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Abstract—The rapid advancement of healthcare technol-
ogies has created a demand for intelligent systems that
assist users in selecting appropriate medicines. This pro-
ject proposes a Drug Recommendation System that sug-
gests alternative medicines based on a given drug using
machine learning techniques. The system utilizes TF-IDF
vectorization and cosine similarity to analyze drug data
and identify similar medicines. Additionally, the system
integrates online pharmacy links, enabling users to di-
rectly purchase recommended drugs. The implementa-
tion is carried out using Python and Streamlit, providing
an interactive and user-friendly interface. The proposed
system improves accessibility, reduces manual effort,
and enhances user convenience. Overall, it demonstrates
an efficient and practical approach to intelligent drug
recommendation in modern healthcare applications.

Index Terms—Drug Recommendation, Machine Learn-
ing, TF-IDF, Cosine Similarity, Streamlit, Healthcare
System

I. INTRODUCTION

The integration of digital technologies in healthcare
has significantly improved decision-making processes
and accessibility to medical resources. One of the
common challenges faced by patients is identifying
suitable alternative medicines when a prescribed drug
is unavailable or unsuitable.

Traditionally, users rely on pharmacists or healthcare
professionals to find substitute medicines, which can
be time-consuming and not always readily accessible.
Although online platforms provide drug-related infor-
mation, they lack intelligent recommendation capabil-
ities.

To overcome these limitations, this project proposes a
Drug Recommendation System that uses machine
learning techniques to analyze drug data and suggest
alternatives. The system not only recommends similar
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drugs but also provides links to online pharmacy plat-
forms, allowing users to conveniently purchase medi-
cines.

Il. LITERATURE SURVEY

Machine learning and Natural Language Processing
(NLP) techniques have been widely used in healthcare
applications, particularly for drug analysis and recom-
mendation systems. Content-based filtering is a com-
mon approach used to recommend items based on their
features.

TF-IDF (Term Frequency—Inverse Document Fre-
quency) is widely used to convert textual data into nu-
merical form, helping models understand the im-
portance of words. Cosine similarity is used to meas-
ure similarity between documents or items, making it
effective for reccommendation systems.

Previous studies have also explored drug review anal-
ysis using machine learning algorithms to classify
drug effectiveness. However, most systems focus on
analysis rather than providing a complete solution for
recommendation and purchasing.

This project addresses these limitations by integrating
recommendation techniques with real-time usability
through pharmacy links.

I11. PROPOSED SYSTEM

A. System Overview

The proposed system is a web-based Drug Recom-
mendation System designed to suggest alternative
medicines based on user input. It uses machine learn-
ing techniques to analyze drug data and generate rele-
vant recommendations.

Technologies used:

e Backend: Python

o Libraries: Pandas, NumPy, Scikit-learn

o Frontend: Streamlit
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B. Methodology

The system uses the following techniques:

o TF-IDF Vectorization: Converts textual drug data
into numerical vectors

e Cosine Similarity: Measures similarity between
drug vectors

C. System Workflow

User selects a drug —Input is preprocessed —TF-IDF
vectorization applied —Cosine similarity calculated
—Top 5 similar drugs generated —Results displayed
with purchase links

D. Advantages

Automated drug recommendation
Fast and accurate results
User-friendly interface
Integration with online pharmacy
Reduces manual effort

IV. IMPLEMENTATION

A. Technologies Used
¢ Python 3

e Pandas, NumPy

o Scikit-learn

o Streamlit

B. Modules

1. User Input Module: Accepts drug name from user

2.Data Pre-processing Module: Cleans and prepares
data

3. Feature Extraction Module: Applies TF-IDF vector-
ization

4. Similarity Computation Module: Uses cosine simi-
larity

5. Recommendation Module: Generates top 5 similar
drugs

6.Pharmacy Integration Module: Provides purchase
links

C. Sample Code

def recommend(medicine):

medicine_index = medicines [medicines [Drug
Name'] == medicine]. index [0]

distances = similarity[medicine_index]
medicines_list = sorted(list(enumerate(distances)), re-
verse=True, key=lambda x: x [1]) [1:6]
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recommended_medicines =[]

for i in medicines_list:
recommended_medicines.append(medi-
cines.iloc[i[0]] ['Drug Name')

return recommended_medicines

V. RESULTS AND DISCUSSION

A. Performance Analysis

The system efficiently generates drug recommenda-
tions using similarity-based techniques. The use of
TF-IDF and cosine similarity ensures accurate identi-
fication of similar drugs.

Key observations:

o Fast response time

e Accurate recommendations

o Efficient handling of textual data

B. System Testing

‘Input Drug HRecommended Drugs HResuIt ‘
‘Crocin HCaIpoI, Metacin, Dolo HSuccess ‘
‘Paracetamol HCrocin, Calpol HSuccess ‘

C. Discussion

The system successfully demonstrates the effective-
ness of machine learning in healthcare applications. It
reduces manual effort and improves user convenience
by providing instant recommendations and purchase
options.

VI. SYSTEM ARCHITECTURE DIAGRAM

Drug Recommendation System Architecture
Explanation:

User inputs drug name

System processes input using TF-IDF
Similarity is calculated

Recommendations generated

Links provided for purchase

VII. CONCLUSION

The Drug Recommendation System successfully
demonstrates the use of machine learning techniques
to provide intelligent drug suggestions. By using TF-
IDF and cosine similarity, the system generates accu-
rate and relevant recommendations.
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The integration with online pharmacy platforms en-
hances usability by allowing users to directly purchase
medicines. Compared to traditional methods, the sys-
tem saves time, reduces effort, and improves accessi-
bility.

Overall, the project provides an efficient, scalable, and
user-friendly solution for drug recommendation.

VIII. FUTURE SCOPE

The system can be further improved by:
¢ Adding personalized recommendations
o Integrating real-time pharmacy APIs

¢ Including user medical history

o Mobile application development
Al-based prediction models
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