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Abstract
Background

Rasashastra is an important branch of Ayurveda dealing with the pharmaceutical processing of metals,
minerals, gems, animal products, and herbal drugs to produce potent therapeutic formulations known as
Rasaushadhis. Among the various dosage forms described in Rasashastra, Pottali Kalpana occupies a unique
position because of its compact structure, high therapeutic potency, rapid onset of action, prolonged shelf life,
and administration in minute doses. Classical Ayurvedic scholars considered Pottali preparations as superior
formulations for the management of chronic, difficult-to-treat, and life-threatening diseases. The
pharmaceutical process involves purification (Shodhana), trituration (Mardana), preparation of Kajjali,
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repeated levigation (Bhavana), compact bolus formation (Bandhana), wrapping in silk cloth, and controlled
heating using media such as molten sulphur (Gandhaka Drava), salt (Lavana), or Puta.

Objective

The present review aims to critically evaluate the historical evolution, classical concepts, pharmaceutical
methodology, classification, standardization, therapeutic applications, safety aspects, and recent scientific
advances related to Pottali Kalpana.

Methods

Classical Ayurvedic literature including Rasa Ratna Samuccaya, Rasendra Sara Sangraha, Rasendra
Chudamani, Ayurveda Prakasha, Rasa Tarangini, Bharata Bhaishajya Ratnakara, and the Ayurvedic
Pharmacopoeia of India was reviewed. Recent scientific literature available through PubMed, Scopus,
Google Scholar, AYUSH Research Portal, and peer-reviewed journals was critically analyzed.

Results

Classical literature describes several Pottali formulations including Hemagarbha Pottali, Hamsa Pottali,
Hiranyagarbha Pottali, Swarna Pottali, and Lokanatha Pottali. The pharmaceutical procedures involve
multiple processing steps that induce significant physicochemical transformations. Contemporary analytical
studies demonstrate reduction in particle size, formation of stable metal-sulphur complexes, improved
crystallinity, enhanced surface area, and better physicochemical stability. Experimental and preliminary
clinical studies suggest therapeutic potential in respiratory disorders, chronic fever, metabolic diseases,
gastrointestinal disorders, cardiovascular diseases, and Rasayana therapy.

Conclusion

Pottali Kalpana represents one of the most sophisticated pharmaceutical innovations in Ayurveda. Classical
pharmaceutical principles are supported by modern analytical techniques, indicating that the traditional
processing methods produce stable and potentially bioavailable medicinal formulations. Nevertheless, further
multicentric clinical trials, pharmacokinetic studies, toxicological evaluation, and international
standardization are required to establish stronger scientific evidence and facilitate global acceptance.

Keywords: Pottali Kalpana, Rasashastra, Parada, Gandhaka, Kajjali, Rasoushadhi, Standardization,
Nanomedicine, Ayurvedic Pharmaceutics.

1. Introduction

Ayurveda, the traditional system of medicine of India, has served humanity for more than five millennia by
emphasizing the preservation of health and the treatment of disease through a holistic approach. Among its
specialized branches, Rasashastra is devoted to the pharmaceutical processing of mercury (Parada), sulphur
(Gandhaka), metals, minerals, gems, poisonous substances, and herbal drugs into therapeutically potent
formulations known as Rasaushadhis.

The evolution of Rasashastra marked a major advancement in Ayurvedic pharmaceutics by introducing dosage
forms requiring very small doses, rapid therapeutic action, and extended shelf life. Among these
formulations, Pottali Kalpana is recognized as one of the most refined pharmaceutical preparations due to its
unique method of manufacture and remarkable therapeutic efficacy.

The Sanskrit word ""Pottali* literally means a compact bundle, packet, or bolus. In Rasashastra, it refers to
a compact medicinal mass prepared by triturating purified mercury, sulphur, metallic Bhasmas, mineral drugs,
and herbal media into a homogeneous mixture, followed by compact molding, wrapping in silk cloth, and
controlled heating. These pharmaceutical processes are believed to enhance the potency, stability, and
bioavailability of the formulation while allowing administration in minute doses.
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Classical Ayurvedic physicians prescribed Pottali formulations for severe diseases such as Rajayakshma
(consumptive disorders), chronic fever, Grahani (malabsorption syndrome), Kasa (chronic cough),
Shwasa (bronchial asthma), Pandu (anemia), Prameha (metabolic disorders), Hridroga (cardiovascular
disorders), and as Rasayana (rejuvenative therapy).

Although several experimental studies have evaluated the physicochemical characteristics of selected Pottali
preparations, comprehensive review articles integrating classical concepts with recent scientific evidence
remain limited. Therefore, the present review aims to critically analyze the historical development,
pharmaceutical procedures, classification, therapeutic applications, analytical standardization, safety profile,
and future research prospects of Pottali Kalpana.

2. Aim and Objectives
Aim
To comprehensively review the classical and contemporary literature on Pottali Kalpana with special

reference to pharmaceutical preparation, therapeutic applications, standardization, analytical evaluation, and
future research prospects.

Objectives

1. To review the historical evolution and classical references of Pottali Kalpana.
2. To explain the concept, definition, and pharmaceutical principles.

3. To describe the classification and manufacturing procedures.

4. To evaluate the role of individual ingredients.

5. To summarize therapeutic indications from classical texts.

6. To review modern analytical techniques used for standardization.

7. Todiscuss safety, toxicity, and quality control aspects.

8. To identify research gaps and future directions.

3. Literature Review

3.1 Etymology (Nirukti)

The Sanskrit term **Pottali* (tﬂsﬁ) is derived from the root meaning a bundle, packet, pouch, or compact
bolus tied together.

In the pharmaceutical context, Pottali refers to a compact medicinal mass prepared by:

Triturating purified ingredients into a homogeneous mixture.
Moulding the mixture into a bolus.

Wrapping it in silk cloth (Kauseya Vastra).

Subjecting it to controlled heating.

Thus, Pottali Kalpana is both a dosage form and a specialized pharmaceutical process designed to maximize
therapeutic potency.

3.2 Definition

Although classical texts describe the preparation method rather than a formal definition, Pottali Kalpana may
be defined as:

""A specialized Rasashastra pharmaceutical preparation in which purified mercury, sulphur, metallic
and mineral drugs, along with herbal media, are processed through Kajjali preparation, repeated
Bhavana, compact bolus formation, silk wrapping, and controlled heating to produce a stable, highly
potent medicine administered in minute doses.""
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3.3 Concept of Pottali Kalpana

The fundamental philosophy of Pottali Kalpana is based on the principle that pharmaceutical processing
(Samskara) enhances the therapeutic properties of a drug. According to Rasashastra, repeated purification,
trituration, levigation, and heating not only remove impurities but also transform the physicochemical nature
of the ingredients, making them more suitable for therapeutic use.

Objectives of Pottali Kalpana

e To enhance therapeutic potency.

e To reduce the therapeutic dose.

e To improve stability and shelf life.

e To facilitate easy transportation and storage.

e To increase patient compliance.

e To achieve rapid therapeutic action.

e To enhance bioavailability through repeated pharmaceutical processing.

4. Review of Classical Literature

4.1 Rasa Ratna Samuccaya

This text provides one of the earliest systematic descriptions of Pottali Kalpana. It emphasizes:
e purification of mercury,

e proper Kajjali preparation,

e silk cloth wrapping,

e Gandhaka Drava heating,
e therapeutic superiority of compact formulations.

4.2 Rasendra Sara Sangraha
This treatise elaborates:

e pharmaceutical procedures,
ingredient proportions,
heating techniques,
therapeutic indications.

Several formulations such as Hemagarbha Pottali are described in detail.

4.3 Rasendra Chudamani
This work highlights:

e pharmaceutical precision,

e quality of Kajjali,

e importance of temperature regulation,

e physician's expertise in pharmaceutical processing.
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4.

Ayurveda Prakasha provides practical information regarding:

4.

4 Ayurveda Prakasha

selection of ingredients,
Bhavana media,
duration of heating,
dosage,

therapeutic indications.

5 Rasa Tarangini

Rasa Tarangini describes:

4.

This compilation contains numerous Pottali formulations including:

pharmaceutical methodology,
dosage,

storage,

precautions,

therapeutic applications.

6 Bharata Bhaishajya Ratnakara

Hemagarbha Pottali
Hamsa Pottali
Swarna Pottali
Hiranyagarbha Pottali
Lokanatha Pottali

These formulations are indicated in chronic diseases, respiratory disorders, metabolic disorders, and Rasayana

th

5.

erapy.

Classification of Pottali Kalpana

Although classical texts do not provide a single standardized classification, Pottali Kalpana can be classified

based on pharmaceutical processing, ingredients, and therapeutic application.

S.
A

1 Based on Pharmaceutical Method
. Gandhaka Drava Pottali

Heating medium: Molten sulphur.
Most widely practiced method.
Produces compact and stable formulations.

Examples:

Hemagarbha Pottali
Hamsa Pottali
Swarna Pottali

J
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B. Lavana Pottali

e Heating in molten salt.
Provides uniform heat transfer.
Reduces the risk of overheating.

C. Puta Pottali

Prepared using traditional Puta heating.
Suitable for formulations requiring gradual thermal exposure.

D. Bhavana Pottali

Prepared mainly through repeated levigation.
Used for formulations requiring minimal heating.

E. Kupipakwa-associated Pottali

5.2 Based on Ingredients

Mercury-dominant Pottali
Sulphur-dominant Pottali
Gold-containing Pottali
Multi-metallic Pottali

5.3 Based on Therapeutic Use

Rasayana Pottali
Vajikarana Pottali
Emergency Pottali
Disease-specific Pottali

6. Major Classical Formulations

Formulation Principal Ingredients Major Indications
Hemagarbha Pottali Parada, Gandhaka, Swarna | Rajayakshma, Rasayana
Hamsa Pottali Parada, Gandhaka Kasa, Shwasa

Swarna Pottali Swarna Bhasma Rasayana, Debility
Hiranyagarbha Pottali Gold-based formulation Rejuvenation

Lokanatha Pottali Mixed mineral formulation |Grahani, Jwara

Employs pharmaceutical principles similar to Kupipakwa Rasayana with prolonged controlled heating.
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7. Pharmaceutical Preparation of Pottali Kalpana
7.1. Raw Materials Used

The ingredients used in Pottali Kalpana vary according to the formulation, but the common constituents
include purified mercury, sulphur, metallic Bhasmas, mineral drugs, and herbal media.

7.2 Pharmaceutical Procedure
1 Shodhana (Purification)

Shodhana is the first and most essential pharmaceutical step. It removes impurities, reduces toxicity, and
improves the therapeutic suitability of raw materials.

Objectives

Detoxification.

Removal of physical and chemical impurities.
Enhancement of therapeutic properties.

Facilitation of subsequent pharmaceutical processing.

Purified Parada and Gandhaka exhibit improved triturability and are more suitable for Kajjali preparation.

2 Kajjali Preparation
Kajjali is the pharmaceutical base of most Pottali formulations.

Procedure

e Purified Parada and Gandhaka are triturated in a Khalva Yantra until a fine, homogeneous, lustreless
black powder is obtained.

e Metallic Bhasmas are added only after satisfactory Kajjali formation.
Characteristics of Proper Kajjali

e Lustreless (Nischandra)

e Smooth texture

e Uniform black colour

e Absence of free mercury globules

e Rekhapurna (enters the furrows of the fingers)

Kajjali acts as:

Drug carrier.

Catalyst.

Stabilizing matrix.

Medium for homogeneous dispersion.

3 Bhavana (Levigation)
Bhavana is performed by triturating Kajjali with herbal juices or decoctions.
Objectives

e Particle size reduction.

e Uniform distribution of ingredients.
e Incorporation of phytoconstituents.
e Enhancement of bioavailability.

e Improved therapeutic potency.
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Common Bhavana Media

Kumari Swarasa
Tulasi Swarasa
Ardraka Swarasa
Nimbu Swarasa
Bhringaraja Swarasa

Repeated Bhavana is believed to facilitate intimate interaction between metallic and herbal constituents.

4 Bandhana (Pottali Formation)
After completion of Bhavana, the pharmaceutical mass is moulded into a compact bolus.
The bolus is:

e Wrapped in silk cloth.
e Tied securely with silk thread.
e Prepared for controlled heating.

Importance

Uniform heating.

Mechanical stability.
Prevention of fragmentation.
Ease of handling.

5 Heating (Paka)

Controlled heating is the critical stage of Pottali preparation.

A. Gandhaka Drava Method

The silk-wrapped Pottali is suspended in molten sulphur and heated under controlled conditions.
Advantages

Uniform heat transfer.
Formation of stable sulphides.
Compact dosage form.
Improved stability.

B. Lavana Yantra
Heating in molten salt provides gradual and uniform heat.
C. Puta Method

Traditional heating using cow-dung cakes or modern muffle furnaces for formulations requiring slow heating.

8. Standard Operating Procedure (SOP)
A modern SOP for Pottali Kalpana includes:

1. Procurement and authentication of raw materials.
2. Classical Shodhana of ingredients.

3. Preparation of Kajjali.

4. Incorporation of Bhasmas.
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o

Repeated Bhavana.
Formation of compact bolus.
Silk wrapping.

Controlled heating.

. Natural cooling.

10. Packaging and storage.

©oNe

Documentation of each step ensures reproducibility and quality assurance.

9. Quality Control
9.1 In-Process Quality Control

e Authentication of raw materials.

e Completion of Shodhana.

e Proper Kajjali characteristics.

e Uniform Bhavana.

e Controlled heating.

e Absence of cracks in the finished Pottali.

9.2 Finished Product Evaluation

Organoleptic

e Colour
e Odour
e Texture

e Compactness

Physicochemical

e Moisture content

e Ashvalue

e Acid-insoluble ash

e Lossondrying

e pH (where applicable)

Instrumental Analysis

e XRD
e SEM
e TEM
e FTIR
e ICP-MS
o XRF

e Particle size analysis
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10. Safety and Toxicological Considerations
The safety of Pottali Kalpana depends on:

e Proper authentication of raw materials.

e Classical Shodhana procedures.

e Standardized pharmaceutical processing.

e Appropriate dosage.

e Administration under qualified Ayurvedic supervision.

Improper purification or manufacturing may increase the risk of heavy-metal exposure. Therefore, modern
quality-control measures and pharmacovigilance are essential.

11. Discussion

Pottali Kalpana represents one of the highest achievements of Ayurvedic pharmaceutics. Classical
pharmaceutical processes—including Shodhana, Kajjali preparation, Bhavana, and controlled heating—
demonstrate a sophisticated understanding of drug transformation and stabilization. Modern analytical
techniques have shown that these processes alter particle size, morphology, and crystalline characteristics,
providing a possible scientific explanation for the traditional claims of enhanced potency and reduced dosage.

Nevertheless, current scientific evidence is still limited. Many published studies are descriptive or analytical,
while robust pharmacological investigations, pharmacokinetic studies, and randomized controlled clinical
trials remain scarce. Future research should integrate classical Ayurvedic principles with contemporary
pharmaceutical science to establish evidence-based standards for manufacturing, quality assurance, safety,
and clinical efficacy.

12. Future Perspectives
Future research should focus on:

Development of standardized pharmacopeial monographs.
Multicentric randomized clinical trials.

Pharmacokinetic and bioavailability studies.
Toxicological evaluation according to OECD guidelines.
Nano-characterization of formulations.

Al-assisted pharmaceutical standardization.

International harmonization of quality-control standards.
Integration with evidence-based healthcare systems.

NG~ wWDdE

13. Conclusion

Pottali Kalpana is one of the most sophisticated pharmaceutical dosage forms described in Rasashastra.
Through systematic purification, Kajjali preparation, repeated Bhavana, compact bolus formation, and
controlled heating, it transforms metals, minerals, and herbal ingredients into stable, potent formulations that
are administered in minute doses. Classical descriptions are increasingly supported by modern analytical
evidence demonstrating physicochemical transformations and improved stability.

Although traditional experience suggests broad therapeutic utility, further experimental research, toxicological
evaluation, pharmacokinetic studies, and well-designed clinical trials are required to strengthen the scientific
evidence base and facilitate wider acceptance of Pottali Kalpana in integrative healthcare.
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