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Drug discovery to 2015

2005: Perception of poor R&D
productivity
Five years ago, the drug discovery industry
was lamenting poor R&D productivity as
evidenced by rising R&D costs and
diminishing new chemical entities reaching
the market. From then to now, we have seen
Pharma’s multi-tiered response to this
predicament.

2005-2010: Pharma consolidation
The past few years have seen an
unprecedented consolidation of drug
discovery companies to shore up limited
drug discovery pipelines. The world’s 10
largest pharmaceutical companies have
committed about $230 billion to mergers
and acquisitions (M&A) since the beginning
of 2007. An especial notable year was seen in
2009 with Pfizer acquiring Wyeth ($68
billion), Merck purchasing Schering-Plough
($41 billion) and Roche finally netting
ownership of the US biotech giant
Genentech ($47 billion). This latter M&A
reflects a trend over the past five years for
Pharma to diversify small molecule
portfolios and acquire pipelines that develop
biologicals, notably immunotherapeutics.
Five years ago, this was the purview of
biotech companies, but the high success rate
in clinical trials and revenue generation from
monoclonal antibodies has ensured that

most Pharma companies have included
biologics in their pipelines. As an example,
Roche revenues in FY2009 were CHF49.1
billion ($42 billion), driven mainly from
sales of the immunotherapeutics, Avastin
(12.7%), Rituxan/MabThera (12.4%) and
Herceptin (10.7%).

2005-2010: Pharma R&D lay-offs
On the heels of consolidation typically
comes the news of closing R&D centres.
Soon after closing the Wyeth deal, Pfizer
indicated that the consolidation would
shrink the drug maker’s research footprint
from 20 locations to five campuses, while in
April of this year, Merck indicated that it
would close three New Jersey facilities.
Reducing overhead and R&D personnel are
good short-term measures to improve
balance sheets and profitability, but will the
loss of talent preclude long-term product
development? 

2005-2010: Pharma outsourcing, 
Far East growth and academia
Pharma is addressing the product
development issue a number of ways, such
as outsourcing to contract research
organisations, particularly in India and
China, where costs are significantly lower.
Pharma themselves are taking advantage of
this geographical cost imbalance by

opening research centres in these areas,
particularly in Shanghai. Perhaps of more
significance, principally for early discovery
work, is the unprecedented rise in formal
collaborations between academia and drug
discovery companies over the past few
years. Notable collaboration examples
include Novartis and Massachusetts
Institute of Technology (MIT) ($65 million
over 10 years); GlaxoSmithKline (GSK)
and both the Immune Disease Institute
and Harvard Stem Cell Institute (both
collaborations are worth $25 million over
five years); Pfizer and both Washington
University ($22.5 million over five years)
and University of California, San Francisco
(UCSF) ($9.5 million over three years)
and Janssen and Vanderbilt University
Medical Center ($10 million up front
payment). AstraZeneca and Merck have
similar collaborations in place for
undisclosed amounts over multiple years
with Columbia University Medical Center
and Harvard Medical School, respectively.

2010-2015: Pharma continues to focus
on productivity
In the next five years, we will see a
continuation of the responses we saw in the
last five years. The hopeful element in this
progression is the strengthening of the
collaborative relationship with academia,
where it should become a front-end for
Pharma’s drug discovery process.
Appropriately validated drug targets and
disease models, notably with accompanying
biomarkers, will be fed into Pharma’s
industrialised process for the development
of drugs. Proper validation of drug targets
will reduce the drug candidate attrition
from lack of efficacy in clinical trials.
Rigorous target validation has never been
Pharma’s strength. Weak associations to
disease states were sufficient to progress
targets into the industrialised process of
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small molecule drug discovery. This is likely
the issue central to a 2006 McKinsey
Consulting report that found that 50% of
drugs over a 12-year period fail in Phase III
clinical trials due to lack of efficacy relative
to placebo. Academia and institutes on the
other hand, have the patience and vision
(and now some of the funding) to conduct
arduous evidence-based programmes to
understand disease biology and identify and
validate putative drug targets.

2010-2015: BioTek Instruments’
positioning
BioTek Instruments is well positioned to
take advantage of Pharma’s new relationship
with academia, from enabling academia in
their efforts to conduct evidence-based
target validation to supporting the
traditional industrialised processes still used
by Pharma. We recognise the growing trend
over the past five years to incorporate more
cellular assays across drug discovery
processes to improve the biological
relevance of results, from signal
transduction assays used in basic research to
metabolic enzyme (induction and activity
inhibition) and toxicology assays used in
latter stage pre-clinical research. Our
instruments are designed to enable cell-
based microplate assays across their
workflow from cell and reagent dispensing,
washing, media exchanging and measuring a
broad range of detection technologies.
Semi-automated to fully automated
operation can be provided for all sample
throughput levels. We also collaborate
extensively with leading edge reagent
vendors and academics to demonstrate these
applications, from quantifying cellular
protein kinase phosphorylation events to
monitoring multiplexed cytochrome P450
isozyme induction in hepatocytes to assess
drug-drug interactions.

Academia’s impact – to be
determined
It will not be possible to judge academia’s
impact on drug discovery by 2015 in terms
of FDA-accepted new drug and biologics
licence applications, as most of the described
collaborations were initiated less than three
years ago. The drug discovery process still
typically requires over a decade to bring a
prospective drug to market. Still, it is
gratifying to see the ivory tower meet
corporate industry and agree to produce
something of significance together. Stay
tuned. DDWi
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