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ABSTRACT

Ondansetron is a novel 5-hydroxy-tryptamine; (5-HT;) receptor antagonist which is a drug used
clinically for chemotherapy-, radiotherapy-and postoperation induced nausea and emesis. A
simple, sensitive, precise and accurate HPLC method for the detemination of ondansetron and its
metabolites 7-hydroxy-ondansetron and 8-hydroxy-ondansetron in plasma is reported. Samples
were prepared by a traditional, inexpensive solvent extraction method. The method employed a CN
analytical column with an isocratic mobile phase of 20% acetonitrile in 80% 0.0125 M NH,OAc
(pH = 4.7 )and ultraviolet detection at 305 nm. Using this method, the calibration curves of
ondansetron, 7-hydroxy-ondansetron and 8-hydroxy-ondansetron in plasma in the range of interest
(20-800 ng/ml, 100-800 ng/ml and 100-1000 ng/ml, respectively )showed good linearity (r >0.999)
and precision(both between-day and within-day coefficients of variation less or around 10% ). The
lower detection limits of this assay method for ondansetron and its 7-OH and 8-OH metabolites
were 5 ng/ml, 10 ng/ml and 10 ng/ml respectively. This method has been successfully applied to
the pharmacokinetic study of ondansetron in cancer patients receiving single i.v. infusion fol-
lowed by a multiple oral dose of ondansetron.

Kev word :Ondansetron, assay method, pharmacokinetics, cancer patients.

nausea and emesis.
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INTRODUCTION ,. |
Ondansetron has been analyzed in plasma by high
Ondansetron (1,2, 3,9-tetrahydro-9-methyl-3-[ (2- ~ pressure liquid chromatographu (HPLC)"™ and high-
methyl- 1H-imidazol-1-yl ) methyl ]-4H-carbazol-4-one performance thin-layer chromatography (HPTLC)™ .
hydrochloride dihydrate; (Fig. 1)is a novel antiemetics The HPLC method was sensitive, precise and
and antinauseant with the mechanism of being a potent accurate. However, an expensive solid phase extraction
5-hydroxy-tryptamines(5-HTs ) receptor antagonist. On- method using Bond Elute CN extraction cartridges was
dansetron is currently used in chinical areas for radiothe- applied. The HPTLC method was also sensitive and

rapy-, chemotherapy
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-and  postoperation'”  induced accurate, whereas the equipment needed may not gener-



8-hydroxy-ondansetron

CH,

7-hydroxy-ondansetron

Frigure 1. Structures of Ondansetron, 7-hydroxy-ondansetron and 8-hvdroxy-ondansetron

ally be available in other laboratories. This paper reports

an HPLC method for the determination of ond ansetron

and 1ts metabolites  7-hydroxy-ondansetron  and &
nydroxy-ondansetron in plasma. Samples were preparec

by a traditional, mexpensive solvent extraction methoc
with a rather simple preparation procedure and goOd

lower detection limit for the pharmacokinetic stud y of

ondansetron in cancer patients recetving single 1. v.infu-

sion followed by a multiple oral dose of ondansetron .

MATERIALS AND METHODS
Chemicals and Reagents

Ondansetron 7- and 8-hydroxy-ondansetron were
kindly given by Glaxo Co. Taiwan . Daunorubicin as an
nternal standard was supplied by Farmitalia Carlo Frba

(Tatwan branch) . Acetonit rile, dichloromethane and n-

hexane(Merck, Darmstadt F R (. ) were HPLC grade

used as mobile phase and extraction solvents. Ammon;-

ur acetate was purchased from Merck. Milli-Q water

was prepared through a Milli- RO 60 water purification

systemn ( Millipore, Bedford, MA, U.S. A ).

Preparation of Standards
Ondansetron and metabolites were accurately

weighed and dissolved in water 1o make 1 and 10 1g/ml

2
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stock solutions, except 8-hydroxy-ondansetron which

was dissolved 1n 101 acetorutrile: water solution.
Calibration standards for ondansetron (20, 40, 80,
100, 200, 300, 400, 500 and 800 ng/ml) , for 7-OH-on-
dansetron (100, 200, 300, 400, 500 and 800 ng/ml)anc
or 8-OH-ondansetron (100, 200, 300, 400, 500, 800 anc
1000 ng/ml) were prepared by mixing 1 ml of blank

plasma with an appropriate volume of ondansetron anc

metabolites” stock solutions.  Daunorubicin (25 pg/ml
as an internal standard. The cali-

in Ho0)) was selectec
bration curve in plasma was freshly constructed for each

assay run during the studies.

Chromatography

HPLC was performec
Kratos liquid chromatographic system with a Waters
Model 712 WISP autosampler, a Waters Model 510
pump ( Waters Assoc, Milford, MA, U. S. A.) and 4
ABI Model 783a vanable-wavelength UV detector
(Kratos, Ramsey, NJ, U.S AL ) set at 305 nm at a sen-
sitvity of 0,005 4. u.f.s. A SIC schromatocorder 12 in-
tegrator ( Systemn Instruments, Tokyo, Japan) and a
Waters column oven thermostated at 50 T were also
used. A self-packing CN analytical column (5p, 250 X

4.6mm) and a guard column (7, 15 X 3. 2mm) with

on a combined Waters and




CN Brownlee™ packing material were also used. The

nacking material of the guard column was replaced ev-

ery one or two weeks or when there was significant
build-up of back-pressure.

Ondansetron, 7-, 8-hydroxy-ondansetron and the

internal standard daunorubicin were eluded isocratically
with acetonitrile: 0. 0125 M NH,OAc(pH = 4.7) (20

80) as the mobile phase at a flow rate of 1.0 ml/min.
by the SIC-12
tered through a

il

integrator. Mobile phase was always 1

Peak areas were integrated and recorc

0.22 ym millipore filter followed by degassing.

Sample Preparation
The preparation consisted of a clean-up and extrac-

tion procedures. A 100 ul of internal standard, daunoru-
bicin (25 pg/ml) was added to plasma which contained

various or unknown ondansetron and its metabolites.
The plasma sample (1 ml) was mixed with 0. 5 ml of
phosphate buffer (pH = 8. 4) and followed by the addi-
tion of 10 ml of dichloromethane.

The first extraction procedure was done by me-
chanically rotating the sample for 60 min. After cen-
trifugation (x 1020 g, 20 min) the lower organic layer

was aspirated into another clean tube for evaporation.

Filtered dry air was used for evaporation. A 300 pl of 0.
0125 M NH,OAc buffer (pH=4.7) was added to the
residue, mixed for 5 min, then another 2 ml of n-hexane

was added and vortexed for 1 min for the clean-up

extraction. The same centrifugation was performed for 5
min. The aqueous layer was removed and 200 pl was n-
jected directly into the HPLC apparatus.

The overall extraction recoveries of ondansetron
was studied. The extraction recovery (ER) was caleulat-

ed form the following equation-

PAp _ ..
ER = ﬁ-&g % 100%

where PAp is the peak area of ondansetron in plasma,
and the PAs is the peak area of the equivalent amount

of ondansetron in stock solution without extraction.

Assay Validation

To assess the precision and accuracy of this assay
method, both within-day and between-day calibration
curves (n = 6) with various concentrations of on-
dansetron and two metabolites (described in the section
of Preparation of Standards ) in plasma were
constructed. The mean peak area ratio used throughout
this study was calculated by dividing the sample peak

Ll .
i ji £y \
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Figure 2. Chromatograms of (A) Blank Plasma, (B) Plasma Spiked with (1)7-hydroxy-ondansetron, (2)8-hydroxy-
ondansetron, (3) Ondansetron and (4) Daunorubicin ( Internal Standard ) (C) Chinical Trial Sample Spiked with

ng/ml, the 8hydroxy-metabolite Concentration Was 28 ng/ml.
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area by the daunorubicin peak area in plasma.

Pharmacokinetic Studyv
Two adult [l ents with na NSy ]mmzzgi{l neer re-

cerved an ondansetron loading dose of 8 mg in 1(_)5 m

normal saline by 1.v. infusion for 24 hrs. Another ora

8 mg ondansetron tablet 1.1.d. was given on the seconc
to the hith day. Senal blood samples, namely 5 minutes
hefore drug administration, 21,215, 22, 22.5, 33*235
and 24 hrs before the mfusion stopped, and 0, 0. 25,

2, 1, 1.5,2,4,6, and 8 hrs after the last dose on the | zh‘h

day, were drawn. Blood samples obtained from the fore-

arm vemn with a heparin lock were collected . Plasma was

separated immediately by centrifugation and was kept

frozen (-601T" ) until analysis.

RESULTS AND DISCUSSION

The highly sensitive and inexpensive sample ex-

traction procedures described 1 this paper give a clear

separation: of the drug and 1ts metabolites m blank and

spike samples (F}Qig; ,ﬁ) The lower detection l‘r‘;'l‘i'ﬁ; ‘fe:'}z‘

10 ng/ml and 1 O N g/ ml respectively

Accuracy  was confirmed by determ r}ér}g the

known concentration in plasma using calibration curves.

The calibration curves of ondansciron, 7-OF i and 8-

OH-ondansetron in plasma in the range of interest (20-
sU0, 100-800 ng/ml, and 1 (_"}()wl( 0 ng/ml, respectively )
hf::zwe*i good hnearity (r > 0.999) and precision (both
within-day and f‘}m'Wf;.%ffrz—d;w coetticients of variation less

or around 10% ). (Tab 1,2, 3, and Fig. 3,4,5). The ex-

= - },.?f

traction recoveries of ondansetron were 98,01 #5069,

he method has been successfullv applied 10 the

a

;;éhfmm cokinetic sti hf of ondansetron m cancer patients

recerving single (8 mg/dayv) i v. infusion as the loading

dose followed by a 1.1 d., multiple oral dose (8 mg

tab. ) of ondansetron. Both ondansetron and 8- wdroxy-

ondansetron were detected. In one patient, ondansetron
plasma levels were in the range of 20 ng/ml 1 120 ng/

ml whereas, the 8-OH metabolite had a plasma range of

20 ng/ml 10 160 ng/ml. (Fig. 6). This showed that 8

dansetron and had an accum ul;ﬂ_z{'}rz D hé’-ﬁ*ﬂ{}m@r'}{}r'l at 4
steady state, since the 8-hydroxy-ondansetron concen-
tration ratio of Cmax at first loading dose was much

ower than the ratio at steady state (95:113). The other

patient had no 8-OH-ondansetron for the entire week,

and the ondansetron level was from 50 ng/ml 1o 210

ng/ml(Fig. 7). No 7-hvdroxy-ondansetron was detect-
ec in these two patients. Also, from these two prelimi-

nary pharmacokinetic studies it 1s shown that on-

dansetron was absorbed very quickly with the time re-

quired 1o reac h peak plasma concentration around 2 hrs.

[’k lp et al"”, Colthup et al™’, and Blackwell et
al “(Fig. 7), reported that the h: lf life of ondansetron

in Caucacians was 3.1 hr, 3.2 2 0.7 hr and 3. 2 hr,
respectively. OUndansetron has t’)i—?t’f‘l’} on the market in
Tarwan for over a year, and as yet there were no phar-
macokinetic properties reported in Chinese patients.
Large scale ondansetron pharmacokinetic studies were
undertaken in Chinese cancer patients applying this ana-
lvtical methodology

We have reported a simple, precise and accurate

HEPLC method for the determination of ondansetron and

s two metabolites, using an - inexpensive Lquid-liquic

extraction method. This method had been applied 1o a

prlot pharmacokinetic study in cancer patients.
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Figure 6. Ondansetron and 8-hydroxy-metabolite

Plasma Levels in a Nasopharyneal Carcinoma

Patient After Administered a 8 mg/day i.v.
Figure 5. Between-day Standard Curve of 8 hydroxy Infusion Loading Dose and Followed by Another
-ondansetron in Plasma (Mean + SD, N = 6) t.1.d.8 mg Tablet for 4 days
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