Manish Kumar Saini & Meemansa / Int. J. Res. Ayurveda Pharm. 17 (3), 2026

Review Article

|~

PUBLISHING HOUSE

www.ijrap.net

(ISSN Online:2229-3566, ISSN Print:2277-4343)

A REVIEW ON GOOD MANUFACTURING PRACTICES FOR AYURVEDIC MEDICINES:
INTEGRATION OF WHO STANDARDS, INDIAN LAW, AND CLASSICAL CONCEPTS
Manish Kumar Saini '*, Meemansa 2
! Assistant Professor, Rasashastra and Bhaisajiya Kalpana Department, Shri Dhanwantry Ayurvedic College and
Hospital, Haryana, India
2 Assistant Professor, National Institute of Ayurveda, Panchkula, Haryana, India

Received on: 10/3/26 Accepted on: 16/4/26

*Corresponding author
E-mail: manishravi007@gmail.com

DOI: 10.7897/2277-4343.173121
ABSTRACT

The global use of herbal and Ayurvedic medicines is increasing rapidly; however, the common perception that “natural equals safe” has led to under-
regulation and the emergence of avoidable adverse reactions, emphasising the need for stringent Good Manufacturing Practices (GMP). This review
aims to present and contextualise GMP requirements for Ayurvedic, Siddha, and Unani (ASU) drugs by integrating World Health Organisation (WHO)
guidelines, Indian regulatory provisions, and classical Ayurvedic concepts of standardisation. A review was conducted using WHO documents, the
Drugs and Cosmetics Act and Rules (including Schedule T), pharmacognosy literature, and classical Ayurvedic texts such as the Sharangadhara Samhita,
focusing on quality assurance, raw material handling, manufacturing infrastructure, documentation, and shelf life. The findings indicate that the GMPs
for ASU drugs encompass strict quality control of raw materials, in-process materials, and finished products; defined standards for facilities, hygiene,
and personnel; validated manufacturing processes; detailed batch manufacturing and distribution records; and systems for complaint handling and
product recall. The classical Ayurvedic literature further provides detailed guidelines on collection time, geographical source, processing methods,
equipment, particle size, extraction ratios, and stability, which are closely with modern parameters of identity, purity, potency, and safety. Harmonising
WHO recommended GMP frameworks, Indian legal requirements, and traditional Ayurvedic quality principles can significantly improve the safety,
efficacy, and global acceptability of ASU drugs, provided these standards are rigorously implemented, monitored, and continuously updated.
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ASU drug standardisation.

INTRODUCTION

The worldwide demand for traditional and herbal medicines has
increased exponentially, yet adverse reaction reports have
exposed the misconception that “natural” products are inherently
safe! This scenario underscores the need for stringent regulatory
frameworks and the implementation of Good Manufacturing
Practices (GMP) to ensure the quality, safety, and efficacy of
Ayurvedic, Siddha, and Unani (ASU) medicines’>, GMP
represents a comprehensive quality system that covers all stages
of drug production—from raw material selection to the
distribution of finished products—and has become a global
benchmark for pharmaceutical manufacturing®In India, GMPs
for ASU drugs are legally mandated under the Drugs and
Cosmetics Act, 1940 and Rules, 1945, including Schedule T, and
are a prerequisite for the grant of manufacturing licenses *
Review of WHO documents, Drugs and Cosmetics Act/Rules
(including Schedule T), Pharmacognosy texts, and Ayurvedic
classics such as Sharangadhara Samhita, focusing on quality
assurance, plant material handling, manufacturing infrastructure,
documentation and shelf life.

Evolution of GMP: Who and the global context

The World Health Organisation first drafted GMP requirements
in 1967 at the request of the 20th World Health Assembly, and
these were formally adopted and integrated into the WHO
Certification Scheme for pharmaceutical products moving in
international commerce. Subsequent revisions in 1968, 1971 and
1975 broadened the scope of GMP and certification to include

veterinary products, starting materials, and safety—efficacy
information.

In 1992, WHO presented revised GMP requirements in three
parts: Parts 1 and 2 elaborating the philosophy and essential
elements of quality management in the pharmaceutical industry,
including hygiene, validation, self-inspection, personnel,
premises, equipment, materials, and documentation. According to
the WHO, GMP is part of quality assurance, ensuring that
products are consistently produced and controlled to quality
standards appropriate to their intended use and marketing
authorisation®’. Many countries have now enacted laws that require
pharmaceutical and medical device companies to follow GMP,
non-compliance leading to recalls, seizures, fines or even
imprisonment® For herbal and traditional medicines, the WHO
has also issued specific guidelines on research methodologies and
good agricultural and collection practices (GACP)’, reinforcing
the continuum from field to finished product?®

GMP in Indian Ayurveda: Legal framework and rationale

India introduced statutory GMP requirements in 1988 via an
amendment to the Drugs and Cosmetics Rules, and for ASU
medicines, specific GMP provisions were notified on 23 June
2000. Licenses for the manufacture of Ayurvedic drugs are issued
only to units that comply with these GMP norms, which aim to
ensure that raw materials are authentic and free of contaminants,
and processes are controlled. Products released are of acceptable
quality’ Endpoint testing alone is inadequate to guarantee the
quality of every batch; instead, quality must be built into each step
of the manufacturing process. Therefore, GMP requires a
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systematic approach to avoid contamination, mix-ups, and errors,
thereby protecting patients from ineffective or dangerous drugs.
This is particularly important for Ayurvedic products, where
complex polyherbal and herbo-mineral formulations rely heavily
on the integrity of the raw materials and the precision of the
process'® The development of a quality control study is very
important for any sector that produces products because it allows
for the reduction of product variability and, consequently,
production costs !!. Quality control is an essential operation of the
pharmaceutical industry'?, Natural products include various
plants, animals, and minerals'

WHO guidelines and quality criteria for herbal formulations
The WHO guidelines for quality-standardised herbal
formulations emphasise four fundamental parameters: quality
control of crude drugs and finished products; stability and shelf-
life evaluation; safety evaluation (traditional experience and
toxicology); and efficacy assessment using ethnomedical
information and biological assays'4. These guidelines stress that
herbal materials must meet scientifically defined specifications
for identity, purity and content'.

Modern quality criteria can be categorised as: clear scientific
definition of raw material (species, part used, origin, harvesting
time, drying)'®; proof of identity (macroscopic and microscopic
features, organoleptic properties, chromatographic fingerprints'’;
purity (moisture, ash values, extractives, microbial load, heavy
metals, pesticides, aflatoxins); and content (quantification of
active or marker constituents, or bioassays when
chromatographic methods are not feasible). Such parameters
provide an objective framework for standardising traditionally
used herbal drugs.

Classical Ayurvedic concepts of standardisation

Ayurvedic classics, especially the Sharangadhara Samhita and its
commentaries, Dipika and Gudartha Dipika, contain detailed
guidance on the quality of raw materials, processing, storage, and
stability, anticipating many modern quality concepts'® Acharyas
emphasise that drugs should ideally be used fresh, likening their
potency to that of milk, while also noting that certain substances
(e.g., Vidanga (Embelia ribes), Krishna (Piper longum), Guda
(Jaggery), Dhanya (Cereals), Ajya (Clarified butter), and Madhu
(Honey) gain potency after one year'® Textual descriptions
specify that plants collected from anthills, dirty places, marshy
lands, burial grounds, salty soils, highways, or those damaged by
insects, animals, fire, or snow should be avoided, reflecting an
early understanding of environmental and contamination risks?’
The timing of collection is also crucial: The autumn season
(Sharad Ritu) is preferred for most drugs, while the therapeutic
emesis (Vamana) and therapeutic purgation (Virechana) drugs are
best collected in the spring season (Vasanta); pharmacogenetic
and chromatographic studies on termeric support seasonal
variation in active principles?!, Furthermore, plants should
typically be harvested in the morning, sometimes on a specific
lunar day (tithi) and a lunar mansion (nakshatra), underlying the
belief that potency peaks at particular times. Classics also discuss
optimal plant parts according to season, preferred habitats
(sadharana bhumi), and the need to avoid polluted soils, air, and
water, all of which align with modern GACP recommendations.

Facility, infrastructure, and general GMP requirements for
ASU drugs

Schedule T and related guidance describe the essential
requirements for facilities manufacturing ASU medicines?*23.
Adequate space must be provided for receiving and storing raw
materials, manufacturing areas, quality control laboratories,

finished goods stores, offices, and storage of rejected materials.
The factory location should minimise contamination from open
sewers, drains, or adjacent industries that emit obnoxious fumes,
soot, or dust. Buildings must prevent the entry of insects and
rodents, maintain good hygiene, and ensure adequate light and
ventilation; interior surfaces must be smooth, crack-free and easy
to clean, and floors must not retain dust or waste. The Furnace or
Bhatti sections may be covered with tin roofs and require
appropriate ventilation and fire safety measures. Potable-quality
water is mandatory for manufacturing, with adequate supply for
washing and cleaning, and waste-disposal systems must comply
with pollution-control norms. Separate arrangements are required
for washing, cleaning, and drying bottles, vials, jars, and
containers, and containers should be stored properly in ventilated
areas with separate zones for raw materials, packaging materials,
and finished products. Raw materials must be stored according to
their nature: metallic, mineral, animal origin, fresh herbs, and
dried plant parts, using appropriate containers and environmental
controls to prevent microbiological contamination. Only
approved materials are used in production, with in-process and
finished-product samples taken as appropriate; labels must be
verified to avoid mix-ups, and finished packs should bear
permanent code marks. The working areas must provide
sufficient space to place equipment in an orderly manner,
reducing the risk of cross-contamination and confusion between
drugs. Personnel require appropriate uniforms, facilities for
personal cleanliness, first aid, and periodic medical examinations,
emphasising the human factor in quality assurance.

Documentation, records and pharmacovigilance under GMP
Robust documentation is a cornerstone of GMP. Batch
manufacturing records must capture details of raw materials,
quantities, process steps, in-process controls, test results, and
final approvals, along with data on dates, manpower, machinery,
and equipment used. The distribution records for each batch
ensure traceability and facilitate targeted recalls if necessary.

Labelling must clearly state the product name, identity, net
contents, manufacturer’s name and address, and directions for
safe use. Manufacturers are required to maintain a record of
market complaints, conduct investigations, implement corrective
and preventive actions, and submit periodic reports (e.g., every 6
months) to the licensing authority. This system anchors
pharmacovigilance within the manufacturing environment.

Quality control laboratory and testing of raw materials

GMP envisages a dedicated quality control section, ideally with
at least 150 square feet of space, equipped with reference books
and samples, and facilities to retain finished product samples for
up to three years. The laboratory monitors raw drugs,
semi-finished and finished products, records shelf life and storage
conditions, and maintains internal specifications for proprietary
(patent) medicines.

Raw  materials should be tested, preferably in
government-approved laboratories, before use, and the “first in,
first out’ principle should be followed. Containers must be clearly
labelled as ‘under test’, ‘approved’ or 'rejected’, and results
recorded systematically. Standardisation involves macroscopic
and microscopic examination, chromatographic fingerprinting,
and analysis of ash values, extractives, loss on drying,
saponification values, foreign matter, and chemical identity tests
for constituents such as alkaloids, glycosides, saponins, and
tannins. Limits for pesticide residues, mycotoxins, and heavy
metals must be verified and, when indicated, efficacy and toxicity
testing must be conducted.
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Processing variables: Particle size, extraction ratios, time and
temperature

Classical pharmaceutics in Ayurveda provides detailed
instructions on processing variables relevant to GMP. The
particle size of powder (Churna) is traditionally standardised
using cloth sieving, with terms such as raja and kshoda implying
fine powder, which directly affects dissolution and
bioavailability?* Extraction involves defined drug-solvent ratios:
for example, dry herbs are soaked in twice their weight of water
to express juice; decoctions typically use 16 times the water, then
reduced to one-eighth, while variations exist for specific
preparations such as Eranda (Ricinus communis Linn.). Kwatha
(decoction). Phanta Kalpana (liquid dosage form) specifies one
pala (48g) of drug with one adhaka (3kg) of hot water, reduced to
half, and Pramathya (type decoction prepared with the help of
paste)®® uses one part paste with eight parts of water, reduced to
one-quarter. The extraction time is also specified: dry drugs can
be soaked for around 24 hours, while Hima (cold infusion)
preparations require overnight soaking and maceration in water.
Temperature control is critical; to avoid thermal degradation,
extractions are preferably performed below 40 °C unless justified
otherwise? though some preparations (eg, Putapaka (type of
heating), Snehapaka (oil preparation), Avaleha (confectionery))
require higher temperatures with carefully defined end points.
Sun drying is recommended for powdering, and Putapaka swarasa
involves heating the bolus until its outer surface is red-hot?’ Light
and temperature also influence secondary metabolite content,
with research showing that diurnal variation and shade conditions
affect glycoside and alkaloid levels, reinforcing classical
prescriptions about collection time and storage?®.

Storage, containers, and shelf life

The Sharangadhara Sambhita clearly discusses the storage
conditions and shelf life of various dosage forms? Earthen
vessels® (mrittika patra) are recommended as default containers
when no specific material is mentioned. However, certain
formulations require specific metals, such as copper or iron, as
seen in preparations like Kashishadya Ghrita®' and Kaishora
Guggulu® Shelf-life guidelines include: reduction in potency of
raw drugs after one year, powder after two months, pills and
confectionery after one year, and oil and clarified butter after
approximately 16 months, while preparations such as Asava
(alcohol preparation), Dhatu Bhasma, and Rasa Bhasma may gain
potency over time®’ These traditional observations parallel
modern stability concepts and justify the need for expiry dating
and storage recommendations in line with pharmacopeial and
WHO guidance.

DISCUSSION

Good manufacturing practice (GMP) represents a systematic
quality assurance framework that ensures that medicinal products
are produced consistently and controlled to meet predefined
quality standards appropriate for their intended use. The World
Health Organisation emphasises that GMP covers all critical
aspects of production, including premises, equipment, personnel,
documentation, sanitation, validation, quality control, and
complaint handling. Sharangdhara Samhita (13" century)
demonstrates remarkable foresight in quality control by providing
detailed guidelines on medicinal plant collection seasons,
avoidance of contaminated habitats, and morning harvest to
maximise potency. Shelf-life recommendations for churna,
gutika/leha, and taila/ghrita reflect an empirical understanding of
stability and degradation that parallels modern pharmaceutical
stability studies. These classical principles complement
contemporary Good Agricultural and Collection Practices
(GACP), which emphasise proper botanical identification,
controlled harvesting, and the prevention of contamination.

India’s Schedule T under the Drug and Cosmetic Rules mandates
comprehensive GMP requirements for ASU manufacturing units,
including dedicated facilities, water quality, waste management,
personal  hygiene, equipment validation and robust
documentation. Recent revisions emphasise risk-based
approaches, validation of critical processes, and enhanced quality
control laboratories. These regulations ensure that quality is built
into every manufacturing step rather than merely verified through
end-product testing — a fundamental principle of modern
pharmaceutical GMP. Despite the robust framework, challenges
persist, including inconsistent raw material quality, limited
standardisation of classical processes and inadequate shelf-life
data for proprietary formulation. Modern analytical techniques
(HPTLC, HPLC, and GC-MS) can validate classical parameters
like extraction ratios, particle size, and processing temperature
while ensuring compliance with limits for heavy metals,
pesticides, and microbial contamination.

Harmonising the WHO GMP guidelines, Schedule T
requirements, and classical Ayurvedic standardisation principles
offers significant opportunities for ASU medicines. This
integrated approach can enhance global acceptability through
WHO-compliant manufacturing, preserve therapeutic efficacy by
validating classical processing methods, ensure patient safety
through contamination prevention and pharmacovigilance, and
support market competitiveness with standardised, shelf-life-
dated products. Bridging these perspectives strengthens the
scientific and regulatory foundation of ASU drugs, facilitating
their acceptance in global markets and reducing safety concerns.
However, successful implementation requires investment in
infrastructure, personnel training, the development of validated
analytical methods for complex polyherbal formulations, and
robust inspection and enforcement mechanisms.

FUTURE DIRECTIONS

Future research should focus on stability studies of classical
formulations in accordance with ICH guidelines, validation of
traditional extraction ratios using modern pharmacodynamic
markers, and the development of ASU-specific pharmacopeial
standards. Digital technologies like blockchain for raw material
traceability and Al-driven process monitoring can further
strengthen GMP compliance. Regulatory authorities must
prioritise  capacity building, regular inspections, and
harmonisation with international standards to position ASU
medicines as credible global healthcare options.

CONCLUSION

Good manufacturing practices are indispensable for ensuring that
Ayurvedic medicines are safe, effective, and of consistent quality.
By integrating the WHO quality assurance framework, the
statutory GMP requirements under the Drugs and Cosmetics Act,
and the rich, practice-oriented quality concepts of the classical
Ayurvedic literature, manufacturers and regulators can create a
comprehensive system that respects tradition while meeting
contemporary scientific and regulatory expectations. The
rigorous application of these harmonised standards will support
the global credibility and therapeutic potential of Ayurvedic and
other ASU formulations.
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