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Optimization for the Solid-Phase Extraction of
Trace Clobazam from Biological Samples

Kyoung Rae Kim®, Jeong Ho Kim, Hyub Kim and Hye Ran Yoon
College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korea

Abstract—The sorption and desorption properties of four adsorbents were evaluated for the trace en-
richment of clobazam from biological samples. Graphitized carbon black(GCB) gaved the highest dy-
namic adsorption coefficient. Among the six organic solvents examined. acetone gave the highest
desorption coefficient for the clobazam adsorbed on GCB. Using the GCB column. the optimum elution
volume of the eluting solvent was evaluated from the on-line monitored breakthrough curve for clo-
bazam. When GCB as the solid adsorbent and acetone as the eluting solvent were used for the solid-
phase extraction of clobazam from serum, the recoveries were higher than 83% with good repro-
ducibility in the concentration range of 20-50 pg/m!.

Keywords || Solid-phase extraction, clobazam. graphitized carbon black. adsorption coefficient. desorp-

tion coeflicient

Clobazam(CLB: 7-chloro-1-methyl-5-phenyl-1
H-1.5-benzodiazepine-2,4-(3H.5H)-dione) &
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HPLC A]¢ % 13, F4* NaSQ,, NH(COy %2 5+

Aleko|RiTt gol24== Milli @ water system(mil-
liphore, U.S.A) 2.5 22} A 28 AHE-s3Au)
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Breakthrough curve %! elution curve & - UK
injector 6000A solvent delivery system} 440 ab-
sorbance detector?} F-#%! Waters Assoc. Model
441 High Performance Liquid ChromatographZ
ALg-3k3iv}. HPLC# stainless steel column(5 cm
X 2mm [ D)l 75 mgel GCBE 719skA 543
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Table 1— Dynamic adsorption coefficients in solid ad-
sorbents-water system

Solid sdsorbent  Adsorption Adsorption
coefficients(K,)  efficiency(%)
meantS. D.
GCB 2557.0+18.5 99.0
XAD-7 381.6+19.7 93.4
TS 323.8+17.9 92.3
XAD-2 244 5+18.5 90.7

Conditions: Solid adsorbents, 200 mg packed into
cloumn(4 mm i.d.): 250 pg of CLB in pH 9.9
water(5 ml), gravity flow: n=4

K, #& Z%339HTable I). GCBY &2o]
XAD-29 XAD-730} 953 73} GCBHE &
RS b US4 TS e XAD-TRY
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e AHa ok ¥ AFolME - Cl phenylZ| 2
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Ab- A48 GCB/oPIES) %% FRA/GoNES
ol e B3 QA Bl 488 dol= CLBE &
£3}7) doll GCBER R e AR tli¥g A3}
C g 84 TaEAES Alslel B0 F2d
CLB7} GCB Z #ollA breakthrough®7] 2744 &
4 gekeA e AANYE BHoz £ bew 29
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Fo] CLB9 breakthrough curve(Fig. 1-A)E 7351
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Table II— Dynamic desorption coefficients in GCB-li-
quid systems
Liquid system Dg_so_rptti?f% ) Desorption cLB
coefficien ; P
hean LS, Df’ dfficiency (%)
Acetone 1.480 = 0.180 97.3
Toluene 0.760 % 0.040 95.0
Methanol 0.383 £ 0.020 90.3
Methylene chlorde  0.131 £ 0.002 76.6
Acetonitrile 0.123 + 0.006 75.4 MZ
Ethylacetate 0.045 £ 0.002 53.4
Conditions: GCB. 200 mg packed into columns{4 mm
i.d): 250 ug of CLB in pH 9.9 water(5ml). liquid
solvent 5ml: gravity flow: n=4
= ___J R
0.010 A 204 B 0 3 16 2
g Time(min)
g < Fig. 2—Typical chromatogram of serum spiked with clo-
] & bazam.
8 f HP-1 (10m X 0.2mm i.d) crossed-linked me-
gooos- g Lo- thylsilicon. fused silica capilary column: tem-
e £ perature. isothermally at 240°C: 0.6 mi injected
8 2 in split mode (30:1).
C]
B B
2 %l%% FEES RIS
0,000 00 | _J “_ CB Z{2{0M2| breakthrough %&f - GCBHE Al
5 2 & e o5 10 %i—]% CLBE #yg fd&s §3/ 21 49t 22 %
Volume(mi) Volume(ml) HFAIZ] F FEAZ] ALE HFHbdo g vy HESY

Fig. 1—Breakthrough curve (A) and methanol elution
curve (B) clobazam.
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CLB7} breakthrough®| X928 BejF=5 9o},
< 784 B EHE AASAE B2 AAZR=
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3 Foh. 75 mgel GCB AolA 5 ugel CLBY
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A SR =
Zo] E¥E ok GOBEY FiElel U
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28HE S8t GCB 249 &2 % g3ty
x

£
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N Orﬂ
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Fd-lﬂ o
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&g
ZARPISIA HY g& gz A z—u b E D] 2]
eSS W §4(0.5 ml/min) o2 SR of

M¥< on-line monitoring(254 nm)& = UV cut-
off(330 nm) A7V L= ARS8 5= gl%ic) oIl elu-
tion curve(Fig. 1-B)© WI&H& 1 ml ool A =gl
CLB7} tailinge]l A9 §l& Gaussiang oz &55

HTable I1I). Fx}2] 3¢ 23]2] GCB ZH &80
ok 1.4 ¥ F7181laL 1 ml ool A 105%9] 3484
HA peak broadening factor7} 1.67014 1.460.2
FAadhE BodFa Qo) o]# %k Auk= CLB7F GCB
2 o bandt‘i:l ° 2 7atA Faso])
el Aol BHito] elofut

[e] 09’]
A F¢k7] miol e} At 4= °‘E1r opA| =g AHRE
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3] &&H AOZ o3t 5 ‘th}.
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= g G e 1337P<1 0311“ l% e g
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pH 9.9 &EMB mhF} petroleum ether(3ml) =4
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Table III— Results of breakthrough studies on GCB

column
Passage of water
without after

Column efficiency(n) 83 115
Recovery(%) NA 105+4.0"
Elution volumn(ml) 0.73 0.75
Broadening factor 1.67 1.46
NA=not applicable
Conditions: GCB, 75mg: 50ppm CLB. 100 ul:

methanol elution(0.5 ml/min):
min): *n=3

water passage(3ml/

Table IV—Recoveries of known amounts of clobazam
added to human serum

Amount added Amount found  Recovery(%)
(ng/ml) (ng/ml)
menatS. D.
20.0 17.0+£0.6 84.8
30.0 26.8+0.2 89.5
40.0 34.0+28 85.1
50.0 419" 83.8

Conditions: serum, 100 pl diluted with pH 9.9 water
(0.9mD: GCB. 50 mg packed into glass column(2 mm
i.d.): aceton eluate. 1.5ml: n=4, *n=2

Heldog CLBE 44 &
k=] E74& Bl n vk CLBE 20014 50
ppmel F5E H7E " Ao GCB/oMIE 145
29 M Eated BAs A7) 83% ol 843 5= U
CHTable IV). On-line monitoring 3t1% W CLB &
= g M8 we] 105%HuHTable 1D &%
Aliiofl A B)gfo) Wolki: A A 449 matrix
effecto} obil= o 842w 0.5 ml/mine] W& 4
o & Qabs] FEst 4 §ldv] WiEg) Ao s Abirn}

a4 B
B oaaEEe o ﬂm%%HMﬂ“ﬁ 32 opel
A 2 FpeAlet

ARG ‘13]3}04 CLBR @ H2&
7] & SujEZWnc) F@a Al *\—}‘q e 24
o ngFEros J4¥ GCB/acetone I4FE

A48 make] CLBE He) s%
- ZabHow AMRE 2 glow wak HPLCS
on-line At A32] precolumn .24 8Hd]o] o] &

R IO
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