
(Left) A surgeon uses a new hyperspectral
imaging endoscope during a bronchoscopy
procedure. (Below) Imaging cart with spec-
tral selection device, custom electronics and
imaging computer.
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and Allegheny General Hospital in
Pennsylvania. Doctors used it to test
whether lung cancer had returned in
patients who had been treated for the
disease. Before performing traditional
biopsies, doctors used the endoscope.
The results were comparable, Farkas says.

“Physicians
can use their
own endoscope
of choice exactly
as they have
before,” he said.
“By using this
additional spec-
tral endoscope,
they’ll be able to
either have two
kinds of images
on separate
screens or over-
lay the spectrally
classified image
onto the regular
image to guide

biopsies and eventually treatment.”
The device takes one image at each of

32 wavelengths. If there is significant
motion during the overall acquisition
time, the spectral image cube is blurred,
Farkas said. “This can be fixed through

image processing, but it is much more
appealing to not have to do this. We
have found that there is relatively little
motion within 250 milliseconds, and
we plan to reduce acquisition times 
to about 100 milliseconds with the
acousto-optic tunable filters and bet-
ter light economy.”

The team believes it can improve
the 32-images-per-quarter-second
rate by substituting acousto-optic tun-
able filters for the monochromator
currently being used.

“If we can do something clever in
the lab that brings new technologies
into play and is clinically useful, that’s

great,” Farkas said. “Cancer is a complex
disease, and we need to really apply
ourselves to tackle it in more sophisti-
cated ways.”

A team at Cedars-Sinai Medical Center
in Los Angeles and Carnegie Mellon

University in Pittsburgh has developed a
hyperspectral imaging endoscope that
allows doctors to non-invasively study
and sample tissue. Scientists believe the
tool could one day contribute to the early
diagnosis of cancer.

The endoscope works with a camera, a
customized imaging fiber, a laptop com-
puter and a tunable light source covering
the visible and near-infrared range.

“When light impacts tissue, it gives
back a certain scattering pattern with
spectral oscillations depending on the
size of the scattering object,” says
Daniel Farkas, lead researcher and
director of the Minimally Invasive
Surgical Technologies Institute at
Cedars-Sinai. “The pattern gives us a
relatively quantitative idea of whether
or not a tissue area contains cancerous
cells, since the nuclei of cells in pre-
cancerous and cancerous tissues are
enlarged. The quantitative theory was
developed by Mie in 1908 and applied
by our distinguished colleagues in
Boston for a point-spectroscopic case. We
extended this into the imaging domain.”

Irving Bigio, a professor of biomedical
engineering at Boston University, says the

device holds great promise, particu-
larly if doctors are able to eliminate
the need for random biopsies by
surveying several square centimeters
of tissue at a time. “Will it work? It
definitely could be valuable clinically. It’s
still in the development phase, and engi-
neering improvements need to be made.
They’re working on it.”

The instrument was first tested at the
University of Pittsburgh Medical Center

Investigating the Body With Light

Scatterings  

A multispectral image analysis system pro-
vides display and processing tools for the
hyperspectral imaging endoscope, as well 
as a platform for the design and testing of
analysis algorithms.
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changes properties according to an exter-
nal stimulus is of great interest. It would
also ideally have a high passive heat solar
gain so as to use solar energy to heat the
building.”

A successful coating should be com-
patible with the properties of glass, be
capable of creating uniform thickness
films over large areas and be environmen-
tally friendly, Hurst says. “This restricts
the number of useful technologies.”

The University College London team’s
coating is yellow-green in color, which
makes it an unappealing option for cov-
ering windows, Parkin says. “We are look-
ing to add color-suppression layers to
improve the appearance. It may also be
possible to add dopant metal ions that
will modify the color.” Such issues,
including finding ways to weatherize the
material, must be resolved before the
product can be marketed, Parkin says.

Let the Sun 
Shine In

A “smart” window coating that blocks
heat and not light has been devel-

oped by a team at University College
London. It offers a promising new tool
for designers of buildings and cars.

The coating is made from a derivative
of vanadium dioxide. It allows visible
light through, but reflects infrared light
when the temperature reaches a certain
point, says Ivan Parkin, lead author of
a paper on the topic that was recently
published in the Journal of Materials
Chemistry. “The coating changes its
reflective properties with temperature,”
Parkin said.

The product, which switches between
absorbing and reflecting light, works as
the vanadium dioxide undergoes a phase
change: at low temperatures it has the
properties of a semiconductor; at higher
temperatures (over 29 degrees Celsius) it
takes on a metal-like state.

Such a product could significantly
reduce cooling costs in hot climates, and
thus could be commercially significant,

Articles in “Scatterings” are written
by Kim Douglass, assistant managing
editor of OPN. Do you have a story
idea? Write us at Scatts@osa.org.

says Simon Hurst, senior research scien-
tist at Pilkington, an international glass
manufacturer based in England. A num-
ber of related coating products are on the
market now. “However, these products
are passive and will not change with the
environmental conditions,” he says. “The
development of a ‘smart’ coating that

Canada’s National Research Council
(CNRC) has created an online program
for lighting and building design profes-
sionals aimed at helping them incorpo-
rate “daylighting” into commercial
construction projects and schools.
The tool helps designers calculate the
amount of daylight expected to enter
into a building based on various param-
eters. It also takes into account the per-
formance of artificial lighting systems
and blinds. A goal of  the project is to
reduce the demand for electric lighting
and cooling by helping design profes-
sionals exploit solar energy. According
to the council’s Web site, the develop-
ers of the program “aim to reduce
building energy consumption by as
much as 50 percent without compro-
mising the indoor air quality, durability
and comfort.” The tool, called
Lightswitch Wizard, is available
online at www.buildwiz.com.

DID YOU KNOW?

Ivan Parkin of the University College
London’s Department of Chemistry helped
develop a glass coating that blocks heat but
not light.
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