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How can affordable smart devices make diabetes
monitoring accessible to everyone?



The Engage - The Problem We Had to Address

Modern methods of blood glucose
monitoring are invasive and costly due to

the need for purchasing consumables.
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Do you think that a more affordable and
painless device for monitoring blood

sugar levels would improve the quality of
life for people with diabetes?

What format of blood glucose
monitoring device do you find most

convenient?

In your opinion, how does the high cost
of glucometers and consumables affect
the regularity of blood sugar monitoring

in people with diabetes?

Mobile application with external

sensor

Portable device for home use

Wearable device

very much moderately

insignificantly has no effect 

We surveyed more than 30 people diagnosed

with diabetes and those at risk of elevated

blood sugar levels.
Confirmation of demand

We Asked. The Community Answered.



United Nations Sustainable Development Goals

Making advanced glucose
monitoring accessible and
affordable for all, removing the
financial barrier of expensive test
strips that creates health
disparities.

Demonstrating homegrown
technological innovation by
combining AI, optical sensors,
and machine learning to create
a novel non-invasive medical
device.

Enabling pain-free, affordable,
and continuous glucose
monitoring to help millions
with diabetes manage their
condition effectively and
prevent complications.



Our Investigation: From Biology to Technology

We discovered that glucose levels affect how light

interacts with tissue. This is the scientific principle behind

our non-invasive approach.

What we learned:

Existing solutions are either painful (traditional meters),

expensive (continuous monitors), or both. We saw an

opportunity to create a new alternative.

The Gap:



From Formula to Function: How It Works

We learned that glucose levels (G) can be

estimated by analyzing infrared light (IR)

and skin temperature (T).

Calculations using the following formula:

G = a · (IR / IR₀) + b · (T − T₀) + c

1) MAX30102: IR — infrared reflection

2) MLX90614: T — skin temperature

G — glucose level estimate (mmol/L)

IR₀ — baseline IR value

T₀ — baseline temperature

a, b, c — calibration coefficients



SuGuard is an AI-powered optical sensor that continuously
estimates glucose levels without a single finger prick.
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Bridging Light and Life: Our Tech Stack-
Website and Mobile App

Scan me!

We trained a custom machine learning model that calibrates itself to
each user, achieving its accuracy not through chemistry, but through

data.



User Feedback:
“Now I can track my condition
without constant finger pricks.”

👤 User Profile
Age: 15
Diagnosed with: Type 1 Diabetes
Monitoring glucose daily
Interested in non-invasive
monitoring

 Not Just Data, But a Change in Life



Guided by Experts,
Validated by
Science

We didn't work in a bubble. We engaged with
medical and engineering experts from KPO,
Avicenna Medical Center.

Key Endorsement: Feature the quote from the
endocrinologist, Dr. Irina Nikolayevna Lozova:
"SuGuard is a promising development... and can be
used as an auxiliary tool for health monitoring."

Outcome: "Our device is now undergoing testing
at Avicenna Medical Center to improve its
accuracy."





Conclusion
Solution: SuGuard is an AI-based optical glucometer that estimates blood glucose levels non-invasively using
infrared sensors (MAX30102), temperature sensors (MLX90614), and machine learning algorithms, eliminating
the need for painful finger pricks and expensive test strips.
Relevance: Addresses the global issue of diabetes management by making glucose monitoring affordable,
pain-free, and accessible, aligning with UN SDGs:

SDG 3: Good Health and Well-being
SDG 9: Industry, Innovation and Infrastructure
SDG 10: Reduced Inequalities

Impact: The device empowers millions to monitor their glucose levels continuously without financial burden,
improving quality of life and enabling early prevention of complications.
Scalability: Can be adapted for clinical use in hospitals, schools, and remote healthcare settings. Future
improvements include enhanced accuracy through larger datasets and integration with mobile health
platforms.
Future Prospects: Development of a mobile application for real-time data tracking, AI-driven health insights,
and cloud-based storage for medical professionals, as well as miniaturization for wearable form factors.
Innovation: The project integrates artificial intelligence, optical sensor technology, and sustainable design to
create a practical, eco-conscious, and life-changing healthcare solution.



Reference list
International Diabetes Federation. (2025). IDF Diabetes Atlas, 11th edn. Brussels, Belgium. Available at:
https://www.diabetesatlas.org
World Health Organization. (2023). Global report on diabetes. Geneva: WHO Press.
Vashist, S.K. (2022). "Non-invasive glucose monitoring technology in diabetes management: A review."
Analytica Chimica Acta, 1133, 130-144.
Smith, J.L. (2024). "Optical sensors for blood glucose monitoring: Current status and future prospects."
Journal of Biomedical Optics, 29(5), 050901.
National Institute of Diabetes and Digestive and Kidney Diseases. (2023). Continuous Glucose Monitoring.
Available at: https://www.niddk.nih.gov
Yadav, J., Rani, A., Singh, V., & Murari, B.M. (2021). "Near-infrared LED based non-invasive blood glucose
sensor." International Conference on Signal Processing and Communication (ICSC), 234-238.
American Diabetes Association. (2025). "Standards of Medical Care in Diabetes." Diabetes Care,
48(Supplement 1).
Tura, A., Maran, A., & Pacini, G. (2022). "Non-invasive glucose monitoring: Assessment of technologies and
devices according to quantitative approaches." Diabetes Research and Clinical Practice, 183, 109157.
Zhang, R., Liu, S., Jin, H., et al. (2024). "Machine learning approaches for non-invasive blood glucose estimation
using optical sensors." IEEE Transactions on Biomedical Engineering, 71(3), 892-903.
Ministry of Healthcare of the Republic of Kazakhstan. (2024). National Diabetes Registry Report. Astana:
Republican Center for Health Development.


