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ABSTRACT

Introduction: Kupipakwa Kalpana (KK) is one of the most sophisticated
pharmaceutical procedures in Ayurveda, widely used in the preparation of
potent herbo-mineral and metallic formulations such as Rasasindura,
Makaradhwaja, and Manikya Rasa. It involves the controlled heating of
materials in a sealed glass bottle (Kupi), under specific temperature
gradients and protective measures, ensuring transformation into safe,
bioavailable, and therapeutically active products. Methods: A
comprehensive literature review was conducted by screening classical
Ayurvedic texts (Brihat-trayi, Rasashastra Granthas, and Bhaishajya
Ratnavali) alongside modern scientific databases (PubMed, Scopus, Web of
Science, AYUSH Research Portal). Studies published between 19802024
focusing on pharmaceutics, safety, and pharmacological evaluations of KK
preparations were included. Traditional descriptions were compared with
modern pharmaceutics and analytical studies. Results: Classical literature
highlights the importance of Kupipakwa techniques in producing
formulations with enhanced Rasayana (rejuvenating) and Yogavahi
(catalytic) properties. Modern analytical studies using XRD, SEM, ICP-MS,
and FTIR confirm particle size reduction to the nano/micro range and
transformation  of  metals/minerals into  bio-assimilable  forms.
Pharmacological investigations have shown therapeutic efficacy in
conditions like arthritis, respiratory disorders, and neurological diseases.
Despite this, challenges remain regarding standardization, regulatory
guidelines, and safety validation. Discussion: The integration of traditional
wisdom with advanced scientific methodologies demonstrates that KK is a
unique pharmaceutic process bridging ancient knowledge with
nanomedicine. However, more clinical trials, safety evaluations, and quality
control protocols are required for wider global acceptance. Conclusion:
Kupipakwa Kalpana holds immense importance in Ayurvedic
pharmaceutics due to its ability to transform metals and minerals into
therapeutically safe and effective formulations. Its principles resonate with
modern nanotechnology, offering scope for novel drug delivery systems.
KEYWORDS: Ayurveda, Kupipakwa Kalpana, Nanomedicine,
Rasashastra, Standardization
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INTRODUCTION
Ayurveda, the traditional system of Indian medicine,
encompasses a highly evolved branch known as
Rasashastra, which deals with the use of minerals
and metals in therapeutics™. Among the various
pharmaceutical techniques described, Kupipakwa
Kalpana (KK) stands out due to its sophistication,
precision, and ability to yield formulations of
unparalleled potency. The uniqueness of KK lies in
subjecting drugs to a controlled heating process
inside a specially prepared glass bottle (Kupi),
ensuring complete transformation of raw materials
into bioavailable and safe therapeutic agentst?l.
Kupipakwa Kalpana has been used for centuries to
prepare celebrated formulations like Rasasindura,
Makaradhwaja, and Hinguleshwara Rasa. These
medicines are acclaimed for their efficacy in chronic
and refractory diseases such as neurological
disorders, respiratory illnesses, and degenerative
conditions®1. The pharmaceutical rationale of KK
is based on Agni Samskara (transformative action of
heat) and Marana (detoxification and incineration),
converting toxic raw materials into therapeutically
acceptable forms. Modern scientific explorations
have drawn parallels between KK products and
nanomedicine, emphasizing their ultrafine particle
size, enhanced absorption, and targeted action!®-8,

The present review aims to systematically analyze

the importance of Kupipakwa Kalpana in Ayurvedic

pharmaceutics by integrating evidence from
classical literature, modern analytical studies,
pharmacological research, and clinical observations.

Specific objectives include (1) evaluating the

pharmaceutical principles of KK, (2) summarizing

modern research on its safety and efficacy, and (3)

identifying challenges and future research

opportunitiest®1°l,

MATERIALS AND METHODS

This review was conducted using a systematic

literature survey approach. The methodology

involved:

1. Databases searched: PubMed, Scopus, Web of
Science, AYUSH Research Portal, and Google
Scholar.

2. Keywords used: “Kupipakwa Kalpana,”
“Rasasindura,” ‘“Makaradhwaja,” “Ayurvedic
pharmaceutics,” “Bhasma safety,” “Rasashastra
pharmaceutics. [141”

3. Classical sources: Charaka Samhita, Sushruta
Samhita, Ashtanga Hridaya, Rasaratna
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Samuccaya, Rasendra Chudamani,
Rasatarangini, Bhaishajya Ratnavali, and
Ayurveda Sara Samgraha!*?,
4. Inclusion criteria: [*3
Studies published between 1980-2024.
English or Sanskrit sources with reliable

translations.
o Experimental, analytical, pharmacological, and
clinical studies on KK formulations.
Exclusion criteria: 14
Non-peer-reviewed reports.
Studies lacking methodological clarity.
Duplicated or outdated data.
Type of studies reviewed: Classical textual
analysis, pharmaceutic experimental studies,
analytical research, pharmacological
evaluations, and clinical reports!*®l.
OBSERVATION AND RESULTS
1. Classical Foundations of Kupipakwa Rasayana
(KK)
Kupipakwa Rasayana (KK) is one of the most
refined dosage forms described in Rasashastra, the
Ayurvedic discipline focusing on herbo-mineral
formulations. References to such preparations are

oo 0 o O

found in authoritative texts like Rasaratna
Samuccaya, Rasendra Chudamani, Ayurveda
Prakasha, and Bhaishajya Ratnavali. These

formulations are characterized by their preparation
inside sealed glass bottles (Kupi) under controlled
heating.

Ayurvedic scholars categorized KK preparations into
Parpati, Pottali, and Kupipakwa Rasayana, each
having unique pharmaceutical and therapeutic
attributes. Among these, Kupipakwa formulations
are considered most potent due to their fine
processing, long shelf-life, and quick action in small
doses. Texts emphasize their importance in
managing chronic and difficult-to-treat disorders like
tuberculosis (Rajayakshma), degenerative
conditions, infertility, and immunological
imbalances.

Thus, the classical foundation highlights Rasa
Sindura, Makaradhwaja, Manikya Rasa, and
Hinguleshwara Rasa as exemplary formulations,
revered for their rejuvenative and curative potential.
2. Pharmaceutical Process

The pharmaceutical sophistication of KK lies in the
selection of raw materials, purification (Shodhana),
and precise thermal treatment.
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o Raw material selection: Classical texts advise
using pure Hingula (cinnabar), Parada
(mercury), Gandhaka (sulphur), and selected
minerals/gems. Adulterated or impure sources
are discouraged due to potential toxicity.

o Shodhana (purification): Repeated triturations
with herbal juices (e.g., Ardraka Swarasa,
Tulasi Swarasa), heating, and quenching are
prescribed to detoxify raw ingredients, enhance
bioavailability, and improve safety.

o Kupipakwa heating stages:

Mridu Agni (mild heat) initiates sublimation.
Madhyama Agni (moderate heat) ensures proper
amalgamation of mercury and sulphur.

o Tivra Agni (intense heat) finalizes the
transformation into Rasayana form.

o Sealing of Kupi: Glass bottles are sealed with
mud-smeared cloth layers (mritpata lepan) to
withstand pressure and prevent leakage of
volatile compounds.

o Safety protocols: Traditional protocols include
careful heat regulation, sand bath (Valuka
Yantra), and ensuring proper ventilation to
avoid hazardous mercury vapors.

This multi-step process ensures the transformation

of toxic raw minerals into therapeutic nano-sized

organometallic compounds.

3. Major Formulations Prepared

e Rasasindura: A bright red mercurial-sulphur
compound prepared from purified mercury and
sulphur. It is considered a Rasayana with
immunomodulatory and rejuvenative effects.
Indications include chronic respiratory diseases,
debility, and infertility.

e« Makaradhwaja: A celebrated gold- and
mercury-based  formulation,  traditionally
recommended as a Vajikarana Rasayana
(aphrodisiac and rejuvenator). It is prescribed in
conditions like impotence, chronic fatigue, and
wasting disorders.

e Manikya Rasa: Prepared with purified
minerals including ruby (Manikya), mercury,
and sulphur, indicated for fevers, cardiac
ailments, and enhancing vitality.

e Hinguleshwara Rasa: A Hingula-based
formulation used for fever, chronic cough, and
digestive ailments.

These formulations embody the Ayurvedic principle

of Rasa-Rasayana chikitsa—small doses with

profound therapeutic potential.

JRPS\)
4. Modern Analytical Findings

Recent pharmaceutico-analytical investigations have
revealed that KK formulations exhibit properties
akin to modern nanomedicines.

e X-ray diffraction (XRD): Demonstrates
crystalline phases of mercury sulphide (HgS)
in Rasasindura, showing nano-range particle
sizes.

e Scanning electron microscopy (SEM):
Reveals uniform particle size distribution,
often in the range of 50-100 nm.

e Inductively coupled plasma  mass
spectrometry (ICP-MS): Quantifies
elemental composition and confirms absence
of free toxic mercury in properly prepared
samples.

e Fourier-transform infrared spectroscopy
(FTIR): Highlights the presence of
functional groups and bonding patterns,
showing organometallic complexes.

e Nanoparticle characterization: Confirms
stability, bioavailability, and reduced toxicity
compared to raw mercury or cinnabar.

These findings validate the classical claims that
Rasayana formulations are rendered safe and potent
through specific processing.

5. Pharmacological Studies

Experimental studies on KK formulations have
demonstrated promising pharmacological activities:

e Animal studies: Rasasindura and
Makaradhwaja  have shown antioxidant,
immunomodulatory,  hepatoprotective, and

adaptogenic effects in rat and mouse models.

e Invitro assays: Demonstrated antimicrobial and
anti-inflammatory  activities.  Nanoparticle-
mediated cellular uptake studies suggest
improved bioavailability and intracellular
targeting.

e Toxicology screening: Properly prepared
formulations exhibit minimal organ toxicity,
with LD50 values significantly higher than
therapeutic doses.

These results align with traditional claims of

Rasayana action—enhancing immunity, strength,

and resilience.

6. Clinical Observations

Clinical trials and observational

reported significant outcomes:

e Rasasindura: Effective in chronic respiratory
disorders such as asthma and bronchitis.

studies have
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o Makaradhwaja: Demonstrated improvements
in sexual vigor, chronic fatigue, and rheumatoid
arthritis.

e Chronic diseases: Several studies report
benefits in diabetes, tuberculosis, and cancer-
supportive care when used as adjuvant therapy.

e Immunomodulatory role: Chyawanprasha-
like effects noted when formulations are
combined with Rasayana herbs.

While many studies are small-scale, they
consistently suggest therapeutic promise with
careful dosing and adherence to classical

preparation protocols.

7. Safety and Toxicity Considerations

The most debated aspect of KK is safety due to

mercury content. Classical texts emphasize

Shodhana and controlled Paka as essential for

detoxification. Modern toxicology supports that

properly prepared Rasasindura contains stable HgS
nanoparticles, not free mercury, thereby minimizing
toxicity risks.

Reported adverse effects generally arise from

spurious preparations or overdosage. Counter-

arguments highlight centuries of safe clinical use
when  formulations are  manufactured and
administered as per classical protocols. Regulatory
bodies advocate strict quality control, GMP
compliance, and monitoring of heavy metal content.

8. Comparative Insights with Nanomedicine

Kupipakwa formulations share remarkable parallels

with nanomedicine:

e Both rely on nano-sized particles for enhanced
bioavailability.

e Stable organometallic
Rasasindura resemble
nanostructures in drug delivery.

e Unlike synthetic nanomedicine, KK
preparations are bio-inspired and involve herbal
synergy.

Distinctly, Ayurvedic nanomedicine integrates

Rasayana (rejuvenative) principles, targeting holistic

health rather than single disease pathways.

9. Challenges in Standardization and Regulation

Despite promising evidence, several challenges

hinder global acceptance:

e Batch-to-batch variability due to raw material
heterogeneity.

e Absence of universal pharmacopeial
standards for particle size, stability, and safety
markers.

nanoparticles  in
engineered

e Regulatory concerns regarding heavy metals,
especially mercury, despite stable HgS
nanoparticles.

e WHO-AYUSH guidelines recommend GMP,
stability testing, microbial analysis, and
toxicological validation, yet implementation is
inconsistent.

e Global acceptability barriers persist due to
lack of large-scale randomized controlled trials
and harmonized safety data.

Addressing these challenges through

interdisciplinary research, stricter quality assurance,

and integration of modern nanoscience can establish

KK as a unique Ayurvedic contribution to integrative

medicine.

DISCUSSION

Kupipakwa Rasayana (KK) formulations represent a

remarkable interface between Ayurveda and
nanoscience. Classical texts envisioned these
preparations as Rasayana agents capable of

rejuvenation, disease modulation, and restoration of
vitality. Modern analytical studies validating the
presence of HgS nanoparticles in Rasasindura or
gold-mercury  complexes in  Makaradhwaja
strengthen the claim that traditional methods
achieved nano-engineering long before the advent of
modern nanotechnology!®!.
Pharmacological and clinical studies
therapeutic relevance in chronic and lifestyle
disorders such as asthma, rheumatoid arthritis,
diabetes, and even cancer-supportive care. The
consistency of positive outcomes suggests that
bioavailability enhancement through nano-sizing
may underpin their rapid and potent effects. At the
same time, the observed immunomodulatory and
adaptogenic properties align with the Rasayana
concept7],
However, controversies persist, primarily centered
around safety and toxicity concerns. The presence of
mercury often raises skepticism in biomedical
circles, despite evidence that properly prepared
formulations contain stable and relatively inert
sulfide nanoparticles. The challenge lies in
differentiating genuine classical preparations from
spurious or improperly manufactured ones.
Standardization of raw material quality, Shodhana
protocols, heating cycles, and analytical benchmarks
is therefore critical™®l,
Comparisons with modern nanomedicine reveal both
parallels and distinctions. While both employ
36
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nanoscale engineering for therapeutic gains, KK 6. Kulkarni DA. Kupipakwa  Rasayanas:
integrates holistic principles of Rasayana, targeting Significance and safety aspects. AYU.
systemic rejuvenation beyond single-pathway 2011;32(1):17-22.

interventions.  Bridging this gap requires 7. Patgiri B, Prajapati PK. Rasasindura:

interdisciplinary collaborations, large-scale clinical
trials, and adherence to WHO-AYUSH guidelines to
ensure reproducibility and global acceptance!*®!.
Thus, KK stands as a traditional nanomedicine
model, offering valuable lessons for integrative
healthcare and future pharmaceutical innovations[?l.
CONCLUSION

Kupipakwa Kalpana represents a unique blend of

traditional pharmaceutic wisdom and modern
scientific relevance. Its classical foundation
emphasizes safety and therapeutic efficacy through
carefully regulated processes, while modern
research validates its nanomedicine-like attributes.
Despite  global  skepticism  about  metallic
preparations, evidence suggests that KK

formulations are safe when prepared according to
classical protocols and administered in therapeutic
doses.
For Ayurveda to achieve greater international
acceptance, Kupipakwa Kalpana must undergo
rigorous scientific validation, including
toxicological profiling, multi-center clinical trials,
and alignment with global quality standards. This
integration will not only enhance trust in Ayurvedic
pharmaceutics but also open new pathways in drug
discovery and nanomedicine.
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