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It’s all about…

IINFORMATION NFORMATION 

OOVERLOADVERLOAD

HHURDLESURDLES

PPARADIGM ARADIGM SSHIFTHIFT

HHOLISTIC OLISTIC 

VVISIONISION
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NNEEDS:EEDS:User driven technologies
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Finding

NNEEDS:EEDS:Current research paradigm
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Retrieving

Deeper Analysis

Building Context
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HHURDLESURDLES:
Too much information

Too many 
documents
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Books Conferences Dissertations

Patents documents

Journal Articles

News PR
Audios

Videos

Wikis

Web Pages

Blogs

Databases
DatabasesOpen 

Access
Databases
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HHURDLESURDLES: Too much information, too many interfaces….

PubChem

DrugBank

ChemSpider

Etc…

Internet Search
e.g. Google & OA 

etc…

Multiple 
interfaces 

Limited 
access

Diverse 
Output

Aggregators
e.g. SciFinder

& OVID

PubChem
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Patent Authorities
e.g. USPTO,

ESPACE etc…

Conference Web Sites
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Note:
Publisher Sites

Etc…

Biomed Central
Chemistry Central
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HHURDLESURDLES: Inaccessible information

Chemical 
Information 
can be both 

text & 
images

Textual and/or 
images mixed 
together

Diverse 
document 
formats

Some are 
images only!

Copyright / 
Licensing 
restrictions



ICIC Spain October 2007 D Banville AstraZeneca

HHURDLESURDLES: Inaccessible information

Chemical 
Information 
can be both 

text & 
images

Patents are 
PDF/TIFF image 
files

OCR 
conversion, 
removes 
formatting…

and 
generates 
errors!!

•Many patent are not text 
not images!!
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HHURDLESURDLES: Inaccessible information
Chemical 

nomenclature 
is not easily 
standardized
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Acetylsalicylic acid
salicylic acid, acetate
2-acetyloxybenzoate
2-carboxyl phenylacetate
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How many ways How many ways 
can you say can you say 
“aspirin”?“aspirin”?
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HHURDLESURDLES: Inaccessible information

Chemical 
Ambiguity O
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HHURDLESURDLES: Inaccessible information

B iomedical 
Ambiguity ���������	
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HHURDLESURDLES:
Too much information
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•Limited access

•Multiple interfaces

•Diverse Output
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PPARADIGM ARADIGM SSHIFT HIFT fromfrom……

Hard copy =>e-Journals/e-Books

OAOA
ODOD

OSOS

Multiple search =>Single search interfaces

–Federated Search & Mash-ups 

Traditional publishing =>e-Models

Closed =>Open systems

Manual only=>Automated curation
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J. Weizenbaum (MIT) & Elizain 1966
Eliza - computer program for…natural language communication between man and 

machine

PPARADIGM ARADIGM SSHIFTHIFT:
Natural Language Processing (NLP) does not understand 

human speech…

Communications of the ACM 9 36-45 (1966)

Conversation between Researcher and his computer program:
Eliza:  How are you today?

Res:  Not so good?
Eliza: Why do you say not so good ?
Res :  I suffer from allergies
Eliza: That’s interesting

Etc…
Eliza: you are being a bit negative
Res :  No I’m not
Eliza: How long have you been not

•Ambiguities
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PPARADIGM ARADIGM SSHIFTHIFT: NLP over 30 years later
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Syntactic & 
semantic 

analysis is 
done by the 
researcher
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PPARADIGM ARADIGM SSHIFTHIFT: NLP today focused on NER
Royal Society of Chemistry’s (RSC) Project Prospect.  

Evidence of a shifting paradigm in the publishing world.

•Name Entity Recognition 
(NER)
•Open Source & Access

•Text Mining/NLP/NER (SciBorg, 
OSCAR3)

•Ontologies (GO, SO, OBO ChEBI, Gold 
Book)

•Chemical Structure 
information (InChI, SMILES, CML)

-Unilever Centre at U of Cambridge
-Eur Bioinf Institute
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PPARADIGM ARADIGM SSHIFTHIFT: NLP today focused on NER
Examples of licensed chemical NER capabilities…

Accelrys (tool)

Fraunhofer Institute/ChemInfo (tool)

IBM (tool & patent database)

ReelTwo/SureChem (patent database)

TEMIS (tool)
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PPARADIGM ARADIGM SSHIFTHIFT: NER requires conversion tools

Name to Structure
– Licensed:  ACD/Labs, CambridgeSoft, Lexichem, OpenEye

Image to Structure
–Open Source:  OSRA (NCI Frederick)

–Licensed:  Keymodule/SimBioSys,  Fraunhofer Inst.
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•InChI &/or SMILES for chemical metadata inserted in to a XML/CML formatted document:

•InChI=1/C20H23NO6S/c1-27-20(24)14-4-9-17(10-5-14)28(25,26)21-15-6-2-13(3-7-15)18-11-8-16(22)12-19(18)23/h4-5,8-
13,15,21-23H,2-3,6-7H2,1H3/t13-,15-
•SMILES: COC(=O)c(cc2)ccc2S(=O)(=O)NC3CCC(CC3)c1ccc(O)cc1O

PPARADIGM ARADIGM SSHIFTHIFT:
Where Semantic WebSemantic Web& ChemistryChemistrymeet—

electronic way to capture structural information

XML/CML formatted documents are great for information exchange! 
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PPARADIGM ARADIGM SSHIFTHIFT:
Using GGooooggllee to search on chemical structures? 

Benzene& Seroquel…

InChI 
internet 

searches 
just 

starting to 
be possible
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PPARADIGM ARADIGM SSHIFTHIFT:
Assessing current state of the artwith NER

MDL Reading Machine  model for NER is proving to be valid

Identify:

• Formal structure
• Physical properties
• Name Candidates
• Labels, Abbreviations, Anapher
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IE requires 
manual 
analysis

OH

HO

OH

O P

O

OH

OH



ICIC Spain October 2007 D Banville AstraZeneca

PPARADIGM ARADIGM SSHIFTHIFT: Assessing NLP conversion tools for information 
extraction…

Ability to automatically identify a…
� Chemical & Biological namesis fairly successful
� Image aremore difficult requires manual intervention

Ability to convert a chemical name/image to 
structure

� Name conversionfairly successful
� Image conversionmore difficult

Syntactic analysis of biological and chemical 
information manual inspection.

NER tools can 
improve 
information 
extraction 
immensely.
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HHOLISTIC OLISTIC VVISION:ISION:
Multiple Views of the same information allow a cross-over into key areas of 
exploration:  Chemistry & Biology Space

Chemistry Space Biology Space

Drug DX

Trends

Drug Safety
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HHOLISTIC OLISTIC VVISION:ISION:A Chemistry query can branch into Biology 
Space, to filter information…
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Can I find key information on a 
compound of interest?
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HHOLISTIC OLISTIC VVISION:ISION:
A Biology query can branch out into Chemistry Space, to resolve toxicity 
question…
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What compounds are known to 
cause acute liver failure ?
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HHOLISTIC OLISTIC VVISION:ISION: First example of biomedical text mining 
from the literature (1986)

David R. Swanson
– Raynaud’s SyndromeEpisodic shutting off of blood to fingers or toes

– Syllogism --Unknownconnections bet/ symptoms/causes & possible 
cures

(A) Raynaud Patients (B)Blood factors:
High viscosity
Cell rigidity/deformity

(C) Fish oil (B)Lowers blood viscosity
Reduces cell rigidity

?
?
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“Take Home” Messages…

Remember researcher…

Paradigm Shift…

OAOA
ODOD

OSOS
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Prediction

Federated Search & Mash-ups
OH

HO

OH

O P

O
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OH

+ Researchers can view 
diverse information sets 
with…

- Researchers beware…
…new eyes…new eyes
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The End
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Great!


