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VALIDATION OF HPLC METHOD FOR DETERMINATION
OF HMG CO-A REDUCTASE INHIBITORS

M. Manoval, I. Penchevaz, P. Peikovz, G. Petrova' and B. Tsvetkova’

'Department of Social Pharmacy, Faculty of Pharmacy, Medical University — Sofia
’Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Medical University — Sofia

Summary. The goal of the present study is an adaptation and validation of the Pharmacopoeia HPLC
method for evaluation of HMG-Co A reductase inhibitors. In adaptation, mobile phase and
chromatographic column are modified. The analytical procedure is validated with respect to specificity,
linearity, precision, accuracy, robustness and LOD and LOQ. The proposed RP-LC method can be
applied for the routine analysis of commercially available formulations of simvastatin and lovastatin.

Key words: HPLC, validation, simvastatin, lovastatin

BAJIMIUPAHE HA TEHHOXPOMATOI'PA®CKHN METO/{
3A KOJIMYECTBEHO OIPEAEJIAHE HA HMG CO-A
PEAYKTA3ZHU UHXUBUTOPU

M. MaHOBal, n. Heﬂqenaz, 1I. [Ieifmonz, I. HeTpOBal ub. HBeTKOBa2

'Karespa “Opranusanus 1 HKOHOMUKa Ha (apManusTa”, dapManesTiuueH Bpakyirer,
Menuunacku yauepcutet — Codust

’Karenpa “dapmarieBTiuna xumus”, GapMarieBTHYCH ¢axynrer, Meauuuncky yausepcureT — Codust

Pestome. [IpoBeneHn ca w3cienBaHus C LeN aJalTHpaHe M BaJUAMpaHe Ha (hapMaKoleeH TEYHO-
xpomarorpadckn Meron 3a aHam3 Ha HMG-Co A-penykTa3sHu HHXHOUTOPH, KaTo ca MOAU(MUIpPaHT
JIBE OT XpoMaTorpad)CKuTe yCcloBUs — ChCTAaBBT HA MOABIDKHATA (asa M BUABT Ha copOeHTa. MeToabT
€ BaJIMIMpPaH 10 OTHOLIECHHE Ha CHEUM(UYHOCT, JIMHEHHOCT, TOYHOCT, MOBTOPSIEMOCT, YCTOHYMBOCT,
rpaHMLa Ha KOJMYECTBEHO ONpENeIsiHe M TPaHHIa Ha OTKPHBaHe. AHAJIWUTHYHATA MPOLEIypa € IIpH-

JIO)KeHa YCIICTITHO 3a KOJIMIECTBEHO OlpeNieisiHe Ha Simvastatin u Lovastatin B TabmeTku.

KmouoBu nymun: HPLC, Banuaupane, simvastatin, lovastatin

Introduction

Hypercholesterolemia is one of the major risk
factors for coronary heart disease [1]. Therapeutic
strategies for the prevention of atherosclerosis are
essentially based on the correction of major risk
factors, such as elevated plasma lipid levels or arterial
blood pressure [11]. In the recent years, a new class of
agents was developed that specifically inhibits 3-
hydroxy-3-methylglutaril coenzyme A (HMG-CoA)
reductase, the rate-limiting enzyme in cholesterol
biosynthesis. A number of clinical studies have
demonstrated that HMG-CoA reductase inhibitors,
either alone or in association with other hypolipidemic
drugs, can induce regression of vascular atheros-
clerosis, decrease the incidence of coronary heart
disease, and improve survival in coronary heart disease
patients [4, 15, 18, 20]. After the discovery of the first
INN of HMG Co-A reductase inhibitors, simvastatin
and lovastatin, their market share performs permanent

increase and they became of a major interest for all
pharmaceutical manufacturers [14]. For the first
authorized INN, a pharmacopoeial method for their
analytical assay is already available [5]. The analytical
methods used for quality control of HMG Co-A
reductase inhibitors are in general HPLC methods [5].
The development of lots of new INN of HMG Co-A
reductase inhibitors with well established chemical and
pharmacological characteristics pose a task for the
adaptation of the existing pharmacopoeia methods for
HMG Co-A reductase inhibitors’ simultaneous ana-
lytical characterization. This is especially important for
the generic pharmaceutical manufacturers to be able
quickly to prepare the marketing authorisation dossier,
after the patent expiration, and to benefit from the
provision of the European medicinal legislation [6].
Researches are trying either to develop new
HPLC methods or to adapt the pharmacopoeia one.
Borek - Dohalsky et al. are using the HPLC method
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for quantitative determination of the major statin
drug atorvastatin (ATV) and its metabolite 2-hydro-
xyatorvastatin (HATV) [2]. For the pharmacokinetic
purposes prevail the studies that are using the liquid
chromatography alone or in combination with mass
spectrometry for the determination of HMG Co-A
reductase inhibitors in human plasma [3, 7-10, 19,
22]. The HPLC was used also for the stability
monitoring of lovastatin [12].

Of a particular interest are the articles focusing on
the usage of HPLC for the simultaneous analysis of
HMG Co-A reductase inhibitors or for their deter-
mination in pharmaceutical dosage forms. These
studies were performed for amlodipin and atorvastatin
by Sivakumar et al. [16]. Stanisz et al. validated the
HPLC method for the determination of atorvastatin in
tablets and for monitoring stability in solid phase [17].
Wang and co-workers applied the UV-spectrometric
for determination of simvastatin in its tablet dosage
form [21]. It was found only one work for the
simultaneous analysis of five HMG-CoA reductase
inhibitors — atorvastatin, lovastatin, pravastatin,
rosuvastatin and simvastatin — Pasha et al. develop a
new method for use in pharmaceutical formulations
[13]. This stimulated our interest towards the
adaptation of Pharmacopoeia method for simultaneous
analytical assay of HMG Co-A reductase inhibitors
substances, as well as in pharmaceutical dosage forms.

The goal of this study is an adaptation and
validation of the Pharmacopoeia HPLC method for
determination of lovastatin and simvastatin in tablet
formulations.

Materials and methods

Reagents

Simvastatin and lovastatin pure powder with
99.87 and 99.50 % purity were used as standards.
Tablets containing 40 mg active drugs were
obtained commercially. LC-grade acetonitrile was
supplied from Merck (Germany). All other chemical
reagents were of analytical grade.

Instrumentation and chromatographic conditions

Chromatography is carried out isocratically, on
modular HPLC system LC-10A Shimadzu (Japan)
arranged with a LC-10A pump, solvent degasser
DGU-3A, Rheodyne injector with 20 ml loop,
column oven CTO-10A, SPD-M10A diode array
detector and communication bus module CBM-
10A. Compounds are separated on a LiChrosorb
C18, 250 mm x 4.6 mm, 5 um column. The mobile

phase is 70:30 (v/v) mixture of water and
acetonitrile, filtered and degassed prior to use.
Isocratic elution is carried out at a flow rate of 1.5
ml/min at ambient temperature. UV-detection is
performed at 240 nm.

Preparation of reference solutions

Stock solutions of simvastatin and lovastatin were
prepared at 200 pg/ml in mobile phase as a diluent.
The working solution of simvastatin and lovastatin
was prepared at concentration of 40.00 pg/ml, respec-
tively, by diluting the stock solutions in mobile phase.

Preparation of test preparation

Ten tablets were weighed and finely powdered. An
accurately weighed amount of the powder equivalent
to average mass of one tablet was transferred into a
100.0 mL volumetric flask. Approximately 70 mL of
mobile phase were added, sonicated for 10 min and
shaken for 15 min. The volume was diluted to the
mark with mobile phase and mixed thoroughly. The
solution was filtered through a 0.45 pm membrane
filter and was further diluted with mobile phase to
achieve a final concentration of 40.00 pg/ml.

Results and discussion

The mobile phase consisted only of acetonitrile
and water without buffers and the retention times of
all HMG-Co A reductase- inhibitors do not exceed
10 minutes. Isocratic regime permits to obtain a
good chromatographic behavior in parallel of linear
gradient, buffered phases and ion-pair techniques
presented in Pharmacopoeia and other literature
sources.

Validation of HPLC method

In order to prove the reliability of the method, the
procedure was validated by investigating the
analytical parameters selectivity, linearity, precision,
accuracy, robustness, limit of detection (LOD) and
limit of quantitation (LOQ). Validation characteris-
tics are in conformity with the requirements of EU
Pharmacopoeia VI [8].

Specificity

The specificity of the method was determined by
checking the interference with the components from
placebo. No interference was observed for any of
the components like excipients of both drugs.

Linearity

For determination of the linearity, a set of solutions
of substances with increasing concentration was
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prepared and analysed by linear regressive analysis.
Linear correlation was obtained between peak area and
concentration in the range of 4-24 mg/ml for
simvastatin and 6-32 mg/ml for lovastatin. The
corresponding  correlation coefficients (R*) were
0.9998 and 0.9996 for simvastatin and lovastatin,
respectively. An excellent correlation existed between
the peak areas and concentration of both compounds.

Precision

The precision of the method, as intra-day
repeatability, was evaluated by performing six
independent assays of the test sample preparation and
calculating RSD (%). The intermediate (inter-day)
precision of the method was checked by performing
same procedure on different days by another person
under the same experimental conditions.

The RSD values measured during assessment of
intraday and interday precision were < 2.0% for
both simvastatin and lovastatin, confirming the
method is precise (Table 1).

Accuracy

For determination of the accuracy, samples of
model mixtures placebo with adding active
ingredient with content of 80% to 120% of
theoretical quantity were analysed. Each sample was
analysed in triplicate. Values of SD and RSD are

Table 1. Precision of the method proposed

within the pharmacopoeia limits. The results for the
accuracy investigations are shown in Table 2,
presented as % recovery and RSD.

Robustness

The robustness of the method is a measure of the
capacity to remain unaffected by small variations in
method parameters and provides indication of its
reliability during normal usage. Robustness of the
analytical procedure was studied by deliberately
varying parameters like mobile phase composition
and flow rate. Column-to-column reproducibility
was also checked by using a C18 column of
different make (Nucleosil) with same dimension.

The elution order and resolution for both
components were not significantly affected by small
variation of the conditions. Results from study of
the robustness of the method were listed in Table 3.

Limit of detection and limit of quantification

The limits of detection and quantification were
evaluated by serial dilution of simvastatin and
lovastatin stock solution until the signal-to-noise
ratios were 3:1 for LOD and 10:1 for LOQ. The
LOD for simvastatin and lovastatin were 25.00 and
30.00 pg, respectively; the LOQ were 50.00 and
70.00 pg, respectively.

Simvastatin Lovastatin
Amount found (mg/tablet) Amount found (mg/tablet)
Amount claimed Amount claimed
(mg/tablet) Intra-day Inter-day (mg/tablet) Intra-day Inter-day
repeatability repeatability repeatability repeatability

39.95 39.58 39.54 39.51
38.96 39.46 39.47 39.62
39.24 39.05 39.87 39.80

40.00 40.00
39.51 39.02 39.12 39.26
38.99 39.87 39.56 39.18
39.12 39.65 39.14 39.71
Mean 39.26 39.43 Mean 39.45 39.51
Sq 0.378 0.339 Sq 0.284 0.248
%RSD 0.96 0.86 %RSD 0.72 0.68
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Table 2. Accuracy of the method described

Simvastatin Lovastatin
Added amount, mg Found amount, mg Recovery, % Added amount, mg Found amount, mg Recovery, %
32.00 31.91 99.72 32.00 31.76 99.25
31.82 99.43 31.91 99.72
32.01 100.0 31.82 99.43
40.00 39.34 98.35 40.00 39.52 98.80
39.68 99.20 39.68 99.20
39.73 99.32 39.51 98.77
48.00 48.10 100.2 48.00 48.00 100.0
47.74 99.46 47.59 99.15
47.56 99.08 47.82 99.63
Mean: 99.42 Mean: 99.32
Sq=0.543 Sq¢=0.411
RSD (%) = 0.55 RSD (%) =0.41
Table 3. Robustness parameters of LC method (n=6)
Factor Level Simvastatin Lovastatin
Mobile phase composition Assay, % % RSD Assay, % % RSD
65:35 -5 100.0 0.65 98.8 0.98
70:30 0 99.6 0.93 99.6 1.05
75:25 +5 99.4 0.92 99.1 0.87
Flow rate of mobile phase
1.3 -0.2 98.7 0.64 98.2 0.56
1.5 0 101.0 0.89 99.6 0.85
1.7 +0.2 99.8 0.97 99.8 1.21
Stationary phase
Nucleosil C 18 - 99.8 0.91 99.1 1.04
LiChrosorb C18 - 99.5 0.98 99.6 0.95
Conclusion 3. Bahrami, G. et al. Determination of atorvastatin in

An adapted and validated pharmacopoeia method
for determination of simvastatin and lovastatin was
developed as well as mobile and stationary phase were
modified. The proposed method is simple, selective
and applicable for routine analysis of HMG-CoA
reductase inhibitors in pharmaceutical preparations.
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