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Introduction. Efforts for applying concepts of quality by design (QbD) princi-
ples to analytical method development have increased in recent years in order to
achieve more accurate, robust and rigged analytical methods which are used for better
control strategy of production processes. Therefore, it was thought desirable to devel-
op a simple and accurate procedure that could be applied for the determination of
quinabut and its impurities (Patent of Ukraine Ne 97586 2012, Patent of Ukraine Ne
81634 2013).

The aim of study was to develop and validate a simple, highly robust (quality
by design (QbD) approach), precise and accurate method using high performance
liquid chromatography (HPLC) for the simultaneous determination of original active
pharmaceutical ingredient (API) Quinabut and its impurities.

Materials and methods. Experiments were performed on a Shimadzu LC-20
Prominence HPLC, chromatographic column X-Terra RP18 (4.6x150 mm, 5 pm).
Mobile phase A: acetonitrile R. Mobile phase B: 0.025 M phosphate buffer solution.
Samples were chromatographed in gradient mode.

Results. A randomized fractional factorial experimental design (2*?1) of
resolution 1V with central point was used. Buffer pH, amount of acetonitrile in
mobile phase A, the amount of phosphate buffer solution in mobile phase B and
column temperature were selected as factors of interest, and were used to generate the
fractional factorial experimental design. Linearity was established in the range of
LOQ level to 0.2% having regression coefficients 0.9977. The possibility of
contamination of the sample by decomposition products by keeping it under stressful
conditions (irradiation of the substance solution with UV light (UV irradiation with
mercury lamp light); acid hydrolysis with 0.1 M hydrochloric acid solution; oxidative
decomposition) was investigated. As a result of the irradiation with UV light, the
impurity peaks for about 8.74 min (impurity C) and 12.68 min (impurity B) are
additionally revealed. Their content exceeds the limits of normalization and is 0.6%
and 3.7%, respectively.

Conclusion. The optimization of a new analytical method capable of simulta-
neous determination of quinabut assay and its impurities drug products was per-
formed with a single fractional factorial experimental design. The final analytical
method optimized with QbD approach was validated. This optimization reflects in
saving of time and resources since one stability study includes hundreds of samples
tested during the product’s shelf life.
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