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Accelerating innovation improves human outcomes

Cure diseases

Save resources

Improve quality of life
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Data is both a blessing and a curse to innovation

Copyright 2019 American Chemical Society. All rights reserved.

Whether you‘re

drowning or searching

for more data
you‘re not

alone...

The
Data
Paradox



Increasing volume, complexity and connections in the
information landscape require new solutions
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Published Journals & Patents

Complexity

|J..J.JJn|J]JI||III“““”|||‘|“||‘N‘||
oLl Connectedness

DDDDDDDDDDDDD
IIIIIIIII

Copyright 2019 American Chemical Society. All rights reserved.



Increasing volume, complexity and connections in the
information landscape require new solutions

Volume

Patent Complexity Over

Complexity
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Increasing volume, complexity and connections in the
information landscape require new solutions

Volume

Increased
Connections
AcroTs Disciplines

Complexity

Connectedness
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Artificial Intelligence has great potential to help us leverage all
of this information to accelerate innovation

Identifying new opportunities

Increasing efficiency

Finding unseen connections



It’s why everyone is investing in digitalization and Al

89% of businesses plan to

invest in Al by 2020

But 85% of Al projects are not
meeting expectations
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CAS is a specialist in scientific information solutions

We provide products and services that power discovery to solve our

world's biggest challenges by helping organizations predict, plan and
protect their innovations

With over 110 years of experience, no one knows more about scientific
iInformation and related technology than CAS

SCIENTIFIC CONTENT TECHNOLOGY HUMAN EXPERTISE
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oo >cenc 59 63 153 50

THOUSAND PATENT OFFICES MILLION LANGUAGES

scientific journals worldwide substances
u n m a c e and documents

Active Pharma Ingredient Cosmetic Formulations

Infrared Data

Structures  Reactions Pharmacology / Toxicology

Structure-activity-relationship Properties IP Claims Ingredient Functions
DNA / RNA Sequences Markush Diseases UVCB Substances
NMR Data Formulations Cell Lines / Types Polymer Properties
Mass Spec Data Biomolecule Isolation Targets  Agriculture Formulations

Protocols Organometallics / Inorganics BioAssays
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Analytical Methods Protocols Global Regulations - Spectral Data

Processes



Robust, high-quality data require in-depth curation by
scientists with expertise in the field and the language

Semantically connected titles,
abstracts and claims

Substances, reactions, sequences
and properties connected across pubs

Key concepts and inventions
globally translated and indexed
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CAS conquers
the chaos
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— Global Translation
= Document Indexing
1 Lexicon Development

~— Semantic Indexing
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5.1 Reaction Indexing
Data Modeling

=50 Markush Indexing

Search Architecture
App Development
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Algorithms miss details within scientific content that
only intellectual curation delivers

Finds all Comprehensive Scientific 50+ languages  Well-structured
chemistry retrieval connections translated and connected

ﬂﬁfﬂﬂg \/ \/ \/ \/ \/ CONFIDEHI\IIC(;::

(tables, text, (native speakers with
images & Markush) SC|ent|f|c expertise)

Automated x x x x X LOW
Indexing CONFIDENCE
(Simple chemistry, not (Inconsistent) (Lacks qontext & (limited in language (unstructured)
novel or complex) connections) and scope)
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CAS captures critical details that algorithms alone miss

Title: Compounds and Methods for Chemical
and Chemo-Enzymatic Synthesis of
Complex Glycans

Patent Number: WO 2012135049

- 7 Concepts

- 138 Substances

- 4,614 Reactions

- 1 Markush Structure

- 4 Patent Family Members
- 3 Cited Documents_. s
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More data beats clever algorithms, but
BETTER DATA beats more data

Peter Norvig, PhD

Director of research at Alphabet, notable author & Al expert




What is the measurable impact of clean, human-curated

data on predictive outcomes?

CHALLENGE: A recently published paper classified almost 10,000 chemical entities on predicted

biological activity to five different targets using Morgan fingerprints using a support vector machine
model

OUR QUESTION: Does substituting Morgan fingerprints with CAS proprietary fingerprints have a
measureable impact on prediction accuracy?

RESULTS: 93% 87% 85%
The classification

accuracy increased
by over 30% when
using higher-quality
CAS data
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CAS uses knowledge graphs to leverage this data for

unique insights

Outcomes: Literature Discovery Decision Support

©

© S

Text-based Al + knowledge IAP + real-time
knowledge graphs graphs analytics

Approach:
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Literature based discovery via knowledge graphs
allows for open exploration
Begin with a known curated

concept [ Raynaud iease [ Epoprostenol R
Explore other related °

concepts extracted . Eicosapentaenoic Acid
from content Cerebrovascular Circulation 2
prostaglandin
Arnchit&A% . -

Prostaglandin F>1< alpha

usion proceduras Concept and
Carbamazepine Substance
Details

Source Reference
Exploration

Literature
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and closed discovery

Verapamil

Begin by choosing several concepts

Mlgruine.Dlsorders / ) ~\.\

Source Concepts / \
Con(ept Name / nsulin ![-;lf-lu;r

Magnesium Nifedipine

Add Another Subject Find meaninng| \ J 7.
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Destination Concepts

Magnesium

Concept Name P
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Serotonin

connections

Migraine Disorderﬂ
Add Another Object
Source Reference

n Exploration

Concept and Substance
Details
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Norepinephrine

Literature
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CAS uses knowledge graphs to leverage this data for

unique insights

Outcomes:

Al + knowledge

Approach: TRl
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Patents have inherent challenges compared to
typical text ingestion and similarity searches

Syntactic Similarity Similarity
VS VS
Semantic Similarity Prior-Art

Claims (20) Hide Dependent ~

Office ® o

1. A pneumatically cperated device for launching a projectile (41)
comprising: I nve ntO r

A. a bedy (40) having a plurality of chambers or bores including: b
Abstract

(i) a first chamber or bore (1) containing compressed gas;

(ii} a second chamber or bore (2} in communication with DESCI’I pt| on

'.fclassiﬁcations said first chamber or bore (1) having:
Claim 1

F41B11/57 Electronic or electric systems for feeding or loading

F41B11/52 Magazines for compressed-gas guns; Arrangements for feeding or Cla | m 2 .
loading projectiles from magazines the projectiles being loosely held in 2 magazine
above the gun housing, e.q. in a hopper Cla | m n . .

F41B11/62 Compressed-gas guns, e.g. air guns; Steam guns characterised by the
upply of compressed gas with pressure supplied by a gas cartridge S| m | |a r|ty H |gh LOW LOW

F41B11/71 Electric or electronic contrel systems, e.g. for safety purposes

Prior Art? | No Yes Yes

F41B11/721 Valves; Arrangement of valves for controlling gas pressure for both
firing the projectile and for loading or feeding
-== CAS
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Visual representation of search reports support
faster patent analysis and examination
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Can extend beyond search reports to include
other connected patents and non-patent literature
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CAS uses knowledge graphs to leverage this data for

unique insights

Outcomes: Decision Support

S

IAP + real-time
analytics

Approach:
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Building connections transforms data to support

insights and key decisions

Data Information  Knowledge Insight Action
@ o|| @@ © 5 Actionable
0%°1,.0%e T
250 “Ol|g0 A insights
OOO 0l °® @ > drive faster
% CPEC)
Lol le e % breakthroughs

\/\/\/\J

Data Indexing & Search & Actionable
Governance Linking Analytics Insights

Decision
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The CAS knowledge graph is enormous
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odes

Decision
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IAP enables real-time analytics for more insightful
aacision support

medlineChemical

iiStepREES b TS e Nearly 10TB of data
and >25 entities for
organization markupDocument SciFinder-n
patent finding
pateRt QY _yerber commsourcecatalos Distributed, scalable
and cloud-enabled
person vocabulary
“ 0 thesaurus Inteqrated text
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orohe supplementary Concept y
‘ 6@“3”‘3@ search and graph
traversal in near real

Decision
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To Recap

The potential of emerging data technologies to accelerate scientific innovation is

HIGH

The impact of data quality on the success of these technologies is

HUGE

The ROI on human-curated data for scientific content is

MEASURABLE

The potential applications to drive insight are

UNLIMITED
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WANT TO LEARN MORE?

www.cas.org/resources

WHITE CASE
2obis PAPERS STUDIES @ ENA,

Www.cas.org Mark R. Grabau

mgrabau@cas.org



