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ABSTRACT

A simple reverse phase HPL C method was developed for the determina-
tion of nateglinide present in pharmaceutical dosage forms. A Hypersil
ODS C18, 4.6mmxpu250 mm, Sum column with mobile phase acetonitrile:
phosphate buffer pH-5.5,70:30%v/v was used. The flow rate was 1.0 ml/
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min and effluent was monitored at 210 nm. Ezetemibe is used as internal
standard. The retention timeswere 4.47min and 3.308min for nateglinide
and ezetimibe respectively. Thelinearity range wasfound to be 0.5-200p.g/
ml for nateglinide. The proposed method was also validated.
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INTRODUCTION

Nateglinide, chemically (-)-N-[(trans-4-isopropyl
cyclohexane)carbonyl]-D-phenyladaning¥, isan ora
antidiabetic agent used in the management of type 2
diabetesmellitus. Itisstructurally unrel ated to the ora
sulfonylureaiinsulin secretagogues. Itisfredy solublein
methanol, ethanol, and chloroform, solublein ether,
sparingly solublein acetonitrile and octanol, and practi-
cdlyinsolubleinwater. Nateglinideisan ‘insulotrophic’
agent, i.e., itlowersblood glucoseby simulatinginsulin
production from the pancreas?. A search on literature
reved sthat afew HPLC methods have been reported
for nateglinideinbiological fluids®*4 andinbulk dosage
formd>9, and a so afew spectrophotometrici™? meth-
odswerereported. Theaim of present study isto de-
velop asmpler, rapid cost-effective RP-HPL C method
for thedetermination of teglinidein bulk andin pharma-
ceutical dosageforms.

MATERIALSAND METHODS

I nstrumentation

Quantitative HPL C wasperformed onabinary gra-
dient HPLC with Shimadzu LC10AT and LC10AT VP
seriesHPL C pumps, with a20ul injection of sample
loop (manua), and SPD 10A VP UV-visibledetector.
Theoutput signa was monitored and integrated using
Shimadzu CLASS-VP Version 6.12 SP1 software.
Hypersil ODSC , (46 mmx25 cm, Smem) columnwas
used for the separation. The pH of the solution was
adjusted by using digital pH meter, model DI 707
(Digisun el ectronics, Hyderabad, India).

Sandardsand chemicals
Nateglinideand ezetimibeused asaninternd stan-
dard (1S) weregiftsobtained from Aurobindo pharma

(Hyderabad, India) and Ranbaxy LaboratoriesLim-
ited (Mohdi, India). Natelid tablets (Sun pharma.) and
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Glinatetablets(Torrent pharma) containing 120mgand
120 mg of nateglinide, were purchased fromlocal mar-
ket. Purified water wasprepared usngaMillipore 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.

6.80 gmsof Potass um dihydrogen orthophaphate
wasdissolvedin 1000 mL of water and mixed the con-
tentswell. Thenadjust the pH 5.5 with dilute phospho-
ricacid. The contentsarefiltered through 0.45y mem-
branefilter. Acetonitrileand phosphate buffer (pH-5.5)
were properly mixedintheratio of 70:30% v/v and pH
was adj usted us ng orthophosphoric acid.

Prepar ation of standard drug solutions

Stock solution of nateglinidewas prepared by dis-
solving 25 mg of nateglinidein 25 mL of volumetric
flask containing 20 mL acetonitrile. The solution was
sonicated for about 20 min and then made up to vol -
umewith mobile phase. Daily working standard solu-
tionsof nateglinidewas prepared by suitabledilution of
the stock sol ution with appropriate mobilephase. Simi-
larly stock solution of internal standard was prepared
by dissolving 25mg of ezetimibein 25 mL of acetoni-
trile

Chromatogr aphicconditions

Themobile phaseusad in thisstudy wasamixture
of acetonitrile:phosphate buffer pH-5.5, 70:30%v/\v.
The stationary phase is a Hypersil ODS C18,
4.6mmx250 mm, Sum column. The contents of the
mobile phasewerefiltered before usethrough a0.45u
membraneand degassed for 15 min. Themobile phase
was pumped from the solvent reservoir to the column
a aflow rateof 1ml/min. Thecolumn temperaturewas
maintained at 23+1°C. Theeluentswere monitored at
210nm using UV-detecctor. Theidentification of the
separated nateglinide and ezetimibewere confirmed by
running thechromatogramsof theindividua compounds
under identical conditions.

Calibration of sandards

Calibration standards were prepared by spiking
working standard sol utionsinto methanol containingin
5mL volumetric flasksto yield concentrations of 0.5,
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TABLE 1: Linearity TABL E for nateglinide

Concentration Peak area N .
(ng/mL) ratio’s Statistical analysis
0.5 0.0669
1 0.1335
2 0.267
150 gggg Slope:0.1319
20 2 675 Intercept:0.0529
28 85(535 Correlation
80 10.7 Coefficient:0.9999
100 13.35
200 26.69
300 39.38

TABLE 2: Amount of nateglinidein tablet dosagefor msby
propaosed HPL C method

Labeled
Formulation amount

(mg)

Mean +s.d

(amountmg
recovered)n = 3 ( 70 Of recovery)

Glinate 120 118.25+ 13185 98.51+1.1152

Natdlide 120  120.23+0.0808 100.19+0.0672
1,2,5,7.5,10, 15, 20, 50, 100, 150, and 200ug/mL.
To the above solutions 20pg/mL of ezetimibe (interna
standard) was added and thefinal volumewas made
uptothemark. Thelinearity datawereshownin TABLE
1. Calibration curve was plotted between peak area
ratio of drug vsinternal standard against concentration
of thedrug.

Mean +s.d

Recovery of nateglinidein tablets

Twenty tabletswereweighed, finely powdered and
an accurately weighed sample of powdered tablets
equivaent to 25 mg of nateglinidewasextracted with
acetonitrileina25mL volumetric flask using ultrasoni-
cator. Thissolution wasfiltered through Whatmann No
1 filter paper. The solution obtained was diluted with
themobile phase so asto obtain aconcentrationinthe
rangeof linearity previoudy determined. An aiquot of
theinterna standard wasadded to the sample solution
prior tothedilution. All determinationswere carried
out insix replicates. Therepresented datawere shown
inTABLE 2.

RESULTS
The devel oped method was used based upon its
ability to detect and quantitate nateglinidewith theuse
of standard high-performanceliquid chromatographic
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system equipped with UV-Visibledetector.
M ethod validation(®

1. Specificity and selectivity

The HPLC chromatogram recorded for thedrug-
matrix (mixtureof the drug-excipients) showed dmost
no peakswithin aretention timerange of 10 min. as
showninfigurel. Thefigureshowsthat nateglinideis
clearly separated from its internal standard. The
retension time, asymmetric factor and peak arearatio
of themarketed formulations were not affected with
excipients present in formulation. Thus, the HPLC
method presented inthisstudy issel ective and specific
for nateglinide.

2. Linearity

The standard curve was obtained inthe concentra-
tionrangeof 0.5-200g/mL. Thelinearity of these meth-
odswasevaluated by linear regresson analysis, which
was calculated by least square method. The mean +
standard deviation (SD) for the slope, intercept and
correlation coefficient of standard curves (n=6) were
caculated.

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

Limit of detection wasfound to be 0.523nug/mL
(dgnd tonoiseratiois3) andlimit of quantificationwas
foundto be 1.743ug/mL (signa tonoiseratiois 10).

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) were calcu-

TABLE 3: Precision studies

Intra-day
Measured
concentration

(ng/ml)
Mean + S.D

5 4.97+0.02 0.47
10 9.97+0.06 0.65 10.09+0.08
25 25.06+0.16 0.67 25.98+0.24

TABLE 4: Accuracy studies
Amount of Amount of
standard drug puredrug
added to recovered
preanalysed Mean +£S.D
formulation (ug) (n=6)
1 120 119.56+0.34
2 150 150.45+0.54  100.30+0.36
3 180 179.54+£0.65  99.74+0.36
lated and presented in TABLE 3. Intheinter day varia-
tion studies, six repeated injections of standard and
sample sol utionsweremadefor three consecutive days
and responsefactor of drug peaksand percentage C.V
were calculated and presented in TABLE 3. Fromthe
data obtained, the devel oped RP-HPL C 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-
covery were calculated and presented in TABLE 4.
From the dataobtai ned, added recoveriesof standard
drugswerefoundto be accurate.

System suitability

For system suitability, six replicates of standard
samplewereinjected and studied the parameterslike
plate number (N), tailing factor (k), resolution (R) and
relativeretentiontime (o), Height Equivaent Theoritica
Plate (HETP), capacity factor (k'), plates per meter
and peak symmetry of samples. Therepresented data

I nter-day
M easured
Concentration
(ng/ml)
Mean = S.D
5.09+0.03

Concentration
Taken

(ng/ml)

S.no %

(oA

%
CV

0.68
0.87
0.96

wpn e

% of
recovery

9.
no Mean +S.D

99.63+0.28

| Retim

1.0
1
R

— o — — [T

?-Ii::::ea

Figurel: Atypical chromatogram of nateglinidein formulation
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TABLE 5: System suitability parameter sof nateglinide

Sl.no. Par ameter Value

1 Resolution 2.27

2 Capacity factor 213

3 Theoritical plates 2759

4 Tailing factor 0.914

5 HETP 0.091x10°

6 Asymmetry 1.02
wasshownin TABLEDS.
Robustness

The percent recoveries of nateglinide was good
under most conditionsand didn’t show any significant
changewhenthecriticd parametersweremodified. The
tailing factor for nateglinidewasawayslessthan 2.0
and the componentswerewd | 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 usedinthemobile
phase. Retention of nateglinide has more dependence
on pH of themobile phasewhen compared to ezetimibe.
The separation of peakswas a so dependent on pH of
the buffer and the percentage of methanal.

Under the presently prescribed conditions, there-
covery studies of nateglinide werefound to befrom
99.63 to 100.30% respectively. Thismethod isvery
useful for determination of nateglinidein pharmaceuti-
cd dosageforms, dinical studiesand pharmacokinetic
studies. The observation of C.V lessthan 2.0 for both
intra- and inter-day measurementsindicates high de-
greeof precison. Inthepresent method, ahypers| ODS
C18 column has been used and the buffer pH in the
mobileis5.5, whichiswithinthelimits(pH 2-8) peci-
fied by the manufacturers. In the present method, we
have established alinearity range of 0.5-200ug/mL,;
thislinearity rangecoversdl thestrengthsof nateglinide.
Hencethismethod can be applied for quantifying the
low levelsof nateglinidein pharmaceutica dosageforms
and other pharmacokinetic studies.
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