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AN ENZYMATIC KINETIC METHOD FOR THE DETERMINATION
OF BENZALKNIUM CHLORIDE IN PHARMACEUTICAL PREPARATIONS

Blazheyevskiy M. Ye., Koval’ska O. V.
National University of Pharmacy, Kharkiv, Ukraine

Benzalkonium chloride (BAC) is a famous bactericidal or bacteriostatic agent used in the
pharmaceutical industry as antimicrobial active ingredient (API) or a preservative. BAC is a
mixture of alkylbenzyldimethylammonium of salts with alkyl substituent C8-C18. BAC is a
pharmacopoeia’s substance, present in FP V, Ph. Eur., and USP XXIV. So, for BAC
determination in Ph. Eur. titrimetric method with sodium tetraphenylboron was proposed. Only
the USP monograph specifies the percentage of each BAC homologue in relation to total BAC
content.

Review of literature revealed that several methods such as capillary electrophoresis,
potentiometric titration with ISE, extraction spectrophotometry, gas chromatography-mass
spectrometry, electro-kinetic chromatography, and high performance liquid chromatography have
been reported for the analysis of BAC in pharmaceutical preparations. An expensive equipment,
manufactured at the laboratory indicator-electrode and implementation of long term presample
preparation, necessity working with toxic volatile organic reagents - all this facts may be reported
as drawbacks of discussed its methods. At present, the creation of more functional, accurate,
selective, fast and low cost method is actual problem. Some variants of enzymatic biosensors as
more functional, accurate, selective, fast and low cost method is an actual for this purpose at
present in literature.

A novel colorimetric method for the detection of acetylcholinesterase (AChE) and its
inhibitors BAC by taking utilization of H,O, — 3,4-ethoxyaniline (p-Ph) detection system has been
proposed. In the presence of AChE, acetylcholine (ACh) was hydrolyzed choline. HO; could
interact with unreacted ACh and CH3;CO3H can to oxidize of p-Ph to azoxyphenetole (Ox p-Ph),
resulting in a light brown color developing and an increase of the absorbance at Amax=360 nm (Ig
e=4.18).
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CH,C(O)O(CH,),N"(CH,),CI . y o
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W
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pH=83 | p-Ph
Ox p-Ph

This method was used for the quantitative determination of BAC content in antiseptic
solution “Virotec intime" (as an API) 50 ml and in in eye-drops “Optrex” (as the preservation).
The calibration graph of the BAC on rang of concentration 1.41-10° — 7.00-10"® mol/L was linear
and regression coefficient 0.998 has been obtained. The RSD (n=5; P=0.95) was 3.5%, 06=(x-
1)100/p=1.6% for “Virotec intime" and 4.5% (5=-4.0%) for “Optrex”. LOQ was 6:10” mol/L.

The obtained assay is fairly simple, inexpensive and sensitive without the utilization of
nanomaterials, which may be not only used for the quantitative determination of BAC in
pharmaceutical preparations, but also used for the screening of others potential AChE-inhibitor
drugs.
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