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SUMMARY 

A column-swltchmg high-performance hquld chromatographlc method with ultraviolet detec- 
tlon 1s described for the simple and rapld determmatlon of brompendol, a neuroleptlc drug, m dog 
and human sera The drug m serum and tnflupemdol added to the serum as an internal standard 
were extracted with hexane-chloroform, and the extract was subjected to automated column- 
swltchmg high-performance liquid chromatography using a hydrophlhc metaacrylate polymer col- 
umn (TSK gel PW precolumn) for sample clean-up and a reversed-phase column (TSK gel ODS- 
8OTM) for separation The detection hmlt of bromperldol 1s 0 3 ng/ml serum and the recovery of 
bromperldol added to serum (2 7-16 0 ng/ml) was satisfactory with a standard deviation of 3% 
or less 

INTRODUCTION 

Bromperldol, 4- [ 4- (p-bromophenyl) -4-hydroxyplperldmo] -4’ -fluorobu- 
tyrophenone (BPD; Fig l), 1s a neuroleptlc drug [ 1 ] that 1s usually admlms- 
tered as an oral preparation [ 21 Only a few methods have been reported so far 
for the determmatlon of the drug m serum or plasma, the metabohsm and 
excretion of BPD in rat, dog and human were investigated using 14C-labelled 
BPD [ 31, and its pharmacokmetlcs m schlzophremc patients were studed by 
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Fig 1 Structures of BPD (A) and TFPD HCl (B) 

means of gas chromatography-mass spectrometory [ 2 1. A radrolmmunoassay 
method has also been reported [ 4,5] These methods are sensitive and selective 
enough to measure BPD m the therapeutic dose range, but they require tlme- 
consummg sample clean-up procedures or 14C-labelled BPD 

For monitoring the concentration of BPD m serum from patients dosed with 
BPD and for studymg the bloavallablhty of BPD preparations, a rapid simple, 
sensitive and selective method for the measurement of BPD in serum is re- 
quired This paper alms to establish such a method for the determmatlon of 
BPD m dog and human sera, based on column-switching high-performance 
hqmd chromatography (HPLC ) with UV detection Trrfluperldol hydrochlo- 
ride, 4- [ 4- (m-trifluoromethylphenyl) -4-hydroxyplperldmo] -4’ -fluorobutyro- 
phenone hydrochloride (TFPD - HCl, Fig 1) was used as an internal standard. 

EXPERIMENTAL 

Mater& and solutaons 
BPD and TFPD. HCl were the products of Janssen Pharmaceutlca (Beerse, 

Belgium) Tablets of BPD were prepared in Yoshltomi Pharmaceutical Indus- 
tries (Osaka, Japan). Deionized water was passed through a Mllli-Q system 
(Mllhpore, Bedford, MA, U.S A ) Just before use Other chemicals were of re- 
agent grade. Standard solutions (6-60 ng/ml) were prepared by dissolving 
BPD m a small amount of acetic acid (final concentration, 4 1-41 pM) and 
&lutmg with water. TFPD*HCl solution (45 ng/ml, internal standard solu- 
tion) was prepared as for BPD standard solutions Serum samples were ob- 
tamed from dogs (male beagle, 3 years old, 10-11.5 kg weight) and schlzo- 
phrenic patients (20-21 years old) m the usual manner 
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Apparatus 
The column-switching HPLC system (Fig 2 ) consisted of a Shlmadzu LC- 

5A high-pressure pump (for eluent A, see below), a Shlmadzu LC-3A hlgh- 
pressure pump (for eluent B, see below), a Tosoh PT-8000 multiple autovalve, 
an Atto SJ-1700AS autosampler (500-~1 qectlon volume) and a Shlmadzu 
SPD-2A UV momtor fitted with an 8-~1 flow cell A TSK gel PW precolumn 
(a hydrophlhc metaacrylate polymer column) for sample clean-up (column I, 
35 mm~4 6 mm I.D., particle size 10 ,um; Tosoh, Tokyo, Japan) and a TSK 
gel ODS-80TM column as an analytical column (column II; 150 mm x 4 6 mm 
1.D , particle size 5 ,um; Tosoh) were used 

Extractzon of BPD 
To serum (3.0 ml) placed m a test-tube were added 10 ml each of the mter- 

nal standard solution and 2 5 M sodium hydroxide, and 15 ml of heptane- 
chloroform (70 30, v/v)_ The mixture was shaken vigorously for 15 mm and 
then, centrifuged at 2000 g for 10 mm A lo-ml portion of the organic layer was 
evaporated m vacua at 45°C to dryness The residue was &ssolved m 0 75 ml 
of eluent A (see below) and used as an extract 

TSKprecolumnPW 

TSK gel ODS 80TM 
Ultraviolet 
detector 

(i I I LI 
Drain 

Eluent A Eluent B 

Fig 2 Flow diagram of the column-swtchmg HPLC system 

Drain 

TABLE I 

TIME PROGRAMME 

> 

Time 
(mm) 

Eluent 

Column I Column II 

0 -105 A B 
10 5-12 2 B B 
12 2-32 0 A B 
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Hugh-performance lrqucd chromatography 
A 0 5-ml portion of the extract was automatically injected mto the chroma- 

tograph The column-switching HPLC system was operated according to the 
time programme depicted m Table I Between 0 and 10 5 mm after the sample 
inJection, BPD and TFPD were separated from the interfering substances 
present m the extract on column I with a mobile phase (eluent A) of acetom- 
trlle and 0 1 M potassmm dlhydrogen-phosphate (pH 2 2, adjusted with 6.0 M 
perchlorlc acid) (11.5 88.5, v/v) Between 10 5 and 12 2 mm after the mJec- 
tlon, BPD and TFPD retained on column I were eluted with a mobile phase 
(eluent B) of acetomtrlle and the potassmm dlhydrogenphosphate solution 
(47 5 52 5, v/v), and the effluent from column I was swltched to column II 
Then BPD and TFPD were separated on column II by elutmg with eluent B 
(between 12 2 and 32.0 mm) The flow-rates of eluents A and B were 1.2 and 
0 6 ml/mm, respectively The column temperature was 22-26 ‘C The absor- 
bance of the effluent from column II was monitored at 245 nm The peak height 
was used for the quantlficatlon of BPD 

RESULTS AND DISCUSSION 

Column-swltchlng HPLC 
Column I (a hydrophlhc metaacrylate polymer column), a TSK SW precol- 

umn (a hydrophlhc slhca gel column, 35 mm x 4 6 mm I D , particle size 15 pm, 
Tosoh) [ 61 and a TSK BSA-ODS precolumn (a bovme serum albumm-coated 
ODS column; 35 mmx4.6 mm I D., particle size 10 pm; Tosoh) [ 71 were ex- 
amined as columns for sample clean-up A good separation of BPD and TFPD 
from the mterfermg substances that occurred m an extract of serum was 
achieved usmg column I When a TSK SW precolumn was used, then sepa- 
ration was unsatisfactory. The drugs trapped on a TSK BSA-ODS precolumn 
were not completely eluted 

Retention of the drugs on column I and their separation from the interfering 
substances were influenced by the pH of potassmm dlhydrogenphosphate so- 
lution, a component of the mobile phase, and the concentration of acetomtrlle 
m the mobile phase, eluent A (a phosphate solution of pH 2 2 contamlng 11 5% 
acetomtrlle) gave the best results A much higher concentration of acetonltrlle 
(47 5 % ) m eluent B was necessary for rapld separation of BPD and TFPD on 
column II and for sensitive quantlflcatlon 

Other reversed-phase columns [ LlChrosorb RP-8 (200 mm x 4 0 mm I D , 

particle size 5 ,um, Japan Merck, Tokyo, Japan) and YMC-C8 (150 mmx 4 6 
mm I D , particle size 5 ,um, Yamamura Chemical Labs , Kyoto, Japan) ] could 
be used as analytlcal columns, but they gave less sensltlve detection and poor 
resolution of peaks 

Fig 3A shows typlcal chromatograms of the extracts of a human serum (a) 
and a serum spiked with BPD and TFPD - HCl (b ) BPD and TFPD were 
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Fig 3 (A) Chromatograms of extracts of a drug-free human serum (a) and serum spiked with 
BPD (16 ng/ml) and TFPD*HCl (15 ng/ml) (b) (B) Chromatogram of an extract of the drug- 
free human serum that was mjected directly onto column II Peaks 1= BPD, 2 = TFPD 

separated and detected wlthln 23 mm, and no lnterfermg peaks arose around 
the retention times of BPD and TFPD (215 and 23 0 mm, respectively) When 
the same extract as that for Fig 3Aa was directly apphed on column II, many 
mterferlng peaks were observed (Fig. 3B) This lndlcates that the use of col- 
umn I for sample clean-up in the column-swltchmg technique can serve to 
eliminate the Interference from the background components present m the 
extract. Water for the preparation of all the aqueous solutions should be passed 
through a M&-Q system Just before use, even though freshly dlstllled water 1s 
employed, otherwlse some peaks attributable to UV-absorbmg lmpurltles arise 
around the retention times of BPD and the internal standard and interfere 
with the high sensltlvlty detectlon 

Valrdatlon of the method 
The cahbratlon graph of BPD, constructed by plotting the ratios of the peak 

height of the spiked BPD to that of the internal standard versus the amount 
(O-60 ng) of BPD added to serum (3 0 ml), was linear The correlation coef- 
ficient (r) of the graph (n = 3 m each plot) was 0 999 The recoveries of BPD 
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the therapeutic dose range (3-36 mg per day). The method should be useful 
for blomedxal mvestlgatlons of BPD 
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