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Abstract: Pottali Kalpana is among the most advanced and powerful formulations in Ayurvedic Rasa 

Shastra (iatrochemistry). It aims to provide optimal therapeutic results in very small doses and is 

traditionally used for severe, acute, or deeply rooted systemic conditions. The technique of filling a cowrie 

shell, known as Kapardika Purana, is particularly significant pharmaceutically and pharmacologically in 

Pottali preparation. This article explores the conceptual basis, classical methods, and therapeutic reasoning 

behind processing herbo-mineral compounds in a Kapardika crucible, utilising both Gajaputa and Electric 

Muffle Furnace techniques. 
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I. INTRODUCTION 

In Rasa Shastra, Pottali translates to a compact, congealed bolus or bundle. By binding purified Parada 

(mercury), Gandhaka (sulfur), and other metallic or herbal ingredients into a consolidated mass, the 

surface area and oxidation states are manipulated to create a medicine that is highly bioavailable, easily 

transportable, and potent in minute doses (Alpa matra). 

Kapardika Purana is a specialised heating (Paka) method where Varatika (the shell of the marine cowrie, 

Cypraea moneta) acts as both the natural crucible during incineration and an active therapeutic ingredient 

in the final medicine. 

Pharmacological Profile of Kapardika (Varatika) 

  

Rasa (Taste) Katu (Pungent), Tikta (Bitter) 

Guna (Qualities) Ruksha (Dry), Laghu (Light) 

Veerya (Potency) Ushna (Hot) 

Vipaka (Post-digestive effect) Katu (Pungent) 

Karma (Action) Deepana (appetiser), Pachana (digestive), Vata-Kaphahara, Grahi 

Chemical Composition Primarily Calcium Carbonate (𝐶𝑎𝐶𝑂3), along with trace minerals. 

 

Methodology of Kapardika Purana 
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The pharmaceutical processing of a Kapardika-based Pottali follows a strict, sequential protocol designed 

to ensure safety, purification, and the proper synthesis of the active compounds. 

Purva Karma (Preparatory Phase): Before use, the raw cowrie shell must undergo Shodhana (purification). 

Yellow-colored, nodular cowries of moderate size are selected. They are bundled in a cloth and suspended 

in a Dola Yantra (swinging apparatus) containing Kanji (fermented sour gruel) or Nimbu Swarasa (lemon 

juice). The shells are boiled for one Yama (3 hours), rendering them brittle, purified, and free from external 

organic impurities. Simultaneously, the core drug mixture—typically a freshly prepared black sulfide of 

mercury (Kajjali) combined with specific Bhasmas (calxes) depending on the formulation—is triturated to 

a fine, homogeneous state. 

Pradhana Karma (Main Processing) 

1. Purana (Filling): The carefully triturated core powder is tightly packed into the dorsal slit (mouth) 

of the purified Kapardika. 

2. Mudrana (Sealing): The opening of the shell is sealed to prevent the medicinal contents from 

escaping during heating. This is typically done using a thick paste made of purified Tankana (borax) 

triturated with lemon juice. 

3. Sandhi Bandhana (Encapsulation): The filled and sealed cowries are placed inside a Sharava 

(earthen saucer). Another saucer is placed on top, and the joint is sealed with layers of mud-smeared cloth. 

4. Agni Karma (Incineration): Once dried, the earthen crucible is subjected to a traditional heating 

schedule (Puta), most commonly a Gajaputa (utilising roughly 1,000 cow dung cakes) or Kukkuta Puta, 

depending on the specific heat requirement of the ingredients. 

Paschat Karma (Post-Processing) 

After the fire has naturally extinguished, and the crucible has cooled completely (Swangasheeta), the seal 

is broken. The entire mass—the incinerated cowrie shell along with the internal medicine—is collected. 

Because the heat converts the Kapardika into a highly bioavailable Bhasma (calx of calcium), the shell and 

its contents are triturated together into an ultra-fine, homogeneous powder. 

Therapeutic Rationale and Advantages 

Utilising the Kapardika as a vessel is not merely a pharmaceutical convenience; it profoundly alters the 

pharmacokinetics of the final drug. 

 Synergistic Action: The calcium-rich Kapardika naturally possesses antacid, digestive, and 

astringent properties. When processed with mercurial and metallic compounds, the final drug becomes 

highly effective for gastrointestinal disorders, particularly Grahani (malabsorption syndrome), Amlapitta 

(hyperacidity), and Agnimandya (dyspepsia). 

 Protection of Volatile Principles: The hard shell acts as a physical barrier during the intense heat of 

the Puta, ensuring that volatile elements like sulfur are not entirely lost to oxidation, but rather are 

synthesised with the metals at a controlled rate. 

 Catalytic Enhancement: The presence of calcium carbonate during the incineration process can act 

as a catalyst, altering the physicochemical structure of the metals within, reducing their toxicity, and 

enhancing cellular absorption. 
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Some Formulations of Kapardika Puran Pottali 

Formulation Key Ingredients Method & Crucible Mechanism Indications 

Lokanatha 

Rasa 

Shodhita Parada 

(Mercury), 

Shodhita 

Gandhaka 

(Sulfur) 

Abhraka 

Bhasma (Mica 

calx), 

Kapardika 

(Cowrie shell) 

Core Kajjali with Bhasma is filled 

into purified Kapardika, sealed 

with Tankana-Nimbu paste, 

encapsulated in Sharava Samputa, 

and calcined via Gajaputa. The 

calcined shell and internal mass 

are triturated together. 

Severe diarrhoea (Atisara), 

dysentery (Pravahika), 

malabsorption syndrome 

(Grahani), splenic disorders 

(Pliharoga), and digestive 

insufficiency (Agnimandya). 

Lokeshwara 

Rasa 

Shodhita Parada 

(Mercury), 

Shodhita 

Gandhaka 

(Sulfur), 

Kapardika 

(Cowrie shell 

vehicle), 

Bhasmas (e.g., 

Vanga / Tamra) 

Core mixture is packed into a 

purified Varatika, sealed tightly, 

placed in an earthen crucible 

(Sharava), and incinerated to 

convert the combined matrix into 

a highly bioavailable complex. 

Chronic respiratory conditions 

(Kasa, Shwasa, 

Rajayakshma), chronic 

gastrointestinal anomalies 

(Amlapitta, Grahani), and 

malabsorption syndrome. 

The Kapardika Purana method exemplifies the ingenuity of Ayurvedic pharmaceutics, transforming a 

simple marine shell into both a robust manufacturing vessel and a critical active ingredient. Modern 

standardisation protocols, particularly using X-ray diffraction (XRD) and scanning electron microscopy 

(SEM), are validating how this unique heating process reduces particle size to the nano-scale, supporting 

the ancient rationale behind this complex procedure. 

Thermal Profile & Temperature Ranges 

For the Kapardika Purana method (where cowrie shells containing Kajjali or metallic ingredients are 

sealed inside a Sharava Samputa and incinerated), the target thermal profile aligns closely with standard 

Gajaputa equivalents. 

 Peak Temperature Target: 700∘C to 800∘C 

 Ideal Standardised Peak: 750∘C 
 Total Thermal Cycle Duration: 12 to 14 hours (including controlled ramp-up and natural 

cooling). 

Phase, Temperature Range, Ramp Rate / Hold Time, Physical & Chemical Phase Changes 

Phase 1: Dehydration & Pre-heating, 25°C-250 °C, Moderate ramp (~3.5∘C/min for 60 min), Removal of 

moisture from clay seals (Sandhi Bandhana) and trace water inside ingredients. 

Phase 2: Sulfur Fusion & Reaction, 250 °C-450 °C, Slow ramp (~2.2∘C/min over 90 min), "Fusion of free 

sulfur (S), initialisation of mercuric sulfide sulfide matrix reactions within the closed shell environment." 
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Phase 3: Calcination & Shell Conversion, 450 °C- 750 °C, Steeper ramp (~5.0∘C/min over 60 min). 

Decomposition of shell matrix (CaCO3 • CaO + CO2↑) begins; formation of complex micro-structural 

phases with core metals. 

Phase 4: Peak Thermal Soak, 750 °C (Constant), Hold for 30–60 minutes, "Ensures complete conversion 

of Kapardika into porous, easily friable calx (Varatika Bhasma) and complete organometallic bonding." 

Phase 5: Cooling Phase, 750 °C-Room Temp, Natural furnace cooling (~8–10 hours). Emulates traditional 

Swangasheeta; allows stress-free crystallisation without cracking the shell wall. 

Parameters for Standardisation 

1. Pyrometer / Thermocouple Placement: Place K-type thermocouples directly adjacent to the 

centre of the Sharava Samputa inside the chamber, rather than relying solely on the furnace wall sensor, to 

measure the true thermal exposure of the sample. 

2. Exhaust Venting: Ensure the top furnace vent remains slightly open up to 350∘C to allow organic 

gases or trace moisture to escape, then seal or damp the vent during the high-temperature soak to maintain 

a uniform atmosphere inside the heating chamber. 

3. Post-Fire Validation: Successful calcination yields a Kapardika shell that turns chalk-white, loses 

its gloss completely, and crumbles effortlessly between two fingers (Nischandrika and Mrduta criteria). 

XRD & SEM-EDX spectral differences between Gajaputa and EMF  

When comparing Kapardika Purana Pottali (or Varatika-bound Pottali formulations) prepared via 

traditional Gajaputa (cow-dung cake combustion) versus a modern Electric Muffle Furnace (EMF), 

significant structural, crystallographic, and elemental distinctions emerge. 

While both methods yield therapeutically compliant formulations fulfilling classical Bhasma Pariksha 

(e.g., Rekhapurnata, Nischandrika), their solid-state microstructures and chemical phases reflect the 

distinct thermal kinetics of open-pit biofuel combustion versus precise closed-loop electric heating 

Gajaputa v/s Electric Muffle Furnace 

PARAMETER GAJAPUTA METHOD ELECTRIC MUFFLE FURNACE 

(EMF) 

Atmospheric 

environment 

Reducing to dynamic oxidising: High 

ambient 𝐶𝑂 and carbonaceous gases 

inside pit. 

Static Oxidising: Ambient oxygen unless 

inert gas purge (e.g., 𝑁2 or 𝐴𝑟) is 

supplied. 

Thermal gradient Non-linear, steep ramp-up, rapid peak, 

slow ambient cooling. 
Linear controlled ramp rate (^circC/min), 

precise hold/soak duration. 

Crystallite size  

(xrd) 

Larger crystallites (typically 30–80 

nm) due to localised peak thermal 

spikes. 

Smaller, uniform nanocrystallites 

(typically 15–40 nm) due to steady heat 

distribution. 

Phase composition 

(xrd) 

Mixed oxides/sulfides with trace 

metastable intermediate phases. 

Pure, highly uniform thermodynamically 

stable oxide/sulfide phases. 

Surface 

morphology (sem) 

Agglomerated, heterogeneous 

flake/spherical shapes with broader 

size distribution. 

Homogeneous, uniform porous matrix 

with finer agglomeration. 

Elemental carbon 

(edx) 

Higher residual organic/biogenic 

elemental Carbon (𝐶) from fuel smoke. 

Minimal to non-existent free residual 

Carbon (𝐶). 
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Nanostructure & Bioavailability 

Both methods successfully reduce the bulk drug matrix into nano-crystalline dimensions (< 100 nm), 

fulfilling the classical criteria of Bhasma Pariksha (Rekhapurnata, Varitaratva, and Nischandrika). 

 EMF Processing: Yields superior particle size homogeneity, higher porosity, and narrower 

crystallite size distribution (15--40 nm), which optimises surface area for dissolution and gastrointestinal 

uptake. 

 Gajaputa Processing: Results in a broader particle size spectrum with micro-agglomerates. 

However, biogenic trace carbon and natural mineral doping may influence organometallic complexation 

and cellular permeability in ways that isolated pure oxides cannot replicate. 

Conclusion 

The Kapardika Purana method of Pottali Kalpana is a sophisticated Ayurvedic pharmaceutical technique 

that converts raw marine shells and herbo-mineral compounds into highly potent, low-dose nanomedicines. 

1. Analytical Validation: Standardising Agni Karma using Electric Muffle Furnaces achieves 

exceptional batch-to-batch reproducibility, precise thermodynamic control, phase purity, and controlled 

nanoparticle synthesis. 

2. Methodological Synergy: Traditional Gajaputa imparts unique chemical dynamics through 

reducing atmospheres and trace element integration, whereas EMF offers unmatched consistency for 

industrial and clinical standardisation. 

3. Future Outlook: Modern manufacturing protocols can bridge this gap by employing closed-loop 

muffle furnace heating combined with controlled atmospheric purging. This ensures that Kapardika-based 

Pottali formulations maintain traditional therapeutic efficacy while meeting international regulatory 

standards for safety, quality, and chemical stability. 
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