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ABSTRACT

A simple reverse phase HPL C method was developed for the determina-
tion of repaglinide present in pharmaceutical dosage forms. A Hypersil
ODSC18, 4.6mmx250 mm, 5m column from Supelco (India), with mobile
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phase methanol: ammonium acetate buffer (pH-4) (80:20) was used. The
flow ratewas 1.0 ml/min and effluent was monitored at 240 nm. Ritonavir is
used asinternal standard. Theretentiontimeswere6.19 minand 5.23min
for repaglinide and ritonavir respectively. The linearity range was found
to be 0.5-200ug/ml for repaglinide. The proposed method was also

validated. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Repaglinide, 2-ethoxy-4-[[3-methyl-1-[2-(1-
piperidyl)phenyl]-butyl] carbamoylmethyl] benzoic
acid,isameglitinideclassord hypoglycemicused as
an adjunct to diet and exercisein thetreatment of type
2 diabetesmdlitus3. Repaglinidebindsacharacteriz-
ablesite on the beta-cellsin the pancreas and closes
ATP-dependent potassium channels. Intracel lular up-
takeof repaglinideisvery limited, however, intracellu-
lar uptake of some drugs, notably, tolbutamideis not
required to stimulateinsulin secretion®®. Thedrugis
availableinthemarket astablet form. A search onlit-
eraturereveal sthat one HPL C method isreported so
far for estimationin pharmaceutica dosageforms4, and
afew HPLC methods have beenreported for repaglinide
inbiological fluidg®d. Theaim of present study isto
develop asimple, sensitive, preciseand accurate RP-
HPL C method for the determination of repaglinidein

bulk drug and in pharmaceutical dosageforms.
EXPERIMENTAL

I nstrumentation

Quantitative HPL C wasperformed onabinary gra-
dient HPLC with Shimadzu LC10AT and LC10AT VP
seriesHPLC pumps, with a20ul Injection of sample
loop (manud), and SPD 10A VPUV-Visibledetector.
Theoutput signa was monitored and integrated using
Shimadzu CLASS-VP Version 6.12 SP1 software.
Hypersil ODS C, (46 mm X 25 cm, 5mcm) column
was used for the separation. The pH of the solution
wasadjusted by using digital pH Meter, Model DI 707
(Digisun el ectronics, Hyderabad, India).

Sandardsand chemicals

Repaglinideand ritonavir used asaninterna stan-
dard (1S) were gifts obtained from Aurobindo Pharma
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(Hyderabad, India) and Ranbaxy LaboratoriesLim-
ited (Mohdli, Indig). Rapilintablets (Sun pharma) and
Eurepatablets (Torrent pharma) containing2 mgand 2
mg of repaglinidewere purchased from local market.
Purified water was prepared using aMillipore Milli-Q
(Bedford, M.A., USA) water purification system.
Methanol of HPL C gradewas purchased from Burdick
and Jackson (Muskagon, M1, USA), ammonium ac-
etateof A.R. gradeand formic acid of A.R. gradewere
purchased fromloca suppliers.

A 0.01 M solution of ammonium acetate (pH: 4.0)
was prepared by dissolving 0.77g of ammonium ac-
etatein 800 ml water and diluting to 2000 ml with wa:
ter. ThepH was adjusted to 4.0 with formic acid. The
contentsarefiltered through 0.451 membranefilter.

Prepar ation of standard drug solutions

Stock solution of repaglinidewas prepared by dis-
solving 25 mg of repaglinidein 25 mL of volumetric
flask containing 20 mL methanol . Thesol utionwassoni-
cated for about 20 min and then made up to volume
with methanol. Daily working standard solutions of
repaglinidewasprepared by suitabledilution of thestock
solutionwith gppropriatemobilephase. Similarly stock
solution of internd standard was prepared by dissolv-
ing 25mg of ritonavir in 25 mL of methanol.

Chromatogr aphicconditions

Themobile phaseused in thisstudy wasamixture
of ammonium acetate buffer (0.01M P 4.0 adjusted
with formic acid) and methanol 20:80%v/v. The sta-
tionary phaseisaHypers| ODS C18, 4.6mmx250 mm,
Sum column. The contents of themobile phasewere
filtered before usethrough a0.45p membrane and de-
gassed for 15 min. Themobile phasewas pumped from
the solvent reservoir to the column at aflow rate of
Iml/min. The column temperaturewas maintained at
23+1°C. Theduentsweremonitored at 240nm using
UV-detector. The identification of the separated
repaglinideand ritonavir were confirmed by running the
chromatogramsof theindividua compoundsunder iden-
tical conditions.

Calibration of sandards

Calibration standards were prepared by spiking
working standard sol utionsinto methanol containing 5
mL volumetricflaskstoyield concentrationsof 0.5, 1,
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TABLE 1: Linearity tablefor repaglinide

Concentration Peak area - .
(ug/mL) ratio’s Statistical analysis
0.5 0.064
1.0 0.13
2 0.25
5 0.64
7.5 0.94 Slope: 0.1209
10 1.23 Intercept: 0.0614
15 1.91 Correlation
20 241 Coefficient:0.9998
50 6.3
100 12.43
150 18.18
200 24.07

Regression equation from 0.5-200 (ug/mL): Y=0.1209X+0.0614,
(r3=0.9998)

TABLE 2: Amount of repaglinidein tablet dosageformsby

proposed HPL C method
Labeled Mean+s.d
Formulation amount  (amount mg Mean is.d
0
(mg) recovered)n = 3 (% of recovery)
Ripilin 2 1.96+0.15 98.11+0.42
Eurepa 2 1.95+0.29 97.39+0.75

2,5,7.5,10, 15, 20, 50, 100, 150, and 200ug/mL. To
theabove solutions 20ug/mL of ritonavir (interna stan-
dard) was added and thefinal volumewasmade upto
themark. Thelinearity datawereshownin TABLE 1.
Cdlibration curve was plotted between peak areara-
tiosof drugvs. internal standard against concentration
of thedrug.

Recovery of repaglinidein tablets

Twenty tabletswereweighed, finely powdered and
an accurately weighed sample of powdered tablets
equivalent to 25 mg of repaglinidewasextracted with
methanol ina25mL volumetricflask usingultrasonica
tor. Thissolution wasfiltered through Whatmann No 1
filter paper. The sol ution obtained wasdiluted with the
mobilephase so asto obtainaconcentrationintherange
of linearity previoudy determined. An diquot of thein-
ternal standard was added to the sample solution prior
tothedilution. All determinationswere carried out in
six replicates. The represented data were shown in
TABLE 2.

RESULTS

The devel oped method was used based upon its
ability to detect and quantify repaglinidewith the use of
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standard high-performanceliquid chromatographic sys-
tem equipped with UV-Visbledetector.

M ethod validation®
1. Specificity and selectivity

TheHPLC chromatogramsrecorded for thedrug-
matrix (mixtureof the drug-excipients) showed dmost
no peakswithin aretention timerange of 10 min. as
showninfigurel. Thefigureshowsthat repaglinideis
clearly separated fromitsinterna standard. Thereten-
tion time, asymmetric factor and pesak arearatio of the
marketed formulationswere not affected with excipi-
ents present in formulation. Thus, the HPLC method
presented in this study is selective and specific for

repaglinide.
2. Linearity

The standard curve was obtained inthe concentra-
tionrangeof 0.5-200g/mL. Thelinearity of thismethod
wasevduated by linear regresson anays's, whichwas
calculated by least square method. Themean + stan-
dard deviation (SD) for the dope, intercept and corre-
|ation coefficient of standard curves (n=6) were calcu-
lated.

3.Limit of detection (L.O.D) and limit of quantifi-
cation (L.O.Q)

Limit of detection wasfound to be 0.128ug/mL
(dgnd tonoiseratiois3) andlimit of quantificationwas
foundto be0.427ug/mL (signa tonoiseratiois 10).

4. Precision and accuracy

The precision of themethod was demonstrated by
inter day andintraday variation studies. Intheintraday
studies, six repeated injections of standard solutions
were made and the responsefactor of drug peaksand
percentage Coefficient of variance (C.V) wereca cu-
lated and presented in TABLE 3. Intheinter day varia-
tion studies, six repeated injections of standard and
sample solutionswere madefor three consecutive days
and responsefactor of drug peaksand percentage C.V
were cal culated and presented in TABLE 3. Fromthe
dataobtained, the devel oped RP-HPLC method was
found to be precise. Theaccuracy of the method was
determined by recovery experiments. The recovery
studieswere carried out six timesand the percentage
recovery and standard deviation of the percentagere-

TABLE 3: Precision studies

I ntra-day
Concentration Measured
taken concentration %
(ng/mi) (gml)  CV
Mean = S.D Mean = S.D

Inter-day
Measured
concentration %

(ngml)  CV

S.no

20 20.97+0.1 0.47 20.02+0.16 0.79
50 50.16+0.12 0.23 49.62+0.21 0.42
100 99.89+0.14 0.14 98.99+0.06 0.06

TABLE 4: Accuracy studies

Amount of standard Amount of pure
Sl. drug added to drug recovered
no. pre-analysed M ean +s.d (ug)
formulation (n=6)
1 40 39.98+0.11
2 50 49.9740.15  99.94+0.30
3 60 59.63£0.61  99.38+1.03

TABLES5: System suitability parameter sof repaglinide

Value
2.27
2.13
2759
0.914
0.091x10°
1.02

WN P

% of
recovery
M ean +s.d

99.96+0.29

Parameter
Resolution
Capacity factor
Theoritical plates
Tailing factor
HETP
Asymmetry

Sl.no.

OO WNER
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Figurel: Atypical chromatogram of repaglinidein for mu-
lations

covery were calculated and presented in TABLE 4.

From the dataobtained, added recoveriesof standard
drugswerefound to be accurate.

5. System suitability

For system suitability, six replicates of standard
samplewereinjected and studied the parameterslike
plate number (N), tailing factor (k), resolution (R) and
rel ativeretentiontime (o), height equivaent theoretica
plate (HETP), capacity factor (k'), platesper meter and
peak symmetry of samples. Therepresented datawas
showninTABLEDS.

6. Robustness
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The percent recovery of repaglinidewasgood un-
der most conditionsand didn’t show any significant
changewhenthecriticd parametersweremodified. The
tailing factor for repaglinide wasalwayslessthan 2.0
and the componentswerewe | separated under all the
changes carried out. Considering the modificationsin
the system suitability parameters and the specificity of
themethod, aswell as carrying the experiment at room
temperature may concludethat the method conditions
wererobust.

DISCUSSION

The chromatographic method was optimized by
changing variousparameters, such aspH of themobile
phase, organic modifier and buffer usedin themobile
phase. Retention of repaglinide has more dependence
on pH of the mobile phasewhen compared to ritonavir.
The separation of peakswas a so dependent on pH of
the buffer and the percentage of methanal.

Under the presently prescribed conditions, there-
covery studiesof repaglinide were found to befrom
99.381099.96 Yorespectively. Thismethodisvery useful
for determination of repaglinidein pharmaceutica dos-
ageforms, clinical studiesand pharmacokinetic stud-
ies. Theobservation of C.V lessthan 2.0for bothin-
tra- and inter-day measurementsindicateshigh degree
of precision. Inthe present method, aHypersil ODS
C18 column has been used and the buffer pH in the
mobileis4.0, whichiswithinthelimits(pH 2-8) peci-
fied by the manufacturers. In the present method, we
haveestablished alinearity rangeof 0.5-200ug/mL; this
linearity range coversal the strengths of repaglinide.
Hencethismethod can be applied for quantifying the
low levelsof repaglinidein pharmaceuticd dosageforms
and other pharmacokinetic studies.
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