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eDiamond: A life-changing glucose monitoring solution for diabetics
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Needle-free wearable apparels for continuous glucose monitoring are the “holy grail” solution for diabetic
patients. In our work, we leveraged wireless waves for continuous glucose monitoring. eDiamond allows
patients to monitor their blood glucose variations noninvasively and continuously at any time, by simply

wearing a glove or an arm band.

Noninvasive, multisensing continuous glucose monitoring
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Watch a YouTube video about eDiamond: https://www.youtube.com/watch?v=8mWNZjvUbAO&feature=emb logo

Image credits: American University of Beirut, Maroun Semaan Faculty of Engineering and Architecture (Antennas and
RF Systems Lab) And Faculty of Medicine (Eid's Lab)

Diabetes is a chronic disease that affects more than
8.5% of the worldwide population. People with
diabetes are at risk of serious health problems arising
from diabetes-related complications. Monitoring of
blood glucose levels as often as possible is crucial to
managing diabetes.

The standard technique to check blood glucose levels
uses a glucometer, which is considered the most
accurate device on the market today. However, a
glucometer requires patients to prick their fingers to
draw small drops of blood, which is both painful and
uncomfortable. Moreover, this technology is unable
to provide continuous glucose monitoring, which can
result in the patient missing incidents of
hyperglycemic and hypoglycemic between finger-

prick measurements. Therefore, the development of

an affordable, non-invasive, continuous glucose-
monitoring device will be life changing for millions of
diabetic patients worldwide.

Noninvasive solutions use various techniques.
Electromagnetic waves are one of the leading
technologies to achieve noninvasive and continuous
glucose monitoring. But how do they sense glucose
levels in the blood?

When electromagnetic waves are transmitted to the
body, they interact with the tissues and can provide
important information of their properties. Every
biological tissue has a unique electric signature,
which can be affected by the concentration of
medically relevant biomolecules such as glucose.

More precisely, the changes in the way
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electromagnetic waves are reflected and
transmitted are associated with the glucose
fluctuations. By monitoring and analyzing these
changes, we can reveal variations in blood glucose

levels.

In our recent study, we introduce a novel glucose

monitoring system, eDiamond, which uses
electromagnetic waves to directly monitor blood
glucose levels. Our system consists of a glove and an
arm band that can continuously monitor blood
glucose variations. The design of the sensors
integrated inside the glove and the arm band mimics
the arteries and veins network of the hand and arm
respectively. By directing the electromagnetic waves
from our system specifically toward the blood
network, we achieved a level of higher sensitivity.
Furthermore, the system can be personalized to fit

the needs and preferences of each patient.

We tested the system on serum, animal tissues,
animal models of diabetes, and in clinical trials.
Serum and tissue experiments demonstrated high
precision across the diabetic glucose range (10 - 600
milligrams/deciliter). Experiments on diabetic rats
detected the glucose levels with 97% diagnostic
accuracy over a wide range of glucose variations.
Human trials exhibited a clinical accuracy of 98% in
thirty-three subjects. Currently, the system is being

tested on a small group of diabetic patients, and
early results also show it reports glucose levels with
high accuracy. The system still needs to be tested
under different physiological conditions, for example
during or after exercise.

The glove and the armband are just two examples of
a series of accessories that the eDiamond team is
developing, including sensing socks for babies and
sensing necklaces for adults, as well as additional
models of the glove and armband tailored for
athletes.

This is a ground breaking study that assesses the
sensitivity of new-class sensors on serum, animal
tissues exposed to a wide range of glucose
concentrations, animals with diabetes and in a
clinical trial. A continuous non-invasive solution for
monitoring blood glucose levels enhances the quality
of life for millions of diabetic patients. Furthermore,
it opens the door for the development of an artificial
pancreas that will work - like a healthy biological one
- without the patient’s intervention. The future of
less restricting glucose monitoring has dawned with
the introduction of eDiamond.
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