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Abstract: The adsorption characteristics of L-tryptophan of PES-BSA affinity membranes prepared by using electro-
spinning were investigated. It was found that the fiber diameters could be controlled by the comparisons of fiber diameters
prepared by various spinning conditions through FESEM and Image Analyzer. Darcy’s permeability constants, mechanical
properties and hydrophobic properties were enhanced since micro-fibers increased by increasing the composition ratio of
HFB and BSA. The elution capacity of L-tryptophan in borate-DMSO buffer solution was higher than that in tris-HC1 buf-
fer solution, while the elution capacity of A 7906 type BSA was higher than A 8022 type BSA. This is due to the charac-
teristics of BSA type, i. e. higher purity and uniform molecular weight and better pH stability of A 7906 type BSA than
those of A 8022 type BSA.
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A 22 YaM F oA 84S EF &l
SN A A kAT A WA 22 polyethersulfone
(PES)E SolvayA+] Radel H-3000(Mn=24,703 / Mw
=77,620)% MeOHZ A2 F 180°CellA] 3 h 71 x3}
AHgstgon, & wd 4L gies AEE A
2 Sigma-AldrichAb2] bovin albumin serum (BSA) A
790633 A 80228 & AA Flol A&t iR
Aldrich#A+2) 1,1,1,3,3-Hexafluro-2-propanol (HFP)Z} 2,2,
3,44, 4-Hexafluoro-1-butanol (HFB)E A §lo] A-&-3t
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8HA 37) AsiA A A Z(support membrane) ©. % Chung
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2 guke] FAEALS #A4357]) Y3 LA o T =
borate-DMSO buffer solution, tris-HCI buffer solution
& A z3st3 o™, sodium tetraborate (Sigma-Aldrich),
dimethyl sulfoxide (DM SO) (Sigma-Aldrich), acetic
acid (Aldrich), NaCl .(Aldrich), trizma” base, HCI
(Duksan Pure Chemical Co. Ltd., Korea)& A §lol
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T71E A& gas permeability O E A3 Q) 1
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Fig. 1. Schematic diagram of electrospinning instrument
(a) and real picture (b).
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Fig. 2. FESEM of PES-BSA affinity membranes (#623
series, x5,000).
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Table 1. Spinning Conditions of PES-BSA Solution #6
Series Prepared by Using Mixed Solvent (HEP+HFB)

Sample Solvent Flow rate  TCD  Voltage
code (HFP:HFB) (mL/h) (cm) kVv)
#6'1°1° 85:15 0.50
#612 80:20 0.80 10 100
#613 75:25 1.00
#621 85:15 0.80
#622 80:20 1.00 10 8~12
#623 75:25 1.20

a : PES content, b : BSA content, ¢ : HFP+HFB content

Table 2. The Diameter Distribution of Nanofibers (#623
Series, under 300 nm, over 1,000 nm)

under 300 nm 0.8 mL 1.0 mL 1.2 mL
8 kV 42 2.3 22.5
10 kV 10.0 14.3 0.0
12 kV 6.7 333 62.7

over 1000 nm 0.8 mL 1.0 mL 1.2 mL
8 kV 2.1 2.3 2.5
10 kv 2.5 5.7 3.2
12 kV 0.0 33 59
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Q= ary flow ,, dry flow , <100~ 2
D= Q—-Qr
dp—d
o714 Q% filter flow percentage,
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SETV
C=(—F5—) 3
(HDQ(pL 1) @)

7|4 CE Darcy’s permeability constant,
F& flow,
T sample thinkness,
V& viscosity (air 0.0185),
D+ sample diameter,
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Fig. 4. The pore properties of PES-BSA affinity mem-
brane prepared by using BSA type A 8022; (a) Darcy’s
permeability constant, (b) pore size, (¢) Darcy VS pore
diameter, (d) membrane thickness.
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Fig. 5. The pore properties of PES-BSA affinity mem-
brane prepared by using BSA type A 7906; (a) Darcy’s
permeability constant, (b) pore size, (¢) Darcy VS pore
diameter, (d) membrane thickness.



A7 E A ZE PESBSA A3jute] E2EA 313

-------------

Fig. 6. SEM of pressed PES-BSA affinity membrane.
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Fig. 7. The mechanical properties of PES-BSA affinity
membrane; (a) tensile strength (b) elongation.
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Fig. 9. Breakthrough curves of adsorbed L-tryptophan at the PES-BSA membranes; (a) buffer solution with borate-DMSO
(#623-8022), (b) buffer solution with borate- DMSO (#623-7906), (c) buffer solution with tris-HCI (#623-8022), (d) buffer

solution with tris-HCI (#623-7906).
3.4. PES-BSA Zlsiate] 554

Az Ashete] BSA 7Y 45499 24d o
2 FAEAHE 243899, Breakthrough curve: se-
quence number®l] 3] UV/visible spectrophotometer
2 339 F3E #2 OpCo (Cp: FHE99 X,
Co: 2718 E)E Yehjqit

Fig. 95 #5899 Ao W& A 79068 BSAS
A 8022% BSAE o] &dto AzH 9 #6238 A}
&3t FHEHE MG A2 4589 borate-
DMSO< pHE 9.3, tris-HCl pH 8.00|H, E#& 5=
20 mL/he] T}, Figs. 9(a), (b)= 10 mM borate® 1%
DMSO #F894& AHEstgon £2a4dA= 10
mM borate] 0.1 M acetic acidE AH&3tgoh 281,
Figs. 9(c), (D)= tris-HCl ¢4F8H& A123 Zog &

gl Al 18 @ A 4 F, 2008

073 = 0.5 N9 NaCl€ #7189t Figs. 9(a), (b)
AN BF FFo] dojua, AFFHE AX £
o= AL ¢ 4 o} Borate-DMSO &5 89 %
oA A 7906802 AxF Fslto] A 80223 B}
i & 8EFE B3 It oj7 BSAY &
Aol et & Aolr}t HAE= AR AZtE
o &, A 790682 AEA EAF ALAES HA )
of Azxd €5/ 31 EAF £X7F 18 A o|n,
49 pHE 7°|3t0]t} A 802282 pHE 5.0~5.69
o, A79068 BTt &7t Tha FojdY. A 802282
kgt BAEs viA1 gleng yxAf Az A
BSAY dRAEA EFYF YA F F-o A=
JOBZ A 79063 Bt} tryptophan}e] F2Ado] Wol
A%y A2 4 Qg 283, A 79068 NEAR



A7|aALR A 2% PESBSA Xgure] EAEA 315

< A EAE ¢&7 5222 typtophand 2
E% beAel Bo E® 7 B 4 pHS & Ao|&
borate-DMSO, tris-HCl 1_%%—“, o 7}7} 93, 8.0¢ pH

UEMEE A 79068 0] Rt} § AAHH 27 A
Z3 §2o] dojd 4 9= Ao|th. Borate- DMSO
8 2HAA Cp/Co= A 802289 A 0.0136,
A 790632 023512 B2 AolE Ho|n, tris-HCl ¢
89 249ME 2+ 0.0003 0.10849] e A%l
™, A 790633 A 80223 EF borate-DMSO &3 8&-H

rkfz rqotr ]

\

z7o] fsE AL ¢ & e,
4.4 2

B AFNM e Av £FEY tryptophans 2], 3
As) 9 A Az YA A/HAEES ol g
stom, A7EAR Yo 2T WA D Jea W

B OYd 449 AKE 7MA= PES-BSA
AgetE Az 4 AJr} L-ryptophans o] &3}
O FAEAS BH% oM AzY PES-BSA dhdt
ol gAH EIE tryptophand £, AAT = U
o 2 d79 A3E g9sd gga 2o

1) #623 seriesol M AT S7kstn HAbAS
o] F7tetd WAARIT BAEE ATl v FH

=), olRA& #62 AR A HFBY ZAH|7} 713
%7] WEojth HFBY ZAH] Z7}8 <lsle] g9

[o?

L4 LTy} aste Axyl AsA H , 7y
A S5k 2] 290l ol 4ol 2kt

7] g o3 AfE RolA Hul,

Aot 2L Al A FAEA Y 24,
ARgYE 2AFoEN H4Y4e) R2rg 24P
AU

2) A7EALS elate] AA g 9o i f o] A
2P 02 3 Darey FHE} F/13AAEH, ol
Ui o= <13 e #A7E Frlsta, HFBS
BSAl 9% mAdFe F7HR 71TEF S7HeHA
HEelth. 11, Hd71Ee) %ﬁ}a— A9 A,
ﬂrﬂﬂ*«l 717} goiz 7

T
>
T
[

r ok

~21.1%, A& #621E
FE AT
HEZ AgdAe
OC)Q BaEd oA
A NS} FobR Y] wEolth
3) FAEAL BAS] Ystd g ¢458d =
Ao &, AA, £ HA¥E oAt A 7906%
borate-DMSO &38Hl| A& Cp/Cov 0.23519 &=
e VEUHAL, tis-HCl ¢F&d4dAE Cp/Coe
0.10842] 7S R} Fth ol= A 802283} vl w3}
of W & e HFEY oL BSAY E &
Ao A 790682 A 80228 KTt EAF EXJt 1=
o, Abg pH #70] &} S B o|7] wEoltt

A8t 27.2~116.6%

rlo o
o
=2
o
i
rlo
")
4>
ox.
2
N
N

K
ro
[\
wh

i

F =il

Ha

1. J. H. Brewster, Stereochemistry and the origins of
life, J Chem. Ed., 63, 667 (1986).

2. AWE, LCY ¢+ B YA £a, o+
9, M€ (1992).

3. W. H. De Camp, In chrial chromatography, W. J.
Lough, ed., Blackie, Glasgow and London (1989).

4. M. Simonyi, On chiral drug action, Med. Res.
Rev., 4, 359 (1984).

5. S. Stinson, Chiral Drugs, Chemical and Chemical
Engineering News, Sep. 28, 46 (1992).

6. 74elz, stu] A oF FTAS 718 2 %FE Y, News
& Information for Chemical Engineers, 25, 354
(2007).

7. R. H. McMenamy and J. L. Oncley, The Specific
Binding of L-Tryptophan to Serum Albumin, J.
Biol. Chem., 233, 1436 (1938).

8. K. K. Stewart and R. F. Doherty, Resolution of
DL-Tryptophan by Aftinity Chromatography on
Bovine-Serum Albumin-Agarose Columns, Proc.
Nat. Acad. Sci. USA, 70, 2850 (1973).

9. C. Lagercrantz, T. Larsson, and H. Karlsson,
Binding of some fatty acids and drugs to immobi-
lized bovine serum albumin studied by column af-
finity chromatography, Aral. Biochem., 99, 352
(1979).

10. J. Yang and D. S. Hage, Role of binding capacity

Membrane J. Vol. 18, No. 4, 2008



316

11.

12.

13.

14.

EERRER

versus binding strength in the separation of chiral
compounds on protein-based high-performance lig-
uid chromatography columns Interactions of D-
and L-tryptophan with human serum albumin, J.
Chromatogr. A4, 725, 273 (1996).

F. H. Amold, H. W. Blanch, and C. R. Wilke,
Analysis of affinity separations II: The character-
ization of affinity columns by pulse techniques,
Chem. Eng, J., 30(1), B9 (1985).

R. P. W. Scott, Liguid chromatography column
theory, John Wiley & Sons, New York (1992).
K. G. Briefs and M. R. Kula, Fast protein chroma-
tography on analytical and preparative scale using
modified microporous membranes, Chem. Eng.
Sci., 47, 141 (1992).

H. Ding, M. Yang, D. Schisla and E. L. Cussler,

HEH, Al 18 A A 4 F, 2008

15.

16.

17.

18.

19.

Hollow-fiber liquid chromatography, 4IChe J., 35,

814 (1989).

S. Brandt, R. A. Goffe, S. B. Kessler, J. L.

O’Connor, and S. E. Zale, Membrane-based affin-

ity technology for commercial scale purifications,

Bio/Technology, 6, 779 (1988).

B. Champluvier and M. R. Kula, Microfiltration

membranes as pseudo-affinity adsorbents: modifi-

cation and comparison with gel beads, J Chro-

matogr. A, 539, 315 (1991).

THE, W3, WA o9 A Az,
H ol 17(1), 23 (2007).

¥, WE2, 332l Lryptophan®] FHE54,

B9l 18(3), 214 (2008).

FHA, AR, BeoIHE g 24, FHLY

7 7], 11, 145 (2007).



