






Accelerating Lead Generation

Emerging technologies and strategies

The need for innovation. In response to declining
R&D productivity, companies are aiming to address

the areas that are most likely to lead to the failure of a
new compound. The overall likelihood of a project
progressing from Phase 1 to approval is roughly 20%,
although in some therapeutic areas this may be as low as
8%. Failure in the late stages of drug development
remains a real problem for the industry. 

Emerging assay technologies. Novel assays are
required to improve the output of HTS (high

throughput screening). Key areas of innovation include
the development of label-free assay technologies and the
increasing use of cell-based assays/high content assays. 

The early identification of ADME and toxicology
issues. Primary HTS focuses on compound

potency rather than any of the other numerous attributes
required for a drug to succeed in the clinic. These include
cell permeability, solubility, plasma protein binding,
pharmacokinetics, bioavailability and predicted metabolism, as well as target specificity and toxicology.  

Explore issues including...

Discover...

Figure 3.9: Areas of innovation in high throughput
screening

“Improvements in dispensing, quality assessment of
compounds, monitoring aggregation and miniaturizing
assay formats have improved the quality/throughput of 
HTS in recent years. Quantitative methods that provide 
IC50 data in primary screening are now available and 
reduce the false positive and negative rates of HTS...”

•   What has driven interest in the improvement of
lead generation in recent years?

•   Which are the key technologies in the drive to
improve lead generation and identify the most
suitable lead series for further optimization? 

•   What are the most promising areas of
innovation in lead generation?

•   What strategies are the leading pharma
companies adopting in order to measure key
endpoints for lead generation in a high
throughput, parallel and cost effective fashion?

•   How can companies take a truly novel
approach to lead generation through the use
of innovative new technology?
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Chapter 5: Lead generation strategies in the pharma industry

Bayer 
Scientists at Bayer have developed a
cascade for characterizing HTS hits
consisting of three phases of testing.
The first phase (Phase 1) is an entirely
in silico exercise in which various
ADME-Tox characteristics are scored.
The resulting data are displayed
according to ‘Traffic Light’ criteria,
shown in Figure 5.23. The data is not
used to discard hits, but rather to alert
chemists to possible concerns. 

Phase 2 of the system is designed to
provide experimental in vitro data for
selected screening hits, that must be
determined to have a purity of >80%.
At this stage, singleton hits and
representative compounds from within
hit clusters (determined through
molecular similarity searches) will be
tested for CYP3A4 inhibition,
microsomal stability, hERG activity and to determine their physiochemical profile. The following
parameters are measured for each criterion:

•   CYP3A4 inhibition: single point (%inhibition at 10µM) using human microsomes and midazolam;
•   Physiochemical profile: solubility in buffer (pH = 6.5), membrane affinity, protein binding;
•   Microsomal stability: Stability after incubation in human liver microsomes; and
•   hERG activity: in vitro assay as a filter for functional assay.

The final phase of the process, Phase 3, tests the most promising compounds identified in Phase 2 in the
in vivo setting to determine an example pharmacokinetic profile (area-under-the curve, AUC, and
maximum plasma concentrations, Cmax). Cassette dosing could be applied and as many as 10
compounds may be tested. Hits successfully completing Phase 3 can then be assessed with regards to
the likelihood that future criteria will be able to be fulfilled during a lead optimization program. This
assessment would include known structure-activity relationships, reasonable biochemical and/or
functional activity (depending on target and indication), selectivity for the target, demonstrated in vivo
efficacy, preliminary intellectual property assessment. 
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Figure 5.23: ADME-Tox traffic light criteria in use at Bayer
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