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ABOUT CAS
F*FCAS

Founded in 1907, chemists around the world
understood the value to research in aggregating
scientific information.

Today we are a global organization of expert
scientists, technologists, and business leaders with
a long and successful history of harnessing
scientific information opportunities.

Copyright 2019 American Chemical Society. All rights reserved.



CAS notes three clear trends in published research over the past
few years
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The volume of discovery and IP is increasing dramatically
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Patents contain more information and are increasingly complex
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Research across disciplines and compounds is more interconnected
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Example:
Ginkgo Biloba research area relationship mapping
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CAS QUESTION
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How does NASH research align with these trends, and what

insights does the data hold?
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The volume of NASH patents has jumped over 300% in the past 10
years...
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... though interestingly we find that NASH research in particular is
increasingly global
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The complexity (e.g. number of therapeutic compounds in patent
filings) initially grew, but more recently has countered the overall
pharma research trend...
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... as effort has focused on fewer, more promising leads
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NASH s stealthily becoming a leading cause of liver
transplants; drug companies are taking note
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CAS QUESTION
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Where is this research being done and filed?
XEEREWMESTA - FEMEIRLPIE?
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On the surface Chinese firms may seem to be relatively new to
patenting NASH research; however...
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... a different perspective based on journals shows China’s strong
efforts in NASH research started much earlier
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China’s NASH research is having a global impact
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2015-2018

Patent Filings

Two important findings:

* CNIPA only receives filings within
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Historically Chinese firms file
almost exclusively with the home
patent office CNIPA; however a
substantial portion of its NASH
patents were also filed with
WIPO and USPTO
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CAS QUESTION
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What treatment and compound research is of greatest
competitive interest?
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NASH research shows a high correlation with other disease
research, highlighting recent combination therapies research
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Disease research with highest NASH compound research correlation
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Over 150,000 distinct compounds are indexed in NASH
publications with various functions and roles
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~ 90,000 distinct compounds have therapeutic indication potential,
including drug candidates from leading organizations
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Leading drug candidates by highest

research-producing organizations
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These same compounds are then quickly investigated
by others...

1996-2003

L-Ascorbic acid

© Vitamin E
Be

0

5 10 15
Country Count

2004-2008

Metformin

Pioglitazone @ @Rosiglitazone

Thiazolidinedione

@
’ (&) G Ursodeoxycholic acid
e Vitamin E

Fenofibrate

0 5 10 A5

Country Count

2009-2013

Metformin
@

Thiazolidinedione

i : Pioglitazone
'osiglitazone VitaminE
Nicotinicacid @ &g  ©
Atorvastatin
) Ursodeoxycholic acid

@
Qllagﬁ ' Lovastatin
Lill'i}éxlerqetm

enic acid
0 5 10 15
Country Count

2015-2018
Metformin @

Pioglitazone
@

Obeticholicacid @

Thiazolidinedione
Vitamin E

Rosiglitazone @ @ Excoatice
.Liragluti de
Meglitinide @ ® Mrsodeoxycholic acid

Furosemide

® ii ' Fenofibrate
a0t
0

5 10 15
Country Count

Speed to market is critical for success!
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Information enables speed: CAS Products and Services
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This industry leadership requires broad thinking
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A looming global intellectual
property crisis: Is your
organization at risk?

Accelerate discovery by
standing on the shoulders of
giants

https://www.cas.org/blog

Can enhanced search engine
relevance drive increased R&D
pipeline velocity?

Innovation drives
transformation: 3 ways Al is
accelerating research
breakthroughs
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It's not just a haystack anymore:
Why research leaders must
prioritize information strategy to
drive innovation

The importance of human-
curated data enrichment for
big data analysis
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CAS is proud of our partnership with leaders in every industry
who rely on our solutions
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Thank You

CAS is a global team of scientists
helping scientists

For more than 110 years, CAS has been
the leader in developing cutting-edge
information solutions to advance
innovation across the spectrum of
science and technology.

Every day at CAS hundreds of scientists
analyze the world's disclosed scientific
discoveries and, leveraging the latest
technologies, infuse insights to deliver
answers.

CAS is a division of the American Chemical Society.
Copyright 2018 American Chemical Society. All rights reserved.



