
NEW VOICES IN CHEMISTRY

A
tthe dawn of the 20th cen-

tury, it would have been im-
possible to imagine all of the
changes that would occur dur-
ing the following 100 years—

antibiotics, computers, the discovery of
DNA, genetic sequencing—the list is
immeasurable. But the quest for knowl-
edge comes with a heavy burden. As Pan-
dora found out, it is impossible to restrain
the beast once it has been let loose.

In the last half of the 20th century, peo-
ple began to realize that the fires of
progress were being fueled by the sacrifice
of our natural resources. Thankfully, this
destruction was noticed, and steps have
been taken to prevent additional damage.
Environmental regulations and policies
have been enacted in the U.S. and in other
countries to control what is released
in effluents and as emissions. But
these individual efforts have not
been enough to undo all of the dam-
age done.

In the past 15 years, countries
have begun to unite to address the
fact that environmental problems
do not follow political boundaries.
The Montreal Protocol of 1987 drew
the world’s collective consciousness
to the dangers of chlorofluorocar-
bons and began the challenge of
eliminating these compounds from
use. The Kyoto Protocol of 1997
addressed the sources of global
warming and sought to curtail the
emission of greenhouse gasses. Most
recently, in 2000 the United Nations
organized a treaty to eliminate the
use of 12 persistent organic pollu-
tants. These three measures demon-
strate that delegates from around
the world can work together to
develop solutions to alleviate the
environmental problems that face
us all. But waiting for the damage to
be done is not going to be an accept-
able alternative in the future.

So, what might the next hundred
years hold for us? The majority of
environmental problems addressed
thus far have been decades, if not

centuries, in the making. To maintain the
fragile balance of the ecosystem, we need
to circumvent environmental problems
before they begin.
However, to do this
we must tread a thin
line between imped-
ing progress and en-
suring the safety of
natural resources. As
time progresses, sci-
entists will have to be
concerned with not
only the physical and
chemical properties
of what they are work-
ing with but also the moral and ethical
issues: Can this research be modified to
create a bio-terrorism weapon? Is there an

acceptable use for cloned humans? Simi-
larly, regulators need to not only become
attuned to what has happened but also
anticipate what could happen if the tech-
nology were inadvertently or deliberately
misused. They must be concerned about
the implications of their actions locally (in
their own country) as well as globally.

One emerging field that is testing the
balance between progress and delibera-

tion and that demon-
strates the need for
global consensus is
genetically modified
(GM) foods. Propo-
nents argue that the
increased yields and
decreased amounts of
pesticides used will
make GM foods an
important instrument
for providing enough
food for the growing

world population. Opponents claim that
introducing the GM plants into the envi-
ronment will have detrimental effects on

the natural ecosystem. Compli-
cating the scientific issue is the
economic one. Not all nations per-
mit the use of GM ingredients in
processed food products, which
subsequently affects the mar-
ketability of these items on the
global market. 

Although further discussion of
the GM foods issue is beyond the
scope of this essay, the issue illus-
trates the fact that the ground-
work of science is changing every
day. What was science fiction yes-
terday is science fact today. To
avoid having a mismatch of con-
flicting regulations applied to the
advances of tomorrow—which
will only serve to confine progress
instead of directing it—a swift,
globally uniform regulatory
approach is not only desirable but
also imperative.
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BALANCING ACT
Maintaining the fragile balance of the ecosystem
provides a continued challenge for the future

TESTING THE WATER Glassmeyer examines an
ion trap mass spectrometer used to investigate the
effects of disinfection on pharmaceuticals in water
solutions.

The saddest aspect
of life right now is
that science gathers
knowledge faster
than society gathers
wisdom.

—Isaac Asimov
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