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ABSTRACT 
Rasa Shastra, a branch of Ayurvedic pharmaceutics, deals with the pharmaceutical processing of dosage forms derived 
from herbal, animal, metal, and mineral sources, prepared according to the formulations described in the authoritative 
texts of Ayurveda. Owing to their metal–mineral content, these formulations have become subjects of controversy and 
scientific scrutiny. This article is a sincere attempt to explore the safety aspects of these formulations as described in 
ancient Ayurvedic literature and supported through various scientific studies. The review focuses on the significance 
of pharmaceutical processing, characterization techniques for identification of compounds, particle size analysis, 
crystal structure evaluation, and toxicity studies including acute, subacute, and chronic toxicity assessments. It also 
highlights experimental studies conducted to establish the safety and efficacy of these formulations, along with clinical 
studies validating their therapeutic indications. 
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Introduction:  
Ayurveda system of medicine is practice in the Indian 
subcontinent since time immemorial. Rasa Shastra 
(Ayurvedic Pharmaceutics) In spite of availability of 
wide range of pharmaceutical products Rasa Shastra 
upholds the supreme position for providing quality, 
safety and efficacious medicines owing to their lower 
dosages, quicker action, palatability and longer shelf 
life. Ancient Acharnya design these formulations in 
such a manner that the ultimate product is nontoxic at 
a very low dosage. The series of pharmaceutical 
procedure followed like Shodhan (purification), 
Bhavana (levigation), Chakrika nirman (pelletization) 
and Maran (Incineration) which are very specific to 
specific material depending upon its physical, 
chemical properties. Selection of the raw material 
whether they are suitable or not for the further 
pharmaceutical procedures are written very 
meticulously and the completion tests of bhasmas are 
also address very well for all bhasma in common and 
in specific to the specific bhasma in Rasa Shastra texts. 

Why this question – Why the safety profile of 
Ayurvedic Bhasmas is questioned? Articles published 
by Robert Saper et.al in JAMA in 2004 and in 2008 
dealing with the safety concern about the Ayurvedic 
Medicines that contains lead, arsenic and mercury. [1,2] 
Unknowing the facts that our Ancient Acharyas 
designed the protocol for procurement of raw 
materials, its pharmaceutical procedures its 
completion parameters, recommended dosage of 
forms, its adjuvant, duration of medication, dos and 
don’ts while on medication, how one can question the 
intelligence and wisdom of Rasa Shastra. Where the 
western failed to utilize the mercury therapeutically 
Indian scholars developed the technology of Shodhan 
(Purification), Ashta Samsakar (Eight purificatory 
methos), Marana (Incineration), Murchhana 
(convering the mercury in therapeutic useful form)  
and Jarana (Digition of metals or minerals in 
mercury) to convert the mercury into the nontoxic 
therapeutically usable dosage forms like Kharaliya 
Rasayan  ( Prepared by trituration), Parpati (prepared 
in flake like form), Kupipakwa ( prepared in glass 
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bottle and Pottali (prepared as compact and  bolus 
form).  All these preparations were uses 
therapeutically considering dose, anupana, duration of 
intake ,Pathya- apathya etc. While focusing on the 
content, If whole medicine is composed of arsenicals 
like Hartal, Manahshila or Gauripashan then by 
detecting it with any technical tool like XRD, TEM, 
EDAX it will show not only the traces but the 
percentage amount of arsenic. What matter is the 
chemical compound form which is the resultant of all 
the pharmaceutical procedures. Bhasma are generally 
in the sulphide form,  oxide form  and some like 

calcium containing compounds are finally prepared as 
carbonate form. Mercury mostly used with the sulphur 
to convert it into the least toxic sulphide form all these 
are the finding of the current  resaches and 
publications in the field of Rasa Shastra.[3,4,5] 
The Ancient Authentic Therapeutic Applications –  
There is wide range of therapeutic applications of 
bhasmas indicated in Rasa Shastra. Bhasmas can be 
administered individually or they can be a part of any 
formulation. Therapeutic range of bhasmas as 
indicated in classics is described as under 

Table no1: Therapeutic applications of some commonly used bhsama [6-13] 
S.N. Bhasma  Therapeutic 

Attributes 
         Therapeutics   
Indications 

Therapeutic 
Dose 

Adjuvant Reference  

1. Swarna 
bhasma 

Balya, varnya, 
medhya, keshya, 
Rasayana 

Rajayakshma, 
Vishamjwara, Unmad, 
Phiranga, Mushkashotha 

1/8-1/4 ratti Ghrita   
Gomutra 

R.T.-15/,71-
80,84,91,96  

2. Rajat 
Bhsma 

Balya, varnya, 
medhya, lekhan 
,Rasayana 

Kshaya,Prameha,bhram
a,Garbhashaya 
Shodhana, Udar 
roga,Nadishoola 

¼-1 ratti Ghrita , 
Mishri 

R.T-16/ 46-
51,54,57,70  

3. Tamra 
bhasma 

Deepan, vaman, 
virechan 

Krimi, Kasa, 
Shwas,Grahani, 
Netraroga,Sthaulya 

1/8-1/2 ratti Sheet jala, Ghrita R.T-17/46,52,54 

4. Lauha 
bhasma 

Vrishya, Varnya, 
Balya, Medhya, 
Lekhan 

Kshya, Gulma, Pleeha, 
Pandu, Krimi, Udar, 
Visarpa 

¼-2 ratti Madhu 
Triphala Churna 

R.T.20/83,84,85,98
,101,104 

5. Vanga 
bhasma 

Ruchya, 
Chakshushya, 
Preenan, 
Balya, Vrishya, 
Shukravriddhikara 

Kshaya, Prameha, 
Vrana, Shwet pradar, 
Pandu 
 

1-2 ratti Madhu , Ghrita, R.T-
18/40,41,46,47,48 

6. Naga 
bhsma 

Agnidipak, Lekhan, 
Ushna, Guru 

Vataroga, Prameha, 
Grahani, Arsha  Gulama, 
Raktapradar 

¼-1 ratti Madhu  R.T-
19/,44,45,46,50 

7. Yashad 
bhsma 

Bala, virya vivek, 
smriti kara, strav 
shodhak ,Grahi, 
Netrya 

prameha, Pandu, Kasa, 
Shwas, Nishaswedhara, 
Shelshmakala 
sankochaka,Kampavatah
ara 

½-1 ratti Puran Ghrita 
Madhu 

R.T-19/120-
124,125,1282132 

8. Swarna
makshik 
bhasma 

Vrishya, Rasayan, 
Chakshushya, 
Swarnya 

Kshaya, Arsha, 
Prameha, Pandu, 
Kushta, Apasmara, 
Anidra 

½-1 ratti Madhu R.T.21/26-28,29,31 

 
Pharmaceutical Proficiency 
For ensuring the safety of bhasmas there are series of 
Pharmaceutical procedures involved in its preparation 
like Samanya shodhan (applicable to all metals), 
Vishesh shodhan ( Specific to specific metal or 
mineral), Bhavana (levigation), Chakrikanirman 
(pettetization), Sharav samputikaran (sealing of the 
dried pelletes in closed earthen crucibles), Puta 

(application of quantum of heat) and repetition of  the 
cycle till the achievement of chief desired 
characteristics. 
Shodhan involves the physico-chemical purification ( 
Shodhan) of metals and facilitation to the further 
processing of bhasmikaran.   Priciple phramaceutical 
process  includes-   
1. Elimination of harmful matter from the drug  
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2. Modification of undesirable physical properties of 
the drug 
3. This makes the mineral brittle and helps in particle 
size reduction.   
4. Conversion of some of the characteristics of the 
drug to different stages 
 5. Enhancement of the therapeutic action. [14] 
Samanya shodhana   
Samanya shodhan of materials involves various 
procedure depending upon the specific group of the 
material. It includes Bhavana( Levigation), Swedan( 
fomentataion), Nirvap( Heating and quenching) 
etc.Significance of nirvap is that in each of the steps 
in samanya shodhana (normal purification), 
progressive increase in surface area and reduction in 
particle size, probably due to micro cracks formed 
during heat treatment is there. Repetition in heating 
and cooling causes disruption in compression tension 
equilibrium and leads to increased brittleness, 
reduction in hardness, and finally reduction in the 
particle size. After removing the hydrophobic 
impurities using sesame oil (tila taila) treatment, oxide 
scales are formed due to atmospheric oxidation of the 
raw material, which are removed by treatment with 
aqueous media viz., butter milk (takra), rice gruel 
(kanji), cow urine(gomuta),  and horse gram 
decoction(kullatha kwatha). [15] These medias posses 
metals chelation property. Tila taila acts as metal 
chelator.[16] Lactic acid from Takra dissolve the 
minerals and leach them. [17] Cow urine contains 
ammonia. Ammonia can be used as a leaching reagent. 

[18,19] Kullatha is excellent sources of polyphenols. 
They are capable of removing free radicals and 
chelating metal catalysts. [20] Kanji prepared by 
fermentation of rice causes increase in total phenolic 
content which are responsible for metal chelation. [21]  

 

Vishesh Shodhan 
It is very specific to particular metal and mineral it 
involves various process like, Avap, Nirvap, Bhavana, 
Dhalan, Galan, Kshalana, Nirjlalikar etc. these 
process are aimed at purification, potentiation  and to 
facilitate the further process of bhasmikarn. 
Bhavana 
The pharmaceutical process in which metallic and 
mineral as well as herbal powders are subjected to 
mardan (grinding) with liquid media (swarasa, 
kwatha etc.) till complete absorption of liquid by the 
powder is known as bhavana. Grinding, the central 
manufacturing process involved in particle size 
reduction, production of large surface area and also 
responsible for liberation of valuable chemical from 

their matrices. It is energy consuming process, which 
may be responsible for lattice rearrangements and 
mechanochemical reactions (reshuffling of interlaced 
structure) depending upon the nature of materials. 
Furthermore, energy can be consumed between 
friction of the particles and the grinding media as well 
as between particle and particle. [22] 

Chakrika Nirman  
The bolus obtained as a resultant product of bhavana 
subjected to form the pellets of uniform size, shape and 
diameter to ensure the uniform heat transformation 
throughout and final product should be of same 
physical and chemical nature. [23] 
Samputikaran 
Dried pellets are arranged in an earthen crucible 
(sharav) and sealed to provide an anaerobic 
environment which is required for particular redox 
reaction at a particular temperature, volume and 
pressure. it should be observed meticulously for the 
various laws of thermodynamics involve therein. [24] 
Puta  
It is that optimum heat required to ensure the complete 
conversion of purified metals or minerals to the ash 
form i.e. bio assimilable. This invites for intellectual 
analysis technology involved in creation of bhasma in 
ancient time. bhasma are prepared by particle 
reduction technology (grinding with presence of small 
quantity of liquid) followed by high temperature 
synthesis. Application of the heat is very specific 
depending upon the physico-chemical property of the 
material. The variety of Puta (Mahaputa, Gajaputa, 
Varahputa, Kukkut Puta Kapot Puta etc..) are 
indicated in Rasa Shastra for complete conversion of 
metals and minerals to therapeutically potent 
medicinal form at prescribed doses. [25] 
Quality control of bhasmas 
There are various tests to confirm the finally prepared 
bhasmas like varitar( floating of bhasma over the 
surface of stagnant water), rekhapurnatva(fix inside 
the furrows of fingers when rubbed in between), uttam 
(floating of bhasma over the surface of stagnant water 
inspite of keeping rice grain particle) sukshmatva 
(finesses) slakshnatva (smoothness), Nirutthava and 
Apunarbhava (does not attain the original metallic 
form), Varna (color specific to the material) etc. these 
tests ensures the final preparation as well as safety and 
efficacy of the product. [26] 

The Contemporary Concurrence with Safety Data 
There are ample proofs of evidences suggesting the 
safety aspect of the Rasaushadhis these can be 
summarized as follows 

 
 
Table no2: Safety profile of Rasaushadhis 
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S.
N. 

Rasaushad
his 

Study Subjects Safety profile Reference 

1. Swarna 
Bhasma 

 Toxicity study 
and Zebrafish 
behvioural 
study 

Holtzman 
rats 

No significant macroscopic or microscopic alteration 
observed in any organ and anxiolytic effect is observed upto 
30 days after withdrawl of the drug 

 Biswas S et al 
2020 [27] 
 

2. Lauha 
bhasma 
Tamra 
Bhasma 
Yashad 
Bhasma 

Acute and 
Chronic 
Toxicity Study 

Charles 
Foster 
albino rats 

The animals of all the test drug groups did not manifest any 
signs of toxicity and no exitus was observed upto 40 times 
more than the therapeutic equivalent dose 

 Prajapati PK et al. 
2006 [28] 

3. Tamra 
Bhasma 

Acute and 
Subchronic 
toxicity study 

Wistar 
albino rats  

Tamra bhasma prepared from Shodhita Tamra is safe even at 
five-fold to therapeutic equivalent doses (27.5 mg/kg). 

Jagtap  CY et.al. 
2013 [29] 
 

4. Yashad 
Bhasma 

Safety and 
bioactivity 
study 

Swiss mice No bio accumulation of zinc in major organs and no harmful 
effect on liver and kidney 

 Chavare A et.al 
2017 [30]  
 
 

5. Naga 
Bhasama 

Histopathologic
al study 

Albino rats Naga bhasma was found to be totally safe in histopathology 
study on rats at a dose of 6 mg/100 g/day. 

Singh  SK et.al 2010 
[31]  
. 

6. Rasa 
Sindoor 

Acute and 
chronic toxicity 
study 

Albino rats  Rasasindura along with adjuvant is not toxic on acute 
administration at a maximum oral dose level of 2000 mg/kg. 
However, on chronic administration of test drug for 90 days 
produced mild to moderate adverse changes in the kidney, 
liver, intestine, and stomach of rats at TED×10 dose level 

 Gokarn RA 
et.al.2017 [32] 
 

7. Makardhw
aj 

Ninty days 
toxicity study 

Wistar rats The dose level 27 mg/kg of Makaradhwaja was found as 
NOAEL and dose level 13.5 mg/kg of Makaradhwaja was 
found as NOEL. 

Jamadagni S et.al 
2017 [33] 
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8. Vasanta 
Kusumakar
a Rasa  

neurobehaviora
l activity 

Wistar rats Does not have appreciable adverse effects on brain which 
demonstrates the non-toxic nature of 

Kumar  G et.al 2012 
[34] 
 

9. Arogyavar
dhini vati 

Safety 
evaluation on 
Brain, Liver 
and Kidney 

Wistar rats No significant change in behavioral parameters, acetyl-
cholinesterase activity, liver function (ALT, AST, ALP and 
bilirubin) and kidney (serum urea and creatinine) function 
tests at all doses of Arogyavardhini vati 

Kumar G et.al 2012 
[35] 

10
. 

Hridayarna
va Rsa 

genotoxicity 
study evaluated 
through 
Chromosomal 
aberration and 
sperm 
abnormality 
assay 

Swiss 
albino mice 

Hridayarnava Rasa does not possess genotoxic potential under 
the experimental conditions and can be safely used 

 
 Jagtap  CY et.al. 
2014 [36] 
 
 
 
 

 
The Current Clinical Corroboration  
 Now a days the life style disorders are more prevalent 
than communicable disease. Bhasma has proven its 
beneficial effect in management of life style disorders. 

Bhasmas are gaining its importance and invited 
researchers to prove the effects claimed in the classics. 
Following are some clinical applications of bhasmas. 

S.N. Bhasmas as dosage 
form 

activity Subjects  Proven efficacy Reference 

1.  Swarna Bhsma The preclinical in 
vitro and in vivo 
anti-tumor 

 Mice and Human pre-clinical 
investigations of the 
Nano-Ayurvedic 
medicine gold 
nanoparticles-based 
drug to demonstrate 
acceptable safety and 
excellent efficacy results 
in human breast cancer 
patients. 

Khoobchandani M 
et.al 2020 [37] 
 

2. AgNPs, CuONPs, 
AuNPs, and 
ZnONPs 

Antibacterial, 
antifungal, antiviral, 
antiamebial, anti-
cancer, anti-
angiogenic, anti-
inflammatory agents 

review of work done 
previously 

antibacterials effects of 
AgNPs, CuONPs, 
AuNPs, and ZnONPs on 
gram positive and gram 
negative bacteria has 
been established 

López ES et.al.2020 
[38] 
  

3. Shataputi Abhrak 
Bhasma 

in vitro anticancer 
activity 

CANCER CELL LINE It was found that Abhrak 
Bhasma shows 
concentration dependent 
positivein 
vitroanticanceractivity 
on all three cell lines 
with highly significant 
activity on prostate 
cancer cell lines. 

 Tamhankar YL 
et.al.2020 [39] 
 

4. ZnONPs anti-influenza 
activity 

In vitro study ZnO-NPs could be a 
novel, effective, and 
promising antiviral agent 
against H1N1 influenza 
virus infection, 

Ghaffari H et.al. [40] 

5. Yashad Bhasma Anti-diabetic review of work done 
previously 

Zinc a has beneficial 
effects on glucose 

Umrani RD et.al. [41] 
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metabolism. Inhibition 
of intestinal glucose 
absorption by zinc has 
been reported By 
inhibiting fructose 1,6-
bisphosphatase zinc 
favors glycolysis as 
opposed to 
gluconeogenesis in the 
cell. Zinc induces the 
translocation of glucose 
transporters (GLUT4) to 
plasma membrane in 
adipocytes thus 
increasing glucose 
uptake and reducing 
blood glucose levels. 

6. Swarna Prashan Immuno-modualtory 
activity 

Albino rats Histopathological 
studies show that 
Swarna Prashana 
increased the cellularity 
in spleen and lymph 
node 

 Khedekar S et.al 
2016 [42] 
 

7. Arogyavardhini 
Rasa 

Hepatoprotective 
activity 

Albino rats hepatoprotective action 
of AVR against 
PCM-induced 
hepatotoxicity in rats. 

 Sapkota YR et.al 
2017 [43] 
 

8. Swarna Bhasma Anti-Tumor Human response was best in 
rectal cancer group 70% 
(7/10). Nearly 41.02% 
patients survived for 1 
year after treatment but 
after 5 years this came 
down to 15.38% 

Das S,et.al 2012 [44] 
  

9. Navjeevan Rasa, 
Aarogyawardhini, 
TribhuvanKirti ras, 
Shwaskuthar Ras, 
Shrunga Bhasma. 

Anti-Tumor Single patient- case 
report 

Investigations after six 
months showed 
complete tumor 
regression and also there 
was no progression of 
the disease. Findings 
from this patient suggest 
that Rasayana therapy 
can be an effective 
therapeutic option for 
Lung cancer patient who 
fails to respond to first 
line Chemotherapy and 
Radiotherapy 

Bendale Y 
et.al.2015[45] 

  

10. Hridayarnava Rasa Antihyperlipidemic 
activity 

Albino rat Hridayarnava Rasa has 
shown mild 
antihyperlipidemic 
activity in experimental 
animals. 

Chaudhari SY et.al 
2018 [46] 
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11. Tamrabhasma and 
somnthi tamra 
bhasma 

Shvasa, Amlapitta, 
Kasa, Yakrit-Pliha 
Vriddhi, 
and Grahani Roga. 

Human effect of STB is reported 
to be more significant 
than the Tamra Bhasma. 
No adverse effects were 
reported in any of the 
clinical studies. 

Chaudhari SY et.al 
2013 [47] 
 

The Regulatory Rationale with Rasoushadhis 
The last important parameter to support the safety of 
Rasoushadhis is the rules and regulations of 
Rasaushadhies in India. Unless the rules and 
regulations involved no one is going to trust the worth 
of these worthy medicines. The Rasoushadhis are deal 
in Drug and Cosmetic Act 1940 as Schedule E1 drugs 
that comes under the poisonous category. [48] Rule 161 
B of Drug and Cosmetic rule 1945 deals with the shelf 
life of these Rasoushadhis. [49] Schedule T of Drug and 
Cosmetic rule 1945 Deals with Good Manufacturing 
Practices where each and every aspect of creating the 
quality medicine is ensured. [50] CTRI came up with 
the strict rules to register the patients prospectively 
while conducting any of the clinical study from 
January 2018.[51] CCRAS, Ministry of AYUSH 
updating the various guidelines for drug development 
where volume II exclusively deals with the safety and 

toxicity study of Ayurvedic Formulations. [52] 
Ayurvedic pharmacopoeia of India Volume 7, part I 
deal with these metals and minerals with 21 
monographs. [53] 
Conclusion 
In nut shell we can count our Rasoushadhis are SAFE 
because what is not poisonous on the earth? Each and 
all substances have positive as well as the negative 
aspect what count is the ‘use’ and ‘abuse’. with the 
rationale use a poison can be a panacea and with 
irrational use of panacea it can become a poison. It is 
the responsibility of every stakeholder of Ayurveda 
specifically Rasa vaidya to ensure the pharmaceutical 
proficiency, perfect diagnosis of disease condition, 
deciding dose of medicine depending upon the 
Dashavidha pariksha, suggest dietary regimen and tell 
dos and don’ts to the patients and timely follow up. 
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