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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
{TSKgel ODS-80Ts (2 mm i.d.X150 mm)| 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.
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N2 74— (HPLC) MWALHAWSH, hETIIKR
HERE U T, BObMRIEEYY, ERILEREERY, SR
R TV ERFERULASREIA TV S, L
U, MARS D HPLC ST B0VTIESH A 7208
fLzpi<rzo, BARKERFRDY v 3V BEDOBEDT
A 2BRETHILENH Y, FILENEETCHLEND
MM H -7z, —7F, HPLC ¥ AT AICHIAAE A 5 A
ERFIYVImENNVTEMEZ, 54 v TREBORBRY
VIR ETIH T LARAAL v F v IEDE, B ORTE
PARBE S HEM D & APy ORIE Hiks LTIAR<HN
HNTWV5, )

KRBT AT LAA v F vy 7EOMP TR + — )b
BIE~NDOHEHAZBRE LI, ATLAL v F v THRIZES
mMA7aR7 + = VORIFEIZOWVWTI, ThFETICLR
EWH BV, ITE, FLOWA T LD I aftic
FBBEOM L, RUFQEY T LOHEH (BokiE)
DBV EBENNEANDHEEIZONVTHAN, SFEGD
BELZBRE U, £0OER, RIEFLOWSHE %L
U, EHBRIENOHEHZIT-> O THRET 5.
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HPLC DY AT 5, 2 RIIDEMEBR IR ATRES A
v 7 CCPM-II, +— h4 > 75 AS-8020 (RBEAR
ou), 2SW7av ba—35— VC-8020, # T LEEM
CO-8020 (IR 40°C), HEMiHER FS-8020 (BhiCH &
276, HWHWE 310nm), Y AT LHIBEC T — 5 0HE
EE SC-8020 DAL=y b (TRTHEY—8) iTky
AL 7. EEOBKKZ Fig. 1 IKRT.

IHTH T AIT1E TSKgel ODS-80Ts (2 mm i.d. X150
mm, XU 46mm i.d. X150 mm), BiAES T 4121
TSKprecolumn BSA-ODS, [d PW, i SW (& 4.6 mm
i.d.X35mm) @ 3EHEZFEHALU CRE 2T 7. X,
BEARY TEAF— MV 75— ORICHTIE AR S
DA#Y % BrE 9 % BT TSKguardcolumn Carbon-
500 (4.6 mm i.d.X50mm) % +J v 7T AT ALELTE
AR A

SABERICE T = M) vE 10mM ) VRS
MUY LAERER (pH6.8) DERAEHK (65:35) ZHL
2. MEBWESRESY 7 A0NEN 46mm OBEITIE 1
ml/min, 2mm OHFEHITIX 0.2 ml/min & U1z, BILHE
FIGMERIZIE 50mM ) Y885 MY Y AREK (pH
6.8) ZFEAL, WEIZ 1.5m/min & U7,
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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
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TaRT 4=, RONEEYESE L THERLK 2+
TFN6-AFNT /=) (VTN E Aldrich 8) 12X
HIZT b= FPUNITTHERL, 55 L% 10 mg/ml
IS U 7218, KTHFRU CIEOBEOERBK 218
fz. 7aXR7 x —VEBRSINZEELBE, Kok
10 fBEICHERTHEICEVFARBULY, coLx, B
BRUERRAR = € ORACIRED 200 ng/ml 12755 &5
BRI L7z, 7k b= N VIEFYERSREL O 5 sk ik o
v 7774 A%, KiE Milli-Q ¥ AT LI THES
Uik 2RO, FOMOREE LT X THYEMES D
2 .

23 NEGWRZ NIV T OBERHIE
RAETDOEZ 2SN T OREBFIMEILLTO L5127 -
fz. £, NWVT7 % Fig. | DFBRONMEIC L CHILHE
AR L ORI 2RI 5 ANEBAT S, D&
ZRIYER A T L3RRI 7 v R BEDES TR %
FMY 34, BAKEOESFRSO»2RET 5. BB
HEAD SPREDKEH (DUF, C ORI % gl IERR & 5
%) #B%k, ST EYVERZ, EHIOBROSTAE
BERRIC R ORTEE S T L0 5 BERSD # O H 5 L ~E
&, DMEEITHo 1.
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WEO HPLC Y AT ALIZBWT, BTLAL vF v
sEEEFRAET, BRESD T ANEEFA LR A
ffotz. DEEHTLELTHE 4.6 mm OBEBEH T L&
NE2mm DtI3IzubsrzfEHLLETS, B
Bomm OH T LDE -7 F S IEROICIINE 46
mm DA T LERBUTH 53 (E—/E3Eh 7 4
NED 2 F/ICKEFITE) E55ETTHBH, 22
TR 35T H > (Table 1). W& 2mm DH F
LTRE—-7ENVEL, BBROBATRR S T L4 TD
Y— 7 DIESD PRI NI

HE2mm PLI3IT70hTLATIEZDN T LR
MWEBIZEBREEBINTOHLZVWIENEZ NN, XS
B 20— 0B ETBS 2, XE-7
BaxbmETsIE,s, DNFEIIsussskER
UTRRET 2T 2.

32 AILIEH T LDFRFEN (BAH) o8
B A F 5 & U THA L 72 TSKprecolumn BSA-
ODS, [@ PW, [l SW iz b isiEDE VISR 1k
FAKEOBESTFYE (§F v /378) 2FE0 X+, HHFL
RIES THEZBKICRERBT 2R E2BE LTV S,
BT LATRENNRL Y, TSKprecolumn BSA-ODS
n—%Fwm<, DT FH PW, Al SW DIET, SNgy
BHOBKMEDENIEVED T LZBIRT 5 2 & H5HHE
ERS5TWVE., BHTLDOREMEE Table 21T &0 5.
EOFICBNT, KRBINESD T LZFHUBEOR
SLERRFRY & MUNE DR % Fig. 2 IKRY. EUPRILF
CBEORRZ2EEEALLSEOY -~ 7 HE 2B
UTCEEL 2. EIERIL, TSKprecolumn BSA-ODS,
E PW B WO CRIALEEEM 10 9% Ti3iT 100% &g
>z, U U, TSKprecolumn SW T |3 B2V ER i i D IE
BLEBITKELETERS>N, HARKTOKRT + —
W b7y 7TF5+0nEEN (BUkiE) Brna s
REAINT, —RICHOE A T 26D VIR0 EHHE
OBEHICE, B3 S EORAERBRSBRELINT
WBB 728, TSKprecolumn SW & 70K 7 4 — U4
BT ARIMEA T LELTIEABTHEEEZEZ LN
fz. —7, TSKprecolumn BSA-ODS, [ PW % LB L
e, BRSO OREIRIZELLENVNEDD PW DF
HAWRFEEINFEL, FRITSU TRHOBUKE S & > ¥y
BOSHH T LNOBEBAREBXEIESPEF I
. COLEDESFITBLTEMAES T LELT
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Table 1 Comparison of peak heights and widths
between 4.6 mm id. and 2 mmi.d. col-
umn
Column inside diameter
4.6 mm 2 mm B
Propofol
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 11.5

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(Ci3) -CHa- -CHy-
Hydrophilic layer BSA diol diol
Particle diameter 20 pm 12 pm 10 um
pH range 2~7.5 2~12 2~17.5
100 + ¥ 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 ml/min; Column
temperature: 40°C; Pretreament column: X, TSK-
precolumn BSA-ODS; O, TSKprecolum PW; &
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
i.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 Z{#H3 5 & & U7, X, FilE
BREIEATREZZRLT 3 &g a L. B
EREOBRELREZHIZBOTCRIELZZ O bTT 4
% Fig. 3 IKRT.

3.3 HBREE

TURT 4 = VOEERBHI O NWTHIEZ TV, WE
WM 9-4-T FNV-6-AF )7 =/ —)U 200 ng/ml & D
HBELICE > THRERZER L. BIERT- 2 5~
300 ng/ml OREEF T, HEARE 0.999 DIZITRE%
WBARIFLEGEGEO O N, X, RHEBR X S/N
=3 T L.5ng/ml (MEHET 15 pg) THo1z.

56, REROBEHMO LRI, VYTV -5 -0
TNVAT—=VIZEDHEIRBINTWVS s, HXEHED
HEFHEEEOMNBEEZ FTI5 &1k, BEGH
EEBEMANY 7 FEEAHILEBEEETH 1.

3.4 RHEENDEH

EBRIC TR T 4 - VeSS i BENE Z AR
FVRE L7 a< b7 T L% Fig. 412, X 6 [HO#
DIRUVBIEIC L OERZIT- IR % Table 3 IIRY.
Bifrzra< v 77 60800, HMEERESL 24%
CHEEMLRIFTH 1.

TaRT7 = OBEIMAFEE X 500~1500 ng/ml

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

Lah, RO A XDOHHH T L TORETHRE
BOH, YATLEBRENLTIIEICKY, BBEE
RUTHEAT S ENTEEE LS. Dz, FILED
7 AO(LZM A OE LA I N S,

TuKR T 4 —)Vid 1995 4F 12 BIHFE®R, BEROB
TIE<HWHNT & 1205, BRADEKRNEIEERRIT O
BB . BT OBELIC & S HEORE L2
ERL, POBREMZAREE UAEE, 9%, AK
ADERERERTOER /TS L oBOTCHERTH S &
Ezohb. ,

AR EEDZICH 2D, MBERBZEHELTCHZEOL
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