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ABSTRACT

The extraction-photometric method for quantitatdetermination of timolol maleate has been develofddds
method is based on the ion associate formation migthyl orange dye; its chloroform solution has #fssorption
maximum at the wavelength of 426 nm. The method/afto determine the content of timolol maleattherrange
of concentrations from 2240 to 2.2400° g/ml. During the work the reagents for forming the associate (0.1%
solution of methyl orangesl of phosphate buffer solution) have been selectlé. stability of the chloroform
solution of the ion associate has been studied. fbflewing validation characteristics have been diad:
robustness (the analytical solution is stable far laour), linearity (a=-0.29%< max a, 5.1%; b=1.0064; the
correlation coefficient is 0.9992), accuracy (0.34%maxdJ, 1.02%), precision (1.13% maxd4as 3.2%); they
indicate the correctness of the given method fangjtative determination.
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INTRODUCTION

Timolol maleate - (S)-1-(tert-butylamine)-3-[(4-npbiolin-4-yl-1,2,5-thiadiazol-3-yl)hydroxy] propané — is a
nonselective B-blocking agent, which unlike all other drugs ofisthgroup does not possess the intrinsic
sympathomimetic activity. Since 1978 it has beesdusr treating chronic wide-angle glaucoma, andame cases
for treating secondary glaucoma [1]. Timolol madest manufactured by different domestic and forgigrducers

in the form of eye drops, being very seldom ing¢alosage forms.

For quantitative determination of timolol maleatethie substance such methods as acid-base poteftiiofitration
[7,8], voltammetry [2], HPLC [3,11,12], UV-spectioptometry [4] are recommended. In literature thehoes of
chromatography [5] and spectrophotometry [7] arscdbed for analysis of the substance in eye drops.

Often in finished dosage forms the excipients witle aromatic structure are used; they can interfeith

determination of timolol maleate by the method wect spectrophotometry. The extraction-photometniethod
with the use of synthetic organic dyes is of inderd@his method of analysis is highly sensitivagidéy developed
and promising as it allows to determine the activiestance in the presence of additional ingredients

The aim of the work is to develop the extractiomfoimetric method for determination @fblocking agent of
timolol maleate based on the ion associate formatith methyl orange.

EXPERIMENTAL SECTION

The reference standard of timolol maleate (Inddajch No.201214I18was used in the work. Reagents were methyl
orange dye of analytical grade; purified water; 9&%ohol; ammonium acetate of analytical grade;sphate
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buffer solution withpH=3.5; chloroform. The reagents used were prepacedrding to the requirements of the
SPhU [6].

Analytical research was performed on an Evolutios &pectrophotometer of Thermo Fisher Scientifimgany,
USA, apH-150MI potentiometer using “AXIS” ANG 200 electreniaboratory balances (Poland), measuring
glassware of clasa.

Method:

Place 0.05 g of timolol maleate (accurately weighiatb a 50 ml volumetric flask, dilute to the vale with
purified water. Transfer the accurately measurddmae of 0.5 ml of the test solution into a sepagtiunnel, add

3 ml of 0.1% solution of methyl orange, 0.75 mI586 potassium bichromate solution, 10 ml of buffelution
with the pH=3.5, 10 ml of chloroform. Shake for 3 min and leder 5 min to separate the layers. Filter the
chloroform extract through the paper filter intdo@ ml volumetric flask. Repeat the extraction watiloroform
twice more using 10 ml of chloroform each timete¥ilthrough the same filter into a volumetric fladkute to the
volume with chloroform and mix. Measure the optidahsity of the solution obtained at the waveleraftd26 nm

in the cell with the layer thickness of 10 mm. Wdéoroform as a compensation solution.

RESULTS AND DISCUSSION

By its chemical properties timolol maleate is thé sf an organic base, therefore, we assumeahisatompound
can form ion associates with acid indicators. Fos purpose we applied the most frequently used dyeh as
bromothymol blue, bromophenol blue and methyl oearithe reaction of the ion associates formatioruscmost
often atpH=7.5 [9,10]. It has been found that under thesalitioms when using bromophenol blue the ion assecia
is formed, but the indicator partially passes ithe chloroform extract. While carrying out the ré@e with
bromothymol blue the ion associate is not formetk ©n associate is formed with methyl orange,dolduring of
the chloroform layer is unstable. While carrying the reaction of the ion associate formatiopKEt3.5 it has been
found that the most stable compound is formed wisémg methyl orange as a dye.

When studying the absorption spectrum of the clidwr solution of the timolol ion associate with tmgtorange
in the range from 220 nm to 550 nm it has beenddimat absorption maxima are observed at the wag#ie of
289 and 426 nm (Fig.1).
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Fig. 1 — The absorption spectrum of chloroform extacts:
1 - the ion associate of timolol maleate substamitie methyl orange; 2 — timolol maleate without hy¢brange; 3 — methyl orange

Timolol maleate is poorly soluble in chloroform,damethyl orange is practically insoluble; they du affect the
character of the absorption spectrum of the chéwrofsolution of the ion associate (absorption gpectrrespond
to the absorption spectra of the solvent), thesgftile maximum at the wavelength of 426 nm was eh@s an
analytical band. It has been experimentally pra¥en the mole ratio of timolol maleate to methydoge is 1:9.

For further application of the method in pharmamalitanalysis such main validation characteristissspecificity,
linearity, precision (convergence), accuracy wéueisd.
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The stability test for the test solution and thiemence solution is one of the elements for stuglyebustness of the
method, and it should be performed before chechihgther validation characteristics. To assessstiess the
stability of the chloroform solutions (the testw@n and the reference solution) was checked bgsoméng the
optical density three times removing the cell & wWavelength of 426 nm within an hour in 15, 30, 8® min. The
results of statistical processing of the experirakuiata and their assessment comparing them wéttctitical
values are given in Table 1.

Table 1. Stability of solutions in time

stability studieg, min o
0 15 30 25 60 Mean | RSDt At Omax%0

A, 0.522| 0.522| 0.521 0.52]@ 0.519 0.5p2 0.1161 0.247?54
A 0.523| 0.524| 0.523 0522 0.522 0.5p4 0.1453 0.3097

Optical density

The systematic err@rintroduced by their instability does not exceesl limit valued.x%. As we can seel; < max
0, i.e. the test solution and the reference solwi@nstable within 1 hour.

Linearity of the method was studied in the range80f120% by measuring the optical density of cHiomm
solutions of the ion associates [6].

Calculation of the parameters of the linear deproeey=b-X+a was conducted by the least square mefhire
calculation data — b,,sa, § values (the residual standard deviation) and e hbrrelation coefficient) — are
presented in Table 2; the straight line obtainethénormalized coordinates is given in Fig. 2.

As can be seen frofable 2, the requirements of the State Pharmacapddukraine [6] to the parameters of the
linear dependence are met, i.e. linearity of théhoekis confirmed within the range of the conceitres studied.

Table 2. Metrological characteristics of the lineardependence Y = b- X + a of timolol maleate

Xi,%

Parametery  Values Criteria (for tolerances 90-11§49) (s;iigrf]iglclﬁ)il?got)
b 1.0064 -
S 0.0155]| - -
1)< 1.8946s,=5.1; -
a 029 | 5)ititis not satisfied), then< 5.1; satisfied
Sa 1.5634| - _
r 0.9992 | >0.99236 satisfied
130 +
y =1.0065x-0.2955
120 - R2>=0.9083 /
110 - __*
£ 100 //
- A
90 - E
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Fig. 2 — The linear dependence of the optical demgifrom the concentration of timolol maleate in thenormalized coordinates

The method of analysis is characterized by sufficieonvergence and accuracy within the whole raofje
concentrations of 80-120% (Table 3).

As can be seen from the data of Table 3, the meith@iecise since the value of the relative comiggeinterval
found is less than the critical value for conveiggenf resultsA% = 1.13< 2.24 (the systematic error of the method
is significantly less than specified toleranced)e Triterion of the systematic error insignificangg@erformed -$<
0.24, therefore, the method is correct.
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As a result of the experimental studies it has bpmven that the method allows to determine rejiathie
guantitative content of timolol maleate. The vdida procedure gives the possibility to recommemal éxtraction-
photometric method in the drug quality control ledtories.

Table 3. The results of analysis for test solutionsnd their statistical processing

No. of the Introduced in % to the concentration Optical densitieg\i Found in % to the concentratior] Found in % to the
test solution | of the reference solution (Xi act%) (Ast=0.522) of the reference solution (Yi%)| introduced Zi=100(Yi/Xi)
1 80.02 0.414 79.31 99.11
2 85.01 0.446 85.44 100.51
3 90.01 0.475 91.00 101.10
4 95.00 0.497 95.21 100.22
5 100.02 0.524 100.38 100.36
6 105.02 0.553 105.94 100.87
7 110.01 0.579 110.92 100.83
8 115.01 0.602 115.33 100.27
9 120.01 0.625 119.73 99.77
Mean,Z % 100.34
Relative standard deviatiog% 0.6096
Relative confidence intervahas%=t(95%,8)- Sz 1.1335
Critical value for convergence of resulfas 2.24%
Systematic erros=| Z - 100| 0.34
Criterion of the systematic error insignificance
1)6<4as/(g)"0.5=0.729 0.24
2)if it is not satisfied 1), thef<0.72
The overall conclusion of the method: correct
CONCLUSION

1.The extraction-photometric method for quantitatiletermination of timolol maleate based on the ieaaif the

ion associate formation with a dye has been deeelop

2.The conditions of the extraction-photometric metisodh apH and the amount of the dye have been selected,
the ratio of timolol maleate to methyl orange hasrbdetermined, the analytical band has been edlect

3.The validation procedure of the method for quatitiéadetermination of timolol maleate has been camted; it
confirms specificity, linearity, precision (converge), accuracy and the range of application.
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