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HPLC-UV METHOD OF DETERMINATION OF THE
PITAVASTATIN. PART 1. CHROMATOGRAPHIC CONDITIONS.
SOLID PHASE EXTRACTION. PRECISION OF RECOVERY
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The conditions of pitavastatin determination by
HPLC UV method have been examined. The method
of solid-phase extraction of pitavastatin has been
developed. Precision of recovery of pitavastatin has
been determined.

Introduction

Statins (HMG-CoA reductase inhibitors) are wi-
dely used for the treatment of hypercholesterolemia.
Clinical trials in patients with and without coronary
heart disease and with and without high cholesterol
have demonstrated consistently that statins reduce the
relative risk of major coronary events by 30% and
produce a greater absolute benefit in patients with
higher baseline risk [5]. The beneficial effects of statins
may extend beyond their cholesterol lowering effects,
to include so-called pleiotropic effects. These effects
include improving endothelial function, attenuating
vascular and myocardial remodelling, inhibiting vas-
cular inflammation and oxidation, and stabilizing athe-
rosclerotic plaques [9, 10]. Statins also exhibit impor-
tant antitumor activities [7].

Currently few bioanalytical reports devoted to de-
termination of pitavastatin are known. One report
describes quantitative determination of pitavastatin in
plasma by column-switching high-performance liquid
chromatography with ultraviolet detection [4]. The
method is complicated. Four articles are devoted to
the analysis of pitavastatin in biological samples by
liquid chromatography-tandem mass spectrometry |1,
2, 3, 8]. One of them described solid phase extraction
procedure [1]. The method is complicated, needs to
use expensive equipment. Ojha et al. proposed HPLC
method with fluorescence detection for the determi-
nation of the pitavastatin in human plasma [6].

Aims of the study

The aim of this work was to develop simple, fast,
accurate, reproducible, sensitive and selective analyti-
cal method for the determination of the pitavastatin
by HPLC UV method.

Materials and Methods

Chemicals and reagents

Pitavastatin was purchased from Funakoshi Co.,
Ltd. (Tokyo, Japan), mevastatin — from Sigma-
Aldrich. Chemical names of pitavastatin and mevas-
tatin are shown in the Table 1.

Tetrabutylammonium hydroxide, glacial acetic acid
and methanol (HPLC grade) were obtained from
Wako Pure Chemical Industries Co., Ltd. (Osaka,
Japan). Solid-phase extraction cartridges Bond Elute
C18, 50 mg, 1 mL (Varian, USA).

Standard solutions

Composite stock solutions (1 mg/mL) of pitavas-
tatin and mevastatin (internal standard (IS)) were
prepared by dissolving appropriate amounts of the
compounds in DMSO. These stock solutions were
stored at approximately 5°C.

A series of standard solutions were prepared by
appropriate dilution of the above-mentioned stock
solution in methanol to reach the concentration range
of 5-250 ng/mL.

HPLC system

Pitavastatin was determined using a high-perform-
ance liquid chromatography (HPLC) system consist-
ing of the pump LC-6A (Shimadzu, Kyoto, Japan)
and UV-VIS detector L 4200 (Hitachi, Japan). The
Line Recorder CR-6A CHROMATOPAC (Shimad-
zu, Kyoto, Japan) was used for data recording. The
compounds were separated at 25°C on the Inertsil
ODS-3 column (5 pm, 150x4.6 mm 1.D.) (GL Sci-
ence Co. Ltd., Tokyo, Japan) with guard column. The
detection was carried out at 238 nm. For preparation
of the mobile phase 290 mL of water was mixed with
10 mL of 0.5 M tetrabutylammonium hydroxide, ad-
justed to pH 6.0 with concentrated acetic acid and
water until 310 mL, solution was mixed with 690 mL
of methanol. Mixture was delivered at a flow rate of
1.0 mL/min.

Selection of Chromatographic Conditions

Influence of pH, concentration of methanol on the
retention characteristics was studied.
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Table 1

Chemical names of pitavastatin and mevastatin

Name

Chemical name

Pitavastatin

Monocalcium bis{(3R, 5S, 6 £)-7-[2-cyclopropyl-4-(4-fluorophenyl)-3-quinolyl]-3,5-dihydroxy-6-heptenoate}

Mevastatin

[(1S,3R,7S,8S,8aR)-8-[2-[(2R,4R)-4-hydroxy-6-oxooxan-2-yl]ethyl]-7-methyl-
1,2,3,7,8,8a-hexahydronaphthalen-1-yl] (2S)-2-methylbutanoate

Sample Preparation

Care was taken to keep the sunlight off. A cartridge
(1 mL) was activated with 1 mL of MeOH followed
by 1 mL of H2O at vacuum 3 in Hg. 1 mL of sample
(methanole solution of pitavastatin and mevastatin)
was transferred to a 5-mL test tube and was diluted by
4 mL of water. After vortexing for 30 s, the sample
mixture was loaded onto the prepared cartridge at
vacuum 4 in Hg. The cartridge was washed with 1 mL
5% MeOH at vacuum 4 in Hg and dried at vacuum 8
in Hg. The analyte was eluted with 200 pL of MeOH.
After drying up 0.5 min at vacuum 8 in Hg the eluted
solution was mixed with the buffer solution (tetrabutyl-
ammonium hydroxide 16.1 mmol/L, acetic acid until
pH 6.0). Then aliquot of 50 pL was injected into the
chromatographic system.

Precision of Recovery

Preparation of the Quality Control solutions

1. Solution of pitavastatin (10 ng/mL), mevastatin
(internal standard 50 ng/mL): 10 pL of 5 ug/mL so-
lution of pitavastatin was mixed with the 25 pL of
10 pg/mL solution of mevastatin and 4965 UL Methanol.

2. Solution of pitavastatin (25 ng/mL), mevastatin
(internal standard 50 ng/mlL):. 25 pL of 5 pg/mL of
solution of pitavastatin was mixed with the 25 pL of
10 pg/mL solution of mevastatin and 4950 L. Methanol.

3. Solution of pitavastatin (50 ng/mL), mevastatin
(internal standard 50 ng/mL : 50 pL of 5 pg/mL of
solution of pitavastatin was mixed with the 25 pL of
10 pg/mL solution of mevastatin and 4925 uL. Methanol.

Preparation of Standard Solutions

1. Solution of pitavastatin(50 ng/mlL), mevastatin
(internal standard 250 ng/mlL): 20 uL of 5 pg/mL
solution of pitavastatin was mixed with the 50 pL of
10 pg/mL solution of mevastatin and 1930 uL. Methanol.

2. Solution of pitavastatin (125 ng/mL), mevastatin
(internal standard 250 ng/mL). 50 pL of 5 pg/mL
solution of pitavastatin was mixed with the 50 pL of
10 pg/mL solution of mevastatin and 1900 uL. Methanol.

3. Solution of pitavastatin (250 ng/mL), mevastatin
(internal standard 250 ng/mlL). 100 uL of 5 pg/mL
solution of pitavastatin was mixed with the 50 pL of
10 pg/mL solution of mevastatin and 1930 pL Methanol.

Preparation of solution for injection in HPLC

200 pL of each standard solution was mixed with
the buffer solution (tetrabutylammonium hydroxide
16.1 mmol/L, acetic acid until pH 6.0).

Aliquot of 50 pL was injected into the chroma-
tographic system.

Results and Discussion

Chromatographic Conditions

The satisfactory separation and retention charac-
teristics of pitavastatin and mevastatin (internal stand -
ard) at 69% of methanol, and 31% of buffer (tetrabutyl-
ammonium hydroxide 16.1 mmol/L, acetic acid until
pH 6.0) were obtained. Typical chromatogram of the
1250 ng/mL of solution of pitavastatin and solution of
mevastatin 1250 ng/mL is shown in Fig.

Limit of detection and quantification

1. Without solid phase extraction

For the the pitavastatin LOD was approximately
12 ng/mL and LOQ was 40 ng/mL. For the meva-
statin LOD was approximately 30 ng/mL and LOQ
was 100 ng/mL.

2. After solid phase extraction

For the the pitavastatin LOD was approximately
3 ng/mL and LOQ was 10 ng/mL. For the mevastatin
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Fig. Typical chromatogram of standard solutions
of pitavastatin (1) and mevastatin (2).
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Table 3

Recovery data for pitavastatin and IS
(mevastatin) (according to peak heght)

Table 2

Recovery data for pitavastatin and IS
(mevastatin) (according to peak area)

Nomina(lncg(;rr:;:Le)ntration X CV% XeAX Nomina(InZC}rrlncLe)ntration b CV% XeAX

Pitavastatin, 10 122,5 11,94% | 122,5+18,2 Pitavastatin, 10 132,3 11,46% | 132,3+18,8
Mevastatin, 50 102,3 2,691% 102,3+3,4 Mevastatin, 50 102,3 2,691% 102,3+3,4
Pitavastatin, 25 105,9 2,846% 105,9+3,7 Pitavastatin, 25 114,6 3,957% | 114,645,6
Mevastatin, 50 101,9 5,008% 101,946,3 Mevastatin, 50 105,3 6,747% 105,3+8,8
Pitavastatin, 50 108,4 9,913% | 108,4+13,4 Pitavastatin, 50 120,4 8,622% | 120,4+12,9
Mevastatin, 50 102,3 11,12% | 102,3x14,1 Mevastatin, 50 103,7 7,537% | 103,7+9,7

CONCLUSIONS

1. Conditions of determination of pitavastatin by
HPLC UV method were examined.

2. Precision of recovery of the pitavastatin was
determined.

LOD was approximately 8 ng/mL and LOQ was
25 ng/mL.

Precision of Recovery

The data of determination of presicion of recovery
are shown in the Table 2 and 3.
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BOXX-YO METOJ ONMNPEAEJTEHUS MU TABACTATUHA.
YACTb 1. XPOMATOTPAOUYECKHUE YCJIOBUS. TBEPAODA3-
HAS DKCTPAKLIUA. CXOAUMOCTDb CTENMEHU U3BJIEYEHUSA
b.Bapunckuii, C.Hakarapa, C.5Imaro

W3yueHbl yCIOBUSI ONpeesieHUs] MUTaBacTaThHa C MOMOILIBIO
BOXX-Y® wmetona. Paspaborana mpoueaypa TBepaodasHOM
9KCTpaKLMK MuTaBacTatuHa. OnpeaeneHa CXOAMMOCTb CTENEHN
M3BJICYEHUST TIMTAaBACTATHHA.
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BEPX-Y® METOJ BU3HAYEHHS TIITABACTATHUHY.
YACTHUHA 1. XPOMATOTI'PA®IYHI YMOBU. TBEPJO®A3HA EKC-
TPAKLIA. 3BIKHICTb CTYINEHS BUTSAKKHA

b.Bapuncekuii, C.Hakarasa, C.5IMmaro

BuBueHi yMOBM BU3HA4YeHHS IiTaBaCTaTUHY 3a IOMOMOTOI
BEPX-Y® metony. Po3pobiiena npouenypa tBepaodasHoi exc-
Tpakilii miraBacraTuHy. BuaHaueHa 30iKHICTb CTYIEeHSsI BUTSIKKU
MmiTaBacTaTUHY.



