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Quantitative Determination of Decamethoxine in Pharmaceutical
Preparations by its Inhibitory Effect on the Enzyme Cholinesterase

M. Ye. Blazheyevskiyt, O. V. Koval’ska®™, V. V. Diadchenko?*

T National University of Pharmacy, Ministry of Health of Ukraine, Kharkiv, Ukraine;
* Military Institute of Armored Forces of National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine;
*e-mail: lena05021985@ukr.net

Received: November 20, 2024; Accepted: July 27, 2025
DOI: 10.17721/moca.2025.194-201

A simple and sensitive kinetic-spectrophotometric method was developed for quantifying decamethoxine
(DM) in ear/eye drops and antiseptic solutions. The assay is based on inhibition of acetylcholinesterase
(AChE) by DM, followed by kinetic measurement of the residual acetylcholine via peracetic acid
formation and its reaction with p-phenetidine, monitored at 358 nm (loge = 4.2). Reaction rate constants
were determined from kinetic curves in the presence and absence of the inhibitor, and inhibition degree
(U, %) was calculated and used for calibration. A linear relationship was observed in the range 1-6 ng/mL:
U%=(11.1%213) x C + (7.5 £ 4.5) (r = 0.996). The LOQ), corresponding to 20 % inhibition, was
1.0ng/mL. The method was validated for selectivity, precision (RSD < 2.5 %), and accuracy, and demonstrated
suitability for routine analysis of pharmaceutical formulations.
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PospobnieHuti npocmut i Yymaueuli hepMeHmMHUU KiHeMUKO-CcrieKmpogomomempuyHUl mMemod
KilIbKiCHO20 8U3Ha4YeHHs1 dekamemokcuHy (M) y eywHux ma O4YHUX Kparsnisx | aHmucenmu4yHoOMy
npenapami. IHeibysaHHs1 auemurnxoniHecmepadu (AXE) M 3MiHI€e KinbKicmb HernpopeazogaHo20
auemunxosniHy (AX), SKul KiflbKICHO 8uU3HaYarmb 4Yepe3 ymeOPeHHs Hadouymoeoi Kucriomu
ma ii peakuito 3 n-gheHemudUHOM, peecmpytodu roefuHaHHs npu 358 Hm. Llleudkocmi peakuil
obyucroganu 3 KIHeMUYHUX Kpueux, 3a HUMU eu3Hadanu cmyniHb iHeibyeaHHs (U, %), wo
sukopucmosysanu 0ns kanibpysaHHsi. OmpumaHo JiHilHY 3anexHicmb y Oiana3oHi 1-6 He/mn
(U % = (11,1 £ 1,3) x C + (7,5 £ 4,5); r = 0,996), mexa KinbKicHo20 8u3Ha4yeHHs — 1,0 Ha/mn. Memod
earnidoeaHo Ha cenekmueHicmb, moyHicmb (RSD < 2,5 %) ma npasunbHicms, nidmeepoxeHo (1020
npudammuicmp 05151 aHani3y JlikapCbKUX hOpM.

KnrouoBi cnoBa: fekameTokcrH, odhTanbMogek, aypigekcaH, ekacaH, XoniHectepasa, aLeTUnxoriH

Introduction

Decamethoxine  (DM),  (1,10-decanediamine,
N,N,N’,N’-tetramethyl-N,N-bis((2-methyl-5-(1-meth-

lesions of the skin (abscesses, purulent wounds,
candidiasis, etc.), for proctitis, gingivitis, periodontitis,
tonsillitis, otitis, and other purulent processes. Itis used

ylethyl)cyclohexyl)methyl)-, dichloride) is a synthetic
antiseptic and antifungal drug for local use. It is a
bisquaternary ammonium compound. In terms of
chemical structure and antimicrobial action, it is close
to etonium (Fig. 1).

Decamethoxine is used for purulent and fungal
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endobronchially for lung diseases. In ophthalmology,
in the form of eye drops, it is used for conjunctivitis
and blepharoconjunctivitis and for treating contact
lenses. Decamethoxine is also used for sterilization of
medical instruments, devices, suture material, rubber
gloves and for chemical sterilization and preservation
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nf hone-teandnn arafte [1-31 are _diceanlved in anlacial acetic acid and titrated with

aimetnyl rormamiae (LiVir) as a Solvernt. vveak Dases National Academy of Sciences of Ukraine» (Ukraine).

195 © Methods and objects of chemical analysis, 2025, Vol. 20, No. 3, 194-201



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

White fine crvstalline nowder with a weak snecific chloride_ nurified water  Series  No_ 0030222
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Analvsis nrocedure are siccessivelv added to a araduated test tube

Scheme 1. Method of the quantitative determination of quaternary ammonium compounds.
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Addition of hvdrooen bperoxide tn the 1inreacted
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Prenaration of a _solution of a workina standard a (?2) was found _in min-?

urre (Kiieuc cuive), tie wdiycerit vl uie niiedl secuull |y
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potential impact on antibiotic resistance. Antimicrob. 0rg/10.14/39/2310-1210.2021.9.225409
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