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Main AI strengths: development of Generative Algorithms and

Deep Learning techniques for drug discovery and development 

150+ peer-reviewed research papers since 2014

Develop AI-driven software platform – PHARMA.AI

Target discovery using omics, text and financial data 

De novo design of Novel Molecules

Predicts clinical trial outcomes 

30 Internal programs against 17 targets: 1 in Phase I, 8 at PCC

Insilico Medicine 1 of the top 100 AI companies in the world

(CB Insights 2022)All coming out of the Pharma.AI platform

An artificial intelligence (AI) drug discovery company 

founded in Baltimore, Maryland, in 2014 

250+ employees worldwide with 70+ AI scientists, 

60+ drug hunters and 140+ scientists

Headquarters in Hong Kong, and offices in the US, 

Europe and Asia

Raised $ 395 million in capital

At a Glance
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Utilizing Generative AI in biology and 

small molecule chemistry since 2016!

Insilico: Core Technology

Generative AI for de novo drug design

✓ GAN-based platforms

✓ Transformers

✓ Autoencoder-based models

✓ Language models (RNN-based)

✓ Genetic algorithms

✓ Combinatorial approaches

✓ Ensembles

https://www.drugdiscoverytrends.com/a-i-to-generate-new-cancer-drugs-on-demand/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5355231/

All methods are combined with the Reinforcement Learning (RL) 

optimization, then integrated into unique end-to-end pipeline. 

https://www.drugdiscoverytrends.com/a-i-to-generate-new-cancer-drugs-on-demand/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5355231/




Advisory Board Comprised

of AI Experts, Biologists, Chemists 

and Drug Hunters
Charles Cantor, PhD

Co-founder of Sequenom,

Professor, Boston University

Expert in Genomics

Former Principal Scientist

of Human Genome Project

Klaus Witte, PhD
Co-founder of Sequenom,

Member of the German Society of Pharmacology

& Toxicology, Member of the Ethics Commission II,

University of Heidelberg

Expert in Genomics, Former Principal Scientist

of Human Genome Project

Bud Mishra, PhD

Professor at the Courant Institute,

Mathematical Sciences, New York University

Computer Scientist,

ISI highly cited researcher in Computer Science

Stevan W Djuric, PhD
Adjunct Professor at the University of Kansas,

Former Vice President AbbVie

Expert in Medicinal Chemistry Technologies,

Immunoinflammatory Disease Research

Donald Small, MD, PhD

Director of Pediatric

Oncology and Professor,

Johns Hopkins Medical Institute (JHMI)

Expert in Pharmaceutical Research

in Target Discovery

Michael Levitt, PhD
Professor, Stanford University

Professor, Weizmann University

Expert in Computational Biology

and Structural Biology,

2013 Nobel Laureate in Chemistry

Kai-Fu Lee, PhD

Chairman and CEO, Sinovation Ventures,

President, Sinovation Venture's

Artificial Intelligence Institute

Expert in Artificial Intelligence

Alán Aspuru-Guzik, PhD
Professor and Director,

Vector Institute, University of Toronto,

Former Professor, Harvard University

Expert in Generative Chemistry

and Quantum Computing

Alex Zhavoronkov, PhD

Founder & CEO

Feng Ren, PhD

CSO & Co-CEO

• 14+ years experience across Pharma

and CROs in both US and China

• Former SVP & Head of Drug

Discovery Service, Medicilon

• Former Director & Head of Medicinal

Chemistry, GSK, ND DPU

• PhD from Harvard University

• 30+ peer-reviewed publications

Alex Aliper, PhD

President

• 12+ years experience in Bioinformatics

and Deep Learning

• Former Senior Bioinformatics Scientist,

CPHOI

• Formerly with GeneGo (acquired

by Thomson Reuters)

• 50+ peer-reviewed publications

• Endpoints "The 20 under 40 in Biopharma"

• PhD from SRC IBR

Nirav Jhaveri, CFA

Chief Financial Officer

• 15+ years experience in Finance

• Former CFO, Journey Medical Corp.

• Former VP of Business 

Development, Fortress Biotech

• Former analyst, equity research,

Citigroup

• BA from University of Pennsylvania,

MBA from NY

Surata Rao, MD

SVP- Head of Clinical Development

• 30+ years experience in extensive clinical

development, academic and medical practice

• Former AVP of Global Clinical

Development, Eli Lilly

• Former Immuno-Oncology Medical Leader

and Oncology Scientific Advisor,

Bristol-Myers Squibb

• Former Sr. Medical Director, Onyx (Amgen)

• MD from Jacobs School of Medicine and

Biomedical Sciences

Michelle Chen, PhD

Chief Business Officer

• 20+ years experience in BD

• Former SVP of Corp Dev and

Discovery BD, WuXi Biologics

• Former Executive Director,

Business Development &

Licensing, Merck

• Former Global Oncology Business

Development Director, Roche

• PhD from University of Washington,

Post-doc from UCSF

World Class Management Team with Deep Expertise in AI and Drug R&D

• 20 years experience in IT, HPC, 

bioinformatics

• Former Director, ATI Technologies 

(acquired by AMD for >$5bn)

• Former Adj. Professor, MIPT

• 150+ publications, 2 books

• B.S. from Queen’s University,

• M.S. from Johns Hopkins University, 

PhD from MSU
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* Modified from Paul et al, How to improve R&D productivity: the pharmaceutical industry's grand challenge. Nature Reviews Drug Discovery , 2010

** Based on interviews with the pharmaceutical industry executives

Development cost in 2010 
(after target discovery)

Target-to-hit Hit-to-lead Preclinical Phase I Phase II Phase III
Submission

to launch
Sales and

marketing

Real world

evidence

Lead

optimization
Usually takes from months 

to decades, performed 

in academic institutions

using government funds

Discovery Development Sales and marketing

Cycle time (years)

Cost per launch

(capitalized), $ Millions, 2010 data

80% 75%

1.0 1.5

$94 $166

85% 69%

2.0 1.0

$414 $150

54% 34%

1.5 2.5

$273 $319

70% 91%

2.5 1.5

$314 $48

ρ (TS)

Disease Hypothesis 

and Target 

Discovery**

Traditional drug R&D takes >10 years and >$2.0B 
for a novel drug from discovery to launch (in 2010 and constantly increasing)

$0-1000

$1.8B

1-10

1-5 %



Traditional Drug Discovery Process: Expanded

Preclinical candidate 

(PCC)

* PK: Pharmacokinetics

** PD: Pharmacodynamics

*** ADME: Absorption, Distribution, 

Metabolism, Excretion

**** SAR: Structure-Activity-Relationship

Preclinical Development Clinical Development

Pre-formulation

Human dose projection

Compound Synthesis

Met ID analysis

Disease association 

Key opinion 

leader ideas

Disease origin 

research

Disease causality 

research

Literature research

Drug effects 

research

Trial and error

Genetic data 

analysis

Phenotypic data 

analysis

Clinical data 

analysis

Competitive

landscape

Competitors safety

& toxicity analysis

Target structure

Target signaling

Target expression

and distribution

Target physiology 

function 

Target interaction

Preclinical assay 

and disease model

Transcriptomic

and Proteomics 

data analysis

In vivo PK* study (m, r, d, mk)

Solubility / Permeability evaluation

Assay development

Screening of compound / 

fragment libraries

Physicochemical property 

& ADME***
ADME

Cellular PD** study 

Cellular Functional Study

Cellular Toxicity

Structural Biology

Bioinformatics

analysis

Design from 

known compounds SAR**** study

Early Developability

Assessment
Non-GLP tox study 

Salt / Form screening

Process development

GLP tox batch 

synthesis

GMP batch 

manufacture (kg)

Formulation 

screening / selection

Pharmacology for IND

PK* / PD** for IND

GLP-Toxicology

DMPK for IND

Obtain crystal structure

In vitro pharmacology

In vivo PK* / PD** study

In vivo efficacy study

In vitro tox counter-screenings

In vitro enzymatic study

Disease 

hypothesis

Target ID /

Validation
Hit Identification Lead optimization

IND-Enabling 

Studies

Clinical Trial

Phase 1 

Safety 

& PK

Phase 2

Dose finding 

& efficacy

Phase 3

Efficacy

In vitro Knock-down /

Knock-out study



Desired 

Phenotypic 

Effect

Mechanism

of Action

Drug Discovery Process at glance

TARGET

IDENTIFICATION

MOLECULAR

STRUCTURE DESIGN

https://visualsonline.cancer.gov/details.cfm?imageid=11166

* Yan et al. Enhancing Molecular Shape Comparison by Weighted Gaussian Functions. J. Chem. Inf. Model. 2013, 53, 1967-1978

Receptor, Enzyme, Kinase,

Ion channel, etc. 
Inhibitor, Agonist, Antagonist,

Allosteric Modulator, Blocker, etc.

Heterogeneous 

Graph Walk 

(HeroWalk)

Matrix 

Factorization

Evolutionary algorithms, 

Adversarial Autoencoders, 

Variational Autoencoders, 

Language Models, etc.

https://visualsonline.cancer.gov/details.cfm?imageid=11166


Can AI come up with 

a Novel Target AND Novel Molecule 

for a broad disease with no cure? 

Can we link biology and chemistry

to improve patient outcomes? 



LAUNCHEDLAUNCHEDLAUNCHED

De novo

Small Molecule Generation 

and Virtual Screening

Clinical Trial

Outcomes Prediction

OMICs Research, 

Target Identification,

Biomarker Identification

PHARMA.AI – End-to-End AI-powered Drug Discovery



1st example: 

AI-Discovered Novel Target and AI-Designed Novel Anti-Fibrotic

Small Molecule with Multi-Purpose Target in Phase I in 30-months 

* The cost per launch was capitalized in 2010, and is increasing 

Candidate validation IND-enabling

Phase 0

Disease 

Hypothesis

and 

Target

Identification

Target-to-hit Phase I Phase II Phase III
Submission

to launch
Lead

optimization
Hit-to-lead

Cycle time1 year 1.5 years 2 years

$414M$94M $166M

Traditional

Approach
Cost per launch*

Usually performed 

in academia using public 

funds and may take 

decades

Insilico Medicine

Approach

< 30 months

from target discovery 

to initiating Phase 1ISM001
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https://pubs.rsc.org/en/content/articlelanding/2023/sc/d2sc05709c

✓ Potent hit molecule, ISM042-2-048, was 

discovered with an average Kd value of 

566.7 ± 256.2 nM (n = 3) and an average 

IC50 value of 33.4 ± 22.6 nM (n = 3).

✓ Good anti-proliferation activity 

in an HCC cell line Huh7

✓ Didn't induce indiscriminate cyto-toxicity

2nd example: 

Consortium of Researchers Used Different AI to Discover

a Potential New Cancer Drug in Less than a Month



Broaden data analysis and 

Visualization horizons

• Decipher published OMICs data

• Analyze OMICs data type

• Discover and evaluate novel drug targets

• Uncover novel strategies for drug repurposing

https://pubs.rsc.org/en/content/articlelanding/2023/sc/d2sc05709c

HCC

DARK TARGETS
With no experimental structure

First-in-class scenario

CDK20
Targets with 

experimental-determined

structures

Targets with 

AlphaFold-predicted

structures

Explore uncharted 

chemical space

• Experience the power of an automated 

end-to-end machine learning platform

• Discover novel and diverse molecules 

for target of interest

• Leverage structure- and ligand-based 

drug design strategies

Molecule

Synthesis

Bioassay

Testing



https://www.youtube.com/watch?v=seWXTOAbf10&list=WL&index=2

3rd example: 

Insilico Medicine launches a 6th generation Intelligent Robotics

Drug Discovery Laboratory 

Fully automated storage 
and management 
for multiple formats

Receive 
compound from 
ambient hotel

Decapping 
tube rack

Compound plate 
preparation

Highly customized maintenance 
and management of various 
types cellular samples

Media 

exchange

Cell 

seeding

High-content 

imaging by Cx7

Pre-scan 

or ‘hit-like’ well 

pick by Celigo

Full plate washing 

and dispensing 

by EL406

Rapid and high-content 

imaging assays 

to enrich data outputs

Cell seeding 

to assay plate

Assay plate 

preparation 

by Echo 650T

Large scale of 

genomics/chemistry 

perturbation

Cell lysis and 

cDNA synthesis

Receive 

reagent plate

Multiple NGS workflow 

to generate comparable and highly 

consistent OMICs readouts

Library 

preparation

Concertation 

detection

qPCR 

quantitation

Fragment 

analysis

Sequencing 

by NovaSeq 6000PHARMA.AI

https://www.youtube.com/watch?v=seWXTOAbf10&list=WL&index=2


Confidential

Closed Loop Biotech Innovation: Fully-Automated Pharma R&D

Design → Test → Patent → Develop Robotic Labs

InClinico

CTOP

PandaOmics

Target ID

Synthesis

Chemistry42

Molecule Generator

1

4

5

2

3

Academic Institutions,

Pharma, Biotech,

Startups

Database

● Validated targets

● Preclinical candidates

● Repurposing candidates

Cloud

HPC 



What does it all mean for the patient and the healthcare?

Better medicines

faster and cheaper

More therapeutic options, 

potential to combine different 

treatment for better outcomes

Easier repurposing of existing 

and approved drugs for new 

diseases

New treatments for diseases 

labelled as ‘Unmet Medical Needs’

Precision and eventually 

personalised medicine 

accessible to everyone

Targeted therapies through 

precise biomarker stratification 

of patient population



External Validation Through BioPharma Collaborations 

Globally

Note: Only represents selected clients and collaboration partners 17



A GLOBAL CLINICAL-STAGE BIOTECHNOLOGY COMPANY WITH THE END-TO-END NEXT-GENERATION AI AND ROBOTICS DISCOVERY PLATFORM

MISSION

OUR MISSION IS TO EXTEND HEALTHY 

PRODUCTIVE LONGEVITY FOR EVERYONE 

INSILICO.COM

VALUES

PLATFORM

PIPELINE

PATIENT FIRST

RELENTLESS INNOVATION

TRANSPARENCY & INTEGRITY

PandaOmics

Chemistry42

inClinico

Over 30 AI-derived preclinical 

and clinical programs 
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