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Abstract- The AI-Based Drug Interaction Detection System is 

a smart and user-friendly healthcare application developed to 

improve medication safety by detecting harmful drug 

interactions. The system allows patients, doctors, and guests 

to enter medicine details through text, prescription scanning, 

or voice input. Using Artificial Intelligence techniques such as 

Machine Learning (ML) and Natural Language Processing 

(NLP), the system analyzes medicines with the help of a 

medical database and displays results as Safe, Caution, or 

Dangerous. It also provides features like drug information, 

alert notifications, history tracking, and personalized 

dashboards. By automating drug interaction analysis, the 

system reduces manual errors, supports informed medical 

decisions, and offers an efficient and scalable solution for 

better healthcare management. 
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I. INTRODUCTION 

 

1.1 Background 

 

The healthcare industry is facing increasing 

challenges in managing medication safety due to the growing 

use of multiple medicines by patients. Drug-drug interactions 

can cause serious health complications, reduced treatment 

effectiveness, and adverse side effects if not identified at the 

right time. 

 

Advancements in Artificial Intelligence, Machine 

Learning, and Natural Language Processing have enabled the 

development of smart healthcare systems capable of 

automating medical analysis. MedSafe AI uses these 

technologies to provide intelligent drug interaction detection 

and improve healthcare decision-making 

 

1.2 Need for MedSafe AI 

 

Many patients consume medicines without proper 

awareness of harmful drug interactions, especially elderly 

patients and individuals with chronic diseases. Traditional 

methods of verifying medicine safety rely heavily on doctors 

and pharmacists, making the process time-consuming and 

sometimes error-prone. 

 

There is a strong need for a smart and user-friendly 

system that can instantly analyze medicines and provide safety 

alerts. MedSafe AI fulfills this need by offering AI-powered 

drug analysis, prescription scanning, and real-time medication 

safety monitoring. 

 

1.3 Scope of the System 

 

The scope of MedSafe AI is to develop a smart 

healthcare application that detects harmful drug interactions 

using Artificial Intelligence and provides real-time medication 

safety analysis. The system supports medicine input through 

text, voice, and prescription scanning and can be used in 

hospitals, clinics, pharmacies, and personal healthcare 

platforms. 

 

II. PROBLEM STATEMENT 

 

In the current healthcare system, many patients 

consume multiple medicines without proper awareness of 

possible drug-drug interactions. These interactions may cause 

serious health complications, reduced treatment effectiveness, 

and harmful side effects. Traditional methods of checking 

medication safety mainly depend on doctors, pharmacists, and 

manual verification, which can be time-consuming and prone 

to human error. 

 

Existing healthcare solutions are often difficult for 

common users to access and may require technical or medical 

knowledge to understand the results. There is a need for an 

intelligent and user-friendly system that can quickly analyze 

medicines, detect harmful interactions, and provide real-time 

safety alerts. MedSafe AI addresses this problem by using 

Artificial Intelligence technologies to improve medication 

safety and support better healthcare decisions. 

 

III. OBJECTIVES 

 

3.1 Main Objective 

 

The main objective of the MedSafe AI system is to 

develop an intelligent healthcare application that can detect 
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harmful drug interactions using Artificial Intelligence and 

Machine Learning techniques. The system aims to improve 

medication safety by providing accurate, real-time analysis 

and user-friendly healthcare support for patients and doctors. 

 

3.2 Specific Objectives 

 

The system aims to provide a smart and user-friendly 

platform for analyzing medicines and detecting possible drug 

interactions. It supports multiple input methods such as text 

entry, voice input, and prescription scanning to improve 

accessibility and ease of use for different users. 

 

Another objective is to generate real-time alerts and 

classify drug interactions as Safe, Caution, or Dangerous to 

help users make informed healthcare decisions. The system 

also focuses on maintaining secure user records and improving 

medication safety through intelligent automation and efficient 

data management. 

 

IV. LITERATURE SURVEY 

 

M. Mostafa et al. (2025) proposed a system for 

predicting drug-drug interaction severity using Machine 

Learning algorithms such as CatBoost, XGBoost, and KNN 

along with NLP techniques like BioWordVec and semantic 

embedding. The system used the FAERS dataset for 

identifying serious and non-serious drug interactions, but it 

faced limitations due to biased self-reported data and limited 

real-world applicability. 

 

Y. Liang (2023) introduced the DDI-SSL model for 

drug-drug interaction prediction using substructure signature 

learning and deep learning techniques. The system improved 

prediction accuracy by analyzing molecular structures and 

drug features; however, it mainly focused on computational 

analysis and lacked user-friendly healthcare functionalities 

and real-time patient support. 

 

F. A. M. Carizio et al. (2024) developed a system for 

predicting adverse drug reactions in geriatric ICU patients by 

analyzing patient medical records and medication history. The 

study improved patient safety in critical care environments, 

but the approach required extensive clinical supervision and 

did not provide AI-based real-time interaction detection for 

general healthcare users. 

 

V. PROPOSED SYSTEM 

 

5.1 Overview 

 

The proposed MedSafe AI system is an intelligent 

healthcare application designed to detect harmful drug-drug 

interactions using Artificial Intelligence and Machine 

Learning techniques. The system provides a user-friendly 

platform where users can enter medicine details through text, 

voice input, or prescription scanning, and receive real-time 

medication safety analysis with alerts categorized as Safe, 

Caution, or Dangerous. 

 

5.2 Working Principle 

 

The working principle of MedSafe AI begins with 

collecting medicine details from the user through manual 

entry, voice input, or OCR-based prescription scanning. The 

system processes the input using NLP and Machine Learning 

models to analyze possible drug interactions and predict their 

severity. Finally, the system generates medication safety alerts 

and displays the results in an easy-to-understand format for 

users and healthcare professionals. 

 

VI. SYSTEM ARCHITECTURE 

 

The MedSafe AI system architecture consists of three 

major layers: Presentation Layer, Business Logic Layer, and 

Data Layer. The Presentation Layer provides the user interface 

where patients and healthcare professionals can enter medicine 

details through text, voice input, or prescription scanning. It is 

developed using web technologies such as HTML, CSS, and 

JavaScript to ensure responsive and user-friendly interaction. 

 

The Business Logic Layer performs AI-based drug 

interaction analysis using Machine Learning and NLP models, 

while the Data Layer securely stores user information, 

medicine records, and interaction history in the database. The 

system processes the input data, predicts interaction severity, 

and generates real-time medication safety alerts for users. 
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VII. METHODOLOGY 

 

The methodology of MedSafe AI begins with 

collecting and preprocessing drug-related datasets from trusted 

healthcare sources. The collected data is cleaned, organized, 

and converted into structured formats suitable for Machine 

Learning and NLP-based analysis to improve prediction 

accuracy. 

 

Users provide medicine details through text input, 

voice commands, or OCR-based prescription scanning. The 

system processes the input using AI models to analyze 

possible drug interactions, predict their severity, and generate 

real-time medication safety alerts for users and healthcare 

professionals. 

 

VIII. HARDWARE IMPLEMENTATION 

 

The hardware implementation of the MedSafe AI 

system requires a minimum Intel Core i5 processor or 

equivalent to ensure smooth execution of AI-based healthcare 

analysis and web application functionalities. The system 

requires at least 8 GB RAM, while 16 GB RAM is 

recommended for better performance during Machine 

Learning processing and multitasking operations. A minimum 

of 256 GB SSD storage is needed for storing datasets, 

application files, and user records, while 500 GB storage is 

preferred for enhanced efficiency. The platform also requires a 

stable internet connection through Wi-Fi or Ethernet for 

accessing online healthcare services and real-time data 

processing. 

 

IX. SOFTWARE IMPLEMENTATION 

 

The software implementation of MedSafe AI is 

developed using Python as the primary coding language with 

the Flask framework for backend development and web 

application management. Machine Learning models such as 

LightGBM and Logistic Regression are used for predicting 

drug interactions, while FastText is implemented for Natural 

Language Processing and semantic embedding of medicine 

data. SQLite with DB Browser is used for secure database 

management and storage of user and medication records. 

Development and testing of the system are performed using 

tools such as VS Code and PyCharm for efficient coding and 

debugging. 

 
 

X. RESULTS AND DISCUSSION 

 

The MedSafe AI system was successfully tested 

using different medicine combinations to evaluate its accuracy 

and performance in detecting drug-drug interactions. The 

system efficiently analyzed user inputs provided through text, 

voice commands, and OCR-based prescription scanning, and 

generated interaction results categorized as Safe, Caution, or 

Dangerous. 

 

The Machine Learning and NLP models improved 

the speed and reliability of medication analysis by reducing 

manual verification efforts. The responsive user interface and 

real-time alert system enhanced usability and helped users 

quickly understand medication risks, making the application 

effective for both patients and healthcare professionals. 

 

XI. ADVANTAGES 

 

The MedSafe AI system improves medication safety 

by automatically detecting harmful drug interactions and 

generating real-time alerts. It reduces human errors in manual 

medicine verification and supports faster healthcare decision-

making through Artificial Intelligence technologies. 

 

The system also provides a user-friendly platform 

with multiple input methods such as text, voice, and 

prescription scanning, improving accessibility for different 

users. Its responsive design, secure data management, and 

intelligent automation make it suitable for modern healthcare 

applications. 

 

XII. APPLICATIONS 

 

The MedSafe AI system can be used in hospitals, 

clinics, pharmacies, telemedicine platforms, and personal 

healthcare applications to improve medication safety and 

assist healthcare professionals in detecting harmful drug 

interactions. It is also useful for patients who regularly 
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consume multiple medicines and require real-time medication 

monitoring and safety analysis. 

 

XIII. FUTURE ENHANCEMENTS 

 

The system can be enhanced by integrating advanced 

Deep Learning algorithms and larger medical datasets to 

improve the accuracy of drug interaction prediction and 

healthcare analysis. Real-time integration with hospital and 

pharmacy databases can further improve medication 

verification and healthcare support services. 

 

Future versions of MedSafe AI may include mobile 

application support, multilingual interfaces, wearable 

healthcare device integration, and cloud-based storage systems 

for better accessibility and continuous patient monitoring. 

Advanced AI chatbots and personalized healthcare 

recommendation systems can also be implemented to improve 

user experience. 

 

XIV. CONCLUSION 

 

MedSafe AI provides an intelligent and efficient 

solution for improving medication safety through Artificial 

Intelligence and Machine Learning technologies. The system 

successfully detects harmful drug-drug interactions, generates 

real-time safety alerts, and supports users through multiple 

input methods such as text, voice, and prescription scanning. 

By reducing manual verification efforts and improving 

healthcare accessibility, the application enhances patient 

safety and supports better medical decision-making. 

 

The integration of NLP, OCR, and Machine Learning 

models makes the system reliable, user-friendly, and suitable 

for modern healthcare environments. MedSafe AI can be 

effectively implemented in hospitals, clinics, pharmacies, and 

personal healthcare platforms to minimize medication risks 

and improve overall healthcare management. 
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