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The purpose of the study: Development and optimization of effective methods for the 

determination of active pharmaceutical substances as foreign substances in MACO quantities in 

the production processes of pharmaceuticals Development of an optimized spectrophotometric 

quantitative analysis method for the Diclofenac sodium drug substance for validation of 

purification processes. 

Methods of the research: ultraviolet spectrophotometric method of analysis, and below materials 

which were used during this study: 

- 1, 2 ml and 5 ml volume graduated measuring pipettes; 

- 5, 10, 25 ml and 50 ml volumetric flasks; 

- Purified water, 96% ethanol solution; 

- Drying oven; 

- Analytical balance; 

- A working standard sample of the drug substance Diclofenac sodium; 

- spectrophotometer-UV1900. 

Results of the research: Diclofenac sodium is produced in the form of solutions with a 

concentration of 10 mg/ml. However, when calculating the MACO (Maximum Allowable 

Carryover - Maximum Allowable Carryover) for the validation of cleaning processes, a total 

amount of 9 μg was determined, and this is the amount of Diclofenac sodium that should be 

determined from each sample taken, when distributed over all production equipment surfaces and 

cleanroom work surfaces. was 4.5 ng. After determining the target concentration, based on the 

solubility properties of the Diclofenac sodium drug substance (very easily soluble in aqueous 

solutions of water and acids, soluble in alcohol solutions) and other physico-chemical properties, 

samples of Diclofenac sodium with an amount of 4.5 ng/ml in 3 different solvents (in purified 

water, in 0,1M hydrochloric acid solution and 96% ethyl alcohol solution) were prepared and their 

spectrum in the ultraviolet region was obtained. Absorbance levels (abs-absorbance) of the 

solutions were determined at the identified absorption maxima. The results are presented below: 

Solvent 1 (purified water): the absorption maximum was 253nm wavelength, the absorption level 

was 0.124abs; 

Solvent 2 (in 0.1M hydrochloric acid solution): the absorption maximum was at 338nm and 

273nm wavelength, the absorption level was 0.195-0.199abs; 

Solvent 3 (90% ethyl alcohol solution): absorption maximum at 362nm wavelength, absorption 

level was 0.598abs. 

Taking into account the results and the fact that the most optimal absorption level in 

spectrophotometric analysis methods are solutions with a concentration in the range of 0.4-0.8abs, 

solvent 3 was selected for the development of the analysis method. At the next stage, the validation 

of the analysis method was carried out in accordance with the requirements of the ICH 

(International Council for Harmonization - International Consulate for Coordination of 

Requirements in the Pharmaceutical Industry) guidelines, and indicators such as the specificity of 

the method, the limit of detection and the limits of quantitative analysis were evaluated. 

Conclusion: the developed analysis method fully complied with the validation requirements of 

international guidelines, its specificity, detection and quantitative analysis limits were confirmed. 

It was recommended to use the created method to determine residual amounts of Diclofenac 

sodium as a foreign substance in the further validation of purification processes. 
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