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A kinetic-photometric method for accurate and sensitive determination of benzalconium chloride has
been described. The method is based on inhibition of enzymatic hydrolysis of acetylcholine by enzyme
acethylcholinestherase reaction. The amount of benzalconium chloride was determined by the degree of
inhibition of the enzymatic reaction, which was evaluated by the residual unreacted substrate - acetylcholine.
Determination of the residual amount of acetylcholine in the reaction mixture was performed by a kinetic-
photometric method using an indicator oxidation reaction of p-phenetidine with peracetic acid, which is
formed during the auxiliration reaction of perhydrolysis with addition of excess hydrogen peroxide in the
reaction mixture over a period of time. The inhibition degree —concentration plot is linear over the range of
1.4 -10° — 7.0-10° mol/ L with correlation coefficient of 0.998. The LOQ was 1.9-10° mol/L. The different
experimental parameters pH, buffer solution was carefully studied and optimized. The proposed method has
been successfully applied to pharmaceutical formulations. Statistical comparison of the results with a good
established reported method showed excellent agreement and proved that there is no significant difference

in the accuracy and precision. For “Virotec-intim” preparation RSD was 3.2% (6*=- 0.3%,).
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Benzalkonium chloride (BAC) is a quaternary
ammonium compounds with disinfection surfactants
and antiseptic properties. This active agent has a
number of advantages: it can be used in the presence
of patients (personnel) in therapeutic-prophylactic
institutions and similar, do not cause upper respiratory
tract irritation, they, do not have strong odors, and they
do not decolorize materials. Same disinfectants based
on surfactants (SA) are very convenient for routine
and prophylactic disinfection [1]. At the same time,
it is often used as a preservative in various dosage
forms BAC. The BAC estimation as cationic surfactant
antiseptic, disinfectant, and preservative component
in medicinal formulations is of important practical
interest. The complexity and laboriousness of existing
chemical and microbiological methods prevents
operational monitoring of their concentrations at local
utilization sites [2].

BAC is a mixture of alkylbenzyldimethyl
ammonium chlorides with the general formula
[CsH,CH,N(CH,),R]*CI, where R = C H, +1, n =38, 10,
14, 18 [3].

Several techniques have been proposed for
the quantification of BAC in pure, pharmaceutical
dosage forms and in biological fluids, voltammetry
[4], chromatography [5], capillary electrophoresis
[6-7], atomic absorption spectrometry [8], fluorimetry,
[9]; and spectrophotometry [10,11]. The voltammetry
and chromatographic, electrophoretic, atomic
absorption spectrometric and chemiluminometric
methods utilized dedicated and/or expensive
instruments that are not available in most quality
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control laboratories’ analytical technique. Photometry
is considered the most convenient analytical
technique, because of its inherent simplicity, low
cost, and wide availability in most quality control
laboratories. However, few spectrophotometric
methods were reported for the determination of BAC
in its pharmaceutical dosage forms [12, 13]. These
methods were associated with some major drawbacks
such as decreased selectivity due to measurement in
ultraviolet region, and/or decreased simplicity of the
assay procedure e.g. tedious precipitation, or liquid—
liquid extraction steps are based on the formation
of ion-pair complex. The kinetic spectrophotometric
method offers an easy, less time consuming, sensitive
analysis, by using simple and available reagents, which
are able to be used for routine determinations of drug
substances. The kinetic spectrophotometric analysis
is one of the major interests of analytical pharmacy.
This work summarizes the results of much before
researches and shows the possibility of determining
BAC in various medicinal forms (aerosols, solution
for external use, eye drops); it has been proven that
auxiliary substances present in the dosage form do
not affect the results of determination of BAC in the
preparation. It is also shown the possibility of using
the developed method to determine BAC as an active
pharmaceutical ingredient (“Cutasept F”, “Virotec-
intime”) and as a preservative - “Patanol”, 10ml,
“Optrex”, 10 ml, “Aqua-rinosol”, “Apisal”.

The amount of BAC was determined by the
degree of inhibition of the enzymatic reaction, which
was evaluated by the residual unreacted substrate -
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acetvlchnline Daterminatinn nf the recidiial amaoiint nf Prenaratinn nf 1% (wt) n-Phenetidine hvdrochlnride

permanganatometric method. 1est soluton or BAL (VWSS Or model solution or a
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refarance anhitinn) were added intn a etandard flack analveed accordinn tn the recommended nrocediire
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Danendence nf the rate nf formatinn of the colnred Fffert of AChF roncentratinn

W(R,U,) =1.0%,; | = 31U R, pri o.4

8 © Methods and objects of chemical analysis, 2023, Vol. 18, No. 1, 5-12



M. Ye. Blazheyevskiy, O. V. Koval'ska

Fffect of n-Ph_Fxcess n-Ph (0. 05%) was used to 6.49-10% The obtained data confirm the laws of

e A CI{DAUV), 1U” IVl £— 1.4, O— £.0, 4—0.4, U —0.0, U — [ .U.
calculated, equal to 1.64:-10° mol-L""-min"' and \ )
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The calihratinn clirve wae linear in the concentration Tahla 2 The reaiilte nf analvcic nf anticentic anlhiition
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Tahla 2 DPracicinn and Arciirarv nf tha nroanncad nf anahicic RAC maoathnd

produced. The proposed method is sensitive enough In arug rormuiations.
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Reference Renzalkonitim Chlaride in Their Onhthalmic Soliition

M. Determination of Azelastine Hydrochloride and Friarim. 2019, 0UL2), [9—04.
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