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ABSTRACT 

Rasaushadhis, or herbo-mineral formulations, represent a unique 

branch of Ayurvedic therapeutics that combines phytochemicals from 

medicinal plants with processed minerals or metals. These 

formulations are known for their enhanced therapeutic efficacy, due in 

part to phytochemical synergy and improved bioavailability. Recent 

advances in nanotechnology have facilitated a renewed understanding 

of how these formulations interact at a molecular level, potentially 

increasing the efficacy of bioactive components. This paper reviews 

current research on the role of phytochemical synergy in Rasaushadhis, 

focusing on how these combinations enhance bioavailability and 

therapeutic potency, and discusses the implications for future 

integration into modern medical systems. 
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INTRODUCTION 

Herbomineral formulations (Rasaushadhis) are a significant part of the  

Ayurvedic Science, developed through centuries of traditional knowledge. The synergy 

between the phytochemicals from herbs and metals or minerals like gold, silver, mercury, and 

copper is thought to enhance the bioavailability and therapeutic efficacy of these 

formulations. Ancient Ayurvedic texts, such as the Rasa Ratna Samuccaya and Charaka 

Samhita, provide insights into the use of these formulations, but modern scientific inquiry 

into their mechanisms is still evolving. 
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Bioavailability refers to the proportion of a substance that enters circulation when introduced 

into the body and thus is able to have an active effect. Phytochemical synergy refers to the 

interaction between different plant compounds that result in a therapeutic outcome greater 

than the sum of their parts. In Rasaushadhis, the use of bhasmas (ash prepared from metals 

and minerals) plays a crucial role in augmenting the bioavailability of these herbal 

compounds. This paper aims to explore the mechanisms behind this synergy and the 

implications of these formulations in contemporary medicine. 

 

METHODOLOGY 

The methodology for this research includes a comprehensive review of traditional Ayurvedic 

texts alongside modern scientific studies. The steps involved are 

 

1. Literature Review 

Classical Ayurvedic texts such as Rasa Ratna Samuccaya, Rasa Tarangini, Rajendra Sar etc 

were studied to understand traditional references to Rasaushadhis. These texts were analyzed 

for their mentions of phytochemical interactions, herbal and mineral combinations, and 

therapeutic applications. 

 

2. Data Collection from Modern Studies 

To bridge traditional knowledge with modern science, a systematic review of recent research 

on the bioavailability and therapeutic efficacy of Rasaushadhis was conducted. Sources 

included research papers from databases like PubMed, Scopus, and Google Scholar. Key 

search terms included “phytochemical synergy,” “herbomineral formulations,” 

“Rasaushadhis,” and “bioavailability enhancement in Ayurveda.” 

 

3. Evaluation of Nanotechnology in Rasaushadhis 

Studies focusing on nanotechnology’s role in Rasaushadhis were reviewed. Specifically, 

research related to the nanoparticle size of bhasmas and their role in increasing bioavailability 

through improved absorption and cellular uptake was examined. This review focused on 

mechanical milling techniques, high-pressure homogenization, and other nanoparticle 

synthesis methods used in creating herbomineral formulations.
[1]

 

 

4. Phytochemical Analysis 

Analytical techniques such as high-performance liquid chromatography (HPLC), gas 

chromatography-mass spectrometry (GC-MS), and inductively coupled plasma mass 
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spectrometry (ICP-MS) were reviewed to evaluate the chemical composition and bioactive 

components of the herbs and minerals used in Rasaushadhis. 

 

RESULTS 

1. Increased Bioavailability through Nanotechnology 

Research indicates that the use of nanotechnology in the preparation of Rasaushadhis 

significantly enhances the bioavailability of their active ingredients. Nano-sized particles of 

metallic bhasmas improve solubility, allowing for faster absorption in the gastrointestinal 

tract. Studies have demonstrated that the particle size of bhasmas is often in the range of 50-

100 nm, which increases surface area and improves absorption.
[2]

 

 

2. Phytochemical Synergy 

The combination of herbs and minerals leads to a potentiation of therapeutic effects. For 

instance, Shilajit, when combined with Ashwagandha or other adaptogenic herbs, 

demonstrates enhanced anti-inflammatory and antioxidant activities. This synergy arises from 

the interaction of bioactive compounds like withanolides from Ashwagandha and fulvic acids 

from Shilajit, which together exhibit greater efficacy than when used individually.
[3]

 

 

3. Reduction in Dosage with Improved Efficacy 

Due to enhanced bioavailability, the required dose of Rasaushadhis is often lower than that of 

pure herbal or mineral preparations.
[4]

 For example, studies on Swarna Bhasma (gold ash) 

have shown that the nanoparticle formulation of this mineral enhances its bioactivity, thus 

reducing the required dosage for therapeutic effect while maintaining safety.
[5]

 

 

4. Improved Safety Profile 

The modern processing of bhasmas ensures that toxic metals, when used, are rendered inert 

through elaborate procedures involving repeated purification and calcination.
[6]

 Research 

supports the safety of properly prepared bhasmas, particularly when used at appropriate 

dosages, though ongoing studies emphasize the need for continuous toxicological 

assessments.
[7]

 

 

DISCUSSION 

The findings underscore the unique therapeutic potential of Rasaushadhis, particularly in 

enhancing bioavailability and efficacy through phytochemical synergy and nanotechnology. 

The combination of herbs and processed minerals, as per traditional Ayurvedic methods, 
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creates formulations that are more potent than their individual components. The use of 

nanoparticles in bhasmas facilitates better absorption and targeted delivery, providing a 

compelling case for integrating these ancient formulations into modern therapeutics. 

 

However, the challenge lies in the need for more rigorous clinical trials and toxicological 

assessments. While preliminary studies show promise, particularly in animal models, there is 

a need for larger human studies to validate these results. Additionally, modern regulatory 

frameworks must address concerns about the safety of using metals like mercury and lead in 

therapeutic formulations, even if they are processed according to traditional methods. 

 

Future research should focus on standardizing preparation methods for Rasaushadhis, 

conducting clinical trials to validate their efficacy, and exploring further applications of 

nanotechnology in enhancing these traditional formulations. 

 

CONCLUSION 

Phytochemical synergy in Rasaushadhis, enhanced by nanotechnology, offers a powerful 

therapeutic tool in Ayurveda. The combination of herbs and metals or minerals not only 

improves bioavailability but also enhances therapeutic efficacy, reducing the required 

dosages and minimizing potential side effects. While traditional formulations have been used 

for centuries, modern scientific techniques such as nanoparticle synthesis and phytochemical 

analysis are beginning to provide empirical evidence for their efficacy. With further research, 

Rasaushadhis could become an integral part of complementary and integrative medicine, 

offering a bridge between ancient wisdom and modern science. 
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