MULTITOX ASSAY
REDUCTION OF DRUG ATTRITION AND
ZEBRAFISH

MULTI TOXICITY ASSAY

The pharmaceutical industry is under growing pressure to
improve R&D productivity to sustain sufficient innovation to
replace the loss of revenues due to patent expiration for
successful products. Combined with the low number of new
molecular entities (NMEs) entering into clinical phases, new
screening strategies are demanded. Compounds fail for many
reasons, but some are more avoidable such as poor oral
bioavailability, pharmacokinetic properties or toxicity, and low
margins of safety.
A new strategy to reduce attrition and maintain the number of
NMEs entering clinical phases requires improving toxicity
characterization at early stages of drug discovery combined
with more efficient and cost effective assays.
The zebrafish is emerging as a complement to existing in vitro

Based on the organ attrition related to specific toxicities
and its incidence in the Drug Development process, we
propose an innovative approach sequentially combining
different toxicity assays, to rapidly address the deselection
of compounds through toxicity assessment in zebrafish
embryos. This approach will also offer the reduction of
costs linked to a reduction of compounds tested at each
sequential assay.
Biobide has developed a multiassay that combines three
mayor toxicity assays responsible for attrition in the R&D
process: Cardiotoxicity, Neurotoxicity and Teratogenesis,
followed by a refinement step that is open to the specific
requirements of each screening program.

technologies and established preclinical in vivo models that
can be scaled for high-throughput. Technological innovation
has helped the zebrafish embryo gain ground as a disease
model and an assay system for drug screening. Moreover, the
zebrafish embryo offers a cost effective system that combines
many features that are desirable for the development of new
approaches to drug development.
By using Zebrafish toxicity assays not only for predicting
toxicities in later stages but applying them at the very early
stages of the Drug Discovery process, it would be feasible to
improve the selection of safe candidates or to understand
potential

toxicities

that

should

be

evaluated,

thereby

decreasing the attrition of drug candidates in more advanced
phases due to toxicity.
Scheme of the assays and conditions used for the MultiTox Assay
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Out of 56 tested reference compounds, 9 compounds did not show any toxicity at the end of the process. In figure 1 the
number of compounds selected in each step of the assay are shown. The assay has an overall sensitivity of 90% and
specificity of 100%.

Figure 1. List of reference
compounds used in the validation
process

Figure 2. Percentage
number

and the

of compounds selected

in the multiassay approach for a
better selection of candidates.

Better characterization and
selection of candidates
Specificity: 90%
Sensitivity: 100%

The MultiTox assay can help to decrease the attrition rate linked to toxicity using in vivo data at early stages of the Drug
Discovery Process by revealing which compounds do not induce any of the main toxicities.
The throughput of the assay is now set to a hundred compounds per week.
The use of this multiassay approach would result in a 50% reduction of the time and cost needed to perform each assay
individually.
The MultiTox assay is modular and can be customized to any requirement. It allows changing the type, the sequence and
even the conditions of each toxicity assay selected for the multiassay approach.
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