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Goals for Today

 Learn more about the “marketplace” for in vivo data

 Understand the perspective of investors

 Develop data that is aligned with the expectations of the market 

 Risk reduction

Pose questions – stimulate thought

No one solution



Goals for Today

Learn more about the “marketplace” for in 
vivo data

Are you selling a product or an idea

Who are the buyers

Who are you competing against



A marketplace of ideas and inventions

What are you selling?

- An idea – you’re probably further along than 
that

- A drug ready for IND or even the clinic – likely 
you aren’t that far along.

It’s time to ask yourself the question – what don’t 
you know about the marketplace you are 
planning to enter?



What are you Selling?
A drug – this is easy Rick

Was the hypothesis sound and does that experiment truly test it?

- The usual questions – right?

What do you “risk” when they engage with you? 

What does the buyer risk?

- Money

- Time

Are you selling a drug or are you selling risk?

- Either way - Do you understand the risk?



A marketplace of ideas and inventions

It’s time to ask yourself the question – what don’t you know about the 
marketplace you are planning to enter?

Who are  the buyers?

- Biotech companies? VC organizations? Internal Tech Transfer depts.

Do you know how they determine what gets purchased or funded?

- Do they all use the same criteria?

Who are your competitors

- Other Academic groups

- Small Biotech start-ups



Goals for Today

Understand the in-licensing risk perspective of 
investors

What are you selling?

What are they buying?



What are Investors buying ?

*FDAreview.org



Phase II 
Failures

Waring 2015 Nat Rev Drug Discov. PMID: 26091267

Nature Special, Challenges in Irreproducible Research



What do investors risk?

What percentage compounds that enter a P1 trial go onto 
approval? 8%

Do you understand the risk that investors have BEFORE things 
get to IND?

40% of IND applications are approved.  

How much would you bet on 30 to 1 odds? 



Pre-IND Landscape

~50% of all peer reviewed publish data in live 
animals is unrepeatable. 

What impact does this have on the mindset of 
the investor?

How much would you bet on a horse with 80 
to 1 odds?



Prinz, Schlange and Asadullah
Bayer HealthCare

Nature Reviews Drug Discovery 
2011; 10:712-713
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A marketplace of ideas and inventions

The buyer has to evaluate risk and reward.

Cost of the risk and the likelihood of failure. The Amount of the reward and the 
probability of success

What have you done to 

a) Reduce risk

b) Reduce the cost associated with risk analysis

c) Increase the probability of success

Most sellers focus on upside – they fail to acknowledge risk.

What if you acknowledged the risk and took direct action to impact it?



Goals for Today

How to develop data that is aligned with the 
expectations of the market 

Risk reduction

Selecting Translational models

What’s your biomarker and your readout

Statistical power – and quantitative vs qualitative assessments

Reproducibility and transportability of results



Risk Reduction – Translational Models & Data
A animal is not a human and a phenotype is not always relevant to the human 
condition

- Induction of disease 
- DSS and TNBS for colitis studies - does not have an immune component
- If you’re treating symptoms – it’s ok.
- If you’re trying to impact cause – it’s the wrong approach

- Genetic models
- DB/OB mice – leptin deficiency. These mice have aberrant cholesterol 

metabolism and are obese

- This is not how most patients get metabolic syndrome related symptoms

- Tumor Cell Lines
- Grow in mice and respond to a variety of treatments
- NCI is lowering it’s energy in cell lines and moving to PDX



From a Biotech - Combinatorial Chemistry group in June 2017

“We’ve clearly demonstrated that our compound kills cancer in vitro. Now we want to run an in vivo study – and 
use that data to secure funding for an IND enabling study but maybe we would use the data from this study in 
the IND application itself.”

Has the compound ever been dosed in a live animal ? “No”

How are you choosing the tumor type – what’s the biomarker? “We just used a tumor cell line he had in his lab”

How did you determine the dose you’ll use ? “Don’t know - We’ll just use the highest dose that doesn’t kill the 
mice”

What about PK and PD – how will you insure bioavailability ? “We didn’t think of that”

“Rick – Just make your best guess for those things and quote us the study. Our budget is tight though – so only 
use 4 per mice arm”

Ask yourself the question – Why do they think the bar is this low?

What don’t you know about the marketplace you are planning to enter? 

These folks are planning a validation experiment based on their willingness to risk someone else’s money. They 
haven’t factored risk into their calculations.
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Since the 1960s, more than 400 
widely used cell lines worldwide have 
been shown to have been 
misidentified

A 2011 study of 122 different head 
and neck cancer cell lines revealed 
that 37 (30%) were misidentified

Studies using just two misidentified 
cell lines were included in 3 grants 
funded by the NIH, two clinical trials, 
11 patents, and >100 papers



Risk Reduction – Biomarkers and Read-outs

What is your Biomarker? 
Do you have a good animal surrogate marker?

ALS research
- Are you looking to show an extension of lifespan or an 

improvement in the preservation of nerves?

- Which is relevant to drug MOA?

- Which is relevant to the patient population?
- Which is an appropriate read-out in your model?

- Isn’t the answer to all these questions the same?



Risk Reduction – Biomarkers and Read-outs
Are you measuring the right thing?

- Prp-TDP43A315T transgenic mice express a mutant human TAR DNA binding 
protein associated with familial ALS. Hemizygous mice develop a progressive 
and fatal neurodegenerative disease reminiscent of both ALS and 
frontotemporal lobar degeneration with ubiquitin aggregates. 

- Lifespan is the typical readout in ALS mouse models.

But for this model…
- Animals die of sepsis and bowel obstructions - due constipation in the bowel 

associated with abdominal muscle weakness
- Compounds that preserve nerves don’t show a concurrent improvement in 

muscle strength – and do not extend lifespan.

- It is a great system to look at neuronal and axon preservation – you’ll need 
another model to validate lifespan improvements





Risk Reduction – Statistics
“Rick – can you engraft tumors bilaterally?”

Sure – are you planning to look at tumor cross talk, cytokines 
or maybe do intra-tumoral injections?

“No – we figured we could double our statistical power 
without having to use more mice.”

What if you had a biostatistician help you plan you studies?

What if you had a biostatistician review and describe your 
data sets?



Factors that “Short Circuit” Self-
Correction

Poor training
Inadequate experimental design 

Inappropriate use of statistics (“p-hacking”)

Incomplete reporting of resources used and/or 
unexpected variability in resources
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Beyond P values – Effect Size

 How big is the difference between 2 groups? How well does 
the intervention work?

 “Acceptable” effect sizes vary by discipline

 If effect size is 0.8, then the mean of the experimental group is 0.8 SD 
above the mean of the control group. 

 When reported with a confidence interval, provides a 
probability that a finding can be reproduced 

Halsey 2015 Nat Meth PMID: 25719825

Coe 2002 Conference paper  It’s the Effect Size, Stupid

Effect 
size =

MeanExpt – MeanCtrl

St Dev



Risk Reduction – Reproducibility

“Rick – the dosing requires such precision that only my PD 
can do it. I know we are contracting the work out to prove 
it’s reproducible – but how do I set it up so that its my PD 
who does the injections ?”

What can you do to demonstrate Reproducibility ?

1) How many times was the study executed in your lab? 

2) Was the study blinded?

3) Can the work be independently verified through 
collaboration or 3rd party ?

4) Can you demonstrate efficacy in more than one model 
system?



Perrin, Nature 2014; 507: 423-42553
1



Bring it all together – Reduced Risk

Your derisking strategy

1) Select multiple translationally relevant model systems - Align 
MOA of the drug with the model system

2) Select biomarkers that directly demonstrate the MOA of the 
drug

3) Build your statistics into your design – involve experts

4) Reproduce the findings inside and outside the lab

When you understand how an investor makes decisions – you 
can anticipate their wants and their objections to make your 
discovery truly stand out.



Thank You!

Questions?
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