
Glucose
Monitoring
Made Painless?
O ptics technology may make it possi-

ble for diabetes patients to test 
their glucose levels without blood being
drawn. With funding from the U.S.
Army Medical Research and Material
Command, Spire Corporation (Bedford,
Mass.) is experimenting with use of tera-
hertz laser technology for blood-glucose
monitoring. If the application is success-
ful, diabetics may one day be able to use
it to check their glucose levels noninva-
sively and with a higher level of accuracy.

Kurt Linden, the senior scientist at
Spire Biomedical who heads the research,
says his team is “looking at the spectral

transmission of vari-
ous solutions con-
taining different
concentrations of
sucrose, fructose and
glucose.” The normal
glucose concentration
range in blood is
between 70 and 
110 mg/dL. Spire’s
blood-glucose moni-
tor will be able to

read the full spectrum of an individual’s
glucose levels.

Spire will use a synchrotron that emits
terahertz radiation to study the biological
attributes of various solvent solutions
which contain different concentrations
of the three sugars. If the initial testing is
successful, Spire will begin using quan-
tum cascade (QC) lasers as the terahertz
radiation source. According to Linden,
the simplicity and noninvasive nature of
the technology could encourage more
diabetics to test their glucose levels. The
laser will penetrate one millimeter below
the skin to obtain readings.

Roger Little, president of Spire, says,
“If we are successful in the research,
we will offer terahertz components to 
the manufacturers of glucose measuring
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R esearch in areas of optics such as
night-vision technology and adapt-

ive cruise control can help reduce the 
frequency of automobile collisions,
which according to the Department of
Transportation claim 43,000 lives each
year in the United States.

Both night-vision and adaptive cruise
control devices are already being installed
on some automobiles. In night-vision
applications, an image captured by an
infrared camera is projected on the wind-
shield, augmenting what the driver would
normally see. The technology is called
“heads up” because  the driver doesn’t
need to look down at the dashboard, an
advantage because his or her eyes never
leave the road.

Adaptive cruise control, another
application of optics geared toward mak-
ing driving safer, can be based on lidar—
for light detection and ranging—or on
conventional radar systems. If the driver
sets the cruise control to, for example,
65 miles per hour and approaches a car
traveling at 60 miles per hour, light emit-
ted by the driver’s lidar system reflects 
off the slower car and is detected. The

signal is
translated
into a
command
that makes the car slow down without
driver intervention. “The great advantage
of lidar systems is that they can be manu-
factured at a much lower cost than radar
systems,” says Richard Bishop, intelligent
vehicles industry consultant. “Lidar is
about half the cost of radar-based sys-
tems.” He notes, however, that lidar sys-
tems are less effective than radar systems
in heavy rain, sleet and fog.

“Optics technologies are useful for
gathering, disseminating and displaying
information,” says Brendan Plapp, project
director of the Joint Advocacy for Optics
and Photonics (JAOP), which is sup-
ported by OSA and SPIE. “When you
drive your car, you need information
about the road, other vehicles and the
surrounding environment. Having 
technology that augments the informa-
tion you currently receive—which is,
generally, just what you see out the win-
dows—enables you, the driver, to make
better decisions.”

Intelligent Vehicles
Increase Safety
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If you have a story idea, 
please send it to Scatts@osa.org.

Stephanie Dean

Normal night
driving visibility.
(Inset) The same
view with a night
vision system in
operation.



for many years. But prototype instru-
ments based on lasers or LEDs have
proven unreliable and unsuitable for
commercialization. The difficulties with
using this technology for blood-glucose
testing are related to the strong effects of
forward tissue scattering at short wave-
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instruments.” Unlike x-ray radiation,
terahertz radiation is nonionizing 
and is therefore considered safe for 
frequent use.

Noninvasive blood-glucose monitors
based on either visible and near-infrared
diode lasers or LEDs have been studied

Thanks to new optics-based applications, for diabetics the need to draw blood by means
of a pinprick could become a thing of the past.

lengths, as well as to the fact that com-
peting blood constituent species can be
picked up by the laser. It is expected that
terahertz radiation will not suffer from
these limitations. Linden and other
researchers believe that the introduction
of terahertz radiation to QC lasers holds
the key to better accuracy in glucose
monitoring and the elimination of the
discomfort associated with blood-glucose
testing.
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Wearable THz glucose monitor envisioned by
Spire. All components will be miniaturized
and battery-operated. [Reproduced with 
permission of Spire.]
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Tell us what you think: http://www.osa-opn.org/survey.cfm
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