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ABSTRACT 

Nanotechnology has emerged as a groundbreaking field, with vast 

implications for medicine, particularly in understanding traditional 

Ayurvedic preparations like Bhasmas (calcined metals and minerals). 

These ancient formulations have been extensively used in Rasa 

Shastra, the Ayurvedic branch that deals with the preparation of metal 

and mineral-based medicines. Modern research has unveiled that 

Bhasmas exhibit particle sizes in the nanometer range, attributing their 

therapeutic efficacy to nanomedicine properties such as enhanced 

bioavailability, targeted delivery, and lower toxicity. This article 

examines the scientific characterization of Bhasmas through advanced 

techniques like Scanning Electron Microscopy (SEM), Transmission 

Electron Microscopy (TEM), X-ray Diffraction (XRD), and 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS). The 

integration of Bhasmas into the nanotechnology framework offers new 

insights into their use in modern medicine, bridging the gap between 

traditional practices and contemporary science. The therapeutic 

implications of nanotechnology in Bhasmas may revolutionize the way we understand and 

apply these formulations in the treatment of chronic diseases, rejuvenation therapy, and 

immune modulation. This article also addresses the challenges, such as standardization, 

safety concerns, and regulatory frameworks, to ensure the safe and effective use of Bhasmas 

in modern healthcare. 
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INTRODUCTION 

Rasa Shastra, a specialized branch of Ayurveda, focuses on the preparation and therapeutic 

use of Rasaoushadhis (herbomineral and metallic formulations) for various ailments. Among 

these, Bhasmas—calcined metal and mineral preparations—are considered the most potent 

due to their wide-ranging therapeutic applications, from rejuvenation to treating chronic 

diseases. The efficacy of Bhasmas is traditionally attributed to their ability to penetrate deep 

into bodily tissues, thus restoring health and vitality. 

 

However, until recently, the scientific basis for the efficacy of Bhasmas remained largely 

unexplored. With the advent of nanotechnology, researchers have discovered that Bhasmas 

possess particle sizes within the nanometer range (1–100 nm), offering a modern explanation 

for their enhanced bioavailability and therapeutic action. This nano dimension gives Bhasmas 

unique properties, such as a larger surface area-to-volume ratio, improved cellular absorption, 

and the ability to bypass biological barriers, making them ideal candidates for drug delivery 

systems. 

 

This article delves into the nanomedicine properties of Bhasmas and their potential to bridge 

ancient Ayurvedic wisdom with cutting-edge nanotechnology. It also highlights the advanced 

characterization techniques used to study Bhasmas at the nanoscale level and explores their 

future applications in modern medicine. 

 

Nanotechnology and Bhasmas: The scientific perspective 

Nanotechnology, which involves the manipulation of materials on a molecular and atomic 

scale, has become a promising field in modern science, offering new insights into how 

ancient medicinal preparations like Bhasmas work. Studies have shown that many Bhasmas 

exhibit particle sizes in the nanometre range, which plays a key role in their absorption, 

distribution, metabolism, and excretion (ADME) properties. The following modern 

techniques are employed to analyse the nano-properties of Bhasmas: 

1. Scanning Electron Microscopy (SEM) 

SEM is an essential tool in nanotechnology for visualizing the surface morphology of 

particles at high resolution. When applied to Bhasmas, SEM reveals the unique surface 

features and particle sizes. For example, Swarna Bhasma (gold ash) shows particle sizes 
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ranging from 30 to 50 nm under SEM analysis, which helps explain its efficacy in treating 

neurological conditions, where cellular penetration is crucial.
[1],[2]

 

 

2. Transmission Electron Microscopy (TEM) 

TEM provides detailed images of the internal structure of nanoparticles. Studies on Tamra 

Bhasma (copper ash) and Abhraka Bhasma (mica ash) have revealed well-dispersed 

nanoparticles with diameters as small as 20 nm.
[3],[4]

 The ability of Bhasmas to be absorbed 

by cells is attributed to their nano size, allowing for easier cell membrane penetration. 

 

3. X-ray Diffraction (XRD) 

XRD is utilized to determine the crystalline structure of nanoparticles. In the case of 

Bhasmas, crystallinity is associated with stability and effectiveness. For instance, Tamra 

Bhasma has been shown to possess a stable cubic crystalline structure, which contributes to 

its sustained release in the body, thereby allowing for prolonged therapeutic action.
[5],[6]

 XRD 

analysis also helps ensure that no amorphous (unstable) forms are present, which could 

reduce efficacy or increase toxicity. 

 

4. Inductively Coupled Plasma Mass Spectrometry (ICP-MS) 

ICP-MS allows precise quantification of trace elements in Bhasmas. Through this method, 

scientists can assess the purity and detect any toxic metals that may remain after the 

Shodhana (purification) process. Recent studies using ICP-MS have confirmed that Bhasmas 

like Swarna Bhasma and Rajata Bhasma (silver ash) contain minimal traces of mercury, lead, 

or arsenic, ensuring their safety for internal use.
[7],[8]

 This ensures compliance with 

international safety standards for heavy metals in medicinal products. 

 

Nanomedicine properties of bhasmas: Therapeutic implications 

The nanodimension of Bhasmas plays a pivotal role in their therapeutic effectiveness. 

Nanomedicine focuses on utilizing nanoparticles to deliver drugs to specific sites within the 

body, reduce side effects, and improve bioavailability. In this regard, Bhasmas can be seen as 

ancient nanomedicines, whose properties align with modern drug delivery mechanisms. 

Below are key therapeutic implications of Bhasmas as nanomedicines: 

1. Enhanced bioavailability 

The nano-sized particles in Bhasmas allow for rapid absorption through the gastrointestinal 

tract and other biological membranes. This property is particularly evident in Swarna 

Bhasma, which is used to treat neurodegenerative diseases like Alzheimer's and Parkinson's. 
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Due to their nano size, the particles can cross the blood-brain barrier, enhancing the 

therapeutic effects on the nervous system.
[9],[10]

 

 

2. Targeted drug delivery 

Nanoparticles are widely used in modern medicine for targeted drug delivery, ensuring that 

the active ingredients are delivered precisely to the affected area, minimizing systemic side 

effects. Bhasmas such as Abhraka Bhasma are traditionally used for respiratory conditions, 

and their nanoparticle size may enhance their penetration into lung tissues, providing a more 

localized effect.
[11],[12]

 

 

3. Immunomodulatory effects 

Many Bhasmas have been used in Ayurvedic Rasayana therapy for their immunomodulatory 

effects. For instance, Swarna Bhasma and Tamra Bhasma are noted for their ability to 

enhance the immune response, which is critical in managing autoimmune diseases and 

chronic infections. The nanomedicine properties of these Bhasmas help modulate the immune 

system by interacting with immune cells at a molecular level.
[13],[14]

 

 

4. Reduced toxicity 

One of the major concerns regarding the use of metal-based medicines is their potential 

toxicity. However, when metals like mercury, lead, or copper are processed into Bhasmas, the 

traditional Shodhana process ensures their detoxification. Nanoparticles are known to exhibit 

different toxicological properties than their bulk counterparts. The nano-scale form of metals 

in Bhasmas results in reduced toxicity while retaining therapeutic properties, offering a safer 

alternative to conventional treatments.
[15],[16]

 

 

Challenges in nanotechnology integration for bhasmas 

Despite the promising implications of nanotechnology in understanding the medicinal 

efficacy of Bhasmas, several challenges remain in fully integrating this traditional practice 

with modern scientific methodologies: 

1. Standardization and Quality control 

The traditional methods of preparing Bhasmas involve complex processes, and slight 

variations can lead to differences in particle size and composition, affecting their efficacy and 

safety. Modern techniques such as nanotechnology-based standardization methods must be 

implemented to ensure consistent quality. Developing standard operating procedures (SOPs) 
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for Bhasma preparation, from Shodhana (purification) to Marana (incineration), will help 

maintain uniformity across batches.
[17],[18]

 

 

2. Safety and Regulatory approval 

While Bhasmas have been used safely for centuries, modern regulations demand a higher 

level of scrutiny. The lack of well-documented clinical trials and safety data limits the 

widespread acceptance of Bhasmas in global markets. Regulatory bodies such as the Food 

and Drug Administration (FDA) and European Medicines Agency (EMA) require extensive 

preclinical and clinical data to establish the safety and efficacy of nanomedicines, including 

Bhasmas.
[19],[20]

 Collaborative research between Ayurvedic practitioners and modern 

scientists could lead to the establishment of guidelines for regulatory approval. 

 

3. Environmental and Ethical concerns 

The use of metals and minerals in the preparation of Bhasmas has ethical and environmental 

implications. Mining for metals like gold, silver, and mercury can contribute to 

environmental degradation, and there is a need for sustainable practices in sourcing these 

materials. Furthermore, the disposal of unused or expired Bhasmas must be addressed to 

prevent environmental contamination.
[21],[22]

 Future research should focus on finding eco-

friendly alternatives and sustainable sourcing of raw materials for Bhasma production. 

 

CONCLUSION 

Nanotechnology has provided new insights into the traditional Ayurvedic practice of Rasa 

Shastra, particularly the use of Bhasmas. The scientific analysis of Bhasmas through modern 

techniques like SEM, TEM, XRD, and ICP-MS has revealed their nanomedicine properties, 

offering explanations for their bioavailability, targeted delivery, and reduced toxicity. 

Integrating nanotechnology with Ayurveda holds immense potential for developing safer and 

more effective therapeutic formulations. However, challenges such as standardization, 

regulatory approval, and environmental concerns must be addressed to ensure the safe and 

sustainable use of Bhasmas in modern healthcare. The fusion of ancient wisdom with cutting-

edge technology could revolutionize both Ayurvedic and contemporary medicine, paving the 

way for a holistic approach to healthcare. 
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