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Imaging biomarkers in pre-clinical drug 
development
Y. Haemisch (BIOSCAN, Paris)

Today the process of drug development in pharmaceutical industry faces several challenges which are 
surfacing as a prolongation of the time from start of development to the approval of the drug (on ave-
rage now 14 years), a substantial increase in attrition rates (only 1 out of 10 compounds in clinical trials 
make it to market) and consequently in much higher costs for bringing a new drug to market (on average 
now > $ 1 billion). The lack of early proof of efficacy of compounds, unknown toxic or side effects, lack 
of bioavailability, issues in dosing and timing the application of drugs as well as inappropriate selection 
of clinical trial populations are only a few of the factors which lead to this development. 

One of the tools that have been identified by industry as well as legalising bodies (e.g. the FDA) in order 
to improve on the above scenario is the increased use of imaging biomarkers in the drug development 
process. The talk will focus on the use of those biomarkers in the early development phases such as 
target selection, proof-of-concept, lead optimization and clinical trial selection (phase 0). Examples for 
the use of imaging biomarkers for e.g. early toxicity identification, biodistribution, pharmacokinetics and 
pharmacodynamics will be shown. Special emphasis will be put on the use of isotope labelled biomar-
kers, the selection of the appropriate method (e.g. SPECT vs. PET) and the correlation of in-vivo imaging 
data with other pre-clinical (biomarker) data. One of the objectives is to demonstrate the importance of 
accurate quantification of imaging biomarkers for the drug development process. 

The technical, infrastructural and organisational pre-requisites for establishing a pre-clinical biomarker 
imaging facility usable to aid in the drug development process will be discussed. Special attention will 
be given to describing state-of-the-art technologies enabling small animal pre-clinical imaging of bio-
markers with the same visual acuity and quantitative accuracy as in humans and to new approaches of 
analyzing image data with higher consistency and accuracy as previously possible.

In conclusion, the attendee should get an overview of the critical phases of drug development at which 
the use of imaging biomarkers has been proven to be beneficial together with a description of the state-
of-the-art pre-clinical imaging technology in particular for isotope labelled biomarker imaging. 
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