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ABSTRACT

Objective: A new spectrophotometric method for the gliclazide quantitation in dosage forms has been
developed

Material and Method: The subjects of the study were modified-release tablets ("Diaglizide™ 80 mg,
"Diaglizide MR" 60 mg, "Diaglizide MR™ 30 mg, "Diabeton" MR 60 mg, "Gliklada™ 60 mg). As a reagent,
bromocresol green in acetone was used. Analytical equipment: spectrophotometer Specord 200, electronic
scales ABT-120-5DM.

Result and Discussion: It has been experimentally determined that gliclazide reacts with bromocresol
green in acetone medium at room temperature to form a yellow product with maximum absorption at 411 nm.
The method was validated for linearity, accuracy, precision, and robustness. The agent’s optimal concentration
was established and the stability of the investigated solutions was checked by measuring their optical density
for 30 minutes. Subordination of Beer's law is observed in the range of 62.00 - 94.00 mg/100 ml. The limit of
detection is 4.02-10°® g/ml, which indicates a high sensitivity of the reaction. The proposed method is validated
according to the requirements of the State Pharmacopoeia of Ukraine. The results of the study show that the
developed method is simple and affordable to implement and can be used to determine gliclazide in drugs in
laboratories for quality control of dosage forms.
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Amag: Dozaj formlarinda gliklazid miktar tayini igin yeni bir spektrofotometrik yontem gelistirilmistir.

Gerec ve Yontem: Gliklazidin oda sicakliginda aseton ortaminda bromokresol yesili ile reaksiyona
girerek 411 nm'de maksimum absorpsiyona sahip sart bir tiriin olusturdugu deneysel olarak belirlenmistir.
Kimyasal ajanin optimal konsantrasyonu belirlendi ve aragtirilan ¢ozeltilerin stabilitesi, 30 dakika boyunca
optik yogunluklar: dlgiilerek kontrol edildi ve 62.00-94.00 mg/100 ml araliginda Beer yasasina uygun oldugu
goriildii. Tespit limiti, reaksiyonun yiiksek hassasiyetini gosteren 4.02~10-6 g/ml'dir. Onerilen yontem, Ukrayna
Devlet Farmakopesi gerekliliklerine gére dogrulanmigtir.

Sonu¢ ve Tartisma: Calismanin sonuglari, gelistirilen yéntemin uygulamasinin basit ve ekonomik
oldugunu ve dozaj formlarimin kalite kontrolii icin laboratuvarlarda ilaglarda gliklazidin belirlenmesinde
kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Bromokresol yesili, gliklazid, spektrofotometri

INTRODUCTION

Nowadays, diabetes is one of the most common issues. As of 2019, the number of patients with
type 2 diabetes was 463 million people. However, according to the IDF, by 2030 the number of patients
will increase to 578 million, and by 2045 — to 700 million [1]. Therefore, there is a need to develop new
and improved existing methods of hypoglycemic drug analysis.

One of the effective drugs for type 2 diabetes treatment is gliclazide 1-
(Hexahydrocyclopenta[c]pyrrol-2(1H)-y)-3-[(4-methylphenyl)sulfonyl]urea, which is a derivative of
sulfonylurea (Figure 1). It lowers plasma glucose levels by stimulating insulin secretion by pancreatic -

cells. Gliclazide-based drugs on the pharmaceutical market are presented in the form of white tablets [2].
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Figure 1. The structure of gliclazide

According to the literature, chromatographic [3-7], mass spectrometric [3, 8], spectrophotometric
methods of analysis in UV and visible spectrum [9-12] and indicating-micellar electrokinetic
chromatography method [13] are most often used for gliclazide quantitation in dosage forms. However,
most of the proposed methods are characterized by either low sensitivity and selectivity, or require

expensive equipment or hard-to-reach agents.

Spectrophotometry in the visible spectrum allows you to quickly and very accurately quantify,
identify and determine the purity of the substance. According to the requirements of the State

Pharmacopoeia of Ukraine, each method must be validated [14]. Therefore, the work aims to develop
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and validate a new method for gliclazide quantitation in drugs by absorption spectrophotometry in the

visible spectrum.

MATERIAL AND METHOD

The subjects of the study were modified-release tablets "Diaglizide" 80 mg (Farmak (Ukraine)
series 111021), "Diaglizide MR" 60 mg (Farmak (Ukraine) series 101120), "Diaglizide MR" 30 mg
(Farmak (Ukraine) series 240519), "Diabeton” MR 60 mg (Servier Ukraine LLC series 6019126)
"Gliklada" 60 mg (KRKA (Slovenia) series D96697).

The used the following agents and solvent: standard sample solution (SSS) of gliclazide (Jiuzhou,

series 2017-0020), bromocresol green (BCG) of analytical grade, acetone of analytical grade.

Equipment: Specord 200 spectrophotometer (Analytik Jena), 1 cm quartz cuvettes, Kern ABT-

120-5DM electronic scales and Class A chemical utensils.
Gliclazide determination in general methods

Preparation of the gliclazide reference solution: 0.01950 g of gliclazide is placed in a 25.00 ml

volumetric flask, dissolved in acetone and adjusted to the mark with the same solvent.

Preparation of the compensating solution: 1 ml of a 4.2% solution of BCG in acetone is

transferred to a 10.00 ml volumetric flask, adjusted to the mark with acetone and mixed.

Transferred an aliquot of gliclazide solution (6.20-9.40 mg) to a 10.00 ml volumetric flask, add
1.00 ml of 4.2% BCG solution and make up to the mark with acetone. Absorption is measured against
the background of a compensating solution that does not contain the test substance at a wavelength of
411 nm.

Gliclazide quantitation in tablets

The exact weight of crushed tablets "Diaglizide” 80 mg (0.02860-0.04321 g), "Diaglizide MR"
60 mg (0.07830-0.11847 g), "Diaglizide MR" 30 mg (0.07688-0.11641 g), "Diabeton MR" (0.08323-
0.12609) d), "Glyclad" (0.08255-0.12505 g) is transferred into a volumetric flask with a volume of 25.00
ml and adjusted to the mark with acetone. The resulting solutions were stirred and filtered. The first
portions of the filtrate are discarded because the first portions of the filtrate were cloudy. We took 1.00
ml of the solution from the filtrate and transfer it to a 10.00 ml flask and add 2.00 ml of BCG solution,
make up to volume with acetone and analyze according to the general procedure. In parallel, we carried
out the reaction with 1.00 ml of 0.06% SSS gliclazide. The quantitative content of gliclazide in tablets

is calculated according to a typical formula.
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RESULT AND DISCUSSION

In the course of the experiment, it was found that gliclazide reacts with sulfophthalein dies in
acetone to form dyed reaction products (Figure 2).

0,7

Figure 2. The absorption spectrum of gliclazide reaction products with bromocresol green (1),
bromothymol blue (2), bromocresol purple (3), thymol blue (4) in acetone

As can be seen from Figure 2, the highest value of optical density was observed when using
bromocresol green. When choosing a solvent, the solubility of gliclazide and BCG, as well as the
maximum value of the optical density of the obtained solution, were taken into account. It was
experimentally established that gliclazide interacts with BCG in an acetone environment with the
formation of a colored product with a light absorption maximum at 411 nm (Figure 3).

It was experimentally determined that BCG interacts with gliclazide rapidly at room temperature
and does not require temperature and time adjustment. The limit of detection under such conditions is
4.02 pg/ml.

To determine the ratio of stoichiometric coefficients between gliclazide and BCG, the method of
continuous changes (isomolar series method) and the method of molar ratios ("saturation" method) were

used.

As can be seen from the Figures 4 and 5, gliclazide interacts with BCG in a ratio of 1:1.
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Figure 3. The absorption spectrum of gliclazide reaction product (0.06%) with bromocresol green
(4.19%) in acetone
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Figure 4. The graph of dependence of absorption on the ratio of components of an isomolar solution
(V1 —volume of 0.01 M BCG solution, V, — volume of 0.01 M solution of gliclazide)
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Figure 5. Saturation curves: 1 — gliclazide at constant reagent concentration (1.00 ml of 0.01 M

solution); 2 — BCG at a constant concentration of gliclazide (1.00 ml of 0.01 M solution)

Proposed method validation

All validation characteristics of the proposed method are determined by the requirements of the

State Pharmacopoeia of Ukraine. Parameters such as robustness, linearity, accuracy and precision were

taken into account.

Robustness

The stability of the studied solutions was investigated during the robustness test. To do this, we

measured the optical density of the analyzed solution of the corresponding dosage form and the working

standard solution of gliclazide every 5 minutes for 30 minutes. As can be seen in Figure 6, the analyzed

solution is stable for 30 minutes.
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Figure 6. The dependence of the reaction product absorption on time
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Linearity

To determine the linearity, 9 measurements of the absorption of gliclazide comparison solution
were performed in the range of concentrations in which the subordination of Beer's law is observed,
namely 62.00-94.00 mg/100 ml. The curve of absorption dependence on the gliclazide concentration in

normalized coordinates is shown in Figure 7.
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Figure 7. The curve of absorption dependence on the gliclazide concentration (in normalized

coordinates) at a wavelength of 411 nm.

The linearity of the proposed method was estimated by regression analysis using the least square
method. The obtained values are shown in Table 1.

Table 1. Numerical indicators of linear dependence of the method

Size Value Criteria Conclusion
Equation of linear regression Yi=bXi+a
Correlation coefficient, r 0.9998 >0.9962 meets
Residual standard deviation, Sxo 0.4355 < Aas (%) /t (95%, 7) 1.689 meets
Intercept term, a + (Sa ) 0.217 + (0.685) <t(95%, 7) - Sa 1.298 meets
Slope, b+ (Sb) 0.993 + (0,00670) — —

Precision

The precision of the proposed method for each dosage form was determined at the level of
convergence. 9 parallel measurements were performed. Three solutions were prepared from three
samples, each with three parallel measurements under optimal conditions. In parallel, the absorption of
the reference solution was determined and the content of the test substance was calculated. The data

obtained are shown in Table 2.
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Table 2. Determination of precision and accuracy of the method for the gliclazide quantitation in tablets

Dosage form Z% (n=9) S,% Apg A, 8 <Ny,/3
Diahlizid, 80 mg 99.70 1.06 1.6 1.97 0.30<0.66
Diahlizid MR, 60 mg 100.26 0.88 1.6 1.65 0.26 <0.55
Diahlizid MR, 30 mg 100.23 0.95 1.6 1.78 0.23<0.59
Diabeton MR, 60 mg 99.54 1.25 1.6 2.32 0.46<0.77
Gliklada, 60 mg 98.86 0.77 1.6 1.44 0.14<0.48

Accuracy

The used the method of additives to establish the accuracy of the proposed method. Different
volumes of SSS were added to three equal samples of the drug substance and the optical density was
determined three times. As can be seen in Table 3, the results of the determinations are accurate, as the

results obtained are within the established confidence interval.

Table 3. Determination of the convergence of the method for gliclazide quantitation in tablets

Dosage form Z% (n=9) S,% A, 1100 — Z| 6 <Ay,/3
Diahlizid, 80 mg 99.55 0.85 1.57 0.45 0.45<0.52
Diahlizid MR, 60 mg 100.19 0.96 1.78 0.19 0.19<0.59
Diahlizid MR, 30 mg 99.94 0.93 1.72 0.06 0.06 <0.57
Diabeton MR, 60 mg 99.89 0.37 0.68 0.11 0.11<0.23
Gliklada, 60 mg 99.65 0.65 1.15 0.35 0.35<0.38

Complete uncertainty of analytical methods

To confirm that the developed method will be correctly reproduced in other laboratories, the
calculation of the complete uncertainty of the method results was performed. According to the SPU, the

projected complete uncertainty of the methodology should not exceed the maximum allowable value.

The forecast of complete uncertainty was calculated by the formula (1):

Dys= ’Agp +8%0 (1)

Where A, —the uncertainty of sample preparation;

Ar 40 — projected uncertainty of the final analytical operation.

The calculation of the sample preparation uncertainty of the test solution and the comparison
solution is shown in Table 4. The calculations took into account the minimum weight of the finished

drug sample.
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Table 4. Calculation of the sample preparation uncertainty of the test solution and the comparison
solution of gliclazide.

Operation of sample preparation Uncertainty, %

The investigated solution

. - 0.2 mg/28.6 mg - 100 %
Taking a sample of the finished drug

=0.70
Bring the volume to the mark in a volumetric flask of 25 ml 0.23
Taking an aliquot of dilution of the finished drug with a pipette per 1 ml 0.74
Bring the volume to the mark in a 10 ml volumetric flask 0.50

The solution of comparison

. . 0.2 mg/19.5 mg - 100 %
Taking a sample of gliclazide

=1.03
Bring the volume to the mark in a volumetric flask of 25 ml 0.23
Taking an aliquot of dilution of the finished drug with a pipette per 1 ml 0.74
Bring the volume to the mark in a 10 ml volumetric flask 0.50

Agp= v0.702 + 0.232 + 0.742 + 0.502 + 1.03%2 + 0.23% + 0.742 + 0.502=1.80

When performing three parallel measurements with the extraction of the cuvette, the value of the
uncertainty of the final analytical operation was equal to 0.70% [15].

Projected complete uncertainty of the analysis results:

Ans= V1.80 + 0.70=1.93%

Thus, the projected complete uncertainty of the analysis (1.93%) does not exceed the maximum
allowable uncertainty of the method (2.40%) and the method can be reproduced in other laboratories
[14].

As a result of the study, a spectrophotometric method for gliclazide quantitation in tablets was
developed and validated. The developed method is easy to perform, accessible and meets the
requirements of the State Pharmacopoeia of Ukraine, so it can be recommended for gliclazide analysis

in laboratories for quality control of drugs.
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