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Alpha lipoic acid (ALA) is a naturally occurring antioxidant used in the treatment of diabetic neuropathy, oxidative
stress, and several metabolic disorders. Because ALA is sensitive to oxidation, light, heat, and alkaline conditions,
the development of stability-indicating analytical methods is essential for ensuring its quality, safety, and efficacy.
High-Performance Thin-Layer Chromatography (HPTLC) is a rapid, economical, and reliable analytical technique
for routine pharmaceutical analysis. This review summarizes the physicochemical properties of ALA, principles of
HPTLC, method development strategies, validation parameters according to the International Council for
Harmonisation (ICH) guidelines, forced degradation studies, and recent advances in stability-indicating HPTLC
methods. Particular emphasis is placed on the published HPTLC method that successfully separated ALA from
multiple degradation products under stress conditions, demonstrating its suitability for routine quality control and

stability testing.
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INTRODUCTION

Alpha lipoic acid (ALA), also known as thioctic acid,
is a sulfur-containing fatty acid that acts as a potent
antioxidant and an essential cofactor in mitochondrial
oxidative metabolism. It is widely used in
pharmaceutical formulations for diabetic neuropathy
and oxidative stress-related diseases. However, ALA
is chemically unstable and readily undergoes
degradation when exposed to acidic, alkaline,
oxidative, thermal, and photolytic conditions.
Therefore, stability-indicating analytical methods are
required to accurately determine the active
pharmaceutical ingredient (API) in the presence of
degradation products. Among chromatographic
techniques, HPTLC offers advantages such as low
solvent consumption, simultaneous analysis of
multiple samples, shorter analysis time, and lower

operating cost.

2. Drug Profile of Alpha Lipoic Acid
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Chemical name: Alpha lipoic Acid.

Molecular formula: C8H1402S2.
Molecular weight: 206.33g/mol.
Category: Antioxidant.

Dosage form: Tablet, Capsule

3. Principle of HPTLC.

HPTLC is an advanced form of thin-layer

chromatography using precoated silica gel plates with
finer particle size and densitometric detection. It
provides improved accuracy,
reproducibility, and sensitivity. HPTLC is particularly

resolution,

useful for routine quality control because several
samples can be analyzed simultaneously with

minimal solvent consumption.
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4. Method Development for Alpha Lipoic Acid
The important steps include:

e Selection of silica gel 60 F254 HPTLC plates.

e Optimization of the mobile phase.

e Sample preparation and application.

e Chamber saturation.

e Plate development.

e Derivatization (if required).

e Densitometric scanning.

e Optimization of Rf value and peak resolution.
A published stability-indicating HPTLC method
used toluene: chloroform: methanol: formic acid
(5:3:1:0.05, v/v/v/v) as the mobile phase,
achieving an Rf of approximately 0.28 + 0.05 for
ALA and good linearity over 80—400 ng/spot.

5. Forced Degradation Studies
Stress testing should include:

e Acid degradation

e Alkali degradation

e Oxidative degradation
e Thermal degradation

e Photolytic degradation
e Neutral hydrolysis

The reported HPTLC method resolved 13 degradation
products, demonstrating excellent specificity and
stability-indicating capability.

6. Validation Parameters (ICH Guidelines)

The developed HPTLC method should be validated
for

e  Specificity

e Linearity

e Accuracy

e Precision

e Repeatability

e Intermediate precision

e Robustness

e Ruggedness

e Limit of Detection (LOD)
e Limit of Quantification (LOQ)
e System suitability
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These parameters ensure that the method is reliable
for routine pharmaceutical quality control.

7. Advantages of Stability-Indicating HPTLC

e Simple and economical.

¢ Simultaneous analysis of multiple samples.

e Low solvent consumption.

e Short analysis time.

e Good sensitivity and precision.

e Effective separation of degradation products.

e Suitable for routine quality control and stability
studies.

CONCLUSION

Stability-indicating HPTLC methods provide an
efficient, accurate, and cost-effective approach for the
determination of alpha lipoic acid in bulk drug and
pharmaceutical dosage forms. Published methods
have demonstrated successful separation of ALA
from degradation products under various stress
conditions and have been validated according to ICH
guidelines. These methods are well suited for routine
quality control, stability studies, and regulatory
applications.
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