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ABSTRACT:

A simple, rapid, economical, precise and accurate RP-HPLC method for simultaneous estimation of Cilostazole
and Imipramine has been developed. A reverse phase high performance liquid chromatographic method was
developed for the simultaneous estimation of Cilostazole and Imipramine.. The separation was achieved by LC- 20 AT
C18 (25 cm x 0.46 cm) Hypersil BDS column and Buffer (pH 4.5)-Methanol (20:80)as mobile phase, at a flow rate
of 1 ml/min. Detection was carried out at 222 nm. Retention time of Cilostazole and Imipramine were found to be
5.383 min and 3.153 min, respectively. The method has been validated for linearity, accuracy and precision. Linearity
observed for Cilostazole 6-18 pg/ml and for Imipramine 6-18 ug/ml. The percentage recoveries obtained for
Cilostazole and Imipramine were found to be in range of 99.61 + 0.50 and 99.78 * 0.65 respectively. Developed
method was found to be accurate, precise and rapid for simultaneous estimation of Cilostazole and Imipramine..
The proposed method was successfully applied for the simultaneous estimation of both the drugs in commercial
Combined dosage form.
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Figure 1:Chemical structure of Cilostazole
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Figure 2:Chemical structure of Imipramine

Materials and methods

Materials

HPLC Thermo separation. Imipramine was procured from
Alar laboratories. Cilostazole was procured from Zillion
pharmaceuticals pvt. Itd. All solvents (HPLC grade) were

obtained from Merck Chemicals.

Methods

Preparation of Standard Solution

(A) Imipramine standard stock solution: (120 ug/mL)

A 12 mg of Imipramine was weighed and transferred to a
100 mL volumetric flask. volume was made up to the
mark with methanol.

(B) Cilostazole standard stock solution: (120 pg/mL)

A 12 mg of Cilostazole was weighed and transferred to a
100 mL volumetric flask. volume was made up to the
mark with methanol.

(C) Preparation of standard solution of binary mixtures
of Imipramine (12 pg/mL) and Cilostazole (12 pg/mL)

Take 1 mL from the Imipramine stock solution and 1mL
from Cilostazole stock solution and transferred to 10 mL
volumetric flask and volume made up to the mark by
mobile phase which was used in particular trials.

METHOD VALIDATION

Chromatographic conditions and System Suitability

Parameters:

4 Column: C.5(25 cm x 0.46 cm) Hypersil BDS

4 Mobile Phase: Buffer (pH 4.5)-Methanol
(20:80)
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Flow Rate : 1.0 ml/min
Detection Wavelength: 222 nm

Run time: 7 min

AN N NN

Injection volume : 20.0 pl

Table 1 System Suitability Parameters:

Data observed
Parameters

Imipramine Cilostazole

Theoretical plates per

7334 4447
column
Symmetry factor/Tailing 1.333 1.659
factor
Resolution 9.846

Selection of wavelength :

Standard solution of Imipramine (12 pg/mL) and
Standard solution of Cilostazole (12pg/mL) were
scanned between 200-400 nm using UV-visible
spectrophotometer.

Both solutions were scanned between 200 - 400 nm.

Wavelength was selected from the overlay spectra of
above solutions.

Method validation:
Linearity

The linearity for Imipramine and Cilostazole were
assessed by analysis of combined standard solution in
range of 6-18 pg/ml and 6-18 ug/ml respectively.
5,5.5,10,12.5,15 ml solutions were pipette out from the
Stock solution of Imipramine (120 ug/ml) and Cilostazole
(120 pg/ml) and transfer to 100 ml volumetric flask and
make up with mobile phase to 6,9,12,15 and 18 pg/ml and
6,9,12,15 and 18 pg/ml for Imipramine and Cilostazole

respectively

In term of slope, intercept and correlation co-efficient
value. The graph of peak area obtained verses respective
concentration was plotted.

Precision

Results should be expressed as Relative standard
deviation (RSD) or coefficient of variance.
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Repeatability

Standard solution containing Imipramine (12ug/ml) and
Cilostazole (12pg/ml) was injected six times and areas of
peaks were measured and % R.S.D. was calculated.

B. Intra-day precision

Standard
Imipramine and

(6,12,18 ug/ml) of
(6,12,18 pg/ml) of Cilostazole were

solution  containing

analyzed three times on the same day and % R.S.D was
calculated.

C. Inter-day precision

Standard
Imipramine and

(6,12,18 upg/ml) of
(6,12,18 pg/ml) of Cilostazole were

solution  containing
analyzed three times on the different day and % R.S.D was
calculated.

Accuracy
For Imipramine

6 pug/ml drug solution was taken in three different flask
label A, Band C. Spiked 80%, 100%, 120% of
standard solution in it and diluted up to 10ml. The area of
each solution peak was measured at 222 nm. The amount
of Imipramine was calculated at each level and %
recoveries were computed.

For Cilostazole

6 pug/ml drug solution was taken in three different flask
label A, B and C. Spiked 80% , 100%, 120% of standard
solution in it and diluted up to 10ml. The area of each
solution peak was measured at 222 nm. The amount of
Cilostazole was calculated at each level and % recoveries
were computed.

LOD and LOQ

The LOD was estimated from the set of 3 calibration
curves used to determination method linearity. The LOD
may be calculated as,

LOD = 3.3 x (SD/Slope)
Where,
SD= Standard deviation of Y-intercepts of 3 calibration
curves.
Slope = Mean slope of the 3 calibration curves.

The LOQ was estimated from the set of 3 calibration
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curves used to determine method linearity. The LOQ may
be calculated as,

LOQ =10 x (SD/Slope)

Where,

SD = Standard deviation of Y-intercepts of 3 calibration
curves.

Slope = Mean slope of the 3 calibration curves.

Robustness

Following parameters were changed one by one and their
effect was observed on system suitability for standard
preparation.

1. Flow rate of mobile phase was changed (+ 0.2 ml/min)
0.8 ml/min and 1.2 ml/min.

2. pH of Mobile phase was changed (+0.2) 3.7 and 3.3.

3.Ratio of Mobile phase was changed(+2) Buffer: Methanol
(18:82) and Buffer: Methanol (22:78)

Precision
Repeatability

Repeatability was determined by analyzing standard
solution of Gresiofulvin having the concentration 20
ug/ml. Scanned these solutions six times in a day. The
results were reported in terms of % RSD (relative
standard deviation).

RESULT AND DISCUSSION

Selection of mobile phase The mobile phase Buffer(pH
4.5):Methanol (20:80v/v) was selected because it was
found to ideally resolve the peaks with retention time
(RT) 3.153 min and 5.383 min for Imipramine HCl and
Cilostazole respectively and the same is shown in fig3

5383 2

T
3153 1

Time I ]

Figure 3 : Chromatogram of Imipramine and Cilostazole
in Buffer (pH 4.5) : Methanol (20:80v/v) (Flow rate-1.0
ml/min).(final)
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Linearity and Range

The linearity for Imipramine and Cilostazole were
assessed by analysis of combined standard solution in
range of 6-18 pg/ml and 6 -18 ug/ml respectively.
Correlation co-efficient for calibration curve Imipramine
to be 0.996 and 0.998

and Cilostazole was found

Respectively.

The regression line equation for Imipramine and
Cilostazole are as following: or

Cilostazole: y = 149.8x + 68.76

Imipramine : y=141.1x + 91.68

Table:2 Linearity data for Imipramine

Sr. Concentration Area
No (ng/ml)
1 6 737.485
2 9 1090.495
3 12 1492.054
4 15 1838.463
5 18 2267.736

Table:1 Linearity data for Cilostazole

ISSN NO. 2271-3681

y=53.42x-32.19
IMI R?=0.996
1000
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Figure 4:Calibration Curve of Cilostazole (6-18 pug/ml).
Precision
I. Repeatability

The data for repeatability of peak area measurement
for Cilostazole and Imipramine based on six
measurements of same solution of Cilostazole and
Imipramine are depicted in table 3, 4. The % RSD for
Cilostazole and Imipramine was found to be 0.903 and

0.427 respectively.

Table 3: Repeatability data for Cilostazole.

Sr. Concentration Area
No (ng/ml)
1 6 307.618
2 9 414.499
3 12 622.853
4 15 766.717
5 18 932.895
CILO y=126.9x- 38.14
3000 R?=0.999
? 2000 4
e 1000 ./,/
a 0
0 5 10 15 20
Conc.(ppm)

Figure 4: Calibration Curve of Cilostazole (6-18 pg/ml)
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Cilostazole
Conc Mean £S.D %
Area

(ng/ml) (n=6) R.S.D
1486.372
1458.613
1492.32
1495.324

1485.22+13.42

12 1487.859 0.903

1490.828
Precision

I. Repeatability

The data for
measurement for Cilostazole and Imipramine based on

repeatability of peak area

six measurements of same solution of Cilostazole and
Imipramine are depicted in table 17, 18. The % RSD for
Cilostazole and Imipramine was found to be 0.903 and
0.427 respectively.

Table 4: Repeatability data for Imipramine.

Conc (pg/ml) Area Mean+S.D % R.S.D

(n=6)

620.138

621.375

615.927

12 623.849 620.67 0.427
620.759 +2.65
621.998

414
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Interday precision

The data for interday precision for
Cilostazole and Imipramine is shown in table 5. The %
R.S.D. for Interday precision was found to be 0.878-
1.856. for Cilostazole and 0.621-0.902 for Imipramine .

Table 5: Interday precision data for estimation of
Cilostazole and Imipramine

ISSN NO. 2271-3681

Table 7 : Recovery data for Cilostazole.

Cilostazole Imipramine
SR. Conc. Area Conc. Area %
NO. (ug/ Mean5.D. % R.S.D (ug/ Mean+S.D. son
ml) (n=3) ml) (n=3) e
1 726.05
1.856 6 305.51+2.760.902
13.47
2 1476.57+
1.094 12 618.08+4.210.681
16.16
3 2216.87+
0.878 18 926.53+5.750.621
19.47

Intraday precision

The data for intraday precision for Cilostazole and
Imipramine is shown in table 6. The % R.S.D. for
intraday precision was found to be 0.818-1.220 for
Cilostazole and 0.504-0.888 for Imipramine HCI.

Table 6 : Intraday precision data for estimation of
Cilostazole and Imipramine

Cilostazole Imipramine
SR Conc Area % Conc Area %
. Mean * R.S. . Mean* R.S.
N (ug/ S.D.(n=3) D (ng/ S.D. D
o. ml) ml) (n=3)

1 6 727.8618. 1.2 6 305.20+ 0.8
88 2 2.71 88

2 12 1474.78t1 1.0 12 616.84+ 0.5
4.88 09 3.11 04

3 18 2213.83t1 0.8 18 924.50+ 0.7
8.12 18 6.74 29

Accuracy

Accuracy of the method was confirmed by
recovery study from marketed formulation at three
level of standard addition. The results are shown in
table 7 and 8. Percentage recovery for Cilostazole was
99.61-99.85 %, while for Imipramine,it was found to
be in range of 99.78-100.07%.
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Con Samp Amo % % Mean
c. le Amo unt Rec Recover
SR. Leve amo unt recov ove y+S.D
NO. [(%) unt Adde ered ry
(ns/ d (ns/
ml)  (ug/  ml)
ml)
1 80 6 4.8 476 99.2 99.85%
% 4 0.76
2 6 4.8 478 99.6
2
3 6 4.8 4.83  100.
69
4 100 6 6 597 995 99.61%
% 5 0.50
5 6 6 595 99.1
5
6 6 6 6.01 100.
14
7 120 6 7.2 7.14 99.1 99.70 £
% 7 0.53
8 6 7.2 7.18 99.7
0
9 6 7.2 7.22  100.
23
Table 8 : Recovery data for Imipramine.
Con Sam Amo % % Mean
c. ple Amo unt Rec Recovery
SR. Lev. Amo unt recov ove *S.D
NO. el unt Adde ered ry
(%) d (ng/
ml)
1 80 6 4.8 474 98.8 100.07 £
% 5 1.12
2 6 4.8 4.85 101.
07
3 6 4.8 4.81 100.
29
4 100 6 6 595 99.1 99.78 +
% 5 0.65
5 6 6 6.03  100.
45
6 6 6 5.98 99.7
4
7 120 6 7.2 7.22  100. 99.79 +
% 27 0.49
8 6 7.2 7.15 99.2
8
9 6 7.2 7.19 99.8
0
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LOD and LOQ

Calibration curve was repeated for five times and the
standard deviation (SD) of the
calculated. Then LOD and LOQ were calculated as

intercepts was

follows:

LOD = 3.3 * SD/slope of calibration curve
LOQ =10 * SD/slope of calibration curve

Where,
SD = Standard deviation of intercepts
Limit of Detection:

Table 9: Limit of Detection data for Cilostazole and
Imipramine.

ISSN NO. 2271-3681

Table 11: Robustness data for Cilostazole

Imipramine Cilostazole

LOD = 3.3 x (SD / Slope) LOD =3.3 x (SD / Slope)

=3.3 x (24.14/53.42) =3.3x(23.31/126.9)

= 1.491 pg/ml =0.606 pg/ml

Limit of Quantitation :

Table 10: Limit of Quantitation data for for
Cilostazole and Imipramine.

Imipramine Cilostazole

LOQ =10 x (SD / Slope) LOQ=10x(SD/Slope)

=10x (24.14/53.42) =10x (23.31/126.9)

=4.519 pg/ml =1.836pg/ml

Robustness

The effect of changes was found to be within the
acceptance criteria as shown in table 25 and table 26.
The % RSD should Be less than 2%.

Analysis of marketed formulation by developed

method.

Applicability of the proposed method was tested by

analyzing the commercially available Injectable
formulation Lastinem .The results are shown in table

13.
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SR Area Area Area Area Area Area
NO at at at at at at
Flow Flow pH (- pH Mobil  Mobil
rate rate 0.2) (+0.2) e e
phase phase
ml/mi  ml/mi
n) n)
1 1541. 1449. 1523. 1422. 1525. 144e.
424 225 48 33 002 318
2 1518. 1418. 1507. 1397. 1493. 1423.
268 468 271 652 831 192
3 1553. 1467. 1541. 1434. 1536. 1465.
2 029 424 351 797 564
% 1.156 1.700 1.121 1.319 1.462 1.468
R.S
.D
Table 12: Robustness data for Cilostazole
Area Area Area Area Area Areaat
SR at at at at at
NO. Mobile
Flow Flow pH(- pH(+ Mobil phase(
rate rate 0.2) 0.2) e +2)
phas
(-0.2 (+0.2 e(-2)
mli/m ml/m
in) in)
1 638.1 598.7 623.8 585.1 631.2 597.51
98 12 96 04 71 2
2 645.6 608.2 639.3 595.8 6374 607.06
26 84 93 14 74 3
3 648.1 612.0 643.1 5983 641.2 611.39
09 11 65 19 34 7
% 0.800 1.131 1.607 1.183 0.790 1.173
R.S.
D
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Table 13 : Analysis of marketed formulation.

Vial mg/Vial powder Assay (% of label
claim¥)
Mean £ S. D.
Cilostazo Imiprami % %
le ne (mg) Cilostazol Imiprami
(mg) e ne
Lastine 125 125 99.26+1.1 98.89
m 25 1.21
2.218124

The assay results were comparable to labeled value of
each drug in Injectable dosage form. These results
indicate that the developed method is accurate, precise,
simple and rapid. It can be used in the routine quality
control of dosage form in industries.

CONCLUSION

The proposed RP-HPLC method is simple, precise,
accurate, economic and rapid for the determination of
Imipramine and Cilostazole in bulk drug and in combined
Injectable dosage form.

Analysis of authentic sample containing Imipramine and
Cilostazole showed no interference from the common
additives and excipients.

It can be successfully adopted for routine quality control
analysis of Imipramine and Cilostazole in Injectable
dosage form without any interference from common

excipients and impurity.
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