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ABSTRACT

An attempt has been made to develop a simple, precise, sensitive,
reproducible and rapid for estimation of felodipinein rat plasmaby reverse
phase HPLC. Chromatographic separation was achieved on a Spherisorb
(250mmx4.6mm, 5 um) ODS column using mobile phase (methanol and
water) intheratio 80:20 %v/v at aflow rate of 0.9 ml/min. Thewave ength of
detection was 260 nm. The proposed chromatographic method gave good
resolution of the drug in plasma. Felodipine eluted at retention time of 9.94
min. Thelinearity of the method was established in therange 50 ng - 150 ng/
ml with acorrelation coefficient of 0.9943 Thelimit of detection of felodipine
was 25 ng/ml and limit of quantification was 50 ng/ml. Excellent precision
was evident with a coefficient of variance less than 15%. The developed
HPLC method was found to be linear, precise, accurate and reproducible
indicating method may be used for the quantitative estimation of felodipine
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in blood samples.

INTRODUCTION

Felodipine, 3-ethyl-5-methyl- 1,4-dihydro-2,6-
dimethyl - 4 - (2,3 - dichlorophenyl) - 3,5
pyridinedicarboxylate, isadihydropyridineca ciuman-
tagonist devel oped for use asa sl ective vasodilator in
cardiovascular disorders, primarily arteria hyperten-
sion. Individual determination of FLD hasbeen car-
ried out in human plasmaby capillary gas chromatog-
raphy?, high selectivity gas chromatography®, and
HPLC*® in pharmaceutical formulations by LCI™,
reversed phase HPLC!9, However, there are some
problems with these reported methods. Gas chroma
tography with mass spectrometric detection or el ec-
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tron capture detector showed very high sensitivity and
specificity™ ¥, but might cause thermal decomposi-
tion of felodipine. The LC-M S method could be best
choice cons dering sengitivity, specificity and stability,
but in many laboratories LC-M Sisnot availablefor
economic reasons. High-performanceliquid chroma:
tography (HPLC) using ultraviol et detectioniswidely
availablebut showslow sengtivity and specificity com-
paredwithLC-MS(14). Severd different methodshave
been reported for qualitative and quantitative analysis
of felodipinein human plasmaand biologica samples;
theseinclude gas chromatography with mass spectro-
metric detection(*>1¢, gaschromatography with el ec-
tron-capture detection,*” high-performance liquid
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chromatography with ultraviol et detection®® high-per-
formanceliquid chromatography withamperometric de-
tection,? and supercritical-fluid chromatography with
electron capture and ultraviolet detection?!. These
methodsarenot ideal for pharmacokineticwork, how-
ever, because they are time-consuming, i.e. include
derivatization steps, arduous sample preparation, and
long chromatographicruntimes?. Heiniget d.@ have
reported the determination of felodipineinrat samples
by column-switchingliquid chromatography—tandem
mass spectrometry concluding that thismethodislim-
ited to rat plasmaand tissue. A previous method de-
scribing the determination of fe odipineinvolvesliquid-
liquid extraction and LC-ESI-MS-MS in Human and
Dog Plasmd?). Theaim of thiswork wasto optimizea
simple RP- HPLC method for felodipineinrat plasma
to obtain the best recovery.

MATERIALSAND METHODS

Chemicals

Felodipineobtained asgift samplefrom CiplaLtd.,
Mumbai. HPL C grade methanol, acetonitrileand wa-
ter werepurchased from Merck. All other reagentswere
of analytical gradeor higher.

Sandard solutions

Stock solutions (1 mg/ml) of felodipinewerepre-
pared in methanol, protected from light and stored at
-20°C. Dilutionsof the stock solutionweremadewith
methanol. Standard solutions of Felodipine in rat
plasmawere prepared by spiking an appropriate vol-
umeof thediluted stock solutionin 100ul of rat plasma,
giving final concentrations of 50, 60, 80, 100, 120,
140 and 150 ng/ml. Quality control sampleswerea so
prepared using the same method as standard sol u-
tionswith three different concentrations containing
50,100,150 ng/ml fel odipine, representing the low,
middleand high concentration range of thecdibration
curve, respectively.

Samplepreparation

Serum was spiked with felodipine dissolved in

methanol to obtain final concentration 50ng-150ngand

treated with 500 pl acetonitrile as serum protein pre-
Cipitating agent then volume was made with same se-
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rum sample. At 1500 g thetube vertexed for 5min, cen-
trifuged for 10 min at 500 g for getting rid of protein
residue. The supernant was taken carefully, serum
samplesincluding variousconcentrations of felodipine
wereinjected to column. Felodipine peak arearatioin
samplewas used to cal culatefel odi pine concentration
from standard.

Chromatogr aphicconditions

The reverse-phase HPLC system consisted of a
Shimadzu HPL C system (LC-10Ai, Japan) consisting
of a pump (LC-10Ai), a system controller (SCL-
10AVP), anautoinjector (SIL-10ADVP) and adiode
array detector (SPD-M10 AVP). Data analysis and
processing weredoneusing classL C-10 software (ver-
sion 1.6). Analysis was carried out using a Waters,
Spherisorb ODS2 column (250mmx4.6mm, 5 um).
Elution wascarried out us ng methanol and weter (80:20
v/v) a aflow rate of 0.9ml/min.Thefe odipine peaks
were monitored at 260 nm.

Validation studies

Selectivity and specificity of the method wasde-
termined from six different plasmasamplesfor any
interfering peaks at the retention time of fel odipine.
Thecalibration curvefor linearity was obtained using
seven standards of drug 50, 60, 80, 100, 120, 140
and 150 ng/ml. The concentration of sampleswas
calcul ated from the equation using regression analy-
sis, y = mx + C, where x = the concentration of
felodipine, y = the peak ratio of felodipine, m = the
sopeof thecalibration curve and C = theintercept of
the calibration curve. Thelimit of detection (LOD)
was set at peak with a signal-to-noiseratio of 3:1.
Accuracy was determined asthe absolute value of the
ratio of the back-cal culated mean values of the LOQ
to their respective nominal valuesand was expressed
asapercentage. Precision of the assay was measured
by the percentage coefficient of variation (% CV) over
the concentration range of LOQ, low, medium and
high QC samples (50,100,150 ng/ml respectively) of
felodipine during the course of vaidation. Theplasma
recovery was obtained from the peak areas of low,
medium and high plasmaextractsin comparison with
those obtained with same concentration of drugin
mobile phase solution directly injected.
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RESULTSAND DISCUSSION

Drug concentration ismonitored during various
phasesof pharmaceutical devel opment, such asformu-
lation and stability studies, quality control and pharma:
cologicd tegtinginanimasand humans All theseinves-
tigationsrequirereliableand vaidated ana ytical meth-
odsin order to measure drugsin pharmaceutical for-
mulationsand biologica samples.
Samplepreparation

Extraction of felodipinefrom plasmasampleswas
carried out using aliquid extraction procedure with
two different solvents, namely, dichloromethaneand
acetonitrile. Extraction recovery was higher with ac-
etonitrilewhen compared with other organic solvents.
The recoveries achieved with dichloromethane
(92.65%) weresignificantly lower (p < 0.05) than
that achieved with acetonitrile (99.03%).Hencefor
further studies, acetonitrile was used asthe extract-
ing solvent and showed higher extraction recovery
withminimum interference.

Selectivity and specificity

Representative chromatogram of plasmaspiked
with 50 ng/ml (LOQ) felodipineispresentedin Figure
1. Inblank plasmasampl es chromatogramsno inter-

ferencewasobserved a the pesksof interest. The peaks
were separated with retention timing 9.94 min for
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Figurel: Representative chromatogramsof plasma spiked
with felodipine.

Linearity

Thefelodipine calibration curve was obtained by
plotting the peak arearatios (y) vsthe concentrations
(ng/mL) spikedinrat plasmasamples(x). Thelinear-
ity of the method was confirmed by assaying plasma
standardsin triplicate at seven separate concentra-

tions over the concentration range 50ng - 150 ng/ml.
Calibration curves were established on each day of
analysisand atypical calibration curve (Figure 2) had
theregression equation of y=101827x +1801324 with
r’=0.9943. The goodness of fit was consistently
greater than 0.99 during the course of validation. As
seen from TABLE 1, therange of accuracy and pre-
cision of the back-cal culated concentrations of the
standard curve points were 94.28-107.60% and
1.28-2.80% respectively.
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Figure2: Typical calibration curveof felodipinespiked inrat
plasma.

TABLE 1: Resultsof inter-day calibration curvesof felodipine.

M easur ed

Nominal . - Accuracy
; concentration  Precision
concentration i (%)
(ng/mL) (n?8; ng/mL, (%)
9 mean+SD)
50 53. 80+ 1.12 1.45 107.60
60 60.89+0.5 2.80 101.48
80 75.43+0.75 2.37 94.28
100 103. 53+1.45 2.27 103.53
120 123. 42+1.25 1.28 102.85
140 149. 57+2.01 241 106.83
150 160.96+1.12 1.48 100.60
Sengitivity

Thelower limit of quantification, defined asthe
lowest quantifiable concentration on the calibration
curve at which both accuracy and precision should be
within the maximum tolerable CV of £15%, was
deemed to be 50 ng/mL. In the present conditionsthe
limit of detection (LOD) wasfound to be 25 ng/mL.
ThisLOQ was sufficient to determinefel odipine con-
centrationsin rat plasmaobtained in the conduct of
pharmacokinetic studies. The between-run accuracy
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and precision for the drug at LOQ were 105.79%
and 1.45 %, respectively.

Accuracy and precision

Intraday accuracy ranged from 92.15t0107.2%
and that of inter-day wasfrom 98.55t0 106.80%. The
precision ranged from 1.95to 7.23 % duringintra-day
andfrom 1.50t02.21% during theinter-day runthrough-
out thestudy (TABLE 2).

TABLE 2: Reaultsof quality control samplesobtained during
theintra-day and inter-day Validation

QC sample LOQ Low Medium High
Nominal concentration (ng/mL) 50 50 100 150
Intracday (n=7)
Mean (ng/mL) 5320 536 9319 138.23
SD 0.78 0.8 2.99 185
Precision (%) 9.13 7.23 2.45 1.95
Accuracy (%) 1064 107.2 9319 9215
Inter-Day (n=7)
Mean (ng/mL) 535 534 9865 1482
SD 112 0.52 2.68 1.98
Precision (%) 6.10 221 1.50 213
Accuracy (%) 107.00 106.80 98.65 98.55

Extraction recovery

Theliquid extraction procedure wassimple, em-
ploying asingle solvent with good reproduci bility and
high recovery. Theandytica recovery for fe odipinelow,
medium and high QC samples were found to be
107.66%, 105.34% and 104.59% respectively. A good
recovery of fel odipineindicated the suitability of aceto-
nitrilefor good extraction recovery of the drug from
plasma(TABLE 3).

TABLE 3: Resultsof therecovery for felodipine.

QC Low Medium High
Samples QC QC QC
Nominal
concentration(ng/mL) 50 100 150
Measured concentration n=7

Mean 5283 10534 156.89

SD 0.83 152 2.05

Precision (%) 2.83 1.55 1.16
Accuracy (%) 107.66 105.34 104.59

CONCLUSION

A specific and validated HPL C method for the
determination of felodipinein rat plasmahas been

—— Fuyl] Paper

developed. Its specificity without interferencefrom
endogenous substancesisvery useful for qualitative
and quantitative estimation of felodipineinrat plasma
samples. The method wasrapid, with arun time of
14 min, and had good reproducibility. Theresolution
between the peaks of felodipine was found to be
good under the conditions of the study. This method
required asmall samplevolume (100uL) for accu-
rate and precise determination of felodipinein rat
plasma. Also, this method employs asimple extrac-
tion procedure, whichisreliable and consistent with
good recovery. All other validation parameterswere
found to be within the acceptance limit, indicating
the ruggdness and suitability of the method for rou-
tine estimation. Thismethod can successfully utilize
for the determination of plasmapharmacokinetic pro-
fileof felodipine.
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