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2 9k (+)-(18-crown-6)-tetracarboxylic acid(18CgE 712+ M=HAZ dlo] =34 338A)el gemifloxacind
A A7]d s ez 712 F2Islsivt. Body fluicl|A] #1314 3H8AQ] gemifloxacie®] 2444 Q1 242 whE 2
A AZE SR A 5] o= 7EA S 7HIe 22y body fluidde] 2 FEe] WEF o] 18C6HS} 7
3 s} Adsakgo = Qlsle] gemifoxacih 18C6HS| Ak 2k8-5 whsiaht. 712k A A9} YEH o] Ale]2] A
Z 28-S Fo)7] 93] &5 9l A o) E 27t = EDTAZ A7lstgvl. A8 £ollol] 150 mMe] W} EF- o]2-0] &
A & ol = ] TEe] st o] F A7k At4E A 3 4= gl

FHol: BAR A71eF, 71 EA, Al A ofrle| ErfelA| EAL, melg- e 2

ABSTRACT. Chiral separation of gemifloxacin, an quinolone antibacterial agent, using (+)-(18-crown-6)-tetracar-
boxylic acid (18C6k) as a chiral selector was performed by capillary electrophoresis (CE). Direct analysis of quinolone
antibacterial agent in body fluid is beneficial in terms of fast analysis time, multicomponent analysis. However, high con-
centration of sodium ion in body fluid can prevent gemifloxacin from interacting with 18€¢¢ sodium ion has high

affinity with 18C6H, due to the strong charge interaction. Ethylenediaminetetraacetic acid (EDTA), as a chelating ligand,
was added in the running buffer in order to reduce the interaction between sodium ion and the chiral selector. Increased
separation efficiency and reduced migration time were observed while sodium ion exists in the sample solution at the
concentration up to 150 mM.

Keywords: Capillary Electrophoresis, Chiral Separation; Ethylenediaminetetraacetic Acid, (+)-(18-crown-6)-tetracar-
boxylic Acid
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Fig. 1. The structures of (a) gemifloxacin and (b) chiral crown

ether, 18C6k

Gemifloxaciml| = pyrrolidingx] 3F7] -2 7]2 g4
(Fig. lax)7} 9lem 14} ofn] =718 7FA| 3L gleh M

o 74x] dekst 712 A9 A 5= (+)-(18-crown-6)-
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ATFE et o] AFAME 13} obn| 715 713l F)
=24 g4A ¢l B3} o] A gemifloxaci®] £4-S-
$lsle] 18C6HE 71¥ AdAZ A3, VI EFR
ol ez} 7)=k AMelA|el 18C6H Alol9] 743t At A%
2H-g-8 Fo]7] $J5le] A o] E 2J71= EDTASE Bis-
Tris £+ &4 o] 75224, 18C6He} BIAE o
A EF o] 271 As) s 2hge] oJaks FHA
shalo] VREF oo o3t ZE]EEe| AFE Y &
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& AMEldEh. e R e 2 o] 7hsdE Akl FHA A
REZA & 342 270 el A AF-L APsii
A& 39S 1-psi(6895 Pay 1 s& f-A] ¢jshalel 39
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2] 973E& 71X F He] 24 enel (HE -2 20 cnel]
2A) 45 A=yt A (Polymicro Technologies,
Phoenix, AZ, USAR Al-4-315ic). ¥A| &S A 22 2

Table 1. The conditions of capillary electrophoresis

Parameter Condition
Column Uncoated fused silica capillary
(ID 50 umx24 cm: To detector 20 cm)
Running buffer (20~50 mM Bis-Tris+0.2 mM 18C6H
+0~25 mM EDTA)/CA

Injection 1-Psi (6895 Pa)x1s
Applied voltage  15kV
Detection UV absorbance at 270 nm

Room temperature 25°C
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4l Ho# H,0, 0.1 M NaOH, HO,
4z EH FA R BATE 7 Ro| 2t 3T A=A
e}, oA Al B AR sl A A
7] FEAA M Q] R =E FA 5] fgeldh nE
A2 e 25°CHIM Aldskel T A8 Eelshd)
223 FFALS 15kVE dAsHA xskgic A
& 271& Table 1ol Vehigie).

gE 2 9 AR Y. o A ALEE 7|
A e A 2= 18C6H(Rstech, Daejeon, Korea; Fluka,
Buchs, Switzerland X311 B4 B4 A 29 3
3 o)A R A=EA FPA ) gemifloxacin(LG
Chemical, Daejeon, Kore&) AF&-33iv}. 24 A 5.9
222 915} 913 gl o= Bis-Tris(Sigma, St. Louis, MO,
USA), Citric acid(Yakuri, Osaka, Japan), EDTA(Sigma,
St. Louis, MO, USAE AH4-31¢] o). 993} VHEF(Sigma,
St. Louis, MO, USA$- 99.99%] =52 7}4] & 9
a3lgt) 93 gde a =x e Bis-Trisl citric
acids 71ste] pH 4.00-2 A8 =35t 7] Al
Al 18C6HE 0.2 mMe] FEZ % S-Hel| e A}
4319t EDTA: 7H7} g WA 7]w s 8
o F7}yslsich

BA A2 AREEE 33} o)A Al gemifloxacin]
3= 100pMo| 3 ALl Eell 719 FA] odAut
7gel Bl ol & Sg, 183 Hell 2 Fe

pHE Eo = Fde] 2k A71A] ¢kv) o] A
z+zro) w2 Te)g) Bis-Trigwl Citric acid(CAE. pH
4. gk 3% goflel| Holn. 8 e 20
mMel| A 150 mWHA] 528 #3tA| 7] 24 B4 A
Bl A7} A H S

Gemifloxacing 5ol o] 23 F=AS g2 A7
270 nmZA A Hdl| FE=E Bl A7) AR
ZEO| 5 A2 o+ E(Merck, Darmstadt, Germany)
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H4=(Barnstead, Dubuque, 1A, USA)5o] AHEsl et

Zz g na

712 Bal. o] Al A% F=RA A F
3} o] 4A gemifloxacim]:= pyrrolidine X|57] #-2
of 71% gtart glem 13} efn]e7]7} o] ]2 'hAe
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A, L Fulelq eyl FHA fete
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Fig. 2(b}= 40 mM Bis-Trisl] 0.2 mM 18C6H Citric
acid® pH 4.6% 2= Bis-Tris €3 << 4] 100uM
gemifloxacird- 223t A E2H 2 73 0]r}, 13 4
A} 7ko] 18C6HE 71& A& AR o] 83k A+ s}
o] 421A] ¢l gemifloxacirg 43422 22¥ 4= 9l%)
o}, oldf o] o]F A7k 7+t 3.53 mint 4.14 mirv] %
own, #2152 481,000/m]v}.

7|2 22j0IMe| LIER o|=e| ¥skst EDTAS| 3.
o] Algellr A3 7] A& 9] 18C6HE= macrocyclic
Zelell a2 B & 7R3 gl o] A vk o= oF
7] a4, PE o, kAt Heof Sl ol A3t
I Py Et 8-S PA ). A5 o| HAF Eels]
S8 A7 712 AdA 9l 18CoHE YEF o]
Fsl Az Agor 78 A 3 Sl glek M e
BRAJEF o]2e| opil jHES} 7 EAlE AT,
VREF o]2o] wA] Ak of|ul 2} AjEle] ofwl 3}
Eo] Zehg oe e} AjkEe AS W] ¥
oEhr] o]efdl G4 o] o] A 4 Fof] EA5h,
18C6HE o|-43le] opil RFES AT of Fgo
ZhAEA He o]l gt Fér o]2o] AR Lol A3}
= Aol = B3t o)A EAM ol F83) oIk wA
Aoz A7rEe}, ol wie} 7)1 AleA| e} VEFH of
2710 BjkA o] A S =3 Fe] g AhAE HA
3} gfedof gh},

58] Hre ojshd 712 A Al 18C6H/F A7t
% pH 3.093 gloA 18C6He w3t VEF o]
7} 33} o] JAA gemifloxaci®] 2 @A 747 9100
190016, 1086 8017]¢}. o] A2 71 A& A 18C6H,
7} gemifloxacin}e] 23R e} VI EF o] 23] Aol
e} 73t A3t A 7R A g B o gl
IEE EF |22 18C6He} A% zHgow B
TAE A Tz 13 o] =] E szl FHsk o)A
AAe] F2] &S A4 AFIEh

T8 X w2 o] E 2)7k= EDTAE v}
o3t F4 o] ok e AE-E PAEH VEF o2
of WA 1.662] &4 A 3 7H1vk(log Ki=1.66)°
ool w2} EDTAE 18C6HS} LFEF o] & Alo]o] &

Fig. 2. (a) Schematic representation of interaction between@# 345 =3l kEF o] 23 A5 A & A9

crown ether and gemifloxacin. (b) Chiral separation of gemi- 2}37 A 7}glc}. 2 Al§ oA EDTAY 7= VEF o]
floxacin Running buffer. pH 4.0 40 mM Bis-Tris/CA; 10mM  , 18C6He] Al3 g0 = o

2 RIS Askar F& o]0l
EDTA; 0.2 mM 18C6H, Wavelength: 270 nm, Applied volt- Ej o ':“L ?X ;2 il i | sz =5 ]. 1Jr
age: 15 kV, Gemifloxacin concentration: 100 (Gemiflox- ~ — % ol 2] daagoz 33 o] 4 AA gemifloxacin
acin: g). o] ERlEdS e A REsiald
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Fig. 3. (a) The effect of EDTA . Running buffer : pH 40 5
mM Bis-Tris/CA; 20 mM EDTA; 0.2 mM 18C6H Wave-
length: 270 nm, Applied voltage: 15 kV, Gemifloxacin con-
centration: 10uM. (b) The effect of sodium ion. Runmin
buffer. pH 4.0 50 mM Bis-Tris/CA; 20 mM EDTA; 0.2Wh
18C6H, Wavelength: 270 nm, Applied voltage: 15kV, Gemi
floxacin concentration: 10@M, Sodium concentration: 20ivh
(Gemifloxacin: g).

Fig. 3M2 A8 2718 ¥¥ (af 20 MM UEF
o]2-o] A|B. £of| Bolgl& ], 50 mM Bis-Trigl] 0.2
mM 18C6H2} 20 mM EDTA 13 822 100uM
gemifloxacir® 2213t Z |7}, (by= 0.2 mM 18C6H
£ %4l 50mM Bis-Tris/CA] 5 SHoq JEF
0]2-& 20 mM5¢] A& 49 100uM gemifloxacir®]
F2E v gl Fig. 3(bpiME WREF o9
o3 af Witoll ¥ 2 Fo] o= AT A 1eA] = 3
~ke] vrebdt}, Fig. 3(apl| Al EDTAS] &2 Ql3}e]
20 mMe] YEF o] 22 33l gemifloxaci®] 21
¥z meke] drERlo] g1t Fo] YelA| = sAde] 3
23] Fol B AS £ 97 sl =3 AR o] Fwt
b S B vt v BBl R A
HoARE £ 7} slvh o] 1ilef] B T3 ARt
50 mM Bis-Tris/CA] 915 gl d|A] L EF o]2o0] X
7V A gk 33} o] Al o] Rl EDTAY &
el ols ¥ =e] me] E7] Aok Fo] HolA =
Habo] 323 Fol Bk AE Hof Fut

2= Solo| =zel EDTA S0 [E o|S=2e| Mt
Fig. 4(aplirli= 45 449 (o] A7) )l vk A
22| o] FEE vl AR 95 492 50 mM
Bis-Tris/CAel 0.2 mM 18C6H2} 10 mM EDTAS &
7¥ate] HFESiv}. 13| A B nle} 3ho], o] 247

o o
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Fig. 4. (a) Electrophoretic mobilities of gemifloxacin as a
function of Bis-Tris/CA buffer concentration (Gemifloxacin:
a, b). Running buffer: pH 4.0 20~50 mM Bis-Tris/CA; 10
mM EDTA,; 0.2 mM 18C6H, Wavelength: 270 nm, Applied
voltage: 15kV, Gemifloxacin concentration: 1001. (b)
Electrophoretic mobilities of gemifloxacin as a functidn o
EDTA concentration in Bis-Tris/CA buffer (Gemifloxacin: a,
b). Running buffer: pH 4.0 50 mM Bis-Tris/CA; 5~25 mM
EDTA; 0.2 mM 18C6H, Wavelength: 270 nm, Applied volt-
age: 15 kV, Gemifloxacin concentration: J06.

25

Fig. 4(bpl+% 0.2 mM 18C6HE =31 50 mM Bis-
Tris/ICAS| $+% S-Nol|A EDTAS] 5~25 mNE
W71 Z43 gemifloxacir?] o] §=E vehis
t}. f7]el| M= EDTAS] Fx7} 571kl vt A 22

=
o=
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o] F =7} A&A o F7IEE BT glu).

EDTA S0 e 22| 80 2alse Ha}. o
A= 715 AeA] 18C6H} VFEF o2 7}
g A 52h8-E 2Aleb] )3te] Al o) E 2|7k= EDTA
£ 45 8 HelMel T=E W7 2o uE
W3 gol¥ gt} Fig. 5(@E H¥ 0.2 Mm 18C6H
£ ¢l 50 Mm Bis-Tris/CA] $+% &4l EDTA
%5 5~25 MniZ WHEA] T A 7sle] 100uM
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eh o] EDTASY &7} Eoldl4S 2] E8o 5
7¥ehe A& o sl

Fig. 5(bpl 4 £21%-2 EDTAY = W3l nje}
vehfgom Ald 272 Fig. 5(apt Zv}h. EDTAY
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et Eele HAA g Y] 24 Tzl 5] o
T4 o] T A7 AHEYA ERe] S g
EDTAE A7lshe F=9 Sl ulel #17] A5
&= (electroosmotic flowd} A &2 ©]Fx=7} Welx]
A& E 47} Qlok(Fig. 4b). 28|22 A7] %54
T A7) A gl A& 9 EDTAS] A7t
2 Qlale] EDTAY F= Z7ll| vl 27] AHEabs
0| F7lslel Feled s Hi AE B 5
oot
EDTA E210]l 2|8t LIEF 0]20] =0124= gemifloxacin
of Bal. Fi=A AR 3} o] HA gemifloxacin
2] A& Zol o} gl EF o]2¢] FXEF 0~150
mM=Z. ¥ 3pAA Boke}. AREsl 9k 842 50 mM
Bis-Tris/CAell 0.2 mM 18C6H4} 25 mM EDTAE =
ol F ®E4io} Fg. 62 o3t Z7]«4 100uM
gemifloxacir- 4131 ZA3}o| v}, 245 4 Y] EDTA
£ A7 g Aol A VEF o] o] 3RE AR
E FElahd ¥ 2o Bofo] drwA| 3L Fu] Ffo| v
5 WolAAl €& & 47t vk (Fig. 3.b).22]v} Fig. 6
of|re} ko] EDTAE #7185t 7-Foll= VEFS] 5=
7} body fluid |4 VREF ©]2¢] Fx= 2715 AR
150 mMel =<l = Fig. 3(b)e} 2] £2]¥ gemifloxacin
¥ =9 me] F7] 8T Fo] YRl fAke] EolF
= & vt =3 vlm weke] daEAE A4 o
Set. o] AF oz EF o]2¢] 150 mM] FEE FE
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Fig. 6. Chiral separation of gemifloxacin in saline solution
using 18C6H in 50 mM Bis-Tris/CA buffer (pH 4.0) con-
taining 25 mM EDTA. Running buffer: pH 4.0 50 mM Bis-
Tris/CA; 25 mM EDTA; 0.2 mM 18C6HK Gemifloxacin

concentration: 10QM, Wavelength: 270 nm, Applied volt-
age: 15 kV, Sodium concentration: (a) 0 mM, (b) 20 mM, (c)
100 mM, (d) 150 mM.
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ae} Bz Fo] goix|i= FAto] viehdv 13
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