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ABSTRACT: Traditional finger-prick glucose monitoring is painful, invasive, and increases infection risk •Proposed 
system uses red laser light (650 nm) for non-invasive glucose detection •Red laser provides ~30× higher tissue 
transmittance than NIR methods •Achieves fast response time (7–10 seconds) with high accuracy and linearity •Glucose 
level estimated from laser light absorption and scattering in tissue •Integrated with IoT for real-time data transmission 

and cloud storage •Mobile app enables remote glucose monitoring and insulin dosage adjustment •Improves patient 
comfort, continuous monitoring, and personalized diabetes care. 
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I. INTRODUCTION 

 

Diabetes mellitus is one of the most prevalent chronic diseases worldwide, requiring continuous monitoring of blood 

glucose levels to prevent severe complications such as hypoglycemia, hyperglycemia, cardiovascular disorders, kidney 

failure, and neuropathy. Traditional glucose monitoring methods rely on invasive finger-prick testing or subcutaneous 

sensor implantation, which can cause pain, discomfort, skin irritation, and reduced patient compliance. Frequent blood 

sampling is inconvenient and often discourages patients from performing regular monitoring. 

 

OBJECTIVES 

The system aims to provide a painless, reliable, and user-friendly solution for long-term glucose monitoring and 

intelligent insulin therapy, contributing to the development of next-generation smart healthcare devices 

 

II. LITERATURE REVIEW 

 

To eliminate painful finger-prick testing by implementing a 650 nm red laser-based optical sensing method.To detect 

glucose concentration by analyzing light absorption and scattering variations through skin tissue.To design a signal 

conditioning and processing unit using a microcontroller for accurate glucose estimation.To convert raw optical sensor 

data into real-time glucose readings (mg/dL).To display glucose values continuously on an LCD or local display unit.To 

implement predefined threshold detection for identifying hypoglycemia and hyperglycemia conditions. To automatically 

control an insulin pump module for precise insulin delivery.To develop a closed-loop insulin management system that 

operates without manual intervention. To ensure the system is portable, user-friendly, and suitable for long-term 

monitoring. 

 

III. PROBLEM STATEMENT 

 

The authors proposed an automatic insulin injection system that operates using real-time Continuous Glucose Monitoring 

(CGM) signals. The system continuously measures glucose levels and automatically adjusts insulin dosage without 

requiring manual intervention. By eliminating frequent finger-stick testing and reducing human error in insulin 

administration, the proposed system improves patient comfort and enhances diabetes management efficiency through 

real-time glucose tracking and automated insulin control. 
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EXISTING SYSTEM 

The authors proposed an intelligent insulin pump system based on advanced control algorithms such as feedback 

linearization and flatness-based control techniques. Unlike conventional systems that require manual bolus insulin during 

meals, the proposed system aims to achieve fully automated insulin delivery without supplementary injections. 

 

PROPOSED SYSTEM 

The proposed system demonstrates the feasibility of combining non-invasive optical glucose sensing with automated 

insulin control to create a closed-loop diabetes management solution. By eliminating invasive testing methods, the system 

improves patient comfort and compliance while enabling continuous real-time monitoring. The automatic insulin delivery 

mechanism enhances safety and reduces the risk of delayed treatment. 

 

BLOCK DIAGRAM 

The overall working of the system can be represented using the following block diagram: 
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HARDWARE COMPONENTS 

Power Supply Unit 

฀  Laser  

฀  Photo detector 

฀  SCU  

฀  Arduino Uno 

฀  Esp8266  

฀  Relay  

฀  LCD 

฀  Insulin Infusion Mechanism 

 

SOFTWARE REQUIREMENTS 

Arduino IDE 

 

IV. CONCLUSION 

 

The proposed system demonstrates the feasibility of combining non-invasive optical glucose sensing with automated 

insulin control to create a closed-loop diabetes management solution. By eliminating invasive testing methods, the system 

improves patient comfort and compliance while enabling continuous real-time monitoring. The automatic insulin delivery 

mechanism enhances safety and reduces the risk of delayed treatment. 
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