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INDUSTRY FACTS 
& FIGURES

Life science R&D has grown dramat-
ically over the past several years as
scientists strive to use new techniques

to analyze the complex mixtures that are
involved in biological mechanisms. And
often, the substances of interest contained
in these extremely intricate mixtures are
difficult to separate. 

The life sciences industry is
led by biotechnology laborato-
ries involved in genomic and
proteomic research activities that
use multiple bioinstrumenta-
tion platforms to create, analyze,
and screen thousands of biolog-
ical compounds every day,
according to Life Science Instru-
mentation II, a publication of
Strategic Directions Interna-
tional (www.strategic-directions.
com). These laboratories have
a great need for high-efficien-
cy separation techniques. 

The billion-dollar R&D
expenditures are fueled in part
by the industry’s need for high-
throughput separation tech-
nologies capable of processing
miniaturized sample sizes in the
nano range and quantities as low
as one femtomole. 

According to a recent report from Busi-
ness Communications Co., Inc. (BCC,
www.bccresearch.com), the current U.S.
market for separation systems is estimated
at $2.1 billion and is projected to increase
annually by 11% to $3.6 billion by 2008
(1). This increase includes a rise in niche
applications, which include technologies
such as chip-based microarrays within the
separations market. Currently valued at
$172 million in the United States, niche
applications technology is expected to grow
by 15.2% over the next five years to $349
million in 2008.

The progress of the technology over

recent years has been possible in part
because of high-efficiency chromatographic
systems that are capable of handling diffi-
cult separations. And LC has had the widest
field of application. Accounting for near-
ly 47% of the total biotechnology market
in 2003, liquid chromatography, which

is forecast to exceed $1.5 billion in the next
5 years, continues to play a dominant
role in the biotech field.

Although LC has held much of the
biotech market, GC has the advantage of
much higher sensitivity and resolving
power. For example, some bacteria can be
identified by their volatile fatty acid profiles
with GC (2). Furthermore, amino acid
determination is vital in the analysis of
protein metabolism, where GC-MS is play-
ing an important role. Although compa-
nies are not really increasing their expen-
ditures on GC equipment, the importance
of the technique as a precise, low-cost sepa-
ration method has pushed a continuing

and growing reliance on the instrumenta-
tion that is already in use (3).

One of the fastest growth areas in
biotechnology separations sciences is
membrane filtration. Because of the “gentle”
separation process, membranes (ultrafil-
tration and microfiltration) are ideal for

thermally unstable compounds
or proteins that would be
destroyed in a distillation
column. And with the advent
of disposable technology, its
ease-of-use is ideal for the labo-
ratory and manufacturing.
Thus, it contributes 14.1% to
the expected average annual
growth rate through 2008,
according to the BCC report.

Capillary electrophoresis,
microfluidic (lab-on-a-chip)
devices, and gel electrophore-
sis technologies are also still crit-
ical tools in the laboratory.
Continued advancement in
these areas is estimated to eclipse
$300 million by 2008. To a
large extent, this increase is in
gel electrophoresis, fueled in part
by the increased use of 2-D gel
technology in proteomics. 

Although biotechnology companies are
increasing their R&D spending in support
of emerging discoveries, the challenge ahead
for manufacturers is to develop separa-
tion instruments that can continue to
support those life sciences discoveries and
can parallel or exceed today’s instrumen-
tation. 
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Biotechnology Separations
Separation technology is engineering 
for the life sciences.
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U.S. market projections for biotechnology separation systems, by
application. (Source: Ref. 1)
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