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Determination of propofol in human serum by HPLC using a semi-micro
bore column and a column-switching technique '
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An analytical method for the determination of propofol (2,6-diisopropylphenol) in hu-
man serum was investigated by high-performance liquid chromatography using a semi-
micro bore column and a column-switching technique. The semi-micro bore column -
ITSKgel ODS-80Ts (2mm i.d.X150 mm)l gave a higher peak height (ca. 3.5 folds)
compared with that of a conventional column (4.6 mm i.d.). As the result of an ex-
amination of some pretreatment columns, higher recoveries of propofol on TSK precol-
umn BSA-ODS and TSKprecolumn PW were obtained. TSKprecolumn PW was
adopted as a pretreatment column, because its less adsorptive ability was considered to
be effective in eliminating the hydrophobic compounds in human serum. Under the opti-
mized analytical conditions, the linearity of the calibration curve was obtained over the
range of 5~300 ng/ml and the detection limit was 1.5 ng/ml (S/N=3). The relative
standard deviation against a practical sample was 2.4% (n=6). As a consequence, this
method was suggested to be utilized for a highly sensitive quantitative analysis of propofol
in human serum of an anesthetized patient.

Keywords : HPLC; propofol; column switching; semi-micro bore column; human serum.

it

| #

BIFABNRETHLTOET7+—-0 264V 70

*HEy-BR) b -3 vty 746 LLORY
M3 FAALAT 4560
** BIKEI RS 194 WHIARTEITEENFE 3-3165
Ut Wy — (BR) RIS HABES: 252 ARINBREETR
10 2743-1

EN7 /-0 13, BEROEAST, (KM, B¢
PEL, HErOBANECH TERRMAIES TEV,
REHBSTLERERND LV, E0HBARBEEE
LTWLaY, E, ToK7 +—NMHERahBELD
12, *OMTAEOBETHREORVIINEDORELH
RoHSNTWS.
meh7o+E7+ - LONERE LTIIEERE7 O~



302 BUNSEKI

FIF 74— (HPLC) ME<HAWLHH, ChETICR
HEs e LT, #CRHBYY, BIRULERBHRY, EHNR
BB NEEFERALLHASREINATVS. Lo
L, MAms O HPLC SIS BVW TR AN A T 408
LB <z, EARCRBFTOY v 3 BEOENT
MY ERETHHENH Y, FILENEMETHL LN
RIEMH 72, —F, HPLC ¥ A7 LIZHINHE S 5 4
ERFUNBAIVTEMZ, AV T4y TCRBOMY
YIRIEITINTLAAL v F v IEVE, B opTE
WRELMBENES S MPEYOREHEE LTIRAL
S5SNTN S, , v
EHRTEASTLAAL v F v 7EOMp7TaR7 +— 0
BIE~OBRAEZRI LI, AT LA4 9 F v TEIZLD
M 7oK 7 4+ —LORMEILDNTIE, ChETICLE
ENH BN, TITH, FEHWH T LD I 7 aqfkic
FABEORLE, RUAOED 5 LO&FH (BEKH)
DB EBEPRRAOEEIIOVTHN, SEiHED
BALERE L. Z0O8BR, BRFLORRMEEHEIL
L, ZERBAE~NOBHAEIT- 1D THET .

2 % L7q

2.1 £ &

HPLC O ¥ A7 444, 2 RPIDBMRMERAHE S R
v 7 CCPM-11, #— +# ¥ 75 AS-8020 (ABIFEAR
0wy /SWw7ay ba—7— VC-8020, &7 LERIE
CO-8020 (R 40°C), W FS-8020 (RhCH &
276, WHHE 310nm), VAT LHPMRO T — 50T
%8 SC-8020 DFE =y b (TARXTHEHY-H) iTkV
WL EBORARE Fig. | ITRY.

DA T LI21d TSKgel ODS-80Ts (2 mm i.d. X 150
mm, XU 46mm i.d. X150 mm), BI&FEAH T LT
TSKprecolumn BSA-ODS, B PW, [E] SW (& 4.6 mm
i.d.X35mm) O 3EHEAFEFHL RN 2T, X,
RBEEY TE4— v TS5 — ORISR AR R
DEMY % £ 9 5 BRI T TSKguardcolumn Carbon-
500 (4.6 mm i.d.X50mm) % b T v T H T LELTHE
gL

SHRAMBICET =M VE 1IOmM ) VT
MO LEEW (pH6.8) DREER (65:35 £ML
f. WBUSHH S LONEN 46 mm OFEITIL |
ml/min, 2 mm O EITIE 02ml/min & U 2. FijLLEE
MiAMERICIE 50mM V) Y BE+ M) 7 LEEK (pH
6.8) Z{EMAL, KL 15m/min & L.
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Fig. 1 Schematic diagram of HPLC

1: buffer for pretreatment; 2: eluent; 3: pump; 4:
trap column; 5: auto sample injector; 6: six-port
switching valve; 7: pretreatment column; 8: analy-
tical column; 9: column oven; 10: fluorescence de-
tector

2.2 B X

TORT7 + =, RUNEEMEE U TEAL K 2-¢-
TFN6-AFNT /= (OWFNL Aldrich B) X
HIZTE P PYNMICTEBRL, 55U 10mg/ml
AN UL%, KTERLTIEEOBRENERBREE
f. 7uR7+—-LvERSsALBELEL, KITED
O EICHFRTECEICEIVAMLLY, Cos&s, KB
EERNBEE ZOBKBEN 200 ng/ml 1225 &
EML. TR b )V RDERIEEN O FERIER
uw b5 74—H%, K Milli-Q ¥ AT LICTHH
Lk s Fn e, #0MORKITT N THHESERBO
HiRmEROL.

2.3 AREGY WL T OREMEHE
ANBEYOBRASVTORMBEILUTO LS ZIT->
tz. £, /ST E Fig. | OEBROMEIC L TRILE
AEMEICEVEB A0S T LAEBATH. DL
EFHLPE A 5 L3 ERP DS SV BEDBST TS %
im0 S, BKMEDESTRAO» EZRFFT S, A
AN SFEORER (T, - oRH2aT0nErRiEs 3
) $BBi%, SV TEGVRA, BHAODRODFHEG
BRI L VBTRIES T L S BHRSZESTA T LAE
&, TMEEITo I
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3.1 £3I3/70h5LDOFIA

WBHDO HPLC VAT AILBWVWT, AFLAL vFY
TEERRET, BRESHH T LANEBEEA LR A
To7. DBEHTLELTHE46mm DBEEH S L&
HE2mm DL IIZ7usrTose@ALIIESA, A
F2mm DA T LDE—- 7 F S EEBROICIZINE 46
mmDATLEEBLTHSIFE (K-S EHT A
AED 2 BJIIRKEFIT ) LB TTHBN, 2
T35 ETH-17 (Table 1). AR 2mm D AH S
LTRE-IJEHILEL, EHOBAEFSH T LHTO
¥ — 7 DEM)PHEEINL.

HE2mm DL IITUNTLTIREDS T LM
BRBICIBEFEINTOLVI LB SN, &S
WMICBUYHENE -7 0oBICEE@I 2L, XE—-7
SmabmbTaseEms, UFtI3vah5a%EH
UTRERfT-1.

3.2 RIRIEH S LOREH (BHKHE) OXE
BRI A 7 L& L THEM U 2 TSKprecolumn BSA-
ODs, [ PW, B sSW iV Fn s BEOFVBHEE T
FAKEOESTHE (F37H) 2FE0 ¢, @A
RICES FHERLBKNICRBT A RBER LTV S,
NI LTRENMRIL Y, TSKprecolumn BSA-ODS
H—F®R, LIT B Pw, [ SW OIET, SHXTED
HOBKMEDBNIEDE DS L2 BIRT 5 & A5k
EB2TWVE, EHTLDOEM% Table 21IE LB 5,
KSWICBOT, FBTNEH 5 L% ERAL S 0H]
IR & EUER OB R % Fig. 2 /1R T, BEUNERILE
USEORHB2EEFALKBEOY -7 EHlZEHEL
ULTEEL .. BIE I, TSKprecolumn BSA-ODS,
B PW B O THTAERM 10 5% TEIT 100% &4
271, U#A L, TSKprecolumn SW TIXRIIERRFH O HE
BLEBICKBLETHRE N, MR TOFRT + —
NVE LTy 7500 REN (BOKE) Baunlsn
R ENT, —RICETEA S A HD T VT BSHE
DEBEEIE, W3 U EORIAEREEARELINT
WBY o9, TSKprecolumn SW £ 70K 7 + — Vi
KB ARINEN 7 LLELTHTRBETHD EEZHN
2. —7, TSKprecolumn BSA-ODS, [} PW % o L
EE, BNRSOERNBIZZIZVHDD PW DI
INRFBENMGHE L, FRITEC THhoBKYE & £ 5 M
HOR A I LA~NOBARBRE 2RI BFEN
. DO ESHICHBOLTRAAE AT LELT
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Table I Comparison of peak heights and widths
between 4.6 mm id. and 2mmid. col-
umn

Column inside diameter
4.6 mm 2 mm )
Propolol
peak height” 131.7 454.9
peak width® 6.2 11.8
2-t-Butyl-6-methylphenol
peak height 85.5 302.4
peak width™ 6.8 115

a) integrator output (unit, mV), b) width at peak
half height (unit, s)

Table 2 Characteristics of TSKprecolumn series

BSA-ODS PW Sw
Base material silica gel polymer gel silica gel
Hydrophobic layer ODS(Cg) -CH,- -CHs,-
Hydrophilic layer BSA diol diol
Particle diameter 20 um 12 pm 10 pm
pH range 2~7.5 2~12 2~7.5
100 | 5 X R ¥ R
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Pretreatment time / min

Fig. 2 Effect of pretreatment time on recovery of
propofol

Analytical column: TSKgel ODS-80Ts, 2 mm i.d. X
150 mm; Eluent: CH3CN-10 mM phosphate buffer
(pH 6.8)(65 : 35); Flow rate: 0.2 m!/min; Column
temperature: 40°G; Pretreament column: X, TSK-
precolumn BSA-ODS; O, TSKprecolum PW; A,
TSKprecolumn SW, 4.6 mm i.d. X35 mm; Buffer for
pretretment: 50 mM  phosphate buffer (pH 6.8);
Buffer flow rate: 1.5 ml/min; Injectioe volume: 10
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Fig. 3 Chromatogram of standard samples

Pretreatment column: TSKprecolumn PW, 4.6 mm
1.d. X35 mm; Pretreatment time: 3 min; Peaks: 1,
2-t-buthyl-6-methylphenol; 2, propofol; Other condi-
tions were same as Fig. 2.

TSKprecolumn PW 2{ERT 5 L& L1z, X, RILRE
BRELIOEMEZRLT3INETHI &L U
EEORELEEHFCBOVTRELZ7O< ST A
% Fig. 3 IORY.

3.3 28

TaET + - NOERERHIOWTRIE £ TV, AE
HENHE 2-4- 7T FIN6-2F N7 2/ —) 200 ng/ml &D
HREICE > TREBREER L. BIELRT- 1 5~
300 ng/ml OBWEFE T, IR 0.999 DIFIFFES%Z
WAHRFcERKEITO SN, X, REBRF L S/N
=3 T 1.5ng/ml (HEXIBRT 15 pg) THH 1.

b, BRBEOBEBEHOLBII{ v T IL-F—-D
TUVAT—=VICEDERINTWVWA LS, BEHRHED
HEFHEEOHMBEEZT YA LKLY, BREGH
AEBEMAY 7 FIEEIELARETH oI

3.4 EEHAOHEA
ERIZTORT + -V EREINICBHEME 2 REI
EVRlEL7O2 N T 5 L% Fig. 412, X 6 RO
NEUMEIC K OER AT 124ER % Table 3 IT/RY.
Bifura< b 7740860, HIBEERES 24%
EHBMLRIFTH - 12,

7aR7 +— VOHHME B 500~ 1500 ng/ml
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Fig. 4 Chromatogram of human serum of a pa-

tient anesthetized by propofol

Chromagraphic conditions were same as Fig. 3.

Table 3 Repeatability test (n = 6) of the present

method
No. Propofol/ng ml ™"

1 2608

2 2605

3 2757

4 2605

5 2587

6 2640
Mean 2634
RSD(%) 2.4

Sample: human serum of a patient anesthetized by
propofol

Ean, REDOHA LOFHH T LATORETHRE X
BV, YATLESBERTSILICE, HHER
RUTHEAT L ENTREE D, S DI, ATLEES
7 LDLENR A OE LAHFEE NS,

FTUKRT7 4 — L 1995 F 12 AICHERR, BEKDB
TIR<HWHNT & foh5, BRADERBEMNTDOHE
g . BB OMIE(LIC & A RIEOREL R
ERLU, »OBBELETREE LiKkR, 5%, BX
ADEABERIFOERLTO LTHERHTHATH S L
Z2aonb,

KR EEHHIcHD, MBEREERELTHLLEZD
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