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Drug and Drug Product Stability 

Pharmaceutical products have a tendency to deteriorate on storage. The shelf life of a 

pharmaceutical product is the period during which, if stored correctly, it is expected to retain 

acceptable chemical, physical and microbiological stability. The expiry date or expiration date is 

the date given on the product packaging which represents the end of the shelf life. 

Five types of stability concern are studied. 

1. Chemical: each active ingredient retains its chemical integrity and tabled potency within 

the specified limits. 

2. Physical: The original physical properties, including appearance, palatability, uniformity, 

dissolution, are retained. 

3. Microbiologic: Sterility or resistance to microbial growth is retained according to the 

specified requirements. Antimicrobial agents retain effectiveness within specified limits. 

4. Therapeutic: The therapeutic effect remains unchanged. 

5. Toxicologic: No significant increase in toxicity occurs. 

 

Drug stability: Mechanism of Degradation 

The most frequently encountered destructive processes are hydrolysis and oxidation. Hydrolysis 

is a process in which molecules interact with water molecules to yield breakdown products. For 

example, aspirin, or acetylsalicylic acid, combines with water molecules and hydrolyzes into one 

molecules of salicylic acid and one molecule of acetic acid. 

Another destructive process is oxidation, which destroys many drug types, including aldehydes, 

alcohols, sugars, alkaloids, and unsaturated fats and oils. Chemically, oxidation is loss of 

electrons from an atom or a molecule.  

 

Enhancing Stability of Drug Products 

Solid dosage forms containing water-labile drugs must be protected from humidity in the 

atmosphere. In liquid preparations, water can frequently be replaced or reduced in the 

formulation through the use of substitute liquid such as glycerin, propylene glycol, and alcohol. 



In certain injectable products; anhydrous vegetable oils may be used as the drug’s solvent to 

reduce the chance of hydrolytic decomposition.  

Oxidation of the drug can be prevented by using antioxidants. Examples are Ascorbic acid, 

Sodium thiosulfate, Sodium metabisulfite, Butylated hydroxytoluene (BHT), Butylated 

hydroxyanisole (BHA).  

Oxygen may be present in liquids in the airspace within the container or may be dissolved in the 

liquid vehicle. To avoid these types of exposures, oxygen sensitive drugs may be prepared in the 

dry state and packaged in the sealed container with the air replaced by an inert gas such as 

nitrogen in the liquid preparations. 

 

Observation of instability 

Drug instability in pharmaceutical formulations may be detected in some instances by a change 

in the physical appearance, color, odor, taste or texture of the formulation whereas in other 

instances chemical changes may occur which are not self-evident and may only be determined by 

chemical analysis. Evidence of instability in dosage forms can be observed as following-  

Capsules- A change in the physical appearance or consistency of the capsule or its contents, 

including hardening, brittleness or softening of the shell.  

Solutions/Elixirs, Syrups, etc. - Solutions should be free of precipitates, discoloration, gas 

formation and microbial growth. They should be clear and of the appropriate color and odor. 

Emulsions- Emulsions should have a uniform globule size distribution and viscosity. They 

should not exhibit breaking, creaming, gas formation, discoloration or microbial growth. 

Suspensions- Suspensions should not exhibit caking, difficulty in re-suspending, crystal growth, 

discoloration or microbial growth. They should have reasonably uniform particle size 

distribution and viscosity. 

Ointments- Ointments should have a uniform appearance and, as appropriate, a characteristic 

odor. They should not change in consistency or show any separation of liquid, or the formation 

of granules or grittiness. 

Suppositories- Suppositories should remain uniform in appearance. They should not exhibit 

excessive softening, drying, hardening, and shrinking. There should be no evidence of oil stains 

on the packaging. 



Gels- Gels should have a uniform appearance and, as appropriate, a characteristic odor. They 

should not exhibit any shrinkage, separation of liquid from the gel, discoloration or microbial 

contamination. 

Sterile products- All sterile products must maintain sterility and, as appropriate, their non-

pyrogenicity. 

 

 

Factors affecting stability of pharmaceuticals 

The drug product should be formulated and stored in way that minimizes degradation. The 

following factors are responsible for most mechanisms of degradation.  

Temperature 

The rate of degradation reactions is markedly influenced by temperature. Storage of product in a 

refrigerator (at 2-80C) is an option if it is unstable at room temperature.  

Solvent 

Replacing an aqueous solvent in a formulation with a non-aqueous avoid hydrolysis. Injection 

formulations of unstable drug such as penicillin’s can be formulated as freeze-dried powders, 

which are reconstituted with water or saline immediately before administration. 

Light 

Containers made from tinted materials protect the product from light to some extent because they 

allow less ultraviolet light to penetrate than untinted materials. Placing the product in an opaque 

outer container such as a cardboard box is also an option. 

Oxygen 

Oxidation reactions affect the stability of oxygen sensitive drugs. Heavy metal ions such as 

Cu2+and Fe3+ catalyze oxidation reactions. A chelating agent such as ethylenediamine tetra acetic 

acid (EDTA) or citric acid has a stabilizing effect by binding to the heavy metal ions and 

preventing them from acting as catalysts. Chelating agents are usually used in combination with 

an antioxidant.  

Particle Size- Particle size can have an important effect on the stability of a product. The smaller 

the particle size, the greater the reactivity of the product.  

Physical stability (Adsorption/Absorption) 



Adsorption and absorption are collectively known as sorption. Non-polar molecules are 

susceptible to sorption to plastics and rubber. For example, diazepam is lost from solutions in 

contact with plastic packaging. Glyceryl trinitrate (nitroglycerin) evaporates from tablets, where 

it can be lost by sorption to plastic packaging. To avoid this, glyceryl trinitrate tablets need to be 

packaged in glass bottles with aluminum-lined closures. 

Plastic packaging materials may be permeable to water vapor. Aqueous products packaged in 

plastic containers may therefore lose water on storage and the drug content becomes more 

concentrated. 

 

Purpose of Stability Testing 

The purpose of stability testing is to define the shelf life of a formulated pharmaceutical product. 

This needs to be performed on the exact product that will be marketed and ultimately be used by 

the patient.  

 

Accelerated Stability Testing (Stress Testing)  

Determination of the shelf life of a formulated product needs to be performed on the actual 

product at a real storage temperature. However, the shelf lives of commercial pharmaceutical 

products are typically of several years. Such testing would therefore be too slow to be of use 

early in product development in order to decide if a particular formulation was of sufficient 

stability. The Arrhenius equation allows the prediction of reaction rates at proposed storage 

temperatures, from data obtained at high temperatures. Reaction rates are calculated at each 

temperature and the Arrhenius equation is used to predict the reaction rate at room temperature, 

which is used to calculate the estimated shelf life.  

Drawbacks of stress testing 

At high temperatures, reactions may take place which are not significant at normal storage 

temperatures. The kinetics of drug degradation may also change at different temperatures. A 

reduction in the concentration of dissolved oxygen will also tend to occur at high temperature, so 

use of the Arrhenius equation may not provide a reliable estimate of shelf life in liquid products 

which degrade by oxidation.  

In the case of solid dosage forms, high temperatures often reduce moisture levels associated with 

drug or excipients, also leading to poor stability prediction.  



Semi-solid dosage forms are often unsuitable for this type of stress testing due to melting of 

ingredients at elevated temperature. 

 

Long-term stability testing 

Stress testing gives useful information about the probable stability of a formulated product. 

However, before it can be marketed, it must undergo ling-term stability testing. This involves 

storing the product under realistic worst-case conditions of temperature and humidity in 

controlled-temperature cabinets or rooms. Samples are removed at intervals and tested.  

 

Climatic Zones 

The shelf life of a product depends on its storage temperature and humidity conditions. These 

conditions vary from country to country. A pharmaceutical manufacturer may market a product 

in several countries and to avoid having to carry out long-term stability testing under different 

conditions for each country, for Climatic Zones has been defined. The four worldwide Climatic 

Zones recognized by the International Conference on Harmonization (ICH). They are based on 

observed temperatures used relative humidities, both outside and inside rooms, from which mean 

temperatures and average humidity values are calculated. In October 2005, it was recommended 

to split the current Climatic Zone IV (hot and humid) into two zones: Climatic Zone IVA – for 

which 30 °C/65% RH will remain the standard long-term testing condition – and Climatic Zone 

IVB for which, if justified, 30 °C/75% RH will become the long-term testing condition. 30 °C/ 

70% RH with continuous exposure to average indoor light- Long term test condition best for 

India 

 

Zone Countries 

I. Temperature climate, includes Canada, New Zealand, northern Europe, 

Russia, United Kingdom 

II. Mediterranean and subtropical climate, includes Japan, Southern Europe, USA 

III. Hot and dry climate, includes Argentine, Australia, Botswana, Middle East 

IV. Hot and humid climate, includes Brazil, Ghana, Indonesia, Nicaragua, Nigeria, 

the Philippines 

 



Proposed criteria and long-term testing conditions 

Climatic 

zone 

Definition  

 

Mean annual temperature/ 

water Vapour pressure 

Testing 

conditions 

I Temperate climate  15 °C /   11 hPa 21 °C/45% RH 

II Subtropical and 

Mediterranean 

> 15 to 22 °C / > 11 to 18 

hPa 

25 °C/60% RH 

 

III Hot and dry climate > 22 °C /   15 hPa 30 °C/35% RH 

IVA Hot and humid climate > 22 °C / > 15 to 27 hPa 30 °C/65% RH 

IVB Hot and very humid  > 22 °C / > 27 hPa 30 °C/75% RH 

 

Overages  

Chemical degradation of the drug is often the critical factor which limits the shelf life of a 

formulation. A reduction of drug content down to 90% of the theoretical value is generally 

regarded as the maximum reduction acceptable. 

A simple means of increasing the shelf life of a product can sometimes by adding more drug than 

is given on the label. This is known as an overage. This strategy is only possible for products 

where the dose is not critical and where the degradation products are not toxic, such as many 

vitamin products. The international pharmaceutical federation has recommended that overage be 

limited to a maximum of 30% over the labeled potency of an ingredient.  

 

Mean Kinetic Temperature  

Mean kinetic temperature (MKT) is defined as a single derived temperature which, if maintained 

over a defined period, would afford the same thermal challenge to a drug substance or drug 

product as would have been experienced over a range of both higher and lower temperatures for 

an equivalent period. In other words, MKT is a calculated fixed temperature that simulates the 

effects of temperature variations over a period of time. The formula for calculation of MKT is 

based on the Arrhenius equation: 

Tk =
∆𝐇/𝐑

− ln(
𝑒−∆𝐻/𝑅𝑇1 + 𝑒−∆𝐻/𝑅𝑇2 +⋯+ 𝑒−∆𝐻/𝑅𝑇𝑛

𝑛 )

 

 



Where Tk is the MKT in degrees Kelvin K (i.e. 0C + 273.1), ΔH is the activation energy, R is the 

universal gas constant (0.0083144 kJ/molK), T is the temperature in degrees K, n is the total 

number of (equal) time periods over which data are collected and exp is the natural log base. 

The practical application of this equation is less complex than it first appears. Δ H/R is a constant 

(9982.68) T1 is the average temperature recorded over the first time period and Tn is the average 

temperature recorded over the nth time period. A simple way to apply MKT is to calculate the 

mean of the measured maximum and minimum daily temperatures for seven days (the time 

period) - this average temperature, plus 273.10, becomes T1 in the equation. The mean over the 

next seven days becomes T2 and so on. If MKT is to be calculated over a four-week period, n is 

4. In order for MKT to be meaningful, there should be an appropriate number of 

temperature/time sampling points.  

 

ICH Guidelines 

The ICH topics are divided into four categories and ICH topic codes are assigned according to 

these categories. 

Q- Quality guidelines 

Stability- Q1A-Q1F 

 Q1A(R2)- Stability Testing of New Drug Substances and Products 

 Q1B- Stability Testing : Photostability Testing of New Drug Substances and Products 

 Q1C- Stability Testing for New Dosage Forms 

 Q1D- Bracketing and Matrixing Designs for Stability Testing of New Drug Substances 

and Products 

 Q1E- Evaluation of Stability Data 

 Q1F- Stability Data Package for Registration Applications in Climatic Zones III and IV 

Analytical Validation- Q2 

Impurities- Q3A- Q3D 

Pharmacopoeias- Q4- Q4B 

Quality of biotechnological products- Q5A-Q5E 

Specifications- Q6A- Q6B 

Good Manufacturing Practice- Q7 

Pharmaceutical Development- Q8 



Quality Risk Management- Q9 

Pharmaceutical Quality System- Q10 

Development and Manufacture of Drug Substances- Q11 

E-Efficacy guidelines 

S- Safety guidelines 

M- Multidisciplinary guidelines 

 

Expiry date- Chemical degradation of the drug is often the critical factor which limits the shelf 

life of a formulation. A reduction of drug content down to 90% of the theoretical value is 

generally regarded as the maximum reduction acceptable and also known as expiry date. 

 

Shelf Life  

“An appropriate approach to retest period or shelf life estimation is to analyze a quantitative 

attribute (e.g., assay, degradation products) by determining the earliest time at which the 95 

percent confidence limit for the mean intersects the proposed acceptance criterion.” 

95% confidence  

The shelf life is the smallest time in which the 95% 

confidence interval bands intersect the 95% or 105% 

potency lines.  In Figure, the 95% potency line 

intersects the lower 95% confidence interval band at 

approximately 33 months. To determine the 

estimate of shelf life, if the concentration of a 

substance is known to increase or decrease with time, a one-sided 95 percent confidence limit of 

the mean response is compared to the acceptance criterion. If the concentration can either 

increase or decrease with time, then a two-sided 95 percent confidence limit of the mean 

response is compared to the upper and lower acceptance criteria. 

 

Shelf Life Determination 

Prediction of shelf life from accelerated stability data based on the principle of chemical kinetics 

demonstrated by- 

 Garret and Carper method 



 Free and Blythe method 

 

Shelf Life Determination Based on Arrhenius Plot (Garret and Carper method) 

Generally, increasing temperature increases rate of reaction, and an often quoted rough guide is 

that a 10 0C rise doubles the rate constant. Better descriptions are given by the Arrhenius theory. 

The mathematical prediction of shelf life is based on the application of the Arrhenius equation, 

which indicates the effect of temperature on the rate constant, k, of a chemical reaction of 

thermodynamic temperature, 1/T, is a straight line. 

If the slope of this line is determined from the results of temperature by extrapolation, the k value 

obtained. And this k value is substituted in appropriate order of reaction allows the amount of 

decomposition after a given time. Preliminary experiments are there for necessary to determine 

this order. 

 

k=Ae−Ea/RT 

ln k = ln A - 
Ea

RT
 

Where, k= rate constant, R= gas constant =1.987 cal/mole, T = absolute temperature, A = 

frequency factor, Ea = energy of activation 

 

 

 

Garret and Carper method 

1. Keep several samples of the drug product at atleast three temperatures, such as 400C, 500C and 

600C.  

2. Determine the drug content at all three storage points by taking a number of samples and take 

the mean drug content.  

3. At each temperature plot a graph between time and log percent drug remaining.  

4. Next take the log K or log of reaction constant on Y axis and 1/T x 10-3 on X axis and draw a 

best fit line. This line is the Arrhenius Plot, extrapolate this line to get k at 250C and from this 

calculate the shelf-life. 



 

 

Shelf Life Determination based on t90 values (Free and Blythe method) - In this method the 

fraction life period is plotted against a reciprocal temperature and the time in days required for 

drug to decompose to some fraction of its original potency at room temperature. The log% of 

drug remaining is plotted against time and days and the time for the loss line at several 

temperatures to reach 90% of the theoretical potency is noted by the doted line. Shelf life and 

expiration date are estimated in this way. The log time to 90% is then plotted against 1/T and the 

time for 10% loss of potency at room temperature can be obtain from the resulting straight line 

by extrapolation to 250C. 

This approach clearly illustrate in below fig. 

 

 

 

Bracketing and Matrixing Designs for Stability Testing- Matrixing and bracketing are used to 

reduce the sampling during stability study. These designs are applicable to most types of drug 

products, including oral solids, liquids, semi-solids, and injectables. Certain types of drug 

products, such as metered-dose inhalers (MDIs), dry powder inhalers (DPIs), and transdermal 

delivery systems (TDSs), may not be agreeable to matrixing design due to the potential of drug-

device interactions. 
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Bracketing- Bracketing is the design of a stability schedule such that only samples on the 

extremes of certain design 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. Following example is based on a product 

available in three strengths and three container sizes. In this example, 15 ml and 500 ml high-

density polyethylene container sizes truly represent the extremes.  

Example of a Bracketing Design (T = Sample tested) 

Strength 50 mg 75 mg  100 mg 

Batch 1 2 3 1 2 3 1 2 3 

Container Size 15 ml T T T    T T T 

100 ml          

500 ml T T T    T T T 

 

Matrixing- Matrixing is the design of a stability schedule such that a selected subset of the total 

number of possible 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 combination 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 points. The differences in the samples for the same drug product 

should be identified as, for example, covering different batches, different strengths, and different 

sizes of the same container closure system. When a secondary packaging system contributes to 

the stability of the drug product, matrixing can be performed across the packaging systems.  

Matrixing design can be applied to batches, strengths with identical or closely related 

formulations, container sizes, fill sizes and intermediate time points.  

In a design where time points are matrixed, all selected factor combinations should be tested at 

the initial and final time points, while only certain factions of the designated combinations 

should be tested at each intermediate time point. Examples of matrixing design on time points for 

a product in two strengths (S1 and S2) are shown in Table. 

Matrixing Designs (T = Sample tested) 

Time point (months) 0 3 6 9 12 18 24 36 

Strength 

S1 

Batch 1 T T  T T  T T 

Batch 2 T T  T T T  T 



Batch 3 T  T  T T  T 

Strength 

S2 

Batch 1 T  T  T  T T 

Batch 2 T T  T T T  T 

Batch 3 T  T  T  T T 

 

Stability testing of active pharmaceutical ingredients (Drug Substance) and finished 

pharmaceutical products (Drug product) 

These guidelines apply to new and existing Active Pharmaceutical Ingredients (APIs) and 

finished pharmaceutical products (FPP). These guidelines are not applicable to stability testing 

for biologicals. 

The purpose of stability testing is to provide evidence of how the quality of an API or FPP varies 

with time under the influence of a variety of environmental factors such as temperature, humidity 

and light. The stability programme also includes the study of product-related factors that 

influence its quality, for example, interaction of API with excipients, container closure systems 

and packaging materials.  

 

1. Stability testing guidelines- Active pharmaceutical ingredient/ Drug Substance 

1.1 General 

Information on the stability of the API is an integral part of the systematic approach to stability 

evaluation.  

1.2 Stress testing 

Stress testing of the API can help identify the likely degradation products, which, in turn, can 

help establish the degradation pathways. Stress testing may be carried out on a single batch of 

the API. It should include the effect of temperature (in 10 °C increments (e.g. 50 °C, 60 °C, etc.) 

above the temperature used for accelerated testing), humidity (e.g. 75% relative humidity (RH) 

or greater) and, where appropriate, oxidation and photolysis on the API.  

1.3 Selection of batches 

Data from stability studies on at least three primary batches of the API should normally be 

provided.  

1.4 Container closure system 



The stability studies should be conducted on the API packaged in a container closure system that 

is the same as, or simulates, the packaging proposed for storage and distribution. 

1.5 Specification 

Stability studies should include testing of those attributes of the API that are susceptible to 

change during storage and are likely to influence quality, safety and/or efficacy.  

1.6 Testing frequency 

For long-term studies, frequency of testing should be sufficient to establish the stability profile of 

the API. For APIs with a proposed re-test period or shelf-life of at least 12 months, the frequency 

of testing at the long-term storage condition should normally be every three months over the first 

year, every six months over the second year, and annually thereafter throughout 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 six month study is recommended. When testing 

at the intermediate storage condition is called for as a result of significant change at the 

accelerated storage condition, a minimum of four time points, including the initial and final time 

points (e.g. 0, 6, 9 and 12 months), from a 12-month study is recommended. 

1.7 Storage conditions 

In general an API or drug substance should be evaluated under storage conditions (with 

appropriate tolerances) that test its thermal stability and, if applicable, its sensitivity to moisture. 

The storage conditions and the lengths of studies chosen should be sufficient to cover storage 

and shipment. 

General case 

Study Storage Conditions Minimum time period covered by  

data at submission 

Long  Term* 25 0C ± 2 0C/ 60% RH ± 5% RH 

30 0C  ± 20C/ 65% RH ± 5% RH 

30 0C  ± 20C/ 75% RH ± 5% RH 

12 Months or 6 months 

Intermediate** 30 0C ± 2 0C/ 65% RH ± 5%RH 6 Months 

Accelerated 40 0C ± 20C/ 75% RH ± 5% RH 6 Months 

* It is determined by the climatic condition under which the API is intended to be stored.  



** If 30 °C ± 2 °C/65% RH ± 5% RH or 30 °C ± 2 °C/75% RH ± 5% RH is the long-term 

condition there is no intermediate condition. 

 

Drug Substances intended for storage in a refrigerator 

Study  Storage Condition Minimum Time Period Covered by 

Data At Submission 

Long Term 5 0C ± 3 0C 12 Months 

Accelerated  25 0C ± 20C/60% RH ± 5% RH 6 Months 

If significant change occurs between three and six months’ testing at the accelerated storage 

condition, the proposed re-test period should be based on the data available at the long-term 

storage condition. If significant change occurs within the first three months’ testing at the 

accelerated storage condition a discussion should be provided to address the effect of short-term 

excursions outside the label storage condition, e.g. during shipping or handling. It is considered 

unnecessary to continue to test an API for the whole six months when a significant change has 

occurred within the first three months. 

 

Drug Substances for storage in freezer- 

Study Storage Condition Minimum Time covered By Date At Submission 

Long Term -20 0C ± 5 0C 12 Months 

 

1.8 Evaluation 

The purpose of the stability study is to establish, based on testing a minimum of three batches of 

the drug substance and evaluating the stability information (including, as appropriate, results of 

the physical, chemical, biological, and microbiological tests), a re-test period applicable to all 

future batches of the drug substance manufactured under similar circumstances.  

1.9 Statements/Labeling 

A storage statement should be established for the labeling in accordance with relevant 

national/regional requirements. The statement should be based on the stability evaluation of the 

drug substance. Where applicable, specific instructions should be provided, particularly for drug 

substances that cannot tolerate freezing.  

1.10 Ongoing stability studies 



The stability of the API should be monitored according to a continuous and appropriate 

programme that will permit the detection of any stability issue (e.g. changes in levels of 

degradation products). The purpose of the ongoing stability programme is to monitor the API 

and to determine that the API remains, and can be expected to remain, within specifications 

under the storage conditions indicated on the label, within the re-test period in all future batches. 

 

2. Stability testing guidelines- Drug Product 

2.1 General 

The design of the formal stability studies for the drug product should be based on knowledge of 

the behavior and properties of the drug substance and from stability studies on the drug 

substance and on experience gained from clinical formulation studies. 

2.2 Selection of Batches 

Data from stability studies should be provided on at least three primary batches of the drug 

product. The primary batches should be of the same formulation and packaged in the same 

container closure system as proposed for marketing. Stability studies should be performed on 

each individual strength and container size of the drug product unless bracketing or matrixing is 

applied. 

2.3. Container Closure System 

Stability testing should be conducted on the dosage form packaged in the container closure 

system proposed for marketing (including, as appropriate, any secondary packaging and 

container label).  

2.4 Specification 

The testing should cover, as appropriate, the physical, chemical, biological and microbiological 

attributes, preservative content (e.g. antioxidant or antimicrobial preservative) and functionality 

tests (e.g. for a dose delivery system).  

2.5 Testing frequency 

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 recommended. When testing 

at the intermediate storage condition is called for as a result of significant change at the 

accelerated storage condition, a minimum of four time points, including the initial and final time 

points (e.g., 0, 6, 9, 12 months), from a 12-month study is recommended. 



Reduced designs, i.e., matrixing or bracketing, where the testing frequency is reduced or certain 

factor combinations are not tested at all, can be applied, if justified. 

2.6. Storage Conditions 

In general, a drug product should be evaluated under storage conditions (with appropriate 

tolerances) that test its thermal stability and, if applicable, its sensitivity to moisture or potential 

for solvent loss. The storage conditions and the lengths of studies chosen should be sufficient to 

cover storage, shipment, and subsequent use. 

Photostability testing, which is an integral part of stress testing, should be conducted on at least 

one primary batch of the drug product if appropriate. 

General Case 

Study Storage Conditions Minimum time period covered by  

data at submission 

Long  Term* 25 0C ± 2 0C/ 60% RH ± 5% RH 

30 0C  ± 20C/ 65% RH ± 5% RH 

30 0C  ± 20C/ 75% RH ± 5% RH 

12 Months or 6 months 

Intermediate** 30 0C ± 2 0C/ 65% RH ± 5%RH 6 Months 

Accelerated 40 0C ± 20C/ 75% RH ± 5% RH 6 Months 

* It is determined by the climatic zone in which the drug product is intended to be marketed.  

** if 30 °C ± 2 °C/65% RH ± 5% RH or 30 °C ± 2 °C/75% RH ± 5% RH is the long-term 

condition, there is no intermediate condition. 

Drug products packaged in impermeable containers 

Sensitivity to moisture or potential for solvent loss is not a concern for drug products packaged 

in impermeable containers that provide a permanent barrier to passage of moisture or solvent. 

Thus, stability studies for products stored in impermeable containers can be conducted under any 

controlled or ambient humidity condition. 

Drug products packaged in semi-permeable containers 

Aqueous-based products packaged in semi-permeable containers should be evaluated for 

potential water loss in addition to physical, chemical, biological, and microbiological stability. 

This evaluation can be carried out under conditions of low relative humidity, as discussed below. 

Ultimately, it should be demonstrated that aqueous-based drug products stored in semi-

permeable containers can withstand low relative humidity environments. 



Other comparable approaches can be developed and reported for non-aqueous, solvent-based 

products. 

Study Storage Condition Minimum time period covered 

by data at submission 

Long* 25 °C ± 2 °C/40% RH ± 5% RH or 

30 °C ± 2 °C/35% RH ± 5% RH 

12 Months 

Intermediate**  30 °C ± 2 °C/65% RH ± 5% RH 6 Months 

Accelerated 40 °C ± 2 °C/ NMT 25% RH 6 Months 

*It is up to the applicant to decide whether long term stability studies are performed. 

**If 30°C ± 2°C/35% RH ± 5% RH is the long-term condition, there is no intermediate 

condition. 

Drug products intended for storage in a refrigerator 

Study Storage condition Minimum time period  

Long 5°C ± 3°C 12 Months 

Accelerated* 25°C ± 2°C/60% RH ± 5% RH or 

30°C ± 2°C/65% RH ± 5% RH or 

30°C ± 2°C/75% RH ± 5% RH 

6 Months  

*It is based on a risk-based evaluation.  

If the drug product is packaged in a semi-permeable container, appropriate information should be 

provided to assess the extent of water loss. 

If significant change occurs within the first 3 months’ testing at the accelerated storage 

condition, a discussion should be provided to address the effect of short term excursions outside 

the label storage condition, e.g., during shipment and handling.  

Drug products intended for storage in a freezer 

Study  Storage condition  Minimum time period covered by 

data at submission 

Long term - 20°C ± 5°C 12 Months 

For drug products intended for storage in a freezer, the shelf life should be based on the real time 

data obtained at the long term storage condition. In the absence of an accelerated storage 

condition for drug products intended to be stored in a freezer, testing on a single batch at an 

elevated temperature (e.g., 5°C ± 3°C or 25°C ± 2°C) for an appropriate time period should be 



conducted to address the effect of short term excursions outside the proposed label storage 

condition. 

Drug products intended for storage below -200C 

Drug products intended for storage below -20°C should be treated on a case-by-case basis. 

2.7 Stability commitment 

When available long term stability data on primary batches do not cover the proposed shelf life 

granted at the time of approval, a commitment should be made to continue the stability studies 

post approval in order to firmly establish the shelf life. 

2.8 Evaluation 

A systematic approach should be adopted in the presentation and evaluation of the stability 

information, which should include, as appropriate, results from the physical, chemical, 

biological, and microbiological tests, including particular attributes of the dosage form (for 

example, dissolution rate for solid oral dosage forms). 

2.9 Statements/Labeling 

A storage statement should be established for the labeling in accordance with relevant 

national/regional requirements. The statement should be based on the stability evaluation of the 

drug product. Where applicable, specific instruction should be provided, particularly for drug 

products that cannot tolerate freezing. There should be a direct link between the label storage 

statement and the demonstrated stability of the drug product. An expiration date should be 

displayed on the container label. 
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