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Abstract

The aimed of research the method development
and validation by RP-HPLC method of the Rosu-
vastatin calcium and Clopidogrel bisulphate. The
method is a simple, accurate, specific, precise, re-
producible and sensitive. The A max of ROSU and
CLOP was found to be 240nm. Coefficient correla-
tion 0.999, Beer’s Law limit 50-150 ug/ml, from the
four trial of different concentration of mobile phase
was selected Methanol:Water 80:20 v/v, pH 3.0 at
240nm, flow rate 1ml/min, sample inlet 20 pL, C 18
Prontosil, %RSD of ROSU 1.017 and CLOP 0.173,
theoretical plates ROSU 7797.53 and ROSU 8257.53,
Retention time ROSU 3.483min and CLOP
4.983min, Tailing factor ROSU 1.1787 and CLOP
1.074, limits 2 NMT, Accuracy ROSU 0.37 %RSD,
Recovery 99.59% and CLOP 0.18 %RSD, recovery

100.41% was show good efficacy and results. The
methods indicate Future scope in analysis quality
control of the estimation of ROSU and CLOP for
routine drug quality analysis investigation.

Key words: RP HPLC, Rosuvastatin calcium, Clo-
pidogrel bisulphate, Simultanious estimation, vali-
dation.

INTRODUCTION

Rosuvastatin calcium (ROSU) is chemically 7-[4-(4-
Fluorophenyl)-6-(1-methylethyl)-2-(methyl-methyl
sulfonyl-amino)-pyrimidin-5-yl]-3,5-dihydroxy-
hept-6-enoic acid calcium (Fig 1a). It is in a group
of drug called hydroxymethylglutaryl coenzyme A
(HMG CoA) reductase inhibitors, or statins. ROSU
reduces levels of low density lipoprotein and trig-
lycerides in blood, when increases level of high
density liproprotein in management of hyperlipi-
daemias’. If we manufacture nanoparticle attached
to UV scattering substance like ZnO and TiO2 and
specifically target these nanoparticles to skin cells
with sunscreen on nanoscale?.

Clopidogrel bisulphate (CLOP) is chemically me-
thyl (25)-2-(2-chlorophenyl)-2-(4H, 5H, 6H, 7H-
thieno[3,2 c]pyridine-5-yl) acetate sulfate (Fig 1b).
It is a USP-NF enlist drug and a new thienopyri-
dine derivative. CLOP is an anti-platelet agent,
which directly inhibit the binding of adenosine
diphosphate (ADP) to its platelet receptor and
blocks the subsequent ADP-mediated activation of
the glycoprotein GPIIb/IIla complex, so inhibiting
platelet aggregation®. In the last few decades, the
application of nanomaterials in the area of biology
and medicine has revolutionized the field of drug
delivery, theranostics, imaging, diagnosis, wound
healing and medical devices with miscellaneous
properties*.

Rosuvastatin calcium is determined alone also by
UV-method® and RP-HPLC method¢. The gel sti-
mulates cell growth and enhances the restoration
of damaged skin’.Clopidogrel was also estimated
using UV-method, derivative spectroscopy, HPLC,
HPTLC and LCMS/MS®. The chewing sticks have
been widely used in the Indian subcontinent, Mid-
dle East and Africa since ancient time period®.

The aim of current research to developed and vali-
dated UV spectrophotometry and RP HPLC for
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simultaneous estimation of rosuvastatin calcium Marketed formulation available
and clopdogrel bisulphate. The accuracy, precision,

R Table 2: Marketed formulation information
%RSD and recovery study was indicated the re-

producibility. Brand Mfg By Content Quanti-
— . Name ty
Rosloy Lloyed Rosuvasta- | 5mg
Cv Health- tin calcium
5mg/75m | care Pvt
i g Tab Ltd Clopidogrel | 75 mg
Bisulphate

M3

The marketed formulation was purchased from

Fig 1a: Chemical structure of Rosuvastatin cal- R ool <

cium Instrumentation
ﬂ Table 3: Required Instruments information
(,: - OCH3 Name of Equip- | Make Model
H\ & Bl ment
C
N UV-Visible Spec- | Thermo Double beam
| | ” H2504 trophotometer Electron carry-07 Bio
S
Fig 1b: Chemical structure of Clopidogrel bisul- SN Rt ?96,( PD
et ector
600E EM-
POWER
MATERIALS AND METHOD Software
Chemicals and Reagents i
sampler
Water (HPLC grade), Methonol (HPLC grade),
OPA. All reagents and chemicals were used of pH Meter Systronics pH meter 335
HPLC grade.
Balance Citizen CY 104 (Mi-
Pure Sample .
cro Analyti-
Table 1: Pure drug information cal Balance)
Drugs Supplier Quantity | Purity Column Prontosil C18 [4.6 x 250
(5um) mm(id)]
Rosuvastatin | Zim 100 g 99.98%
calcium Laboratory w/w EXPERIMENTAL
Preparation of Calibration Curve®
Clopidogrel | Zim 100g 99.99% .
. Accurately weighed ROSU and CLOP separately
bisulphate w/w
Laboratory about 10 mg and dissolved in methanol with vo-
lume made up to 10ml mark to obtain 1000 pg/ml.
The drugs used for the present investigation were the stock standard solutions was diluted further
donated as gift samples. with concentration range 50-150 pg/ml.(Fig 2a and
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Fig 2b)
HPLC Method"
Mobile phase

From the various trial (Fig 3a,3b,3c,3d) , mobile
phase containing, methanol: water with different
concentration at pH 3.0 with column C 18 was se-
lected since it gives sharp reproducible retention
time for ROSU and CLOP (Fig 3d), chromato-
graphic condition also determined. (Table 5)

Standard solution

Accurately weighed separately about 5 mg ROSU
and 75mg CLOP was dissolved into separate vo-
lumetric flask in methanol and volume was made
up to mark 10 ml by same to obtain 500 pug/ml RO-
SU and 7500pg/ml stock solution.

Pipette out 1 ml from standard stock solutions and
diluted it with 10ml methanol to obtain 50ug/ml
ROSU and 750ug/ml CLOP.

From the stock solution were dilutions were made
in the concentration 50, 80, 100, 120, 150 pg/ml of
ROSU and CLOP. A 20uL of each sample was in-
jected and chromatogram was recorded at 240nm.
This above concentration range was found to be
linear and obeys Beer’s law.

Analysis of marketed preparation’

The twenty tablet of Rosloy CV 5mg/75mg Tab
(Label claim: Rosuvastain calcium 5mg and Clopi-
dogrel bisulphate 75mg) was weight to equivalent
to label claim. Finely powder and prepare the solu-
tions of ROSU and CLOP separately in 100 ml of
volumetric flasks. Add 50ml methanol and dis-
perse the powder completely. Then sonicated for
10min to it added 50ml of diluents to make up vo-
lume and sonicate 5min to dissolve with intermit-
tent shaking. Allow the solutions to cool at room
temperature. The stock of 1000ug/ml was prepared.
From this stock solution pipette out Iml superna-
tant liquid in 10ml volumetric flask and make up
the volume with diluents to make 100ppm. To
produce the 50ug/ml ROSU and 750pg/ml CLOP.

Method Validation3-14

The method was developed and validated accord-
ing to ICH guidelines.

Linearity

Calibration graphs constructed by plotting peak
area v/s concentration of ROSU and CLOP, the re-
gression equation were calculated. The calibration
range 50-150 pg/ml for both the drugs. Aliquots
20uL of each solution injected under the operating
chromatographic condition. (Table 6)

System suitability test

System suitability is a pharmacopoeial require-
ment and used to verify, whether the resolution
and reproducibility of chromatographic system are
adequate for analysis to be done. The tests were
performed by collecting data from 5 replicate injec-
tions of standard solutions. (Table 7)

Accuracy

The accuracy of the methods was established by
recovery studies of ROSU (Table 8) and CLOP (Ta-
ble 9)

Precision

The intra-day and inter-day precision of the pro-
posed method was determined by analyzed the
solution of ROSU and CLOP on the same and dif-
ferent days. (Fig 5) (Table 10)

Limit of detection and limit of quantitation (LOD
&LOQ)

The LOD and LOQ of ROSU and CLOP were de-
termined by calculating signal to noise (5/N) ratio,
according to International Conference on Hormo-
nization guidelines.

Robustness

The robustness of the method was evaluated by
assaying the sample solution after slight but deli-
berate changes in the analytical condition inject
into HPLC system at -10% flow rate (0.9mL/min)
and +10% flow rate (1.1mL/min).

The flow rate 1ml/min, 0.9ml/min and 1.1ml/min.
(Table 11). Organic changes ie -10% and +10% Me-
thanol also studied. (Table 12)

RESULTS AND DISCUSSION

A max determination: The A max of ROSU and
CLOP was found to be 240 nm.

Calibration curve

477



Roshan T et al; Int ]. Pharm. Drug. Anal, Vol: 5, Issue: 12, 2017; 475-482

Available online at http://ijpda.com

f
250 y=1.564x + 2.625
200 - R?=0.999
©
@ 150 -
©
-
S 100 -
a
50 -
0 r r r .
0 50 100 150 200
Concentration (pug/ml)
Fig 2a: Calibration curve of ROSU
u
1400 -
1200 - y=7.716x + 9.972
s 1000 - R2=0.999
5 800 -
s 600 -
(3]
. 400 -
200 -
0 : . : )
0 50 100 150 200
Concentration (pug/ml)
Fig 2b: Calibration curve of CLOP
HPLC Method

nnnnn

Vvolatage(mv]

0.00)

50.00)

Volatage[mV]

20,00

27867
T 50000
h 56033

200 2.00

Time[min]

B0 200

Fig 3c: Trial 3: chromatogram of ROSU and CLOP
with mobile phase Methanol: Water (70:30 v/v)
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Fig 3d: Trial 4: Chromatogram of ROSU and
CLOP with mobile phase Methanol: water (80:20
v/v) pH 3.0. The summary of trials is shown in

Table-4.

From the above four trials (Fig 3a, 3b, 3¢, 3d) and
(Table 4) the selection of mobile phase done and

chromatographic condition established.

Table 4: Observations for trial of different con-
centration of mobile phase

Fig 3a: Trial 1: chromatogram of ROSU and CLOP
with mobile phase Methanol: water (100:00 v/v)

1ml/min at 270nm.

Volatage[mV]

2.5000

Fig 3b: Trial 2: chromatogram of ROSU and CLOP
with mobile phase Methanol: Water (80:20 v/v)

Time[min]

pH 3.0

Trial | Mobile phase Peak characteris-

tics

1 Methanol:Water Peaks are not se-
(100:00 v/v) 1ml/min | parated. (Fig 3a)
at 270nm

2 Methanol:Water Peaks were sepa-
(80:20 v/v) [pH 3.0] | rated but asymme-
1ml/min at 270nm try was out range.

(Fig 3b)

3 Methanol;Water Peaks were sepa-
(70:30 v/v) [pH 3.0] | rated but resolu-
1ml/min at 240nm tion are out of

range. (Fig 3c)

4 Methanol:Water All parameters are

(80:20 v/v) [pH 3.0]

1ml/min at 240nm

in range as per
USP. (Fig 3d)
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Chromatographic conditions

Table 6: Linearity observation

Table 5: Chromatographic condition \Parameters | ROSU CLOP
Column Prontosil [4.6 x 250mm Amax, nm | 240 240
; eer’s aw - R
(id) ] Beer’s L 50-150 50-150
Particle size packing 10 um limit (ug/ml)
Stationaray phase C 18 Prontosil (54m) Regression | Y=1564x+2.625 | Y=7.716+9.972
Mobile phase Methanol:Water  (80:20 equation (Y*)
v/v) pH 3.0
Detection wavelength 240nm Corr(.el?non 0.999 0.999
Flow rate 1ml/min coefficient
2
Run time 08 min (r?)
Temperature Ambient Slope (b) 1.564 7.716
Sample size 20 uL Intercept (a) | 2.62 9.97
Diluent Methanol
E Lo

[= X=T=7 2.0 00 500 =00 1000
Time[min]

Fig 4: Separation of two drug in selected mobile phase showing Retention time ROSU 3.483 min and CLOP
4.983 min.

Table 7: Observation of system suitability

Peak area Retention Asyr ety No of theoretical
Sr.No Time Plates Resolution
ROSU CLOP | ROSU | CLOP | ROSU | CLOP ROSU CLOP
1 75.0602 408.35 3.483 4,983 0.752 0.956 7849.1 8338.7 6.62
2 74.6202 408.85 3.450 4.950 0.763 0.954 7700.2 8142.8 6.42
3 76.1110 409.75 3.483 5.083 0.742 0.971 7843.3 8290.0 6.40
4 72.0124 406.82 3.466 5.066 0.766 0.956 7794.1 8067.3 6.42
5 74.1202 408.15 3.450 4.950 0.757 0.978 7681.5 8800.2 6.40
Mean 75.26 408.98 3.460 4.994 0.752 0.960 7797.53 8257.53 6.48
S.D 0.765 0.709 0.017 0.076 0.010 0.009 84.34 101.99 0.121
%R.S.D 1.017 0.173 0.513 1.537 1.39 0.967 1.081 1.235 1.877
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Table 8: Accuracy of ROSU

Rosuvastatin calcium
Peak Area Amount Tak- | Amount recov- | % Recovery Average re- | | % RSD
en(mg) ered (mg) covery
120.10 1.6 3.63 98.61
80% 120.59 1.6 3.65 99.63 100.66 0.27
120.32 1.6 3.64 99.06
132.490 02 4.04 99.30
100% 133.44 02 4.07 100.86 99.28 0.38
133.120 02 4.06 100.34
145.13 2.4 4.46 100.10
120% 146.020 2.4 4.49 101.32 99.44 0.46
146.270 2.4 4.50 101.67
Mean 99.59 0.37
Table 9: Accuracy of CLOP
S L Clopidogrel bisulphate
el e Amount Amount recov- | , % Redovery Average re- | | % RSD
Taken(mg) | ered (mg) covery
601.21 24 53.95 99.54
80% 602.780 24 54.13 99.32 99.41 0.22
600.890 24 53.91 99.38
654.810 30 60.36 100.21
100% 655.090 30 60.47 100.56 100.49 0.13
656.090 30 60.51 100.72
708.510 36 66.36 101.46
120% 707.160 36 66.62 100.91 101.33 0.20
709.290 36 66.88 101.62
Mean 100.41 0.18
Table 10: Observation of Precision
Observations . .
Sr. No. Parameter ROSU CLOP Limits
The % RSD of peak area
1 response for three repli- | 1.017 0.173 NMT 2.0
cate injections of standard
2 Theoretical plates 7797.53 8257.53 NLT 2000
3 Tailing factor 1.1787 1.074 NMT 2.0
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Table 11: Observation of changing in flow rate

Observations for flow rate
. No. itabili Limi
Sr. No System Suitability parameter Unchanged 0.9 ml 11ml imits
The % RSD of | ROSU 1.017 0.82 0.75
peak area
! response for | oy yp 0.173 0.20 0.05 NMT2.0
three  repli-
cate injections
Theoretical ROSU 7797.53 6038.7 4556.9
2 NLT 2000
plates CLOP 8257.53 5965.7 5328.9
ROSU 1.28 1.91 1.10
3 Tailing fact MT 2.
WUNG 1actor " op 1.06 0.950 1.00 . 2’
. ROSU 3.483 3.85 2.86
4 Retention
Time (Min) | CLOP 4.983 5.46 413
Table 12: Observaation of changes in organic composition (-10% and +10% Methanol)
Ob ti
Sr. No. System Suitability parameter Uhchatzed s-e;‘(/; /Olons +10% Limits
The % RSD of peak area ROSU 1.017 0.655 0.046
1 for th li- NMT 2.0
O et CLOP 0.173 0.021 0.030
cate injections
ROSU 7797.53 4896 6347.6
2 Thy tical plat NLT 2000
e CLOP 8257.53 8060 9386.6
ROSU 1.28 1.166 1.08
3 Tailing fact NMT 2.0
T CLOP 1.06 1.062 0.88
ROSU 3.483 3.46 3.38
4 Retention Ti Mi
Eslcnime (Min) CLOP 4.983 5.08 4.80
CONCLUSION 2. Telrandhe R. Nanotechnology for cancer ther-

The research indicate that UV spectrophotomerty
and RP-HPLC method to be simple, accurate, spe-
cific, precise, reproducible, and sensitive. No inter-
ference of additives, matrix and good recovery and
environmently friendly method. This implies that
proposed UV and HPLC method can be used for
routine quality control analysis of ROSU and
CLOP in combination pharmaceutical dosage form.

REFERENCES

1. Solanki C, Patel N. Development and valida-
tion of RP-HPLC method for simultaneous es-
timation of rosuvastatin calcium and aspirin in
capsule dosage form. Int ] Pharm Bio Sci.
2012;3(3): 577-585.

apy: Recent developments. Eur ] Pharm Med
Res. 2016;3(11): 284-294.

Masud A A, Begum I. Development and vali-
dation of a RP HPLC method for simultaneous
estimation of aspirine and clopidogrel in com-
bined tablet dosage form. Int ] Pharm Sci Res.
2016;7(11): 4443-4448.

Telrandhe R, Mahapatra D K, Kamble M A.
Bombax ceiba thorn extract mediated synthesis
of silver nanoparticles: Evaluation of anti-
Staphylococcus aures activity. Int ] Pharm
Drug Anal. 2017;5(9): 376-379.

Purkar A J, Balap A R, Jadhav S B, Chaudhari
P D. Development and validation of UV Spec-
trophotometric method for simultaneous de-
termination of rosuvastatin calcium and aspi-

481



Roshan T et al; Int ]. Pharm. Drug. Anal, Vol: 5, Issue: 12, 2017; 475-482

Available online at http://ijpda.com

10.

11.

12.

13.

14.

rin in its pure and pharmaceutical dosage
forms. Int J Pharm Chem Sci. 2012;1(3): 1008-
1012.

Donthula S, Kumar M K, Teja G S, Kumar Y M,
Krishna J Y, Ramesh D. A new validated RP-
HPLC method for determination of Rosuvasta-
tin calcium in bulk and pharmaceutical dosage
form. Der Pharmacia Lettre. 2011;3(3): 350-356.
Shende V, Telrandhe R. Formulation and eval-
uation of Tooth Gel from Aloe vera leaves ex-
tract. Int ] Pharm Drug Anal. 2017;5(10): 394-
398.

Yusuf S M, Samparna S, Yallareddy K, Pavani
B, Sivakala T. Analytical method development
and validation of atorvastatin and clopidogrel
in tablet dosage form by RP-HPLC. Eur ]|
Pharm Med Res. 2017;4(4): 553-558.

Deshmukh P, Telrandhe R, Gunde M. Formu-
lation and Evalua-tion of Herbal Toothpaste:
Compared With Maeketed Preparation. Int J
Pharm Drug Anal. 2017;5(10): 406-410.

Trivedi L, Telrandhe R, Dhabarde D. Differen-
tial spectrophotometric method for estimation
and validation of Verapamil in Tablet dosage
form. Int ] Pharm Drug Anal. 2017;5(11): 419-
422.

Doshi N, Sheth A, Sharma A, Dave ] B, Patel C
N. Validated RP-HPLC method for simultane-
ous estimation of Rosuvastatin calcium and
Telmisartan in pharmaceutical dosage form. J
Chem Pharm Res. 2010;2(2): 252-263.

Chitlange S S, Shinde P S, Pawbake G R,
Wankhede S B. Simultaneous estimation of
thiocolchicoside and aceclofenac in pharma-
ceutical dosage form by spectrometric and LC
method. Der Pharmacia Lettre. 2010;2(2): 86-
93.

Mohammed I B, Karanam V P, Ghanta K M.
RP-HPLC method for simultaneous estimation
of rosuvastatin and ezetimibe from their com-
bination tablet dosage form. Int ] Chem Anal
Sci. 2013;4: 205-209.

ICH. Proceedings of the Inrernational Confe-
rence on Harmonisation of Technical Re-
quirement of Registration of Pharmaceuticals
for Human Use (ICH Harmonised Tripartite
Guidelines). Validation of Analytical Proce-
dures: Methodology, Q2B; Geneva, Switzer-
land.

482



