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With the increased importance of in vivo efficacy and toxicity 
evaluation during preclinical oncology studies, we have caught up 
with the industry pioneer Jean Viallet, Founder & CEO of Inovotion 
for his career and insights within the cancer research space, and 
how preclinical scientists can save time and costs during pre-
screening through in vivo model to increase success rates.

Jean founded Inovotion in 2015 and has been leading the invention 
of in vivo technique for anti-cancer drug’s efficacy and toxicity assessment. He has published over 30 
publications in international biotechnology and cancer reviews, and is an Associate Professor at University 
Grenoble Alpes.

Over the last few years, we have witnessed the surge 
of interest in immuno-oncology. We have seen major 
milestones achieved, but translatability remains an 
issue. What is your thought?

Clearly, immuno-oncology has become the main avenue 
for new anticancer therapies. This is now a key strategy 
for both biologics and small molecule drug development. 
There were more than 4,000 IO molecules in clinical trials 
in 2019, representing a 93% increase over the last two 
years. Translatability from preclinical to clinical stages 
remains a bottleneck. 

This is most probably due to limitations in the two major 
preclinical models used: with syngeneic mice there is a 
large gap between murine and human tumors, while with 
humanized mice the main challenge is to reconstitute a 
truly physiological immune system.

Fundamental differences in the immune composition 
and status, tumor microenvironments, and progression 
of disease between preclinical models and humans may 
contribute to a lack of clinical translation. A deeper 
exploration of the relevant mechanisms of actions (MoAs) 
and biomarker strategies can minimize such failures 
by facilitating patient selection as well as designing 
potential combination therapies.

We have seen Inovotion’s breakthroughs in in vivo 
models recently, with success in efficacy evaluation on 
acute myeloid leukemia, could you share more with us?

To date, although complementary to each other, none 
of the currently available strategies faithfully models 
the initiation and progression of human acute myeloid 
leukemia (AML). 

For this reason, we are working to develop new 
approaches and models for this disease. We have 
standardized an AML cell line, MV4-11, now included 
in our large portfolio of tumor models that have been 
calibrated and validated in Inovotion’s in ovo assays. 
For this AML cell line, we have validated the efficacy 
of several standard chemotherapy agents, such as 

Cytarabine, Paclitaxel, Doxorubicin, and these are 
already used as reference compounds for our client 
studies. 

In addition to efficacy on tumors, we can determine 
efficacy on metastasis invasion and immune cell 
infiltration for AML, as is the case for all other types of 
cancer. We are excited to be working to develop the 
model with other AML cell lines.

Most drug developers are leaning towards mouse 
models for efficacy and toxicity studies, especially 
within the IO space. What’s the benefit of using 
chicken embryo instead?

Besides the specific strengths and drawbacks for 
each mouse model, there are also common limitations 
amongst all of them, such as low screening throughput, 
time consuming and high cost, and the need for protocol 
approval by an ethics committee. 

The time and cost required are the main limitations for 
exploring the in vivo potential of new molecules, and this 
is true for both biotech companies and large pharma that 
need early evaluation to prioritize and choose between 
different research projects.

Our model is designed to easily overcome the common 
drawbacks of mouse models: it allows a high screening 
throughput while providing data very rapidly, therefore 
drastically reducing experimental time and cost. 

 Preclinical studies must provide a 
deeper exploration of the relevant 
immunological MoAs. Efficient 
biomarker strategies can minimize 
this gap by facilitating patient 
selection and designing new potential 
combination therapies. 

 AN EXCLUSIVE INTERVIEW WITH:

Speaker  
Interview

PREDiCT: Tumor Models Series 

Jean Viallet
Founder & CEO
Inovotion



www.tumor-models.com2

Furthermore, our model requires minimal amounts of 
compounds and provide data with much higher statistical 
accuracy.

Also, non-invasive manipulations reduce experimental 
issues and volatility, and allow for the grafting of human 
tumors in a physiological and immune-competent animal 
model.

In addition, Inovotion’s in ovo CAM model, which 
is a true in vivo model, is not considered as animal 
experimentation, leading to significantly lower time, cost, 
and effort to set up preclinical tests. 

The idea is not to replace mouse models, but to 
compliment by using them only on the most promising 
compounds, after pre-screening with Inovotion’s model.

How will you see immuno-oncology space evolve in 
the next 2 – 3 years? And how can we bridge the gap 
between preclinical and clinical?

The IO drug development pipeline has grown 
significantly in recent years, mostly in T-cell targeted 
immunomodulator agents, which have quadrupled in 
number, as well as in cell therapies, cancer vaccines, 
oncolytic viruses, and CD3-targeted bi-specific 
antibodies. In parallel, in the last two years alone, IO 
targets have nearly doubled. In the next 2-3 years, there 
is no doubt that further innovation, mainly with new 
targets and agents, will be coming to this IO drug class. 

However, not all patients will benefit from this novel 
class of drugs since a large proportion of patients do 
not respond to single immune-agent therapy. In this 
situation, IO combination therapy represents without 
doubt a promising avenue for new cancer treatments, 
because it efficiently improves response rates, increases 
anti-cancer effectiveness and brightens the long-term 
outlook for many patients with advanced and metastatic 
cancer.

To bridge the gap between preclinical and clinical, 
preclinical studies must provide a deeper exploration of 
the relevant immunological MoAs. Efficient biomarker 
strategies can minimize this gap by facilitating patient 
selection and designing new potential combination 
therapies. Another fundamental challenge is the ability 
to screen many more IO molecules and combinations, 
maximizing the chances of finding powerful new cures.  

This is a typical focus of investigation for Inovotion’s R&D.

We also see an increased uptake of 3D models by drug 
developers recently, what’s your view on this?

Organoids are promising tools to reduce animal 
experimentation. However, they cannot replace animal 
models as they do not yet recapitulate the complexity 
of a living micro-environment. Thus, they would be 
an interesting and useful tool for refining the in vitro 
selection of the best molecules before proceeding 
to in vivo assays. However, the predictivity of the 3D 
models for in vivo performance is limited. It does not 
benefit from a complete and functional physiological 
environment, including an immune system. A real tumor 
micro-environment and its effects on tumors is difficult to 
reconstitute in vitro in 3D contexts.

Having been with our PREDiCT: Tumor Models 
community partner for years, what would be your best 
tip to preclinical oncologist to avoid pitfalls?

One of the most challenging steps is choosing which 
molecule to push from the in vitro stage to the preclinical 
stage. This is a strong commitment of time, effort, and 
financing, which has significant consequences on overall 
project success and viability. Thus, investigators are 
forced to bet on too small a set of molecules, limiting 
their chances for success. 

To de-risk preclinical assays in mice, it would be necessary 
to test a wider set of potential candidates in vivo. Don’t 
limit your ambition to a few candidates!  

Using a fast, sensitive, reliable and affordable in 
vivo pre-screening approach such as Inovotion’s to 
eliminate low-value molecules decreases risk in lead 
validation. A physiological animal immune model for 
predicting the pathologic progression in human is very 
useful for preclinical oncology R&D to avoid pitfalls 
during preclinical phases and to secure future clinical 
development.

 Choosing which molecule to progress 
from the in vitro stage to preclinical 
requires strong commitment of time, 
effort and financing – don’t ever limit 
your ambition to only testing a few 
candidates. 
Using a fast, sensitive, reliable and 
affordable in vivo pre-screening 
approach can help eliminate low value 
molecules, decreasing your risk in lead 
validation and helping you to succeed 
in future clinical development! 

is our long-standing partner of the PREDiCT: Tumor 
Models Series, and will be sharing their latest model and 
preclinical support at:

Virtual 8th annual PREDiCT: Tumor Models Boston Summit
July 14 – 15

9th PREDiCT: Tumour Models London Summit
December 1 – 3, 2020

Inovotion is a leading contract research laboratory 
implementing a unique approach to in vivo evaluation for 
anticancer drug discovery. Our cutting-edge proprietary 
technology provides early analysis of your compounds 
before the classical preclinical stage. By eliminating 
low-value molecules early, Inovotion accelerates your 
drug discovery process and significantly reduces its costs. 
Inovotion has developed a unique technology dedicated 
to early in vivo EFFICACY and TOXICITY evaluation of 
anti-cancer drugs.

www.inovotion.com


