
NEW VOICES IN CHEMISTRY

A
mong the few certainties

about the future of the chem-
ical enterprise is that tech-
nology, especially information
technology, will be intimately

entwined with its progress.
How? The description “chemical enter-

prise” is a starting point. It captures the
twin motors that drive the pharmaceuti-
cal and chemical companies with which I
work. They must practice great chemistry
while being among the most effective
modern enterprises. The right strategies,
efficient processes and systems, the abil-
ity to maximize the value of people and
intellectual capital, the appropriate scale
and focus of operations—these are among
the required ingredients. Technology
developers must provide the best scien-
tific solutions within a framework that
supports these goals.

To define that framework, consider the
enterprises it must support.
Today’s pharmaceutical and
chemical companies operate
globally, creating difficulties in
communication and workflow.
The problems are not only size
and distance but also constant
change. This feature is evident
in mergers, acquisitions, the
retirement of generations of
experienced staff, increased
labor mobility, and the dynamic
nature of demand and compe-
tition. Such factors place a pre-
mium on developing, sharing,
and retaining knowledge.

Here is the challenge for
today’s research and develop-
ment (R&D) organizations:
Identify the right data; turn the
data into information; exploit
that information in making
decisions; and store, share, and use the
knowledge that flows from those deci-
sions. This process must be at the heart of
our technology framework.

It sounds great in theory, yet even basic
management of the growing wealth of
genomic and chemical data is a challenge.

One need is good scientific information
management or informatics tools capable
of dealing with the peculiarities of this
data. Organizations are
realizing the benefits of
delivering such tools in
enterprise-wide systems
that can, for example,
connect R&D to cus-
tomer or supplier data.
Because today’s systems
are only a beginning,
they must allow for
growth by being open,
extensible, and inter-
operable with PC tools.
Finally, they must con-
nect to technologies that
add value to the data.
This point is critical. We cannot just move
data around the company. We also must
generate it, process it, and apply it to

improve our chances of suc-
cess. Improved perform-
ance depends on doing this
faster and better than ever
before. Here we turn to
technologies such as com-
putation and high-through-
put experimentation.

Take computational
chemistry–now entrenched
in drug discovery and be-
coming more widely used
throughout the chemical
process industries. There
are two ways to ensure
that its value grows. The
first is chemical: a con-
tinued focus on new and
improved algorithms that
offer faster problem solv-
ing. Quantum mechanics
calculations are one ex-

ample. The use of the latest methods to
predict the behavior of large complex
systems such as zeolites is now regularly
reported, whereas longer-standing tech-
niques have progressed to the point
where detailed studies of molecular re-
activity can be conducted on PCs.

Research continues to expand the range
of this technology and to widen access.

The second way to drive computation
is to integrate it fully with the enterprise.
“Hooking into” the informatics system
enables modeling to be easily applied to
the widest range of data. Results can be
accessed and assessed throughout the
organization, particularly as these tools
become available on PCs. Where vali-
dated, results can populate databases with
otherwise unavailable data. In the
formulation design systems that Phar-

macopeia is building
with several detergent
companies, modeling
tools optimize formula-
tion recipes based on
the latest available cus-
tomer, cost, and supplier
information.

This practical exam-
ple is telling. What I
have outlined is not new.
The concept of a busi-
ness-focused informa-
tion technology frame-
work that combines
computation and infor-

matics and is integrated with experiment
has been around for years. I saw compa-
nies try and fail to deliver it 10 years ago.
But advances in software, hardware,
business thinking, and systems mean this
ideal is beginning to become reality. I
now see projects that combine enter-
prise-wide informatics, computation,
and experiment in a way that really
works. I have met chemists who use their
PCs to access up-to-the-minute data
across their companies.

Such “integrated decision support” will
play a key role in the future of the chem-
ical enterprise. At Pharmacopeia, we have
tried to assemble the best of breed for
each of the key components—simulation,
informatics, and experiment—within a
single company that can partner with
pharmaceutical and chemical corpora-
tions. Ours is just one way to set about
building such systems. However you do
it, success will depend on marrying chem-
istry with the enterprise.
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INFORMATICS MEETS THE 
CHEMICAL ENTERPRISE
Coupled with computation and experiment,
information management is key to future success

TWIN MOTORS
Stapleton’s advice to
the chemical
enterprise is to
practice great
chemistry and to be
among the most
effective modern
enterprises.

Today’s
pharmaceutical
and chemical
companies
operate globally,
creating
difficulties in
communication
and workflow.


