry
=> CAplus + common names: 192 records (142 patent families)

Patbase - patent fulltexts
common names 1208 patent families

 Would such a search, using those databases only, reveal EP1696728?
=> NO!
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Why Markush searching is necessary
Use case

 Fipronil mentioned with it’s common name, 
but Pyraclostrobin only shown in a table:

 “In a preferred embodiment the mixture 
comprises the compound I.32 and fipronil”

 Searches in Markush databases (like 
MMS and Marpat) will reveal such patents



Especially for questions like Freedom-To-Operate it is essential for 
chemical companies to also do searches in Markush databases

Also for “just” filing a new patent application such a previous 
document would be highly relevant prior art

Without Markush systems much broader/imprecise additional 
searches (keywords, codings, citations...) would be necessary
(but not necessarily successful...)

Markush databases are necessary to support important business
processes in our companies!
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Why Markush searching is necessary
Use case
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Regained interest in Markush data
Some recent examples

 Thomson-Reuters: New search interface for MMS data together with ChemAxon

 Work of Digital Chemistry on interface for MMS data

 Chemical Abstracts: Marpat data available via SciFinder; New hit display on STN

 InfoChem: Project for automated extraction of Markush data (ChemProspector)

 Roche: Own software for enhanced display of MMS data (MarVis)
...
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Regained interest in Markush data
...but...

 The Markush databases/indexing systems are all about 25 years old

 Only some minor developments since then

 Just one example: For searching MMS a Windows NT/95 software released 1999 
is necessary to prepare the coding (Markush TOPFRAG)



14ICIC 2012 /  BASF SE / Markush structure searching16.10.2012
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Regained interest in Markush data
...but...

 The Markush databases/indexing systems are all about 25 years old

 Only some minor developments since then

 Just one example: For searching MMS a Windows NT/95 software released 1999 
is necessary to prepare the coding (Markush TOPFRAG)

 TOPFRAG is not running on Windows 7 64-bit, a joint effort by PDG companies 
was necessary to convince Thomson to re-develop a 64-bit version.
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Regained interest in Markush data
...but...
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There are still areas of possible improvements left, e.g...

 Higher focus on precision (so far main focus on recall), e.g.

- Require structure parts to match the core structure of hit patents

- Matching of optional  mandatory structure parts

 Hit structure visualizing such details (e.g. different colors)

 Roles for Markush structures (claims as structure, process, different uses...)

Regained interest in Markush data
...but...
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Regained interest in Markush data
...but...

 Esp. for the traditional MMS search system on Questel we see some question 
marks on the horizon... 

 The recent developments at Thomson and CAS have

broadened the distribution of Markush data

added some enhancements to hit highlighting

...but not majorly enhanced the use by information professionals

 Automated approaches are still far from replacing traditional indexing systems
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Our expectations towards solution providers

 Keep offering Markush search systems

 Actively develop these also for professional use

 Discuss their development plans with us

 Discuss also with us in case they should question the future and/or the economics 
of these systems or their development

=> Providers are actively driving this topic forward!
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Thank you very much
for your attention.

Questions?


