
A supplement of Drug Discovery World Summer 2005

DDW insights

Dr John P. McAlister,
President and Chief
Executive Officer, Tripos

Pharmaceuticals’ academic-
like research climate, the
engine of healthcare innovation,
has served the industry well for
most of its history. During the
last 15 years, systemic
weaknesses in this model
became evident as the huge
investment in high-throughput
synthesis and screening did not
prevent the dismally high
compound attrition and a
precipitous drop in approved
New Chemical Entities, to just
over 20 per year. Adoption of
new technology in a piecemeal
fashion – simply grafted on to
an existing workflow without a
concerted effort to include it in
a strategically re-engineered
research process – does not
generate the results that are
potentially available from these
methods. Clearly, for
organisations to reap the
benefits of these investments, it
is necessary to rethink the
entire strategy of new drug
discovery.
The advent of industrial scale

techniques for high-throughput
examination of broad areas of

chemistry and biology require
different data analysis,
information capture and
decision processes. To reap the
potential benefits of these
investments, the research effort
must also be viewed as a
process that can be monitored
and improved using standard
metrics that have been
successful in other industrial
settings. Financial factors in the
decisions must be weighed
early and periodically in the
discovery process. This forces
decisions that include broad as
well as deep exploration of
biological responses to putative
lead molecules.
Thus, just as pharmaceutical

manufacturing is driven by
modern technologies like any
other engineering process, drug
discovery and development will
increasingly adopt industrial
R&D’s outcome-based, fiscally
sound metrics. That is not to
say that tomorrow’s scientific
decisions will be made by non-
scientists, but that both
scientific and business officers
develop a greater
understanding of each other’s
imperatives. Nor does this
mean that R&D projects will
automatically cease when
budgeted outlays are exceeded.
The goal here is not to lower
research outlays, but to achieve
maximum value per R&D dollar
by combining decision
processes that reflect the
probability of success and
return on investment at each
stage of a project.
Part of this transformation

will involve informatics – not
merely the exercise of
capturing, storing, and
retrieving information, but the

capability to execute business
strategies based on
experimental, acquired and
legacy knowledge, including
that from experiments and
strategies that have gone badly.
Increasingly, early-stage

pharmaceutical R&D including
target validation and initial lead
development will be
outsourced, acquired or
financed through partnerships
with emerging pharmaceutical
and biotechnology companies
that are themselves financed by
risk capital. Thus drug
discovery will in large part be
funded by stakeholders most
comfortable with that risk and
its potential reward, that is
entrepreneurs and venture
capitalists. This scenario is not
very different from what is
unfolding today, except that the
risk for failure – and the
rewards of success – will be
spread more evenly. With much
of the early characterisation of
novel biology and chemistry
focused externally,
pharmaceutical organisations
can focus more on core
competencies, including
thorough systematic scientific
exploration of the therapeutic
and chemistry space, process
and clinical development,
partnering and marketing. This
scenario is as close to a win-
win situation as one could
envision for such a difficult
enterprise as drug
development. 
At the heart of the early

discovery of novel disease
mechanisms will be wider
application of systems biology
as a means of selecting and
validating new drug targets and
diagnostics. Understanding

disease pathways, rather than
just a single protein or receptor
target, confers numerous
benefits to drug developers
including the ability to identify
multiple therapeutic targets to
serve as back-ups for the
original molecule,
dependencies for treating
specific patient sub-
populations, and alternative
diseases that are susceptible to
treatment by the same or
similar mechanisms. Systems
biology will also provide a
scientific basis for developing
diagnostics that accompany
targeted therapies. While truly
‘personalised’ medicine still
faces regulatory and
educational hurdles, drug
developers which appreciate
pharmacogenomics and apply
its lessons early will produce
medicines that are safer, more
effective, and have a greater
chance for success during
clinical trials and post-
approval.
The end result of these

changes will be an improved
bottom line for pharmaceutical
companies that adopt them,
greater productivity per
research dollar, fewer late-
stage product failures and
ultimately improved public
health. ■
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