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Key components 

• Motive 
• Opportunity 
• Strategy 
• Partnership 
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There are 
good reasons 
for us to be 
interested in 
novel ways of 
working! 

Motive 
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Motive 



Lots of new opportunity! 



Leveraging the opportunity 

• Alignment on the gaps and the opportunities best 
suited to fill those gaps 

• Clearly defined context of use for alternative test 
systems 

• Sense of what it takes to build confidence in a 
different approach 
– biological relevance, data, experience 

• Willingness to accept managed risk 
• Freedom to operate 
• Collaboration with shared goals 



Target ID & 
validation 

Hit/lead 
discovery 

Lead 
optimisation 

Candidate 
selection 

Preclinical 
safety 

Clinical 
assessment 

Capabilities 

Bioinformatics 

Human tissue 

Phenotypic 
 assays 

Binding assays 

Activity assays 

-omics 

Animal studies 

Patient studies 

Liability characterization at 
molecular design- opportunity for 

non-animal platforms 

#compounds 1000’s 100’s 10’s 1-3 

Regulated 
expectations 

Freedom to 
operate 

Strategic Context of Use 
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Challenges of applying a novel modeling 
strategy early in discovery 

• Sufficient biological complexity with adequate throughput 
• Accounting for the biology not in the platform (novel 

platforms, though less reductionist, will be reductionist) 
• Defining what you’re measuring against 
• Accounting for dose/exposure extrapolation 
• Interpreting more mechanistic endpoints 
• Considering rapid changes in scope of drug modalities 

(small molecules, Ab therapies, oligonucleotides, cell/gene 
therapy) 

• Designing a different intellectual framework 
• Impacts on cost and time 
• Building a reason to believe! 



We know where to start 

• IQ Dru Safe Attrition of Pharmaceuticals during 
Preclinical Development  
– 282 compounds 
– 16 pharma contributors 
– contemporary data 
 

• Primary target organs 
– CV, liver, kidney, GI, CNS, testes 
– ~70% of preclinical safety attrition 
– We don’t have to replicate the 15K data points in a 

28d rat study 



Design-Test-Implement- IQ/NCATS/FDA 
partnership as a model 



Roadmap 
Define critical target 

organs of tox and 
AOPs 

Define critical DMPK 
organs, processes 

and endpoints 

Define biological and analytical 
standards for these target 

organs/processes 

Seek ready now solutions 

Co-develop and/or 
test those solutions 

Embed/industrialize 

Seek ready soon solutions 

Pre-animal Safety Screens 

Comparative application 
with in vivo safety studies 

Virtual second safety 
species 

Evolution of Application 

+ 

PPP Incubator 



The ultimate value proposition 
• Improved predictive validity of early preclinical models = 

lower attrition 
– DMPK + safety in the first instance 
– Parallel application of the principles of this approach to specific 

disease areas improves efficacy modeling in the second 

• Decreased cycle time by bringing the best lead forward the 
first time (avoids iterative assessment of multiple leads pre-
CS) 

•  Enables early risk:benefit integration 
• Decreases animal use 
• Lowers development costs 
• Efforts in innovation more efficient and impactful in the 

near term 
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Opportunistic Strategy (current) 

Rodents
Non-Rodents
Alternatives

Alternatives Development Strategy Impact 

Salient features 
•Representative of current 
‘crowd-sourced’ innovation 
•Adoption and confidence in 
alternative platforms will 
steadily increase with 
development out-pacing 
adoption 
•Animal use will be impacted 
as confidence grows 

Pros 
•Slow gradual change in 
behaviour 
•No change in investment 
•Animal use will decline as 
confidence increases 
•Clinical predictivity could 
increase 
•Unrestricted innovation 
•Regulatory acceptance not 
needed  

Cons 
•Investment not optimally 
leveraged; lots of wasted 
resource 
•Progress slow 
•Improvements in clinical 
predictivity and decreases in 
animal use minimal over the 
short term (5-10 yrs.) 
•Additive assessments  

Opportunity-driven 



Alternatives Development Strategy Impact 

Salient features 
•Defined by a bold 
aspirational goal- i.e. single 
species safety package 
•Alternatives development 
defined by the prioritized 
scope of in vivo assessments 
•Rate of animal use impact 
increases with time 

Pros 
•Deliberate innovation 
defined by current standards 
•Significant alignment and 
complementarity of 
investment 
•Signficant decrease in animal 
studies- particularly for non-
rodents 
•Clinical predictivity 
could/should increase 

Cons 
•Significant global 
coordination 
•Regulatory acceptance 
required for full impact 
•Structured development 
and qualification process 
•Innovation directed  

0
2
4
6
8

10

2 4 6 8 10

# 
an

im
al

s/
as

sa
ys

 

Time/years 

Holistic Strategy (Single species)  

Rodents
Non-Rodents
Alternatives

Incentive-driven 
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