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ABSTRACT

This study was aimed to develop a validation method for glibenclamide in mesoporous
mannitol using UV spectrophotometric method. This method was chosen because it is simple,
sensitive, accurate, precise, reproducible and economical. The wavelength of glibenclamide (A max)
was obtained at 229 nm using ethanol and water in a ratio of 1:1. The linearity of glibenclamide was
selected at a concentration of 5 - 17.5 pg/mL. Correlation coefficient (r) = 0.9998; intraday RSD < 1%;
interday RSD < 2%, recovery 100 - 105%, LOD = 0.32 pg/mL and LOQ = 1.08 pg/mL, and has high
sensitivity because the presence of mesoporous mannitol in the solution does not interfere with the
reading process of glibenclamide. So it can be concluded that this method has good reproducibility
based on the results of linearity, precision, and accuracy of glibenclamide and in accordance with ICH
requirements, so this method can be used for routine analysis of glibenclamide compounds in
mesoporous mannitol.
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INTRODUCTION

Glibenclamide with the IUPAC name 5-chloro-n-[2-[4[[(cyclohexylamino)carbonyl] amino]-
sulphonyl]phenyl]-ethyl]-2-methoxy benzamide (Figure 1) or often known as Glyburid is a second-
generation sulfonylurea class hypoglycemic drug that is widely used to treat type 2 diabetes mellitus
(DM). Gilbenclamide has a mechanism of action by increasing insulin secretion from pancreatic 3-
cells. In addition to reducing insulin secretion, glibenclamide can also reduce insulin clearance in
liver and can increase plasma insulin levels (Aa et al.,, 2016; Rambiritch et al., 2014; Sola et al., 2015).

Based on Biopharmaceutics Classification System (BCS), glibenclamide is classified as BCS
class II, which has low solubility in biological channels and high permeability in cell membranes.
Based on literatures, glibenclamide has a water solubility of 0.018 mg/mL at 37 °C (Liu et al., 2014).
This causes the low ability of glibenclamide to reach systemic circulation and results in low
bioavailability of the drug, so it has low bioavailability which ranges from 40-45% (Ahmed et al,,
2023; Elbahwy et al,, 2017; Srivastava et al., 2022).

There are various ways to improve the solubility of glibenclamide, one of which is by
engineering glibenclamide in cocrystal form using mesoporous mannitol (Al-Khattawi et al., 2015;
Saffari et al,, 2015, 2016a). Water-insoluble glibenclamide is loaded into mesoporous mannitol using
organic solvents such as ethanol, chloroform or methanol, and then tested for solubility of
glibenclamide that has been loaded in mesoporous mannitol. Mesoporous mannitol was chosen
because it has a high-water solubility, non-hygroscopic, and has a high pore volume, making it
possible to incorporate drugs into mannitol in large quantities (Saffari et al., 2016b).

This study was aimed to determine the validation of a simple, sensitive, accurate, precise and
reproducible method in determining glibenclamide compounds in samples. The development of
glibenclamide validation method using Spectrophotometry was carried out in accordance with ICH
guidelines (Nash & Wachter, 2003).

METHODS
Instrument

Analytical balance (Ohauss PA 214), UV-spectrophotometer (Genesys 10S, USA), vortex
(Heidolph Reax Top), stirrer (Stuart Hotplate Stirrer CB162), micropipette (Biologix, USA), and
glassware (Pyrex) were used for sample preparation.
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Figure 1. Chemical structure of glibenclamide

Material

Glibenclamide standard (C23H28CIN30sS 299%) (Sigma Aldrich), glibenclamide active
pharmaceutical ingredient (PT Phapros), D-mannitol (Merck), ethanol 98% (Brataco, Indonesia),
ammonium bicarbonate (Sigma Aldrich), aquadest.

Validation of glibenclamide:
Preparation of glibenclamide standard stock solution

Standard glibenclamide was carefully weighed approximately 25.0 mg using an analytical
balance (Ohauss PA 214), dissolved in 25 mL of ethanol in a 25 mL volumetric flask and then
sonicated for 5 minutes to obtain a glibenclamide standard stock solution of 1000 pug/mL (stock
solution 1). Furthermore, 10 mL of stock solution 1 was taken with ethanol and water solvents in a
ratio of 1:1 so as to obtain glibenclamide 100 pg/mL standard stock solution (stock solution 2).

Determination of maximum wavelength (Amax)

The 100 pg/mL stock solution was diluted 10x to obtain a concentration of 10 pg/mL and then
scanned at a wavelength of 200 to 400 nm against the blank. The wavelength of maximum
absorbance was then used for the preparation of the calibration curve.

Analytical method validation procedure
Linearity

A standard concentration series of glibenclamide at 5; 7.5; 10; 12.5; 15; 17.5 pg/mL was made,
then the absorbance of each concentration was measured on a UV spectrophotometer.

Specificity

Specificity was evaluated by obtaining UV-Vis spectra of glibenclamide and excipients (D-
mannitol, ammonium bicarbonate, mesoporous mannitol) to ensure no interference occurred in the
absorbance region. All solutions were then scanned at a wavelength of 200-400 nm.

Accuracy

To determine the accuracy of the proposed method, the concentration of glibenclamide in
mesoporous mannitol was made in several levels, namely at low concentration (6 ug/mL), medium
concentration (7.5 pg/mL), and high concentration (9 pg/mL) which were then mixed with
mesoporous mannitol. Accuracy was assessed as percentage recovery.
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Precision

The precision test was determined using different sample concentrations (7.5; 10; 15 pg/mL)
and analyzed on intra-day and inter-day. The same procedure was followed for three different days
to study the inter-day variation (n=27). The percentage relative standard deviation (% RSD) of the
concentration predicted from the regression equation was taken as precision.

Limit of detection (LOD) and limit of quantification (LOQ)

The determination of LOD and LOQ values is based on standard deviation values of y intercept
values and slope values in linear regression equations from linearity curves. The LOD value is
calculated by the formula (ICH, 2005):

Sy
3,3x
LOD = T/x
The LOQ value is calculated using the formula:
Sy
10 x
LOQ = T/x

with Sy/x values calculated using the formula:

Sy _ |EOi—yce)?
x n—2

with: b= slope; yi= y measurement result; yc=y calculated from the regression equation

Statistical analysis
All data were expressed as mean * standard deviation (SD). Computerized data were
statistically described using Microsoft Excel v.10.0 (Microsoft, USA).

RESULT AND DISCUSSION
Maximum wavelength

Based on the results of the maximum wavelength scan of glibenclamide from 200 - 400 nm,
the maximum wavelength of 229 nm was obtained (figure 2). The maximum wavelength that has
been determined is then used for the reading of glibenclamide compounds.

Specification

The specificity test of glibenclamide in mesoporous mannitol was determined by measuring
the absorbance of glibenclamide, glibenclamide in mannitol, and glibenclamide in mesoporous
mannitol at a wavelength of 200-400 nm. Based on the chromatogram results, the reading of
glibenclamide compounds at the maximum wavelength is not affected by mannitol or mesoporous
mannitol added (figure 3). So it can be concluded that mannitol and mesoporous mannitol do not
interfere with the reading of glibenclamide at the maximum wavelength of 229 nm.

Linearity and range

Linearity is used to determine the ability of a method to obtain test results that are
proportional to the concentration of the analyte in the sample used. Linearity was performed on the
standard concentration series of glibenclamide 5 - 17.5 pg/mL. The linear regression equation
obtained was y = 0.0514x + 0.0234 with a correlation coefficient of 0.9998. The correlation coefficient
(r) obtained has met the specified requirements of >0.999 (Snyder et al., 1997). The standard curve
of glibenclamide is shown in Figure 4.

Precision

The precision test is carried out to determine the closeness of the values produced in a
measurement under the same analysis conditions. Based on the analysis results, it has been obtained
% RSD repeatability (n = 6) (table II), % RSD intraday and % RSD interday (table I) less than 2%. The
RSD results obtained have met the requirements of Horwitz and AOAC RSD values (Gustavo Gonzalez
& Angeles Herrador, 2007).
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Figure 3. Specificity results of glibenclamide with mesoporous mannitol
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Figure 4. Linearity results of glibenclamide

Accuration

The accuracy test is carried out to determine the closeness of the value results obtained with
the actual value. Accuracy is expressed by the percent recovery of the measured content to the actual
content. Based on table 2. the resulting % recovery results have met the acceptance requirements of
AOAC (Horwitz, 2002).
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Table I. Repeatability of Absorbance’s

Concentration % RSD Intraday % RSD Interday
7.5 pug/mL 0.17 1.69
10 pg/mL 0.11 1.3
15 pg/mL 0.15 0.006

Table II. Validation Parameter for Glibenclamide

No. Parameters Results
1.  Absorption maximum (nm) 229 nm
2.  Linearity range (ug/mL) 5-17.5 pg/mL
3.  Standard regression equation y =0.0514x - 0.0234
4.  Correlation coefficient (1) R =0.9998
5. Specificity Glibenclamide solution in mesoporous mannitol
produces the same absorbance value as pure
glibenclamide
6.  Accuracy (% recovery) 94.59 - 96.68 %
7.  Precision RSD Repeatability (n-6) 0.56 %
Intra-day 0.11-0.17%
Interday 0.005-1.69 %
8. LOD 0.32 pg/mL
9. LOQ 1.08 pg/mL
LOD and LOQ

LOD and LOQ were determined from the results of the standard regression equation for
glibenclamide at a concentration of 5 - 17.5 pg/mL with the regression equation, y = 0.0514x - 0.0234
(figure 4). Based on the calculation results, the LOD value for glibenclamide was 0.32 pg/mL and the
LOQ value for glibenclamide was 1.08 pg/mL. The LOD value represents the concentration of analyte
that can still be detected and the LOQ value represents the smallest concentration of analyte that can
still be quantified accurately and precisely.

CONCLUSION

The development of a validated analytical method of glibenclamide using a UV-
spectrophotometer with ethanol and water solvents in a 1:1 ratio has resulted in good
reproducibility. Based on the results of linearity, specificity, precision and accuracy, the results
obtained have met the requirements of the ICH, so it can be concluded that this analytical method
can be used for routine analysis of glibenclamide in mesoporous mannitol samples.
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