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ABSTRACT

There is an increasing concern for shelf life and stability of Ayurveda, Siddha and Unani system of medicine de-
veloped in Asia over the centuries. Stability is an important parameter for safety and efficacy of product. The con-
cept of shelf life is found in classical texts as well as Drug and Cosmetic Acts (D & C act). According to Rule No.
161-B of D & C act 1940 and Rules 1945, a person applying for licence or renewal of licence for the manufactur-
ing of patent & proprietary ASU medicines, has to submit scientific data based shelf life or date of expiry of the
medicine based on the Real-time stability studies to the State Licensing Authority. The API (The Ayurvedic
Pharmacopoeia of India) Part I, Vol. VIII prescribe guidelines for stability testing and shelf life determination for
new and existing Ayurvedic drugs including Siddha and Unani medicine. The guideline covers scope and objec-
tive, general information, selection of batches, container and closure system, specification, testing frequency,
storage condition and evaluation. The stability studies should be conducted on the dosage form packaged in the
container and closure system proposed for marketing. Formal stability studies should be conducted on at least
three primary batches. The recommended storage conditions for accelerated long term study are 40°C = 2° C / 75
% RH %5 % RH for minimum of 6 months and for long term study conditions are 30° + 2°/ 60 % RH + 5 % RH
for minimum of 12 months respectively. A product can be considered to be stable if “no significant change” oc-
curs during at any time of testing.
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INTRODUCTION

Traditional or alternative medicine is widely used in Unani (ASU) systems of medicine. Ayurveda is the
the prevention, diagnosis and treatment of an exten- sacred system of health care, originated in India
sive range of ailments'. Over the centuries many med- whereas Unani medicine originated in Greece and was
ical systems have emerged from Asia and today there introduced to India by the Arabs. Siddha system of
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and abroad®. The medicinal products of ASU system
of medicine include single herb or polyherbal formu-
lations with or without mineral drugs and/or drug sub-
stances of animal origin. Earlier the practicing physi-
cians used to prepare medicine by themselves for his
patients using simple instruments similar to mortar
and pestle. Today drug products are usually manufac-
tured on commercial scale and there is transition of
“mortar-pestle pharmacy” to retail pharmacy or mail-
order pharmacy. Typically a drug product is transport-
ed from manufacturer to distributor; from distributor
to wholesaler; from wholesaler to hospital or pharma-
cy and finally to user. During transfer of product from
manufacturer to user, the variations in external factors
may create changes in stability. In order to obtain full
therapeutic efficacy it is mandatory that the product
should be stable at user end.

STABILITY AND SHELF LIFE IN CLASSICAL
TEXT AND CURRENT SCENARIO

Stability is the capability of a specific formulation in a
particular container/closure system to remain within
its physical, chemical, microbiological, toxicological,
therapeutic specifications at a defined storage condi-

tion. Stability is expressed in terms of shelf life. Shelf
life is the time period during which a drug product is
expected to remain within the approved specification
for use, provided that it is stored under the conditions
defined on the container label. Expiration date is the
date placed on the container label of a drug product
designating the time prior to which the product is ex-
pected to remain within the approved shelf-life speci-
fication if stored under defined conditions and after
which it must not be used” *°.

The concept of shelf life can be traced from classical
texts (Table 1). Similarly the texts of Unani medicine
provide the concept of shelf life. As per Jalinoos’
book Kitabul Murakkabath the potency of Safoof
(powder) is not more than 2 months and shelf life of
Habub and Agras (pills and tablets) is more than that
of Safoof whereas shelf life of Sharbat (syrup) is
about one year'’. Arab physician Ali Ibne-Abbas
Majoosi in his compilation Kitab-Al-Mulki, mentions
shelf life of Aqraas Ashqueel, Aqraas Afaai, Tiryaaq
Arba and Tiryaaq Shalisa from two months to two
years and shelf life of Majoon Kibrit from 6 months to
three years'>.

Table 1: AYURVEDIC DOSAGE FORM SHELF LIFE (SAVIRYTA AVADHI) AS PER CLASSICS & 7% %19

Dosage form Vangasen Sharangdhara Samhita Yogaratnakar
Kvaath (decoction) 03 hours
Kalka (paste) 03 hours
Swarasa (expressed juice) 03 hours
Anjana (collyrium) 3 months
Churna (powder) 2 months 3 months

Vati (tablets/pills) 12 months

Avaleha (semisolid oral dosage) 12 months 12 months 6 months
Ghrita (medicated ghee) and Taila (medicated oil) 6 months 16 months 12 months
Asav-Arista (tincture/ fermented oral liquid) Long term stability

The classical texts as well as the modern analytical
tests conclude that the potency of ASU preparations is
lost/ reduced after a certain period of time. The con-
cept of expiry date or shelf life was introduced to
ASU medicines in the year 2005. The notification
GSR 764(E) dated October 15, 2009 incorporated the
Rule no. 161- B referring shelf life of ASU medicine.
It was modified in 2016 by the Gazette notification
GSR 789 dated August 12, 2016 '> "> . The Rule

says to conspicuously display the date of expiry of
Ayurvedic, Siddha or Unani medicines on their con-
tainer or package and after the date of expiry no medi-
cine shall be marketed, sold, distributed or consuma-
ble. Unless otherwise determined on the basis of sci-
entific data, the shelf life or date of expiry of an
Ayurveda, Siddha or Unani medicine defined under
clause (a) of section 3 of the Act shall be as described
under the Rule'®. As per clause (a) of section 3 of the
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Drug and Cosmetic Act Ayurvedic, Siddha or Unani
drug includes all medicines intended for internal or
external use for or in the diagnosis, treatment, mitiga-
tion or prevention of disease or disorder in human be-
ings or animals, and manufactured exclusively in ac-
cordance with the formulae described in, the authori-
tative books of Ayurvedic, Siddha and Unani Tibb
systems of medicine, specified in the First Schedule.
Table: 2 show Ayurvedic, Siddha or Unani medicine
respectively in increasing period of their shelf life or
date of expiry as given in the Rule 161-B '*. Simply
saying the Rules gives shelf life or expiry date of for-
mulations of textual reference (classical medicine).
The rule doesn’t provide the shelf life or expiry date
of patent and proprietary medicine but says after three
years from the date of notification of the rules every
person applying for licence or renewal of licence for
the manufacturing of Ayurveda, Siddha or Unani

medicines defined under clause (h) of section 3 of the
Act shall submit to the State Licensing Authority sci-
entific data based shelf life or date of expiry of the
medicine based on the Real time stability studies of
medicines'®. Clause (h) of section 3 of the Act defines
patent or proprietary medicine which is in relation to
Ayurvedic, Siddha or Unani Tibb systems of medicine
all formulations containing only such ingredients
mentioned in the formulae described in the authorita-
tive books of Ayurveda, Siddha or Unani Tibb sys-
tems of medicine specified in the First Schedule, but
does not include a medicine which is administered by
parenteral route and also a formulation included in the
authoritative books as specified in clause (a) "°. In the
view of Rule 161-B, stability study has become a legal
requirement for manufacturing licence of patent and
proprietary ASU medicines.

Table 2: Shelf Life of ASU Medicine

Shelf life or date of expiry 1 year

Ayurvedic Formulation: Anjana made from Kasthaushadhi, Arka, Netrabindu

Siddha Formulation: Kallikkam/Mai/Kalimbu/Neer/Venney, Kattu (Medicated bandage cloth)/Seelai/Varthy/Thiri, Nasi-
yathuli/Kanthuli/Sevithuli, Oothal/ Nasigaparanam/ Thoopasarakku, Pakkuvam, Thennoral, Tinir

Unani Formulation: Arq (except Arg-e-Ajeeb), Murabba, Burood, Qutoor, Sufoof (Containing salt)

Shelf life or date of expiry 2 years

Ayurvedic Formulation: Anjana made from kasthaushadi along with Rasa/Uprasa/Bhasma, Churna, Kwatha Churna,

Lepta Churna, Danta Manjan (Churna), Dhoopan, Ghrita,

Karna/Nasabindu, Sattva (derived from medicinal plant), Shveta parpati, Varti

Siddha Formulation: Araippu Karpam (e.g. Irunelli Karpam), Karam (Karanool), Karuppu containing only Mooligai ingre-
dients (e.g. Vasambu Sutta Kari), Kutinir Curanam/Adai Curanam/Kanchi Curanma/Utkali Curanam/Pittu Curanam/ Podi-
thimirthal Curanam/ Podi/ Pattru Curanam/Pottanam or Kizhi Curanam/Ottratam Curanam/ Vethu Curanam/Pugai
Curanam/Kali Curanam/ Thuvalai Curanam, Mattirai/Vatakam containing only Mooligai ingredients (including Kudineer
Curanam Mattirai) (e.g. Nilavembu kutinir Mattirai), Mooligai Karpam (e.g. Karisalai Karpam, Thiripala Karpam),
Ney/Ghiruthan/Kadugu, Parpam/Centuram containing only Mooligai ingredients (e.g. Kungiliya Parpam), Peechu, Rasa-
Paadana Marunthugal (All Mercurial Preparation) containing Mooligai ingredients along with Thathu, Porut-
kal/Parpam/Centuram/Cunnam/Kattu/Kalanku, Satthu derived from Mooligai (e.g. Seenthi Satthu), Sutigai, Tiravakam (de-
rived from ThathuPorutkal)

Unani Formulation: Ayarij/Sunoon/Zuroor/Ghazah, Marham/Zimad/Qairooti, Shiyaf, Sufoof (Without Salt)

Shelf life or date of expiry 3 years
Ayurvedic Formulation: Anjana made only from Rasa/Uprasa/Bhasma, Avaleha, Khanda, Paka, Guda, Gutika or Vati con-
taining only Kasthaushadhi (including Lepa Gutika and Ghan Vati), Malahar, Pravahi Kwatha, Sharkar/Panak/Sharbat, Taila

Siddha Formulation: Idippu Meluku (e.g. Rasa Gandhi Meluku/Idi Vallthi Meluku), Ilakam/Lagiyam/Iracayanaam,
Kutinir/Kiyazham (with preservatives), Manappaku/Panagam, Mooligai Meluku (e.g. Malaikudara Meluku),
Tailam/Ennai/Poochu

Unani Formulation: Habb, Halwa, Itrifal, Khamira, Laboob, Laooq, Majoon/Dawa, Mufarreh, Qurs, Raughaniyat/Tila,
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Sharbat/Sikajabeen, Surma/Kohal, Tiryaq

Shelf life or date of expiry 4 years
Unani Formulation: Jawarish

Shelf life or date of expiry 5 years

Ayurvedic Formulation: Dravaka, Lavana, Kshara, Guggulu, Gutika or Vati containing Kasthaushadi along with
Rasa/Uprasa/Bhasma/Guggulu (including Lepa Gutika and Ghan Vati), Naga Bhasma, Vanga Bhasma and Tamra Bhasma,
Rasayoga Containing Rasa/Uprasa/Bhasma along with Kasthaushadhi/Guggulu

Siddha Formulation: Araippu Kulampu (e.g. Agathiya Kulampu), Araippu Meluku (e.g. Linga Meluku), Erippu Kulampu
(e.g. Kumatti Kulampu), Karuppu containing Mooligai ingredients with Jeeva Porutkal (e.g. Kasthuri Karuppu, Pattu, Ka-
ruppu), Karuppu containing Mooligai ingredients with Thathu Porutkal (e.g. Sivanar Amirtham, Thalaga Karuppu), Matti-
rai/Vatakam containing Mooligai ingredients along with Thathu Porukal/Jeeva Porukal/Parpam/Centuram/Cunnam. (includ-
ing Kutinir Curanam Mattirai), Mooligai based Patankam (e.g. Sambirani Patankam), Mooligai Thathu Karpam (e.g. Aya
Bringaraja Karpam), Satthu derived from Jeeva Porutkal (e.g. Sembu Satthu derived from Poonagam, Mayiliragu)

Unani Formulation: Arq-e-Ajeeb, Jauhar/Jawahir

Shelf life or date of expiry 10 years

Ayurvedic Formulation: Asava/Arista, Gutika/Vati containing only Ras/Uprasa/Bhasma except Naga, Vanga and Tamra
Bhasma, Kupipakva Rasayana, Madura-Lauha, Parpati, Pishti and Bhasma except Naga, Vanga and Tamra Bhasma, Rasa-
yoga Containing only Rasa/Uprasa/Bhasma except Naga, Vanga and Tamra Bhasma

Siddha Formulation : Kattu/Kalanku/Cunnam, Mattirai/Vatakam containing only Thathu Porutkal/ Parpam/ Centuram/
Cunnam/Kattu/Kalanku., Panda Vaippu, Parpam/Centuram containing Mooligai ingredients with Jeeva Porutkal (e.g. Sangu
Parpam), Parpam/Centuram containing Mooligai ingredients with Thathu Porukal/ Parpam/Centuram/Cunnam/Kattu/Kalanku
(e.g. Aya Centuram), Rasa based Patankam (e.g. Rasa Centuram), Rasa-Paadana Marunthugal (All Mercurial Preparation)
containing only Thathu Porutkal/ Parpam/ Centuram/ Cunnam Kattu/ Kalanku, Satthu derived from Thathu Porutkal (e.g.

Aya Satthu, Eya Satthu, Thurusu Satthu)
Unani Formulation : Kushta, Nabeez

PROTOCOL FOR STABILITY STUDY

The stability depends on various factors like the na-
ture of the product itself, the ingredients, the packag-
ing material and the environmental condition. Stability
testing is a complex set of procedures as variety of
factors influence the stability of a product. The formu-
lations itself are complex, the degradation reactions
may be complicated by possible interactions of several
components of the formulation. The study of degrada-
tion pattern of each ingredient individually would be
difficult, time consuming and expensive. The purpose
of stability testing is to provide evidence on how the
quality of a drug substance or drug product varies with
time under the influence of variety of environmental
factors such as temperature, humidity, light, and also
to establish a retest period for drug substance or a
shelf life for drug products. It is not necessary to de-
termine the mechanism of degradation. It is usually
sufficient to follow the some property of degradation
as a function of time at several elevated temperature
using the kinetic expression presented and then to ex-

trapolate the data to ambient condition to obtain an
estimate of the shelf life of the product >*>'!7.
Stability testing is performed following well-designed
regulatory guidelines representing a framework for the
experimental design and data analysis as well as the
type of documentation needed to meet regulatory re-
quirements. ICH (International Conference on Har-
monisation of Technical Requirements for Registra-
tion of Pharmaceuticals for Human Use), WHO
(World Health Organization), ASEAN (Association of
South East Asian Nations) and EMEA (European
Agency for Evaluation of Medicinal and Health Prod-
ucts) guidelines have been followed for stability test-
ing of pharmaceutical products. ICH guidelines are
now common in the industry for assessing stability of
a drug substance or drug product™ > 2 2 2% 23 2% 25
The Ayurvedic Pharmacopoeia of India, Part-I, Vol-
ume-VIII under the appendices 3.9 prescribes guide-
line for stability testing and shelf life determination of
all licensed ASU medicines™.
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GUIDELINE FOR STABILITY TESTING AND
SHELF LIFE DETERMINATION OF ASU
MEDICINE

Stability studies are carried out to demonstrate that the
medicine will remain suitable for consumption during
shelf period when stored under the condition(s) men-
tioned on the packaging. On the product label, if there
is no mention about any specific storage condition,
then it is assumed that the product can be stored at
room temperature (below 30%).%

Selection of Samples and batches

Two approaches can be followed to monitor the stabil-
ity of the product. The first approach is to store the
samples of same batch material at standard storage
and accelerated storage conditions and test them peri-
odically. Based on the evaluation of the results, the
expiry date or shelf life may be determined. The sec-
ond approach called “cross sectional approach” is ap-
plicable for existing products which do not have yet a
declared shelf life. The approach is to select samples
from batches manufactured over a period of last five
years spanning six months and evaluate them simulta-
neously. Based on the result obtained the expiry date
or shelf life may be determined.

At least three primary batches of the same formulation
as proposed for marketing are required for formal sta-
bility studies. For cross sectional approach at least two
batches per year to be selected. For new products, the
batches should be manufactured to a minimum of pilot
scale (at least 1/10 of the commercial batch size) by
the same route and using a method of manufacture and
procedure that simulates the final process to be used
for production batches. The overall quality of the
batches of drug placed in formal stability studies
should be representative of the quality of the material
made on production scale. Where possible, batches of
drug product should be manufactured by using differ-
ent batches of drug substance. Stability to be per-
formed on each individual strength and container size
of the product unless bracketing and matrixing is ap-
plied. For cross sectional approach at least two
batches per year to be selected. For example if stabil-
ity to be evaluated for four years eight batches should
be selected™.

Container and closure system

For the stability studies, the drug product should be
packaged in the same container and closure system as
proposed for marketing of dosage form with secon-
dary packaging and container label as appropriate.
Each individual strength and container size of the pro-
posed packaging configuration should be placed on
stability, unless bracketing and matrixing designs are
used. For drug substances, if the container is too large
the stability studies should be conducted in a container
and closure system that is the same as or simulates the
packaging proposed for storage and distribution®.
Specification

Specification is the established quality criteria to
which a product should conform to be considered ac-
ceptable for release or use. It is a list of tests, refer-
ence to testing procedures and proposed acceptance
criteria. Stability study should include testing of those
attributes of the drug that are susceptible to change
during storage and are likely to influence quality,
safety, and/or efficacy. The testing should cover as
appropriate, the physical, chemical, biological, and
microbiological  attributes.  Validated stability-
indicating analytical procedures should be applied.
Whether and to what extent replication should be per-
formed will depend on the results from validation
studies.

The physical parameters included in the specification
need not be limited to colour, odour, appearance,
shape and taste only. The chemical parameters should
include colour reaction, pH value, weight variation,
disintegration, bulk density, extractive values, estima-
tion of active or marker or category compound by
suitable methods and chromatographic profiling. A
suitable bioassay may be employed wherever possible.
The limits of acceptance for the products should be
those specified in pharmacopoeia. If limits are not
available these should be derived from release specifi-
cation. Shelf life acceptance criteria should be derived
from consideration of all available stability informa-
tion. It may be appropriate to have justifiable differ-
ences between the shelf life and release acceptance
criteria based on the stability evaluation and the
changes observed on storage. When an anti-microbial
preservative is required in the formulation, its selec-
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tion should be based on several considerations like pH
of formulation, interaction with ingredients and con-
tainer. Differences between the release and shelf life
acceptance criteria for anti-microbial preservative
content should be supported by a validated correlation
of chemical content and preservative effectiveness
demonstrated during development of the product in its
final formulation (except for preservative concentra-
tion) intended for marketing®.

Storage Condition

Real time (long-term) testing is normally performed
for longer duration to allow significant degradation of
the product under specified storage conditions. Accel-
erated testing is performed at high temperatures, hu-
midity, light intensity etc. The accelerated testing
should be then carried out at least 10° C more than the
long term storage condition along with appropriate
relative humidity condition for that temperature. The
reference samples for the above study should be
stored in a temperature less than 10° C. Table: 3

shows recommended storage conditions are for Real
time and accelerated stability testing as per API. Uses
of other storage conditions are not prohibited, if suita-
bly justified. Intermediate testing are mainly con-
ducted when the accelerated studies for general case
failed to meet the acceptance criteria and are designed
to moderately increase the rate of degradation for a
drug intended to be stored long-term at 25°C. Stress
testing includes the effect of temperature (above that
used in accelerated study), humidity (e.g., >75% RH),
oxidation, photolysis and hydrolysis. Forced degrada-
tion testing is performed with objective to provide
intrinsic stability assessment of the drug, to elucidate
the possible degradation pathways by identifying the
likely degradation products and to have an idea of the
stability of the analytical process applied for the drug.
For products which are temperature sensitive, to be
stored in lower temperature which will then become
the condition designated long term storage tempera-
ture®.

Table 3: Recommended storage conditions for ASU medicines

S. No. Study Storage condition Minimum time
1 Accelerated 40°C+2°C 75%RH=*5%RH 6 months
2 Long Term 30°C=£2°C 60 % RH £ 5% RH 12 months

Testing frequency

For long term studies frequency of testing should be
sufficient to establish the stability profile of the drug.
For drug with proposed shelf life of at least 12
months, the frequency of testing at long term storage
condition should normally be every six months over
first year, and the second year and annually thereafter
through the proposed re-test period or shelf life. At the
accelerated storage condition, a minimum of three
time points including the initial and final time points
(e.g. 0, 3 and 6 months) from a 6 month study is rec-
ommended. Reduced designs i.e., matrixing or brack-
eting, where the testing frequency is reduced or cer-
tain factor combinations are not tested at all, can be
applied if justified®.

REDUCED DESIGNS: Bracketing and Matrixing
The Ayurvedic Pharmacopoeia of India, Part-I, Vol-
ume-VIII allows applying reduced stability study de-
signs like bracketing and matrixing. During the design

of stability studies, bracketing and matrixing may be
used to achieve reduced testing while at the same time
generating enough stability data for evaluation of shelf
life. Bracketing is the design of a stability schedule
such that only samples on the extremes of certain de-
sign factors (e.g., strength, container size and/or fill)
are tested at all-time points as in a full design. The
design assumes that the stability of any intermediate
levels is represented by the stability of the extremes
tested. Matrixing is the design of a stability schedule
such that a selected subset of the total number of pos-
sible samples for all factor combinations would be
tested at a specified time point. At a subsequent time
point, another subset of samples for all factor combi-
nations would be tested. The design assumes that the
stability of each subset of samples tested represents
the stability of all samples at a given time point. The
differences in the samples for the same drug product
should be identified as, for example, covering differ-
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ent batches, different strengths, different sizes of the
same container closure system, and possibly, in some
cases, different container closure systems™.
Evaluation
The purpose of stability is to establish, based on test-
ing a minimum of at least three batches of the drug, a
retest period applicable to all future batches for the
drug substance, or a shelf life and label storage in-
structions applicable for all future batches of the drug
product manufactured and packed under similar cir-
cumstances.

An Ayurvedic drug (or Siddha drug or Unani drug)

can be considered to be stable if “no significant

change” occurs during at any time of testing at accel-
erated storage condition or at real time storage condi-
tion®.

“Significant change” for a drug is defined as

1. A £ 20 % change from the initial assay value
when the drug is analysed for its marker.

2. A £ 15 % change from the initial assay value
when the drug is analysed for its active com-
pound).

3. Completely disappearance of existing spot or ap-
pearance of new spots in identification by TLC
(when compared with the sample stored in less
than 10°).

4. The physico-chemical parameters (moisture, ash,
particle size) shall not vary beyond 25 % of the
initial value.

5. Failure to meet the acceptance criteria as per indi-
vidual monographs or specification.

6. Failure to meet acceptance criteria for appearance
(Physical attributes, and functionality tests e.g.,
Colour, phase separation, caking, hardness).

DISCUSSION

Over the centuries many medical systems have
emerged from Asia. Today there is an increasing in-
terest in Ayurveda, Siddha and Unani (ASU) systems
of medicine for prevention, diagnosis and treatment of
an extensive range of ailments. Interest in these Asian
medicines is particularly by those who have not bene-
fited from previous treatment of orthodox medicine,
by those who benefit from the holistic approach and
by those who have apprehensions concerning the tox-

icity and safety of drugs. To have the efficient effica-
cy and safety, it is required that the formulation
should be stable. Stability means ability to remain un-
changed, but it is common experience that all objects
including formulations changes or deteriorates with
time and get spoiled after a specified period. A formu-
lation is considered stable when it full-fill its defined
specification. Stability is expressed in term of shelf
life. Ayurvedic Pharmacopoeia of India, part-I vol-
ume-VIII prescribes the guideline for stability testing
of ASU medicine. Stability is confirmed when there is
“no significant changes” in marker compound, active
compound, TLC spot, physico-chemical parameters,
acceptance criteria as per monographs or specifica-
tion. The challenges in stability studies include com-
plex chemical nature of formulation, absence of stud-
ies on interactions between the ingredients, unavail-
ability of marker and validated analytical procedures.

CONCLUSION

It is known that potency of ASU preparations is re-
duced after a certain period of time. To have the effi-
cient efficacy and safety it is mandatory that product
should be stable physically, chemically, microbiologi-
cally and therapeutically as well as free from toxicity.
Rule 161-B gives the shelf life of ASU medicine of
textual references and specify the shelf life determina-
tion of patent and Proprietary medicines as the guide-
lines prescribed in The Ayurvedic Pharmacopoeia of
India, part-I volume-VIII. Stability is confirmed when
there is “no significant changes” in marker compound,
active compound, TLC spot, physico-chemical pa-
rameters, acceptance criteria as per monographs or
specification.

REFERENCES

1. WHO ‘Legal Status of Traditional Medicine and Com-
plementary/Alternative Medicine: A Worldwide Re-
view’, 2001
http://apps.who.int/medicinedocs/pdf’h2943e/h2943e.p
df

2. Weston, S, E. ‘Asian Medicine’ in Evans, W. C., Ev-
ans, D. (ed.), Trease and Evans Pharmacognosy, To-
ronto, Saunders-Elsevier, 2009, pp 498-503, Available
form: E-Book

IAMJ: Volume 3, Issue 2, December, 2018 — January, 2019 (www.iamj.in)

Page 1554



Himanshu Shekhar Tiwari et al: Stability Testing And Shelf Life Determination Of Ayurveda, Siddha And Unani Medicine

10.

11.

Bokser, Allan, D. and O’Donnell, Patrick B. ‘Stability
of Pharmaceutical Products’ in Felton, Linda, A (ed.).,
‘Remington Essentials of Pharmaceutics’, London,
Pharmaceutical Press 2012, pp 37-49, Available form:
E-Book
https://health.sbmu.ac.ir/uploads/Remington Essentials
_of Pharmaceutics_- Felton, Linda.pdf

Sinko, Patrick, J (ed.), and Singh, Y (ed.)., ‘Chemical
Kinetics and Stability’ in ‘Martin’s Physical Pharmacy
and Pharmaceutical Sciences- Physical Chemical and
Biopharmaceutical Principles in the Pharmaceutical
Sciences’ 16 edn, China, Lippincott Williams & Wil-
kins 2011, pp 585-651. Available form: E-Book Dr.
Murtadha Alshareifi e-Library
https://innocentbalti.files.wordpress.com/2015/01/marti
ns-physical-pharmacy-6th-ed-2011-dr-murtadha-
alshareifi.pdf

Gokani, R, H., and Desai, K, N., ‘Stability Study: Reg-
ulatory Requirement’ International Journal of Advanc-
es in Pharmaceutical Analysis, Vol. 2 Issue 4, (2012)
PP 73-78
https://ssjournals.com/index.php/ijapa/article/view/135
9/1353

Sastri, P., ‘Sharangadhara Samhita with Commentary’
7t edn., Varanasi, Choukhambha Orientalia Publica-
tion, 2002. pp. 13.

Shastri, L, P., “Yogaratnakar’. 6" edn, Varanasi,
Choukhambha Sanskrit Sansthan, 2005. pp. 203.
Vaishya, S, G., ‘Vangasen,. 1 edn., Mumbai, Khem-
raj Shrikrishnadass Publication, 1983. pp. 73.

Ankit, G., Mundeep, J., Prajapati, P, K., ‘Shelf Life of
Ayurvedic dosage form- Traditional view, current
status and prospective need’ Indian Journal of Tradi-
tional Knowledge, Vol 10(4) 2011, 672-677
http://nopr.niscair.res.in/bitstream/123456789/12821/4/
1JTK%2010%284%29%20672-677.pdf

Sadiya noor ul basar, S., Rani, S. and Zaman, R., ‘A
Review on Stability Studies of Unani Formulations’,
Journal of Pharmaceutical and Scientific Innovation,
Vol. 2 (4 July-Aug 2013, pp 1-8.
http://jpsionline.com/admin/php/uploads/230_pdf.pdf
Husain, A., Sofi, G, D., Tajuddin, Rani, S, R, H. and
Mueen, A, K, K, ‘Unani Medicine and Stability Stud-
ies —A Short Communication’, Pharmacognosy Jour-
nal, Vol 2, Issue 16, November 2010 pp 59-60
https://www.researchgate.net/publication/257435327
Unani_Medicine and_Stability Studies -

_A_Short Communication

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Anonymous. The Gazette of India, Extraordinary Part-
II, Section 3 - Sub-Section (I) No. 482. New Delhi:
Gazette; 2005.

Anonymous. The Gazette of India, Extraordinary Part-
II, Section 3 - Sub-section (I) No. 605. New Delhi: Ga-
zette; 2009.

Anonymous. The Gazette of India, Extraordinary Part-
II, Section 3 - Sub-Section (I) No. 561. New Delhi:
Gazette; 2016.

Ministry of Health and Family Welfare (Department of
Health), Government of India ‘The Drugs and Cosmet-
ics Act and Rules’, 2016. E-Book. pp 6-8.
http://www.cdsco.nic.in/writereaddata/2016Drugs%20a
nd%20Cosmetics%20Act%201940%20&%20Rules%2
01945.pdf

Lechman, L., Patrick, D., and Akes, M, J., ‘Kinetic
Principles and Stability Testing’ in Lechman, L.,
Lieberman, H, A., and Kanig, J, L., ‘The Theory and
Practice of Industrial Pharmacy * 3™ edn (Indian Edi-
tion), Bombay, Varghese Publishing House, 1987 pp
760-803

Webster, A, A., ‘Pharmaceutical Product Stability’ in
Gad, S, C., Pharmaceutical Manufacturing Handbook,
New Jersey, Published by John Wiley & Sons , 2008,
pp 687-700 E-Book

Goyal, C., Khemchand, S. and Kumar, G, A., ‘Stability
testing of Ayurvedic formulations: Exigency of today’s
world’, International Journal of Green Pharmacy, Vol.
11 (3), Jul-Sep 2017 (Suppl), pp. S338-S342
https://www.greenpharmacy.info/index.php/ijgp/article
/download/1139/751

Gupta, V., Jain, A., Shankar M, B. and Sharma, R, K.,
* Shelf Life of Ayurvedic Dosage Forms in Regulatory
Perspectives’ International Journal of Advanced Ay-
urveda, Yoga, Unani, Siddha and Homeopathy, Vol-
ume 6, Issue 1, 2017 pp. 360-369 medical.cloud-
Jjour-
nals.com/index.php/IJAAYUSH/article/download/383/p
df

ICH Q1A (R2): Stability Testing of New Drug Sub-
stances and Products.
https://www.ich.org/fileadmin/Public_ Web_Site/ICH
Prod-

ucts/Guidelines/Quality/Q1A R2/Step4/Q1A R2  Gu
ideline.pdf

ICH QI1B: Photostability Testing of New Drug Sub-
stances and Products.
https://www.ich.org/fileadmin/Public Web_Site/ICH
Prod-

IAMJ: Volume 3, Issue 2, December, 2018 — January, 2019 (www.iamj.in)

Page 1555



Himanshu Shekhar Tiwari et al: Stability Testing And Shelf Life Determination Of Ayurveda, Siddha And Unani Medicine

ucts/Guidelines/Quality/Q1B/Step4/Q1B_Guideline.pd
f

22. ICH QIC: Stabiliy Testing of New Dosages Forms.
https://www.ich.org/fileadmin/Public Web_Site/ICH
Prod-
ucts/Guidelines/Quality/Q1C/Step4/Q1C_Guideline.pd
f

23. ICH QID: Bracketing and Matrixing Designs for Sta-
bility Testing of New Drug Substances and Products.
https://www.ich.org/fileadmin/Public Web_Site/ICH
Prod-
ucts/Guidelines/Quality/Q1E/Step4/Q1E Guideline.pdf

24. ICH QIE: Evaluation for Stability Data.
https://www.ich.org/fileadmin/Public Web_Site/ICH
Prod-
ucts/Guidelines/Quality/Q1E/Step4/Q1E_Guideline.pdf

25. WHO ‘Stability Testing Of Active Pharmaceutical In-
gredients and Finished Pharmaceutical Products’,
WHO Technical Report Series 953, 2009 pp 87-123.
http://apps.who.int/medicinedocs/documents/s19133en/
s19133en.pdf

26. Anonymous, 2010, The Ayurvedic Pharmacopoeia of
India, Part I, Vol VIII, 1* edn, Government of India,
2010 pp.

Source of Support: Nil
Conflict Of Interest: None Declared

How to cite this URL: Himanshu Shekhar Tiwari et al: Stability
Testing And Shelf Life Determination Of Ayurveda, Siddha
And Unani Medicine. International Ayurvedic Medical Journal
{online} 2019 {cited January, 2019} Available from:
http://www.iamj.in/posts/images/upload/1548 1556.pdf

IAMJ: Volume 3, Issue 2, December, 2018 — January, 2019 (www.iamj.in)

Page 1556



