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Abstract— Across the last few decades, digitalisation has 

reconfigured the way ancient knowledge systems are 

interpreted and developed. Data Science, fueled by AI, is now 

a primary driver in transforming raw data into meaningful 

insights in numerous disciplines. In medicine, it has been 

particularly useful for rapid and accurate diagnosis and 

treatment. Ayurveda, an ancient Indian system of medicine 

renowned for its holistic and side-effect-free approach, is 

gaining increasing attention. This work delves into the ways 

Data Science can optimize Ayurvedic wisdom with machine 

learning and text mining. The research examines a vast 

database of Ayurvedic medicines to identify patterns, 

categorise similar drugs, and present findings. By clustering 

and employing TF-IDF methodology, the paper presents a 

new, data-oriented approach to categorising ancient 

Ayurvedic drugs—laying the foundation for extensive 

expansion, standardisation, and scientific ratification of 

Ayurvedic medicine.   
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I. INTRODUCTION 

In today's digital age, information has evolved to become 

the pillar of innovation and decision-making across sectors. 

Data Science, underpinned by advances in Artificial 

Intelligence (AI), is enabling researchers and practitioners 

to derive actionable insights from complex datasets. Of 

especial significance is the field's potential in the health 

sector, where accuracy and early treatment make all the 

difference. Combined applications of machine learning and 

natural language processing are emerging to provide 

uncharted avenues of diagnosis, treatment optimization, 

and drug design [10], [11]. 

Ayurveda, the ancient Indian system of medicine, has been 

practiced for thousands of years and is based on principles 

of balance, natural healing, and individualized treatment. 

Despite its time-tested legacy and efficacy, Ayurveda has 

faced challenges in scientific verification and global 

acceptance due to its qualitative, textual, and tradition-

based form of knowledge [1], [9]. With the emergence of 

data-driven technologies, there now exists an opportunity 

to bridge this gap by applying modern analytical tools to 

conventional Ayurvedic data [2], [3]. 

The purpose of this research is to investigate how Data 

Science methods can be utilized to refine Ayurvedic drug 

formulations. With a systematic dataset of Ayurvedic 

medicine names and ingredients, the study utilizes Natural 

Language Processing (NLP), clustering algorithms, and 

visualization techniques to discover common ingredients, 

classify similar formulations, and identify emerging 

patterns in the data. This paper concludes by demonstrating 

that the integration of AI-powered data analytics with 

traditional medical expertise not only supports 

standardization and classification efforts but also 

contributes to the larger goal of mainstreaming Ayurveda—

making it both scientifically validated and accessible to 

global audiences [7], [9]. 

II. LITERATURE REVIEW 

The convergence of Data Science and healthcare has 

witnessed rapid growth in recent years due to the need for 

data-driven insights to enhance patient outcomes, support 

clinical decision-making, and optimize therapeutic 

interventions. Studies have demonstrated the effectiveness 

of machine learning and artificial intelligence in medical 

diagnosis, drug discovery, and personalized treatment 
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planning [12], [13]. In ancient systems like Ayurveda, 

however, the integration of modern analytical methods is 

only beginning. Ayurveda, a traditional Indian system, is 

fundamentally different from allopathic medicine, 

emphasizing personalized treatment through the theory of 

Prakriti (constitution) and diagnostic techniques such as 

Trividha Pariksha (threefold examination). Although 

Ayurvedic practices are well-established empirically, their 

formal analysis using computational and statistical 

approaches remains underexplored. Prior work has stressed 

the necessity of evidence-based frameworks to achieve 

global recognition [9]. Subsequent efforts have applied 

Natural Language Processing (NLP) to classical Ayurvedic 

texts and clustering techniques to categorize medicinal 

plants and formulations. However, applying these methods 

to structured Ayurvedic drug databases for formulation 

optimization and pattern discovery is still limited. This 

research addresses that gap using TF-IDF vectorization, 

K-Means clustering, and PCA visualization on a 

comprehensive Ayurvedic medicine dataset. Unlike 

previous efforts relying mainly on text mining or manual 

classification, this approach offers a fully automated, 

scalable methodology for clustering and analyzing 

formulations. It establishes a data-driven framework to 

translate, categorize, and modernize Ayurvedic knowledge, 

aiding wider scientific and therapeutic adoption. 

III. METHODOLOGY 

1. Data Preprocessing 

• Missing values were addressed and text data was 

normalised for consistency. Multi-ingredient 

strings in the formula descriptions were tokenised 

with custom regular expressions to handle 

delimiters such as commas, conjunctions, and 

special characters. 

2. Exploratory Data Analysis (EDA) 

• The most prevalent ingredients were established, 

including the leading Ayurvedic herbs 

Ashwagandha and Turmeric. Forms of dosage 

were analyzed, where tablets and syrups 

dominated. Manufacturer distributions were 

plotted to assess the market distribution and 

diversity of contributions among pharmaceutical 

companies. 

3.  NLP and Feature Extraction 

• TF-IDF vectorization was applied to the 

ingredient data to transform text formulations into 

numerical vectors. Words that appeared in fewer 

than two formulations or in more than 85% of 

records were eliminated to reduce noise. Stopword 

removal was not done to retain domain-specific 

words. 

4. Clustering 

• KMeans clustering was applied to group similar 

formulations based on their TF-IDF 

representations in an attempt to identify inherent 

thematic patterns in ingredient mixes. 

Dimensionality reduction via Principal 

Component Analysis (PCA) 
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TABLE II 

SUMMING UP THE METHODOLOGY 
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Outcome 
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A. Visualisation Crux: 

Explaining the Word Cloud and Its Value (Purpose and 

Analytical Insight) 

• Data-Driven Prioritization: The cloud word assists 

in determining which formulations are most 

commonly cited, researched, or prescribed. For 

example, the dominance of terms such as 

"balarista," "chandanasav," and "rasayan" signifies 

their foundational status in Ayurvedic practice or 

literature. 

• Trend Detection: It enables researchers to identify 

trending or under-studied formulations. If names 

recur less frequently, these could reflect areas of 

untapped potential for therapeutic investigation or 

formulation development. 

• Visual Knowledge Mapping: Provides an 

immediate, intuitive snapshot of the scope and 

concentration of Ayurvedic medicine. It can help 

researchers and practitioners cope with large 

datasets. 
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TABLE III 

HOW DATA SCIENCE CAN ACCELERATE GROWTH IN AYURVEDA 

 

 

 

Embedding data science in Ayurvedic medicine will boost 

research, quality standardize, and realize global market 

opportunities through ingredient analysis, predictive 

modelling, and market intelligence. The convergence of 

tradition and technology prepares Ayurveda for long-term 

growth. 

IV. CONCLUSION 

The application of Data Science in the Ayurvedic medicine 

sector is a groundbreaking move towards revamping 

conventional health systems. By conducting this study, we 

have shown how Natural Language Processing (NLP), 

clustering, and visualization can extract meaningful 

insights into Ayurvedic drug formulations. With the 

application of TF-IDF and KMeans clustering over text 

data, we were able to classify medicines by composition 

and gain insights into formulation similarity, ingredient 

frequency, and optimization areas. This data-intensive 

method provides a scalable and objective way to categorize 

and analyse Ayurvedic information, which has been 

qualitative and textual in nature in the past. Such an 

analysis not only facilitates standardization of formulations 

but also improves evidence-based studies, worldwide 

access, and compatibility with current medicine. 

Ultimately, the application of Data Science to Ayurveda 

creates new opportunities for innovation in drug 

development, personalized therapy, and preservation of 

knowledge—seamlessly bridging old and new in an effort 

towards better healthcare. 
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Challenge Data Science 
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Outcome 

Lack of standardized 

research 

Text mining ancient 

texts + clinical trials 

Evidence-based 

validation of 

remedies 

Market 

fragmentation 
Clustering 

manufacturers by 

product focus 

Targeted 

collaborations and 

innovations 

Ingredient efficacy 

tracking 
Predictive modelling 

for therapeutic 

effects 

Optimized 

formulations 

Regulatory 

compliance 
DAR number 

tracking + anomaly 

detection 

Improved quality 

control 

Global demand 

prediction 
Time-series analysis 

of sales data 

Scalable production 

planning 


