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ABSTRACT

The present work describes an innovative reversed phase High Performance Liquid
Chromatographic (RP-HPLC) method for the determination of Non-steroidal anti-
inflammatory drugs NSAIDs with glimepride antidiabetic drug simultaneously in dosage
formulations, active pharmaceutical ingredients and human serum. The chromatographic
system consisted of Sil-20A auto sampler, LC-20A pump and SPD-20A UV/visible detector. The
quantification was carried out by using a C18 (5 pm, 250 x4.6 mm) column with mobile phase
methanol: water (80:20 v/v, pH 3.0) at 228 nm with a flow rate of 1.0 mLemin-1. The retention
time of glimepride was 12 min while of diclofenac sodium, ibuprofen and mefenamic acid were
found to be 6.0, 8.0 and 10.0 minutes respectively. The method developed was found to be
precise, accurate and selective and was validated for accuracy, precision, linearity, specificity,
limit of detection and limit of quantitation. There is no such method reported earlier for the
determination of glimepride and NSAIDs simultaneously. It was required for assessing the
co-administration of both drugs in treatment and can be employed for drug-drug interactions
studies.
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INTRODUCTION" of intracellular insulin receptors. Its use is
contraindicated in patients prone to allergic
reactions with GLP or other sulfonylureas, and
during pregnancy. Considerable absorption
occurs within an hour and distribution is all
over the body. The drug is 99.5% bound to
plasma protein. The metabolism of GLP is by
oxidative biotransformation. Around 65% of

the drug is excreted in the urine and rest is

Glimepiride (GLP) is a novel oral anti-diabetic
drug belonging to the class of sulfonylurea.
Its mean advantages include complete
bioavailability, effectiveness at low doses,
linear pharmacokinetics, and depicting a
prolonged effect[1]. GLP is specified for the
management of diabetes mellitus (type 2);

it increases the production of insulin by the
pancreas[2]. The suggested initial dose of GLP
tablets USP is 1 mg or 2 mg q.d. Similar to
other members of sulfonylureas, GLP acts as
an insulin secretagogue. It reduces blood sugar
by inducing the release of insulin by pancreatic
beta cells and by stimulating increased activity
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excreted in the feces[3]. NSAIDs are a diverse
group of compounds that are mostly used to
relief fever, inflammation and pain[4]. They
exert pharmacological action by limiting the
synthesis of prostaglandins (PGs)[5]. In current
study most frequently prescribed NSAIDs
ibuprofen (IBF), diclofenac sodium (DCL), and
mefenamic acid (MFN) were used. (Table 1)
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HPLC methods for estimation of GLP in dosage
formulations, active pharmaceutical ingredients
and human plasma had already been reported
[6-7]. A number of methods have also been
reported for the determination of NSAIDs
[8-9]. To the best of authors’ knowledge
simultaneous estimation of GLP and NSAIDs
using HPLC in dosage formulations, active
pharmaceutical ingredients and human serum
has not been reported earlier. The present study
was conducted with the aim to focus on the
development and validation of an accurate,
rapid as well as cost effective method for the
quantification of GLP and NSAIDs by RP-
HPLC method in dosage formulations, active
pharmaceutical ingredients and human serum.
The developed method was validated as per the
ICH (Q2A 1995) guiding principles[10].

EXPERIMENTAL:

Materials:

Tablet formulations of all active pharmaceutical
ingredients (APIs) were purchased from local
pharmacy. The expiry date of all drugs was
evaluated at the time of study. Serum was
collected from a healthy person at Fatmid
Foundation Karachi. All other reagents used
were of HPLC grade.

Equipment:
HPLC system (LC 20A, Shimadzu Corp.,
Japan), = Communication = Bus  Module

(CBM 102, Shimadzu Corp., Japan), pump
(LC 20A, Shimadzu Corp., Japan), UV-
spectrophotometric ~ detector ~ (SPD-20A,
Shimadzu Corp., Japan), Class GC software (GC
10, 5.03), Spalco® C18 (5 pm, 250 x 4.6 mm) and
C18 (Purospher® Star, 5 pm, 250 x 4.6 mm). UV-
visible spectrophotometer (Shimadzu 1800)
was also used for the evaluation of isosbestic
and individual point of analytes.

Preparation of reference solution:

Ten mg of each API (GLP, DCL, MEN and IBF)
was used to prepare 100 mL stock solutions
(100 pg/mL) separately. The diluent was used
(80:20, methanol: water). Working solutions
were further diluted in range of 0.5-50 pg/mL
for GLP and 0.25-25 pg/mL for DCL,IBF and
MEN.

Preparation of sample solutions from tablets:
For extraction of each active moieties of GLP®,
MEN®, DCL®* and IBF®, crushed samples of
twenty tablets were used separately and then
equivalent powder quantity (10 mg) was
dissolved in methanol to extract out drugs.
Intermittent sonication was performed during
1 hour resting period for each sample. Final
solutions were filtered and then serially diluted
to prepare working standards in the range of
0.5-50 pug/mL for GLP and 0.25-25 pg/mL for
NSAIDs. Diluted solution were further passed
through 0.45 micron filter paper and then
injected.

Preparation of serum solutions of drugs:
Separation of plasma was performed by shaking
and centrifugation (10,000 rpm for 10 min); 1:9
v/v ratio of ACN was used for deproteination
with repeated centrifugation at same speed.
Supernatant was collected, filtered, stored
(refrigerated) at -20 °C 10 and then evaluated
for analyte concentration in the range of 0.5-
50 pg/mL for GLP and 0.25-25 ug/ mL for
NSAIDs.

Chromatographic Conditions:

The mobile phase used was methanol: water
(80:20 v/v) (pH 3). It was filtered before use
through 0.45p membrane filter. The flow rate
of pump was set at Iml/min. The assay was
carried out on a C18 column at a temperature
maintained at 25°C. The sample of 20pl
was injected and analyzed under isocratic
conditions. Chromatograms were recorded at A
= 228 nm using SPD- 10A VP Shimadzu UV-
VIS detector.
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Table 1. Chemical structure of GLP and NSAIDS

Glimepride

[[p-[2-(3-ethyl-4-methyl-2-oxo0-
3-pyyroline-1-oxamide)ethyl]
phenyl] sulfonyl]-3-(trans-4-
methylcyclohexyl) urea,

Diclofenac sodium

2-[(2,6-dichlorophenyl)amino]
benzene acetic acid monosodium
salt

Mefenamic acid

2-[(2,3-dimethyl phenyl amino]
benzoic acid and N-(2,3-xyloyl)
anthranilic acid

(2RS)-2-[4-(2-methylpropyl)
phenyl]propanoic acid, C13H1802

Ibuprofen
Table 2. Regression equations with LOD, LOQ.
Drugs r2 Regression Conc. LOD LOQ
Equation (ugmL™) (ugmL™) (ugmL™)
Glimepride 0.999 | y=15438x + 3999 2.5-80 0.02 0.04
Diclofenac sodium [ 0.989 | A=34472 x +643.21 2.5-80 0.02 0.04
Ibuprofen 0.979 | A=7784.8x + 10539 2.5-80 0.01 0.03
Mefanimic acid 0.989 [ A=33176 x +20209 2.5-80 0.04 0.06
LOD = limit of detection, LOQ = limit of quantification, r2 = correlation coefficient.
Table 3. Accuracy of GLP and NSAIDs.

Drugs Conc ppm Con % % Recovery RSD

30 90 99.06 0.1
Glimepride 40 100 100.90 0.9

50 110 99.98 0.8

30 90 99.09 0.8
Diclofenac sodium 40 100 100.09 0.8

50 110 101.00 0.7
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Drugs Conc ppm Con % % Recovery RSD
30 90 100.93 0.6
Ibuprofen 40 100 102.00 0.5
50 110 100.00 0.9
30 90 98.85 0.1
Mefanamic acid 40 100 100.96 0.8
50 110 98.96 0.4
Table 4: Inter day and intraday precision of GLP and NSAIDs
Conc. Inter-day Intra-day
injected
ug mL-! RSD %Recovery RSD %Recovery
2.5 1.08 100.02 1.41 100.0
10 1.19 100.06 1.21 100.1
Glimepride 20 1.41 100.17 1.21 100.2
40 1.43 99.99 1.31 100.0
80 1.45 100.10 1.41 1001.7
2.5 1.61 99.88 1.44 99.9
10 1.91 99.94 1.42 99.9
Diclofenac sodium 20 1.41 99.99 1.40 100.0
40 1.43 99.99 1.48 100.0
80 1.44 99.99 1.47 100.0
2.5 1.45 101.12 1.42 101.1
10 1.31 100.03 1.41 100.0
Ibuprofen 20 1.31 100.01 1.33 100.0
40 1.29 99.91 1.55 99.9
80 1.21 100.01 1.45 100.0
2.5 1.51 99.72 1.40 99.7
10 1.41 99.86 1.47 99.9
Mefanamic acid 20 1.51 100.03 1.46 100.0
40 1.61 99.93 1.43 99.9
80 1.01 100.02 1.47 100.0
Method Development: were the mobile phases examined in the study.

With the intention of selecting an appropriate
mobile phase for the determination of GLP
and NSAIDs isocratic elution was applied. The
analytical procedure was optimized by altering
the flow rate, composition of mobile phase and
pH of the mobile phase. Methanol and water

Optimal retention time for GLP was 12 min
and for IBF, DCL and MEN was found to be 8.0,
6.0, 5 and 10.0 min respectively. The optimum
resolution was achieved by using mobile phases
methanol: water (80:20 v/v) having pH adjusted
to 3.0 with phosphoric acid.
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RESULTS AND DISCUSSION:

The projected HPLC method involved fewer
materials and reagents, simple, less time
consuming and may be employed in quality
control evaluation in pharmaceutical industries.
The chromatograms of GLP and NSAIDs were
shown in Figure 1, 2.

Validation procedure:

Present study was conducted to obtain an
innovative, simple and affordable method
for the estimation of GLP and NSAIDs. The
HPLC method development and validation
was performed according to the official
specifications of Centre of Drug Evaluation
and Research (CDER-1994), International
Conference on Harmonization and United State
Pharmacopeias (ICH, 1997, USP, 2008) [11].
The method validation parameters included
system suitability, linearity, accuracy, specificity,
limit of detection, limit of quantification,
precision and robustness.

System Suitability and Selectivity:

The selectivity of the chromatographic method
was determined as it is the significant basis for
analytical procedures. The method depicted
good resolutions and no interference of
excipients employed in products. Hence, the
method is particular for GLP and NSAIDs
(Figure 1, 2).

Linearity:

A linear relationship must exist over the range
of the analytical procedure. The range of an
analytical method lies between the highest and
lowest analytical concentrations of a sample.

To evaluate the linearity, limit of detection and
limit of quantification (LOQ) of the method,
serial dilutions of reference drugs were prepared
from the standard stock solution (1000pg/ml)
and resolved in a C18 column with UV detector
at 228 nm (Table 2).

Accuracy and Recovery:

Percentage recovery of active drug in
pharmaceutical dosage form was evaluated
for further validation by preparing known
amount of drugs at three concentration levels
(in triplicate) and injecting to HPLC (Table 3).

Precision:

The precision interday and intraday
reproducibility of the method was established.
The intra-and inter-batch precision was
estimated by examining the samples (Table 4).
The values obtained were within the acceptable
range and the method was sufficiently accurate
and precise.

Robustness:

For evaluating the robustness of the method,
the procedure was repeated. Robustness studies
performed on method precision, using a sample
concentration by creating slight variations in
flow rate, change in pH, detection wave length
and proportion of methanol.

Quantification limit:

The limit of detection (LOD) and limit of
quantification (LOQ) of the developed method
was determined by injecting progressively low
concentrations of the standard solutions using
the developed methods. The LOD of GLP, IBF,
DCL and MEN were found to be 0.02, 0.01, 0.02
and 0.04 pg/ml respectively. The LOQ of GLP,
IBE, DCL and MFN were found to be 0.04, 0.03,
0.04 and 0.06 pug/ml respectively (Table 2).

Fig. 1. Chromatogram of diclofenac
sodium (6 min) ibuprofen and (8min),
mefenamic acid(10 min) and Glimepride ( 12
min)in API
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Fig. 2. Chromatogram of diclofenac
sodium (6 min) ibuprofen and (8min),
mefenamic acid(10 min) and Glimepride ( 12
min) in human serum

CONCLUSIONS

The HPLC method developed was an
innovative, rapid, accurate and can be employed
for the determination of NSAIDs with GLP
simultaneously for the analysis in regular
quality control evaluation. Additionally, this
method is likely to be applied in clinical research
of multi-drug combination, pharmacokinetics
and interactions.
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