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ABSTRACT 

Introduction: Rasashastra and Bhaishajya Kalpana (RSBK), the 

pharmaceutical branch of Ayurveda, involves processing of herbo-mineral 

formulations using specialized techniques to enhance efficacy and safety. In 

recent decades, translational research has sought to bridge laboratory 

findings with clinical applications, validating traditional formulations 

through modern scientific methods. Methods: A comprehensive literature 
review was conducted using PubMed, Scopus, Web of Science, AYUSH 

Research Portal, and classical Ayurvedic texts. Studies published between 

2000 and 2023 were included. Clinical trials, toxicological assessments, 

analytical studies, and translational models were prioritized. Exclusion 

criteria involved anecdotal evidence and poorly documented case studies. 

Results: Preclinical research has demonstrated nanoparticulate nature, 

bioavailability, and pharmacological actions of bhasmas and herbo-mineral 

preparations. Analytical studies using SEM, TEM, XRD, and ICP-MS have 

validated structural and compositional properties. Animal models confirm 

safety and immunomodulatory effects, while limited clinical trials indicate 

therapeutic benefits in metabolic, neurological, and autoimmune disorders. 

Despite promising results, gaps remain in large-scale randomized controlled 
trials, pharmacovigilance, and international regulatory acceptance. 

Discussion: Translational research in RSBK highlights the convergence of 

ancient pharmaceutics and modern biomedical sciences. While laboratory 

studies provide mechanistic insights, clinical translation requires robust trial 

designs, harmonized quality control, and GMP adherence. Integration into 

mainstream pharmaceutics depends on addressing concerns of heavy metal 

toxicity, ensuring reproducibility, and strengthening pharmacovigilance 

frameworks. Conclusion: Translational research in RSBK offers significant 

potential to bridge laboratory findings with clinical practice. With rigorous 

validation, interdisciplinary collaboration, and regulatory harmonization, 

RSBK can evolve into a scientifically robust and globally acceptable branch 
of integrative medicine. 

KEYWORDS: Ayurveda, Bhaishajya Kalpana, Clinical application, 

Rasashastra, Translational research 
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INTRODUCTION 

Rasashastra and Bhaishajya Kalpana (RSBK) form 

the backbone of Ayurvedic pharmaceutics, focusing 

on herbo-mineral formulations, detoxification 

processes, and innovative dosage forms[1-3]. For 

centuries, these formulations have been used in 

chronic, refractory, and lifestyle-related diseases. 

Traditional texts emphasize the importance of 

purification (shodhana), incineration (marana), and 

trituration (bhavana), ensuring efficacy and safety[4-

5]. 

Modern biomedical sciences emphasize evidence-

based validation and reproducibility of drug 

formulations[6]. With advancements in 

nanotechnology, spectroscopy, and molecular 

biology, Ayurvedic formulations are being analyzed 

for their physical, chemical, and biological 

characteristics. This convergence has given rise to 

translational research, which seeks to transform 

laboratory findings into therapeutic applications[7-8]. 

The aim of this review is to analyze the role of 

translational research in RSBK, highlighting 

laboratory validations, preclinical findings, and 

clinical applications. The objectives are to 

summarize current evidence, identify gaps in 

translation, and propose strategies for integrating 

RSBK into modern pharmaceutics and healthcare 

systems[9-10]. 

MATERIALS AND METHODS 

A systematic literature review was carried out from 

January 2000 to July 2023. Databases included 

PubMed, Scopus, Web of Science, and AYUSH 

Research Portal. Search terms included 

“Rasashastra,” “Bhaishajya Kalpana,” “Ayurveda 

pharmaceutics,” “translational research,” “bhasma 

characterization,” and “clinical trials in Ayurveda.” 

Additionally, classical texts such as Charaka 

Samhita, Sushruta Samhita, Rasa Ratna Samuccaya, 

and Ashtanga Hridaya were reviewed for traditional 

foundations[11-12]. 

Inclusion criteria: [13] 

 Experimental and clinical studies on RSBK 

formulations. 

 Analytical characterizations (SEM, TEM, 

XRD, spectroscopy). 

 Toxicological and pharmacological 

investigations. 

 Reviews on translational approaches and 

integrative medicine. 

Exclusion criteria: [14] 

 Anecdotal case reports without experimental 

support. 

 Non-peer-reviewed publications lacking 

methodological rigor. 

Of the 160 identified studies, 70 were included for 

detailed synthesis, covering analytical, preclinical, 

clinical, and regulatory perspectives[15]. 

OBSERVATION AND RESULTS 

1. Traditional foundations and pharmaceutics of 

RSBK 

RSBK describes methods of detoxification 

(shodhana), incineration (marana), and repeated 

processing (bhavana) to convert metals and minerals 

into safe and therapeutically potent forms. Bhasmas 

and herbo-mineral formulations are said to achieve 

enhanced absorption, stability, and efficacy. The 

emphasis on multi-step pharmaceutics in ancient 

texts resonates with modern principles of drug 

development. 

2. Laboratory-based analytical validation 

Advances in material sciences have enabled detailed 

analysis of bhasmas and rasa preparations: 

 Nanoparticle characterization: SEM and 

TEM reveal particles in the range of 50–200 

nm. 

 Structural validation: XRD confirms 

crystalline structures aligned with therapeutic 

properties. 

 Elemental composition: ICP-MS studies 

show transformed, organometallic complexes 

rather than toxic free metals. 

 Surface chemistry: FTIR and Raman 

spectroscopy demonstrate bonding with 

organic ligands from herbal media. 

Such findings explain enhanced solubility, safety, 

and pharmacological effects, providing mechanistic 

support for traditional claims. 

3. Preclinical toxicological and pharmacological 

evidence 

Animal studies provide crucial translational insights: 

 Swarna bhasma: Shown to enhance 

macrophage activity, boost immunity, and 

exhibit cytoprotective effects. 

 Abhraka bhasma: Demonstrates hematinic, 

adaptogenic, and neuroprotective activity. 

 Tamra bhasma: Validated for 

hypolipidemic and hepatoprotective actions 

in rodent models. 
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 Rasasindura: Exhibits cytotoxicity against 

cancer cell lines, with evidence of selective 

action. 

Toxicological studies confirm the safety of properly 

prepared bhasmas, although improperly processed 

drugs exhibit harmful effects, underlining the 

importance of GMP adherence. 

4. Clinical applications and translational 

outcomes 

Clinical evidence for RSBK, though limited, is 

promising: 

 Swarna bhasma is used as an 

immunomodulator in autoimmune disorders 

and pediatric conditions. 

 Abhraka bhasma has shown efficacy in 

chronic respiratory illnesses and 

neurological conditions. 

 Tamra and Naga bhasma are prescribed for 

metabolic syndromes, diabetes, and liver 

disorders. 

 Polyherbo-mineral formulations like Maha 

Yogaraj Guggulu and Chandraprabha Vati 

demonstrate multi-target therapeutic 

benefits. 

Randomized controlled trials remain scarce, but 

available clinical reports support safety and efficacy, 

warranting further large-scale investigations. 

5. Integration with modern pharmaceutics 

RSBK principles find parallels in drug delivery and 

material sciences: 

 Shodhana resembles detoxification and 

purification processes. 

 Marana aligns with controlled calcination 

for particle size reduction. 

 Bhavana parallels wet grinding and 

nanocrystal formation. 

 Stability approaches in avaleha and asava 

formulations align with pharmaceutics 

preservation methods. 

Such convergences suggest that RSBK may 

contribute to novel drug delivery systems and 

nanopharmaceutical innovations. 

6. Regulatory and quality challenges 

Global acceptance of RSBK faces barriers: 

 Concerns about heavy metal toxicity. 

 Lack of standardized pharmacopeial 

protocols. 

 Poor pharmacovigilance systems compared 

to modern medicine. 

 Regulatory skepticism due to variable 

manufacturing practices. 

WHO and AYUSH guidelines emphasize stringent 

GMP, batch-to-batch standardization, and validated 

toxicological profiles to ensure global acceptance. 

7. Pharmacovigilance and translational 

monitoring 

Translational research in RSBK requires systematic 

pharmacovigilance. The Ministry of AYUSH has 

launched national pharmacovigilance programs for 

ASU&H drugs, but international collaboration is 

limited. Establishing global pharmacovigilance 

frameworks is critical to ensure safety monitoring as 

formulations move from laboratory to clinical 

practice. 

8. Future opportunities in translational research 

 Designing nanopharmaceuticals inspired by 

bhasma preparations. 

 Conducting multi-centric randomized 

controlled trials to establish efficacy. 

 Utilizing omics approaches to study 

molecular mechanisms. 

 Harmonizing global regulatory standards for 

integrative acceptance. 

DISCUSSION  

Translational research in RSBK offers a paradigm 

shift in validating traditional pharmaceutics through 

modern science. Laboratory findings reveal 

nanoparticulate dimensions and safe organometallic 

complexes, aligning with the goals of nanomedicine. 

Preclinical animal models provide mechanistic 

insights into immunomodulation, hepatoprotection, 

and cytotoxicity, substantiating centuries of 

empirical use. These findings highlight that ancient 

processes such as shodhana and marana were not 

arbitrary rituals but scientifically relevant techniques 

for ensuring drug safety and efficacy[16]. 

Despite promising laboratory and preclinical 

evidence, the clinical translation of RSBK remains 

limited. Most clinical data are small-scale or 

observational, lacking the rigor of randomized 

controlled trials. This represents a significant gap in 

translational research, as robust trial designs are 

essential for global recognition. Integration into 

mainstream healthcare requires not only efficacy 

evidence but also reproducibility, safety monitoring, 

and standardization[16]. 

Regulatory concerns form another barrier. Heavy 

metal toxicity is frequently cited in criticisms of 

RSBK formulations, although evidence shows that 
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classical processes detoxify raw materials into safe 

forms. The challenge lies in ensuring strict 

adherence to GMP and validated preparation 

protocols. Without such quality controls, improper 

formulations can enter the market, leading to safety 

issues and erosion of public trust[17]. 

Pharmacovigilance plays a critical role in 

translation. Modern medicine mandates systematic 

reporting of adverse events, whereas Ayurveda’s 

pharmacovigilance is still evolving. Strengthening 

surveillance, creating global databases, and 

integrating AYUSH pharmacovigilance with 

international frameworks will be crucial for clinical 

translation[18]. 

Future prospects are bright. RSBK formulations 

may inspire novel nanopharmaceuticals, 

immunotherapeutics, and integrative protocols for 

chronic diseases. Collaborative research across 

Ayurveda, pharmacology, and nanoscience can yield 

breakthrough therapies. Omics technologies offer 

opportunities to elucidate molecular pathways, 

improving mechanistic understanding. International 

collaboration on harmonized regulatory standards 

will further enhance translational outcomes[19]. 

In conclusion, RSBK embodies a rich pharmaceutics 

tradition with direct relevance to modern 

translational research. Laboratory validations have 

laid the foundation; the next step is rigorous clinical 

research and regulatory harmonization. With these 

measures, RSBK can evolve from traditional 

practice into a scientifically validated component of 

integrative medicine[20].  

CONCLUSION 

Translational research in Rasashastra and 

Bhaishajya Kalpana (RSBK) underscores the 

scientific relevance of Ayurvedic pharmaceutics in 

modern healthcare. Laboratory studies confirm the 

nanoparticulate nature, altered elemental 

composition, and pharmacological activities of 

herbo-mineral formulations. Preclinical animal 

models validate their immunomodulatory, 

hepatoprotective, and cytotoxic properties, while 

early clinical studies demonstrate therapeutic 

potential in chronic and lifestyle-related disorders. 

However, significant challenges hinder clinical 

translation, including lack of standardized GMP-

based protocols, limited randomized controlled 

trials, and inadequate pharmacovigilance systems. 

Concerns regarding heavy metal toxicity persist, 

though evidence supports the safety of properly 

prepared formulations. Addressing these challenges 

requires interdisciplinary collaboration, harmonized 

regulatory frameworks, and large-scale, well-

designed clinical trials. 

The integration of RSBK into modern pharmaceutics 

and healthcare systems is not only possible but 

highly promising. By leveraging modern analytical 

tools, omics technologies, and nanoscience, RSBK 

formulations can inspire next-generation 

therapeutics. Stronger pharmacovigilance, global 

regulatory harmonization, and evidence-based 

clinical validation will ensure safety and credibility. 

In conclusion, translational research in RSBK 

represents a bridge from laboratory insights to 

clinical applications. With scientific rigor and 

collaborative effort, RSBK can contribute 

significantly to integrative medicine, offering safe, 

effective, and innovative therapeutic options for 

global healthcare. 
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