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Regardless of the
application, these supplies
are moving to micro.

An often overlooked
but critical compo-
nent of many instru-

ments is the valve. Whether
used as an injection port,
sample holder, flow regulator,
or fluid dispenser, the valve
(and its respective fittings) is
found in a variety of shapes
and sizes and functions
through a spectrum of mech-
anisms. For example, the
Valco MW Type multiposi-
tion valve replaces the spring,
washers, and nuts of other
valves with a preload assem-
bly and features options for
flow configurations, port
sizes, fitting sizes, and actua-
tion. By comparison, a
spring-loaded valve seat exerts
constant pressure against the
ball of Swagelok 60 series ball
valves, providing a reliable
seal in low- and high-pressure
conditions. A two-piece
chevron, live-loaded packing
helps prevent leakage by acco-
modating changes in pressure
and temperature.

Similarly, designers are
engineering valves to maxi-
mize efficiency and reduce
wear and tear on pumps,
chromatographic columns,
and pipettors to which they
are attached. For example,
Rheodyne’s TeleFLO valve
was designed so that the
grooves in the rotor seal and
face assembly overlap, creat-
ing a “telescoping” effect that
minimizes the dead volume
and therefore sample disper-
sion. Likewise, the company’s
Make-Before-Break (MBB)

flow passage design provides
uninterrupted fluid move-
ment during position switch-
ing. By minimizing the pres-
sure shocks associated with
valve position changes, the
MBB design extends the life
of pressure-sensitive pumps,
columns, and detectors.

The spectrum of materials
from which valves are being
made is also widening as the
range of chemicals and appli-
cations continue to expand.
For example, the Swagelok
DRP series fluoropolymer
diaphragm valve is designed
to work with and maintain
the integrity of a variety of
fluids, including aggressive
acid and deionized water.
The web thickness of the
diaphragm has also been
maximized to reduce the
potential for acid perme-
ation. Other valves, such as
those from Bio-Chem Valve
or Hamilton Co., rely on
chemically inert Teflon or
Kel-F materials to prevent
fluid contamination.

And as is the case with
practically all other aspects 

of analytical technologies,
even valves and fittings are
moving into the micro- and
nanovolume arena, offering
researchers a way to scan ever
smaller volumes. With an eye
toward high-throughput
screening and drug discovery
applications, Valco intro-
duced the Cheminert Nano-
volume injectors, which are
capable of sample injections
of just 4 nL. Likewise, Up-
church Scientific introduced
its NanoPeak Valves with
port-to-port volumes as low
as 20 nL and biocompatible

and metal-free flow paths.
Designed for high-pressure
nanoscale analyses including
LC-MS and other hyphenat-
ed techniques, some units
offer electronic actuators that
allow valve positions to be
rapidly adjusted in as little as
100 ms.

Some applications, such
as low-volume dispensing,
require the use of a microso-
lenoid valve with a high-
precision syringe pump. For
example, the synQUAD
technology from Cartesian
Technologies was developed
for high-speed “on-the-fly”
dispensing of fluids ranging
from 20 nL to 20 µL onto
substrates such as multiwell
plates. Working in the bulk
dispense mode, the platform
is useful for the additions of
reagents into assay plates; in
the aspirate-dispense mode, it
can be used for transferring
small-volume samples such as
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Scivex valves and fittings. (Image courtesy of Upchurch Scientific.)

Rheodyne valves and fittings. (Image courtesy of Rheodyne.)
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live cells, enzymes, or resin
beads between plates.

Working from their
expertise in piezoelectric
technologies, designers at
Aurora Discovery have devel-
oped a microsolenoid valve
that provides 90% accuracy
and 95% precision for
volumes as low as 500 pL.
Similarly, ink-jet engineers at
Lee Co. are developing
microdispensing systems
capable of rapidly and accu-
rately distributing nanoliter
volumes and recently intro-
duced a series of valves
designed to withstand
“aggressive” solvents such as
dimethyl sulfoxide.

Of course, working at
such small volumes can also

present technical problems
for solenoid valves, including
fouling from proteins inter-
acting with the hydrophobic
surfaces of plastic parts and
small-scale evaporation that
can leave salt crystals that
impede valve movement. To
address this issue, engineers
at Innovadyne Technologies,
Inc. moved the solenoid
valve out of the fluid stream
altogether to an environment
of degassed pressurized
deionized water. With this
design, the valve is capable of
dispensing 5-nL samples
reproducibly, and the likeli-
hood of bubble formation—
which can wreak havoc with
volume control—is limited.
This dispensing solution has

become an integral compo-
nent of the company’s
Nanodrop and Nanofill
pipetting instruments.

Perhaps the ultimate valve
would be one that has no
actual parts aside from the
tubing itself. In the realm of
nanotechnology, where the
rules of fluid dynamics are
severely bent, this dream is
quickly becoming a reality.
For example, the Passive
Fluid Control system from
BioMicro Systems relies on
negative capillarity between
aqueous reagents and
hydrophobic tubing materials
such as Teflon. As the tubing
becomes narrower, greater
force is required to push the
reagents through it. Thus, by

pinching the tubing at specif-
ic junctions, the BioMicro
designers created a passive
valve through which liquids
will not pass without the
application of external forces.

Engineers at Gyros devel-
oped a similar system in a
CD format. But instead of
relying on hydrophobic
tubing and liquid pressures
to alter the flow of fluids, the
Gyros unit relies on small
segments of hydrophobic
material lining distinct
sections of the microfluidic
channels such that reagents
are retained behind the barri-
er. When the CD rotates,
however, the hydrophobic
repulsion is overcome and
the fluid moves quickly to
the next chamber.

For those who prefer a
little more substance with few
moving parts, Fluidigm engi-
neers designed the NanoFlex
valve made of two layers of
elastomeric rubber that form
grooved recesses when placed
across micromachined molds.
By applying pressurized gas
to the upper layer channels,
researchers can deflect the
rubber precisely at the junc-
tions of channels in the lower
layer, providing simple fluid
control with almost zero dead
volume.

Thus, whether designed
to handle liter volumes in a
preparative or process setting
or picoliter volumes in
microanalysis, today’s valves
are adapting to their environ-
ment as quickly as the tech-
nologies that use them.
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Company Website Product (line) 

Alltech Associates www.alltechweb.com Hoke plug and ball valves 
SofGrip HPLC fittings 
Zero-volume fittings

Asahi/America www.asahi-america.com Giant PDCPD butterfly valve

BioMicro Systems www.biomicro.com Passive fluid control

Cole Palmer www.cole-palmer.com Inert isolation solenoid valves
Three-way pneumatic solenoid valves
Two-way diaphragm valves

Fluidigm www.fluidigm.com NanoFlex valves 

Hamilton www.hamiltoncomp.com HV fittings
HV plug valves
Modular valve positioners

The Lee Co. www.theleeco.com Chemically resistant dispensing valves

Rheodyne LLC www.rheodyne.com Nanoscale MV 
Nanoscale MX 
RheFlex M4 nano fittings 

Swagelok www.swagelok.com DRP series diaphragm valves 
Modular platform
60 series ball valves
Two-ferrule tube fittings

Upchurch www.upchurch.com Low-pressure valves
Scientific Medium-pressure valves

NanoPeak valves
NanoTight fittings

Valco Instruments  www.vici.com Diaphragm valves
Co., Inc. Model C5 valves

SD series multiposition valves
Two-position GC valves

(For more listings of valves and fittings, visit www.labguideonline.com.)
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