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To me, it’s axiomatic that effec-
tive analytical chemistry starts
with a good understanding

of the analyte in question. Whether
one is looking for an ionic trace metal
or a benzenoid plant constituent makes
a great deal of difference in the tools
used to make the determination. We
might choose an atomic absorption
spectrometer for one
analysis and a gas chro-
matograph for the other.
But what a chemist is able
to look for in a sample
depends on the method
of sample processing as
well. In other words, effec-
tive analytical chemistry
depends on good sample
preparation procedures as
much as on modern instrumentation.

At one time in my laboratory days,
our department was under contract to
the U.S. Environmental Protection
Agency to develop a method that
would identify and quantify poten-
tial pollutants in wastewater below
part-per-billion levels—that is, to be
able to “see” or determine nanogram
to picogram levels of analytes. Our
method was predicated on a classic
liquid-liquid extraction technology. We
poured water samples into separatory
funnels with small amounts of meth-
ylene chloride, and proceeded to shake
the funnel by hand for 15 minutes
before removing the organic solvent.
Unfortunately, the only way to achieve
the required detection limit was to
increase the sample size. At one time,
we were walking around with 6-liter
sep funnels probably weighing 20
pounds, shaking each funnel from side
to side like a medicine ball while hold-
ing onto the stoppered top to keep it
from falling out. It was then we figured
out that high grades in quantitative
analysis weren’t the only requirement
for laboratory work. Time on a foot-
ball field could be useful as well. 

Now we have both more sensitive
instruments and better extraction tech-
nologies, and of course, a lot more sample
preparation procedures. If you enter the
term “sample preparation” as a Google
search term, there are 3,480,000 results,
a daunting challenge to go through.
Perhaps this issue of TCAW can help,
for we have two great sample prepara-

tion stories. Our feature on
page 28 reviews the latest
developments in micro-
wave digestion sample
preparation. As a technol-
ogy, microwave digestion
has been around for a quar-
ter century. But improve-
ments in sample vessels and
automation allow trace
metal analyses to be both

routine and quantitatively reproducible
at extraordinarily low levels. 

Also in this issue, the feature on
page 34 discusses how proteins can be
prepared for mass spectrometric analy-
sis at levels in the atto- and zeptomole
range (10–18 and 10–21 mole). That’s a
phenomenal accomplishment consid-
ering that one molecule of protein
would be 10–23 mole. As the article
understatedly notes, “For these stud-
ies, careful sample preparation with
minimal loss of material is particular-
ly important.” The article goes on to
show how sample fractionation and
buffer exchange have been crucial in
recent proteomic analysis. 

We’ve come a long way from sepa-
ratory funnels, and though those
devices are no doubt a part of today’s
laboratory, we’ve made amazing strides
in the development of new sample
preparation technologies. We’re pleased
to bring two of the more notable
ones to your attention.
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