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Abstract Manuscript Information 

Rasashastra is a specialized branch of Ayurveda concerned with the pharmaceutical 

processing and therapeutic utilization of metals, minerals, gemstones and other inorganic 

substances. Classical Rasashastra developed systematic procedures such as Shodhana, 

Bhavana, Mardana, Jarana, Marana, Amritikarana and Satvapatana to transform raw 

materials into therapeutically suitable preparations. Bhasma, Kupipakwa Rasayana, 

Parpati, Pottali and various mineral-herbal formulations represent important dosage 

forms described in this discipline. In the contemporary era, the quality, reproducibility 

and safety of Rasashastra preparations require integration of classical pharmaceutical 

principles with modern analytical science. Techniques such as X-ray diffraction, 

scanning electron microscopy, energy-dispersive X-ray analysis, Fourier-transform 

infrared spectroscopy, particle-size analysis, inductively coupled plasma mass 

spectrometry and thermal analysis can provide valuable information regarding phase 

composition, elemental profile, morphology, particle characteristics and thermal 

behaviour. Recent research indicates that pharmaceutical processing can produce 

substantial physicochemical changes in metallic and mineral materials. However, 

variations in raw materials, processing conditions and analytical methodology may lead 

to differences between batches and studies. Therefore, standardization should 

incorporate classical quality-control tests, validated physicochemical parameters, 

elemental characterization, process control, stability testing and appropriate safety 

evaluation. This review summarizes the classical foundations of Rasashastra, major 

pharmaceutical procedures, important dosage forms, modern approaches to 

standardization, safety considerations and future research opportunities. 
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1. INTRODUCTION 

Ayurveda is a traditional system of medicine that encompasses 

preventive, promotive and therapeutic approaches to health. 

Among its specialized disciplines, Rasashastra occupies an 

important position in Ayurvedic pharmaceutics. 

The term Rasashastra broadly refers to the science dealing with 

pharmaceutical processing and therapeutic application of 

substances such as metals, minerals and other inorganic 

materials. Classical texts describe elaborate procedures 

intended to purify, process, transform and formulate these 

substances into medicinal preparations. 

Unlike simple herbal preparations, many Rasashastra 

formulations involve multiple sequential pharmaceutical 

procedures. The final product may have physical and chemical 

characteristics substantially different from those of the original 

raw material. 

The increasing global interest in traditional medicines has 

generated renewed attention toward quality control and 

scientific characterization of Rasashastra preparations. 

Consequently, contemporary research has increasingly focused 

on understanding the physicochemical changes associated with 

classical pharmaceutical processing. 

 

2. Historical and Classical Background 

Rasashastra developed through the gradual evolution of Indian 

alchemical and pharmaceutical traditions. Classical texts such 

as Rasaratna Samuccaya and Rasatarangini describe numerous 

metals, minerals, pharmaceutical procedures and formulations. 

The classical literature emphasizes that raw metallic and 

mineral substances should undergo appropriate processing 

before therapeutic use. Procedures such as Shodhana and 

Marana are described as essential steps in preparing several 

Bhasma. 

 

The discipline subsequently developed a wide range of 

pharmaceutical dosage forms, including: 

- Bhasma 

- Rasayoga 

- Kupipakwa Rasayana 

- Parpati 

- Pottali 

- Khalviya preparations 

- Pishti 

- Satva preparations 

The diversity of these dosage forms demonstrates the 

sophisticated pharmaceutical orientation of classical 

Rasashastra. 

 

3. Fundamental Principles of Rasashastra 

Several concepts form the foundation of Rasashastra 

pharmaceutical practice. 

 

3.1 Shodhana 

Shodhana is a classical pharmaceutical procedure used for 

processing and purification of selected substances. It may 

involve media such as herbal juices, decoctions, oils, 

buttermilk or other materials depending on the substance and 

classical reference. 

From a contemporary perspective, Shodhana may involve 

changes in surface characteristics, removal or modification of 

certain impurities, changes in composition and alteration of 

physical properties. However, these effects should be 

established experimentally for each substance and procedure. 

 

3.2 Bhavana 

Bhavana involves wet trituration of a powdered material with 

a specified liquid medium. 

The process may influence: 

- particle-size distribution, 

- surface characteristics, 

- homogeneity, 

- interaction with organic constituents, 

- and subsequent pharmaceutical transformation. 

The selection of Bhavana Dravya is therefore an important 

component of pharmaceutical standardization. 

 

3.3 Mardana 

Mardana refers to mechanical trituration and grinding. It 

facilitates particle-size reduction and homogenization. 

The duration, apparatus and intensity of Mardana may 

influence the final physical characteristics of the product. 

 

3.4 Jarana 

Jarana is described in relation to specific metals and 

pharmaceutical procedures. It involves heating and processing 

intended to modify the physical state of the material. 

The precise chemical changes produced during Jarana require 

investigation using appropriate analytical techniques. 

 

3.5 Marana 

Marana is the classical incineration process used for the 

preparation of Bhasma. 

It generally involves: 

1. purification or preliminary processing, 

2. Bhavana, 

3. preparation of pellets or Chakrikas, 

4. controlled heating, 

5. cooling, 

6. trituration, 

7. repetition when required. 

The final product is evaluated using classical Bhasma Pariksha 

and, increasingly, modern analytical techniques. 

 

4. Bhasma as an Important Rasashastra Dosage Form 

Bhasma represents one of the most important pharmaceutical 

forms of Rasashastra. 

A properly prepared Bhasma is traditionally expected to 

possess specific characteristics such as: 

- fineness, 

- absence of metallic lustre, 

- appropriate floating characteristics, 

- ability to enter the lines of the fingers, 

- and absence of reversion toward the original metallic state 

under the prescribed classical tests. 
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Important classical tests include: 

Rekhapurnatva 

The powder should be sufficiently fine to enter the lines of the 

fingers. 

Varitaratva 

The Bhasma may float on the surface of still water. 

Nischandratva 

The characteristic metallic lustre should be absent. 

Niruttha 

The preparation is assessed for its resistance to returning to 

metallic form under the classical test conditions. 

These tests remain valuable as traditional quality indicators but 

can be supplemented by quantitative analytical methods. 

 

5. Major Pharmaceutical Dosage Forms 

 

5.1 Bhasma 

Bhasma are fine processed preparations of metals and minerals 

obtained through prescribed pharmaceutical procedures. 

 

5.2 Kupipakwa Rasayana 

These preparations are processed in specially designed glass 

bottles under controlled heating conditions. 

 

5.3 Parpati 

Parpati preparations are produced by melting and spreading 

suitable ingredients to form thin flakes. 

 

5.4 Pottali 

Pottali formulations involve compact preparation of selected 

ingredients and specialized pharmaceutical processing. 

 

5.5 Pishti 

Pishti preparations are generally prepared by triturating 

selected substances with appropriate liquid media without the 

conventional high-temperature incineration associated with 

Bhasma. 

 

6. Importance of Pharmaceutical Process Control 

One of the most important contemporary research 

requirements in Rasashastra is systematic documentation of 

pharmaceutical processing. 

Important process variables include: 

- identity and quality of raw materials, 

- particle size, 

- quantity of ingredients, 

- Shodhana media, 

- Bhavana Dravya, 

- duration of trituration, 

- number of Bhavana cycles, 

- pellet size, 

- heating method, 

- temperature profile, 

- duration of heating, 

- number of Puta, 

- cooling conditions, 

- final yield. 

Small variations in these parameters may influence the 

characteristics of the final product. 

Therefore, modern standardization should move beyond 

testing only the final product and should incorporate process 

standardization. 

 

7. Modern Analytical Characterization 

Modern analytical science provides several tools for 

understanding Rasashastra preparations. 

 

7.1 X-Ray Diffraction 

XRD is useful for identifying crystalline phases. 

It can help determine whether pharmaceutical processing 

results in transformation of the starting material into a new 

crystalline phase. 

 

7.2 Scanning Electron Microscopy 

SEM provides information regarding: 

- particle morphology, 

- surface texture, 

- aggregation, 

- particle dimensions. 

It is particularly useful for studying changes in morphology 

after pharmaceutical processing. 

 

7.3 Energy-Dispersive X-Ray Analysis 

EDX/EDAX can provide elemental composition associated 

with the analyzed sample. 

It may be used to compare the elemental profile of raw 

materials, intermediates and final preparations. 

 

7.4 Fourier Transform Infrared Spectroscopy 

FTIR can provide information regarding chemical bonds and 

functional groups. 

It may be particularly useful when herbal Bhavana media are 

used during processing. 

 

7.5 Particle-Size Analysis 

Particle-size analysis can provide quantitative information 

regarding the physical dimensions of the preparation. 

Parameters such as D10, D50 and D90 may be reported where 

appropriate. 

 

7.6 ICP-MS and ICP-OES 

Inductively coupled plasma-based techniques can provide 

sensitive quantitative elemental analysis. 

 

These techniques may be particularly valuable for 

determining: 

- major elements, 

- minor elements, 

- trace elements, 

- and potentially undesirable elemental contaminants. 

 

7.7 Thermal Analysis 

Thermogravimetric analysis and differential scanning 

calorimetry may provide information regarding thermal 

stability and transitions. 
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These techniques can help characterize the behaviour of 

Rasashastra preparations under controlled heating. 

 

8. Relationship Between Classical and Modern Parameters 

An important area of Rasashastra research is correlation 

between classical observations and modern measurable 

characteristics. 

 
Classical Parameter Potential Modern Correlate 

Rekhapurnatva Particle size / fineness 

Varitaratva Surface characteristics and particle behaviour 

Nischandratva Alteration of metallic phase / surface 

Niruttha Chemical and phase stability 

Bhasma colour Surface composition and morphology 

Mardava Particle characteristics 

 

These correlations should be experimentally established rather 

than assumed to be equivalent. 

 

9. Standardization of Rasashastra Formulations 

Standardization is essential for ensuring consistency, quality 

and reproducibility. 

 

A comprehensive standardization protocol should include: 

Raw-material standardization 

- authentication, 

- purity assessment, 

- elemental analysis, 

- physicochemical evaluation. 

 

In-process control 

- temperature, 

- duration, 

- number of processing cycles, 

- weight changes, 

- physical observations. 

 

Finished-product evaluation 

- organoleptic parameters, 

- classical Bhasma Pariksha, 

- physicochemical parameters, 

- elemental analysis, 

- phase identification, 

- particle characterization, 

- microbial quality where applicable, 

- stability testing. 

Such a multi-dimensional approach is more appropriate than 

relying on a single test. 

 

10. Safety Considerations 

Safety is a critical component of contemporary research 

involving metallic and mineral Ayurvedic preparations. 

The presence of an element in a formulation does not by itself 

establish either safety or toxicity. Chemical form, oxidation 

state, particle characteristics, dose, bioavailability and 

interactions with other constituents can influence biological 

behaviour. 

 

 

Therefore, safety assessment should consider: 

1. elemental composition, 

2. chemical/phase characterization, 

3. potential contaminants, 

4. appropriate dose, 

5. exposure duration, 

6. in-vitro cytotoxicity where appropriate, 

7. in-vivo toxicological studies where scientifically and 

ethically justified. 

Analytical detection of an element should not automatically be 

interpreted as evidence of toxicity. 

 

11. Current Research Evidence 

Experimental research on Yashada Bhasma illustrates the 

importance of combining classical and modern 

characterization. 

One published study investigated traditionally prepared 

Yashada Bhasma using classical tests and physicochemical 

techniques including XRD, DLS, zeta-potential analysis, SEM 

and EDAX. The investigators reported substantial changes in 

the material after pharmaceutical processing, including a 

change in crystalline phase and reduction in particle size. 

More recent work has used an even broader analytical 

platform, including XRD, XPS, SEM, TEM, EDAX, DLS, 

TGA-DSC and FTIR. Differences in the reported crystalline 

phases between studies highlight the importance of 

documenting the exact pharmaceutical method and processing 

conditions when comparing Rasashastra preparations. 

This evidence supports a methodological principle: the name 

of a Bhasma alone is insufficient to define its complete 

physicochemical identity; the pharmaceutical process and 

analytical fingerprint must also be considered. 

 

12. Challenges in Rasashastra Research 

Despite significant progress, several challenges remain. 

 

12.1 Variability in Classical Procedures 

Different classical texts may describe different pharmaceutical 

methods. Investigators must clearly specify the reference and 

procedure adopted. 

 

12.2 Lack of Uniform Process Parameters 

Traditional descriptions may not always provide modern 

quantitative process parameters such as exact temperature-time 

profiles. 

 

12.3 Batch-to-Batch Variation 

Variation in raw materials and processing may produce 

differences between batches. 

 

12.4 Analytical Heterogeneity 

Different studies may use different analytical instruments, 

sample preparation techniques and reporting standards. 

 

12.5 Limited Long-Term Safety Data 

More systematic long-term safety and pharmacokinetic 

research is needed for selected Rasashastra preparations. 
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13. Future Research Directions 

Future Rasashastra research should focus on the integration of 

traditional knowledge with advanced pharmaceutical science. 

 

Potential research areas include: 

1. Quality-by-Design (QbD) approaches for Rasashastra 

manufacturing. 

2. Design of Experiments (DoE) for optimization of 

pharmaceutical procedures. 

3. Development of standardized temperature-time profiles 

for Puta. 

4. Multi-batch analytical fingerprinting. 

5. Advanced elemental speciation. 

6. Nano-scale characterization of selected Bhasmas. 

7. Stability-indicating analytical methods. 

8. Pharmacokinetic and bioavailability studies. 

9. Systematic toxicological evaluation. 

10. Correlation between classical Bhasma Pariksha and 

modern analytical parameters. 

11. Development of reference standards for selected 

formulations. 

12. Digital documentation of pharmaceutical processing. 

13. Development of validated SOPs for traditional 

pharmaceutical procedures. 

 

14. CONCLUSION 

Rasashastra represents a sophisticated traditional 

pharmaceutical discipline with a unique body of knowledge 

concerning the processing of metals, minerals and other 

substances. Classical procedures such as Shodhana, Bhavana, 

Mardana, Jarana and Marana form the foundation of its 

pharmaceutical methodology. 

Contemporary analytical science provides an opportunity to 

investigate the physicochemical transformation produced by 

these procedures. Techniques such as XRD, SEM-EDAX, 

FTIR, particle-size analysis, ICP-MS, XPS and thermal 

analysis can provide complementary information about phase 

composition, morphology, elemental profile and other 

characteristics. 

The future of Rasashastra research should not involve 

replacement of classical principles by modern analytical 

methods; rather, it should involve scientific correlation and 

integration of classical pharmaceutical wisdom with validated 

contemporary methodologies. 

A comprehensive research framework incorporating raw-

material authentication, process standardization, classical 

Bhasma Pariksha, physicochemical characterization, 

elemental analysis, stability studies and appropriate safety 

evaluation may significantly strengthen the scientific 

foundation and reproducibility of Rasashastra formulations. 
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