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ABSTRACT

A simple and sensitive ultraviolet spectrophotometric method for quantitative estimation
of a model API gliclazide in presence of excipients is described to avoid false estimation
due to presence of soluble or insoluble impurity. UV detection was performed at
226 nm, 221 nm and 231 nm and the calibration curve was prepared between the
resultant of absorbance at these three wavelengths according to the equation [226 nm -
(221 nm + 231 nm)/2] and the concentration of gliclazide. The calibration curve was
found to be linear over concentration range tested (04-28 yg/ml) having limit of detection
of 0.45 ug/ml and limit of quantification 1.36 ug/ml. Percent relative standard deviations,
representing precision, for pure as well as impure solutions were found to be within
acceptable limits i.e. always less than 1.99 and 2.00 respectively for pure and impure
solution. Mean percent recovery of 99.21%-102.04% and 102.06%-103.74% for
pure and impure solution respectively indicates that the developed method is accurate.
Conclusively, the developed method can be effectively applied for the estimation of
gliclazide in pure as well as impure solutions and it was seen that the analyte in both
types of solutions can be detected from same calibration curve accurately and precisely.
Key words: Pure, Impure, Excipients, UV spectrophotometric method, Gliclazide.

INTRODUCTION

The samples of dissolution of various dosage
forms like tablets, capsules, solid dispersions,
gels etc. and samples from solubility studies
contain dissolved or undissolved substances
that might interact with quantitative
estimation of substance of interest until
and unless separated.

Separation of undissolved impurity can be
achieved by filtration' and/ ot centtifugation®
while dissolved interacting substance can
be separated by chromatographic methods
like HPLC.> All these separation methods
require special technique/s and instrument/s
involved with them. These cause multiple
increases in the costs as well as the time
duration of evaluation.

Further, filtration may cause adsorption of
analyte drug substance of interest onto the

4,5

filter medium.* HPLC requires use of

various organic solvents and their combina-
tion to achieve complete separation of the
interacting substances. Moreover, all these
techniques result in consumption of power
and energy. Dissolved impurities are sepa-
rated by chromatographic columns and the
process is tedious, costly and time consum-
ing.

Derivative spectrophotometry, bichromatic
methods and difference spectrophotometry
can also be applied for elimination of
background light absorption but all these
methods are more or less complex.® Also,
derivative spectrophotometry results in
mote complex spectrum.”

Different
UV spectrophotometry”, gas chromatography”,
HPLC,% Light
Detection,” Charged Aerosol Detection®

analytical methods including

Evaporative Scattering
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have been reported for determination of gliclazide.
methods time
consuming and laborious extraction steps and lengthy
>¢ Various procedures for aqueous
sample assessment ate also available”'? but none of
these methods can be used for estimation of dissolu-
tion samples containing dissolved as well as undissolved
impurities, interacting in UV-visible region, without
separation of impurities i.e. separation of impurities
(dissolved and undissolved) is required for estimation
by these methods because the impurities interacting in
the UV-visible region result in false estimation of the
analyte.

In the method by Phalke P. N. ¢7 a/. 1997" glipizide has
derivatized by complexation with acridine yellow
followed by extraction of the resulting complex in
chloroform and then quantitative evaluation. Firstly,
this method is time consuming and secondly, presence
of impurity might affect the complexation reaction.
In a further study by B. Henry ¢ 4/ 2009," molar
extinction coefficient of the drug was estimated. This
method also requires a solution having no such impu-
rities interfering in the UV-visible region. Likewise,
methods from other researchers like Skold, C. e 4/
2006" and Vargas, E et al. 2000'¢ are also not found to
be suitable due to vatious similar reasons for estimation

Some reported analytical involve

retention time.

of dissolution samples directly along with interfering
impurities present in it.

Dissolved impurities are separated by chromatographic
columns and the process is tedious, costly and time
consuming, On the other hand, undissolved impurities
are separated either by filtration or by centrifugation
which are further tedious, costly and time consuming.
Also the analyte of interest might adsorb onto the
filter medium. Further, sometimes a centrifuge or high
speed cooling ultracentrifuge is required for separation
that is more power consuming,

An easy to calculate and simple ultraviolet spectro-
photometric method is described here to eliminate the
effect of dissolved and/or undissolved interacting
substances. The developed method can be magnificently
applied to quantitatively estimate the drug of interest
in presence of dissolved and/ or undissolved interacting
substances/ imputities during dissolution as well as for
determining drug content of the formulations without
separation of impurities. The same method has been
found to be applicable to estimate the pure drug also.
In this method, the impurities has been added from
outside is in the form of common excipients in the
appropriate ratio such that they comply with the model
quantity of excipients.
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MATERIALS AND METHODS

All the reagent grade chemicals were used. Gliclazide
was gentle gifted by Alkem Laboratories Limited, Taloja,
Raigarh, Maharashtra, India. Acetonitrile (ACN), potas-
siumdihydrogen-orthophosphate and sodium hydroxide
were procured from Loba Chemie Pvt. Ltd., Mumbai,
India. A Shimadzu Pharmspec UV 1800 ultraviolet-vis-
ible spectrophotometer was used.

Preparation of calibration curve

A stock solution A of concentration 1000 pg/ml was
prepared by dissolving 50 mg gliclazide in 1:3 Phosphate
buffer pH 7.4:ACN in a 50.0 ml capacity volumetric
flask and making the final volume up to the mark with
the same solvent.

A working stock solution B of 50 pug/ml was prepared
by diluting 12.5 ml of the stock solution A up to mark
in a 250 ml capacity volumetric flask with the phosphate
buffer pH 7.4%0.1.

A working impure stock solution C of 50 pg/ml
concentration was prepared by adding most common
formulation ingredients like diluents (lactose), binder
(starch), humectants (glycerol), color (FDA approved
dyes and lakes), flavor (vanilla), sweetener (mannitol),
emulsifier (lecithin), preservatives and antioxidants
(methyl paraben), in their usual strengths in the formu-
lation, without drug to the working stock solution B (50
ug/ml), previously prepared, in a 100 ml capacity volu-
metric flask. The solution was then sonicated for 10 min
and made the volume up to mark with the same stock
solution.

Various aliquots of working stock solutions B and C
were transferred to 10 ml volumetric flasks so as to
prepare various alternate pure and impure working
standard dilutions of 4, 6, 8, 12, 16, 20, 24, 28, 32, 30,
38 and 40 pg/ml and volume was made up to mark
with phosphate buffer pH 7.4%0.1. The calibration
curve was then prepared in the range of 4-28 ug/ml
against clear blank by taking the absorbances of the
standard dilutions at three wavelengths i.e. wavelength
of maximum absorption A_ (226 nm) and at two
wavelengths equidistant on either side of A__i.e. 221 nm
and 231 nm, taking the average of the later two,
subtracting the average from the absorbance at A_ (226
nm) and plotting resultant against concentration.

The curve was prepared in the concentration range
of 4-28 ng/ml only because the linearity was being
followed by the samples in the concentration range
of 4-28 ug/ml only and not by the samples having
concentration above 28 pg/ml.
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Validation
Specificity

Pure as well as impure standard solutions of gliclazide
(11.2, 14 and 16.8 pg/ml) were prepared separately
in phosphate buffer pH 7.4%0.1. All solutions were
scanned between 400 to 200 nm and checked for any
difference in corrected absorbance of pure and impure
solutions at wavelengths of study i.e. 221 nm, 226 nm
and 231 nm. The spectra of the pure and impure
solutions of gliclazide were also observed for any
change in wavelength of maximum absorbance."”

Linearity

Linearity of the calibration curve prepared was
determined using linear regression analysis'” as well as
test of residuals by plotting residual amount versus vari-
able (concentration predicted) curve.'®

Precision

Repeatability was determined by analyzing different lev-
els of drug concentrations i.e. 11.2, 14 and 16.8 pg/ml
from independent stock solutions (with and without
impurity) (#=0). Inter-day and intra-day variations in
estimation were determined to assess intermediate
precision of the developed method. Different levels
80%, 100% and 120% of midpoint of the linear range
drug concentrations (with and without turbidity) in
triplicates were analyzed three times in a day for intra-day
variation. The same method was followed for three
different days to study inter-day vatiation. The precision
was determined as relative standard deviation."”

Accuracy

The accuracy studies were performed at three levels i.e.
80%, 100% and 120% of midpoint of the linear range
drug concentrations by adding known amounts of the
drug to a known concentration (50% of the midpoint
of the linear range concentration) of the standard and
analyzing the percent drug content (standard addition
method)."”

Limit of detection and limit of quantification

The limit of detection (LOD) and the limit of quanti-
fication (LOQ)) of the drugs by proposed method were
determined using calibration standards. The LOD and
LOQ were calculated as per the following equations,
(ICH Guidelines Q2 (R1), 2005)."”

SDImerce t
LOD =33 ——=%
Slope
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SDImerce t
LOD =10| ———*=
Slope

Where the “SD. is standard deviation of the intercept

intercept

of the regression line and the “Slope” is the slope of
the prepared calibration curve.

RESULTS AND DISCUSSION

The UV spectra of the prepared pure and impure
standard solutions of gliclazide were recorded between
400 nm and 200 nm.

Both the spectra exhibited a prominent peak at 226 nm
(Figure 1) and it was reflected for further studies as A__ .
Two other wavelengths of measurements used were 221
nm and 231 nm (i.e. equidistant on either side of A_ )
and the curve was prepared by plotting corrected
e - (A, + A )/2] on Y-axis against
concentration on X-axis (Figure 2).

The Beet’s law was obeyed and validated from 4-28 ug/ml.
The linear regression equation was found to be
A =0.003C + 0.003, where A is the absorbance and C is
the concentration, with correlation coefficient of 0.999

absorbance i.e. [A

(Table 1). The linearity was also proved through test
for residuals by plotting residual amount versus variable
curve (concentration predicted) curve. A random
pattern indicates the linearity (Table 2 and Figure 3).
The validated
repeatability, precision and accuracy according to ICH
Guidelines Q2 (R1), 2005 recommendations.” The
results are presented in Tables 3-7.

method  was through  specificity,

2200 ; | |
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1.500F
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1.000

0.500
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nm.
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Figure 1: Overlain UV spectra of gliclazide in phosphate
buffer pH 7.4 (pure and impure).
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o1 Table 2: Test for residuals.
8 os Predicted Observed Residual Amount
s Concentration Concentration (nug/ml)
s (ug/mi) (ng/mi)

= 0.06

g 1 1.202627 0.202627
@
§ 0.04 1.5 1.571607 0.071607
=3

© 2 2.057849 0.057849

0.02
& 2.9803 -0.0197
0 4 4.010632 0.010632

0 4 8 12 16 20 24 28
y= 0,003 + 0,003 Coneentratonsgm 6 5.852408 -0.14759
2= oncentration m
Ri=0.99 = 8 7.777048 ~0.22295
Figure 2: Calibration curve of gliclazide in phosphate buffer 12 11.99312 -0.00688
pH 7.4.

16 15.77236 -0.22764
20 20.32395 0.323952

Residual Amount v/s Variable Curve

Table 1: Regression parameters for calibration curve

04 -
of Gliclazide. _
z 03 .
No. Parameter Value 2 02
1 Analytical wavelengths (nm) 221, 226 and 231 E 0.1 1 ® . .
g
i - 0 — T T T T |
2 Equation for corrected [Ay = (A, +A)2] = 5 10 15 20 25 30
absorbance e . .
& 02
53 Linearity range (mg/ml) 04-28 54
4 Regression equation (A =aC+b)? | A=0.003C + 0.003 0.4 - .
Slope (a) 0.003 05
Intercept (b) 0.003
5 SD of intercept (n = 6) 4.08 x 104 Variable (Concentration Predicted, ng/ml)
6 Correlation coefficient 0.999 Figure 3: Residual amount v/s variable (concentration

predicted) curve.
2 A= Absorbance and C= Concentration

Table 3: Specificity studies for the developed analytical method for Gliclazide.

Concentration Corrected absorbance* for Corrected absorbance %Corrected absorbance
taken (ug/ml) difference (A -A) difference (w.r.t. A )
Pure solution (A ) Impure solution” (A)
11.2 0.03740.001 0.037+0.001 0.000 0.00
14 0.046+0.001 0.047+0.001 -0.001 1.82
16.8 0.053+0.000 0.054+0.001 0.001 1.88

*Mean+SD of 6 replicate determinations, *Solution of gliclazide with added excipients

The method was found to be specific as indicated The low values of RSD (<1.99 and <2.00 for pure and

) ) impure solution respectively, Tables 4-6) indicated that
by always less than 1.88% difference in corrected . developed method was precise.
The accuracy was studied by recovery studies. The percent
recovery of the added known amounts of the drug to

solutions of gliclazide (Table 3). a known concentration of the sample was always found

absorbance at 11.2, 14 and 16.8 pg/ml pure and impure
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Table 4: Repeatability studies for the developed analytical method for Gliclazide.

Solution Concentration of drug solution (ug/ml) RSD
Prepared Found
1 2 3 4 5 6 Mean*
Pure Solution 14 14.33 14.00 14.33 14.33 14.33 14.00 14.224+0.17 1.21
Impure? Solution 14 14.67 14.33 14.67 14.33 14.33 14.67 14.50£0.18 1.26

*Mean+SD, #*Solution of gliclazide with added excipients, RSD- Relative Standard Deviation

Table 5: Intraday precision of developed analytical method for Gliclazide.

Solution Concentration of drug solution (ug/ml) RSD
Taken Found
t1** t2** t3** Mean*

11.2 11.22+0.17 11.11£0.17 11.44+0.17 11.2610.21 1.91

Pure Solution 14.0 14.22+0.17 14.56+0.17 14.50+0.18 14.43+0.22 1.55
16.8 16.72+0.14 16.89+0.17 16.89+0.17 16.831£0.17 1.01

11.2 11.44+0.17 10.78+0.17 11.174£0.18 11.13£0.33 1.99

é';‘l‘l’:,;’s: 14.0 14.500.18 14.500.18 14.17£0.18 14.390.23 1.64
16.8 17.06£0.25 16.831£0.18 16.78+0.17 16.8910.23 1.35

*Mean+SD of 18 determinations (6 replicate determinations every time for 3 points of time in a day), **Mean=SD of 6 replicate determinations, #*Solution of gliclazide with
added excipients, RSD- Relative Standard Deviation

Table 6: Interday precision of developed analytical method for Gliclazide.

Solution Concentration of drug solution (pg/ml) RSD
Taken Found
Day 1** Day 2** Day 3** Mean*
11.2 11.22+0.17 11.441£0.17 10.78+0.17 11.1540.32 1.99
Pure Solution 14.0 14.22+0.17 14.39+0.25 13.72+0.14 14.111£0.34 1.98
16.8 16.72+0.14 17.17+0.28 16.83+0.18 16.91+0.34 1.62
11.2 11.44+0.17 11.560.17 10.8310.18 11.280.36 1.96
Impure* Solution 14.0 14.504£0.18 14.44+0.17 13.78+0.17 14.24+0.37 2.00
16.8 17.06+0.25 17.22+0.17 16.78+0.17 17.0240.27 1.57

*Mean+SD of 18 determinations (6 replicate determinations every time for 3 points of time in a day), **Mean+SD of 6 replicate determinations, *Solution of gliclazide with
added excipients, RSD- Relative Standard Deviation.

Table 7: Accuracy studies for the developed analytical method for Gliclazide.

C. (ug/ml) C, (ug/ml) Pure solution Impure solution*
C.* (ug/ml) %Recovery*t C.* (ug/ml) %Recovery*t
4.2 10.94+0.14 99.21+3.2 11.06+0.14 103.17+2.10
7 7 13.78+0.17 100.32+2.46 13.89+0.17 102.06+2.01
9.8 16.78+0.17 102.04+1.76 16.89+0.17 103.74+1.75

C,= Concentration of standard solution, C = Concentration of sample solution added and C = Total concentration found, "% Recovery= [(C-C )/C Ix100, *Mean=SD of
6 replicate determinations, *Solution of gliclazide with added excipients
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to be 99.21%-102.04% for pure solution and 102.06%-
103.74% for impure solution (Table 7).

The limit of detection (LOD) and limit of quantification
LOQ) of gliclazide by the proposed method were
found to be 0.45 and 1.36 pug/ml respectively.

CONCLUSION

The proposed method has been proved to be simple,
precise, rapid and reliable and was validated through the
validation parameters as described in the ICH Q2 (R1)
guideline'” for specificity, linearity, LOD values, LOQ
values, inter- and intra-day precision and accuracy which
were obtained during the validation studies and were
found to be within acceptable limits.

The method can be successfully employed for quantifi-
cation of gliclazide in all types of pharmaceutical for-
mulations and liquid samples with and without excipient
impurities.
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PICTORIAL ABSTRACT

Simple calibration curve from UV-visible spectrophotometric method prepared by

plotting absorbance of light at Amax against respective concentration

/\

Can be used- Cannot be used-

1. for the samples containing dissolved 1. for the samples containing
and undissolved impurities those do dissolved and undissolved
not interfere in UV-visible region of impurities those do interfere
the analyte of interest in UV-visible region of the

2. for the samples containing no analyte of interest

dissolved and undissolved impurities /

All such samples, with or without impurities those do or do not interfere in UV-visible
region of the analyte of interest, can be evaluated by the proposed calibration curve
from UV-visible spectrophotometric method prepared by plotting corrected

absorbance of light at [Am.x — {(A1 + 12)/2}] against respective concentration where X,
and ), are the wavelengths equidistant on either side of Apay.

SUMMARY

The pharmaceutical formulations necessarily have some ingredients other than active pharmaceutical
ingredient (API) for various purposes. Some of these ingredients also get released along with API during
in vitro dissolution studies. While evaluating the dissolution samples by UV-visible spectrophotometry,
these ingredients might interfere with the API in UV-visible region. Also, some of the undissolved excipient
impurities might be there in the dissolution samples. These insoluble impurities might also intetrfere. To
avoid these interferences and to avoid filtration of the impurities from dissolution samples, a simple and
sensitive ultraviolet spectrophotometric method for quantitative estimation of a model API, gliclazide, in
presence of excipients is described to avoid false estimation due to presence of soluble or insoluble impurity.
UV detections were performed at 226 nm, 221 nm and 231 nm and the calibration curve was plotted
between resultant of absorbance of as per the equation [226 nm - (221 nm + 231 nm)/2] and the concen-
tration of the gliclazide. The calibration curve was found linear over 4-28 pg/ml concentration range with
limit of detection and limit of quantification of 0.45 pg/ml and 1.36 pg/ml, respectively. Percent relative
standard deviations, representing precision, for pure as well as impure solutions were found to be within
acceptable limits i.e. always less than 1.99 and 2.00 respectively for pure and impure solution respectively.
The mean percent recovery, from the standard spiking method of accuracy, of 99.21%-102.04% and
102.06%-103.74% for pure and impure solutions respectively indicates that the developed method is
accurate. Conclusively, the developed method was successfully applied for the quantitative estimation of
gliclazide in pure as well as impure solutions and it was found that the drug analyte in both types of solutions
can be detected from the same calibration curve accurately and precisely.
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