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Forced degradation studies, also known as stress testing, are essential tools in pharma-

ceutical analysis for understanding the intrinsic stability of drug substances and prod-

ucts. These studies involve subjecting drugs to extreme conditions to generate degra-

dation products, thereby enabling the development of stability-indicating analytical 

methods. Such methods are critical for accurately distinguishing the active pharmaceu-

tical ingredient from its degradation impurities, ensuring drug safety, efficacy, and qual-

ity. Typically, forced degradation is performed under a variety of stress conditions, 

including acidic and alkaline hydrolysis, oxidative degradation, thermal stress, and 

photolytic exposure. Each condition provides insight into specific degradation path-

ways and mechanisms. Advanced analytical techniques such as high-performance liquid 

chromatography (HPLC), liquid chromatography–mass spectrometry (LC–MS), gas 

chromatography–mass spectrometry (GC–MS), and photodiode array (PDA) detection 

are widely employed for the separation, identification, and characterisation of degrada-

tion products. These studies play a pivotal role in method development, validation, 

impurity profiling, and regulatory submissions. Overall, forced degradation studies are 

indispensable in ensuring the development of robust, reliable, and stability-indicating 

analytical methods in the pharmaceutical industry. 

 

INTRODUCTION 

Forced degradation studies, also known as stress test-

ing, are systematic approaches used in pharmaceutical 

analysis to evaluate the intrinsic stability of drug sub-

stances and drug products by exposing them to ex-

treme environmental conditions. These conditions 

typically include acidic and alkaline hydrolysis, oxidative 

stress, thermal degradation, and photolytic exposure. 

The primary objective of forced degradation is to ac-

celerate the chemical breakdown of pharmaceutical 

compounds, thereby generating potential degradation 

products that may form during storage, manufacturing, 

or handling [1,2]. 

The importance of forced degradation studies in ensur-

ing pharmaceutical quality and safety is well established. 

Degradation products can significantly affect drug effi-

cacy and safety, as certain impurities may be toxic or 

pharmacologically inactive. Therefore, identification and 

characterisation of these degradation products are 

essential to ensure drug quality throughout its shelf life. 

Regulatory authorities emphasise the importance of 

degradation profiling to maintain the safety, efficacy, 

and quality of pharmaceutical products [3]. 

In analytical method development, forced degradation 

studies play a crucial role in establishing stability-

indicating methods. These methods are designed to 

accurately and specifically quantify the active pharma-

ceutical ingredient (API) in the presence of degradation 

products, impurities, and excipients. Such studies help 

in optimising chromatographic conditions and ensuring 

proper separation and detection of all components. 

Furthermore, stability-indicating methods are required 
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for routine quality control, stability testing, and regula-

tory submissions. Forced degradation studies also pro-

vide insights into degradation pathways and mecha-

nisms, which are essential for formulation development 

and improving drug stability [4]. 

 

REGULATORY GUIDELINES 

Regulatory guidelines play a critical role in designing, 

executing, and interpreting forced degradation studies 

during pharmaceutical development. These guidelines, 

primarily issued by the International Council for Har-

monisation of Technical Requirements for Pharmaceu-

ticals for Human Use, ensure that drug substances and 

products meet global standards for quality, safety, and 

efficacy. 

ICH Guidelines 

ICH Q1A (Stability Testing) 

The ICH Q1A (R2) guideline provides a comprehensive 

framework for stability testing of drug substances and 

finished pharmaceutical products. It outlines require-

ments for long-term, intermediate, and accelerated 

stability studies under defined environmental condi-

tions (temperature, humidity, and light). Forced degra-

dation studies, although not explicitly mandated, are 

strongly recommended as part of stress testing to iden-

tify degradation pathways, intrinsic stability, and suit-

able storage conditions. These studies also support the 

selection of appropriate packaging systems and shelf-life 

determination [5]. 

ICH Q1B (Photostability Testing) 

The ICH Q1B guideline focuses on evaluating the ef-

fects of light exposure on drug substances and prod-

ucts. It prescribes standardised light sources and expo-

sure conditions to simulate sunlight and artificial light. 

Forced degradation under photolytic conditions helps 

identify light-sensitive compounds and degradation 

products. This information is essential for developing 

light-protective packaging and labellingrequirements 

[6]. 

ICH Q2 (Method Validation) 

The ICH Q2 (R1) guideline specifies the validation pa-

rameters required for analytical methods, including 

specificity, accuracy, precision, linearity, range, detec-

tion limit, quantitation limit, and robustness. In the con-

text of forced degradation, Q2 emphasizes the devel-

opment of stability-indicating methods capable of dis-

tinguishing the active pharmaceutical ingredient (API) 

from its degradation products. Demonstrating specific-

ity through stress studies is a key requirement for 

regulatory acceptance. 

Regulatory Expectations and Requirements 

Regulatory authorities expect forced degradation stud-

ies to be scientifically justified, systematic, and compre-

hensive. Although not always explicitly required, they 

are considered essential for: 

Understanding degradation pathways: Identifying 

potential degradation mechanisms such as hydrolysis, 

oxidation, photolysis, and thermal degradation.  

Establishing stability-indicating methods: Ensur-

ing analytical methods can accurately quantify APIs in 

the presence of degradation products and impurities.  

Impurity profiling: Supporting the identification and 

qualification of degradation products as per regulatory 

thresholds.  

Formulation development: Assisting in selecting 

excipients and packaging materials that enhance prod-

uct stability.  

Regulatory submissions: Providing critical data for 

Investigational New Drug (IND), New Drug Applica-

tion (NDA), and Abbreviated New Drug Application 

(ANDA) filings.  

 

Global regulatory agencies such as the U.S. Food and 

Drug Administration, European Medicines Agency, and 

Central Drugs Standard Control Organisation align 

closely with ICH guidelines and expect compliance with 

these standards. Additionally, documentation should 

include detailed experimental conditions, degradation 

results, chromatographic purity data, and justification 

of degradation levels (typically 5–20%) [7]. 

A well-designed forced degradation study not only ful-

fils regulatory expectations but also strengthens the 

overall pharmaceutical development process by ensur-

ing robustness, reliability, and patient safety. 

 

.OBJECTIVES OF FORCED DEGRADATION 

STUDIES 

Forced degradation studies are a fundamental compo-

nent of pharmaceutical development, designed to sys-

tematically evaluate the stability behavior of drug sub-

stances and products under various stress conditions. 

These studies provide critical insights that support ana-

lytical method development, formulation design, and 

regulatory compliance. 

One of the primary objectives is to elucidate the deg-

radation pathways of a drug molecule when exposed to 

stress conditions such as acidic, alkaline, oxidative, 

thermal, and photolytic environments. Understanding 

these pathways helps in predicting how the drug will 

behave over time and under different storage condi-

tions. It also aids in identifying vulnerable functional 

groups within the molecule that are prone to degrada-

tion. 

Forced degradation studies enable the detection and 

characterization of degradation products formed dur-

ing stress testing. Identifying these impurities is essen-

tial for evaluating their potential impact on drug safety 

and efficacy. Advanced analytical techniques such as 

HPLC, LC-MS, and GC-MS are commonly employed to 

separate and identify these degradation compounds [8]. 

A key objective is to develop and validate stability-

indicating analytical methods that can accurately quan-

tify the active pharmaceutical ingredient (API) in the 

presence of its degradation products and other impuri-

ties. These methods must demonstrate specificity, en-

suring clear separation between the drug and its de-

gradants, which is crucial for quality control and regula-

tory approval. 
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Forced degradation data play a significant role in for-

mulation development by guiding the selection of ap-

propriate excipients and manufacturing conditions. By 

understanding how a drug degrades, formulators can 

design stable dosage forms and choose protective 

strategies such as antioxidants, pH modifiers, or suit-

able packaging materials to enhance product stability. 

These studies help in assessing the intrinsic stability of 

the drug molecule, independent of formulation factors. 

This includes evaluating the inherent chemical proper-

ties of the API and its susceptibility to environmental 

factors. Such information is vital for establishing storage 

conditions, shelf life, and handling requirements [9,10]. 

 
Fig 01: Importance of forced degradation in pharma-

ceutical development. 

 

TYPES OF STRESS CONDITIONS  

Acidic Hydrolysis 

Acidic hydrolysis is conducted to evaluate the stability 

of drug substances under acidic conditions, particularly 

for compounds containing hydrolysable functional 

groups such as esters, amides, and lactams. In this ap-

proach, the drug is typically treated with 0.1–1 N hy-

drochloric acid (HCl) and subjected to temperatures 

ranging from 25°C to 80°C for a duration of 1–24 

hours, depending on the susceptibility of the molecule. 

After exposure, the solution is neutralised to stop fur-

ther degradation before analysis. The aim is to achieve 

controlled degradation within 5–20%, which is optimal 

for identifying degradation products without complete 

decomposition. This study helps in understanding acid-

catalysed degradation pathways and predicting the be-

haviour of drugs in acidic environments such as the 

stomach [11]. 

Alkaline Hydrolysis 

Alkaline hydrolysis is used to assess the degradation 

behaviour of drugs under basic conditions, which are 

often more aggressive than acidic environments. Typi-

cally, the drug is exposed to 0.1–1 N sodium hydroxide 

(NaOH) or potassium hydroxide (KOH) at tempera-

tures between 25°C and 80°C for 1–24 hours. Follow-

ing the degradation process, the solution is neutralised 

before chromatographic analysis. The degradation is 

maintained within the range of 5–20%, although some 

compounds may degrade more extensively due to high 

base sensitivity. This study is particularly useful for 

identifying base-labile functional groups and under-

standing mechanisms such as ester bond cleavage, 

which is important for formulation stability and storage 

considerations [12]. 

Oxidative Degradation 

Oxidative degradation studies are designed to evaluate 

the susceptibility of drug molecules to oxidation, espe-

cially those containing functional groups like amines, 

phenols, and sulfur moieties. In these studies, the drug 

is typically exposed to oxidizing agents such as 0.1–3% 

hydrogen peroxide (H₂O₂) at room temperature or 

slightly elevated temperatures. The reaction is moni-

tored over time to achieve controlled degradation in 

the range of 5–20%. In some cases, radical initiators 

may be used to accelerate oxidation. This type of 

stress study helps identify oxidative degradation prod-

ucts such as N-oxides and sulfoxides and provides 

valuable information for incorporating antioxidants and 

designing protective packaging systems [13]. 

Thermal Degradation 

Thermal degradation studies assess the impact of ele-

vated temperatures on the stability of drug substances 

in both solid and solution states. Samples are exposed 

to temperatures typically ranging from 40°C to 80°C 

or higher, under controlled conditions, for periods 

extending from days to weeks. These studies are usu-

ally carried out in stability chambers or ovens without 

the need for additional reagents. The goal is to achieve 

5–20% degradation to allow meaningful analysis of deg-

radation products. Thermal stress testing accelerates 

chemical reactions, enabling the prediction of long-

term stability, the determination of shelf life, and the 

establishment of appropriate storage conditions for 

pharmaceutical products [14]. 

Photolytic Degradation 

Photolytic degradation studies evaluate the effect of 

light exposure on drug substances and products in ac-

cordance with ICH Q1B recommendations. In these 

studies, samples are exposed to controlled ultraviolet 

(UV) and visible light conditions, typically not less than 

1.2 million lux hours and 200 Wh/m² of UV energy. No 

chemical reagents are required, as degradation is in-

duced solely by light exposure. The objective is to 

achieve 5–20% degradation and identify light-sensitive 

compounds and their degradation products. The re-

sults are essential for determining appropriate packag-

ing, such as light-resistant containers, and for providing 

storage instructions [15]. 

Humidity Stress 

Humidity stress studies are conducted to assess the 

effect of moisture on drug stability, particularly for hy-

groscopic substances or those prone to hydrolysis. In 

this method, samples are stored in controlled humidity 

chambers at 75–95% relative humidity (RH) and tem-

peratures between 25°C and 40°C for extended dura-

tions. No external reagents are used, as the degrada-

tion is induced by environmental moisture. The extent 

of degradation is typically maintained within 5–20%. 

These studies help identify moisture-sensitive drugs, 
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understand degradation pathways such as hydrolysis or 

physical changes, and guide the selection of suitable 

packaging materials and storage conditions [16]. 

MECHANISMS OF DRUG DEGRADATION  

Hydrolysis 

Hydrolysis is a degradation pathway involving the 

cleavage of chemical bonds by water, particularly in 

drugs containing ester, amide, or lactam groups. The 

reaction rate is influenced by pH, temperature, and 

moisture content, and it commonly occurs in both liq-

uid formulations and solid dosage forms exposed to 

humidity. Hydrolysis leads to the formation of two or 

more fragments, often reducing drug potency. A typical 

example is ester hydrolysis: 

R–COOR’ + 𝐻2𝑂 → R–COOH + R’–OH 
This equation represents the breakdown of an ester 

into a carboxylic acid and an alcohol, highlighting the 

vulnerability of ester-containing drugs under hydrolytic 

conditions [17]. 

Oxidation 

Oxidation involves the loss of electrons or an increase 

in oxidation state, typically in the presence of oxygen 

or oxidising agents such as peroxides. Drugs with phe-

nolic, amine, or sulfur-containing groups are particu-

larly prone to oxidation, often proceeding through free 

radical mechanisms. This process can lead to the for-

mation of reactive intermediates and degradation 

products that may affect drug safety [18]. A generalised 

oxidation reaction is: 

R–H+
1

2
𝑂2 → R–OH 

This simplified equation illustrates the incorporation of 

oxygen into the drug molecule, forming oxidized de-

rivatives such as alcohols or further oxidized products. 

Reduction 

Reduction is the gain of electrons by a molecule and 

occurs less frequently in pharmaceutical degradation 

but is significant for compounds containing reducible 

functional groups such as nitro or carbonyl groups. 

These reactions may occur in the presence of reducing 

agents or under anaerobic conditions, sometimes me-

diated by excipients or microbial activity [19,20]. A 

common example is the reduction of a nitro group: 

R–NO2 + 6[𝐻] → R–NH2 + 2𝐻2𝑂 
This reaction converts a nitro compound into an 

amine, which can significantly alter the pharmacological 

properties of the drug. 

Isomerization 

Isomerisation refers to the transformation of a drug 

molecule into another isomer with the same molecular 

formula but a different structural or spatial arrange-

ment. This includes racemisation, epimerization, and 

cis–trans isomerization, often influenced by light, heat, 

or pH changes. Although no atoms are added or re-

moved, the configuration change can significantly im-

pact biological activity. [21,22] A general representa-

tion is: 

cis-isomer ⇌ trans-isomer 

This reversible process demonstrates how one isomer 

can convert into another, potentially affecting drug 

efficacy and safety. 

 

 

Photolysis 

Photolysis is the degradation of drug molecules induced 

by absorption of light energy, particularly ultraviolet 

(UV) or visible radiation. Upon exposure to light, 

molecules may undergo bond cleavage, oxidation, or 

rearrangement reactions. Compounds with chromo-

phores are especially susceptible. Photolytic degrada-

tion is addressed under ICH Q1B. A generalized 

photolytic reaction is: 

R–X + ℎ𝜈 → R∙ + X∙ 
Here, absorption of light energy (hν) leads to homo-

lytic bond cleavage, forming free radicals that can fur-

ther participate in degradation reactions [23]. 

Tab 01: Summary of stress conditions for forced deg-

radation studies. 

Type of Study 
Condi-

tions 

Tim

e 

Extreme 

Condi-

tions 

Acid Hydrolysis 

0.1–1 N 

HCl at 

70°C 

Few 

hours 

– 7 

days 

1 N HCl at 

70°C for 7 

days 

Base Hydrolysis 

0.1–1 N 

NaOH at 

70°C 

Few 

hours 

– 7 

days 

1 N NaOH 

at 70°C for 

7 days 

Thermal Hy-

drolysis 

Aqueous 

solution at 

70°C 

Few 

hours 

– 7 

days 

7 days at 

70°C 

Oxidative Deg-

radation 

0.3–3% 

H₂O₂ (am-

bient, 

dark); 5 

mM 

Fe³⁺/Cu²⁺ 

Few 

hours 

– 7 

days 

3% H₂O₂ 

for 7 days 

Thermal (Solid 

State) 

Exposure 

at 70°C 

Up to 

3 

week

s 

3 weeks at 

70°C 

Ther-

mal/Humidity 

70°C / 75% 

RH 

Up to 

3 

week

s 

3 weeks at 

70°C / 75% 

RH 

Photodegrada-

tion 

Fluorescent 

& UV light 

As 

per 

ICH 

Q1B 

>4× ICH 

Q1B expo-

sure condi-

tions 

 

Tab 02: Examples of Forced Degradation Studies 

Drug 

Stress 

Condi-

tion 

Degrada-

tion Ob-

served 

Major 

Degrada-

tion Prod-

uct(s) 
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Metformin 

Acidic 

(0.1 N 

HCl) 

Moderate 

degradation 

(10–15%) 

Guanylurea 

Teneliglipti

n 

Oxidative 

(H₂O₂) 

Significant 

degradation 

(15–20%) 

N-oxide 

derivatives 

Dapagli-

flozin 

Alkaline 

(NaOH) 

Mild degra-

dation (5–

10%) 

Hydrolyzed 

products 

Aspirin 

Hydroly-

sis (mois-

ture) 

Rapid deg-

radation 

Salicylic acid 

+ Acetic 

acid 

Paraceta-

mol 
Oxidative 

Moderate 

degradation 

p-

Aminophe-

nol 

Atorvas-

tatin 

Photo-

lytic (UV 

light) 

Significant 

degradation 

Lactone 

form 

Omepra-

zole 
Acidic 

Extensive 

degradation 

Sulfenamide 

derivatives 

 

ANALYTICAL TECHNIQUES USED 

Analytical techniques such as RP-HPLC are widely used 

for the separation and quantification of drugs and their 

degradation products. Advanced methods like LC–

MS/MS and GC–MS enable identification and structural 

characterisation of impurities. UPLC offers faster analy-

sis with higher resolution and sensitivity compared to 

conventional HPLC. Additionally, PDA detectors assist 

in peak purity analysis and ensure the specificity of sta-

bility-indicating methods. 

Tab 03: Analytical techniques used for characterisation 

and quantification in forced degradation studies. 

Tech-

nique 
Principle 

Applica-

tion 

Advan-

tages 

RP-

HPLC 

Separation 

based on 

hydrophobic 

interactions 

(non-polar 

stationary 

phase) 

Quantifica-

tion of drug 

and degra-

dation 

products 

High accu-

racy, re-

producibil-

ity, widely 

applicable 

LC–MS / 

LC–

MS/MS 

Combines 

liquid chro-

matography 

with mass 

detection 

(m/z analy-

sis) 

Identifica-

tion and 

structural 

characteri-

zation of 

degradants 

High sensi-

tivity, 

structural 

information 

GC–MS 

Separation 

of volatile 

compounds 

followed by 

mass spec-

tral detec-

tion 

Analysis of 

vola-

tile/semi-

volatile deg-

radation 

products 

High reso-

lution, ex-

cellent 

identifica-

tion capa-

bility 

UPLC 

Uses small 

particle size 

columns for 

Rapid analy-

sis and high-

resolution 

Faster 

analysis, 

better sen-

faster and 

efficient 

separation 

separation sitivity, less 

solvent 

PDA 

Detector 

Measures 

absorbance 

across mul-

tiple wave-

lengths si-

multane-

ously 

Peak purity 

analysis and 

detection of 

co-eluting 

impurities 

Spectral 

analysis, 

confirms 

peak ho-

mogeneity 

 

EVALUATION AND INTERPRETATION OF 

RESULT 

% Degradation Calculation 

The extent of drug degradation under stress conditions 

is expressed as percentage degradation, comparing the 

initial and final drug concentrations: 

% Degradation =
Initial − Final

Initial
× 100 

An optimal degradation range of 5–20% is recom-

mended to ensure sufficient degradation for analytical 

evaluation without destruction of the drug. Excessive 

degradation may lead to secondary degradation prod-

ucts, complicating interpretation [24]. 

Mass Balance Concept 

Mass balance ensures the total recovery of drug-

related components in a sample and is calculated as: 

Mass balance (%) = % Assay +% Degradants 
A value within 95–105% indicates that all major degra-

dation products are accounted for. Significant deviation 

suggests the presence of undetected, volatile, or non-

chromophoric impurities [25]. 

Peak Purity Analysis 

Peak purity is assessed using a PDA detector to con-

firm that a chromatographic peak corresponds to a 

single component. Spectral homogeneity across the 

peak is evaluated using purity angle and threshold val-

ues. A pure peak confirms method specificity, while 

impurity co-elution may indicate the need for further 

method optimisation [26]. 

Identification of Degradation Products 

Degradation products are identified using advanced 

techniques such as LC–MS, LC–MS/MS, and GC–MS, 

which provide molecular weight and fragmentation data 

for structural elucidation. This step is essential for im-

purity profiling, safety evaluation, and regulatory com-

pliance. Confirmed identification supports the devel-

opment of stability-indicating methods and ensures 

drug quality [27,28]. 

 

CHALLENGES IN FORCED DEGRADATION 

STUDIES 

 Over-degradation or insufficient degradation is a 

common challenge, as excessive stress can lead to 

secondary degradation products while inadequate 

stress may not generate meaningful degradants for 

analysis. Achieving the ideal 5–20% degradation re-

quires careful optimisation of stress conditions 

such as pH, temperature, and duration. 



Kiran KB, et al., Int Jou Phar Chem, 7(1), 2026, 1-8 

                                                                                    [6]                                                             CODEN (CAS-USA): IJPCOA 
 

 Co-elution of peaks during chromatographic analy-

sis can hinder accurate separation of the drug and 

its degradation products. This affects method 

specificity and may lead to incorrect quantification, 

necessitating optimisation of mobile phase, column 

selection, and detection parameters. 

 Identification of unknown impurities is often diffi-

cult due to the formation of complex or low-level 

degradation products. Advanced techniques like 

LC–MS/MS are required, but structural elucidation 

can still be challenging without reference standards 

or complementary techniques. 

 Reproducibility issues may arise due to variations 

in experimental conditions, reagent quality, or in-

strument performance. Ensuring method robust-

ness and standardised protocols is essential for ob-

taining consistent and reliable results [29-31]. 

 

APPLICATIONS  

 Forced degradation studies are essential for devel-

oping analytical methods that can accurately distin-

guish the drug from its degradation products, en-

suring method specificity and reliability for quality 

control.  

 Degradation data obtained under stress conditions 

help predict long-term stability and establish ap-

propriate expiry dates and recommended storage 

conditions for pharmaceutical products.  

 Insights into degradation behavior guide formula-

tors in selecting suitable excipients, pH conditions, 

and manufacturing processes to enhance product 

stability.  

 Forced degradation data are a critical part of regu-

latory documentation, demonstrating the stability 

profile, impurity behavior, and reliability of analyti-

cal methods to agencies.  

 Identification and quantification of degradation 

products support impurity profiling, ensuring that 

all impurities are within acceptable safety limits as 

per regulatory guidelines.  

 Stability studies help determine the need for pro-

tective packaging such as light-resistant containers 

or moisture barriers to prevent degradation.  

 Stability-indicating methods developed through 

forced degradation are routinely used in quality 

control to ensure consistency, purity, and safety of 

production batches.  

 These studies provide detailed information on how 

a drug degrades under different conditions, aiding 

in predicting potential stability issues during stor-

age and use.  

 Forced degradation helps evaluate interactions 

between the drug and excipients, ensuring that 

formulation components do not adversely affect 

stability.  

 Knowledge of degradation behaviour assists in 

optimising manufacturing conditions and ensures 

that scale-up processes do not introduce instability 

or unwanted impurities [32-34]. 

 

RECENT ADVANCES 

LC–MS/MS has significantly enhanced impurity profiling 

by providing high sensitivity and precise structural in-

formation, enabling detection of trace-level degradation 

products and improved understanding of degradation 

pathways. Software-assisted analysis, including chroma-

tographic data processing tools and predictive model-

ing, has improved accuracy, speed, and reproducibility 

in forced degradation studies by automating peak iden-

tification and interpretation. Green analytical ap-

proaches are increasingly being adopted to minimize 

environmental impact, focusing on reduced solvent 

consumption, use of eco-friendly reagents, and energy-

efficient analytical techniques such as UPLC and minia-

turized systems. 

 

CONCLUSION 

Forced degradation studies are essential tools in phar-

maceutical analysis for evaluating the intrinsic stability 

of drug substances and products. These studies provide 

valuable insights into degradation pathways, mecha-

nisms, and the formation of impurities under various 

stress conditions such as hydrolytic, oxidative, thermal, 

and photolytic environments. The information gener-

ated supports the development of robust stability-

indicating analytical methods, which are critical for ac-

curate quantification of drugs in the presence of degra-

dation products. Furthermore, forced degradation 

plays a vital role in formulation development, selection 

of packaging systems, and determination of shelf life. It 

also ensures compliance with regulatory requirements 

by providing comprehensive impurity profiling and sta-

bility data. Despite challenges such as co-elution and 

identification of unknown degradants, advancements in 

analytical techniques have significantly improved study 

outcomes. Overall, forced degradation studies are in-

dispensable for ensuring drug quality, safety, and effi-

cacy throughout its lifecycle  
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