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ABSTRACT

A non-invasive blood glucose monitoring system is a new technology for people with diabetes. These
devices do not require blood or other invasive methods to measure blood glucose. They are designed
to give patients a safe and accurate way to monitor their blood glucose. Non-invasive blood glucose
monitoring devices measure blood glucose using transdermal sensors placed on the skin. These
sensors transmit data to the monitor, allowing the patient to monitor their glucose levels in real time.
The accuracy of this method has been shown to be similar to that of analytical glucose testing
methods. Infrared sensor and Arduino UNO are the components used in this device that provides
natural solution for non-invasive glucose monitoring. An innovative way to accurately monitor blood
glucose levels without any intervention is to connect the sensor to an Arduino. To determine if there is
glucose in the blood, the system uses an infrared sensor. Then, this data is sent to the Arduino
microcontroller for real-time processing and display. The system is designed to be easy to use and
requires no user intervention. It also provides an affordable solution to the problem of blood glucose
monitoring, making it a desirable option for both patients and health professionals. The device
provides an effective and economical solution for monitoring blood glucose. In addition to storing and
receiving data from a secure database, Arduino is used to process sensor signals. The system is
designed to provide continuous monitoring of the user's blood glucose levels. This system can be used
to alert the operator of any changes in blood glucose levels and to provide the patient with the
information he or she needs to better manage his or her condition.
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INTRODUCTION

Diabetes is a poor disease that does not
occur when the pancreas is perfect or when
the body cannot use insulin it produces.
Insulin is the hormone that controls blood
sugar. Hyperglycemia, also called as high
blood sugar, is a common side effect of
uncontrolled diabetes that, over time, causes
serious damage to many of the body's
systems, especially nerves and blood
vessels. In 2014, 8.5% of adults aged 18 and
over had diabetes. In 2019, diabetes was the
cause of 1.5 million deaths and 48% of all
diabetes deaths occurred before the age of
70. More than 460,000 deaths from kidney

disease were caused by diabetes, with high
blood sugar responsible for approximately
20% of deaths. Between the years 2000 and
2019, the number of people dying from age-
related diabetes increased by 3%. In low-
income countries, the number of people
dying from diabetes has increased by 13%.
In contrast, the risk of dying from one of
four non-communicable diseases (heart
disease, cancer, chronic respiratory disease
or diabetes) between the ages of 30 and 70
decreased by 22% worldwide between 2000
and 2019.[11] The non-destructive glucose
testing system provides a substitute for
blood glucose monitoring.[4] Using sensors
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as a primary source this technology can
monitor the body's glucose level without the
need for invasive procedures methods such
as blood or fingerprints. This helps monitor
glucose levels simple and effective for
people with diabetes. Blood glucose
monitoring can be used to detect and warn
users of unsafe products. This technology is
popular and helpful improve the quality of
life of diabetics. A new way to find out
better checking blood glucose without
breaking the cycle is the solution. A non-
invasive glucose monitoring system using
an infrared sensor and Arduino.[5] The
system uses an infrared sensor to determine
the blood glucose level. Then this data is
sent to the Arduino microcontroller for

direct processing and display. The process
done is easy to use and does not require user
intervention. This method monitors the
body's glucose level without the need for a
blood sample using infrared sensors, OLED
displays and Arduino Uno. An infrared
sensor picks up changes in the patient's
glucose levels.[8] The Data is stored on the
Arduino Uno and displayed on the OLED
screen. For diabetics who need to check
their blood sugar regularly, this device is
very useful. It is reliable, cheap and easy to
use. This provides a non-invasive method of
blood glucose testing. The below table
displays the diagnostic criteria for diabetes
and prediabetes.

Parameter | Normoglycemia(mg/dl)

Prediabetes(mg/dl) | Diabetes(mg/dl)

FPG <110

110 - 125 (IFG) > 126

2-hPG <140

140 199 (IGT) >200

Table.01.WHO Diagnostic Criteria for Diabetes and prediabetes

MATERIALS & METHODS

The necessary components were Arduino
UNO, IR sensor and Display. Designing the
system was the initial stage in creating a
non-invasive glucose monitoring system.
Determining the overall system architecture,
hardware elements and data processing
algorithms were all included in this.
Considerations for reliability and safety
were also part of this design. The non-
invasive glucose monitoring system’s
sensors were chosen in the following stage.
For the system’s design, this entailed taking
into account elements such as accuracy,
precision, sensitivity, cost, and
compatibility. The signals from the chosen
sensors had to be processed and analyzed in
order to learn more about the glucose levels.
Algorithms for signal conditioning, filtering,
and feature extraction were used in this
process. The information being processed
was kept in a secure database and subjected
to appropriate algorithms, such as Beer
Lambert’s law and fizzy algorithms, etc.
Artificial neural networks or other machine
learning techniques were used in this
analysis to find patterns and correlations
between the data and glucose levels. The

creation of the user interface, which enabled
people to access and analyze the data, was
the last phase. This might have included
mobile applications, websites, or other user-
friendly user interfaces. The non-invasive
measurement of blood glucose levels was
done using an infrared (IR) sensor. The IR
sensor measured the amount of infrared
radiation that was absorbed by the blood’s
glucose molecules using a light source and
detector. When IR radiation interacted with
blood glucose molecules, some of the
radiation was absorbed and some of it was
reflected back. The amount of radiation that
was reflected was subsequently measured
by the detector, and this amount was
directly proportional to the blood glucose
level. By scanning the skin for infrared light
that was absorbed by the glucose molecules
in the blood, the IR Sensor was used to
assess the blood glucose level non-
invasively. Using their respective libraries
and the proper connections, the sensors
were interfaced to the Arduino. The device
generated the results using an algorithm
based on Beer Lambert’s law. The
embedded C program was subjected to the
difference operation. The value of the
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human blood glucose level was finally
produced by the differential between the
sensor data. For non-invasive blood glucose

=

detection, 100 samples from different
regions were counted with differences in
age, gender and location.

Figure. 02. Block Diagram of the Device

RESULT

Non-invasive blood glucose monitoring
using infrared light is regarded as a valuable
and dependable method for measuring blood
glucose levels during everyday tasks. The
infrared-based glucose monitoring principle
relies on the different absorption levels of
infrared light waves by blood, depending on
the concentration of glucose. The
recommended system using 940 nm infrared
(IR) light source appeared to be capable of

generating  detectable  signals.  These
findings align with the research conducted
by Dr. R. Kavitha et al., who advocated for
the utilization of the IR principle to enhance
the sensitivity of the measurement and
emphasized the precision of this approach in
distinguishing between various categories of
potential patients. The overall results
obtained is displayed below. Out of 100
samples, 30% of samples gave atypical
glucose results.

Diabetes

30%

rmal

55%

Hlow H

Figure 02. Data analysis of diabetes range

DISCUSSION

When light rays pass through living tissue,
they are absorbed and scattered by the
tissue. Heat diffusion occurs in living tissue

due to a mismatch between the flow rates of
extracellular fluid and cell membranes.
Changes in blood glucose levels affect the
intensity of light scattered throughout the

International Journal of Health Sciences and Research (www.ijhsr.org) 71
Volume 13; Issue: 10; October 2023



Dr. V. Dooslin Mercy Bai et.al. Non-Invasive glucose monitoring device

body. The Beer-Lambert law plays a major
role in measuring absorption, which states
that the density of light from any solution is
proportional to the concentration of the
solution and the length of the path that the
light ray travels [10]. The device will

provide glucose measurements painlessly,
without a blood sample or finger pricks,
within a few seconds.[5] Based on analysis
of 100 subjects, 55 subjects showed
satisfactory values according to the table
below.

Parameter | Ideal

Satisfactory

Unsatisfactory

FPG 80-110

111 -125 >125

2-hPG 120 - 140

141 -180

>180

Table 0.2. Target recommendation for control in diabetes

CONCLUSION

Because of its precision and convenience,
non-invasive glucose monitoring systems
hold great potential for individuals with
diabetes or those at risk of developing the
condition. Instead of extracting blood, these
devices utilize sensors or alternative
technology to identify glucose levels. Non-
invasive glucose monitoring systems have
the ability to enhance patient adherence and
streamline  diabetes management by
eliminating the necessity for finger pricking.
Ultimately, they can improve the quality of
life for individuals with diabetes by
simplifying the process of monitoring and
controlling blood sugar levels.
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