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Abstract 

This study introduces method to measure blood glucose of a 

diabetic person who does not monitor their blood glucose 

levels and runs the risk of falling into insulin shock and other 

very serious complications. A detailed design of how to 

measure blood glucose of a diabetic patient, insulin require- 

ment and blood group detection is also suggested. The most 

popular method for monitoring blood glucose levels is by the 

use of a portable glucose monitor. Following are the methods 

to measure blood glucose. This can be done using Invasive as 

well as Non-Invasive method. In Invasive method, we use 

blood for the detection of blood glucose. When blood is 

applied on glucose meter, an electro-chemical test strip which 

uses glucose oxidizing enzymes, the enzymes becomes active 

and it transfers electrons to electrode. The electrical signal is 

then processed and converted via INA 219 which is a current 

sensing module that converts electrical signals from glucose 

sensor to voltage and interfaces with Arduino. The hardware 

and software features of Arduino UNO are used to determine 

approximate concentration of glucose. LCD is used to display 

the value of blood glucose. This paper also introduces study 

on Non-Invasive method for Blood Glucose Detection. In 

Non-Invasive method, Here we use optical sensor. It uses 

absorption and scattering phenomenon of light when directed 

over sample tissue. The light and sample tissue interaction 

produces specific vibrational information by absorption and 

scattering phenomenon. This information is then converted 

into voltage and is used to calculate Glucose present in body. 

Additionally the results determine Insulin requirement and 

blood group of the patient. 
Keywords: Arduino uno , INA 219 , electrochemical strip 

,absorption and scattering phenomenon , Invasive And Non-

Invasive method. 

 

Introduction 
Diabetes mellitus is a common chronic disease that is an ever-

increasing public health issue. It is characterized by the 

inability of the body to control blood glucose concentration, 

resulting in plasma glucose concentration elevated beyond the 

normal glycemic range (depend as blood glucose 70100 mg/dl 

or 46 mmol/l). Diabetes is a disease where the body does not 

properly use or produce insulin. There are two major types of 

diabetes, Type I and Type II. Type I diabetes is where an 

individuals body does not produce insulin. Type II diabetes is 

where an individuals body does not properly use insulin hence  

relative insulin shortage within the body. Type II diabetes is 

by far the more common type with about 90 percent of people 

with diabetes having type II diabetes. Insulin is a hormone 

produced in the human body which is needed for the 

conversion of sugar, starches, and other food into energy. 

Without insulin the body would not be able to receive the 

amount of energy needed to function, which is why diabetes is 

such a serious disease. The majority of the meters currently in 

the market are designed for people who has no physical 

limitations. There are many disabilities commonly associated 

with it such as vision loss, hearing impairment, and motor 

control impairment which hinder the use of a standard meter 

Many methods have been used for the detection of glucose, 

such as amperometric, fluorometric etc methods. Compared to 

conventional methods, biosensors can provide improved 

specificity, detection limits and speed of response. The 

glucose sensor is an electrochemical diagnostic test strip 

which used glucose oxidizes enzymes. When blood drop is 

applied on it , the enzyme becomes catalytically active and 

mediator transfer electrons to the electrode. The electrical 

signal is then processed and converted via INA219 module to 

Arduino UNO and displayed by LCD module.’ 

 

Related Work 

In this paper we present an electronic module based on 

arduino UNO to per- form a measurement of the blood 

glucose. A glucose sensor is electrochemical strip which 

generates electrons when blood is placed on it. LCD is used to 

display measured values. [1]. Identification of blood group 

plays an important role. This paper provides fast and easy way 

to identify blood group. The light from the pulsating IR LED 

via optical cable is passed through blood sample. And then 

transmitted light is detected and is converted into voltage 

signal and accordingly blood group is detected.[2]. In this 

paper glucose meters are based on electrochemical 

technology. They use electrochemical strips to perform 

measurement. A drop of solution to be tested is placed on a 

disposable test strip that glucometer uses for glucose 

measurement. The two most common methods used are the 

Colorimetric method and the Amperometric method. [4]. 

 

Methods 

 

Problem definition 

Glucose meter is used in the calculation of glucose of diabetic 

patients as their sugar levels increase or decrease. Increase in 

sugar level causes hyperglycaemia and decrease in sugar 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 8 (2018) pp. 20-23 

© Research India Publications.  http://www.ripublication.com 

21 

cause hypoglycaemia which in turn leads to unconsciousness. 

Therefore with regular testing and accordingly treating it can 

help them to be healthy. As the number of diabetic patients is 

increasing day by day there is a tremendous need of such type 

of devices. These types of devices help patients to regularly 

monitor the glucose present in their body so that they can take 

proper precautions for it. The method involved to check 

glucose is very easy and can be carried out at home itself. This 

can save the energy, money as well as the time of the patients. 

 

Proposed System Overview 

We present a system to perform a measurement of the blood 

glucose based on Arduino . A glucose sensor is an 

electrochemical diagnostic test strip which uses glucose 

oxidize enzymes; INA219 current sensing module. LCD is 

used to display the measured value of the blood glucose. 

Software is developed in C language. Initially the hardware 

design is considered with the components. Each is described 

brief Each of those units is explained along with the design 

procedure and as follows. The Arduino UNO serves as the 

brain of the system to facilitate programming. It is a 

microcontroller board based on AT- Mega328 that comprises 

14 digital pin (input) 6 analog production (output), 16 MHz 

ceramic resonator, USB connection, power jack, ICSP header, 

and reset button. The board is equipped with the features 

needed to support the microcontroller by connecting it to a 

computer using a USB. The UNO can be powered via the 

USB connection or with external power supply. 

 

Bio Sensor unit 

According to the American diabetes Association (ADA), the 

term diabetes mellitus is described as a metabolic disorder for 

multiple aetiology characterized by chronic hyper glycaemia 

with disturbances of carbohydrate, fat, and protein metabolism 

resulting from defects in insulin secretion, insulin action or 

both. The effects of diabetes mellitus include long term 

damage, dis function and failure of various organs. Diabetes 

mellitus may present with characteristic symptoms such as 

thirst, polyuria, blurring of vision, and weight loss. A 

biosensor is a sensor that makes use of biological or living 

material for its sensing function.  

There are three main parts of a biosensor:  

1biological detection elements, which recognize the substance 

of interest.   

2 a transducer, which converts the bio recognition event into a 

measurable signal. 

3 a signal processing system, which converts the signal into a 

workable form 

  

 
Figure 1: Block Diagram for Glucometer 

The basic operation of glucose sensor is based on the enzyme 

glucose oxidize (GOD) catalyses the oxidation of glucose to 

gluconic acid. The enzymes of the strip are contained within a 

"reaction zone". When the enzyme becomes catalytically 

active, the enzyme and mediator transfer electrons to 

electrode. This then bridges the gap between electrodes and 

results in rapid voltage decrease. When this drop goes below a 

predetermined threshold, sample detection is initiated. These 

enzyme molecules are located on electrode surface, which acts 

as transducer. As soon as the enzyme recognizes glucose 

molecules, it acts as a catalyst to produce gluconic acid and 

hydrogen peroxide from glucose. The electrode recognizes the 

number of electron transfer due to hydrogen per- 

oxide/oxygen coupling. This electron is proportional to the 

number of glucose molecules present in blood. The glucose 

sensor is an electrochemical test strip which uses glucose 

oxidizes enzymes with three electrically conductive 

electrodes. Two of these electrodes are working electrodes 

meaning they are the measured electrodes, and the third is a 

reference electrode. The signals from glucose sensor are 

transmitted to next stage of signal condition unit. The output 

of the Biosensor is connected to INA219 Current Sensing. 

 
Figure 2: Chemical reactions on biosensor Strip 

 

 

System Flow 

The figure above shows the system flow for a glucometer. The 

system flow shows the working on glucometer. In this first all 

the peripherals are initialized the strip is inserted. If the 

glucometer is in active state then further process is carried out 

else the glucometer enters the sleep mode. If the glucometer is 

in active state then the current from amperometric sensor is 

converted into digital form with the help of ADC. This digital 

value calculates the voltage in the system. Now this voltage is 

used to calculate the glucose concentration. When we put this 

value of voltage in regression equation we get the value of 

glucose. Now specific range of glucose and voltages are given 

through which we can determine insulin and blood group and 

then display them. 
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Performance analysis and Results 

Regression Equation 

 
Y= m X+ C 

 

 
Figure 3: System Flow for Glucometer. 

 

Where , Y = Glucose concentration in mg/dl 

            m = Slope  

            X = Output voltage 

            C = Constant  

The glucose measurement is taken from a single acquisition 

from the analog-to-digital converter. When a sample is 

applied to the test strip the voltage jumps to a peak value and 

then begins to decay linearly between 1 and 5 seconds. The 

voltage reading is taken 2 seconds after the sample is applied. 

The voltage level is then converted to a glucose concentration 

with the help of regression equation. Each test strip has a code 

depending on which regression equation is selected to 

calculate glucose. 

 

Table 1: Test Strip Code and Equation 

 
 

Glucose Determination 

The glucose can be determined on the basis of Regression 

equation . Each test strip has different values of m and C. The 

values are shown in Table 1. on the basis of code for different 

test strips. X is the output voltage which we will get from 

current sensor. Putting the values together in the regression 

equation glucose is calculated. The value of output voltage 

can be calculated be calculated with the help of ADC 

readings. Here the output voltage is denoted as X. The output 

voltage is calculated as follows. For an Analog-to-digital 

converter. 

Resolution = 2bits 

Bits = 10 

Resolution = 2^10 

Resolution = 1024 

V ref = Vdd = 5V 

 

Voltage(X) = (Count/Resolution) * Vref 

 

Voltage(X) = (Count/1024)*5 

Therefore glucose can be calculated as, 

 

Glucose Concentration(Y) = (Slope (m)*Voltage(X)) + 

Constant(C) 

 

 
Figure 4: Glucose-Voltage Relationship 

 

Blood Group Determination 

The blood group of the patient can be determined based on the 

voltage generated from the sensor. Blood group can be 

determined based on different range of glucose .The range of 

voltage for various blood group is shown below. 

 

Table 2: Test Strip Code and Equation 

 
 
Conclusion 

The features of Arduino UNO based system used to calculate 

the concentration of blood glucose is described. We use bio-

chemical Sensor for monitoring blood glucose. When a blood 

drop is placed on the test strip it interacts with the elements on 

the strip that causes a reaction and an electric current is 

generated. The current is sent to INA219 current sensing 

module and then current is converted to voltage. This voltage 

is sent to Arduino UNO for further processing and LCD is 

used to display readings. Also with the help of voltage 

generated we can determine the blood group of the patient. 

Glucose measurements are affected by the external factors 

such as temperature, humidity and so on, because the rate of 

the enzyme reaction depends on these and other factors. The 

accuracy of the system can be improved with a large set of 

data. 
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