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Just a few years ago, a
metaphor for drug discovery
was an image of an individual
biologist pursuing a hypothesis
that might or might not lead to
success. Now, in the era of ‘big
biology’, drug discovery is more
collaborative and more multi-
disciplinary. But with the
number of major new drugs
reaching the market going
down and the development cost
going up, there is room for drug
discovery research to become
even more effective. 
When Thermo looks forward

to the next five years, we see
three trends that we believe will
decrease the cost of drug
discovery and increase its
speed. First, there will be even
heavier use of biomarkers to
predict and track the success of
drugs in preclinical and clinical
studies; second, we foresee
pharmaceutical companies
placing an increasing emphasis
on productivity; and third, we
expect to see dramatic strides
in information management.

Biomarkers
The drug discovery process
begins with an understanding of
disease at the molecular level.
One of the most promising

avenues to predictive medicine
involves biomarkers.
Determining the benefits (and
side-effects) of a drug for a
particular patient is the dream of
many in the pharmaceutical
industry. Already in wide use in
both preclinical and clinical
testing of drug candidates,
biomarkers are being integrated
into every stage of the drug
discovery process. 
The pharmaceutical industry

is under pressure to reduce cost
in development programmes.
One solution will be to use
biomarkers to allow compounds
to ‘fail faster and fail cheaper’. A
drug entering Phase I trials
(testing in humans) currently
has only an 8% chance of
reaching the market, according
to a study published in 2003.
Biomarkers will be widely used
to reduce attrition in the drug
discovery pipeline. 
While there are many ways to

detect and measure the presence
or absence of a biomarker in a
sample (including LC-MS,
diagnostic imaging and immuno-
assay), all such methods rely on
proteomic analysis to discover
and validate any new biomarker.
This is the type of analysis for
which mass spectrometers like
Thermo’s Finnigan LTQFT and
LTQ Orbitrap, with their faster,
more sensitive and more reliable
detection, are ideally suited. In
both preclinical and clinical
studies, the pharmaceutical
industry will constantly be
refining the biomarker profiles
used and the efficiency with
which it is using them. Why
screen 50 markers when five will
do? The primary analytical needs
of companies will only grow, and
we will provide specific solutions.

Productivity
The drop in pharmaceutical
R&D productivity has been well

documented. The Centre for
Medicines Research, for
example, reports a 25% decline
in the number of new molecular
entities (NME) approved
between 1994 and 2003. Over
the same period of time,
research and development
spending has nearly doubled
and continues to grow at a rate
of 6-8% per year, according to a
study published in January,
2005. Because
biopharmaceutical companies
are only as successful as the
health of their pipeline of new
drugs, it is therefore critical for
them to become more efficient
at R&D. 
Automation provides the key

to improving R&D productivity.
The next phase of the transition
from small-scale biology to ‘big
biology’ is automating more
routine laboratory practices like
sample prep and analysis. This
will leave more time for
scientists to think about their
experiments and evaluate the
results. 
The trend towards increasing

productivity and automation
extends beyond the individual
laboratory to the enterprise. Up-
time, reliability and asset
utilisation have become
paramount concerns. Thermo is
already delivering solutions with
the appropriate service support to
make the most out of automation
technologies. The result is
increased consistency, greater
reliability and higher throughput.
For example, one product we

introduced recently is the
LeadStream ADME/Tox
Solution™ for ADME
(absorption, distribution,
metabolism and excretion) and
toxicology. LeadStream is an
integrated system consisting of
sample preparation, analysis
and interpretation tools three
task-specific instrumentation

modules accompanied by
software that manages the flow
of samples through the
laboratory and delivers in vitro
ADME/Tox results in real time.
LeadStream will reduce the
input-to-result turnaround time
from more than a week to just
two or three days. 

Information management
Biology is not neat or simple.
But the mysteries of genetics
have been much better
understood with the
deciphering of the DNA code,
and the mysteries of disease
pathways are similarly being
unravelled using the power of
large amounts of data.
Collecting data was simpler – if
slower – in the days of ‘one
biologist, one problem’. It is
now much more complex in the
era of ultra-high-throughput
screening runs that generate
300,000 data points a day. But it
is precisely in collecting and
understanding large amounts of
biological data – regarding the
response of biomarkers to new
drugs, for example, that the
future success of drug
discovery research will lie. 
At Thermo, we are increasing

our focus on LIMS (laboratory
information management
systems). With our existing
platforms, we already track
data very well and we are
working on doing it even better.
There will be great progress in
this area in the next few years.
We anticipate an increasing
demand for automation of data
collection and data
management into a laboratory-
wide or enterprise-wide
knowledge management
environment. But the
knowledge generated will only
be as good as the data that
went in at the beginning. That is
where Thermo’s work begins. ■

Smoothing the path from 
data to drugs


