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Abstract : The adsorption equilibrium properties of bovine serum albumin(BSA-protein) for three kinds of porous microgels with different physical and
chemical features were investigated. The adsorption amount of BSA-protein on poly(buty! methacrylate) (PBMA) microgels was higher than those on
poly(vinyl pyridine) (PVP) and poly(acrylonitrile) (PAN) microgels due to the hydrophobic interaction between polymer and protein in an aqueous
solution. And PBMA microgels had more irreversible adsorption equilibrium properties than PVP and PAN microgels. It implies that hydrophobic
interaction plays a more important role in adsorption properties of BAS-protein than physical properties of polymer and electrostatic atiraction between
protein and polymer microgels. Characteristics of the microgels used in this study followed Langmuir equation better than the Freundlich equation.
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2.4 H
2.1, AL <

£ dFo AL43% PBMA, PVP ¥ PAN vlo|Z 242 o]Ad]
gAE RE AL TIB 19 FFaE &4 AZFA Mili-Q
Plus, Waters)& AH&38lod 23 AAlste] Apgsiiel gwde 3
717} F 40A x140A0l2, E-x}3Fe] 69,000 g/mol AE2 bovine
serum albumin (BSA-protein, Calbiochem., fraction V)& A}&3}
o #F8AL 23 FHFE AZReA ALLsY

2.2. BSA-proteing E&Ay
2.2.1, EE4Y

XHEAT 583 EA40] thZ PBMA, PVP 2 PAN wjlol3
24& AHE3ted BSA-protein®] 248 3199tk BSA-protein
9] stock solution (0.05 wt%, 0.5 mg/ml)& Ab&ata] FEW 2 BSA-
protein E§49E FE 05, 218 mel FFoN ABAL FAE)
gk 292 ¥ 13Ea} vlo]=2 248 BSA-protein® stock solution
o 1.0wt% (10ng/md)2 TAsHA 24N T, 4A M%)
wukste A YA 2AsIA 3A7T B¢ EZAAY AR
(Supra 2K)& AHgste] g2olA o 308 Fok 94 EIAA
Azde 2estn duEs 549 o @Yol ALgslE A4A
HATF <32} (Triton, cellulose acetate, pore size 0.45m2o2 of
AFof dolgle A% 8z} vlolag AL AAs YT oAz
& dolglE BSA-protein® ¥=F 28meolA A BR3P
Hog Astel nEA mola2A] FHY BSA-protein® %S
ZA83t) olet e HEFAHE Scheme 191 YeRi o8], BSA-
protein®] F&#F& UV/Vis #3233 =4 (Kontron Uvicon 860)
2 &Asd 4 (1)eg Atstdc

Qo= (Ci _ceq)vsol
ad Wp

G - 539 BSA-protein® % (mg/g-particles)

G &9 &2 BSA-protein® Z71EE (mg/m)

Coq  FHAF £ &o) Folole BSA-protein®)
T (mg/m)

Ve £99 239 (mp)

Wo : FEA (vlolazd)e A (mg)

2.2.2. BSA-protein 5o 4%

BSA-protein®] 4749 pH 594 BSA-protein® %7]%5%e
FES 1) 989 BSA-protein® X71¥EE 05 10 ¢
15my/me 2 YA A 3t 30~60087HA W3kA7)HA PBMA
slelazde) &% 348 A £3 BSA-protein €9 ¥
=g mE FHEAS 2 st pH 5 2 994 &
o] o] 2FEE 0.01ml/ ¢ (NaCDE a2 BSA-protein?d) ¥ %2
0.0625, 0.125, 0.250, 0.500, 1.00 ¥ 150 mgy/m & WEA|F|HA

5438 24940,

2.2.3. BRETA

BSA-protein ¥%¢] ¥3lo] tig FAEE 2481 Freundlich
R Langmuir $H524S Al 2% $Ro] g2 2
Eode 4 JBASFE Fotn FF5 LS vusig.

Tdas A9 A A2 F, 198
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o
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Polymer microgels
dispersed in buffer
solution (free BSA)

BSA buffer solution

Adsorption
(at room temp. for 3 hrs.)

l

Centrifugation
(at 20,000 rpm. for 30 min)

|

Filtration

|

Measurement
(at 278 nm with UV)

Scheme 1. Experimental procedure of BSA-protein adsorption and
desorption,
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3.2. BSA-protein E&EM
3.2.1. BSA-protein 5T2| ¥¥

BSA-protein®] 5434¢) pH 5914 BSA-protein®] &9 oA
o FYAAE nE37] st BSA-protein®] %7)1FES (5
10 2 15my/meo2 AASA s 30~6008717 WA 7| A
PBMA wto]oZ 7o gk BSA-protein® %71%%9 dgo] #
& Z274E 28 29 Jehiit 43843 229 275564 2
Azttt F&E BSA-protein® FE7F A dAsz] Wi
BSA-protein®] Z7]1E=dE A9 4FL wx gerin Azd
o =% Yoshida ${16, 171& 78 d714% vehls d2reg
Fele] ol2m#A¢l QAE Sephadex A-50 (Pharmacia Fine
Chemicals)& §&A2 A48l BSA-protein €99 27|xx &
22t 05, 10, 20 2 30ngnlo.2 WHAAUA Adan, To
7|1ENE 73 @712 7tmAZ Chitopearl (Fuji Spinning Co,,
Shizuka, Japan)& FHAZ AL48t3 BSA-protein 949 %x7)%
EE 2474 05 ¥ 10ng/mo R WA 71HA 483 A3 BSA-
protein FE9] W3] & Fke] HYPF LMol BSA-protein
9 27)sEe 4EE A Fegda Basiget

BSA-protein® FEE 0065~150mgy/mlo 2 WIAF|HA A
dst1, pH 5 % 9014 BSA-protein ¥%9] #W3lo] W mia
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Fig. 1. Scanning electron micrographs of polymer microgels: (A) PBMA; (B) PVP; (C) PAN.

* initial BSA-protein concentration

—O— 05
-0 10
—— 15
1.51M — A A A
Wota 5 5 4 —0

f

Bulk BSA-protein concentration (mg/mi)

0.0 I ! ! ! i !
0 60 120 180 240 300 360

Time (min)

Fig. 2. Effect of initial concentration of BSA-protein for PBMA
microgel at pH 5.
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Fig. 3. Equilibrium isotherm vs. BSA-protein concentration on
polymer microgels at pH 5.
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Fig. 4. Equilibrium isotherm vs. BSA-protein concentration on
polymer microgels at pH 9.
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Fig. 5. Freundlich plots of equilibrium data for adsorption of
BSA-protein on polymer microgels at pH 5.

Table 1. Experimental Freundlich Coefficients

pH Microgels k(X10h n R¥
PBMA 6.01 1.52 0987
50 PVP 7.39 1.74 0963
PAN 118 219 0942
PBMA 7.56 168 0.983
9.0 PVP 572 1.69 0.969
PAN 172 332 0928

a) correlation coefficient

Table 2. Experimental Langmuir Coefficients

pH  Microgels Ke( X109 b R
PBMA 1.60 90.7 0.997
50 PVP 2.69 51.6 0.99%6
PAN 444 322 0.998
PBMA 218 65.6 0.99%
9.0 PVP 2.56 454 0.9%4
PAN 871 149 0.999

a) correlation coefficient
B -1/KQERE A5 C8 KB 78 5 9ok

1 C
C——K*eq-i-b(a) an

Freundlich ¥ Langmuir $35242 $43 4 5) 2 4 (1))
€ M43t pH 5 2 994 BSA-protein 559 Wl e &
Aol FAE 19 5~8 YEAAT, A5 k n, Ko, b 2 4
#AT RE Table 13 2o Jehiglch +89 oA BSA-
protein®] = ¥3lo] ME 28R vlo|a2Ae) FRENS AY
§ 43}, PBMA, PVP ¢ PAN t}o|224 BE Freundlich £

In q,4 (Mg/g-particles)

1 1 i L
-4 -3 -2 -1 0 1 2

In C (mg/ml)

Fig. 6. Freundlich plots of equilibrium data for adsorption of
BSA-protein on polymer microgels at pH 9.
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Fig. 7. Langmuir plots of equilibrium data for adsorption of
BSA-protein on polymer microgels at pH 5.
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27, pH 5 % 9914 Freundlich §3524¢ 7$ PBMA vho|
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Fig. 8. Langmuir plots of equilibium data for adsorption of
BSA-protein on polymer microgels at pH 9.
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