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INTRODUCTION 

The convergence of traditional medicine and modern 

technology has sparked innovation in healthcare, 

particularly in the field of Ayurveda. Ayurveda, an 

ancient Indian system of medicine, emphasizes holistic 

healing and natural remedies. Rasa Shastra is a 

prominent branch of ayurveda, where nanoparticles in 

form of Bhasmas have been used therapeutically since 

ages. But the concerns regarding their safety have been 

unanswered due to insufficient evidences. 

Nanotechnology offers a promising future of ayurvedic 

medicine by enhancing its effectiveness and accessibility 

by addressing challenges such as bioavailability, targeted 

delivery and stability. 

 

Methods 

This article reviews the current literature on the role of 

nanotechnology in Ayurvedic drug development. 

Bhasma, literally meaning ash, is unique Ayurvedic 

herbo-mineral-metallic compounds in the size of 

nanodimensions (usually 5–50 nm, as established by 

modern microscopic and spectroscopic techniques). 

These are the products of classical Indian alchemy, the 

“Ayurveda Rasa Shastra,” used for treating diverse 

chronic ailments.
[1,2]

 These are generally prepared by 

meticulous procedures mentioned in ayurveda texts, 

which bring about the essential changes in their 

characteristics at molecular level. This article discusses 

how nanoscale science is utilized to nanonize herbal 

extracts, engineer targeted drug delivery systems and 

enhance stability. The methods for synthesizing 

nanomaterials and encapsulating herbal extracts are 

explored, highlighting the interdisciplinary nature of this 

research. The properties that make nanoparticles unique 

and responsible for their importance in industrial and 

biomedical application also raise the safety concerns. 

The nano forms have unique properties in terms of 

magnetic, catalytic, optical, electrical, and mechanical 

attributes when compared to conventional, that is, 

non‑nano or bulk forms.
[3]

 

 

Enhanced Bioavailability and Efficacy 

One of the key challenges in Ayurvedic medicine has 

been achieving consistent bioavailability and efficacy of 

herbal formulations. This issue is adressed by reducing 

the particle size of herbal extracts to nanoscale 

dimensions. This process, known as nanonization, 

increases the surface area of the particles, allowing for 

better absorption and improved therapeutic outcomes. 

Ayurvedic formulations can more efficiently cross 

biological barriers and precisely reach their target areas 

by encasing active ingredients into nanoparticles. 

 

Targeted Drug Delivery 

In Ayurveda, herbs are often prescribed to restore balance 

to particular organs or systems. Rasa Shastra describes 

use of Bhasmas which have been described as alpamatra 

upyogitvat meaning these drugs shows maximum 

therapeutic efficacy in small doses. Nanoparticle-based 

delivery systems can be engineered to release drugs at 

the desired location, enhancing their therapeutic effect. 

This targeted approach not only improves efficiency but 

wjpmr, 2024, 10(4), 120-122 

 

 

SJIF Impact Factor: 5.922 

Review Article 

ISSN 2455-3301 

Wjpmr 

 

 

 

WORLD JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
www.wjpmr.com 

ABSTRACT 

This article explores the use of nanotechnology in Ayurvedic drug development, exploring its potential to enhance 

the safety of herbo-metallic formulations. By using nanoscale science, bioavailability and stability of ayurvedic 

drug compounds can be improved. Despite the challenges, collaborative efforts between researchers, healthcare 

professionals, and biotechnology are driving the translation of innovative nanotechnology-based Ayurvedic drug 

formulations. 

 

KEYWORDS: Bioavailability, Nanoparticle, Bhasma, Targeted drug delivery, Nanotechnology, Interdisciplinary 

research. 

*Corresponding Author: Dr. Yukta Singh Chauhan 

PG Scholar, Department of Rasa Shastra and Bhaishajya Kalpana, PGIA, DSRRAU, Jodhpur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.wjpmr.com/


Yukta et al.                                                                            World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com       │      Vol 10, Issue 4, 2024.      │        ISO 9001:2015 Certified Journal        │ 

 

121 

also conserves resources by minimizing the amount of 

medication required. 

 

Enhanced Stability and Shelf Life 

Potency and efficacy can be lost over time in many 

traditional Ayurvedic medicines due to deterioration. 

Nanotechnology offers solutions to this challenge by 

enhancing the stability and shelf life of herbal remedies. 

Encapsulating herbal extracts within nanoparticles 

protects them from environmental factors such as light, 

heat, and moisture, prolonging their viability and 

ensuring consistent quality.
[4] 

This increased stability 

allows for the development of standardized Ayurvedic 

formulations with reliable therapeutic effects. 

 

Personalized Medicine 

Another exciting application of nanotechnology in 

Ayurvedic drug development is the customization of 

treatments based on individual patient characteristics. By 

incorporating nanosensors and imaging agents into drug 

delivery systems, healthcare providers can monitor the 

response of patients to Ayurvedic therapies in real-

time.
[5]

 This personalized approach enables adjustments 

to treatment protocols, optimizing outcomes and 

minimizing adverse reactions. Although ayurvedic 

medicine is generally customized according to patient‟s 

prakriti, dushya, desh, kala which helps in better 

treatment of ailments and curing the disease as a whole. 

Nanotechnology facilitates the same by synthesis of 

hybrid formulations that combine multiple herbal 

extracts tailored to address the unique needs of each 

patient in a more advanced form. 

 

Owing to the exponential growth of nanotechnology, 

increased and uncontrolled human exposure through 

various routes intentionally or inadvertently is not a 

remote or unlikely situation.
[6]

 Nanotechnology enhances 

the bioavailability and efficacy of Ayurvedic 

formulations by reducing particle size and increasing 

surface area. Targeted drug delivery systems enable 

precise delivery of therapeutic agents to specific tissues 

or cells, minimizing systemic side effects. Encapsulation 

within nanoparticles improves stability and shelf life, 

ensuring consistent quality of Ayurvedic remedies. Nano 

carriers are used as a transport module for another 

substance such as drugs. They are used as DDS. 

Commonly used nano carriers include liposomes, 

dendrimers, polymeric nanoparticles, silicon or carbon 

materials, magnetic nanoparticles and nano 

emulsions.
[7,8]

 Personalized medicine is facilitated 

through the integration of nanosensors and imaging 

agents, allowing for real-time monitoring of patient 

response and customization of treatment protocols. 

 

DISCUSSION 

The integration of nanotechnology into Ayurvedic drug 

development presents challenges such as standardization, 

safety, and regulatory approval. Collaborative efforts are 

needed to address these hurdles and translate innovative 

nanotechnology-based Ayurvedic therapies into clinical 

practice. Despite the challenges, the relation between 

nanotechnology and Ayurveda holds the promise of 

revolutionizing healthcare by providing effective, safe, 

and personalized treatment options. Encapsulation within 

nanoparticles shields herbal extracts from environmental 

factors, thereby prolonging their viability and ensuring 

consistent quality over time. This is crucial for 

developing standardized remedies with reliable 

therapeutic effects, which is essential for widespread 

acceptance and adoption of Ayurvedic treatments. 

 

The integration of nanosensors and imaging agents 

enables real-time monitoring of patient response, 

facilitating more advanced approach towards evidence 

based medicine in Ayurveda.  

 

CONCLUSION 

The development of Ayurvedic drugs can be 

revolutionized by nanotechnology, which can improve 

the effectiveness, safety, and accessibility of 

conventional herbal medicines. Through the application 

of nanoscale science, Ayurveda may adapt to 

contemporary healthcare requirements and enhance 

global health results for people. To overcome obstacles 

and fully utilize nanotechnology in Ayurvedic medicine, 

more research and cooperation are needed. 
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