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Preparation of Affinity Membrane by Electrospinning Method
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Abstract: Protein affinity membranes based on polyethersulfone (PES) and bovine serum albumin (BSA) were prepared
by using an electrospinning method. The changes in the size of nanofiber according to the various conditions of electro-
spinning (concentration of spinning solution, voltage, flow rate, tip to collector distance) were investigated, and the prepa-
ration conditions of the affinity membrane were optimized. XPS and FT-IR results showed the firm incorporation of BSA
with PES. It was found PES-BSA nanofibers could be prepared at the temp. of 20~22°C and humidity of 45~55%. The
size of nanofibers increased with increase of the content of PES in the spinning solution while BSA did not affect much
to the size of nanofiber. It was also revealed that the narrow size distribution of nanofiber could be obtained with PES 7
wt%, BSA 0.7 wt%, HFP 92.3 wt% at the electrospinning conditions of 1 mL/hr, 10 cm TCD, and 10 kV.
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Table 1. Composition of PES-BSA Affinity Membranes

Sample code PES BSA HFP

7 7 0 93.0

7#1 7 0.7 92.3

TH2 7 1.4 91.6

8 8 0 92.0

8#1 8 0.8 91.2

8#2 8 1.6 90.4
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Fig. 1. Schematic of the electrospinning equipment.
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Table 2. Operation Conditions of Electrospinning

Sample code F(lr(;\;i /}1;1;6 TCD (ecm) Voltage (kV)
7*-1 0.55 10 12.5
7-2 0.70 10 12.5
7-3 0.85 10 12.5
7-4 1.00 10 12.5
7-5 1.00 10 15.0
7-6 1.00 15 12.5
7-7 0.70 15 12.5
7-8 1.00 10 10.0

*: solution of concentration code
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3.3. XPS FT-IR
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(a8) PES 7-8

(b8) PES-BSA 7#1-8

(c8) PES-BSA 7#2-8

Fig. 2. SEM image of PES-BSA affinity membranes (x5,000).
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Table 3. Diameter Distribution of PES-BSA Nanofibers at Various Electrospinning Conditions

(a) PES 7

Sample code

Diameter (um)

Standard deviation

Minimum Maximum Average
PES 7-1 0.315 0.564 0.423 0.093
PES 7-2 0.346 0.994 0.593 0.249
PES 7-3 0.242 2.226 0.803 0.674
PES 7-4 0.171 1.197 0.648 0.374
PES 7-5 0.171 0.489 0.367 0.103
PES 7-6 0.346 0.651 0.469 0.118
PES 7-7 0.242 2.486 0.947 0.789
PES 7-8 0.329 0.630 0.508 0.119
(b) PES-BSA 7#1
Sample code — Dlamet'er (pm) Standard deviation
Minimum Maximum Average
PES-BSA 7#1-1 0.585 0.933 0.714 0.107
PES-BSA 7#1-2 0.270 0.721 0.529 0.220
PES-BSA 7#1-3 0.270 0.974 0.638 0.255
PES-BSA 7#1-4 0.276 1.129 0.602 0.299
PES-BSA 7#1-5 0.315 0.811 0.587 0.192
PES-BSA 7#1-6 0.076 0.582 0.429 0.183
PES-BSA 7#1-7 0.291 0.813 0.541 0.216
PES-BSA 7#1-8 0.459 0.651 0.536 0.066
(c) PES-BSA 7#2
Sample code — Dlamet.er (um) Standard deviation
Minimum Maximum Average
PES-BSA 7#2-1 0.108 0.660 0.409 0.208
PES-BSA 7#2-2 0.242 0.986 0.635 0.285
PES-BSA 7#2-3 0.329 0.974 0.621 0.257
PES-BSA 7#2-4 0.195 0.921 0.727 0.301
PES-BSA 7#2-5 0.270 0.525 0.839 0.215
PES-BSA 7#2-6 0.121 0.855 0.465 0.237
PES-BSA 7#2-7 0.195 1.066 0.681 0.113
PES-BSA 7#2-8 0.171 0.692 0.441 0.198
(d) PES 8
Sample code — Dlamet?r (um) Standard deviation
Minimum Maximum Average
PES 8-1 0.121 0.900 0.482 0.295
PES 8-2 0.153 1.215 0.595 0.380
PES 8-3 0.121 1.147 0.624 0.379
PES 84 0.153 1.187 0.605 0.391
PES 8-5 0.195 1.197 0.642 0.390
PES 8-6 0.171 1.470 0.641 0.436
PES 8-7 0.171 1.040 0.559 0.284
PES 8-8 0.329 2.654 1.042 0.817
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Table 3. continued
(¢) PES-BSA 8#1

Diameter (pm)

Sample code — Standard deviation
Minimum Maximum Average
PES-BSA 8#1-1 0.108 2.031 0.743 0.603
PES-BSA 8#1-2 0.153 3.632 1.046 1.047
PES-BSA 8#1-3 0.242 4.255 1.751 1.701
PES-BSA 8#1-4 0.195 3.089 0.979 0.999
PES-BSA 8#1-5 0.153 3.231 1.080 0.984
PES-BSA 8#1-6 0.195 1.261 3.723 1.186
PES-BSA 8#1-7 0.171 3.412 1.220 0.993
PES-BSA 8#1-8 0.121 4.655 1.434 1.497

(f) PES-BSA 8#2

Diameter (um)

Sample code — Standard deviation
Minimum Maximum Average
PES-BSA 8#2-1 0.153 2.394 1.005 0.770
PES-BSA 8#2-2 0.153 1.248 0.819 0.482
PES-BSA 8#2-3 0.121 3.478 1.050 1.001
PES-BSA 8#2-4 0.153 1.378 0.677 0.486
PES-BSA 8#2-5 0.121 1.874 0.978 0.595
PES-BSA 8#2-6 ' 0.108 1.405 0.785 0.481
PES-BSA 8#2-7 0.162 1.302 0.780 0.455
PES-BSA 8#2-8 0.171 2.973 1.005 0.795

Table 4. AT % Result of XPS Spectra
Peak

Sample code O 1s N 1s C 1s S 2s S 2p

7 14.695 0.000 73.892 4.749 6.664

741 16.795 1.614 70.680 3.741 7.170

T#2 16.436 3.010 70.713 3.768 6.073
olg|d F3 AHZFo g At EAAHL A wt%, BSA 0.7 wt%, A 10.0 kv, HAAZ 10
&, & dF9M= PESO Ulstd BSAE 20 wt%7HA| cm, HAEE 1.0 mLhrE 339 Az A Yy
HABLEAI R, AEAY O 3T HAEE o= F717F 7 #49% YedH Azvt vbssite AS
RAZAET XPSE F3td A9 39 peakE #EY AT + AATh

¥

T AARCeH, BSAY Al i AFHA AZE
sttt 283 FT-IRE 53to g Ay
SO 8 FoFgoEN F TEAZ & AFH YL
sttt PES-BSA X s}ete] SEM #4143} PES 7
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