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Determination of Stability Constants for -Blocker and Carboxymethyl-B-cyclodextrin
Complexes by Capillary Electrophoresis

Kyung Rae Park, Hwan Mi Lim, Nguyen Thi Phuong, Kyeong Ho Kim* and Jong Seong Kang”
College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
*College of Pharmacy, Kangwon National University, Chunchon 200-701, Korea

Abstract — The stability constants for the inclusion complexes between carboxymethyl-p-cyclodextrin (CM-B-CD) and
five B-blockers, such as atenolol (ATE), bisoprolol (BIS), metoprolol (MET), pindolol (PIN) and propranolol (PRO) were
determined by capillary electrophoresis. The magnitude of stability was decreased as following order; PRO>MET >BIS>
ATE>PIN. Among them PRO showed the highest affinity towards CM-B-CD with stability constants of 383 and 371 M™*
for (R)- and (S)-enantiomer, respectively. PIN enantiomers showed the lowest stability towards CM-B-CD, while the selec-
tivity between (R)- and (S)-enantiomer was higher than any other tested B-blocker.

Keywords [] f-blocker, cyclodextrin, stability constant, capillary electrophoresis

HIERRPEA| (B-blocker)s 18, HAE, A5 Fo 4¥ pranolol, metoprolol2?] 7Z-9-, (R)AI] i3t (S)x)2] Hiekxit &
A Aghol] AREE T 9lod, HI7X] 4070 o] RARE F #hi= 22t 13001, 27080]0h2 Sotalok (R)AS}H (A7 HlS:
ZE 7h= oFEo] 7H‘”El9if‘/} fag o=l 8L F2 B, By sk R g3E Ho|xqk (R)iﬂ”POl ek a3} 9ok
abd gaolt}, o5 Br%ﬂlﬂ catecholamine®] ZA%hS ik ol9} o] F o] A okE, A, tiAl, BE I uljde
st} Aubsa, AeEA] oka g yehlEd, & Zpo)7} olgo] LA HA Fst OI*JZEW] oHE-2] B, &4 o]
Folt ~EYAE 013104 Zj NAAZY @A8E S o o A=A ] g, AAIM L BUHF Fo] FEL WA =AU
a7t Aok 2EeE I 58 P71 Fuso] A g k2o AEN olAAAE FEstr] YA HPLC, GC,
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-OCH27"€ UH7HE EJ—EJ+ O}'D] 7] © oﬂ é RO\)\/N CHy R=3: Metoprolol R=4: Pindolol
Qo'] 9\1-9-01 O}U}_Lf_7] T z-propyl tbutyl o= X] ?j—ﬂo‘, Q) CH; R=5: Propranolol
th sk ofd 7] didl & S E 12lE X ¥ pindolo], w cH,
timolol#} 722 ¢FE% AREH T QrhFig 1.V 015 =% i H,N HiC)\O/\/ 0

2
olate] Baekrs 2w Q= 712EAE HA (S)-timolol, (S)- !
penbutolole A J5}1 BF ezl ERE Hejz AlwE T N@( a OO
H,CO N f
3 4

glow dbtd oz (S)AI7F R)A BT} kel 37} Ath pro-

#R =T #s o= ARIAZ
(F3}) 042-821-5928 (F2) 042-823-6565
(E-mail) kangjss@cnu.ac.kr Fig. 1 - Five commercial B-blockers used in this work.
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W : mobility

t : migration time of analyte

t, : time of EOF

: applied voltage

: total length of the capillary

: detection length of the capillary.
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Fig. 2 - Effect of CM-B-CD concentration on enantioseparation of
metoprolol. Fused silica capillary column 47 cm X 75 um
L.D., applied voltage; +10kV, electrolyte; pH 4.0, 0.1 M
NaOAc buffer containing 5% 2-propanol, detection; UV
210 nm, capillary temperature; 20°C.
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Fig. 3 - Electropherograms of fB-blockers separated at a CM-f-CD concentration of maximum mobility difference between (R)- and (S)-isomer
for atenolol (ATE), bisoprolol (BIS), metoprolol (MET), pindolol (PIN) and propranolol (PRO). Fused silica capillary column, 47 cm X
75um LD., applied voltage; +10kV, electrolyte; pH 4.0, 0.1 M NaOAc buffer containing 5% 2-propanol, detection; UV 210 nm,

temperature; 20°C.
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Fig. 5 - Linear double reciprocal plots for (R)-isomer of atenolol
(ATE), bisoprolol (BIS), metoprolol (MET), pindolol (PIN)
and propranolol (PRO).
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Table I - Stability constants of B-blocker and CM-B-CD complexes
determined by capillary electrophoresis

Eq. 2 Eq. 3
B-blocker
RC Ksc o Kge Ksc o
ATE 227 209 1.09 187 170 1.10
BIS 214 201 1.07 241 224 1.08
MET 292 273 1.07 304 289 1.06
PIN 174 156 1.11 164 145 1.13

PRO 362 285 127 383 371 1.03

Stability constants are given in M units and o = Kyo/Kgc for
Kpc and Kgc, stability constants of (R)- and (S)-enantiomer,
respectively.
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