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ABSTRACT 

In today’s rapidly advancing technological landscape, the integration 
of biometrics and biomedical diagnostics has opened new avenues for 
efficient and accessible healthcare. One such innovation is 
fingerprint-based blood group detection novel approach aimed at 
identifying a person’s blood type quickly and non-invasively using 
fingerprint biometric data and biochemical sensing. 

This project aligns with the United Nations Sustainable Development 
Goal 3: Good Health and Well-being, which emphasizes the 
importance of universal health coverage, emergency medical 
response, and the development of innovative health technologies. By 
enabling swift identification of blood groups through a simple 
fingerprint scan, this project can significantly enhance emergency 
care, blood donation processes, and medical record accessibility 
especially in underserved or rural areas where traditional blood 
testing may not be readily available. 

Furthermore, the project also supports SDG 9: Industry, Innovation 
and Infrastructure, as it promotes scientific research and the 
development of affordable and scalable diagnostic tools. Combining 
biometric systems with biochemical analysis creates a smart health-
tech solution that has the potential to transform medical diagnostics 
in both clinical and field settings. Through this project, we aim to 
create a low-cost, user-friendly prototype that bridges the gap 
between biotechnology and digital innovation contributing to safer, 
faster, and more inclusive healthcare systems worldwide. 
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I. INTRODUCTION 

Blood groups are vital in healthcare due to their 
fundamental role in transfusions, organ transplants, 
and overall compatibility assessments in medical 
treatments. Blood groups are determined by the 
presence or absence of specific antigens on the 
surface of red blood cells, which interact with 
antibodies in the plasma. The primary blood group 
systems, ABO and Rh, classify blood types into 
categories such as A, B, AB, and O, each with 
positive or negative Rh factors. Understanding these 
groupings is essential because blood type 
compatibility directly impacts the success of 
procedures like blood transfusions, organ transplants, 
and pregnancy management. For instance, an 
incorrect blood type transfusion can lead to severe  

 
immune reactions, risking the patient’s health and 
even causing fatal outcomes. 

Blood group identification is indispensable for 
emergency care, where rapid transfusions are often 
required to save lives. In emergency settings, 
healthcare providers rely on immediate and accurate 
blood typing to ensure that transfused blood will not 
be rejected by the recipient's immune system. 
Mismatched blood transfusions can trigger acute 
hemolytic reactions, where the recipient's body 
attacks the transfused blood cells, leading to 
complications such as kidney failure, shock, and 
death. Quick and reliable blood group detection 
systems are therefore critical to avoid delays, 
especially in high-risk situations where a patient’s life 

 
 

IJTSRD97518 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD   |   Unique Paper ID – IJTSRD97518   |   Volume – 9   |   Issue – 5   |   Sep-Oct 2025 Page 363 

is at stake. Hospitals and emergency response teams 
maintain a constant need for efficient blood typing to 
prevent transfusion-related complications and 
improve patient outcomes. 

II. LITERATURE REVIEW 

1. A Novel Approach to Predict Blood Group 

Using Fingerprint Map Reading 

Authors: Vijaykumar Patil N, D. R. Ingle 

The intersection of fingerprint analysis and blood 
group prediction represents a novel approach in 
biometrics and medical diagnostics. Historical 
studies, notably by Dr. Harold Cummins and Sir 
Francis Galton, established the uniqueness and 
stability of fingerprints, laying the groundwork for 
their use in identification. Recent research, such as 
that by Patil and Ingle (2020), suggests a correlation 
between specific fingerprint patterns like loops and 
arches and blood groups, indicating that fingerprint 
analysis could serve as a non-invasive method for 
blood group prediction. Traditional blood typing 
methods, including agglutination tests, are often time-
consuming and prone to error. In contrast, 
advancements in image processing and machine 
learning have led to automated systems for blood 
group identification. Despite these advancements, 
challenges remain, including variability in fingerprint 
quality and the complexity of genetic factors. Future 
research should focus on expanding sample sizes and 
employing advanced machine learning techniques to 
enhance predictive accuracy. 

2. The Association Between Fingerprint Patterns 

and Blood Groups in the Omani Population 

Authors: Tariq Al Habsi, Hussein Al Khabori, Sara 
Al Qasmi, and Tasnim Al Habsi, Sultan Qaboos 
University, Muscat, Oman 

Recent studies, such as those by Patil and Ingle 
(2020), have identified correlations between specific 
fingerprint patterns particularly loops and arches and 
blood groups, suggesting that fingerprints could serve 
as a non-invasive method for predicting blood types. 
Despite advancements in image processing and 
machine learning, challenges such as variability in 
fingerprint quality and genetic complexity persist. 

3. Types of Fingerprints Characteristics and 

Their Association with Gender and Blood 

Groups in Sudan 

Authors: Sabah Elshafie Mohammed Elshafie, 
Qurashi Mohammed Ali, and Khlood Mohammed 
Mehdar 

This study explores blood group prediction through 
fingerprint analysis, combining biometrics and 
medical diagnostics. It supports the idea that 
fingerprint patterns could correlate with blood groups 

and contribute to more efficient and non-invasive 
blood typing methods. 

4. Relation of Primary Fingerprint Patterns with 

Gender and Blood Group: A Dermatoglyphic 

Study from a Tertiary Care Institute in 

Eastern India 

Authors: Ashok Rastogi, MD. Abu Bashar, Nishat 
Ahmed Sheikh 

This study further reinforces the association between 
fingerprint patterns and blood groups. The 
advancements in image processing and machine 
learning have made it possible to develop automated 
systems for blood group identification, although 
challenges like genetic complexity remain. 

III. GAP ANALYSIS 

Current systems for blood group detection, 
particularly those utilizing serological methods and 
fingerprint image processing with Convolutional 
Neural Networks (CNNs), have several 
disadvantages: 

1. Serological Methods 

A. Invasiveness: Traditional blood group detection 
methods require blood samples, which are 
invasive and may cause discomfort to patients. 

B. Time-Consuming: The process of blood 
collection, sample preparation, and analysis is 
time-consuming, which can be a drawback in 
emergency situations. 

C. Skill and Equipment Dependency: These 
methods require skilled personnel and specialized 
laboratory equipment, limiting their accessibility 
in remote or under-resourced areas. 

D. Risk of Contamination: Handling blood samples 
carries a risk of contamination and transmission 
of infectious diseases, necessitating stringent 
safety protocols. 

E. Limited Scalability: The dependency on physical 
reagents and manual processes makes it difficult 
to scale operations for large populations quickly. 

IV. PROPOSED METHOD 

Methodology: 

1. Problem Identification: 
Identify the need for a rapid, non-invasive blood 
group detection method for emergency and rural 
healthcare settings. 

2. Research & Feasibility Study: 

Investigate biometric systems, biochemical blood 
group detection methods, and skin-based antigen 
markers. 

3. Component Selection: 

 Fingerprint Sensor (e.g., R305 or GT521F52) 
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 Biochemical Test Layer (detects blood group 
antigens from sweat/sebum) 

 Microcontroller (e.g., Arduino UNO) 
 Display Unit (e.g., LCD or mobile interface) 

4. System Design: 

Design a compact system that captures fingerprint 
data and analyzes skin secretions using biochemical 
sensors. 

5. Software Development: 

Program the microcontroller to process sensor data, 
interpret biochemical signals, and output the blood 
group. 

6. Prototype Development: 

Assemble hardware components, integrate 
biochemical strips, and design a user-friendly casing. 

7. Testing & Validation: 

Compare results from the device with standard lab-
tested blood groups to evaluate accuracy and 
reliability. 

Implementation: 

1. User places finger on the scanner. 

2. Fingerprint is captured, and biometric data is 
verified. 

3. Skin contact with biochemical strip initiates a 
reaction with antigens/antibodies. 

4. Microcontroller reads the biochemical response 
(e.g., color change, voltage shift). 

5. Blood group is displayed on the screen or sent to 
a connected device. 

6. Data can optionally be stored or linked to health 
records. 

V. CONCLUSION 

The fingerprint-based blood group detection system 
offers a novel, non-invasive, and efficient approach to 
rapid blood group identification. By combining 
biometric fingerprint scanning with biochemical 
analysis, the prototype successfully demonstrates the 
potential for real-time blood group detection without 
the need for traditional blood samples. The system is 
cost-effective, easy to use, and suitable for emergency 
and rural healthcare settings where laboratory 
infrastructure may be limited. 

The project not only supports fast medical response 
but also contributes to the broader goal of improving 
healthcare accessibility and innovation, aligning with 
the United Nations' Sustainable Development Goals 
(SDG 3 and SDG 9). While the prototype shows 
promising results, further improvements are needed to 
enhance detection accuracy and robustness. 

VI. FUTURE SCOPE 

1. Enhanced Biochemical Sensitivity: 
Use advanced sensor technologies to detect a wider 
range of antigens and improve accuracy, including 
Rh-negative groups and rare blood types. 

2. Machine Learning Integration: 

Implement AI models to detect possible correlations 
between fingerprint features and blood group patterns 
(experimental). 

3. Mobile App & Cloud Connectivity: 
Develop a companion mobile app to store and share 
results with hospitals, blood banks, or health records. 

4. Contactless Upgrades: 

Explore contactless scanning methods (e.g., ultrasonic 
or optical) to reduce hygiene risks and increase user 
comfort. 

5. Clinical Trials & Certification: 

Perform large-scale clinical testing for regulatory 
approval and potential commercial deployment. 

6. Multi-Function Health Scanner: 
Expand the device to include other biometric health 
parameters such as glucose, oxygen levels, or 
hydration via skin sensors. 
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