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Deep Pharma Intelligence

This Investment Digest is summarizing key players and observations in
the private equity and venture capital ecosystem, focusing on the
pharmaceutical artiﬁcial intelligence (AI) in Asia. Here we have
summarized information about key industry trends, 30 promising
Asia-based AI-driven biotech startups, and 70 biotech investors active in
this sector, outlining major investment rounds and relevant R&D
partnerships illustrating the industry traction and readiness of
institutional investors (big pharma/biotech) to potentially acquire most
successful AI-vendors.
It is also found that the ongoing COVID19 pandemics catalyzed further
interest toward pharmaceutical AI technologies, and generally created
favorable investment climate in the area of pharmaceutical artiﬁcial
intelligence.
This Investment Digest is based on the 130 page industry report “AI for
Drug Discovery, Biomarker Development and Advanced R&D Landscape
Overview 2020”, which is a comprehensive overview of the
pharmaceutical AI sector, including 240 AI in pharma companies, 600
investors, 90 pharma corporations and 35 R&D centers across the globe.
This overview highlights trends and insights in a form of informative
mind maps and infographics as well as benchmarks the performance of
key players that form the space and relations within the industry.
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Global Dynamics of Investments in AI in Pharma

There has been a strong increase in the amount of capital invested in AI-driven pharma companies since 2014. During the last 7 years, the annual
amount of investments has increased by around 737% and $1,619M in total. In 2020, the ﬂow of investments increased by almost 30% as
compared to the previous year. The majority of the deals fall within the $1 - 64M range, with a relatively small number of “mega-deals” above the
$100M mark.
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Drug Discovery & Development
Drug discovery and development together represent the process of identifying a new drug
and bringing it to the market.

Drug Discovery
Drug discovery is the process by which new candidate medications are discovered. It
includes target identifying (a cellular or molecular structure which is involved in some
pathology process) and ﬁnding a special drug (small molecules, biologics, gene/cell
therapy, etc.) against the identiﬁed target.

Drug Development
Drug development is the process of bringing a new drug to the market. As a rule, there is no
information about the safety, toxicity, pharmacodynamics, pharmacokinetics, and
metabolism of the new chemical entities, so investigators need to conduct the experiments
to study these effects. Drug development must also establish the physicochemical
properties of a drug: chemical makeup, stability, and solubility as well as the appropriate
route of administration.
Preclinical trials are divided into two phases: in vitro (experiments with cell cultures or
proteins and other biological molecules) and in vivo (animal testing).
Сlinical trials, candidate drugs are tested in humans. Each drug passes three (sometimes
four) phases of clinical trials, with number of participants growing phase by phase.
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Improving Pharma R&D
A lot of molecules need a lot of expensive
reagents, human resources, special lab
equipment, and also a lot of time for lab
trial. Bringing a pharmaceutical drug to the
market is a long-term process that costs
billions of dollars. The probability of a failure
in the drug discovery and development
pipeline is high and 90% of the drugs
entering clinical trials fail to get FDA
approval and reach the market. In 2020,
there were only 53 novel FDA approved
drugs. Approximately 75% of the cost is due
to failures that happen along the drug
discovery.
That's
why
the
development
of
computational methods, implementation of
AI and ML, is a signiﬁcant step in this ﬁeld
getting a lot of attention from the
pharmaceutical industry. These methods
can also help to decrease the number of
animals used in animal tests which is an
important requirement of bioethics.
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$200M Series A

iCarbonX

Dynamics of Investments in AI in Pharma in Asia

*
*2021 is presented by January deals, only
In comparison to the global trends in AI-driven pharma market, APAC companies started capital raising just in 2014. During the last 7 years, the
annual amount of investments has been volatile. The most successful year for the Asian companies was 2016, with total raised amount of $270M.
More than a half of this number represents iCarbonX $200M series A round. However, during the next years Asian companies faced decline in
investments. This is speciﬁcally evident for 2020 decline which is associated with the coronavirus pandemic.

Deep Pharma Intelligence
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Top-10 AI Companies by Total Investments in 2020

The chart shows the top 10 AI-driven drug discovery companies sorted by total funding raised by the beginning of 2021. XtalPi, a China-based
leader in AI technologies, is now at the top of the list with a total amount of $386M investments. Its investors include P5Y Capital, PICC Capital
Investment Management, SoftBank Vision Fund.
Deep Pharma Intelligence
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AI for Drug Discovery Sector in Asia: Country Breakdown
By total investments (in million US dollars)

N/A

N/A

By number of companies

N/A

The chart at the left represents country distribution of investments received by Asian companies by the beginning of 2021. China is an
unconditional leader with a total amount of $312M investments. This is approximately 6 times larger than in Singapore, the second most
invested region with a total of $52M. This tendency is partially reﬂected in the chart at the right, which shows country distribution of
companies applying AI for drug discovery. China also tops the chart with 8 companies, followed by South Korea with its 6 companies.
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Schrödinger: High Performing IPO in 2020
An example of fast development of the industry is the case of
Schrödinger company.
Schrödinger is a US-based company developing industry-leading
computational platform to facilitate the research efforts of
biopharmaceutical companies, went public in February 2020 on
NASDAQ and quickly saw strong share gains. It was one of the best
performing IPOs in the entire biotechnology space in 2020.
Stock price

Ticker
SDGR
Deep Pharma Intelligence

Mean daily Volatility of
return
daily returns
0.45%

4.19%

Growth
after IPO

Capitalization
(B$)

178.18%

6.58
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Leading Companies by Amount and Stage of Funding

CaroCure

$1M

Deep Intelligent Pharma

$7M

Drug Farm

$15M

$56M

$68M
XtalPi Hospitals Enterprise
Apollo

Insilico Medicine

Xbiome

Round A
Deep Pharma Intelligence

$14.3M

$319M

Funding
amount prior to
the last deal

$37M

Funding
amount by
the last
deal

$24M

Round B

Round C

IPO
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Leading Companies by Amount and Stage of Funding
Standigm

$15M

iCarbonX

$155M $45M

Syntekabio, Inc.

Nucleai

$9M

$5M

$0.9M

$7M

PatSnap

$52M

Pepticom

Elucidata

$2M

Round A
Deep Pharma Intelligence

Funding
amount prior to
the last deal

$5M

Funding
amount by
the last
deal

$5M

Round B

Round C

IPO
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Investment Landscape at a Glance (Q4 2019 — 2020)
The amount of VC funding in APAC AI-biotech startups decreased in
2020 by around 68%, compared to 2019, approaching a $33M.
Affected by corona crisis, this amount is far less than in 2017, 2017
and 2018.

Top 5 investment deals in 2020 (in million US dollars)

Despite the decreasing of deal’s funding amount, the number of rounds
is remaining similar year by year. In 2020, number of investments has
grown to 7, which less than in 2019 (11 deals) but the same as in 2018
and more than in other periods.
Some of the major deals included:
●

XtalPi with $318.8 million (Series C);

●

StoneWise with $10 million (Series A);

●

Nucleai with $6.5 million (Series A);

●

Deep Longevity with $3.2 million (acquired by Regent Paciﬁc
Group);

●

Elucidata Corporation with $0.9 million (Seed).

Currently, the industry is growing and there is big amount of early stage
ventures. This is why we expect for rapid growth of the market in 2021
and 2022.

Deep Pharma Intelligence
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AI for Drug Discovery in Asia Overview
Companies

Deep Pharma Intelligence

Investors Active in Asian AI for Drug Discovery Sector
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AI Companies in Asia: Country Distribution

China
Israel

26 %

14.8%

South Korea

14.8%

Japan

Hong-Kong
UAE

11.1%

11.1%

3.7%

India

Australia

7.4%

Singapore

3.7%

7.4%

As seen from the graph, China is a leader in the number of AI companies including iCarbonX, AccutarBio and Hangzhou Just Biotherapeutics
(Just China), companies with the highest total funding amount. Other countries with fast growing AI in Pharma companies are Japan, South
Korea, Hong Kong, and Israel.
Deep Pharma Intelligence
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20 Leading Companies in AI for Drug Discovery Sector
1

ARONTIER

10

Interprotein

2

Bloomsbury Pharma AI Ltd.

12

Longenesis

3

CaroCure Discovery Solutions Private Limited

13

Nucleai

4

CytoReason

14

PatSnap

5

Deep Intelligent Pharma

15

Pepticom Ltd.

6

Drug Farm

16

Silexon

7

Elix

17

Standigm

8

Elucidata Corporation

18

Syntekabio, Inc.

9

iCarbonX

19

Xbiome

10

Insilico Medicine

20

XtalPi
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20 Leading Investors in
Pharmaceutical AI
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20 Leading Investors in AI for Drug Discovery Sector
1

BOLD Capital Partners

11

Longevity Vision Fund

2

BVCF

12

Neue Fund

3

China Life Healthcare Fund

13

Pavilion Capital

4

Deep Knowledge Ventures

14

Sequoia Capital China

5

DSC Investment

15

Shunwei Capital

6

Eight Roads Ventures

16

SIG China (SIG Asia Investments)

7

F-Prime Capital

17

SK Holdings

8

Formic Ventures

18

Temasek Holdings

9

Kakao Ventures

19

Vertex Ventures

10

LB Investment

20

Wuxi AppTec

Deep Pharma Intelligence
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20 Leading Investors
Longevity

Portfolios of leading
biotech investors
include startups from
the list of Top-20

AI companies

Investors

Deep Pharma Intelligence
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Top-20 AI for Drug Discovery Investors
United States
New York
Longevity Vision
Fund)

California
Formic Ventures

New York, New York, US

San Francisco, California, US

Pavilion Capital

Bold Capital Partners

New York, New York, US

South Korea

China

Santa Monica, California, US

Warburg Pincus

Shanghai
BVCF
Shanghai, Shanghai, China

WuXi AppTec
Shanghai, Shanghai, China

Beijing

New York, New York, US

Sequoia Capital China
Massachusetts

Delaware

F-Prime Capital

Neue Fund

Cambridge, Massachusetts, US

Middletown, Delaware, US

Hong-Kong
Deep Knowledge Ventures
Hong Kong, Hong Kong Island, Hong
Kong

Deep Pharma Intelligence

Japan
Tokyo
Mizuho Capital
Tokyo, Tokyo, Japan

DSC Investment
Seoul, Seoul-t'ukpyolsi,
South Korea

SK Holdings
Seoul, Seoul-t'ukpyolsi,
South Korea

LB Investment
Seoul, Seoul-t'ukpyolsi,
South Korea

Beijing, Beijing, China

Singapore
Central Region

Hong-Kong

Seoul-t'ukpyolsi

The United Kingdom
London

SGInnovate

Eight Roads Ventures

Singapore, Central Region,
Singapore

London, England, UK

Temasek Holdings

SIG China (SIG Asia
Investments)

Singapore, Central Region,
Singapore

London, England, UK

18

AI for Drug Discovery Market Timeline
●

industry players with forward-thinking executives started launching pilot collaborations and making small

The ﬁrst AI
approaches

Criticism

Market cap
growth

The ﬁrst scalable AI approaches for Drug Discovery and Advanced R&D were developed and several

2013-2015

investments.
●

However, only few market players believed in the technology.

●
●

Because AI is still a young approach within the life sciences, many pilot projects failed, creating a lot of
criticism towards the use of deep learning for Drug Discovery and Advanced R&D.
Since then the race for the acquisition of the best, AI startups began.

●

Testing of the technology began.

●

Capitalization of the industry was continuously growing.

●

Many bets of early investors appeared to be justiﬁed.

●

Over the next several years, we can expect to see VC ﬁrms and subsidiary funds focused exclusively on

2016-2017

2018

the AI for Drug Discovery subsector, and funds that invest in a maximally-diverse number of AI for Drug
Discovery companies.
Transition
from quantity
to quality

Intensive
competition

Deep Pharma Intelligence

●

It is going to be an important milestone in transitioning from the quantity of AI-related collaborations,

2019

investments, and M&As to qualitative gains — ﬁrst practical validations of previously conducted research
might be appearing during this year.
●

Competition for the most successful pharma AI companies will increase drastically.

●

Pretty much all big players in pharma industry are concerned with AI adoption, the tech has become a

2020-2021
strategic priority, among other things.
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AI in Pharma Publicly
Traded Companies
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AI in Pharma Publicly Traded Companies
Regent Paciﬁc - Deep Longevity Stock Price in 2020, HKD

Asian AI in pharma market is currently in its
developing phase, with most of the companies
in Round A and Round B investment stages.
The only successful case in the Asian stock
market is the acquisition of Deep Longevity by
the Hong Kong-based public company Regent
Paciﬁc Group. This allowed Deep Longevity to
gather additional ﬁnancing from the Hong
Kong stock market and increased the ﬁnancial
position of the company.
As a result of reasonable investments and
effective recovery, the stock price of the
Regent Paciﬁc has grown by 111% in half a
year.

01.01.20

Deep Pharma Intelligence

01.03.20

01.05.20

01.07.20

01.09.20

01.11.20

01.01.21

Also, because of the rapid growth of the Asian
companies, we expect some of them to
initialize IPO in 2021 and 2022 with the same
success as Schrödinger in February 2020,
taking into account that global AI in pharma
market is growing with acceleration.
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AI in Pharma Publicly Traded Companies
Cumulative capitalization in 2020

Despite the crisis, publicly traded companies
present rapid growth with reached $22.3B of
cumulative capitalization of the industry or
424.2% growth.
4 companies announced closing of IPO: Relay
Therapeutics, Berkeley Lights, Lantern Pharma,
Schrodinger
The
largest
companies
by
market
capitalization are Schrodinger, Berkeley Lights,
and Relay Therapeutics.
Novoheart Holdings has been acquired by
Novomed Limited and delisted from TSX
Venture Exchange.

01.01.20

Deep Pharma Intelligence

01.03.20

01.05.20

01.07.20

01.09.20

01.11.20

01.01.21

Technologically publicly traded AI in pharma
companies are similar to other companies in
the sector (which reached series B or C funding
rounds), which means that their market
capitalization growth can be an approximation
of the dynamics of the whole sector.
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AI in Pharma Publicly Traded Companies
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Loos
GenFit (GNFT)
Loos, Nord-Pas-de-Calais,
France

Oxfordshire

Issy-les-moulineaux
France

Pharnext
(ALPHA.PA)

eTherapeutics (ETX.L)
Hanborough, Oxfordshire, UK

Issy-les-moulineaux,
Ile-de-France, France

California

Sensyne Health
(SENS.L)
Headington, Oxfordshire, UK

Berkeley Lights (BLI)
Emeryville, California, US

Gritstone Oncology
(GRTS)
Emeryville, California, US

Massachusetts

United States

Cambridge, Massachusetts, US

Biodesix (BDSX)
Broomﬁeld, Colorado, US

London, England, UK

Manchester
C4X discovery
(C4XD.L)

Relay Therapeutics
(RLAY)
Colorado

London
Cotinga
Pharmaceuticals
(COTQF)

Manchester, Manchester, UK

New York
Schrodinger (SDGR)
New York, New York, US

Texas

Glasgow
DeepMatter Group
(DMTR.L)
Glasgow, Glasgow City, UK

United
Kingdom

Lantern Pharma
(LTRN)
Dallas, Texas, US
Deep Pharma Intelligence
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Top-10 AI-Driven Publicly Traded Pharma Companies by Market Capitalization in 2020

The chart presents the top-10 AI-driven drug discovery public companies sorted by market capitalization by the February of 2021. Schrodinger and
Berkley Lights are the leaders of the ranking. These companies got the highest capitalization of all after the successful closing of the IPOs and fast
growth of the stocks: 178% and 34%, respectively. Another leader of this graph, Relay Therapeutics, also announced the closing of the IPO in 2020
and raised $400M. But, after steady growth in November, Relay Therapeutics lost 13% of the capitalization before the end of the year.

Deep Pharma Intelligence
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AI in Pharma Market Capitalization
AI in pharma corporations market capitalization growth strongly outperforms the
market as a whole (represented as S&P500 index), as well as general biotech
industry indices (IBB and NBI), although AI in pharma stock market segment is
more volatile compared to them (as measured by standard deviation).

Market capitalization growth

Interestingly, distribution of the returns of the AI in pharma stock market segment
is right-skewed, what differentiates it from the vast majority of stock indices and
segments. It means that rare extraordinary positive events play a large role in the
dynamics of the market capitalization of the segment, which can be described as
the presence of “anti-black swans”. Many other indices are, contrary, characterized
by negative skewness, what means that extraordinary negative events are more
likely.
Distribution of AI in pharma stock returns is deﬁnitely not normal (curstosis
exceeds 4.7).
Index

Correlation with
AI in Pharma
market

Average
daily return
in 2020

Average daily
volatility in
2020

Skewness

Curtosis

-

0.55

4.01

2.64

17.22

IBB

0.83

0.12

2.13

-0.15

3.11

S&P500

0.72

0.03

2.31

-0.97

8.56

NBI

0.84

0.12

2.16

-0.19

3.40

AI in Pharma

Deep Pharma Intelligence

AI in pharma stock returns histogram
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AI in Pharma IPOs in 2020
Capitalization change in 2020, $B
Despite the crisis, all new public companies announced
successful closing of the IPO. They show volatile but steady
growth, although net income of all corporations remains
negative. All IPOs took place in the USA in summer. All
companies have beta smaller than 1 (although positive) which
means that AI in pharma stock prices move in accordance with
general market movements, yet the degree of these movements
is lower (although volatility as measured by standard deviation
can be relatively high).
Major negative market events in 2020 did not affect signiﬁcantly
AI in pharma sector.

Name

Country

Funding
Amount. M$

Investments in
2020 (M$)

IPO Date

Capitalization
(M$)

ROA

ROE

Proﬁt
margin

Operating
margin

EV/EBITDA

Net
income

USA

8.7

-

15.06.20

114

N/A

N/A

0.0

0.0

-25.4

-111.6

USA

562.3

346.5

05.02.20

5830

-0.08

-0.06

-0.20

-0.51

-107.91

-20.1

Berkeley Lights

USA

208.4

50.9

21.07.20

5746

N/A

N/A

-55.63

-53.81

-225.63

-32.9

Relay
Therapeutics

USA

520.0

40.0

16.07.20

3660

N/A

N/A

0

0

-26.25

-111.6

Lantern Pharma
Schrödinger

Deep Pharma Intelligence
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Schrödinger

Schrödinger’s industry-leading computational platform facilitates the
research efforts of biopharmaceutical and industrial companies,
academic institutions, and government laboratories worldwide.
Schrödinger also has wholly-owned and collaborative drug discovery
programs in a broad range of therapeutic areas.
Stock price

Ticker
SDGR
Deep Pharma Intelligence

Mean daily Volatility of
return
daily returns
0.45%

4.19%

Growth
after IPO

Capitalization
(B$)

178.18%

6.58
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Lantern Pharma
Lantern Pharma is a life science company leading the charge in
advancing and accelerating the development of precision oncology
therapeutics using A.I., genomics and machine learning to analyze
biomarker signatures to develop personalized drug therapies.
RADR® Precision Medicine platform analyzes genetic biomarker data
using advanced machine learning algorithms to stratify trial patients.
Stock price

Ticker
LTRN
Deep Pharma Intelligence

Mean daily Volatility of
return
daily returns
0.17%

5.71%

Growth
after IPO

Capitalization
(B$)

27.09%

0.12
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Berkeley Lights
Berkeley Lights is a leading Digital Cell Biology company focused on
enabling and accelerating the rapid development and commercialization
of biotherapeutics and other cell-based products for the customers. The
Berkeley Lights Platform captures deep phenotypic, functional and
genotypic information for thousands of single cells in parallel.
The Berkeley Lights Platform accelerates the use of cell-based products.
Their proprietary technology – automation, optimized workﬂows,
software, consumables, assay reagents – enables scientists to ﬁnd the
best cells, the ﬁrst time they look.
Stock price

Ticker
BLI
Deep Pharma Intelligence

Mean daily Volatility of
return
daily returns
0.25%

4.83%

Growth
after IPO

Capitalization
(B$)

34.15%

5.65
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Relay Therapeutics
Relay Therapeutics is a company focused on precision oncology and rare
genetic diseases. Their proprietary Dynamo platform puts protein motion, at
the heart of the drug discovery process. It uses advanced machine learning
to identify potential novel target binding sites and to predict and design
potentially the most effective molecules.

Stock price

Ticker
RLAY
Deep Pharma Intelligence

Mean daily Volatility of
return
daily returns
0.10%

4.53%

Growth
after IPO

Capitalization
(B$)

12.90%

3.56
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AI in Pharma Corporations Financials

Company

Capitalization Mean daily
(M$)
return

Berkeley Lights

Biodesix

C4X discovery

Cotinga
Pharmaceuticals

DeepMatter Group

Volatility of
daily
returns

IBB Beta

S&P500
Beta

Total funding
amount (M$)

Operating
margin

EV/EBITDA

Net income
(M$)

5648.00

0.25%

4.79%

0.69

0.17

208.50

-53.81%

-225.63

-32.92

592.13

0.90%

7.73%

0.03

-0.27

188.80

-81.88%

-25.84

-33.34

74.69

0.46%

34.51%

0.92

0.47

6.81

0.00%

-6.53

N/A

6.64

0.69%

5.31%

-0.04

-0.03

4.20

N/A

-0.44

N/A

28.28

-0.01%

5.75%

0.10

0.09

N/A

-180.69%

-8.02

-2.53

108.39

0.68%

3.87%

1.10

0.97

66.80

-1335.74%

-18.31

-3.41

212.20

-0.56%

2.90%

0.22

0.19

95.70

0.00%

-2.71

-65.14

eTherapeutics

GenFit

Deep Pharma Intelligence

Market capitalization of some AI in
pharma corporations (such as C4X
discovery) reaches 6 billion USD, whereas
other companies are priced in the range
of dozens of millions of dollars - the
difference in the valuation is immense.
There is no strong correlation between
operating margin or net income and
market capitalization - the valuation of
the corporations still being unproﬁtable
can exceed billion of dollars.
Some corporations, such as Acorn
International, have managed to achieve
positive operating margin, yet such cases
are mostly exceptions.
Large

Medium

Low
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AI in Pharma Corporations Financials

Company

Capitalization
(M$)

Mean
daily
return

Volatility of
daily
returns

IBB Beta

S&P500
Beta

277.47

-0.17%

5.78%

0.79

0.75

341.00

118.13

0.17%

5.76%

0.59

0.30

66.06

-0.20%

5.09%

1.92

3560.70

0.10%

6.43%

0.95

Total funding
amount (M$) Operating
margin

EV/EBITDA

Net income
(M$)

-3000.64%

-2.05

-94.43

8.70

0.00%

-25.35

-2.45

1.89

45.70

-624.01%

-3.63

-23.31

1.55

520.00

0.00%

-26.25

-111.60

Gritstone Oncology

Lantern Pharma

Pharnext

AI in pharma corporations tend to be
more volatile than average publicly traded
company, although it is compensated by
higher returns. For most of the
corporations, daily returns are positive
and abnormal compared to the market.
More volatile stocks are usually
characterized by higher betas (both
calculated for IBB index and for S&P500).
Moreover, higher volatility tends to imply
smaller current ﬁnancial indicators. AI in
pharma segment is deﬁnitely a segment
of growth stocks with the investors
focused on the prospects of the
companies rather than on the dividends.

Relay Therapeutics
Large
6223.83

0.45%

4.43%

0.34

0.04

562.30

-51.72%

-107.91

-20.09

Schrodinger
Medium

Sensyne Health
(GBP)

Deep Pharma Intelligence

259.10

0.25%

6.79%

0.57

0.19

37.48

-1026.29%

-6.63

-21.84
Low
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Big Pharma’s Focus on AI
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A Growing Number of Collaborations Involving AI for Drug Discovery
Summarizing industry observations over the last ﬁve years, we can observe a
fundamental shift in perception of top executives at leading pharmaceutical
organizations about the need of advanced AI technologies. Since 2015, there has
been an obvious shift in the perception from skepticism and cuasious interest, all
the way to a realization of a strategic role AI has to play in the emerging
“data-centric” model of innovation. This change in perception was underpinned by
a number of factors:
-

a wave of proof-of-concept studies and research breakthroughs in a wide
range of AI application use cases;

-

A number of commercial successes and successfully reached
milestones, involving AI as a central element of research

-

Substantial advances in democratizing AI technology, where machine
learning and deep learning algorithms become available at scale to
non-AI experts.

-

Substantial increase in the overall understanding of AI “mechanics”, due
to increasing efforts in the education and professional development with
a focus on AI-driven tools and approaches.

Pharmaceutical companies of all sizes start competing for AI-expertise, talent,
and partnerships. In this report we summarize some of the most high-proﬁle such
collaborations, involving top-20 pharma giants. Even though, we can see a clear
uprising trend in the number of collaborations, focused on AI-drug design, and
other aspects of data mining and analytics.
Deep Pharma Intelligence

The rising interest of leading pharma and
contract research organizations towards
AI-driven biotech startups is a major driver for
the area to become more attractive for
investors, since the industry is becoming
well-suited for successful exit strategies in
future.
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Top-10 Leading Corporations by The Number of Major Pharma AI Deals
The leading players by the amount of major
industry partnerships are Bayer, Pﬁzer and
AstraZeneca.

Implications
These companies demonstrate increasing
commitment to probing the grounds in the AI
space — by investing into internal programs,
as well as partnering with external AI vendors
to pilot programs in drug discovery and other
research areas.
The most common type of deals are true
partnerships and saving the costs deals.
The leading big pharma brands are
increasingly open to partnerships with AI
startups and corporations to get competitive
edge, and mitigate the problem of declining
R&D eﬃciency.
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Top AI and Tech Partners by the Number of Pharma AI Deals
Implications

The biggest number of AI in Drug
Discovery deals was conducted by
Exscientia.

The company engages in small molecule
drug discovery, selective single target
molecules, bispeciﬁc small molecules,
and phenotypic drug design.

All of the deals concluded with this
company were categorized as the ones
aiming at saving costs and increasing
operational eﬃciency due to the
character of the services provided.
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Major Observations for 2020: Key Business Takeaways
1.

In Asia and globally, the segment of pharmaceutical AI continues consolidation with the increasing number of later stage mega-rounds,
including those of XtalPi ($318.8 million) and others, as well as M&A deals such as acquisition of Deep Longevity by Regent Paciﬁc. The AI
startups pack is clearly differentiating into the leaders, who developed substantial resources, ﬁnancial leverage, and technological
advantage, and others lagging behind — companies with less resources or less mature technology and scientiﬁc assets. The latter are
usually focused on narrow therapeutic or technological niches, and are following service-oriented business models.

2.

Pharmaceutical AI sector is “heating up”, and becomes a lucrative area for specialized biotech investors as well as investor organizations
just entering the pharma space with a goal of including high-risk/high-return companies in their investment portfolios. This is backed by
several observations, including an overall increasing investment activity in this sector in 2020, the increasing rush among leading pharma
and contract research organizations (CROs) to compete for partnerships with AI-driven companies, and the increasing amount of
proof-of-concept breakthroughs, conﬁrming that AI technology has achieved substantial maturity to be able to bring tangible value for drug
discovery — far beyond a simple optimization gain.

3.

Big pharma and contract research organizations increasingly compete for AI partnerships, and continue building in-house AI workﬂows —
driven by rapidly emerging evidence of the AI tech feasibility and innovation potential. A number of highly notable proof-of-concept results
has been announced in 2019-2020.

4.

COVID-19 pandemics appears to be a positive catalyst for the acceleration of the AI adoption by the pharmaceutical organizations. This is
primarily stipulated by the necessity to rapidly process vast amounts of data, and come up with innovations under strict deadlines.
Therefore, this urgency pushed companies and investors into more opportunistic projects than ever before.
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Major Observations for 2020: Key Financial and Investment Takeaways
1.

Due to global COVID19 pandemics, the overall biotech and drug discovery sectors are on the rise. During 2020 we have observed multiple
medium and large funding rounds for biotech and drug design companies, especially those focused on antiviral therapies and vaccines.

2.

A number of successful AI-driven companies closed large-sum late-stage venture capital rounds (B, C, and D) over 2019-2020 and several
of them are now developing clinical stage drug candidates. We expect some of them go public to 2021-2022.

3.

2020 was marked by a notable IPO in the AI-driven drug design space — New York-based Schrödinger closed its initial public offering in
February, raising a total of $232.3 million in proceeds — more than originally planned.

4.

With the successful M&A with Regent Paciﬁc Group, Deep Longevity went public and got an access to ﬁnancial markets.

5.

When some of the companies complete IPOs in the nearest future, it will attract signiﬁcant number of non-biotech investors to enter the
Life Sciences sector.

6.

The growing industry traction, reﬂected in the increasing number of R&D partnerships between big pharma and CROs with AI-startups, is a
sign that the market is maturing for rapid increase in the M&A activity in the nearest future.

7.

Despite the crisis, publicly traded companies present rapid growth with reached $62.8B of cumulative capitalization or 266.6% growth rate.
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Obstacles That Still Remain

Key Technology Takeaways
1.

AI is regarded by some top executives at big pharma (GSK
and others) as a tool to uncover not only new molecules, but
also new targets. Ability of deep neural networks to build
ontologies from multimodal data (e.g. “omics” data) is
believed to be among the most disruptive areas for AI in drug
discovery, alongside with data mining from unstructured data,
like text (using natural language processing, NLP).

2.

There is a considerable trend for “AI democratization” where
various machine learning/deep learning technologies become
available in pre-trained, pre-conﬁgured “of-the-shelf” formats,
or in relatively ready-to-use formats -- via cloud-based models,
frameworks, and drag-and-drop AI-pipeline building platforms
(for example, KNIME). This is among key factors in the
acceleration of AI adoption by the pharmaceutical
organizations -- where a non-AI experts can potentially use
fairly advanced data analytics tools for their research.

3.

Proof-of-concept projects keep yielding successful results -in research studies, and in the commercial partnerships alike.
For example, companies like Recursion Pharmaceuticals and
Exscientia achieved important research milestones using their
AI-based drug design platforms.
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1.

Global shortage of AI talent continues to be a serious challenge
for the biopharma industry, repeating the trend from our previous
reports. While big pharmaceutical companies invest substantial
capital in recruitment of AI specialists, still the majority of them are
acquired by large tech corporations (Google, Amazon, Alibaba,
Tencent, Baidu etc.) However, a growing wave of specialized
university programs and courses, geared towards data science and
AI application, is projected to address this issue to certain extent in
the coming years.

2.

Lack of available quality data is still a challenge for the
unleashing full potential of deep learning technologies. Numerous
variations of deep learning (DL) are believed to be the most
lucrative area of AI for applications such as drug discovery and
clinical research. The key challenge is that DL algorithms are
“data-greedy”, while big data in biotech is not always well-versed
for modeling, or is inaccessible due to privacy reasons.

3.

Ethical, legal, and regulatory issues for AI adoption in the
pharmaceutical sciences. This set of challenges is related to the
previous point, but also includes other questions -- AI explainability,
patentability of AI-generated results, non-optimal regulations in
various countries, slowing down the progress and adoption of AI
technologies in general, and in the pharmaceutical industry in
particular.
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AI Initiatives in Asia
China engages in extensive investment activity. In particular, it has promised to invest $5 billion in AI. Tianjin, one of the biggest municipalities, is
going to invest $16 billion in its local AI industry, and the Beijing authorities will build $2.12 billion AI development project. China also has at least ten
privately owned AI startups valued at more than US$1 billion. Moreover, China has been heavily investing in biotech R&D, although lately a serious
decrease in Chinese investment in US biotech startups has been observed which can be explained by the trade conﬂicts between the US and China.
China plans to become the world AI leader by 2030, according to the AI Strategic Plan released in July 2017. The analysis of the the Asia-Paciﬁc
region has shown that the main forcers of AI implementation include Saama Technologies, Inc., a leading clinical data analytics company. It has
announced a collaboration with researchers at the Tufts Center for the Study of Drug Development to ascertain how biopharmaceutical companies
optimize automation and information technologies, including machine learning and neural networks, to support the research and development of new
therapeutics. Moreover, XtalPi provides a huge number of talent to work with machine learning, create drug discovery and development applications
that predict the properties of small molecules. Another innovators of Asian AI industry are Cytlimic and Fujitsu that offer software for predicting how
well compounds will bind with each other and proteins.
In Japan, leading pharmaceutical, IT companies and academia joined forces to create government-backed consortium Life Intelligence Consortium
aiming to promote the health care ﬁeld and related industries based on the AI strategy. A team comprising about 100 researchers from participating
companies and institutions work together to develop artiﬁcial intelligence programs for drug discovery, using such information as clinical data from
Riken and Kyoto University Hospital as well as academic papers. They also use data on drug candidates selected by the K supercomputer, which was
jointly developed by Riken and Fujitsu.
Korean government bets on AI for drug discovery as indicated by its decision to spend 25.8 billion won ($21.7 million) on supporting the discovery
and development of innovative medicines using artiﬁcial intelligence. Speciﬁcally, AI-using drug development startup Arontier, Chung-Ang University,
Daegu Gyeongbuk Medical Innovation Foundation, and Ewha Woman's University will conduct a study to develop an AI platform. The government
expects that a successful implementation of the project could reduce the average time for new drug development by half from 15 years to seven
years.
Deep Pharma Intelligence
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About Deep Pharma Intelligence
Deep Pharma Intelligence is producing regular analytical reports on major areas of high-potential in the pharmaceutical and healthcare industries,
maintaining ratings of companies and governments based on their innovation potential and business activity in the BioTech space, and providing
strategic consulting and investment intelligence services to top-tier clients, including major investment funds and banks, family oﬃces, insurance
companies, government organizations, and big pharma companies among others. The company is a joint venture between the two highly specialized
UK-based market intelligence hubs in Pharma / BioTech space:

Pharma Division of Deep Knowledge Analytics (PD-DKA), a specialized
subsidiary of Deep Knowledge Analytics (DKA), the leading analytical
entity speciﬁcally focused on deep intelligence of the high-potential areas
in the pharma industry, including artiﬁcial intelligence (AI) for drug
discovery sector.
Deep Knowledge Analytics Pharma Division serves as the main source of
investment intelligence and analytics for AI-Pharma, a specialized index
hedge fund for the AI in the drug discovery sector. PD-DKA’s insights are
frequently covered by top media such as Forbes and the Financial Times,
and are acknowledged by top pharma executives.

BPT Analytics (BiopharmaTrend) - a rapidly growing analytical portal and
media resource, dedicated to tracking emerging companies
(startups/scaleups), innovations, investments, and trends in the pharma
and biotech space.
BiopharmaTrend’s reports and articles were referenced by Deloitte,
Forbes, and other high proﬁle media and consulting companies.
BiopharmaTrend is a media partner to a number of top-tier conferences
and symposia in preclinical and clinical research, and healthcare research.

Recently, MIT named this division a top technology think-tank,
acknowledging the AI ranking framework it developed.
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Overview of Proprietary Analytics by
Pharma Division of Deep Pharma Analytics
Deep Pharma Intelligence (DPI) is a strategic partner to the
leading Life Science organizations, investment institutions
(VC funds, investment banks), and governments across the
globe -- in matters related to investments, strategic
positioning, and policy development in the areas of
pharmaceutical and biotech research, and healthcare tech.
While Deep Pharma Intelligence is regularly producing
open industry reports covering high-growth sectors in the
Life Sciences, including artiﬁcial intelligence (AI), digital
health, and new therapies, some of the more in-depth
research is only available to our clients and strategic
partners under the “Proprietary Analytics” category.
Our range of proprietary services includes custom
consulting projects, based on the speciﬁc customer needs,
as well as a collection of pre-produced “ready-to-use”
proprietary reports, produced by our research team,
covering general trends and speciﬁc action ideas and
strategy insights related to the most promising investment
prospects (e.g. new technologies, biotech startups), M&A
prospects (e.g. pipeline development targets), and
strategic growth ideas (trends proﬁling, industry overviews
etc).
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Services:
●

Investment landscape proﬁling, identifying investment ideas
in the biotech/healthcare tech space.

●

Preliminary
due-diligence
(business,
science
and
technology, intellectual property (IP) proﬁling, freedom of
operation assessment, legal assessment etc).

●

Comprehensive due-diligence (deep business, science and
technology assessment, IP and legal assessment, growth
potential assessment etc).

●

Infringement analysis of technology (i.g. If you plan to
partner or invest in a data-analytics biotechs, or
AI-development vendors, it is essential to understand their
technological assets, both in terms of innovation potential
and in terms of legal protection and non-infringement risk
management).

●

SWOT analysis of companies and technological sectors,
competitive proﬁling.

●

Industry proﬁling and growth strategy development for
top-tier companies and governments.
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Overview of Proprietary Analytics by
Pharma Division of Deep Pharma Analytics
The value our reports can deliver:
●

Deep analysis of the deal-making prospects in the biotech and
healthcare tech space, identiﬁcation of top mini-trends and larger
tendencies in innovations and technology adoption (e.g. AI,
blockchain, eHealth tech, longevity biomarkers, new therapeutics
and therapies etc.);

●

Tangible forecasts on the 3-5 years horizon, providing an overview
of future scenarios of the development of various technologies in
the pharma industry;

●

Practical guides for adopting various technological solutions and
best practises, vendor proﬁling and contract research strategy
building;

●

Analysis of key market players in the emerging and high-growth
areas of the pharmaceutical and biotech industries.

Proprietary Reports
There are a few 40+ page reports delivering
practical answers to these speciﬁc questions in
order to optimize the short and long-term
strategies of biopharma corporations and other
institutions related to the industry, with a newly
updated edition being released each quarter,
incrementally
increasing
the
precision,
practicality and actionability of its technological
and ﬁnancial analysis.
Our reports are supported by our rapidly
developing data mining engine, data visualization
platform and analytics dashboards.

The parties who gain early access to these reports will have deep expertise
on how their strategic agendas can be optimized in order to leverage novel
research, new technologies, and emerging market opportunities, and stay
competitive in a rapidly-changing technological environment, and taking
into account shifting global priorities and trends.
Deep Pharma Intelligence
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Deep Pharma Intelligence:
Upcoming Projects and Analytical Tools

3D Visualisation Prototypes

Deep Pharma Intelligence Big Data Analytics Dashboard
Deep Pharma Intelligence
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Deep Pharma Intelligence:
Upcoming Projects and Analytical Tools

Deep Pharma Intelligence Big Data Analytics Dashboard
Deep Pharma Intelligence
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Multiparametric Assessment Analysis (Using Big Data Analytics Platform)

Multiparametric Assessment Analysis (Using Big Data Analytics Platform)

Deep Pharma Intelligence offers state-of-the-art interactive online AI-based SWOT analysis system covering 240 companies in the industry.
The product allows to conduct initial data-driven due diligence of the companies instantly, automatically, and holistically by comparing multiple
parameters for each company combined in the 12 vectors of business development. The results of the analysis are represented in easily perceived
form of 2-dimensional and 3-dimensional radar charts.
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Deep Pharma Intelligence: Platform Features

Deep Pharma Intelligence: Platform Features
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E-mail: info@deep-pharma.tech

Website: deep-pharma.tech

Deep Pharma Intelligence (DKA) Disclaimer.
The information and opinions in this report were prepared by Deep Pharma Intelligence. The information herein is believed by DKA to be reliable but DKA makes no representation as to the accuracy or completeness of
such information. There is no guarantee that the views and opinions expressed in this communication will come to pass. DKA may provide, may have provided or may seek to provide advisory services to one or more
companies mentioned herein. In addition, employees of DKA may have purchased or may purchase securities in one or more companies mentioned in this report. Opinions, estimates and analyses in this report
constitute the current judgment of the author as of the date of this report. They do not necessarily reﬂect the opinions of DKA and are subject to change without notice. DKA has no obligation to update, modify or
amend this report or to otherwise notify a reader thereof in the event that any matter stated herein, or any opinion, estimate, forecast or analysis set forth herein, changes or subsequently becomes inaccurate. This
report is provided for informational purposes only. It is not to be construed as an offer to buy or sell or a solicitation of an offer to buy or sell any ﬁnancial instruments or to participate in any particular trading strategy in
any jurisdiction.

