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Thin Layer Chromatography (TLC) 

Thin Layer Chromatography (TLC) 

Introduction 

• Thin Layer Chromatography (TLC) is a simple, rapid, and versatile chromatographic technique 
used for the separation and identification of components in a mixture. 

• It is particularly important in pharmaceutical analysis due to its cost-effectiveness, speed, and 
reliability. 

• TLC is a form of planar chromatography, where the stationary phase is supported on a flat 
surface (usually a glass or plastic plate). 

Principle of TLC 

• TLC works on the principle of adsorption and partition: 

o The stationary phase (e.g., silica gel or alumina) adsorbs the components of the 
sample. 

o The mobile phase (a suitable solvent or mixture) moves by capillary action across the 
plate. 

o The separation occurs due to differences in the affinity (adsorption and solubility) of 
each component toward the stationary and mobile phases. 

• Components with higher affinity for the stationary phase move slowly, while those with greater 
solubility in the mobile phase move faster. 

Technique of TLC 

 

A. Preparation of the Plate 

➢ A thin layer (0.1–0.25 mm) of adsorbent (silica gel, alumina, cellulose) is spread on a 
plate of glass, aluminum, or plastic. 

➢ Plates can be commercially available pre-coated or manually prepared. 

B. Activation 

➢ The plates are heated in an oven at 100–120°C for about 30 minutes to remove moisture. 

C. Sample Application 
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➢ Small spots (1–2 µL) of the sample solution are applied with a capillary tube or 
microsyringe near the bottom edge of the plate (~1 cm above the base). 

➢ Multiple samples or standards can be spotted side by side. 

D. Development of the Plate 

➢ The plate is placed in a development chamber (e.g., a glass jar with a lid) containing the 
mobile phase solvent. 

➢ The chamber is saturated with solvent vapor using a filter paper liner to ensure uniform 
movement. 

➢ The solvent moves up the plate by capillary action, carrying the components with it. 

➢ Development is stopped when the solvent front reaches near the top (~75% height of 
the plate). 

E. Visualization 

➢ After development, the solvent front is marked and the plate is dried. 

➢ Spots are visualized using: 

o UV light (254 or 366 nm) if compounds are UV-active 

o Spray reagents (e.g., ninhydrin for amino acids, iodine vapors, sulfuric acid 
charring) 

o Fluorescence under UV if fluorescent indicator is present in the stationary phase 

Retention Factor (Rf Value) 

• The Rf value is a characteristic parameter used to identify compounds. 

Formula:  

Rf =
Distance traveled by the solute

Distance traveled by the solvent front
 

Key Points: 

➢ Rf is always between 0 and 1 

➢ It is unitless 

➢ It varies with solvent system, adsorbent type, thickness of layer, temperature, and humidity 

Interpretation: 

➢ Higher Rf: Indicates less polar compounds (move faster) 

➢ Lower Rf: Indicates more polar compounds (stronger interaction with stationary phase) 

Importance in Pharma: 

➢ Comparison of Rf values of sample and reference under the same conditions helps identify 
unknowns. 
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Applications of TLC in Pharmaceutical Analysis 

TLC is used both qualitatively and semi-quantitatively in pharma labs. 

A. Identification of Drugs and Excipients 

➢ Compare Rf of sample with that of reference standard. 

B. Detection of Impurities and Degradation Products 

➢ Useful in stability testing and impurity profiling. 

C. Analysis of Herbal Drugs 

➢ For fingerprint profiling of phytoconstituents. 

D. Monitoring of Reactions 

➢ Used in organic synthesis to track reaction progress. 

E. Purity Testing 

➢ Presence of additional spots indicates impurities. 

F. Qualitative Estimation 

➢ Estimation of content by spot intensity comparison with standard. 

G. Bioanalysis 

➢ Detection of metabolites in biological fluids (rare due to limited sensitivity). 

H. Preparative TLC 

➢ Scraping off and eluting separated components for further testing. 

Advantages of TLC 

• Simple and cost-effective 

• Fast with no complex instrumentation 

• Multiple samples can be analyzed simultaneously 

• Useful for thermally unstable and non-volatile compounds 

Limitations of TLC 

• Low sensitivity compared to HPLC or GC 

• Rf values may vary with experimental conditions 

• Not suitable for quantitative analysis in routine pharma QC 

• Manual method prone to operator error 
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