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Patents (and scientific papers) contain molecular data in many different forms -

As text

Chemical names
found in the text of
documents

As bitmap images

Pictures of chemicals
found in the document
Images

Patents also have (Manually Created) Chemical Complex Work Units
(CWLUY s)
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I Computer Curation & Analysis

Backend - Building the System

U.S.
Patents
(1976-T

Data Loading
Managsment Modsls

HHotwords Ganarate $ystam

Medline

Abstracts
(>18 M)

Related
atabases
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Frontend - Discovery

Monitor

Understand

Discovery

Discovery
Analyzing Sentiment Analyzing Influencers

Create Point of View
Analyzing Taxonomies

Analyzing Relationships

Point of View

Discovery

Create the Landscape
Visual / Faceted Search

Topics
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IBM + Collaborator input

——A Analysis of tex\ |
Derived Meta data

— Output db to

——A  Analysis of image—
Collaborators

—> A Analysis of XML files

A Analysis of (CW)) s

Internal data
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Chemical from
Chemicals from* Chemicals from = 5 Complex Work

Image Analy5| Text AnaIySTs Unlts
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Chemical data derived from
multiple computer curation

processes _
Aext analysis

e Amage analysis
=T T Ahemical complex work units ima
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_ Chemical from
Chemicals from* Chemicals from o Complex Work

Image Analysi% Text Analy"é’r = Units

ff

We now use ChemAxon tools (libraries ) i to clean-up the chemical data,
prepare it for indexing 1 and for chemical search 7 (using DB2) .

g
m

processes _
Aext analysis
e = | Amage analysis

Ahemical complex work units ima
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Services Hosted at IBM Almaden
Annotation Factory

| Selected _
% Internet
i Content ; g {
I. Lhao

u.s. ChemVerse e Classifier & Other

Patents P
(19761 (Semantic Data Associations
Associations)

@
8 A 4
o
° Database
S +
= Parse Database
A & Extract compu ted (e.g. DB2)
St Meta Data "
Medli o
edline e Computational House
Abstracts nnotator Analytics Content
(>18 M) I
Annotator 2
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Pharmaceutical Industry Patent Landscape

.‘Pfizer

A By comparing the most relevant
concepts in patent data, we observed
patterns emerging.

A Genentech is staking out
in the areas not covered by the other
major pharmaceuticals.

IBM Research

E 2011 International Business Machines

A Looking at US patent data for the last 18
years shows how pharmaceutical
companies are positioning themselves in

<+ the market.

A Leading companies like Pfizer,
AstraZeneca, and Amgen are increasing
their patent activity while other companies
are decreasing.
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Search

(@ SIMPLE | SEARCH - Mozilla Firefax

Ele Edt vew Hgory Gookmarks Yshoo! Tools  Help

- C ar =search%2F viee =page

] Most ited § The New York Tmes 184 & vahoo 4 Google | ] Overview (Java 2Plat . [ B1W V. Vanguerd -Personali.. 3 Logn -WikCentral |} ECissifer [] The EClassifier demo

| SIMPLE | SEARCH +

SIMPLE ANALYZE  CHEMICAL  DOSSIER EXPORT  PROJECTS  SYSTEM ADMIN
Logout as Scott Spangler | 1016 documents B/ ple Search

Patent Search Medline Search

Datasource [ US granted [J US applications [J EP granted and apps [ WO applications [ _Search | [ Clear

Any text fisld

Assignee

Inventor
€9, spangler | smith | smith AND john | jahn OR johnson

Patent number
US7050424 | US20080110224 | EP1416084B1 | WO200107: | USRE38279 | USD3407!

Published date & . =

[ Dates of coverage |

SIMPLE | SEARCH - Moz

SIMPLE
it as_Scott Spangler |

Proximal Search Analysis Results

Section Text: Seeking novael or that block or mask bitter flavors. Novel and highly
effective, food-grade compounds or technologies for blocking bitter receptors or masking bitter flavors. Within 3
food system there are many ingredients present that specifically act on receptors in the gustatory system of a
consumer that result in taste perception. Many of these taste receptors include G-protein coupled receptors
(GPCRs) for bitter tastes. We proposals that present or that block
these receptors and/or mask bitter flavors resulting from food Possible of
bitter Masking bitter The or approach does not significantly alter the existing
flavor profile of a food, a5 judged by an in-house sensory taste panel. Therefore, it is taste neutral. it doe

impact the chemical behavior within the food matrix. The proposed solution is thermally and chemically stable.
Must be GRAS (General Recognized as Safe) approved or could be approved in the foreseeable future. Natural
ingredients are preferred.

Proximal Search
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Chemical Search using ChemAxon w/ D

@ SIMPLE | CHEMICAL - Mozilla Firefox

Ele Edt Vew Halory Bookmarks Yahoo! Toos sl

B ¢ ar (L) nttpggampie aimaden. o, com/smpie an

) Most Visited & The New York Tines - .. [W8 18M & vahoo 24 Google '] Overview Gava 2Piat.. D BIW V  vangusrd - Parsonal | Login - Wikcantral ] ECiessifar (] The ECisssifier daro

| SIMPLE | cHEMICAL

SIMPLE SEARGH  ANALYZE DOSSIER  EXPORT  PROJECTS  SYSTEM ADMIN
Logout as Scott Spangler | 1016 documents Chemical Search

Chemical Similarity Search

Find documents containing compounds similar to a search target

Draw a compound:

O)C1=CO=C(C=C1)C2=C(C(=0)0C2)CI=C

22 similar compounds found ( Results form source:  Similarity Index )
[CEmnBeemansivsisl] AN documents

=] Structure Chemical nams larity Patents Madline

4-(4-masylphenyl)-3-phenylfuran-2(5h)-one 1.0 9267 1116
SMILE: O=C10CG(C20=GT(S (=0){(C)=0)=C

B - 95 synonyms

(methylsulfonyl) phenyl] -6-oxo-4-phenyl-2, &-dihydrofuran. 2.yl 0853333
SMILE: O1[C]C(=C(C1=0)G2C=CC=C G =2)CAC=CO(=CC=3)S(=0)(=0)

B - 3 synonyms

3-phenylthio-4-(4-(methylsutfonyl)phenyl)-5h-furan-2-on 0.775172
SMILE: ©1G(C(=C(G1)C2C=CC (= CG=2)5(=0)(=0)G) SCIC=C

@ SIMPLE | ANALYZE - Mozilla Firefox

) Most Visited & The New York Times - . [V 10M & vahoo 23 Google [ Overview (ave 2 Plat.., QI BIW V  Varnguerd - Parsonal | Login - WikiCartral ] ECiassifier (5] The ECiassifier demo
| SIMPLE | ANALYZE

Nearest Neighbor Analysis Resuits

Initial et of patents: U [ u u (patents) [ Return to Nearest Neighbor Guery Page 1

Comparison set: ll patents (affilisted with the same class)

T TP —
[FRac T ety chomer IRETHETEREEITENE)

=] Patent Fit Nearest Title

~] ANl documents

15626 56.37% 95.78% Vaice mail on the internet

=
- 156633914 51.38% a3.81% Systermns, methods and computer program praducts for handling client requests for server application
processing using a thread pool

JS6966340 45.75% 98.79% Technique for Navigating components of a model having complex relationship:

089150181 44.12% 5 16% AN INTERNET SERVER AND METHOD OF GONTROLLING AN INTERNET SERVER
)S73024 13.81% 05% System and method for transmitting OPC data via data networks, in particular the internet, using an
asynchronous data connection

)S7287080 13.21% 31% System and method for transmitting data via data networks, particularly the internet, using an asynchronou
data connection

1566426 4318% Methad of telephone access ta internet secretarial services

156070932 42.77% Non-delegable client requests to servers storing local information only

1s7152112 42 45% Non-delegable client requests to servers storing local information only

1562161561 42.43% Saving connection time by obtaining result of request at later reconnection with server supplied assocated ke

156477+ 41643 Method and apparatus for restrueturing of persanalized data for transmission from a data network to
connected and portable network applianc e:

41.01% Method and apparatus for restructuring of personalized data for tran
connected and portable network applianc es

ion from a data network to

11.01% 59% Methad and apparatus for restructuring of persenalized data for transmission from a data network to
connected and portable network applianc e
2083% 1.65% Computer network for WVWW server data access over internet

Nearest Neighbor Search
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Clustering Claims Originality

@ SIMPLE | ANALYZE - Mozilla Firefox

Bie &3t Uew Famry Eshmae Wasl o e

File Edit Execule View Help & -c 2 (L inmie.simes St B
e e b (i (s ] e Vanguerd ~personali_ 3~ Looh -whcentral er ] The Eciosater demo

Dictionary Tool Wiew Selected Class Subclass Merge Classes | SIMPLE | ANALVZE

@ Patent Visuatlization Demo

ANALYZE
Taxonomy Level: Root

Class Name Z Trend

additives ) N 11012191 10:41 AM [ Retur to Claims Originali

agent ) 3021000 903 PR

aqueous ) MA‘HIZUIU‘\ 11:30 Pm

assays respond_umami taste sweet %) s /\511 307 315 AM

beverage ) — ./\/511 8102 6:34 PM 328 2001-08-28 )

beverages_medicinals ) 10426407 9:37 PM internet telephone 2000-02-28

bilter_taste P A2i28001 2:02 AM

cheese 7%) W01 8102 .53 AN gresnas prer

chewing_gum Mo 3021000 242 PM 6 2003.10.14
10 |coupled_receptors BT S P erver thread
11 |flaver_modifying 18(147% i AM3ITT 950 PM
12 [favoring 17 (1.39%) 0114197 856 AM
13 [food products 5(5.39% NSN3 0i0212:58 AM web client 1998.04-2
14 [foods 3.68%) A 2100104 744 P
15 [foodstuffs 15(1.23% b e 11i20i85 1:48 PM ending result
16 |gum_region 17 (1.39%) - ,/\_,g” 407 1100 AM
17_|human 17 (1.39% o J202005 342 AM
12 _|identifying 15 (1.23%) N\ 11023103 1035 AM connection resulting 003-10-14
19 [ingestible 13 (1.06% £y B 04 850 P
20 |masking 15 (1.23%) e 12004 11720 PY senet
21 |material 3(270% = 12030000 B:05 AM Usess0661 20031118

nucleic_sequences 13 (1.06%) /\f\/m 2005 313 PM region relative

oral 28 (2 29% J’}\‘f\mn 3002 4:45 PM 3 2005.11.22

y Query Page ]

Pul ed Distinctive word/phrase istuse Days Patents

connection retrieved 2003-10-14

Visualization | ClassView | Class Table | Class Tree

@ SIMPLE | CHEMICAL - Mozilla Firefox
@ SIMPLE | ANALYZE - Mozllla Firefox 1] Ble Gl Gew Haloy Gookmerka  Lahoo! oo  Heb
Ble Edt yew Hgtory Geokmarks Yahoo! Ioo  HeR & - c a1 (L) ttp:ffemple sivader . com/irple vie ol term. oo S| jea-
» - c - 1| it fsimpie  amadien, fom, com/smple g oage =analy 2e % 2FOmco ver P age Aner vice -page - sl Most vates  The tew York Times Geogie [] Overview Ciava 2 tat... [ BIW ¥ Vanguard -Peranall... 3~ Logi - WidCantral | ] ECiassiter (5] The Eciassier dama

i8i Most Visted & The New York Times 181 € vahoo # Google [ Overview (ava 2 piat.. [ BIW V  Vanguard -Personal| Login - WikCentral ] ECassfer (] The Eclassifer demo

| staLE | AnaLvzE . CHEMICAL
Discovery Logout as Scott Spangler | 2522 search resuits 1

Bloterm Analysis
slysis of the te " E 35e3) o text of the patent collection tities and abstract
between othe red val (Invel »e) and these terms
Use the option from r P dos t - smes and to find correlations between these themes and term
Drill in to see patents relating to these correlation High Affinity iy documents wilh the campa.
amphetarmine ansiolytic codeine dinzepam dibydrocodeine v
entanyl hypnotic methadane. oxyeadane. parkinsanian O=C(N(C)C)CET =C(C2C=CE (€ )=CE =2)N=CIC=CC

These bloterms wars found in the chosen documants. Glick a term to sxpand
Ipidem Patents 2407 INClaims 2

1 Select the data set to operate on S R

Moderate Affinity

Mo search results acetrer nalge: ani anticonvul

Project web browser search (1016 decuments) antidepress atorv: oy T - 2 oL
c S diphenaxylate azole. fluvastatin

Analysis resuft formication rointestinal

hydromorphone. tinal

lactic tatin

methylphenidate migrainou: morphine

oxymorphane ) parkinsonism phenebarbital

phosphatide 3phs pravastatin

rectal 1 stomach

d T tetrahydrocannabinal e racts valproic acid
Fisld Valus Count Low Affinity
2006-03-17 ta : Top Words Erequency Affinity sdiction s-interferon sIphaprodine mine
6 analgosia Sthe anesthetic eric
!

Select First Dimension: [ TimeBucket Dictionary Table Dictionary Chart
B 7 Tatad dictionas

collaborative
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object_madel
recommendation_system

a ginase
al ganglion
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explicit carnitine carotenc cerebral chloral
rating:

2009-07-28 to 2009-11 3 image_data
data_itemn
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computer_system:
managed
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” desomorphine. . thorphan
dicalcium phosphate dihydromorphine dimenhydri dipipanone divalproex sodium
dopamine o2 receptor dopamine d4 dopamine drinking drowsine

roceptor transporter

received
item

drug use encephalitis

epinephrine 4 esters estradiol

ethoheptazine wyl ale ohol etorphine
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glycine glycolic gonadotropin releasing
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Landscape Analysis

IMPLE | ANALYZE - Mozilla Firef

i 15 8 I = el i e R S =

ph Analysis Results

t of patents: web browser search (1016)

1016 Patents with 1831 Inventors

(i, i) [

(Painads, Marcusi C

A o | asbur, Ralnsstarial )

(e, ety 11310

(L wy R 55 ) (MR Ao

Networks
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Z Patent Visuatlization Demo

File Edit

unpleasant

Tour

Jawaring *
, wfondEtufls

flavaring
foodstufis

oral
taste_masked
unpleasant

laste_masked
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Looking Forwar d --€-- -10--F-F--0 Deep®A m

AVloving SIMPLE i to i SIIP (IBM- Global Businesses Services )
AUsing our base to move into DeepQA

AAggregating the data for Cognitive Computing
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DeepQA: Massively Parallel Probabilistic Architecture

DeepQA generates and scores many hypotheses using an extensible collection of Natural Language Processing,
Machine Learning and Reasoning Algorithms. These gather and weigh evidence over both unstructured and

Question

Question/T
opic
~ Analysis

structured content to determine the answer with the best confidence.

e O 4SS

/ix%\x E. \ N |_ \ )

I o<

N / 7/@(%\
Supporting Deep \(_ NN A><

Answer . .
Evidence - Evidence

Scoring Retrieval Scoring

Primary . Candidate Evidence Deep

) > i
Search Answe_r Retrieval Ewde_nce
Generation Scoring

-
-

Hypothesis Hypothesis & Evidence Final Merging

Decomposition Generation Scoring & Ranking

Hypothesis Soft Hypothesis &
Generation Filtering Evidence Scoring

Hypothesis Soft Hypothesis & Answer,
Generation Filtering Evidence Scoring Confidence
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