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2 9 :uE2AX (TLFO) A9 22 #4ad= (GCE; A=0208 cm”) ¥#l5 I
o] HgO ¥E-g 0.5% HgO + 0.25% polystyrene [cyclohexanone) 2 M]E-A]7]a1pH 4.5 acetate
buffer2 E&FHA -0.40 Vel 30023 FIA1Z 2 vl doxorubicie] 3 7]g-ol tisle] Huj
o Zhes Jehe fedE uetssAx (MFILFOS A48 4 3%t MFTLFGIA
doxorubicin2 Ag/AgCl (3 M NaCl)ell tjsle] -0.53 Vol o]28] A F (1d) gh2 7o 52435
A & GCEE ARS8k Wt e %] (TLFO)CA Bt 1w ¥ & e vetdile 852 &
2 (A35h)-2 doxorubicin #} daunorubicin T4 o diste] =AIS A 1.0 x 10° M ~ 10
x10° M Fwd oA Aekolas z+7h 1.12 x 10° uC/M (FZA1<=: 0.969) 7} 098 x 10° uCM
CFEAS 0.999) o] ATk

Abstract : The mercury film thin layer flow cell (MFTLFC) which yielded the highest sensitivity for the
electrochemical reduction of doxorubicin was constructed by coating the glassy carbon working electrode
(GCE; A=0208 cm’) with 5 pL of HgO coating solution (0.5% HgO + 0.25% polystyrene
Jcyclohexanone) and subsequently followed by applying a potential of -0.40 V for 300 sec in the flow

stream of an acetate buffer of pH 4.5. The voltammogram of doxorubicin reached the diffusion current
plateau at -0.53 V vs. a Ag/AgCl (3 M NaCl) in the MFTLFC. The diffusion current (Id) of doxorubicin
at the MFTLFC was 1.7 times greater than the Id obtained at the TLFC employing a bare glassy carbon
working electrode. When the peak areas (electric charge) were plotted vs. concentrations of standard
anthracyclines, the calibration factors of doxorubicin and daunorubicin were 1.12 x 10° nuCM
(coefficient of determination; R’: 0.969) and 0.98 x 10° pC/M (R®: 0.999), respectively in the

* Corresponding author
Phone : +82+(0)2-2287-5144 Fax : +82+(0)2-394-9585
E-mail : yhahn @smu.ac.kr

— 470 —



sedet ua

foi

=
el

Ag o g

Anthracycline Al A Ao ARFH A 471

concentration range between 1.0 x 10° Mand 1.0 x10° M.
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Fig. 1. Chemical structures of anthracycline antibiotics.

doxorubicin: R= COCH ,0H
daunorubicin: R= COCH 3
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Fig. 2. Surface morphology of the HgO-modified GCE.
a: bare GCE vs. carbon tape
b: HgO-modified GCE
¢ & d: Hg-film GCE

VD D > DO
PN N NN

E(V) vs. Ag/AgCl (3M NaCl)

Fig. 3. Voltammograms of 1.0 x 10° M doxorubicin/acetate
buffer of pH 4.5.
A : thin layer flow cell
@ : mercury film thin layer flow cell
(HgO coating solution; 10 10,
electrolysis time; 300 sec)

flow rate : 1.0 mI/min

injection volume : 200 L
MFTLFC9] 4=2-3ute. ¢35 GCE: HEAEZo] &5}
9= uj cyclohexanone2 31 W& 02 MFGCE #A=3%
S 7)%o] wold Z polystyrene 7 §-2o0] AT EH
of AR == A3 kS F=FHH] J W
Hojreg] il W02 thA] ol Hrh xHe] AR
sl A GCEES A3 23 whiol me} oA 423
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Fig. 4. Effects of electrolysis time on Id of 1.0 x 10° M
doxorubicin.
HgO coating solution; 10 L
Eapp = -0.40 V vs. a Ag/AgCl (3 M NaCl)
injection volume : 200 pL

1.0 mL/min

flow rate :
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Table 1. Volume effects of HgO coating solution on
Id of doxorubicin & daunorubicin at the
concentration of 1.0 x 10° M

volume Id ( pA)
(1) daunorubicin doxorubicin
2 3.15 2.93
5 5.24 5.80
3 1.52 1.88
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Fig. 5. FIA data of 1.0 x 10° M doxorubicin/acetate buffer
of pH 3.5.
HgO coating solution; 5 L
Eapp = -0.40 V vs. a Ag/AgCl (3 M NaCl)
electrolysis time; 300 sec

injection volume : 200 UL
flow rate : 1.0 mL/min
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Fig. 6. Calibration curves of anthracyclines.
Concentration range: 1.0 x 10° M ~ 10 x 10° M
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