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Imaging of Glucose Monitoring in the Retina The human body secretes a chemical that can tell us
when it’s hungry or if we’re about to have an early-morning sugar crash. It’s called glucose. The
cells in our body use glucose for energy, so measuring blood glucose levels helps us track the status
of our health and keep us well-fed. But measuring blood glucose requires invasive blood tests that
often require sedation or a trip to the doctor. We at Philadelphia chromosome—a biotechnology
company developing a new platform for molecular diagnostics—are working to develop a technique
for noninvasive measurement of blood glucose. The visualization of glucose in the bloodstream is
achieved by directly measuring the fluorescence spectrum emitted by glucose. We hypothesize that
when excited by an external energy source, glucose will emit fluorescence and that these emissions
will be detected by an imaging technique. We performed preliminary validation experiments on
blood samples collected from healthy volunteers, and observed emission of a glucose-specific
fluorescence signal in the near-infrared region. We also confirmed that the emission profile of this
glucose-specific fluorescence did not change over the period of several hours after blood collection.
When excited by an external energy source, glucose will emit fluorescence and these emissions will
be detected by a confocal microscope. We then tested the technique on animal samples. First, we
showed that various cell lines in culture—including the Hela, K562, Hela-S3, and HepG2 cell
lines—yielded bright emission when excited by a NIR laser. We then administered a bolus of glucose
intravenously into two healthy adult pigs. Within seconds of administering a bolus of glucose, a clear
and robust emission was observed from the blood, which is clearly distinct from that of the
surrounding blood cells. These observations show that glucose can be measured in live animals
using this technique. This work was supported by the Defense Advanced Research Projects Agency
(DARPA), the National Science Foundation, the U.S. National Institutes of Health, the S. Paul
Rodgers Foundation, and the Department of Energy.Shivaji Ganesan Shivaji Rao Ganesan is an
Indian film actor, politician, producer and entrepreneur from the state of Tamil Nadu. He is a
renowned Indian stage actor, film actor, producer, and
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