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ABSTRACT

A simple isocratic RP-HPLC method was developed saribequently validated for the analysis of Isradipin
pharmaceutical dosage forms. Separation was acHiéyeusing kromasil £ (100 x 4.6mm, 5um) column with
flow rate of 1.7ml/minute and Analytes were maeiidoy UV detection at 326 nm, using a mixture olite phase
containing 500 ml of water, 400ml of methanol a®@rhl of tetra hydro furan mix well and sonicatediegas it.
The retention time for Isradipine was found to b@58minutes. Calibrate curves for Isradipine wasehlr over the
concentration range 50-400 pg/ml with correlatiopetficient 0.999. The percentage estimations ofigredipine

in market formulations by RP-HPLC were found inwetn 99.61-99.86%. The developed method was \edidat
according to ICH guidelines and values of accurgmgecision and other statistical analysis were fouo be in
good accordance with the prescribed values. Thevexy of the drug by standard addition method veasd in
range of 99.99-101% LOD and LOQ were 0,0§8nl and 0.04g/ml respectively. Thus the proposed method was
found to be accurate, precise, reproducible andcHje and can be successfully applied for simultarse
quantification of Isradipine in pharmaceutical dgsaforms for future.
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INTRODUCTION

Isradipine is 4-(4-benzofurazanyl)-1,4-dihydro-8jéiethyl-3,5-pyridinecarboxylic, methyl, 1-methyigt ester
which is a cardiovascular drtfgoelongs to the dihydropyridine (DHP) class of zatt channel blockers (CCBs),
the most widely used class of CCBs. Isradipine $ital calcium channels with high affinity and spiety and
inhibits calcium flux into cardiac and arterial sotie muscle cells. It exhibits greater selectivibyvards arterial
smooth muscle cells owing to alternative spliciigh@ alpha-1 subunit of the channel and incregsedalence of
inactive channels in smooth muscle cells. Isradipiray be used to treat mild to moderate essernyjpertension.
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Fig: 1 Structure of Isradipine

Reviewing the literature revealed that all reported methods for the determinationisradipine in dosage forms
and biological fluids rely othe use of chromatographic techniques su Thin layer chromatography (TL([3,4],
GC [5-9] and HPLC [4,17]. Elammal et {10,11] studied the cycliovoltammetry of calcium antagoni
dihydropyridines (includingsradipine) in aqueousnedium. Although chromatographic methods c a high degree
of specificity, yet, sample cleangnd the instrumentation limitations precl their use in routine clinid studies.
The proposednethod was developed as an alternative subs to the chromatographic methods, and the re
obtained were promising. The presence o reducible furazan ring structure in the molec formula of Isradipine
initiated the present stud€ompared with the reported chromatogra methods, which require lengthy extract
and cleanip procedures, the proposed method not require a prior extraction step. Just dilutid the urine with
the buffer solution eliminates ifsotential interference. The plasma, however, r precipitation of the protein:
dilution of thecentrifugate with the buffer solution elimina its interference.

MATERIALS AND METHODS
The referencesample of Isradipine w obtained from Axis clinical pvt.Ltd, Hyderabdddia.

CHEMICALS AND REAGENTS
Methanol and Tetra Hydro furaxf HPLC grade wre purchased from Merck (India) Ltslumbai, India. Purified
water wagrepared by using 0.45 Millipore M-Q water purification systems.

Preparation of Mobile phase:
Prepare a mixture of 500 ml of water, 400ml of naeihl and 100ml of tetra hydro furan mix well andisate tc
degas it.

Preparation of Isradipine Standard Stock solutior

Weigh and transfer about 25mg of working standatd 100ml ambecoloured volumetric flask and add 10ml
acetonitrile and sonicate the flasks with interrasglishaking for 2 mins. Take out the flask and mai® the
volume with diluent.

Preparation of Isradipine sample solutiol

Transfer 5 tablets into a 200ml amicoloured volumetric flask and add 20ml of acetdritand sonicate the flas
with intermediate shaking for 15mins.take out thesK add 100ml of diluent and sonicate the flaskth
intermediate shaking for 30 mins and sonicatiorh iatnperature to bmaintained below 25°c throughout 1
sonication. Make upto the volume with diluent. &ilta portion of sampler solution through 0.45umon
membrane filter.
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FIG: 2 ATYPICAL CHROMATOGRAM OF ISRADIPINE BLANK
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FIG: 3 TYPICAL CHROMATOGRAM OF IS RADIPINE PLACEBO
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FIG: 4 ATYPICAL CHROMATOGRAM OF ISRADIPINE STANDAR D
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FIG:5 ATYPICAL CHROMATOGRAM OF ISRADIPINE SAMPLE
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INSTRUMENTATION

2.5 Validation of the method

The developed method was validated in terms of iBpigg system suitability, linearity, accuracyimlit of
detection, limit of quantification, intra-day andtér-day precision and repeatability of measurenzentvell as
repeatability of sample application.

RESULTS AND DISCUSSION

3.1 Method Developmenit

Various compositions of mobile phase with differestios of Water, Methanol and tetra hydro furamedmgied and
best resolution was obtained with mobile phaseisting of water, Methanol and tetra hydro furarihia proportion
of 50:40:10 % (v/v/v). A satisfactory separationdapeak symmetry for Isradipine was obtained witlovab
mentioned mobile phase Quantification was achievithl UV detection at 326 nm based on peak area.rébilts
of the validation and system suitability results given in Table 1.

Table: 1 Specificity and System Suitability

S.No RT Peak Area| Plate count| Tailing
1 8.9t 596379 4331 1.C
2 8.92 596482! 436¢ 1.z
3 8.97 5964589 4359 1.3
4 8.92 5963871 4290 1.2
5 8.95 5963521 4385 1.1
6 8.95 5963785 4321 1.2
7 8.9¢ 596489 435¢ 1.z
8 8.96 5963589 4289 1.0
9 8.97 5963791 4356 1.1
10 8.95 5964895 4325 1.3
MEAN 8.95 5964155 4338 1.16
SD 0.017638| 571.6456 - -
%RSC | 0.19707( | 0.00958!

3.2 Method Validation

The proposed method has been validdtémt the determination of Isradipine in bulk dosdgen using following
parameters.

3.2.1 Specificity
The peak purity of Isradipine was assessed by cdngpahe retention time (RT) of standard Isradipi@od
correlation was also found between the retentime tf standards and sample of Isradipine.

3.2.2 Precision

Precision study was performed to find out intra-dayd inter-day variations in the estimation of dpine of
different concentrations, with the proposed methRercentage relative standard deviation of allghemeters is
less than 2% which indicates that the proposed odethrepeatable. Results are shown in Table 2

Table: 2 Summary of Intraday and Interday precision

Conc. (ug/mi) Inter day Intra day
) Amt Found (ug/mi)* +SD %RSD | Amt Found (ug/ml)* +SD %RSD
125 124.993 0.01527 0.01222 124.986 0.00577 0.00462
25C 250.00¢ 0.0152" | 0.0061: 249.98I 0.0057" | 0.0023:
50C 499.98¢ 0.0057" | 0.0011! 499.97¢ 0.0057" | 0.0011!
*N=3

3.2.3 Accuracy
This was carried out to check the recovery of thegd at three different levels in the formulatiores multilevel
recovery study. The pre analyzed samples were dpikién standard Isradipine and the mixtures werayaed by

proposed method. The experiment was repeatedvitifnes (n=3). Results of recovery studies arevshio Table
3.
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Table 3 Accuracy of Isradipine

Amount added (ug) | Amount found (ug)| % Recovery| Stastical Analysis of % recovery | Conc. % of Spiked leel

125 124.99 99.992 Mean 99.994
125 125.01 100.008 SD 0.0122
125 124.98 99.984 %RSD 0.0122
25C 250.0: 100.00¢ Mear 99.99¢

250 249.99 99.996 SD 0.0083
250 249.98 99.992 %RSD 0.0083
375 375.01 100.002 Mean 99.998
375 374.99 99.997 SD 0.0040
375 374.98 99.994 %RSD 0.0040

3.2.4 Linearity

Linearity was studied by preparing standard soh#tiat different concentration levels. The linearisyge for
Isradipine was found to be 50-400 pg/ml. The regjoesequation for Isradipine was found to be y 855k + 1739
with coefficients of correlation (R2) = 0.999.Rdsubnd Calibration curve were given the table 4 &igR

respectively

Fig: 4 Calibration curve for Isradipine

ISRADIPINE LINEARITY GRAPH
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Table 4 Linearity of Isradipine
Linearity Conc. | Peak Area | Average Area SD %RSD|
1192918
50 1192965 1192905 67.968 0.0809
1192831
2982413
125 2982295 2982262 169.92Q 0.0450
2982078
4771324
200 477186( 4771618 271.874 0.0271
477167:
5964155
250 5964589 5964523 339.841 0.008F7
5964825
7754273
325 775396 7753880 441.793 0.0042
775340.
9543343
400 9542649| 9543195 490.087  0.0051
9543595
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3.2.5 Limit of Detection and the Limit of Quantification
Calibrated curves were constructed in the lowercceatration range 50-400 pg/ml for Isradipine staddkeviation
of y-intercept of regression line for both the dsugas determined and substituted in the followiggation LOD
and LOQ for the both drugs were determined by using

LOD=3.3 xo/s
LOQ=10 Xo/s

Whereo is standard deviation of y- intercept of regresdine and S is the slope of the calibration cufMee limit
of detection and the limit of quantification of tldeugs were calculated as in the text. The LOD b®d) were
found to be 0.0083/ml and 0.0fg/ml, respectively for Isradipine.

3.2.6 Ruggedness

To demonstrate the stability of both standard amthe drug solution during analysis, both the sofutvere
analyzed after a period of 8 hrs at room tempeeafturr both solutions. The assay of Isradipine andard and test
solution was estimated against freshly preparendsta each time. The difference in % assay of stahend test
solution from intial to 24 hrs was calculated ahé tesult are given in the table 5, from the abswly, it is
established that the standard and sample solwi@nstable for a period of 24 hrs at room tempesg2b+2°C).

Table 5 Solution stability

Time (hrs) | Assay | Difference
Initial (0) | 101.01 0
12 100.06 0.95
18 99.99 0.07
24 99.98 0.01

3.2.7 Robustness

The robustness of the method was determined adJBér guidelines under a variety of conditions ingigd
changing the composition of organic phase + 2%gdietn wavelength by + 2nm, change in flow ratetti}0% or
+0.1ml, pH of buffer by + 0.05. No marked changemrevobserved in the system suitability parametedspeak
area. The results obtained by deliberately vamatiomethod parameters and data are summarized bebde.6

Table: 6 Robustness Studies of Isradipine

Parameter %RSD of peak area| Theoretical Plates  Asymetry
. 1.9ml 0.0242 5962871 1.2
Flow rate + 10% (1.7ml/min) 15 mi 0.0341 5963521 11
. . H,0: MeoH: THF
Organic phase variation + 2% 460:420:12 0.0581 5963785 1.2

Hz0: MeoH: THF H20: MeoH:THF

(500:400 :100) 540:380:80 0.0141 5964897 1.3
e 30° 0.0025 5963589 12
O,
Temperature variation + 5° 50 °C 00158 5965750 12
Column variation Agilent Zorbax Eclipse XDB G 0.0043 5963823 1.1
X-terra RP -8 0.0086 5968658 1.2

3.2.8 The Assay
The assay value for the marketed formulation wasdao be within the limits as listed in Table5.eTlow %RSD

value indicated the suitability of the method foutine analysis of Isradipine in pharmaceuticalagesforms.

Table: 1 Assay of PRESCAL (Isradipine) tablets-2.5m

Drug Labeled Amount (pg/ml) Amohtjlr;tat[?(lieg%g)jlml) % Label Claim | %RSD
2.5 mg 2.5 2.4903+0.01050 99.612 0.4217
(P'rescal) 5.0 4.993+0.01527 99.866 0.3059
7.5 7.4866+0.0057 99.822 0.0771
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CONCLUSION

The proposed method is simple, sensitive, preceggoducible and accurate and hence can be useditine for
the simultaneous determination of Isradipine irkkad well as in pharmaceutical preparations.
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