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Abstract

The aim of this study was to develop a reversed-phase high performance liquid chromatographic (RP-
HPLC) method for the simultaneous determination of quinapril (ONP) and hydrochlorothiazide (HCZ) in
pharmaceutical dosage forms. In this method quinapril, hydrochlorothiazide and perindopril (internal
standard) were separated using a reversed phase column (Hichrom CI8; 250%4.6 mm i.d.; 10 um) with
acetonitrile: potassium dihydrogen phosphate (at pH 2.5; 0.067 M) (40:60 v/v) as a mobile phase. UV
visible dedector set at 211 nm and mobile phase was pumped at 1.0 mL/min flow rate. The
chromatographic separation was performed at 25 °C. In these conditions the retention times for
quinapril, hydrochlorothiazide and perindoprile were 4.391, 3.237 and 3.931 min, respectively. Linearity
was obtained in the concentration range of 2-30 ug/mL jfor quinapril and 1.25-18.75 ug/mL for
hydrochlorothiazide. The proposed method has been fully validated and allows a number of cost- and
time-saving benefits. It was successfully applied to the determination of QNP and HCZ in synthetic
mixtures and in pharmaceutical dosage forms. The proposed method is simple, rapid and suitable for
quality control (QC) applications.
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Kinapril ve Hidroklorotiazidin Farmasotik Dozaj Formlarindan Es Zamanh
Tayini I¢in Sivi Kromatografisi Metot Validasyonu

Bu ¢alismanmn amact kinapril ve hidroklorotiazidin farmasotik dozaj formlarindan es zamanli tayini
icin ters faz yiiksek performans sivi kromatografisi yontemi gelistirmektir. Bu yontemde kinapril,
hidroklorotiazid ve perindopril (i¢ standart) bir ters faz kolonu (Hichrom C18; 250%4.6 mm; 10 um) ile
hareketli faz olarak asetonitril: potasyum dihidrojen fosfat (pH 2.5; 0.067 M) (40:60, h/h) kullanilarak
ayrilmistir. UV goriiniir bolge dedektorii 211 nm’ye ayarlanmis ve mobil faz 1.0 mL /dak akis hiziyla
pompalanmistir.  Kromatografik ayrim  25°C°  de  gergekiestivilmistir.  Bu  sartlarda  kinapril,
hidroklorotiazid ve perindopril icin alitkonma zamanlart swrasiyla 4.391, 3.237 and 3.931 dakikadir.
Dogrusallik kinapril icin 2-30 ug/mlL ve hidroklorotiazid icin 1.25-18.75 ug/mL konsantrasyon
arahiginda elde edilmistiv. Onerilen yontem tamamen valide edilmis ve malivet ve zaman tasarriufi
sagladigr bulunmugstur. Yontem sentetik karisimlardaki ve farmasotik dozaj formlarindaoki kinapril ve
hidroklorotiazidin tayininde basariyla uygulanmstiv. Onerilen yontem basit, hizli ve kalite kontrol
uygulamalary icin uygundur.

Anahtar kelimeler: Kinapril, Hidroklorotiazid, RP-HPLC, Es zamanli tayin, Validasyon.
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INTRODUCTION

Quinapril ~ (QNP),  (3S)-2-{N-((S)-1-ethoxycarbonyl-3-phenylpropyl)-L-alanyl}-1,2,3,4-
tetrahydro-isoquinoline-3-carboxylic acid (Figure 1a), is a prodrug and an ACE inhibitor.
Hepatic esterases transforms quinapril into active metabolite quinaprilat. QNP arrives peak
concentration in 1 hour (1, 2). QNP inhibits angiotensin converting enzyme, an enzyme which
catalyses the formation of angiotensin Il from its precursor, angiotensin 1. Angiotensin Il is a
powerful vasoconstrictor and increases blood pressure through a variety of mechanisms. Due to
reduced angiotensin production, plasma concentrations of aldosterone are also reduced,
resulting in increased excretion of sodium in the urine and increased concentration of potassium
in the blood (3).

Hydrochlorothiazide (HCZ), 6-chloro-3,4-dihydro-2H-1, 2, 4-benzothiadiazine-7-
sulphonamide-1,1-dioxide (Figure 1b), is a thiazide diuretic. Thiazides are moderately potent
diuretics and show their diuretic effect by reducing the reabsorption of electrolytes from the
renal tubules (4). HCZ is fairly rapidly absorbed from the gastrointestinal tract. It is reported to
have a bioavailability of about 65 to 70%. It has been estimated to have a plasma half-life of
between about 5 and 15 hours and appears to be preferentially bound to red blood cells. It is
excreted mainly unchanged in the urine.

Hydrochlorothiazide and the other thiazide diuretics are used in the treatment of
hypertension either alone or with other antihypertensives such as ACE inhibitors (like QNP) and
beta blockers. They are also used to treat oedema associated with heart failure and with renal
and hepatic disorders.

Figure 1. Chemical structures of quinapril (a), hydrochlorothiazide (b) and perindopril (c)

There have been a lot of issue for the determination of QNP and HCZ individually, in
combination together or with other compounds. Also there have been some studies QNP and its
metabolite quinaprilat but there have been no reports concerning the simultaneous determination
of QNP and HCZ using HPLC-UV/visible technique from pharmaceutical dosage forms.
Simultaneous determination studies for QNP and HCZ were liquid chromatographic-tandem
mass spectrophotometric (5), derivative spectrophotometric (6), ratio spectra derivative
spectrophotometric and chemometric (7), densitometric (8) and high performance thin layer
chromatographic (HPTLC) (9) methods.

HPLC methods are useful in the determination of drugs in pharmaceutical dosage forms and
biological fluids. Owing to the widespread use of HPLC in routine analysis, it is important that
good HPLC methods are developed and thoroughly validated (10-13).
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