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Abstract 1-Ethyl-3-methylimidazolium chloride (C,mimCl) ionic liquid molecularly imprinted polymer
(C,mimCIMIP/PS-DVB) was prepared on the surface of poly(styrene-divinylbenzene) (PS-DVB) by using C,mimCl as the
template molecule, methacrylic acid (MAA) and ethyleneglycol dimethacrylate (EGDMA) as the bifunctional monomer. The
preparation conditions were optimized and the molar ratio of 1 : 4 I 14 for C,mimCl : MAA ! EGDMA was selected as the
optimal polymerization molar ratio. Then infrared spectra (IR) spectrophotometer, scanning electron microscopy (SEM) and
Brunauer-Emmett-Teller (BET) surface area and pore size analyzer were used to characterize the molecularly imprinted
polymer, it was shown that C,mimCIMIP/PS-DVB was successfully prepared on the surface of PS-DVB. The static adsorp-
tion experiments were performed in acetonitrile to investigate the adsorption properties and selective recognition characteris-
tics of the polymer for C,mimCl and its structural analogues. Selective adsorption experiments showed that
C,mimCIMIP/PS-DVB has high selectivity for C,mimCl and C;mimCl. Adsorption isotherm experiments suggested that the
maximum adsorption capacity of C,mimCIMIP/PS-DVB and C,mimCINIP/PS-DVB for C,mimCl was 144.71 pmol/g and
22.56 umol/g, respectively, and for CymimCl was 124.53 pmol/g and 21.42 umol/g. While the total number of binding sites
N,, mean association constant K, and the heterogeneity index m of C,mimCIMIP/PS-DVB were 130.9 umol/g, 0.37 L/mmol
and 0.8, respectively. C,mimCIMIP/PS-DVB solid phase extraction column was prepared to investigate the solid phase ex-
traction properties of C,mimCIMIP/PS-DVB. Various parameters, such as the loading volume, flow rate and eluent solvent,
were optimized for the C,mimCIMIP/PS-DVB solid phase extraction column experiments. Then the dynamic adsorption
experiments were carried out by coupling C,mimCIMIP/PS-DVB solid phase extraction column with high performance liquid
chromatography (HPLC), it was shown that C,mimCIMIP/PS-DVB solid phase extraction column could separate and enrich
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C,mimCl and C;mimCl selectively in the presence of their structural analogues, which also exhibited inherent stability and
good reusability. The C,mimCIMIP/PS-DVB solid phase extraction column was finally applied to separate and enrich
C,mimCl in the ground water samples and exhibited good practicability.

Keywords 1-ethyl-3-methylimidazolium chloride ionic liquid; poly(styrene-divinylbenzene); surface molecularly imprinted

polymer; specific adsorption; solid phase extraction
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Figure 1 UV absorption spectra of C,mimCl in the presence of MAA
and EGDMA in acetonitrile
1, 0.01 mmol/L of C,mimCl; 2, 0.02 mmol/L of EGDMA; 3, mixture of 0.01
mmol/L of C;mimCl and 0.02 mmol/L of EGDMA; 4, absorbance summation
0f 0.01 mmol/L of C,mimClI and 0.02 mmol/L of EGDMA; 5, 0.04 mmol/L of
MAA; 6, mixture of 0.01lmmol/L of C;mimCl and 0.04 mmol/L of MAA; 7,
absorbance summation of 0.01 mmol/L of ComimCl and 0.04 mmol/L of
MAA; 8, mixture of 0.01 mmol/L of C,mimCl, 0.04 mmol/L of MAA and 0.02
mmol/L of EGDMA; 9, absorbance summation of 0.01 mmol/L of C,mimCl,
0.04 mmol/L of MAA and 0.02 mmol/L of EGDMA
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Table 1 Effect of the relative amount of MAA on the adsorption capac-
ity and imprinting factor

FEIRE Owrp/(umoleg ™) Onp/(pmoleg ™) B

1:2:14 28.88 9.88 2.92
1:4:14 33.00 10.63 3.11
1:6:14 33.88 11.88 2.86
1:8:14 36.50 15.13 2.41

“ Stands for the molar ratio of C,mimCl : MAA | EGDMA.

2 EGDMA MR IR EE A 1 (R
Table 2 Effect of the relative amount of EGDMA on the adsorption
capacity and imprinting factor

JEER L @ Oww/(pmoleg ) Oxip/(umol-g ™) B

1:4:12 25.75 8.75 2.94
1:4:14 33.00 10.63 3.11
1:4:16 34.30 14.88 231
1:4:18 35.26 18.01 1.96

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“Stands for the molar ratio of C,mimCI : MAA : EGDMA.
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Scheme 1  Synthesis route of C,;mimCIMIP/PS-DVB molecularly imprinted polymer

10kV ~ X1,000 10pm

R 10 S

2060SEl 10kv  X1,000 - 10pm # 20 60'SEI

B 2 (a) PS-DVB, (b) CmimCINIP/PS-DVB Fi(c) C,mimCIMIP/PS-DVB 1313 F 5%
Figure 2 SEM images of (a) PS-DVB, (b) C,mimCINIP/PS-DVB and (¢) C;mimCIMIP/PS-DVB
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Figure 3 IR spectra of PS-DVB (a), C,mimCIMIP/PS-DVB (b) and
C,mimCINIP/PS-DVB (c)
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Table 3 Selectivity of C,mimCIMIP/PS-DVB for alkyl-imidazolium
ionic liquids with different alkyl chain length

BRMRES FIA Quie/(umoleg™)  Ky/(Leg™") K
C,mimCl 3475 0.129 1.00
CymimCl 25.97 0.079 1.63
CemimCl 10.32 0.024 5.38
CymimCl 731 0.016 8.06

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences
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Figure 4  Adsorption isotherms of ComimCl and C;mimCl on
C,mimCIMIP/PS-DVB and C,mimCINIP/PS-DVB

B—C,mimCl on C,mimCIMIP/PS-DVB; A—CsmimCl on C,mimCIMIP/
PS-DVB; @ —C,mimCl on C,mimCINIP/PS-DVB; ¥ —CymimCl on
C,mimCINIP/PS-DVB
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Figure 5 Langmuir-Freundlich model fitting of C,mimCl on
C,mimCIMIP/PS-DVB
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UHIA 2.0 mg/L ] C,mimCl ) Z 5V 3 mL, 4 mL, 5
mL, 6 mL, 8 mL Al 10 mL. WA MR 1I5E M,
76 40 CHIZERE FIATE, LA 1 mL Sims)H
[ZIEKIVK .18 =60/40/0.4 (VIVIV)%1# )5 T HPLC 43
Mt iR, IR AR 5 mL i, AR FHEA
Rl 58 A O B A AR AE IO . DR S S S BRae 5
mL I E R INEEARL. dk el LR, 24 ComimCl
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M BE R 2.0 mg/L B, AR A 0 142.86
ng/s.
2,62 RREMKAL

FETEARAS IO S BG H, REIE  AH AR TR I
M2 M E BV KR, 0T e DR, Sk
5 mL 2.0 mg/L ) ComimCl Z 5% LAAS [ i i 4
(0.20~1.80 mL/min)yitidt [ AHAEHUAE, & IFVEMLMK, 4%
W 2.6.1 15 17 20 e B v AT A 1S HI HPLC 437, 5K
UG AR RN, HIREAC T 1.20 mL/min I, C,mimCl g%
564 R B AE [ AR A O, AR, i B I E] 1.40
mL/min I, 1 83.5%M ComimCl {4 B4 £ & A A5 BUR:
HAREAR, M BRI KR, ComimCl N A% F [
FREEF 78 00 45 A Ak AE i8R, O T A A SR IR
ComimCl % 58 4> Of B A8 AR A U, SEEG e 0.60
mL/min 14 J5 225250 1 _EAE R,

2.6.3  ZRBLA| 694K

8 7] PR 32 B A 5% M AR 431 8 [ A AR R S
MR ETESEL. N TR B AR IPEB A, i
. S K TR A i CA S R /K SR IR
GEWEAERBE R, 8T eI BE AR, SLu 45
LKW, FEEIKAEARIEE S 70 0 30 F180 20 S HlAEHS
H R VEI AR, 1 mL 7 FEE/ZK (70 30, V/V)yn] BAYE
Jlid5 5 mL 2.0 mg/L FF S I 96% AR 731
2,64 BEAAFEIALM) LI

J T #% %< ComimCIMIP/PS-DVB  [i] AH %% I AF %)
ComimCl L R B E = 4R AT A, 70 iR 55
1 C,mimCl (n=2, 4, 6, )i [AHAIA:, LL2 mL
CIEMESG, HLL 2 mL HEE/ZK(70 @ 30, VIVBER, &
HDEIEAE, I8 2.6.1 3T (0 7 VBT dE A T A B s,
HPLC 5 & 8RR B 6(T)], FFARYE (i e AR 5
VEMG T ComimCl S HL 4 Ry AU 1) 5 i A 22 3 [ A
R B RS ST DGR K] 6( ).

HIE 6 T LA Y, 20 [ AH AR IO & 4E 5, ComimCl
IR % 101.02%, CamimCl FEI IS 79.80%,
T P A R K MRS 25 73 R U CemimCl AT CgmimCl
RIS 43 500K 25.70%F0 10.36%. H b a] LA 45
W ComimCIMIP/PS-DVB  [f] FH A% HUAE Xof 6 A B4 1) K e
KB TR ComimCl Al CymimCl B A 1R = $4FE H,
X =>4 (P A A A DK P RS B 1R AR 1) e £R A AR 99,
HR T EEEH.

H T2 SO E A FE X ComimCl
CymimCl [ E LR, ALEH 5 mL &4 ComimCl,
C,;mimCl, CemimCl 1 CsmimCl [¥] 2[5 1 & A (R S
i B3 I E Y 2.0 mg/L, CemimCl A1 CgmimCl 1
Sl a Vi a7,/ ) B BUR 1P SV S 73 O Wb W R = i
i, F HPLC ¥ C,mimCIMIP/PS-DVB  [& A2 Bk
IRA TR E AR 7). WK 7 TLLE Y, RS
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604 C,mimCl
2
05 60+
3 C,mimCl
14 C mimCl
404 - b
20+ e’ ""'A 4 -
T T T T T T T T T
2 4 6 8 10
o RN , NWINN .
5 b X 4 min
ILs with different chains B 7 MBS ComimCl, C;mimCl, CemimCl A1 CsmimCl 25
AL AR T (a) )5 (b) EL i 1
. A Figure 7 Chromatograms for the mixed solution of C,mimCl, C4mimCl,
d Ce¢mimCl and CgmimCl in acetonitrile before (curve a) and after (curve b)
C." solid-phase extraction treatment
S Chromatographic conditions: detection wavelength, 215 nm; mobile phase,
acetonitrile-water (10 : 90, V/V); flow rate, 1.0 mL/min; column temperature,
- 30 °C; and injection volume, 20 uL
L HPLC 704, 45 REH: ZBAASU: 205 20 LL_E
e JESEIIS, XF ComimCl KI5 7E 90%LL F. ey
2 4

°Irpe

6 8 10 12 14
t/min

Bl 6 ComimCIMIP/PS-DVB [AlAHZEHUH: X ComimCl A 45 H KB4 7
ARIN R J (% ]

Figure 6 Recoveries and chromatograms of C,mimCIMIP/PS-DVB
solid phase extraction column for C,mimCl and some of its structural
analogs

(a) ComimCl; (b) CymimCl; (¢) CemimCl; (d) CgmimCl; a', CmimCl before
enrichment; a", CmimCl after enrichment; b', CymimCI before enrichment; b",
C4mimCl after enrichment; ¢', CemimCl before enrichment; ¢", CsmimCl after
enrichment; d', CgmimClI before enrichment; d", CsmimCl after enrichment.
Chromatographic conditions: detection wavelength, 215 nm; mobile phase,
acetonitrile/water/acetic acid (60/40/0.4, V/V/V); flow rate, 0.4 mL/min; col-
umn temperature, 30 ‘C; and injection volume, 20 pL

FE i 2 [ AR A U & 46 J5, ComimCl AT CymimCl
AJ DLAR ol OR BE 7R T AH A5 R B, T CemimCl
CemimCl A RE#E AR A HCREIR B . o s 4R AT i C i i i
FUAT LA 5, ComimCIMIP/PS-DVB [ A A% H A% X
ComimCl F1 CymimCl [ 73514 98.7%F1 72.59%.
AT DU Y, AR RSO XS 4 Fh B 1R TR 5
B G RIS (1 3 AR AR B B R RN — B, R 1%
SLRATT, 4ikZE ) ComimCl F1 CsmimCl RIA71E
SF ) [ A A B ComimCl AT CymimCl AR S W5 B
PERE.
2.6.5 C,mimCIMIP/PS-DVB F] #8 3 B A 44 44 7 M4 A=
FA M

43 BV SR A A Ry [T AR 26 R R AR SN AE T
ORI EENMCR, e THARE M A ERe. b T
IOAIE AR A O () F 2B PERE, SE3RIER] S mL 2.0 mg/L
) ComimCl Z 5% 2.6.4 TTRTIR 5 vk LRE. WG
FIE M, Pl 2.6.1 W AT AR S T
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WAL B S, FCUR B AN AR, U B SR A A R
PERIER AP RE. 2 G LI 45 R W (e 3k e i &%
SN, AR AN R T % 1) B2 3R A R EE
B3 2 5 0T (] — A B (RS 43 1R B0 3 K] 7 g g 22
TE £ 5% N, OB R A W& ik B B
UL
2.7 C,mimCIMIP/PS-DVB E[iZE B2 &4 7] 6EAYIR 34
i

H 2.1 TR o 75 Dhie s R AH AR T R A it
FOAZ R & o Fr el 0, i F ComimClBKMERR | C-2 it 1
5 MAA 1 EGDMA FiAE 2 ) () &8 4E H LA ST IE
FRIBK MEER B 25 1 5 5 BT MAA F EGDMA 4 2
[ PRI AR, AR ENE R A ComimCIMIP/PS-DVB
73 AR (13 4. DKM 25 A7 A6 TR — NI M 25
TR, EATTS PN T e H A ) A SR i
VEFR. SRiM, gk s ot 5 S mT 4, B 28 A At
TR R R P B - AK ComimCl F CymimCl A R4
5 A, % CemimCl A1 CymimCl 250 #E 45 K 1)
DK S 20 T A SR RE DRSS, R TR RS, X
K4, #£ C,mimCIMIP/PS-DVB £ [ [ 5 A 2 N,
ST KA ComimCl [ EIZE 7S 7, IX Ee 2% 7 fE 2% (1) 45
R A AL R SRS R/ANEETT TS ComimCl 2 i VLD
(). BRI, 70 AN ) B (1 K M 8 A B A T 0 i
LS, C,mimCIMIP/PS-DVB %} C,mimCl &It £ 3 i
‘AL S7: CamimCl K25 ComimCl [ R~ K /MHZEAS
K, 5 C,mimCIMIP/PS-DVB X} HA7 —5& ) & 44,
R A5 1[I 2 /N 16 ComimCl )[R Bl A oK e
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P EE K, BT R i 2 (i) RSP AT S
B 78 2% A UL S, P17 C,mimCIMIP/PS-DVB X
CemimCl I CsmimCl 2% n>4 [F)IAERE A 1) I M2k B 1
TR & R B8 ) 2 ik 5 2 T = AR R
2.8 [EEZE BN 7E K FR A SR R B9 4 4 2 R
2.8.1 M TR

T B0 [ AH A IRORE R S F kR, B AR
K, Rt 0.22 pm MIRFLIEBE IR S, WA IERIT e
FHE5), R LS KRR AT 2 IS g G 5 . e
S AR AR A IS B A5 PF T, 0 F o1 46 47 RO RE o 43 i) o
REFE ARSI, $2 TR 7743 2P MG, FH HPLC Wl
SEVEAE T ComimCl )5 &, e T /KFE 4 A A
0.5 mg/L F1 2.0 mg/L ] ComimCl, B Iks i BIARE S
CUAR A 5 VAR B, R 5 mL i i [ AR AE BUR:, A
HPLC E IARFE S s 05 ComimCl K5 . &5
Rl 8 Prox. thE 8 nf LA A H: (1) R /K& [
FHAEIURE 7 25 6 S )G # R AN - ComimCIL(E] 8 1 a
Fira'); 2)/KEEMA 0.50 mg/L ComimCl &, H4%H] HPLC
R, AAS IR S P ) ComimCl (] 8 1 b), (HZE
AR 2 B w4 S, T DA A B ComimClF)
T 8 1 bY; 3)/KFEIIA 2.0 mg/L ComimCl Ji5, £id
[l FH AR TR 70 25 R F5 o8 W0 RN HEAfR 5 0 R = (8
e A et IX U B AR RO AT T S AR A L R
ComimCl [17r &5 & 5, HA RSk, T
CymimCl Y5 ComimCl B AL &5 ) FAH I o 2 8] ]
b, BRIk, R FREE F TR AL R CymimCl 43
B E AL ComimCl Al CymimCl [R]85 5 4

mmc’ic'oo

Uatais WO
A otroshand
MM,
T T T T T
0 1 2 3 4

t/min

B8 HiZiitth F/KL C;mimCIMIP/PS-DVB [EAH A HUH: & 4 3
i

Figure 8 Chromatograms for the ground water of Xinxiang city before
(curve a, b, ¢) and after (curve a', b', ¢') solid-phase extraction treatment

a ground water of Xinxiang city before enrichment; a' ground water of
Xinxiang city after enrichment; b ground water of Xinxiang city added 0.5
mg/L of C,mimCl before enrichment; b' ground water of Xinxiang city added
0.5 mg/L of C;mimCl after enrichment; ¢ ground water of Xinxiang city added
2.0 mg/L of C,mimCl before enrichment; ¢' ground water of Xinxiang city
added 2.0 mg/L of C,mimCl after enrichment. Chromatographic conditions:
detection wavelength, 215 nm; mobile phase, acetonitrile/water/acetic acid
(60/40/0.4, V/VIV); flow rate, 0.4 mL/min; column temperature, 30 ‘C; and
injection volume, 20 uL
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2.82 RAMESESHT

FESERRFE S R, 2PN RIS B (V¥ Y dt A JL ) A7
1. N T ik — 20 2 G2 [ AR A IO 7 52 2% B0 B A vh )
ComimCl & TR AR PR 25 & ARk RE, ARSI 5
mL % ComimCl &1k, XTHEEM A 2,4- &)
LIRS W IVE A 6 R il (T 5 WP 25 2 40 TR R P 1)
h 2.0 mg/L, 2,4- Sy i A REAE ILAE)
T F AR, %R 2.6.4 T EEERIVEN L, T
HPLC £ C,mimCIMIP/PS-DVB  [il FH A% AT % TH 2 v
TR SRROR, B9 VR G RO ek [ A AR T = AR AT
Ja R gE R, N 9 LA Y, ComimCIMIP/
PS-DVB [ AZEHREXS ComimCl H A 4R L W82 B B,
X 2,4- Gy RO Ky 21 LT W B RE 7. R W
C,mimCIMIP/PS-DVB [ A AL HURE 1] LUK 52 I8 IR 4
HHF) ComimCl HEAT IE PRI 2 B A s 42

N A b

2,4-dichlorophen

C,mimC p-nitrophenol

.

T T T T T T T T T T T T T

0 2 4 6 8 10 12 14

t/min
B9 [EAAIAER ComimCl 1A, 2,4- SR A0S A BE 1) W A 4%
W AT (a) J5 () R (1
Figure 9  Chromatograms for the mixed solution of C,mimCl,
2,4-dichlorophen and p-nitrophenol in acetonitrile before (curve a) and
after (curve b) solid-phase extraction treatment
Chromatographic conditions: detection wavelength, 215 nm; mobile phase,

acetonitrile/water/acetic acid (60/40/0.4, V/V/V); flow rate, 0.4 mL/min; col-
umn temperature, 30 ‘C; and injection volume, 20 uL

3 4

(WASCUAZRE IR O M- — SRR N BAR, FIHIR D fe
B, GRT ComimCl &7 ¥ Ak 3R 10 B0 7 &)
C,mimCIMIP/PS-DVB.

(2)1Z R EE Sy nl DL S5 AR R], 08K B G AN
[Fi 16 K P 288 8 - YA rh e PR 4y B9 R SR ComimCl A
C,mimCl BT AR, Ab PR S IFRE i m] B 3 D B v A
HPLC 43#7, 1R IFHbsSess: 70 5 1) R B0 F0 G Rk

(3) BRI ZRE AW 73 R SEAR S5 R RS R/ st e %
PER B ComimCl A1 C;mimCl 1) H R 2R

(4) il 4 1] C,mimCIMIP/PS-DVB [l HH AL BURE A FH 7
i1, H ARG r AR e MR T fi A PR

(5)HENL T 4y FEN AR AHALHL-HPLC 43 25 43 A1 A 455
KA TR ) ComimCl #l CymimCl ¥ R B8 A, EF
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mol/L 1 0.2 mol/L)#4T "H NMR 34, K8 &4 )5 h it
TALER RS ARG ComimCl 5 XU E B AK MAA AT
EGDMA [I1EF 5.
42 ENEREVIRIEH

FREX 73.4 mg (0.50 mmol)IAAR 731 100 mL [
HEEHEEIMH, L 50 mL W ANE% RIS, T 0.17 mL
(2.00 mmol)f¥] MAA 1 1.32 mL (7.00 mmol)ff] EGDMA
H1'1.0 g PS-DVB, WREYE=E MRS 6 h. TIA 10
mg (0.06 mmol)[¥] 2,2-f%A — 7 T I5(AIBN), #H 10
min fFHIRE A5, WAEBRE 10 min J55E, JIN 60
C I E IR KPR 25 LL 200 r/min [R5 5 A SON. 24
h. BHIR = EE, HOBRES KAg RS
(PR INVEZ:, RT3 B R G kL T 2R FGHE L
R, LL 150 mL [ T EE/ ZLBR(80 < 20, V/V)ERIE T 80
C Rl 48 h, PR AY TR ST, Hhiieds R,
WAERAY), UL LS 2, 60 C R T4
H, #1758 C,mimCIMIP/PS-DVB. H T-% M [¥] C,mim-
CINIP/PS-DVB  LA[RIFE T4, FOEAE i & i 72
BRI 1A% 7
4.3 ENTEEMERFHIRK

I FH AR Ry, R B8 3R ) o £ S R v 1 DR AT
LERIER & 4T AL, LR HE S N R IE R B
PR ARFIAZ BRI Lol . RE 5. R4 RAL I,
SR 5 2 W A ST 7 S 36 VP AN AN (7] 4% A ol 119 1 78 2R
GV ERE: £ &5 5 mL MEIREEmF, 7590
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BN 20.0 mg AN[AlZ&AF R il % (#) ComimCIMIP/PS-DVB
F ComimCINIP/PS-DVB, 3 mL %% 0.50 mmol/L ¥
ComimCl ZJEHEW, B THEERG ST, T 25 C TR
Y 2 h, WIS WO R S TR A ok B Rl e
ComimCl RS, AR R PR T J5 94 25 1R AR A R T R (1)
THEANFEZAE N ComimCIMIP/PS-DVB 1 C,mimCINIP/
PS-DVB (M fff i Q.
4.4 RMHEZEMETE

S T A5 R ComimCl (n=4, 6, 8)F Jyik
PR Y, 347 ComimCIMIP/PS-DVB X
ComimCl IEFEPE 5258 20.0 mg ) ComimCIMIP/
PS-DVB 5 3 mL 0.50 mmol/L f{] C,mimCl (n=2, 4, 6, 8)
M LIEHRR A, 76 25 C P FEERG 8P EY 2 h,
i &R mIs R, FESZE, BEET C,mimCl
(n=2, 4, 6, )M LA -] Wor e T EAT I E .
H 4 7 R4 Y ComimCIMIP/PS-DVB % C,mimCl
(n=2, 4, 6, I i, ARG I FR(6)THA ik & Fh
BT 43 i R H 0,

Ky4=0./1000C, (6)

N Ky (L/g) 7 HE Mk B 3 7 WK i) 70 e 2 8 Ce
(mmol/L) & i M i B8 AR I P8 W JE 5 O,
(WmOL/) & 1% 2 1WA (1) ~F- A W B .
FH IV 5 P B IR 23 e SR B, T R
(7), P15 C,mimCIMIP/PS-DVB %} C,mimCl FIIE M R
ECHRE T B B 7).
k=K4(C,mimCl)/Ky(C,mimCl), n=4, 6, 8 (7

X & HXFX Y CmimCl (n=4, 6, 8)ifiF,
C,mimCIMIP/PS-DVB % ComimCl [ £ R %, k1H 1)
K/MFRES C,mimCIMIP/PS-DVB X} C,mimCl iR 51 1%
PRk AHOK, ComimCIMIP/PS-DVB % ComimCl ]
PN BB
4.5 C,mimCIMIP/PS-DVB %t C,mimCl 1 C,mimCl
BRSO P 1t REE 2R

#420.0 mg (1) ComimCl EPIEER G ) FIEEN ISR 54)
2395 3 mL ANEEE(0.50~10.0 mmol/L)f¥) C,mimCl
i CymimCl [ ZIEEWR A, 825 C N HERRG &
Y 12 h, ERMA RIS, FES R, BiERT
C,mimCl (3 C,mimCl (3R & HI AT WA 66 v
HEATIE . =TT 705 ComimCIMIP/PS-DVB
F1 C,mimCINIP/PS-DVB X%} C;mimCl &, C4ymimCl [ 45 &
i, el IR I S PR B TR O &R ik, B
U
4.6 C,mimCIMIP/PS-DVB f C,mimCl E+BZ= B4 &t
I

7£25 ‘CF, % 70.0 mg ff) C,mimCIMIP/PS-DVB %%
N BRI NBEEFE R (4.5 emX 2.5 mm i.d.) e E AR 2K
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