
573© Springer Nature Singapore Pte Ltd. 2020 
S. Sen, R. Chakraborty (eds.), Herbal Medicine in India, 
https://doi.org/10.1007/978-981-13-7248-3_34

been proven to be harmless and effective. The 
WHO definition for herbal medicine defines it 
to be an extract or preparation from one or more 
plants that have therapeutic as well as other 
human health benefits. In some traditional 
practices, herbal medicines also contain 
some materials of inorganic or animal origin 
(WHO 1993).

A series of technical guidelines has been 
developed by WHO which includes guidelines on 
good manufacturing practices (GMP) for herbal 
medicines. These guidelines encompass the crite-
ria such as quality assurance of medicinal plants 
and herbal materials, assessment of herbal medi-
cines, assessment of quality of herbal medicines 
with reference to contaminants and residues, 
guidelines on good agricultural and collection 
practices (GACP) for medicinal plants and qual-
ity control methods for medicinal plant materials 
(WHO 2007a, b; Anonymous 1997).
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34.1	 �Introduction

Herbal medicines also known as traditional 
medicines are either the mainstay of healthcare 
delivery in some countries or serves as a com-
plement to it in some other countries. The 
opportune use of herbal medicine is supported 
by the World Health Organization (WHO) which 
also encourages the use of remedies which have 
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The guidelines aim to elucidate the basic crite-
ria for the evaluation of quality, safety and effi-
cacy of herbal medicines, thus assisting national 
regulatory authorities, scientific organizations 
and manufacturers for product development and 
dossier submission. The US FDA guidelines, 
European agency guidelines and Indian guide-
lines are based on the same principles derived 
from WHO guidelines.

34.2	 �European Union Guidelines 
(Anonymous 2004)

The European Medicines Agency has laid down 
two ways of registration of herbal medicinal 
products:

	(a)	 Directive 2001/83/EC (4) requires that appli-
cations for authorization to place a medicinal 
product on the market have to be accompa-
nied by a dossier containing particulars and 
documents relating in particular to the results 
of physicochemical, biological or microbio-
logical tests as well as pharmacological and 
toxicological tests and clinical trials carried 
out on the product and thus proving its qual-
ity, safety and efficacy (Official Journal of 
European Union 2004).

	(b)	 Some herbal medicinal products are prepared 
traditionally, and do not require doctors’ 
supervision. If evidence of long traditional use 
of medicinal products already exists, directive 
2004/24/EC can process it (Sharma 2015).

The evidence of traditional use is accepted as 
evidence of efficacy of the product. However, 
authorities may still ask for evidence to support 
safety. Physicochemical and microbiological 
tests as quality control are to be included in the 
product specifications. The product should meet 
the standards of quality listed in the authentic 
pharmacopoeias of the member state or 
European Pharmacopoeia. Moreover, the scien-
tific publication evidences should support the 
medical use of the herbal medicine for at least 
30 years, including its 15 years of use within the 
European community. The Committee on 
Herbal Medicinal Products reviews the tradi-

tional use registration of the product. The appli-
cation states that the product has been in use 
within the European community for less than 
15  years for simplified registration procedure 
under the directive (Sharma 2015).

34.3	 �US FDA Botanical Guidelines 
(Food and Drug 
Administration 2016)

The US FDA botanical guidelines define botani-
cals as

	1.	 the products in which animal or animal parts 
as well as minerals have been used as a minor 
ingredient. The Chinese or Ayurvedic tradi-
tional botanical products are prepared tradi-
tionally in this way.

	2.	 The derivatives of botanical species in which 
genes were modified with techniques like 
recombinant DNA technology or cloning for 
production of a single molecular entity.

	3.	 The products which gives single molecular 
entity such as antibiotics, amino acids, and 
vitamins after fermentation processes by 
yeast, bacteria, plant cells, or other microor-
ganisms, including plants used as substrates.

	4.	 Paclitaxel like highly purified substances 
which are derived from a naturally occurring 
source. The estrogen synthesized from yam 
extracts which are modified chemically can 
also be considered as botanical product.

In the USA a botanical product produced to 
diagnose, cure, mitigate or treat disease can meet 
the definition of a drug under section 201 (g) (1)
(B) of the FD&C Act. The regulations will be 
applied to it. Botanical drugs may differ in some 
characteristics like chemical composition due to 
possibilities of changes in agricultural practices 
and collection of botanical raw material(s). The 
conditions during manufacture and process of 
optimization also make lot of differences. US FDA 
requires bridging studies to justify these differ-
ences. Currently, two botanical products have been 
approved for marketing as prescription drugs. For 
example, sinecatechins (Veregen®) is a topical 
ointment commercialized for the treatment of 
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external genital and perianal warts. Another drug 
is crofelemer (Mytesi™) for the treatment of diar-
rhea associated with anti-HIV drugs. These have 
fulfilled the criteria under the Botanical Guidance 
definition of a botanical drug product.

34.4	 �Indian Phytopharmaceutical 
Guidelines for Herbal 
Medicine

In Indian regulations, the major class of drugs 
included under Ayurveda, Siddha, or Unani 
(ASU) system is (Department of AYUSH 2013):

	1.	 Classical ASU drugs should be mentioned in 
the authoritative books of ASU system drugs. 
The list of text book is given in Drugs and 
Cosmetics Act, 1940 and Rules, 1945. The 
manufacturing and nomenclature and formula-
tions are similar as described in the authorita-
tive texts. The issue of license to manufacture 
of these categories of drugs is based on citation 
in authoritative books and published literature. 
If the drug is meant for a new indication then 
proof of effectiveness is essential.

	2.	 Patent or proprietary products containing tra-
ditional or new ingredients which are different 
from the classical medicine. This category of 
drugs requires proof of effectiveness based on 
the pilot study as relevant for ASU drugs. The 
Department of Ayurveda, Unani, Siddha, and 
Homeopathy (AYUSH) introduced Rule 
158(B) in 2010 in this regard. (Central Council 
for Research in Ayurvedic Sciences 2018).

The GCP guidelines which allowed research-
ers to voluntarily use ASU medicine while taking 
up clinical trials were introduced by Ministry of 
AYUSH (Department of AYUSH 2013).

In India, the Department of AYUSH and regula-
tory authorities approves the use of ASU drugs as 
per the requirements given in Table 34.1. The phy-
topharmaceuticals which are well characterized as 
per phytopharma guidelines are under the purview 
of the Central Drugs Standard Control Organization 
(CDSCO) (Ministry of Health and Family Welfare, 
Govt. of India 2015). The gazette notification has 
been issued for phytopharmaceuticals. It states the 

requirements needed for submission of scientific 
data relating to quality, safety, and efficacy for eval-
uation of a herbal drug. It also describes the proce-
dure for obtaining permission for marketing on 
similar to synthetic drugs. Phytochemical drug 
refers to purified and standard fraction consisting 
of at least four bioactive or phytochemical com-
pound extracted from a medicinal plant or its part 
that has been qualitatively and quantitatively 
assessed to be used internally or externally by 
human beings or animals. These drugs are useful 
for diagnosis, treatment, mitigation or prevention 
of diseases or disorders. They cannot be used for 
administration through parenteral route. This pro-
vision is laid down by Rule 2 (eb) of the Drugs and 
Cosmetics (D&C) Rules, 1945.

The clinical trial permission of phytophar-
maceuticals requires data as per clinical trial 
rules 2019 by Drug Controller General of India. 
The new rules 2019, part B states that the data 
has to be submitted along with an application to 
seek permission for conducting clinical trials or 
for import or manufacturing a phytochemical 
drug in the country (NewDrugs_CTRules_2019 
2019). The regulatory requirements for NDA for 
the phytopharmaceutical drug need standard 
requirements for a new drug safety and pharma-
cological information, human studies, and con-
firmatory clinical trials. The part I of new rules 
2019 deals with required data already available 
such as botanical name of the plant (including 
vernacular or scriptural name, wherever appli-
cable), product monograph, claims to be made 
for the phytopharmaceutical product, published 
literature including clinical studies if available, 
contraindications, etc. The extent of exposure 
on human population and number of years for 
which the product is being sold is also important 
to take any decision. (NewDrugs_CTRules_2019 
2019).

The part II of the new rules deals with identi-
fication, authentication of the source of the plant 
used for extraction and fractionation purpose, 
formulations, safety, marketing information, etc. 
The plant identification involves description 
about the taxonomical identity of the plant that 
has been used as a source for the phytopharma-
ceutical drug describing the botanical name 
including genus, species, and family, followed by 
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Table 34.1  Research criteria for evaluating the safety/toxicity of ASU drugs

S. no. Category Ingredient(s) Indication(s) Requirement of nonclinical safety data

Requirement of 
nonclinical 
efficacy data

Classical ASU drugs as defined under Section 3 (a) of the Drugs and Cosmetics Act, 1940

1.1 Ayurvedic, Siddha and Unani 
drugs given in 158B as referred 
in Section 3(a) of Drugs and 
Cosmetics Act, 1940

As given in 
the text

As per text No requirement No 
requirement

1.2 Any change in dosage form of 
ASU drugs as described in 
Section 3(a) of Drugs and 
Cosmetics Act, 1940

As given in 
the text

As per text No requirement No 
requirement

1.3 ASU drugs referred in Section 
3(a) of Drugs and Cosmetics 
Act, 1940 to be used for new 
indication∗

As given in 
the text

New Not Required Required

2.1. Patent or proprietary drugs as 
defined under Section 3(h) of 
Drugs and Cosmetics Act, 1940 
containing crude drugs /aqueous 
axtract(s) /hydro-alcoholic 
extracts)

As given in 
the text

Textual 
rationale

No requirement No 
requirement

2.2 Patent or proprietary drugs as 
defined under Section 3(h) 
containing other than aqueous 
and hydro-alcoholic extract(s)/
any other solvent-based 
extract(s)

As specified As specified/
claimed

Requirement as follows:
For oral preparations∗:
1. �Single-dose toxicity test (acute 

toxicity) in mice and rats
2. �Repeated-dose systemic toxicity 

studies (long-term toxicity studies 
in rats

3. �Reproductive and developmental 
toxicity studies

4. Genotoxicity
5. �Carcinogenicity
∗metal-associated toxicity in case of 
any metal/mineral as one of the 
ingredients
For topical preparations:
1. Dermal toxicity study
2. �Photo-allergy or dermal 

photo-toxicity
3. �Allergenicity/hypersensitivity in 

guinea pigs

Required

2.4 Patent or proprietary drugs 
as defined under Section 3(h) 
containing any of the 
ingredients of Schedule
E (1) of the D&C Act, 1940

As given in 
the text

Indication as 
claimed/
specified

For oral preparations:
1. �Single-dose toxicity test (acute 

toxicity) in mice and rats
2. �Repeated-dose systemic toxicity 

studies (long-term toxicity studies) 
in two species: one rodent (rat) and 
one nonrodent rabbit/dog.

3. �Reproductive and developmental 
toxicity studies

4. Genotoxicity
5. Carcinogenicity
∗metal-associated toxicity in case of 
any metal/mineral as one of the 
ingredient
For topical preparations:
1. Dermal toxicity study
2. �Photo-allergy or dermal 

photo-toxicity
3. �Allergenicity/hypersensitivity in 

guinea pigs

Required

Adopted from CCRS guidelines from Ministry of AYUSH, Government of India (2018)
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the authority citation which means the name of 
the taxonomist who named the species and the 
variety of the cultivar, if any. It should also 
accompany the description about the natural hab-
itat and geographical distribution and location of 
the plant, the time, and season of collection. The 
categories of the species description are (a) 
endangered or threatened under the Endangered 
Species Act or the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (CITES), (b) requiring special protection 
under the Biological Diversity Act, 2002 (18 of 
2003), and (c) any known genotypic, chemotypic, 
and ecotypic variability of species. (NewDrugs_
CTRules_2019 2019).

The data about phytopharmaceutical drugs 
should be generated for specifications regarding 
the quality, namely: (a) foreign matter, (b) total 
ash content, (c) acid insoluble ash, (d) pesticide 
residue, (e) heavy metal contamination, (f) 
microbial load, (g) chromatographic fingerprint 
profile with phytochemical reference marker, (h) 
assay for bioactive or phytochemical compounds, 
and (i) chromatographic fingerprint of a sample 
as per test method mentioned for the quality con-
trol of the phytopharmaceutical drug with picto-
graphical documents. The purification, 
fractionation, and extraction procedures of the 
plant-based drug should be described in detail. 
The formulation details about markers, vehicles, 
and stabilizers should be mentioned. The stability 
studies should be performed as Drugs and 
Cosmetics Act. There is no difference for toxicity 
studies between new drugs and phytopharmaceu-
tical drugs (NewDrugs_CTRules_2019 2019).

The details for requirements of phytopharma-
ceutical drug can be found in the phytopharma-
ceutical guidelines available at Indian regulatory 
authority CDSCO website (Ministry of Health 
and Family Welfare, Govt. of India. Gazette 
Notification G.S.R. 918(E) dated 30.1.2015 and 
NewDrugs_CTRules_2019 2019). Once the 
CDSCO approves a new phytopharmaceutical 
drug, its marketing status will be like that of a 
new chemical entity-based drug. The new 
regulation for phytopharmaceutical is in line with 
regulations in the USA, China, and other coun-
tries (Narayana and Katiyar 2013). It is expected 

that this new regulations will promote innova-
tions and scientific development of new phyto-
pharmaceutical drugs and will enhance the 
acceptance of the use of herbal products by mod-
ern doctors in the community. This would further 
encourage researchers to increase the research in 
phytopharmaceutical drug development area 
(Bhatt 2016).

34.5	 �Issues in Scientific Validation 
of Herbal Medicine

Herbal medicines can be defined as natural prod-
ucts originating from plants or their parts with 
varying chemical composition depending upon 
several factors like chemotype, botanical species 
used, and part of plant such as root, leaves, flow-
ers, etc. used. The extrinsic factors like storage 
conditions, sunlight, humid environment, type of 
soil, land, harvesting time, and geographic area 
also affects quality of raw medicinal plant mate-
rials. It is because of these changing factors that 
marketed products containing the same ingredi-
ents vary in their contents and concentrations and 
quality from batch to batch. The standardization 
and maintaining quality changes with time. This 
variability may lead to significant differences in 
pharmacological activity at both pharmacody-
namics and pharmacokinetic level (Bhatt 2016). 
The good manufacturing practices (GMP) are 
expected to enhance the quality results for herbal 
medicines. Another issue with phytopharmaceu-
tical drug is about its pharmacokinetic properties 
which are difficult to establish. The validity of 
Ayurvedic herbal drugs can be tested using radio-
tracer technology which involves the labeling of 
the molecule designed for therapeutics with C-14 
to study its absorption, biodistribution, and excre-
tion in small animals. Similarly herbal drugs can 
be studied by tritium labeling. Arjun bark has 
been studied in this manner already. Radioisotope 
techniques of C-14 urea can be a new approach 
for study of plant parts. The C-14 radiolabeled 
plant parts can be fed to small animals. The 
whole-body autoradiography maybe performed 
to study the biodistribution of the plant-based 
drugs (Lele 2010). The action of herbal drugs is 
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difficult to study, but the screening of Ayurvedic 
drugs based on mechanism is a novel approach. 
The enzymes and ligands are particularly possi-
ble targets. This can be illustrated by the example 
of study on Triphala using I-125 cholecystokinin 
(CCK) as ligand and mouse pancreatic mem-
brane as receptor. The researchers group in col-
laboration with USA showed that the “Triphala” 
constituents act on CCK receptors (Lele 2010).

The clinical trials of herbal medicine have to 
face challenges like the adversity and side effects 
it may cause in patients (Firenzuoli and Gori 
2007). Also, the inclusion criteria for enrollment 
of patients in clinical trial should be based on 
both modern and traditional medicine (Parveen 
et al. 2015). To eliminate biasness and isolate pla-
cebo effects, blinding is used as a gold standard 
in randomized clinical trials (RCT). Generally, 
double-blind clinical trials are carried out which 
means that neither the investigator nor the subject 
knows about the treatment allotment. As far as 
herbal medicines are considered, carrying out 
double-blind clinical trials might be difficult. The 
herbal treatment involves multidimensional treat-
ment approach which involves counseling, listen-
ing, explaining as well as lifestyle and dietary 
advice while prescribing herbal medicines. For 
example, it gets difficult to maintain double 
blindness for certain natural products such as 
ginger, which has a peculiar odor. Therefore for 
such products single blinding is done where the 
investigator but not the patient is aware of the 
treatment allocation (Leung 2004). The chal-
lenge of protocol violations also occurs fre-
quently. It is because the practitioners may feel 
uncomfortable with the protocol, and they may 
like to provide best therapeutic practice. To 
reduce this therapist variability treatment manu-
als detailing the precise procedures to be fol-
lowed should be provided to the practitioner 
(Walker and Anderson 1999).

34.6	 �Conclusion

Scientific validation of herbal medicine should 
not be based only on regulatory bodies and good 
manufacturing practices (GMP) requirements. 

The academic institutions, research institutes, 
hospitals, industry, and pharmacy faculties 
should work together to increase the quality of 
herbal products and robust data generation 
regarding safety and efficacy. Efforts should also 
be made to validate scientific evidence with 
double-blind placebo controlled trials which will 
increase the faith of people in herbal medicines.
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