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ABSTRACT

Traditional herbo-mineral therapeutics in Ayurveda, particularly Rasa Shastra, operate on complex principles of
organometallic structure and biophysical delivery. Rasasindura, a primary Kupipakwa Rasayana composed of
crystalline red mercuric sulfide (alpha-HgS), exhibits high chemical stability but low baseline gastrointestinal
absorption (<0.2%). This review synthesizes modern nano-pharmacokinetic concepts—such as surface
functionalization, M-cell lymphatic transport, efflux pump inhibition, and hormetic signaling—with classical
Anupana (vehicle) protocols. Furthermore, it incorporates comprehensive classical tables from Rasa Tarangini and
Yogaratnakara, augmented inline with modern biomedical terms and botanical/pharmacological equivalents,
establishing how targeted vehicle selection reprograms the therapeutic profile of alpha-HgS nanocrystals across
varied clinical indications.

KEYWORDS: Rasasindur, Anupana, Kupipakwa Rasayana, Nano-pharmacokinetics, Alpha-Mercuric Sulfide,
Bio-accessibility.

INTRODUCTION

The Metallic Core and Its Biochemical Software

The critique of traditional herbo-mineral medicine
frequently stumbles upon a foundational
misunderstanding: the conflation of elemental toxicity
with  structured  material ~ science.  Mainstream
pharmacovigilance often treats formulations containing
heavy metals as crude mixtures. However, modern
analytical techniques—including X-ray Diffraction
(XRD), High-Resolution  Transmission  Electron

Microscopy (HRTEM), and X-ray Absorption Fine
Structure  (XAFS) spectroscopy—reveal a vastly
different reality.

Products of controlled, high-thermodynamic processing
like Rasasindura are not random amalgams of mercury.
They are highly ordered, crystalline configurations of
alpha-mercuric sulfide (alpha-HgsS), self-assembled into
stable nanoparticles ranging from 8 to 20 nm.™
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KUPIPAKWA THERMODYNAMIC PROCESS!H

Purified Hg (Parada) 1 Purified S (Gandhaka)

Highly Ordered a-HgS Nanocrystalline Lattice (High Stability / Low Basal Solubility)

SURFACE FUNCTIONALIZATION MATRIX
Anupana (Lipids, Flavonoids, Alkaloids)

Epithelial Shunts
(Paracellular/Endocytic)

Yet, synthesizing a stable crystalline nanoparticle is only
half the therapeutic equation. In its isolated state, the
extremely low water and lipid solubility of alpha-HgS
results in an intestinal absorption rate of less than 0.2%.
Left unmodulated, the high surface energy of these
nanocrystals forces rapid aggregation into biologically
inert  macro-particles that pass through the
gastrointestinal tract unabsorbed.”!

The true clinical efficacy of Rasasindura depends on the
Anupana - the liquid vehicle or adjuvant administered
alongside the mineral core. Far from being a mere
accompaniment to mask taste or ease swallowing, the
Anupana operates as a pharmacokinetic modulator. It
acts as a natural surfactant, capping agent, and
biochemical vector that functionalizes the nanoparticle

Rasasindur Nanoparticle Core (a-HgS) + Anupana Vehicle!

Lymphatic Routing
(M-Cells/Peyer's)

surface, directly altering its baseline bioavailability and
dictating its molecular transit across biological
membranes.

A. The Intestinal Gatekeeper and the Microbiome-
Anupana Axis

When a surface-functionalized nanoparticle enters the
complex environment of the gastrointestinal lumen, its
biological identity is instantly redefined. In modern
nanomedicine, an engineered particle  adsorbs
surrounding biomolecules to form a "protein corona,"”
which determines how cell receptors perceive it. In the
context of Rasa Shastra, the Anupana pre-programs this
interface before the mineral core ever contacts epithelial
tissue.®!

6,7]

Gastrointestinal Lumen
(In-situ Surface Functionalization)

v

Epithelial Pathways

M-Cells / Peyer's Patches

(Paracellular/Transcellular) (Lymphatic Shunt)

N

e

Systemic Circulation

This interaction establishes what can be termed the
Microbiome-Anupana Axis.®! The adjuvant introduces a
localized matrix of organic acids, enzymes, plant
secondary metabolites, or specific lipids that temporarily
alters the local microenvironment. By modulating gut pH
and interacting with regional microbial flora, the
Anupana keeps the 8-20 nm alpha-HgS particles
individually dispersed. This targeted dispersion allows
the nano-cores to bypass systemic defenses and navigate
mucosal pathways that would otherwise reject bulk
metallic structures.™

B. Molecular Transit Protocols and

Pharmacodynamics

By altering the Anupana, the clinician shifts the entire
ADME (Absorption, Distribution, Metabolism, and
Excretion) profile of the mineral core. The same

crystalline hardware (alpha-HgS) is directed down
distinct physiological pathways based on the biochemical
drivers of its liquid vehicle software:!

« Honey &Madhu) - Trans-Membrane Bio-

Enhancer'®

Honey behaves as a classic Yogavahi vehicle. Rich in
fructose, glucose, organic acids, and hydrogen peroxide
traces, its hydroxyl networks form temporary ligand
complexes with surface atoms of alpha-HgS. This
capping maintains high aqueous dispersion in gastric
fluids while temporarily opening mucosal tight junctions.
This creates a paracellular transit shunt that enables rapid
systemic absorption for acute conditions like respiratory
distress or metabolic blockages.
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% Ghee (Ghrita) - Lymphatic & Neuro-Targeting
Vectorl®%

Ghee provides a matrix of medium and short-chain fatty
acids (SCFAs/MCFAs) along with cholesterol.
Hydrophobic patches of alpha-HgS are encapsulated into
biomimetic lipid micelles that enter the lymphatic system
via M-cells and Peyer's patches. By avoiding first-pass
hepatic metabolism and altering the volume of
distribution (Vg), this lipid vehicle safely navigates the
Blood-Brain Barrier (BBB) to treat central neurological
disorders.

¢ Herbal Decoctions (Kwatha) - Cellular Defense
Bypasses!™!

Decoctions made from plants rich in alkaloids (e.g.,
piperine in Pippali), saponins, and polyphenols (e.g.,
Guduchi) act as biological efflux inhibitors. They
transiently downregulate P-glycoprotein (P-gp) pumps
and CYP3A4 enzymes in enterocytes, preventing
premature expulsion of the nanocrystals back into the
lumen. This extends plasma half-life (t;,) and sustains
anti-inflammatory and tissue-regenerative effects at
lower doses.

% Fresh Herbal Juices (Swarasa)®!

Expressed plant extracts (Tulasi, Vasa, Kantakari,
Kushmanda) provide concentrated enzymes and volatile
oils. Juices like Tulasi (Tikta-Katu Rasa, Ushna Veerya)
clear mucosal blockages in acute fevers (Nava Jwara),
whereas Vasa and Kantakari (Tikta-Kashaya Rasa,
Sheeta Veerya) deliver the mineral core directly to
bronchial tissue to calm bronchospasms (Kasa, Shwasa).
Kushmanda Swarasa (Madhura Rasa, Medhya) acts as a
calming neuro-buffer, soothing central nervous system
irritability in psychiatric conditions (Unmada).

< Bovine Milk (Ksheera)™?
As a natural lipid-protein emulsion (Madhura Rasa,
Guru-Snigdha Guna, Sheeta Veerya), milk coats the

alpha-HgS core within casein micro-capsules. This
buffers gastric tissues, pacifies Pitta-Vata irritation,
prolongs Gl transit time, and enhances targeted uptake
into deeper structural tissues (Shukra Dhatu) during
dysuria (Mutrakruchchha) or revitalizing therapies
(Vajikarana).

« Alkaline, Mineral & Salt Media (Yavakshara,
Tankana, Shilajita, Lavana)™!

Alkaline salts (Yavakshara, Tankana) exhibit Chedana
(cleaving) and Kshariya (alkalinizing) actions that lower
surface tension and neutralize excess gastric acid in
peptic disorders (Parinamshool). Shilajita, rich in fulvic
acid (Srotoshodhaka), forms organo-mineral chelates that
enhance renal filtration to relieve urinary inflammation.

% Oil Media (Narikela Taila/ Coconut Oil)!!

Oils possess Vyavayi (rapidly spreading) and Snigdha
attributes. In pelvic disorders (Garbhashaya Roga),
coconut oil forms a lipophilic suspension with herbs like
Kakoli, shielding Rasasindura through circulation and
delivering it to pelvic hormone receptors.

< Fermented Liquids (Kanji)™”

Fermented media contain organic acids and micro-
electrolytes (Amla Rasa, Laghu-Tikshna Guna). In acute
bladder retention (Bastikundal), Kanji mixed with rock
salt (Saindhav) creates an osmotic gradient that opens
renal micro-channels and delivers the formulation to
pelvic nerve plexuses.

« Co-Administered Incinerated Mineral
Formulations (Bhasmas)®

Combining Rasasindura with other mineral ashes (Loha,

Vanga, Abhraka, Swarna, Hingula) introduces inorganic

co-factors. These synergistic mineral lattices optimize

cellular ion-channel transport, enhancing mitochondrial

respiration (Urja) and systemic cellular renewal (Pushti).

C. Classical Anupana Mapping with Integrated Modern Correlations
Table No. 1: Rasasindura Anupana according to Rasa tarangini.!*”

Sr.No. | DISEASE RASASINDURA ANUPANA
. Japapushpa (Hibiscus rosa-sinensis), Tulsi patra (Ocimum sanctum) swarasa
1. Nava Jwara [Acute Pyrexia / (fresh leaf juice) or Shringbera swarasa (Zingiber officinale fresh juice) or
Early Stage Fever] . - L
Nagini swarasa (Piper betle leaf juice)
2 Jeerna Jwara [Chronic Pyrexia / Guduchi (Tinospora cordifolia), Parpatak (Fumaria vaillantii) and Dhanyaka
' Low-Grade Chronic Fever] (Coriandrum sativum) ¥ reduced kwatha (decoction)
3 Prameha [Metabolic Syndrome/ | Guduchi swarasa (Tinospora cordifolia fresh juice) or Yoshitapriya moola
' Diabetes Mellitus] swarasa (Curcuma longa root juice)
. Ashoka (Saraca asoca), Bala (Sida cordifolia), Lodhra (Symplocos
4. Asrukada_r a [Menor_rhagla/ . racemosa), etc grahi (astringent) and shothahara (anti-inflammatory) dravya
Dysfunctional Uterine Bleeding] .
kwatha (herbal decoction)
5. C;sﬁgél;emorrhmds [ Vascular Balabhaya kwatha (Sida cordifolia & Terminalia chebula decoction)
1. Vacha churna (Acorus calamus rhizome powder)
6 Apasmara [Epilepsy/ Seizure 2. Brahmi (Bacopa monnieri), Vacha (Acorus calamus), Shankhpushpi
' Disorders] (Convolvulus pluricaulis), Kushtha (Saussurea lappa), Ela (Elettaria
cardamomum) kwatha (decoction) + 2 ratti (~250 mg) rasasindur
7. Unmada [Psychosis / Neuro- Kushmanda swarasa (Benincasa hispida / Ash
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psychiatric Disorders]

Gourd fresh juice)

Shwasa [Dyspnea / Asthma /

Bibhitaka kwatha (Terminalia bellirica decoction) or Vasa swarasa

8 COPD] (Adhatoda vasica leaf extract)
9. Kamala [_Jaundlce / Hepatic Darvi kwatha (Berberis aristata stem decoction)
Dysfunction]
10. Pandu [Anemia / Iron Deficiency] | Loha bhasma (Incinerated Iron Nano-ash Formulation)
1 Mutrakruchchha [Dysuria / Sita (Sugar), Sukshama Ela (Elettaria cardamomum) and Shilajita (Mineral
' Urinary Tract Infection] Pitch / Purified Asphaltum) each 1 part with milk (Bovine Milk)
12. Ajirna [Dyspepsia/ Indigestion] Musta kwatha (Cyperus rotundus decoction) and Madhu (Honey)
13 Udarashoola [Abdominal Colic/ | Triphala kwatha (Terminalia chebula, Terminalia bellirica, Phyllanthus
' Spasms] emblica decoction)
1 ratti (~125 mg) rasasindur + 2 ratti (~250 mg) Pippali churna (Piper
14. Murch_ha [Syncope / Loss of longum powder) and Madhu (Honey) with shitajala snana (cold water
Consciousness]
hydrotherapy bath)
1 Vaman atiyoga [Hyperemesis / Brihat Ela kwatha (Amomum subulatum / Greater Cardamom decoction)
5. - o
Excessive Vomiting] or Madhu (Honey)
16. Sarvanga Shotha [Generalized Punarnava kwatha (Boerhavia diffusa root decoction)
Edema / Anasarca]
1 ratti (~125 mg) rasasindur + 4 ratti (~500 mg) Chaturjata churna
17 Visphota [Blistering Skin (Cinnamon, Cardamom, Tejpatta, Nagkeshar powder) + Guduchi (Tinospora
' Eruptions / Pemphigus / Herpes] | cordifolia), Neem (Azadirachta indica), Khadira Acacia catechu), Puruhata
phala (Trichosanthes dioica fruit) kwatha (decoction)
18 Garbhashaya roga [Uterine & 1 masha (~1 g) Kakoli churna (Roscoea purpurea root powder) + Narikela
' Pelvic Disorders] taila (Coconut oil)
Puran Prameha [Chronic . . .
19. Advanced Diabetes Mellitus] Vanga bhasma (Incinerated Tin Nano-ash Formulation) + Madhu (Honey)
20 Darun VVaman [Severe Intractable | Trikatu (P. longum, P. nigrum, Z. officinale) + Dhanyaka (Coriandrum
' Emesis / Projectile Vomiting] sativum) + Jeeraka churna (Cuminum cyminum powder) + Madhu (Honey)
21 Bhagandara [Fistula-in-Ano / Triphala (T. chebula, T. bellirica, P. emblica) + Vidang (Embelia ribes) kwatha
' Perianal Fistula] (decoction)
Gulma [Abdominal Mass / Severe Sounf (!:oenlculum vu_Igare) + Balaharitaki (Termlna_lla chebula) kvyatha
22. Bloati (decoction) or Yawani churna (Trachyspermum ammi powder) or Bida
oating / Phantom Tumor] | .
avana (Ammonium Salt)
Puran Shirshool [Chronic . .
23. Cephalea / Intractable Migraine] Dashmool kashaya (Ten Standardized Roots decoction)
Puran Vrana [Chrgnlc Non- Brihati (Solanum indicum) + Neer (Water) + Guduchi (Tinospora cordifolia)
24, healing Ulcers / Diabetic Foot Shunthi (Zinaiber officinale) kash d X
Ulcer] + Shunthi (Zingiber officinale) kashaya (decoction)
Guduchi (Tinospora cordifolia) + Musta (Cyperus rotundus) + Shatavari
o5 Puran Amavata [Chronic (Asparagus racemosus) + Kana (Piper longum) + Haritaki (Terminalia
' Rheumatoid Arthritis] chebula) + Vacha (Acorus calamus) + Shunthi (Zingiber officinale) kashaya
(decoction) BD
1. Shalmali (Bombax ceiba) + Musali churna (Chlorophytum borivilianum
26 Vajikarana Sexual Debility / powder) + Milk
' Erectile Dysfunction] 2. Sushrotokta Vidaryadi gana aushadhis churna (Vidaryadi polyherbal group
powder) + Milk
Dhatuvrldqm Tissue . Abhraka bhasma (Incinerated Mica Nano-ash) or Swarna bhasma Incinerated
27. Regeneration / Anabolic .
S Gold Nanoparticles)
Revitalization]
Jatiphal (Myristica fragrans) + Devapushpa (Syzygium aromaticum) +
28. Swapnameha [_Sp_ermatorrhea/ Karpura (Cinnamomum camphora) + Ahifena (Papaver somniferum) + Water
Nocturnal Emission] .
or Sheetakashaya (Cold Infusion)
Chir Shirshakampa [Chronic
29. Head Tremors/ Parkinsonian Bala kwatha (Sida cordifolia decoction)
Tremors]
. . Jeeraka (Cuminum cuminum) + Trikatu + Kshudra (Clerodendrum
30. \E/s]rgcslissqaman [Relief of Nausea & phlomidis) + Pathya (Terminalia chebula) + Dhanyaka churna Coriandrum
sativum powder)
31 Madatyaya [Alcoholism / Hingu Ferula foetida) + Dipyaka (Trachyspermum ammi) + Shunthi
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Substance Abuse Intoxication]

(Zingiber officinale) + Chavya (Piper retrofractum) + Dhanyaka
(Coriandrum sativum) + Souvarchal lavana churna (Black Salt powder)

Parinamshool [Duodenal Ulcer /

Yavakshara (Barley ash alkali / Potassium carbonate) + Tankana (Purified

32. S
Peptic Pain] Borax)
Raktapradara [Menorrhagia / Vasa kashaya (Adhatoda vasica decoction) or Lodhra kashaya (Symplocos
33. . ) . :
Uterine Hemorrhage] racemosa decoction) BD (twice daily)
34 Bastikundal [Atony of Bladder / Triphala kwatha (decoction) + Saindhav (Rock Salt) or Kanji (Fermented
' Acute Urinary Retention] Gruel) + Saindhav (Rock Salt)
Nava Jwara and Pratishaya in
35. children [Pediatric Acute Pyrexia | Tulasi swarasa Ocimum sanctum / Holy Basil leaf juice)

& Rhinitis / Common Cold]

Kasa, Shwasa in children
36. [Pediatric Bronchitis & Dyspnea /

Kantakari swarasa (Solanum virginianum juice)

Wheezing]
Table No. 2: Rasasindura Anupana according to Yogratnakar.™
,3;'. DISEASE RASASINDURA ANUPANA
1 \D/?;Eﬁezri/lngnﬁug\l europathic / Degenerative Pippali churna (Piper longum fruit powder) + Madhu (Honey)
2 Pittaja Prameha [Inflammatory / Triphala kwatha (T. chebula, T. bellirica, P. emblica decoction) + Khanda
" | Hypermetabolic Diabetes Mellitus] sharkara (sugar)
3 Kasa, Shwasa, Shoola [Cough, Dyspnea, and Pippali (Piper longum) + Maricha (Piper nigrum) + Shunthi (Zingiber
" | Thoracic/Abdominal Colic] officinale) + Bharangi churna (Clerodendrum serratum) + Madhu (Honey)
4 Raktavikara [Hematological Disorders / Skin Haridra churna (Curcuma longa / Turmeric powder) + Khanda sharkara
" | Dyscrasias] (sugar)
5 Kamala, Pandu, Agnimandya [Hepatic Trikatu (P. longum, P. nigrum, Z. officinale) + Triphala + Vasa (Adhatoda
" | Dysfunction, Anemia, Hypochlorhydria] vasica) kwatha (decoction)
6 Agnimandya, Hr_|droga, quhthabaddha Pippali (Piper longum) + Chitraka (Plumbago zeylanica) + Pathya
.| [Hypochlorhydria, Ischemic Heart Disease, inalia chebula) + Souvarchal lavana (Black Salt
Chronic Constipation] (Terminalia chebula) + Souvarchal lavana (Black Salt)
7 Mutrakruchchha [Dysuria/ Urinary Tract Shilajita (Mineral Pitch / Purified Asphaltum) + Ela (Elettaria cardamomum)
" | Infection / Urolithiasis] + Vanshalochan (Bambusa arundinacea silica secretion) churna
8. Lavang (Syzygium aromaticum) + Kumkum (Crocus sativus) + Patri
(Myristica fragrans aril) + Shuddha Hingula (Purified Cinnabar / alpha-HgS
Dhatuvriddhi [Advanced Virility / Anabolic mineral)_+ Kgrhatika (Randia dumetorum), P?ppali (Piper longum), Vijaya
Tissue Revitalization] (annabls sativa) 1 part_ each and Karpura (Cmnan_womum camphora),
Ahifena (Papaver somniferum), Naga bhasma (Incinerated Micro-Lead Nano-
ash Formulation) ¥z part each make churna (powder) and mix all with
rasasindur
. . Souvarchal lavana (Black Salt) + Lavang (Syzygium aromaticum) +
9. | Jwara [Acute Pyrexia/ Systemic Fever] Bhunimba (Andrographis paniculata) + Haritaki (Terminalia chebula)
10. | Virechana [Therapeutic Purgation] Triphala kwatha (decoction) + Souvarchal lavana (Black Salt)
gl . Lavang (Syzygium aromaticum) + Kumkum (Crocus sativus) + Shuddha
11. Eﬁﬁ;ﬁgﬁgﬁ'ﬂ[\/m"w & Anabolic Hingula churna (Purified Cinnabar powder) and Tambula (Piper betle leaf) or
Vidarikanda churna (Pueraria tuberosa tuber powder)
12. | Vamana [Therapeutic Emesis] Vijaya (Cannabis sativa) + Dipya churna (Trachyspermum ammi powder)
13 Nava udarapida [Acute Gastralgia / Sudden Souvarchal lavana (Black Salt) + Haridra (Curcuma longa) + Vijaya
" | Abdominal Pain] (Cannabis sativa) + Dipya churna (Trachyspermum ammi powder)
14 Krimivikara [Intestinal Helminthiasis / 1 masha (~1 g) Palashpapda churna (Butea monosperma seed powder) + 3
" | Parasitic Infections] masha (~3 g) Guda (Jaggery)
. . Ahifena (Papaver somniferum) + Lavang (Syzygium aromaticum) + Shuddha
15. | Atisara [Acute Diarrhea / Dysentery] Hingula (Purified Cinnabar) + Bhanga churna (Cannabis sativa powder)
Agnimandya, Kshudhavriddhi
16. | [Hypochlorhydria & Orexigenic (Appetite Souvarchal lavana (Black Salt) + Dipya (Trachyspermum ammi)
Stimulating) Therapy]
17. Pushti [Tissue Nourishment & Anabolic Guduchi satva (Tinospora cordifolia herbal starch extract)

Weight Gain]
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DISCUSSION 7. Miao YB, XuT, Gong Y, Chen A, Zou L, Jiang T, et
The clinical safety and bio-accessibility of Rasasindura al. Cracking the intestinal lymphatic system window
rely on a combination of thermodynamic processing and utilizing oral delivery vehicles for precise therapy. J
precise  vehicle-mediated  administration.  High- Nanobiotechnology, 2023; 21(1): 257.
temperature Kupipakwa processing functions as a bio- 8. Nathani S, Das N, Katiyar P, Waghmode B, Sircar
mimetic manufacturing technique, transforming raw D, Roy P. Consumption of honey ameliorates
mercury (Parada) and sulfur (Gandhaka) into an lipopolysaccharide-induced intestinal barrier
organized, non-reactive sub-20 nm crystalline lattice dysfunction via upregulation of tight junction
(alpha HgS). This structure resists chemical breakdown proteins. Eur J Nutr., 2023; 62(8): 3033—-3054.
into free mercuric ions (Hg?" or toxic methylmercury 9. Yafiez JA, Wang SWJ, Knemeyer IW, Wirth MA,
derivatives. Alton KB. Intestinal lymphatic transport for drug
delivery. Adv Drug Deliv Rev., 2011; 63(10-11):
Operating within a strict hormetic safety window, these 923-942.
biomimetic nanoparticles deliver low-dose stimulatory 10. Sharma R, Prajapati PK. Nanotechnology in
signals that trigger adaptive cellular stress responses Ayurveda: A modern perspective on ancient drug
without exceeding organ-toxicity thresholds. delivery systems. J Drug Deliv Ther., 2020; 10(3-s):
Concurrently, the selected Anupana vehicle acts as an 312-317.
adaptive surface capper, biological vector, and protective 11. Dudhatra GB, Mody SK, Awale MM, Patel HB,
shield. The rich polyphenols, organic acids, and lipid Modi CM, Kumar A, et al. A comprehensive review
assemblies in these vehicles neutralize localized reactive on pharmacotherapeutics of herbal bioenhancers. Sci
oxygen species (ROS) and facilitate safe clearance via World J., 2012; 2012: 637953.
biliary and renal pathways. This mechanism ensures 12. Sadiq U, Gill H, Chandrapala J. Casein micelles as
targeted bio-distribution, enhanced M-cell lymphatic an emerging delivery system for bioactive food
uptake, and sustained therapeutic efficacy while components. Foods, 2021; 10(8): 1965.
mitigating bio-accumulation risks. 13. Patgiri BJ, Galib R, Prajapati PK. Pharmaceutical
evaluation of Rasa Sindhura prepared by traditional
CONCLUSION and electric heating methods. Indian J Pharm Sci.,
The "Anupana Code" demonstrates that ancient Rasa 2010; 72(3): 395-401.
Shastra developed a systematic approach to targeted, 14. Sharma S. Rasa Tarangini. 11th ed. Shastri K, editor.
particle-based ~ drug  delivery.  While  modern New Delhi: Motilal Banarsidass; 2014. Taranga 6,
pharmaceutical science utilizes synthetic coatings like Verses 203—-234 (Murcchana-Vijnaniya Taranga).
PEGylation to shield chemical agents and guide them to 15. Shastri AD, editor. Yogaratnakara (with Vidyotini

specific tissues, traditional formulation design achieved Hindi Commentary). Varanasi: Chaukhambha
similar functional objectives using organic, bio- Prakashan; 2018. Rasa-Rasayana Prakarana,
compatible vectors. By combining a stable, green- 156-158.
synthesized mineral core with an adaptive, fluid-based
molecular vehicle system, this classical approach offers a
framework for contemporary personalized medicine.
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