
NEW VOICES IN CHEMISTRY

A
dvances in our under-

standing of biological and
chemical function—coupled
with the emergence of smaller
computers, wireless technol-

ogy, and new interfaces—offer the poten-
tial to build innovative systems that
improve the productivity of scientific
research. These systems might simplify
redundant tasks, increase logistical accu-
racy and throughput, offer suggestions to
guide synthesis planning, and increase the
probability of a decision that leads to a true
research breakthrough. To succeed in pro-
ducing these systems, software practi-

tioners must plan for unpredictable ad-
vances; design usable and useful interfaces;
integrate systems into a scientist’s daily
routine; and, most importantly, integrate
the systems with new and old technolo-
gies, data, and algorithms.

The 1990s brought significant growth
in scientific understanding and prediction.
We know the structure of many more pro-

teins and better understand ligand/recep-
tor and protein/protein interactions. We
have mapped the human genome, made
significant inroads into genomic and pro-
teomic analysis, and begun attempts to pre-
dict bioavailability and toxicology. In the
early part of this century, we probably will
get better at predicting bioavailability and
toxicology, selecting compounds with a
high probability of activity and selectivity,
and choosing targets based on popula-
tion/disease profiles. New algorithms likely
will be developed to help us define a patent
space for lead compounds; propose alter-
native synthetic pathways; and recom-
mend pathways based on available
reagents, price, yield, and the number and
complexity of synthesis steps.

Along with these scientific achieve-
ments, the past decade ushered in unprece-
dented computational advances. The Web
and Web browsers were invented, and fast
personal computers reached the desktops
of most scientists in the chemical and phar-
maceutical industries. We can assume that
computers will only get smaller, faster, and
cheaper and that they will become embed-
ded in handheld devices, bar code readers,
and lab instrumentation. Wireless com-
munication will connect these devices, and
their interfaces will incorporate voice
recognition and generation, new visual
cues—possibly even tactile feedback.
Devices will have digital signatures and
authentication that likely will become
accepted in intellectual property claims.

What do these assumptions mean for
the evolution of scientific software? Pre-
dictive systems on par with those used by
experts today will become available to the
average scientist. Such systems might
inform a scientist about the status of a proj-
ect; propose the functional parameters that
drive an interaction; and use the proposal
to identify synthetically or commercially
available compounds that should be active,
selective, bioavailable, and patentable. 

In addition, the application of new com-
putational capabilities to existing data and
logistical issues will result in new ways to
conduct lab work. Imagine how the work-

flow would change if wafer-thin wireless
handheld devices equipped with voice
recognition and bar code readers could be
deployed as electronic lab notebooks?
Chemists would input compounds into a
device, and the device would then recom-
mend a synthesis plan and order com-
pounds or indicate location of samples.
The bar code reader could track the receipt
and use of the samples, update the inven-
tory, and register the sample in the note-
book. Wireless communication would
enable the automatic transfer of synthesis
steps to a synthesizer; after quality control
and screening, the results would be sent
directly back to the chemist. As discover-
ies were made, reports collating relevant
information would be generated automat-
ically and sent to the project team, which
could drill down into the details or make
notes that would be routed back to the
chemist who generated the leads.

How will we build these systems? One
barrier is understanding the science behind
the compounds and their interactions. We
are making headway there. But even as we
gain knowledge in this area, we still will be
challenged when it comes time to build
usable and understandable interfaces that
integrate the appropriate data and com-
pound sources and that interface with the
available synthesizers, screening, and ana-
lytical instruments. Parts of these systems
already exist in research labs and some
companies, and we can learn from these
early pioneers. However, delivering sys-
tems to the general market requires sig-
nificant software planning to ensure the
successful integration of legacy systems
and data and the smooth transition
between applications.

The future applications of information
technology to chemical and pharmaceu-
tical research are limitless. Yet in the end,
chemists must still concentrate on doing
chemistry, not becoming computer
experts. The challenge ahead is to build
systems that improve their productivity
and, ultimately, the success of their
research.
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Future applications of information technology
to chemical, drug research are limitless

PRODUCTIVE Surles has used his
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applications that improve the produc-
tivity of chemists and other scientists in
the pharmaceutical industry.


