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& P AL B 4 F X 3R (BiPB) . BiPB FL&2 20 UM 4343 , 2 BB 43 B 7E 10 ~ 100 nm 0 1000 ~ 7300 nm &[] ; T K
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HAEERENTE, SRBEE NI RS
MALRE ROENRHEEMR  BIHEIE
H.BH4E BILRENSNLERE. B THE
WEERE FREBTRHECHE" REXET
PR R}, RE4E 8 I 4 & SR ME T, (B R T 7 W
te(pH > 9) & FARE™ . i T 5 T
BB BLAFESBRRNERE, EAEKN
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# A FELB(BEE), AR, bt W E 254 §] , Span 80 F1
Tween 80, AR, KEFILEATL] . ZRPEAEHR
$% (Tris), AR, 3% E Roche 24 7l ; E: BR (HCI) , AR, 11
B |41 Y 3% I
RS & RIEMGETRIBS, TR
AR Y 24 HE S-3500N S # B 8% ( H & Hitachi 24
] ) ; Mastersizer2000 ¥ B 43 47 {% (3£ B Malvern N
&) ) ; Quantanchrome Poremaster-60 & F # ( 3% H
Quantanchrome %23 & ) ; TP690-A I # 75 % ¥ 2% (&
Elma 4 &l ); pH 540 GLP & B it (& E
Wissenschaftlich 2 &) ) ; Lamda 35 UV-VIS 4+t KB
i+ (2 B PE /A 7)) ; AKTA Explorer 100 £2 %% (3% F
Amersham Biosciences 22 5] )% .
1.2 RS
FIRFLRA B S F IR (BiPB) B B E B
AHE . EE.EENSEAANG L FEM 2wl
BERE) .85 & (BEE 0.08 g) . X B B 4K (GMA
4.5 mL.EDMA 3 mL) . FL4L7 (Span 80 0.45 ) B &
¥ AR A K PR 20 min; BEK A VLA
53mL20% M HMBRBHRA—TRERP.E
8000 r/min ¥ H T H# 5 min(FAAL DG, RBEH
B WoFRBREBER - %F 60ml 4%
Tween 80 & F, B LA 1600 r/min Bﬁ’f‘iﬁfﬁ# 1
min(F46 ) . BEHBIH KA LBREERT
A HEH BRI R AP, B EFEEN 300 v
min FEEIMIT (1 kW) FTHET XS EBEERS 20
min. R S5 TR IS, OB I B ) A8 A R, O DA 3R
K (60~ T0C)HHRMERE  EEHET TH.
EHB I A E(MPB)HEH & E RS
BiPB #H |7l 4 59 GMA . EDMA . B 3/ 1F BE %% . BEE
BA AFBESEEENS 60 mL 4% Tween 80 7
W, R REG &#HES BiPB HF .
1.3 HBAFBER
HREEIFTRAOMBRAEET 500 mL #
Soxhlet 2B £ F L /K Z B EI i 24 h, B E BB
PRAFNEILA SN, HREEHREBE
BT PR ACEHEEKBRETRERH.
1.4 B RARIE
AR RS MRS PR F S-3500N =i &
51 Mastersizer 2000 BLHE 43 #1 {% 2 17 &5 ¥9 R A0
BE S H; BB A2 A Quantanchrome
Poremaster-60 7 [E #3478 % ; tb & m A BET
Chembet-3000 #4780 52 ; /K LB A L EREAT
W .

1.5 RESHRENEEHME

Bo4WMIRLE 0.1 mol/L ¥ Tris-HC! 28 W
(pH=7.60)P %G, A -2k fTh¥iimh, B
RN 5.0 g MERS 25 mL —EAFH 25 mL
—ZHBRE,EOCKM 6.5h FERETERS,H
YRS R, K H 2 F 100 mL NaBH, (0.1 mol/
LB, FETHES 12h, DE#E EERAHF
HERTERAZE FFRMERUE , MELRE
RERBREN, AEEFKESRE.AEH
GIRIHE, EHF KB EPHEE, WAL K
LESEBTKEEREBEICE BKR,.REEE
ZTTHRER.

RSUHMROBHEENLIASTFEERE
RGBT RFAE#TNEEHFHHERA g
LA)BETE 100 mL # 1 mol/L B HC IR P &£
160 t/min KB IEFES 25CHED 120, BHAGI R
IgmE AT ENTKZBERENBRENE
KZBEIRE 4, R 5 B IE M BR AL E] 100 mL 0.5
mol/L Y Na, SO, ¥ F 7E 200 r/min 7K & 17 5K
25CH/RF 2h GG WIS, BRI MER
F 0.01 mol/L #) AgNO, ¥ ¥ # 17 1% E (K,Cr0, 1E
FemRAl) , FARMER B FT B Na, SO, W AE R AT IR,
BEEBHBYHEHELETEAER.
1.6 WS B

SR PR #7525 U = Z B 45 M BiPB A
MiPB Xt BSA B SR LBL™ A KRBT
S$ETEMR , A 0.01 mol/L Tris-HCl (pH7.6) 4% b ¥ #E
FERTRMWI12h. & G HEBYRILWMEE, RIK
SHENBA T 0.04 g BFET 25 mL EEMIF MK
A 10 mL 3R BE AR # BSA Bk BHE  HEE
HET 25CHERAKB P ,7E 160 /min T EH 24 h
o, B R EEHNETE 280 nm LKW AR,
WHY R #EE ,FF BSA fREHAHAEE TR
SRR .
1.7 fifaE

WEHHENE TTRNBERALHESKERA
HR5/10(5 mm 1D, 100 mm £, 1.96 mL) #9 &% £
ARG ¥ H % 82 8] AKTA Explorer 100 2% R 4
1+, 0.01 mol/L Y Tris- HCI 4 J 3 5 48 45 5.2
B.hEWHAERADLEHFTHE,EARRE
T H1 2 mg/mL BSA B Tris-HCl AT HFEBLE & T
AHERFRRE FHBIERMER.

cF(ty - ty)

Juw = V. (1)
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Hb g BAIBH 0% FENMNHERHER
mg BSA/mL bed, ¢ 3B BSA B mg/mL, F
KRB R EE mL/min, ¢, 7 H DR ERD
#E OB 10% R B 8] min, ¢, 9 FE6F 8 min, ¢,
100 L 20% KA R AT Bk s R , v,
.

2 BRI’

2.1 RERNPHEER

1 £#3R BiPB # MiPB W BEER K,
TLE H BiPB % & (B 1a) 5 MiPB EH (A 1b)
£8BA, KT BPBEEA “BRAR"WBALE
B ERMAAIEPHMBERY PMEAREET
B9FL5%, T MiPB + R A L.

Fig. 1 SEM photographs of the BiPB (a) and MiPB (b)
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Fig. 2 Pore size distributions of the BiPB and MiPB
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Fig. 3 Panicle size distribution of emulsification I

Table 1 Physical properties of the two beads

- Particle size Specific area  Density  Total ion capacity

Bead
- {pm) (m?/g) {g/mL} { ymol/mL)

BiPB  42.8 41.9 1.08 0.172

MiPB 42.4 52.1 1.11 0.213

MEAaTUEL BEREEARKE MY
n,EERER T8N R EAGHEREES,
R EH B TR XF P T8 X BSA &
BT ATRAMT Langmuir B B 5B HTH
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&5 3+ 2 7T 2448 3] DEA-BiPB #1 DEA-MiPB £} &
B g, 43814 81.7 mg BSA/mL wet bead F 87.3
mg BSA/mL wet bead, K, {4+ %1% 1.37 x 107 mg/
mL 7 1.33 x 107" mg/mL.DEA-BiPB W L R E 5
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Fig. 4 Static adsorption isotherms of BSA to the DEA-
PiPB and DEA-MiPB
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Fig. 5 Breakthrough curve of BSA at 5 em/min
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Fig. 6 Breakthrough curve of BSA at 40 em/min

ME 5 FTRLE B TE 5 om/min B R E T, DEA-
BiPB #1 DEA-MiPB M) 21 & R B & B HE (45 A
32.5 H132.6 mg BSA/mL bed) , T i & E & Y I
ff)3% 1l , DEA-BiPB | DEA-MiPB & 575 W if 75 &
# & 4 F %, {82 DEA-BiPB &1 f§ 25 & [L DEA-
MiPB 9 T [ B9 218 K9 £ ; Bl 40 cm/min BB & (1
6), MM E X KA RMAERYEWA KRGS
R B 25 & K 23.3 mg BSA/mL bed) , T 2 A& L8
DEA-MiPB Zh 2 W i 5 &2 (8.9 mg BSA/mL bed) &
BITHE, 214 3 T DEA-BiPB 3 & R Mt
AERPH=HZ— NEEAENRET RN E
RN AR A B A LT DUE i, i T DEA-BiPB
A BILET R RAE R, BT MREN E B E
% B 5 B B W% /), DEA-BiPB 41 B & B 75 & T 2R
T HEERE.

2 FErR, F A (W/0) W R EL LB T
AN REBERESERPFLAILER S TR
BiPB. OB HESLEANRATUELZA S
HELAMML MEEER . BEE KENE T
ARSE SR AN MBS R MiPB 5 . B 1
J5 B A 85 732 # 4 i DEA-BiPB B AR 78 8K it 3
T Heh AR A BT DEA-MiPB, HEFEE Hi
(3% 0 , DEA-BiPB 3853 48 7L /9 9 X4 i 16 B hn iR
HAuRERELARRETHESEENHETR
MER. BRER, FREREARE > THRK
BiPB HiE A THBEEARRECHE.
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PREPARATION OF A BIPOROUS POLYMERIC ADSORBENT BY DOUBLE
EMULSIFICATION FOR FLOWTHROUGH CHROMATOGRAPHY OF PROTEINS

SUN Guoyong, SHI Qinghong, SUN Yan
( Department of Biochemical Engineering , School of Chemical Engineering and Technology , Tianjin University, Tianjin 300072)

Abstract This paper reports ;1 technique to fabricate the stationary phase for high-speed protein flowthrough
chromatography . Using glycerol aqueous solution (20 wt% ) and n-heptane/toluene organic solvent as the porogenic
agents,a novel type of biporous matrix ( BiPB) has been prepared by uliraviolet photo-polymerizing monomers
{glycidyl methacrylate and ethylene glycol dimethacrylate) by a (W/0)/W emulsification technique. It was found
that there were two types of pores (micropores and superpores) in BiPB, but there was only microporeé in the
- microporous beads (MiPB) created by O/W emulsification. The pores of BiPB were in the range of 10 ~ 100 nm and
1000 ~ 7300 nm, whereas those of MiPB were mainly 10 ~ 100 nm in size . The specific surface area, hydrated density
and particle size of BiPB were 41.9 m’/g,1.08 g/mL and 42.8 ym, respectively, similar to those of MiPB (52.1
m’/g,1.11 g/mL and 42.4 um) . The static adsorption capacity of BiPB for bovine serum albumin (BSA) was also
similar to that of MiPB. At a low flow rate (5 em/min )}, the dynamic adsorption capacity (DAC) of BiPB for BSA
was close to that of MiPB. At high flow rate (40 em/min) , however, the DAC of BiPB was about three times as high
as that of MiPB.The results indicate that BiPB columns were promising for high-speed protein chromatography .
Key words  Biporous matrix, (W/0)/W emulsification, Chromatography, Suspension polymerization, Protein
adsorption :



