
Int. Jr. of Contemp. Res. in Multi. PEER-REVIEWED JOURNAL Volume 4 Issue 6 [Nov- Dec] Year 2025 
 

233 
© 2025 Dr. Nilima Hemant Pawar, Dr. Amit Tekram Dehariya. This is an open-access article distributed under the terms of the Creative Commons Attribution 

4.0 International License (CC BY NC ND).https://creativecommons.org/licenses/by/4.0/ 

 

 

Research Article 

 

Heavy Metal Contamination in Homoeopathic Preparations: 

Regulatory Perspectives, Scientific Analysis, and Quality-Assurance 

Framework 

 
Dr. Nilima Hemant Pawar 1*, Dr. Amit Tekram Dehariya 2 

1 BHMS, MSc, BEd, DNHE, Residential Medical Officer (RMO) 

Sendhwa Homoeopathic Medical College & RK Hospital, Sendhwa, Dist. Barwani, Madhya Pradesh, India 
2 BHMS, Consulting Homoeopath, Associate Professor, Department of Homoeopathic Pharmacy 

Sendhwa Homoeopathic Medical College &amp; RK Hospital, Sendhwa, Dist. Barwani, Madhya Pradesh, India 

 
Corresponding Author: *Dr. Nilima Hemant Pawar DOI: https://doi.org/10.5281/zenodo.17699048 

Abstract Manuscript Information 

 

Heavy-metal contamination in homoeopathic medicinal products has emerged as a growing 

global concern due to variability in manufacturing practices, inconsistent raw-material 

sourcing, and limitations in regulatory enforcement. Although the method of potentisation 

reduces intrinsic toxicity when performed correctly, contamination may still occur from 

manufacturing equipment, raw materials, water sources, environmental exposure, or 

inadequate quality-control mechanisms. This review provides an expanded scientific analysis 

of contamination pathways, regulatory frameworks across India, Europe, the United States, and 

Australia, and contemporary analytical technologies such as ICP-MS, AAS, XRF, and 

chromatography-based assessments used for detecting metallic impurities. The article critically 

evaluates current Good Manufacturing Practices (GMP) under the AYUSH sector, highlights 

infrastructure limitations in small-scale Indian homoeopathic industries, and discusses the need 

for harmonised international standards. It concludes with recommendations for laboratory 

upgrading, evidence-based pharmacopeial revisions, and adoption of digital traceability to 

enhance public confidence in the safety of homoeopathic preparations. This literature review 

involves no human subjects and does not require ethical clearance. 
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1. INTRODUCTION 

The increasing demand for homoeopathic medicines worldwide 

has placed renewed attention on the quality and safety of 

pharmaceutical preparations. While homoeopathic remedies—

especially medium and high potencies—are traditionally 

considered safe due to ultra-molecular dilutions, numerous 

reports from regulatory agencies have documented 

contamination arising not from the medicines themselves, but 

from poorly regulated manufacturing environments. Studies 

have documented detectable levels of lead, mercury, cadmium, 

arsenic, and chromium in improperly manufactured alternative 

medical products (FDA, 2020). In many cases, contamination 

originated from raw materials, equipment leaching, or 

insufficient purification rather than from the original drug 

substance. 

The distinction between intentional metallic drugs (e.g., Aurum, 

Mercurius, Arsenicum) and unintentional contamination is 

essential for scientific clarity. Homoeopathic pharmacy, when 

conducted according to pharmacopeial standards, prevents 

toxicity. However, inadequate compliance with GMP, 

particularly in small-scale manufacturing units, introduces 

preventable risks. This article critically examines these risks 

and analyses modern scientific methods for ensuring product 

purity. 

 

2. CONTAMINATION PATHWAYS: AN EXPANDED 

SCIENTIFIC ANALYSIS 

Heavy-metal contamination can occur at any stage of the 

pharmaceutical lifecycle. The following sections expand each 

pathway with deeper scientific and regulatory analysis. 

2.1 Raw-Material Contamination 

Raw materials—whether botanical, chemical, or mineral—

serve as initial contamination sources. Lactose, alcohol, or plant 

extracts may carry trace metals if obtained from uncertified 

vendors. Agricultural contamination (pesticides, industrial 

emissions, contaminated soil) can introduce arsenic, cadmium, 

or chromium into plant-derived tinctures. Water used for 

dilution, if not compliant with IP/WHO standards, may 

contribute lead or mercury. Therefore, raw-material validation 

through certificate of analysis (COA) and periodic impurity 

profiling is essential (AYUSH, 2020). 

2.2 Manufacturing Infrastructure and Equipment 

Corrosion of stainless-steel processing vessels, worn grinders, 

or metal mortars can release iron, chromium, or nickel into 

triturations. Metallic contamination increases when equipment 

is not maintained or replaced at recommended intervals. Unlike 

large pharmaceutical plants, small AYUSH units often reuse 

older equipment, increasing risk. Surface integrity testing, 

equipment-qualification (IQ/OQ/PQ), and routine surface-swab 

analysis are often overlooked yet critical for preventing 

contamination. 

2.3 Packaging Components 

Primary packaging (e.g., bottle caps, glass containers, droppers) 

may leach metals if manufactured from low-grade material. 

Amber bottles sometimes contain recycled glass with lead 

traces. Migration studies—commonly used in allopathic 

pharmaceuticals—are rarely implemented in AYUSH settings, 

though they are essential to ensure packaging does not react 

with medicines stored for long durations. 

2.4 Environmental Factors 

Ambient air quality directly influences contamination levels. 

Factories situated near highways, industrial zones, or mining 

areas face high airborne metallic particles. Air Handling Units 

(AHU), HEPA filters, and controlled clean-room environments 

are therefore mandatory, particularly for trituration rooms and 

tincture preparation zones. 

2.5 Personnel and Process Deviations 

Human error—improper cleaning, cross-batch mixing, 

undocumented deviations—is an under-analysed but significant 

factor. Personnel handling without training may unintentionally 

introduce contaminants or fail to detect early signs of 

equipment deterioration. 

 

3. REGULATORY FRAMEWORKS: INTERNATIONAL 

AND INDIAN PERSPECTIVES 

3.1 India (AYUSH, HPI, D&C Act) 

India follows Schedule M-I (GMP for Homoeopathic 

Medicines), the Drugs and Cosmetics Act (1940), and standards 

prescribed in the Homoeopathic Pharmacopoeia of India (HPI). 

Mandatory requirements include: 

• validated raw-material sources 

• certified purified water 

• impurity testing for all metals listed in HPI monographs 

• batch-wise documentation 

• infrastructure segregation of manufacturing zones 

Despite the detailed guidelines, enforcement remains 

inconsistent due to fragmented licensing and the presence of 

numerous small facilities lacking advanced equipment. 

3.2 United States (FDA) 

FDA classifies homoeopathic medicines as “drug products.” 

Although FDA has moved toward stricter oversight, including 

warning letters for heavy-metal contamination, adherence to 

USP metal-impurity standards and cGMP is mandatory for 

manufacturers. 

3.3 Europe (EMA & ICH Q3D) 

The EMA enforces the ICH Q3D guideline on elemental 

impurities, one of the most technically advanced regulatory 

frameworks globally. It sets strict permissible daily exposure 

(PDE) limits for lead, cadmium, arsenic, and mercury, and 

requires risk assessment based on excipient contribution. 

3.4 Australia (TGA) 

The TGA regulates all complementary and homoeopathic 

products through PIC/S GMP guidelines. Random sampling, 

decertification of non-compliant products, and compulsory 

documentation are integral to the regulatory mechanism. 

3.5 WHO Guidelines 

WHO emphasises harmonisation of global standards, 

advocating for raw-material testing, reproducibility of potency 

preparation, and advanced impurity profiling. 
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4. LABORATORY ANALYSIS AND ADVANCED 

DETECTION METHODS 

Modern laboratories utilise a range of methods for quantifying 

trace metals. This section expands the scientific depth: 

4.1 Inductively Coupled Plasma–Mass Spectrometry (ICP-

MS) 

The most sensitive technique available, ICP-MS detects metals 

at parts-per-trillion (ppt) levels. It is indispensable for high-

potency homoeopathic remedies where contamination must be 

identified even when active ingredients are ultra-molecular. 

4.2 Atomic Absorption Spectroscopy (AAS) 

AAS remains a reliable method for routine monitoring. Flame 

AAS is suited for sodium, potassium, while graphite furnace 

AAS offers improved sensitivity for lead, cadmium, and 

arsenic. 

4.3 X-Ray Fluorescence (XRF) 

Non-destructive and ideal for screening raw minerals used in 

mother tinctures or lower potencies, though less sensitive than 

ICP-MS. 

4.4 Chromatographic and Hybrid Methods 

Techniques like HPLC-ICPMS or IC-MS allow multi-elemental 

profiling, enabling cross-verification. 

These tools constitute the backbone of modern pharmacopeial 

testing and are essential for global export compliance. 

 

5. GOOD MANUFACTURING PRACTICE (GMP) IN 

AYUSH 

Despite available guidelines, the AYUSH manufacturing sector 

faces persistent challenges that limit the full implementation of 

quality-assurance systems. 

5.1 Infrastructure and Technological Limitations 

Many small manufacturers lack cleanrooms, AHU-controlled 

environments, validated water-purification systems, and 

modern stainless-steel equipment. Without these, controlling 

particulate and metallic contamination becomes difficult. 

5.2 Supply-Chain Vulnerabilities 

AYUSH raw material supply chains are not uniformly 

documented. Traceability gaps make it hard to verify 

contamination at the source. Global pharma uses vendor-

qualification systems; AYUSH manufacturers often rely on 

local vendors without certification. 

5.3 Weak Adoption of Digital Manufacturing Records 

Electronic Batch Manufacturing Records (e-BMR) reduce 

manual errors, yet their adoption remains minimal. Paper-based 

documentation contributes to data integrity issues. 

5.4 Workforce Limitations 

Manufacturing staff often lack formal training in GMP, 

instrument calibration, deviation reporting, and quality-risk 

management. 

5.5 Regulatory Enforcement Gaps 

AYUSH inspectorates differ regionally in sampling frequency, 

laboratory facilities, and enforcement capacity. 

 

6. STRENGTHENING SAFETY: RECOMMENDATIONS 

A modern AYUSH industry requires: 

6.1 Infrastructure Modernisation 

Installation of AHU, stainless-steel equipment, RO-EDI water 

treatment, and validated glassware. 

6.2 Advanced Analytical Validation 

Mandatory ICP-MS for all export batches; third-party 

verification; pharmacopeial revisions to match ICH Q3D. 

6.3 Harmonised Global Standards 

A consensus between AYUSH, WHO, EMA, FDA, and TGA 

would improve international acceptance of homoeopathic 

medicines. 

6.4 Digitalisation and Traceability 

QR-based batch verification, electronic laboratory notebooks, 

and blockchain-enabled raw-material tracing. 

6.5 Research and Publication 

Encouragement of contamination-trend auditing, inter-

laboratory comparison studies, and long-term stability analyses. 

 

7. DISCUSSION 

This analysis demonstrates that heavy-metal contamination in 

homoeopathic preparations is fundamentally a manufacturing 

and regulatory challenge rather than a flaw in the therapeutic 

system itself. When prepared according to Hahnemannian 

principles and validated through modern technologies, 

homoeopathic medicines are inherently safe. However, 

variability in manufacturing standards and inconsistent 

enforcement jeopardise public trust and international 

credibility. Strengthening analytical pathways, modernising 

AYUSH laboratories, and aligning with global standards are 

crucial steps to ensuring the safety of homoeopathic medicines. 

 

8. CONCLUSION 

Ensuring the purity and safety of homoeopathic medicinal 

preparations depends on a robust combination of modern 

analytical technologies, strict GMP adherence, transparent 

documentation, and globally harmonised regulatory standards. 

Heavy-metal contamination is preventable, detectable, and 

controllable with the right infrastructure and regulatory 

commitment. As homoeopathy continues to expand globally, 

scientific assurance of product quality remains essential for 

sustaining public confidence and facilitating international 

acceptance. 
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