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Abstract
A simple and specific liquid chromatographic method
was developed and validated to the analysis of
Rosuvastatin Calcium API content using the HPLC.
All the parameters were determined according to ICH
guide lines. The detection wavelength of eluent is 254
nm, MeOH and water (90:10) are used as mobile
phases by isocratic elution and a MICROSOLYV make
Cogent ABX C18 5u 100A° (150x4.6mm) Part
Number: 85528-15P column is used for the
separation with a flow rate 1.0 ml/min at ambient
temperature to obtain good chromatographic
separation results. The linearity data obtained for the
concentration ranges from 200 g to 10 g obtained
a linear curve. The response of the rosuvastatin
calcium is linear at 10% to 200%. The correlation
coefficient is greater than 0.99. The developed
method is validated as per ICH guidelines for the
parameters of linearity, suitability, LOD & LOQ,
precision and robustness.
Keywords: Rosuvastatin calcium, isocratic elution,
ambient temperature.
INTRODUCTION:
Rosuvastatin calcium is chemically
bis((3R,5S,6E)-7-[4-(4-fluorophenyl)-2-(N-
methylmethanesulfonamido)-6-(propan-2-
yl)  pyrimidin-5-yl]-3,5-dihydroxyhept-6-
enoate) having a chemical formula
C22H27FN306S and molecular
weight  481.538 g/mol. Generally,
it is available in Crestor, Ezallor trading
names.[1]
Rosuvastatin, a lipid lowering drug
belonging to the statin class of medications,
was patented in 1991 and approved for
medical use in the United States in 2003. It

is available as a generic medication and is

API

Thadicherla Nagesh
Centre for chemical
sciences & technology
JNTU Hyderabad-500085
Telangana, India.

Geesala Lohi Akshita
RIKI tech solutions,
Gachibowli, Hyderabad-
500032
Telangana, India.

used to lower the risk of cardiovascular
disease and manage elevated lipid levels by
inhibiting the endogenous production of
cholesterol in the liver. Despite its
effectiveness in reducing cholesterol, there
have been some adverse effects associated
with its use, including abdominal pain,
nausea, headaches, and muscle pain.[1]

Several analytical techniques have been
described for the estimation of
Rosuvastatin  calcium in  bulk and
pharmaceuticals. Madhina Moid, et al.,[2]
conducted a method validation study in
tablet dosage forms. This study utilized c18
column and mobile phase ACN: phosphate
buffer adjusted to pH 4.5.[2] Another
simple and consistent method reported for
determination of Rosuvastatin calcium
Rameshwar Gholve et al., by using mobile
phase composed of 10mm phosphate buffer
with with 1.1g octane-1-sulfonic acid
sodium salt having pH 2.5 and acetonitrile
in the ratio of 500:500 v/v. maintained at
25°C temperature.[3] H.O. Kaila, et al.,
developed a method for assay of
Rosuvastatin calcium for determination of
content uniformity. They operated a RP-
HPLC instrument by isocratic separation by
using c8 5micron particle size column flow
rate was regulated at 1.5 ml/min using
PDA, mobile phase composition ACN:
H20 (40:60) pH is adjusted to 3.5 with
phosphoric  acid.[4] Previously used
methods were time consuming and
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complex with high proportion of organic
solvents. Therefore, in the present research
a simple and accurate method was
developed and validated for determination
of Rosuvastatin calcium API.

MATERIALS AND METHODS
Chemicals & reagents: Rosuvastatin

calcium API, Acetonitrile HPLC grade,
methanol HPLC grade, Formic acid, water
RANKEM HPLC grade were used.

Figure 1: molecular structure of
rosuvastatin[1]
Instruments:
A high-performance liquid
chromatography- waters alliance was

equipped with a compact photo diode array
detector with an auto injector. The
chromatogram  was  recorded  using
empower software. O.45um filter paper,
electronic analytical balance and ultrasonic
bath were used.

SAMPLE PREPARATION:

Diluent preparation: The diluent of ratio
80:20 v/v was prepared by mixing
accurately, measured volumes of 80ml of
methanol and 20 ml of water in a 100 ml
beaker. Stirred well, sonicated for 5
minutes, and stored well.

Blank preparation: Diluent is taken as
blank

Preparation of Rosuvastatin API sample
stock solution 1 [2mg]: Accurately
weighed 10 mg Rosuvastatin APl sample
and transferred it into a 5ml volumetric

flask and made up to the mark with diluent
and kept in the ultrasonic bath for 2 min for
complete dissolution of sample.
Preparation of Rosuvastatin APl sample
stock solution 2 [200ug]: Accurately
measured 500ul of sample solution from
sample stock solution 1 and transferred it
into a 5 ml volumetric flask and made up to
the mark with diluent.

Preparation of test sample solution
[100pg] Accurately measured 1 ml of
sample solution from sample stock solution
2 and transferred it into a glass vial and
added 1 ml of diluent into the glass vial and
kept on vortex mixture.

METHOD
WORKFLOW:
TRIAL-1
Mobile phase A: Accurately measured 0.1
ml of formic acid and transferred into a
beaker to this 100ml of HLPC grade water
is added and shaken cursorily and

transferred into solvent reservoir.
Mobile phase B: Accurately measured
100ml of HPLC grade 100% acetonitrile
and transferred into olvent reservoir

DEVELOPMENT

Chromatographic conditions:

Column : Cogent RP ABX cl8 5p 100° (150%4.6mm)
Mobile phase : Mobile phase A : mobile phase B (10:90)
Diluent . Methanol :water (80:20)

Flow rate : 0.5ml/min

Column temperature  : Ambient

Sample temperature  : Ambient

Injection volume : 10pl

Run time : 10 min

Elution : Isocratic mode

Absorbance wavelength: 254nm
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Fig2: Blank chromatogram of traill

poor amount of plate count which is not
acceptable so moved on the next trail.

= TRAIL-2

Mobile phase A: Accurately measured 0.1
ml of formic acid and transferred into a
beaker to this 100ml of HLPC grade water
__ is added and shaken cursorily and
== transferred into solvent reservoir

o Mobile phase B: Accurately measured
S 100ml of HPLC grade 100% acetonitrile

ARRRRNS
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Fig 3: Typical chromatogram of sample trail |

i and transferred into solvent reservoir
* Table 3: Results of trail 2
Parameter Value
Retention time 6.1min
Theoretical plate count 2228
Peak area 10278997
Tailing factor 1.09
: Peak height 545380
Observation: The peak shape is good;
- tailing factor is in acceptance range but
Fgmkhtgm” """"""""""""""""" having a poor number of plate count which
- is not acceptable so moved on the next
= trail.
. Fig 5: Typical chromatogram of sample trail 2
g fc E
Table 2: Results of trail 1 .
Parameter Value —
Retention time 6.0 min " e e e - wa -
Theoretical plate count 1274 TRAIL-3 Optimized method
Peak arca 4952455 Mobile phase: accurately measured 180 ml
Tailing factor 1.48 of methanol volumetrically of HPLC grade
Peal height et transferred into the beaker and measured 20

Observation: The peak shape is good but
showing higher tailing factor and having a

ml of HPLC grade water into the beaker and
this methanol water solution is transferred
into the solvent reservoir.
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Fig 6: Blank chromatogram of trail 3

Fig 7: Typical chromatogram of sample trail 3

asaraton 294 o3 884~

Table 4: Results of trail 3

Value

Parameter

Retention time 2.5min

Theoretical plate count 4345

Peak area 237040

Tailing factor 1.2

Peak height 30883

Observation: The peak shape is good,
tailing factor is also in the acceptance range
and having an acceptable number of plate
count so this method is optimized and
validated the method development.
METHOD VALIDATION

The validation of a test method through
laboratory studies is known as method
validation, which ensures that the method's
performance characteristics meet the
requirements of the intended analytical
applications.  This  process  provides
documented evidence of the method's
reliability during normal use, giving

VOLUME 8, ISSUE 4 (2023, Oct/Nov/Dec)
Anveshana’s International Journal of Research in Pharmacy and Life Sciences

(ISSN-2456-3889)ONLINE

assurance that it performs as intended. The
US Food and Drug Administration (FDA)
recognizes the specifications listed in the
current edition of the United States
Pharmacopeia (USP) as legally recognized
for determining compliance with the
Federal Food, Drug, and Cosmetic Act. The
validation of analytical methods is carried
out in accordance with the guidelines set by
the International Council for
Harmonization (ICH).[5]

Validation parameters:

System suitability

Linearity

Limits of detection

Limits of quantification

Precision

Robustness

system suitability:

The assessment of system suitability
involves evaluating the elements of an
analytical system to demonstrate that the
system's performance aligns with the
method's specified standards. To verify the
system's suitability, 5 duplicate injections
(n=5) were administered, in addition to a
single bracketing injection, resulting in a
total of 6 duplicate injections (n=6). The
evaluation of these outcomes encompassed
the analysis of tailing factor retention time
peak height, peak area, and theoretical
plates, considering their RSD% and
STD.[6]
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Table 5: system suitability of HPLC

method for determination of
Rosuvastatin calcium.
S0 RT Peak Peak Peak Plate
area height tailing count
| 247 B1 41062 1l 4385
254 BHN 39899 116 430
3 255 Bl 30883 118 4345
4 254 6553 39748 12 4708
5 255 L% 43496 12 4341
Bracketng 155 230030 3547 115 [HE
standard |
Metn 253 2333365 412725 116 4420.16
STD 0.03 2813.35 1805.70 0.03 146.83
Y%RSD 113 120 437 324 332

Acceptance criteria:
The % RSD for peak areas of rosuvastatin
not more than 2.
The % RSD for retention time of
rosuvastatin is not more than 0.5
The theoretical plate count of
rosuvastatin is consisting more than 2000
The tailing factor of rosuvastatin
peaks is not more than 2.
Linearity:
Linearity is the ability of analytical
procedure to obtain a linear response that is
directly proportional to the concentration of
analyte in the sample stock solution 2
(200ug/ml), serial dilutions were prepared
in a range of 10, 25, 50, 75, 100, 200 ug/ml
(n=6) concentrations. A linearity curve is
plotted against prepared concentrations. A
linearity curve is plotted against prepared
concentrations and peak areas and
regression equation computed to obtain
value of coefficient of determination
().[5]
Table 6: Linearity data of Rosuvastatin
calcium

S.no Concentration Concentration Peak area
(ug/m) level
| 10 10% 12898
2 25 25% 215514
3 50 50% 51
4 75 15% 78883
5 100 100% 13317
6 200 200% 205380
Fig 8: linearity curve plot between
concentration and peak area
linearity curve
250000
y=1028.5¢ + 2610.2
200000 R =0.9968 —m

150000

Area

100000

0 50 100 150 200 250
concentration

Table 7: Results from linearity data of
Rosuvastatin calcium

Correlation coefficient (r) 0.998399
Regression coefficient (R?) 0.9968

Slope 1028.508
Intercept 2610.196

Acceptance criteria:

The correlation coefficient (r) should be
not less than 0.99

Conclusion:

Based on the above data, the experimental
results meeting the acceptance criteria.
Hence the method is linear.

LOD & LOQ

The lowest concentration of an analyte in a
sample that can be detected but not
quantified is referred to as the limit of
detection (LOD), which is determined by
the signal to noise ratio (3:1). On the other
hand, the limit of quantification (LOQ) is
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the lowest concentration of an analyte in a
sample that can be quantified with
acceptable precision and accuracy by the
test method. Typically, the LOQ is
estimated from a determination of signal
noise ratio (10:1).[7]

LOD can be calculated from the formula
LOD=3.36/S[7]

LOD can be calculated from the formula
LOD=100/S[7]

Where, ¢ is the standard deviation of the
response at low end of the calibration curve
and S is the slope of the calibration curve.
Table 8: LOD & LOQ VALUES of
Rosuvastatin calcium

Robustness

To evaluate the robustness of the developed
RP- HPLC method, small deliberate
variations in the optimized parameters
were made in chromatographic conditions
like mobile phase composition and
wavelengths.

The effect of change in
mobile phase composition and wavelength
of detection on retention time and tailing
factor were examined. The parameters and
values obtained are mentioned in the table.
Table 10: Results for Robustness of
Rosuvastatin calcium

Parameter

RT

Linearity(ug/ml)

Value

LOD

253

10-200

2.87ug/ml

LOQ

253

10-200

9.47ug/ml

Parameter

Value

Retention
time

Tailing
factor

Mobile phase
Composition
(MeOH:H-0)

80:20

29

1.41

90:10

2.5

1.12

100%MeOH

1.8

1.32

wavelength

252nm

212

1.25

254nm

213

112

256nm

2.13

1.32

System Precision

The definition of precision for an analytical
method is based on the consistency of
results obtained from multiple tests on a
uniform sample. To assess the precision of
the assay method at 100% concentration,
six injections were made and peak areas &
retention time were measured to determine
the %RSD of Rosuvastatin calcium.

Table 9: Results for precision of
Rosuvastatin calcium
Injection Retention time Peak area
1 247 232358
2 2.54 232467
3 2.55 237297
4 2.54 236478
5 2,55 231693
6 2.55 230976
Mean 2.53 233544.8
STD 0.031411 2656.34
% RSD 1.239918 1.1374

Acceptance criteria:

The %RSD for peak areas of rosuvastatin
calcium from six replicate injections of
standard not be > 2.

CONCLUSION:

The mobile phase chosen for the HPLC
procedure was a mixture of methanol and
water (90:10), in which Rosuvastatin was
found to be soluble. The run time of the
procedure was determined to be 5 minutes.
To ensure the reliability of the method, it
was validated for system suitability,
linearity, precision, robustness, LOD, and
LOQ. The system suitability parameters
were found to be within the acceptable
limits, indicating that the system was
suitable for conducting the assay. The
method demonstrated linearity across a
concentration range of 10-200 ug/ml.
Furthermore, the absence of interference
from the mobile phase confirmed the
method's specificity. Additionally, the
method was deemed robust, as evidenced
by the insignificant variation in results
when the flow rate and wavelength were
altered, as well as when different analysts
performed the analysis.
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The developed method for
analyzing  pharmaceutical formulation
showed a high level of agreement in the
assay results. This indicates that the
proposed method is a reliable approach for
obtaining accurate results and is suitable for
routine analysis of Rosuvastatin calcium in
pharmaceutical formulations.

References:

“Rosuvastatin calcium | DrugBank Online.”

Accessed: Nov. 08, 2023. [Online].
Available:

https://go.drugbank.com/salts/yDBSALTO00 0154

M. Khan et al, “High performance liquid
chromatographic method validation for
determination of rosuvastatin calcium in tablet

dosage forms,” Pakistan journal of pharmaceutical
sciences, vol. 31, Jul. 2018.

R. Gholve, S. Pekamwar, S. Wadher, and T.
Kalyankar, “Stability-indicating RP-HPLC method
development and validation for simultaneous
estimation of telmisartan and rosuvastatin calcium
in bulk and in tablet dosage form,” Future Journal
of Pharmaceutical Sciences, vol. 7, no. 1, p. 224,
Nov. 2021, doi: 10.1186/s43094-021-

00369-2.

H. O. Kaila, M. A. Ambasana, R. S. Thakkar, H. T.
Saravaia, and A. K. Shah, “A New Improved RP-
HPLC Method for Assay of Rosuvastatin Calcium in
Tablets,” Indian J Pharm Sci, vol. 72, no. 5, pp. 592—
598, 2010, doi: 10.4103/0250-474X.78526.

D. Jenkins et al., “Method Validation Approaches
for Pharmaceutical Assessments — Highlights with
High Performance Thin Layer Chromatographic

(HPTLC) Techniques,” in Calibration and
Validation of Analytical Methods - A Sampling of
Current Approaches, IntechOpen,
2017. doi:
10.5772/intechopen.71765.
“Basic  Concepts and the Control of
Separation,” in Introduction to Modern Liquid
Chromatography, John  Wiley &  Sons,
Ltd, 2009, pp. 19-86.

doi: https://doi.org/10.1002/9780470508183.c
h2.
“What is meant by the limit of detection and
quantification (LOD / LOQ)?” Accessed: Nov. 08,
2023. [Online]. Available:
https://mpl.loesungsfabrik.de/en/english-

blog/method-validation/limit-of-detection-
quantifcation

[8] Skoog, Douglas A. et al. Fundamentals of Analytical

[9] United

[10]

[11]

[12]

[13]

Chemistry / Douglas A. Skoog, Donald M. West, F.
James Holler, Stanley R. Crouch. Ninth edition.
Belmont, CA: Brooks/Cole, Cengage Learning,
2014. Print. Schlemmer, G. & Schlemmer, J. (2022).
Instrumental Analysis: Chemical IT. Berlin, Boston:
De Gruyter. https://doi.org/10.1515/97831106896
62

States  Pharmacopeial ~ Convention.
Committee of Revision. (1994). United States
Pharmacopeia, the National Formulary. United
States Pharmacopeial Convention,
Incorporated.

Vempala, N., Rao, S. V., Shree, A. J., &
Pradhan, B. S. (2016). An asymmetric synthesis of
rosuvastatin calcium. Synthesis, 48(23), 4167-4174.
Lee, Y. H., Viji, M,, Lee, E., Jo, H., Yoo, K., Sim, J., ...
& Jung, J. K. (2017). Synthesis and characterization
of Rosuvastatin calcium impurity A; a HMG-CoA
reductase inhibitor. Tetrahedron Letters, 58(26),
2614-

2617.

Ermer, J., & Miller, J. H. M. (Eds.). (2006). Method
validation in pharmaceutical analysis: A guide to
best practice. John Wiley & Sons.

Sahu, P. K., Ramisetti, N. R., Cecchi, T., Swain, S.,
Patro, C. S., & Panda, J. (2018). An overview of
experimental designs in HPLC method development
and validation. Journal of pharmaceutical and
biomedical analysis, 147, 590-611.

[14] Araujo, P. (2009). Key aspects of analytical
method validation and linearity evaluation.
Journal of chromatography B, 877(23),
2224-2234.

Anveshana’s International Journal of Research in Pharmacy and Life Sciences
EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com

33



