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Simultaneous Determination of Omeprazole and its Metabolites
in Human Plasma by HPLC using Solid-phase Extraction
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Absiract

A rapid, simple and sensitive HI'L" assay was dc\fl..]ﬂp:_.d for the simultancous determina-
tion of omeprazole and its 111.1|1r metabelites in human plasma using a solid-phase
extraction procedure.

Eluent (50 uL) was injected o1 an uBondapak C 5 reversed-phase column (4-6 mm i.d.,
250mm; 10 um). The mobile piiase consisted of 0.05 M phosphate buffer (pH 7.5) and
acetonitrile (75:25, v/v) at a flow rate of 0-8mLmin™". UV detection was at 302 nm.
Mean recovery was greater than 96% and the .mal%,tlcnl responses were linear over the
omeprazoele concentration range of 50-2000ng mL ™", The minimum detection limits were
10, 10 and 15ngmL"~" for omeprazole, omeprazole sulphone znd hydroxyomeprazole,
rcspectwc];-,f The method was used to determine the plasma concentration of the respective
analytes in four healthy volunteers after an oral dose of 40 mg omeprazole.

The extraction procedure and HPLC mcthod is simple, precise and quick, and suitable
for the ctudy of pharnmcakm:—: ‘¢ disposition and meldh::hsm of omeprazole, which is
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extensively metabolized in man.

Omeprazole, a selective H/K* ATPase mhibitor
in gastric parictal ceils is widely used ir various
gastric acid-related disorders (Lamers =i &l 1984
Holt 1991; Gunasekaran & Hassall 1% 3). Ome-
prazole undergoes rzpid and extensive me*abolism
by the liver (Cederberg. et al 1989; Audersson
1996). Three major primary metabolites of ome-
prazole are hydroxyomeprazole, omeprazole sul-
phone and omeprazole sulphide. Omeprazole
sulphone and hydroxyomeprazole are the major
metabolites found in plasma. The concentration of
omeprazole sulphide is usually too low to be
determined in plasma (Lagerstrom & Persson 1984)
and that of omeprazole and omeprazols sulphide is
also negligible in wrine (Naesdal et al 1986;
Regardh et al 1990). Several HPLC methods are
available for the determination of omeprazole and
its metabolites in biological fuids (Milialy et al
1983; Lagerstrom & Presson 1984; s nantea &
Narang 1988; Kobayashi et al 1992). ' swever, the
extraction procedures used are tedious and time-
consuming. We report the simultaneous deterini-
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nation of omeprazole, hydroxyomeprazole and
omeprazole sulphone in plasma using a conven-
tional extraction procedure and HPLC system. The
method was applied to a pilot pharmacokinetic
study of omeprazole and its mcmbuhte'; in healthy

valuntﬂtrs

Materials and Methods

Materials

Omeprazole and omeprazole sulphone were gener-
ous gifts from Union Quimico, Farmaceutica
(MaHora, Barcelona). Hydroxyomeprazole was a
kind gift from Astra Hassle (Molndal, Sweden).
HPLC grade acetonitrile and methanol were pur-
chased from Merck (Germany) and Daroupakhsh
(Tehran, Iran), respectively. All other reagents
were of analytical grade.

Solid-phase extraction

Phenacetin (5 jig mL™"), the internal standard, was
added to 1-mL plasma samples. The plasma was
passed through a 500 mg C,y cartridge connected to
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a vacuum elution system. The cartridge was
washed twice with | n.L dovble-distilled water 1o
remove any potential interfering compounds, and
washed once with 1 mL phosphate buffer (0-125 M,
pH 8). After drying, omeprazole and its metabolites
were eluted by 500 uL acetonitrile and 50 uL eluent
was injected onto the HPLC column.

Apparatus and chromatographic concitions

A Waters liquid chromatograph system comprising
a pump model 600, UV detector model 486, inte-
grator model 746, a 4-6 x 250mm yBondapak Cx
column (10 um) and a pBondapak C,g precolumn
were used. The mobile phase consisted of aceto-
nitrile and 0.05M phosphate buffer (pH 7-5)
(25:75, v/v) at a flow rate of 0-8mL min™" and the
injection volume was 50 uL.. UV detection was set
at 302 nm, chromatograms were traced on an inte-
grator and peak heights were determined. The
procedure was performed at room lemperature.
Quantification was based on peak height ratio using
phenacetin as internal standsrd. -
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Standard solutions and calibration
Standard solutions for plasma detzrmination of
omeprazole and metabolites were prepared by i.‘]lS-
solving ﬂmcpraznlr: in acetonitrile {1 mgmlL™ },
omeprazoie f.ujpnune and hydroxyvneprazole in
methanol (1 mgmL~ ", and then scrial dilutions
were made in 0-05M phosphate buffer (pH 7-3).
Different amounts of standard solutions were added
to blank plasma to prepare plasma standards.
Calibration samples were prepared in the same way
and assayed.

Subjects and sample preparation
The method was used in a prelimirary study of the
concentration—time profile of omeprazole and its
metabolites in the plasma of four healthy male
volunteers (aged 28-33 years). Informed consent
~was obtained from each voiunieer and the experi-
ment was approved by an institutional ethical
committee. After overnight fasting, each subject
was given two 20-mg omeprazole capsules {Losec).
‘Blood samples (5-10mL) were collected at 1), U-5,
1, 1.25, 1.5, 1.75, 2, 2-25, 2.5, 4 6 and. 8 alter
drug administration, centrifuged and plasma col-
lected and stored at —70°C urtil assayed. All
volunteers were non-smokers and had not taken any
drugs the week before or during experiment. A
light breakfast was given 2h, and standard lunch
4 h, after drug administration.
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Figure 1. Represcntative chromatograms of blank plasma.
with omeprazole, metaholites and phenacetin (A), blank

plasma with phenacetin (B) and human plasma 6 h after oral
administration of 40mg omeprazole (C). Peaks: 1. hydroxy-
omeprazole; 2. DITIE.P:I’:LZ.L"I': sulphone; 3. phenacetin (inlernal
standard); 4. omeprazole. An unknown metabolite is indicated
by X.
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Pharmacokinetic parameters were determined by

a model-independent” method using a computer

program developed in our laboratory, The slope of

the terminal portion of the plasma concentration—
ime~ curve was determined by least-squares

regression analysis, the apparent elimination half--

life (1) of each of the analytes was caleulated as
ty =0693/K,. Areas under the plasma .con-
centration—time curve (AUC) of omeprazole,
omeprazole sulphone and hydroxyomeprazole were
calculated by the trapezoidal rule with time extra-
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Table 1. Extraction yields of omeprazole and its metabulites
from plasma.

Analyte Coren &dt:ﬁm‘ Recovery OV (%)
(ngml™") (%) i
Onweprazole kL 0003 00d
I YR-5410.2 n-20
L] BU-3-£0402 a2

Onucprazole sulphone o 97.3+4.] £.20
25 lﬂi-ﬁ +7-2 gg‘i’
Hydroxyomeprazole [LEY 92849 -27
230 93432 o

Results are mean £ 5.6 of 3-6 samples. CV = coelficient of
variation,

polated to infinity. The apparent oral clearance of
omeprazole and its metabolites were calculated as
dose/AUC,. 5. The maximum plasma concentra:
tion {Chyax) and the time 10 reach Crug (T ) for all
the analytes were read from the obtained data.

Resulls sond Discussion

The proposed method is more convenient and less
tishe-consuming with respect o a Jiquid--diguid

extraction procedure. Typical chromatograms of

omeprazole and its metabolites are shown in Figure
1. No interfering peaks were observed in clroma-
tograms of blank plasma samples. The deisction
Hmit was 10, 10 and 1Sngml™" for omeprazole,
owacprazole  sulphone and  hydroxyomeprazole,
respectively, which is below the drug concentation
usually expected in samples from patients faking
therapeutic doses of omeprazole. An extra peak
{Figure 1T) was also observed. This may be due to
an unidentified metabolite of omeprazole and needs
to be identified and characterized. The standard
curves were fincar over the comcentiation range

= Y
50-2000ngmL~" for omeprazole, omeprazole.
sulphone and hydroxyomeprazole with regression -

coefficients ol 0-981, 0-995 and 0-998, respectively.

The mean recovery of omeprazole and omepra-
zole sulphone and hydroxyomeprazole from plasma
ranged from 89-3 to 102-8% in Table 1), indicating

that the proposed method can achieve complete

recovery of the compounds studied from plasma.
The coelficient of variation was less than 0.2% for
omeprazole (Table 1). The analytical precision and
accuracy is given in in Table 2. '

The method was used to determine omeprazole
and its metabolltes in plasma samples from four
healthy volunteers who had received an oral dose

of 40mg omeprazole. A sample concentration~

lime curve of omeprazole and the metabolites is

shown in Figure 2 and the individual pharmaco-
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Figan: 2. Wumam plasma concentration—time curves of ome-
e (@), omepganile sulphone (8) and hydroxyomepra-

mole () alier an ol dose of 40 mz omcprazole.
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Table 2. Precision and sccomey of the inta- wnd nterdiy ol ameprarole and its
= sinctatbolites n plasma, : el
Ay Comcnadded  m  Culeslwed  ©V  Accoracy
I - gl "y {snmmt s ) 5y
Intevday s A
Dumeprzole ] 6 DARIEAND | 446 -3
gLy} # METIEIAT ] By —5h
Dimgprazole wilphone i 3 4RISHNY 25 ~37
Wpdimssnmamnzole hul] 3 diigdl-i H_':’i_::-:?&_ 15 -7 ;
Briterdlay e (ﬁf
Omeprazole ") R 0 B B R T 1%
SO0 a7 52091250 4.7 54
Omeprazole suiphone  + 500 ; 5227452 e 45
Hydrogyumeprizole Hun 3 i

24T 1 —45
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Table 3. Individua pharmacokinetic pa-ameters afler oral administration of 40 mg omeprazole to four healthy volunteers..

-

Analyte K. th™") it {h) Coe (ngmL ™" T (D) AUC,_, (ng hmL™:
Omeprazole 141 0.49 310-75 100 M707
Omeprazole sulphone 0-13 510 11940 : 1-75 55360 °
* Hydroxyomeprazole 022 307 34810 1-75 102720 .
Omeprazole ; 129 (153 44300 200 339.80
Omeprazole sulphone 054 116 35.10 175 9016
Hydroxymneprazole 0-30 2-36 39940 : 2.00 651-60
Omeprazole 1.19 : 057 . 351.50 1.75 41096 -
Omeprazole sulphone (43 161 . 57050 2.00 941-90
Hydroxyomeprazole -7 4.0 25130 2.00 571-80 _ -
Omeprazole 0-66 1-05 26095 1-75 : 143333
Omeprazole sulphone 0-30 . 230 . 362-40 1-75 122820
Hydroayomepiazole ki T 40 158-90 200 987-30

i

kinetic paramelers caleulated [om the data are Andersson, T. (1996) Pharmiacokinetics, metabolisnd and intes

given in Table 3 actions of acid pump inhibitors. Clin, Pharmacokinet. 31: 9
5 28

The method is simple, sensitive and less Ume-  cogomerg, C., Andersson, T., Skanberg, L. (1989) Omeprazo

consuming for the sunullancons determination of pharmacokinetics and metabolism in man, Scand. J. Gastn
omeprazole and its metabolites in human plasma enterol. 166: 3340 o e
compared  with  previously. jieported  methods Gunasckaran, 'T. S., Hassall, £. G. (1993) Efficacy and safe
(Mihaly et al 1983; Lagerstrom & Persson 1984, :;EE*:ﬂfl‘{f;-d‘;};ritfgm Et;;l;ﬂ-“ﬂﬂphﬂsﬂal'm“u* i
Amantea & Narang 1988, Kobayashi ct al 1992). 111 s. (1991) Proton ['mmp inhibition for acid-related diseas
Although the pharmacokinetic parameters were South Med. 1. 84: 1078— 1087 '
derived from a limited number of subjects, the  Kobayashi, K., Chiba, K., Sohn, D. R., Kato, Y., Ishizaki,
mean values appear to be comparable with those (1992) Simultancous determination of omeprazole and
tepoited previcusly (Mihaly et al 1983). The dala mf:tluhﬂlues in p]-‘lsl‘l.'llu_ flt;d urine by reversed-phase HPL
“for precision and limit of detection are comparable gll:r:.n:::[:gl:mg;; r;;;‘_"‘;{[]jpmmm'mmd Coeonl
with thase reported previously (Mihaly et al 19830 Lagerstrom, P. 0., Persson, B. A. (1984) Determfation
Lagerstrom & Persson [984; Kobayashi et al 1992) omeprazole and metabolites in plasma and urine by ligy
and because of the simplicity of the extraction chromatography. J. Chromalogr. 309: 347-136 .
procedure this method appests to be suitable for Lamers, C. B. . W., Lind, T., Moberg, 5. (1384) Omepraz: -
routine clinical assays and phannacokinetic studies ’.;.'ﬁf'u"mgﬂuﬂihw" putoome, T gl & Mediddfl Jo- -

of omeprazole and its metabolites, omeprazole  Mihaly, G. W., Prichard, P. J., Smallwoed, R. A i
sulphone and hydroxyomeprazuole. N. D., Louis, W. J. (1983) Simultaneous HI'LC analy
of omeprazole and its sulphone and sulphid: metaboli
Acknowledgenent _ in human plasma and urine. J. Chromatogr. 278:-31
This study was supported by Dr Abidi Pharma- 39 ik
~ ceutical Company. Maesdal, I, Andersson, T., Bodemar, G., Larsson, R., Redar
C. G., Skanberg, 1., Walan, A. (1986) Phaonacokinetict
MC_omeprazole in patients with impaired renal functi
Clin. Plarmacal. Ther, 40: 344351 '
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