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ABSTRACT

A pharmaceutical stability test is a systemic test carried out on pharmaceutical products to show thatdrug quality is
affected by various environmental factors such as temperature, humidity, and light. The stability of drugs may be
adversely affected owing to physical changes such as abrasion and temperature variations. Drug stability is the
ability of manufacturers to ensure that their products meet the requirements for approval. Current product growth
may benefit from the selection of excipients, formulations, and container closing methods. Some medicines are
photosensitive, sotheir stability may be assessed by comparing how well they hold up when exposed to light.

KEYWORDS: pharmaceutical stability test, physical changes and product growth.

INTRODUCTION

The development of pharmaceutical formulation
effectiveness, quality, and safety necessitates a labor-
intensive process collection that consumes significant
resources in terms of time, money, usage, and scientific
knowledge. Stability screening by pharmaceutical
researchers and regulators is interested in any change
that happens after preparation in a pharmaceutical
product and impacts a patient's fitness for use in the
product quality.”? ICH guidelines define the
pharmaceutical stability test as a systemic test carried
out on pharmaceutical products to show that drug
quality is affected by wvarious environmental factors
such as temperature, humidity, and light for
determining a drugtest period or a pharmaceutical shelf
life and recommending good storage conditions.”! A
pharmaceutical product's stability is defined by the USP
as "extension within specified limitations." The USP also
utilises the same features and qualities as when its goods
were produced. In the early stages of medication
development, the stability of both the active ingredient
and the formulation is assessed. Identification and
assurance of product quality are reliant on the strength
and purity of constituents and the stability and
pharmaceutical analysis of produced goods.[®! When
reacting to chemical deterioration, such as oxidation,
reduction, hydrolysis and racemization the stability of a
chemical product is critical. Additionally, the stability of
the pharmaceutical product affects variables such as
reactant concentration, pH, radiation exposure, catalyst
activity and the time between development and usage.
Stability of drugs may be adversely affected owing to
physical changes such impacts, abrasion and temperature
variations like freezing or shearing.”? The stability of
molecules is assessed by forced degradation, which

includes degradation of drug products and drug
substances under circumstances other than those used in
accelerated degradation. This results in degradation
products. In order to verify the efficacy, safety, and
purity of the active drug ingredients and dosage type and
to evaluate the shelf life or expiry date to support
branded claims, a pharmaceutical product stability test
is developed.®I*% Stability studies must adhereto ICH,
WHO, and other regulatory organisations' legislation™™”
and be meticulously carried out.

Stability testing's significance

determining the shelf life and processing requirements
for new product development When active medicines
decompose, toxic chemicals may develop. ensure that
brand is 'it' with all functionally acceptable features
till they are removed from the market to preserve
manufacturer's reputation To make certain that no
changes have been made to the manufacturing or
formulation methods thatmay have an adverse effect on
the stability of the final product.

With this information, current product growth may
benefit from the selection of excipients, formulations,
and container closing methods. gaining knowledge about
APl degradation and how it affects pharmaceutical
product quality.

It's the only way to know for sure whether a medication
meets the requirements for approval or not.. Drug
stability factors.'" !

Temperature
Temperature has an effect on the stability of a
pharmacological ingredient; as the temperature rises, so
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does the hydrolysis rate.

Moisture

Physical and chemical characteristics of a water-soluble
solid dose are altered as it is absorbed intoa moisture
surface.

pH.

When buffers are included in the formulation of
hydrolyzed solution medicines, the degradation rate
increases, and this lowers the potency of the medications.

Excipients

Excipients such as starch and povidone have a higher
water content, which improves formulation stability.
Additionally, chemical interactions between excipients
and medicines reduce drug instability in a variety of
ways.

Oxygen
Some products' oxidation is aided by the presence of
oxygen. When storing products with a greater breakdown
rate, carbon dioxide and nitrogen are used to replace the
oxygen in the storage container. This stabilises the
product.

Light

Light speeds up the breakdown process. Some medicines
are photosensitive, thus their stability maybe assessed by
comparing how well they hold up when exposed to
light vs when kept in the dark.

When storing photosensitive medications, make sure
they are kept in a dark, airtight container witha lid.

Types of drug substance stability Stability on a physical
level

Physical stability influences medication homogeneity
and release rate, which are both critical for safety and
effectiveness. In terms of size, palatability, homogeneous
composition, dissolution, and suspension, there are many
physical factors to consider.

stability of chemical compounds

Medication chemical stability decreases over time as the
quality of the drug declines. Each active ingredient's
chemical purity and stated strength stay within the
predetermined limitations.™"

Stability of microorganisms

Sterilization and resistance to microbiological growth are
also retained by antimicrobial agents within defined
limits.

Stability of the treatment

No modification will be made to the therapeutic impact.
Stability in toxicology.

Increased toxicity is almost never a problem.

STABILITY TESTING METHOD

For drug substances and products, stability testing is a
standard procedure utilised throughout the whole product
development process. Accelerated stability tests are used
in the early phases of development to identify the types
of damaged goods that have been stored for a lengthy
period of time. For the most part, the goal of a
pharmaceutical stability test is to make sure that goods
stay on store shelves for as long as they're suitable for
consumption and are safe to use.”™ There are four
distinct types of stability testing methods used in the
aerospace industry. Continuous testing of the system's
stability Stability testing carried out at a faster pace
Stability testing of retained samples Stress testing using
cyclic temperature changes.

Continuous testing of the system's stability

It's done this way to allow for significant product
deterioration throughout the course of the trial's whole
storage duration. The test period depends on product
stability, which must last for anextended length of time
to demonstrate that no degradations are occurring and
that degradation must be distinguished from the
interassay variability. By collecting data at a suitable
frequency, trend analysis can distinguish between
periods of instability and periods of ambiguity
throughout the exam. In the stability investigations,
the reagent stability and instrument quality
consistency are both important, thus reference material
stability includes both. Process efficiency and
management of drift and irregularity resulting from
response and instrument changes, on the other hand,
must be managed.?

Stability testing carried out at a faster pace.

In the case of stressed products, the amount of heat input
needed to cause failure is estimated at different high
temperatures (more warm than ambient). The purpose of
this test is to degrade the product's condition further.
These statistics are used to assess the relative stability of
various formulations. As a result, the development cycle
is shortened since an early indicator of product quality is
provided.

Humidity, heat, turbulence, weight, pH, and packaging
stress conditions are all used in accelerated stability
testing. Since the analysis period is short and compared
with the real-time stability testing, the likelihood of
measurement instability is reduced by stressing, cooling,
and testing the samples simultaneously. The stressed
sample recovery is reported as an unpressured percentage
of sample recovery in accelerated stability testing
because unstressed product contrasts with stressed
material.

Stability forecasts at four different stress levels are
recommended for statistical reasons, while thermolabile
and protein components may have reasonably accurate
stability predictions when denaturing stress temperature
is avoided.®2!! "Arrhenius equation 1 and modified
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Arrhenius equation 2 are the foundations of accelerated
stability testing theory."

K is the degradation rate expressed as a scalar the
frequency factor/s are denoted by A "E" stands for
activation energy (KJ/mol).

In physics, R is the universal gas constant (a unit of
energy of mass per molecule). T is the definite
temperature in degrees Celsius (K)

In the case of log (k2/k1), log (-Ea/2.303R) Equals k1
and k2 are rate constants, respectively.

A and B = The absolute and relative temperatures,
respectively, in degrees Kelvin Amount of energy
required to activate something.

The gas constant is given by R.

The connection between deterioration rate and storage
temperature is described by these equations. For some
degradation processes occurring at high temperatures, the
Arrhenius equation predicts the stability of the
degradation rate. It is possible to determine the
deterioration rate under "stress"?®! when the temperature
is lower.

Stability testing of retained samples

Every product on the market that needs stability
information undergoes the retained sample stability test.
This study used stability samples that will be stored for
at least one batch each year. Stability tests should be
taken from two batches if there are more than 50 batches
being sold.

Stability samples of each batch may have dropped to 2-5
percent of marketed batches by the time a product is
introduced to the market. Samples are tested at specified
intervals if a product has a five- year shelf life, such as 3,
6, 9, 12, 18, 24, 36, 48, and 60 months. To gather
stability information on stored samples, scientists use a
common method called as constant interval
techniques.?®!

Temperature stress testing on a cyclical basis

Stress testing on a regular basis But not for regular
product testing, temperature is an important
consideration for pharmaceutical scientists when
developing or debugging stability tests.™

Cyclic temperature stress testing are intended to simulate
potential market storage circumstances based on the
product's information. Because the earth's diurnal cycle
lasts for 24 hours, this is the length of time that
medicines on the market will most likely encounter
during storage. Minimumand maximum temperatures
should be selected according to the product and
should take into account variables such as prescribed
storage temperatures for the product and unique physical
and chemical degradation characteristics. Additionally, it
indicates that the test has 20 cycles."!

Equipment for evaluating the stability of systems
Stability chambers are environmental specialist chambers
that can stimulate storage conditions and real-time
stability, as well as accelerated stability and protocol for
long-term stability evaluations, and enable product
stability evaluations to be performed. Stability chambers
are used for stability testing. The rooms may be reached
through reach-in or walk-in closets. Short-term tests
favour walk-in chambers, whereas long-term tests prefer
small chambers because of the shorter product retention
period in these cabinets. It is anticipated that these
chambers would be dependable and durable, with
adequate recording, safety and alarm systems, for years
of continuous usage. Picture stabilisation chambers may
be employed with or without temperature and moisture
control, which provides another option. Both
incandescent and halogen light sources are used in the
photostability chamber to increase the photostability.
Incorporating cool white and near ultraviolet (UV)
fluorescent tubes Daylight artificial lights (e.g. metal
halide or xenon) are required for an exposure time of up
to 1.2 million lux hours.. A lux metre is used to measure
the amount of visible light and the necessary exposure
time.1®2

test procedures for determining their stability

These rules were first published in 1980 and then
harmonised (made standard) by the ICH in order to
remove the barriers to international marketing and
registration. To guarantee molecules and products are
produced, circulated, and given to patients with the best
possible stability, regulatory authorities in many
countries have established laws requiring manufacturers
to provide stability information. According to these
standards, testing should be consistent across vendors,
and they also address basic issues related to stability,
such as stability information for application dossier
requirements and implementation processes.*®

In 1991, the European Commission, Japan, and the
United States formed the International Consortium on
Harmonization (ICH), which included representatives
from both regulatory and commercial sectors. Quality,
safety, efficacy, and multidisciplinary recommendations
(sometimes known as QSEM guidelines) are terms used
to describe these guidelines.””’ However, only new
pharmacological substances and products were covered
by the ICH recommendations in 1996, and the WHO
distributed them across all nations since the ICH
guidelines did not address the severe climatic
circumstances in many countries.

Expiration date of solid oral dose forms containing iron
was also the subject of FDA guideline papers released in
June 1997. The WHO also published recommendations
for environmental stability studies across the globe in
200421 These  ICH  veterinary  product
recommendations have now been extended. There is also
a technical monograph on medication and product
stability testing in India issued by the Indian Drug
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Manufacturers Association.

Various test conditions and requirements for APIs, drug
products, formulation and excipients have been defined
in the guideline papers. Table 1 outlines the ICH
recommendations' stability research codes and titles.

Q1A: New drug substance and product stability testing
New molecular entities and drug product information
must be included in the registration application,
according to these criteria. As a result, the goal of
stability testing is to demonstrate how the quality of a
drug substance or drug product changes over time under
the influence of multiple environmental factors such as
temperature, light, and humidity, as well as to establish a
retest period for a drug substance or drug product and
recommend storage conditions.

Q1B: New drug compound and product photostability
testing

An important component of stress testing is light testing,
according to the ICH Harmonized tripartite guideline on
novel drug substances and product stability testing
(referred to as parent guidelines). There are
recommendations for evaluating photostability in this
document which is an appendix to the main text. In
accordance with the parent standards, one batch of
chosen materials is subjected to photostability testing.™*!

Q1C: Dosage form stability testing

Following the first application for novel drug substances
and products, the original applicant submitted a
suggestion on the stability of new dosage forms, and
these rules respond to that advice.

If you've heard of it before, a new dosage form is a
pharmaceutical product that contains the same active
ingredient as an existing drug product that has been
approved by the regulatory authority, but it has a
different route of administration, delivery system, or
dosage form (e.g., oral to parenteral) (e.g., capsule to
tablet, a solution to suspension). The principle of
stability for a new dose should be the basis for the parent
stability guideline.B¥

Q1D: Design of bracketing and matrixing

This recommendation recommends doing instability
research that utilises bracketing and matrixing
techniques. This recommendation recommends doing
instability research that utilises bracketing and
matrixing techniques. Bracketing is defined as the
creation of a schedule for stability where only
specimens are always tested to the most extreme layout
factors such as strength, container size, or full design
filling, for instance. The framework also assumes that the
test endpoints will be stable at any intermediate degree of
stability. In order to create a stability schedule, matrixing
is described as testing chosen subsets of the total number
of samples for all combinations of variables at a
predetermined time point and checking specific subsets

of samples in the following stages. The design is based
on the premise that the stability of one sample over time
equals the strength of all samples.

Q1E: Analyzing stability information

According to this recommendation, "long-term storage
conditions information available from stability research”
should be considered when proposing a re-evaluation
length for a drug substance or drug product shelf life that
extends beyond that time. Official stabilisation research
should adhereto the parent guideline's values in terms of
design and performance. According to stability research,
all subsequent batches manufactured and packed under
similar circumstances should be retested or stored
according to criteria established for shelf life and storage
of drug substances or goods, with atleast three batches
having been tested in the past. A future manufacturing
batch's confidence that it would stay within acceptance
criteria throughout its retest or shelf life is impacted by
the unpredictability of individual batches as well.

QLF: Data set for climatic zones Il and IV stability for
registration applications

The ICH Steering Committee approved these papers in
February 2003, and they were subsequently implemented
across the ICH areas. As a result of this standard,
stability testing in climate zones Il and 1V may be
performed safely (hot and humid). It provides
harmonised worldwide stability testing standards to
improve access to medicines by decreasing the number
of storage conditions. Generally speaking, Table 2 shows
the suggested accelerated and long-term storage settings
for climatic zones Il and IV (described in the parent
guideline).

Table 3 (detailed in parent guideline)®®® shows suggested
long-term and accelerated storage conditions for aqueous
material packed in semi-permeable containers for
climatic zones Ill and IV.

Q5C:
testing
When discussing polypeptides and proteins in this
context, we're discussing those that have a well- defined
structure, as well as the products and derivatives that
may be derived from those structures. For example,
cytokines (interferons, interleukins, colony-stimulating
factors, tumour necrosis factors) and erythropoietins
(plasminogen activators), as well as growth hormones
and growth factors and insulin and vaccines based on
well-characterized proteins or polypeptides, are included
in the document. %401

Biotechnological/biological product stability

What is the good manufacturing practise (GMP) for
APIs?

This publication (Guide) offers information on good
manufacturing practises (GMPs) for the production of
APIs in a quality-conscious environment. As a result,
APIs are guaranteed to satisfy the consistency and purity
standards that are set out in their specifications.
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"Manufacturing” is defined in this guide as any activity
that involves receiving, manufacturing, labelling, re-
labeling, packing, and repackaging of APIs as well as
quality control. Neither manufacturing worker safety nor
environmental protection are addressed in this text. To
ensure  that products meet these standards,
manufacturers have responsibilities that are governed
by national legislation. You willnot find any definitions
of pharmacopoeia needs in this handbook. APIs are used
in human drug products, and this tutorial discusses how
to make them. Chemical synthesis, extraction, cell
culture/ fermentation and recovery from natural sources
are also included in the definition of APIs.*!

committee for patented pharmaceuticals (CPMP)

An extensive set of stability testing guidelines has been
released by the European Medical Products Agency
(EMEA) as part of the European Agency for the
Evaluation of Medicinal Products (CPMP). Table 4
displays the CPMP stability recommendations.

Testing for climatic zone stability

As early as 1972, Futscher and Schumacher proposed
that the earth could be divided into four climate-based
zones based on temperature and humidity, namely Zone |
(temperature climate), Zone Il (sub-tropical and
Mediterranean climates), Zone 11l (heat and dry climate),
and Zone IV (heat andhumid climate) (43). Four climatic
zones of storage conditions are included in the
recommendations of the WHO for stability monitoring.
Stability testing criteria are derived on parent standards
and guidelines issued by the World Health Organization.
The parent guideline describes the stability information
package for the three ICH areas (the European Union,
Japan, and the United States) in climate zones I, Il, and
111, and IV."*4 Four climatic zones have been established
across the globe to facilitate and unify global stability
testing (Grimm W, 1998). In the current Climatic Zone
IV, it was suggested that it be divided into two zones:
Climatic Zone IVA, where 30°C/65 percent RH is the
norm for long-term testing circumstances, and Climatic
Zone 1VB, where 30°C/75 percent RHis the standard for
long-term testing. Table 5 displays the climate zone and
long-term testing results.

Stability in real-time and accelerated circumstances for
stability testing have been developed from the long-term
stability data.l*

Stability-testing protocol

A well-controlled and regulated stability test protocol is
a prerequisite for starting stability tests and is basically a
written document outlining the major components of
such a test. Drug substance typesand products are taken
into account since the procedure is based on their
inherent stability as well astheir dose form and container
closure method. It's also feasible to find out whether the
medication isbrand-new or if it's been on the market for a
while. The purpose of stability testing is to evaluate if a
medication is stable or not.

Date of expiration and shelf life of the product.”®

Additionally, the protocol should specify the regions in
which the product is anticipated to be sold, such as in
climate zones | through I11, IVa,and I1Vb.

The stability procedure should contain the following
details:Numerous lots

Containers with lids and other fasteners the direction in
which containers should be stored taking a random
sample of time intervals Plan for sampling Check the
conditions of the storage facility. settings for the test a
procedure for executing tests.

Criteria for accepting or rejecting candidates. Numerous
lots

When a new product or service is being developed,
stability tests are often performed in the first three
batches. However, well-established and stable batches
may be conducted in two separate batches. Long-term
studies should include the first three batches of the drug
product manufactured after approval following the
method described in the approved application for the
drug product, if there is no full manufacturing
information available. When it comes to pharmaceutical
advancements, laboratory data gathered is not considered
main stability data. Instead, it is considered data support.
A random sample should be used to choose the pilot
population or production batches.*®!

Containers with lids and other fasteners

The substance is put through its paces in containers that
will be used immediately or in marketing closures.
Aluminum strips, AluAlu packs, blister packs, HDPE
bottles, and so on are examples of packaging materials.
Secondary packs are also necessary, though shippers are
not. Before delivery and marketing, products must be
independently tested in all different container types or
closures. The use of prototype containers for bulk
containers, however, is allowed provided stimulation of
thereal packing is used the direction in which containers
should be stored.

So that the whole product may be in touch with the
container closure during stability tests, samples of a
solution, dispersed process, and semi-solid drug material
must be kept upright and either inverted or put sideways.

If the interaction with the pharmaceutical material or
solvent and closure leads in chemical compounds being
removed from closed components or product
components being adsorbent in container, this guiding
concept may assist.!**4°!

taking a random sample of time intervals.

New drug products should have a stability profile that is
at or near the test rate. The long-term storage monitoring
frequency should be every three months during the first
year of goods with a projected shelf life of at least 12
months, every six months in the second year, and every
year after that throughout the anticipated shelf life.

Www.ejpmr.com | Vol 8, Issue 11, 2021.

| ISO 9001:2015 Certified Journal | 243




Unnisa et al.

European Journal of Pharmaceutical and Medical Research

Initial and final phases should be at least three times
as long, with accelerated storage periods of O or 6
months. With significant advancements in rapid storage,
testing intermediate storage conditions will only need up
to four points, such as 0, 6, 9, and 12 months, for initial
and final time points.

Reduced testing stability plans with fewer test points
may be developed if the same product has tobe tested
with various strengths, sizes, and so on. Statistical
matrixing and bracketing concepts informed the scaled-
back study goals. Table 6 displays the product stability
testing programme.

Plan for sampling

The sampling method's stability is tested by preparing
numerous samples in a stabilisation chamber and
evaluating the charged batch throughout the course of the
whole research. First, the time points for sampling and
the quantity of samples must be determined at each
drawing step for a comprehensive evaluation of all test
parameters. For long-term or rapid stabilisation
investigations, around 100 tablets would be adequate, 10
for each hardness and moisture detection test, 6 for each
disintegration and dissolution test, and 50 for each
friability test. In other words, this is the total number of
tablets required, divided by the number of findings in the
research. After that, a sampling strategy is devised that
calls for a random selection of containers to represent the
various batches.

Check the conditions of the storage facility.

the climate zone in which the product will be marketed
on the market or for which regulatory clearance is being
sought will dictate the kind of storage conditions to be
used The ICH, CPMP, and WHO have all issued broad
storage-condition recommendations for the medical
device industry. Table 7 displays the medicinal product
stability test storage settings.

settings for the test

Stability sample analysis test parameters should be
specified in the procedure for the stability test. After
selecting the storage, conduct a stability test to check on
its performance, purity, capacity, and identity. There are
many different types of tests that are performed on test
specimens. All test requirements, including heavy
metals, residual solvents, and combustion traces, must be
fulfilled by the batches utilised to investigate stability.
Some tests are required for the product's release, but they
are not required for stability testing on a regular basis.
Q6A In ICH guidelines, additional tests, such as
enantiomeric  purity, polymorphic form, particle
diameters, and others, are addressed.

a procedure for executing tests

Official compendia must always be followed in order to
ensure that the official test's findings are regarded as
more reliable. When using alternative methods, make
sure they are thoroughly scrutinised before

implementing. A drug test should also have used a
stability indicator method created by stress testing a
material in a forced decomposition condition to
determine its stability. Within the framework of drug
stability studies, the technique should be checked for
linearity, reliability, accuracy, and precision. In order to
properly analyse product degradations, the system must
contain the detection/quantification limit. If the results
are reproducible, and you've done the very minimum of
validation, such as testing for linearity and range, then
you may proceed with the technique described in the
instructions. A standard test procedure®® makes
recommendations for each test.

Acceptance standards

All analytical techniques must be verified before
beginning stability investigations. Analytical results and
standards should be accepted based on criteria that
have been established in advance,and the same goes for
deteriorating goods. An acceptable level of degradation
is determined by quantifying how much moisture,
viscosity, degradation, and particle size have degraded
over time. The acceptability criteria in the stability
analysis are also based on how well the product smells or
looks or how quickly microorganisms grow or crack in
the product. The maximum limits should be included in
the approval criteria for both the individual degradation
products and the entire degradation process.

The degradation of novel drug formulations is discussed
in "ICH Guideline Q3B (R2)" with regard to
contaminants in new drug materials. When the suggested
threshold is achieved, degradation products and
excipients of active ingredients, as well as active
container components, should be recorded, identified,
and/or approved for inclusion in studies. To get a certain
dosage, the impurity reporting level must be adjusted. If
the maximum daily dosage is higher than 1, a maximum
dose of 0.05 percent must be used. A maximum daily
dose of 0.1 percent must be less than 1 g. The
impurity threshold was found to be between 1.0 and
0.1 percent for daily doses up to 1 mg and 2mg.%"]

estimation of the product's remaining useful life

A product's shelf life may be calculated based on long-
term storage data. Data are linearized, and then the best
fit is chosen for each data point. Once the data has been
linearized, the gradient and intercept are compared.

Table 8 shows the different trends in the concentration
period for three batches, according to severalhypotheses.
The overall slope could be calculated since the data had
been properly aggregated.”?! The shelf life of most
pharmaceuticals is usually just a few years. Dry-
conditioned products, such as freeze-dried protein
products (lyophilized), may have just one 2-year shelf
life, whereas freeze dried protein products (lyophilized)
have two 2-day shelf lives.™
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Stability testing patterns in the last several years
Worldwide pharmaceutical companies, in particular, are
trying to discover global marketing stability checking
needs in the latest trends. The organisations are
doing this by focusing theirpolicy on a particular set of
circumstances, such as severe weather conditions.
According to international research, accelerated testing
should be extended from 6 to 12 months, and a third
50°C/75 percent RH test should be conducted for three
months.P*%2 Stability tests are not repeated for other
regions, and resources are utilised effectively and
ideally since all experiments are thoroughly verified.
This modification is based on this principle. A drug test
should also have used a stability indicator method
created by stress testing a material in a forced
decomposition condition to determine its stability.
Within the framework of drug stability studies, the
technique should be checked for linearity, reliability,
accuracy, and precision. In order to properly analyse
product degradations, the system must contain the
detection/quantification limit. If the results are
reproducible, and you've done the very minimum of
validation, such as testing for linearity and range, then
you may proceed with the technique described in the
instructions. A standard test procedure™® makes
recommendations for each test.

Acceptance standards

All analytical techniques must be verified before
beginning stability investigations. Analytical results and
standards should be accepted based on criteria that
have been established in advance,and the same goes for
deteriorating goods. An acceptable level of degradation
is determined by quantifying how much moisture,
viscosity, degradation, and particle size have degraded
over time. The acceptability criteria in the stability
analysis are also based on how well the product smells or
looks or how quickly microorganisms grow or crack in
the product. The maximum limits should be included in
the approval criteria for both the individual degradation
products and the entire degradation process.

The degradation of novel drug formulations is discussed
in "ICH Guideline Q3B (R2)" with regard to
contaminants in new drug materials. When the suggested
threshold is achieved, degradation products and
excipients of active ingredients, as well as active
container components, should be recorded, identified,
and/or approved for inclusion in studies. To get a certain
dosage, the impurity reporting level must be adjusted. If
the maximum daily dosage is higher than 1, a maximum
dose of 0.05 percent must be used. A maximum daily
dose of 0.1 percent must be less than 1 g. The
impurity threshold was found to be between 1.0 and
0.1 percent for daily doses up to 1 mg and 2mg.*"
estimation of the product's remaining useful life.

A product's shelf life may be calculated based on long-

linearized, the gradient and intercept are compared.

Table 8 shows the different trends in the concentration
period for three batches, according to severalhypotheses.
The overall slope could be calculated since the data had
been properly aggregated.”” The shelf life of most
pharmaceuticals is usually just a few years. Dry-
conditioned products, such as freeze-dried protein
products (lyophilized), may have just one 2-year shelf
life, whereas freeze dried protein products (lyophilized)
have two 2-day shelf lives.™

Stability testing patterns in the last several years
Worldwide pharmaceutical companies, in particular, are
trying to discover global marketing stability checking
needs in the latest trends. The organisations are
doing this by focusing theirpolicy on a particular set of
circumstances, such as severe weather conditions.
According to international research, accelerated testing
should be extended from 6 to 12 months, and a third
50°C/75 percent RH test should be conducted for three
months.P+%2 All trials cost time and money, and this
modification is predicated on the idea that stability
testing should not be repeated inother areas.

all take place in a single lab. Temperature and humidity
alone had a more moderate impact on medical goods®™
1 while the combination of temperature, humidity,
and light had a more severe effect."** Medicinal
stability analysis, according to Singh et al. (2018), is
essential for ensuring the quality of drug products and
the safety of patients. Pharmacists and regulators are
expected to be concentrating their efforts in the near
future on globalisation, harmonisation, and stability
concerns.®® Stability testing for medicinal products was
highlighted by Kailash et al. (2015). Stability studies and
storage conditions should, according to the author, be
conducted in real-world climatic circumstances. This
instrument, the stability study, indirectly imparts quality
goods to enhance the worldwide reputation of the
business®"! as a result of cGMP.

CONCLUSION

Stability testing is currently the most important step in
the development of a new medication or formulation.
Stability tests are performed to verify that the medication
is safe and effective for the duration of its shelf life under
the specified storage and handling circumstances. Since
scientific concepts and understanding of current
regulatory standards as well as the climatic zone
shouldguide the stability test, it should be done that way.
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