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Evolution vs. Revolution



Understanding the problem

TESTING

(regulatory)

RESEARCH

(fundamental & biomedical)

Authorities in key countries

must all agree to a change 

→

Research funding body 

(government, charity, 

etc.) decides funding 

priorities & publishes 

funding call

e.g. $100M for lung 

cancer:

improved animal models 

– OR –
lung cancer-on-a-chip 

using human tissue 

COMPANIES

TEST 

ACCORDING 

TO THE

REGULATION

Scientists seeking 

funding prepare 

proposals 

according to 

funding body 

criteria

Human-based 

approach

Animal use

protocol

application

Animal 

care 

cmtee.

review

APPROVED

ANIMAL

RESEARCH

STUDY

Requirements may include:

❑ ACUTE TOXICITY - ORAL

❑ ACUTE TOXICITY - SKIN

❑ ACUTE TOXICITY - INHALATION

❑ EYE IRRITATION

❑ SKIN IRRITATION

❑ SKIN ALLERGY

❑ GENETIC TOXICITY

❑ REPEATED DOSE TOXICITY

❑ REPRODUCTIVE TOXICITY

❑ DEVELOPMENTAL TOXICITY

❑ CARCINOGENICITY

❑ …

Test data

required by

government

authorities

prior to 

marketing

IS IT SAFE? 

DOES IT WORK?



European Union

•

Brazil

•

United States

•

South Korea

•

Legislative reforms



3 Strategic  Pi l lars

Cosmetics
#BeCrueltyFree

To outlaw 

cosmetic animal 

testing & trade in 

50+ key global 

beauty markets 

by the end of 

2023

Toxicology
Tox21

To supplant 

animal testing 

with next-

generation risk 

assessment in 

toxicology

Research
BioMed21

Toward a 

human-based 

paradigm in 

health research

Education



Countr ies  with act ive RTD programs or  personnel



→ 39 national (+9 state) 

measures already in 

force, achieved 

despite industry 

opposition



High failure rates 

Up to 

$2.5 billion

13.5 years

Thousands of animals

limited 

predictive value



it hasn’t worked

adopt new methodologies 

to understand disease biology in humans

-Elias Zerhouni, MD



Funded reviews have identified 

poorly predictive models & 

suggested novel roadmaps

•
•
•
•
•
•
•
•
•
•
•

International workshop series

•
•

•
•

•
•

•
•

HSI’s BioMed21 Collaboration

critical reviews & consensus-building



Modern, human-relevant tools



Modern, human-relevant tools



Modern, human-relevant tools



Modern, human-relevant tools

Mining expertise from 

different disciplines

•
•
•
•
•
•



Modern, human-relevant tools



Combining human-relevant tools



Combining human-relevant tools



Bringing it all together 

REGULATORY

TESTING

FUNDAMENTAL

& BIOMEDICAL RESEARCH

❑ ACUTE TOXICITY - ORAL

❑ ACUTE TOXICITY - SKIN

❑ ACUTE TOXICITY - INHALATION

❑ EYE IRRITATION

❑ SKIN IRRITATION

❑ SKIN ALLERGY

❑ GENETIC TOXICITY

❑ REPEATED DOSE TOXICITY

❑ REPRODUCTIVE TOXICITY

❑ DEVELOPMENTAL TOXICITY

❑ CARCINOGENICITY

❑ …

Test data

required by

government

authorities

prior to 

marketing

IS IT SAFE? 

DOES IT WORK?

Authorities in key countries

must ALL agree to the change 

→

Research funding body 

(government, charity, 

etc.) decides funding 

priorities & publishes 

funding call

e.g. $50M for lung cancer:

improved animal models 

– OR –
lung cancer-on-a-chip 

using human tissue 

COMPANIES

TEST 

ACCORDING 

TO THE

REGULATION

Scientists seeking 

funding prepare 

proposals 

according to 

funding body 

criteria

Human-based 

approach

Animal use

protocol

application

Animal 

care 

cmtee.

review

APPROVED

ANIMAL

RESEARCH

STUDY
Redirect

research

funding

Mandatory

alternatives 

laws globally

& multilateral

harmonization

frameworks 



RTD INDIA
To enable RTD India to function within 

HSI India and for HSI India to remain 

functioning, more collaborations needed

80% 10% 10%
TOX21 VACCINES

FUTURE OF RTD INDIA

Breaking silos, building partnerships

BIOMED



PESTICIDES



DRUGS



VACCINES



India continues to be a country without chemical legislation

Nat iona l  Chemica l  Po l i cy  in  

the  p ipe l ine  for  10 years
CHEMICALS

No direct access to ministry or previous industry contacts

Regula tory  work  d i f f i cu l t  in  th i s  po l i t i ca l

scenar io

No update since 2014

2011-2012 recommendat ions  by  HSI  Ind ia  

were  inc luded  in  the  2 nd draf t





Human-relevant model systems

Organoids

Ad

Organ-on-chip
Organ-on-

chip

3D 
engineered 

tissues, 
such as skin

Ex vivo 

cultures

Advanced imaging 
and recording 
techniques in 

human volunteers

Can generate <human –
relevant= data

that can capture

subtleties of human 

biology



Our work

•
•

•



1 3 52 4

Roadmap to enable human-relevant research in India



•

•

•

•

•

•




