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2 ok APEAE o] &3ty polyethersulfone (PES)-bovin albumin serum (BSA) T A 139h& Ax3gon, o
A7 A & A% EAEE SET w1, mt@OI %2 22 .3.4.4.4-Hexafluoro-1-butanol (HFB)E F&mZ AL
Ho2n AU T8 TS HHo 25, $5 HIE FRANAZLEN Ao dfF o) &olstelet A4
o AzE 137E biuret testE Sote] et gzo] FAM BN o Wgto 2 PES AF W BSAZH EATE
g8 & Aot $2gde 24 AE F dimethyl sulfoxide (DMSO)E HlZ AA M BSA% Ltryptophan/\]-ol.,] & 2]
E AolgozN LAY gA vindPRt o v 2 £5FE HoFUTh

Abstract: Protain affinity membranes based on PES-BSA was preapared by the electrospinning method. The process
problem caused by the electrospining was solved by using HFB having high solubility and boiling point. It was expecting
that the mass production of protein affinity membrane would be possible with broad range of optimized temperature and
humidity. BSA in the PES nanofiber was confirmed by the color change from colorless to violet during the biuret test. The
buffer solution with DMSO showed that the amount of elution was 5 times higher than the one when the buffer solution
without DMSO was used. This is due to the restriction effect of DMSO on the dissociation of L-tryptophan from BSA
during the washing step.
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2.1, A8

21804}z 2o = Solvay AH¢] Radel H-3000 (PES)&
180°Coll A 3AIZE ZAZ3t] AFE-31% S0, BSAE Sigma-
AldrichAte] A8022E AAIRlel AHg3tgtt. &Mz e
AldrichA+¢] HFP (1,1,1,3,3-Hexafluro-2-propanol)¥} HFB
> A3l

$ZGBL Aldrich Abo|A FFHS Ao 2 Az
5t91.2.1, Sodium tetraborate, DMSO, Acetic acidE &
Alglol AHEsIAT FAEARE BA3] Yo AE
Bl AL | tryptophan©| ot

Biuret test 8 Aol Potassium hydroxide (KOH),
Copper(1l) sulfate (CuSOsE AH&-3t% T}
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Fig. 1. Expermental apparatus for the L-tryptophan ad-
sorption; I Syringe pump @ Membrane holder @ Per-
meate measurement.

2.3. Biuret Test

Aol = AgE Godte 3arAQl wolH, ¢t
g 904 Hetolz A ATt FEol D)
Agste] ol &()eE HeHA S99 Mol F
M)A HelMoZ WA HTH7). Biuret test £
of Hgteto] ¥hG3te] Ao HEE #HFAY & YvidA
ojAL e W BSAZE EAL J&E gAY &
AE W] do gEbd, B At nA4EHY
A3lato] biuret test® AAISte Helol= Ao o3
A7 Helg sheldle PES AF U BSAY &A1 &
stz sttt
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2.3. fl3fete| cial SXE4

HA AzH Z‘_ﬁ}‘g}% borate 9*?%‘?30 o] &3t
#5844l pH, L-tryptop 2 EREEE W
NA FHEHE 43 }951‘:} T%‘?lH pHE acetic
acidg o] &8t} 181, ¢589 A= A DMSOY
A7t & FAEAE 1"&:—’]0}%1‘:} Fig. 13 Z& %
ANE Aztste] FhdE Lol thsle] UVavisible spectro-
photometer (UV-1650PC, Shimadzu, Japan)& ©]-8-3}4
280 nmol Al FEEE HZEAIAT

3. Zm Y 2@
3.1, &lafet M=
Aghep Az A 74 89 F HFB A7t mE

clogging FAA L Hl2EH oM, Table 19 YeERY
Atk A7PRARE A 74E 1EA 84, good solvent,
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Table 1. Clogging Occurrence Time by Electrospinning Condition

Occurrence time Composition
Sample code - od humidity Bad humidity  PES BSA (HFSI‘,)IZVCII{‘;B) Remarks

#700 < 5 min < 1 min 30 s 7 0 100:0

#711 < 4 min < 1 min 7 0.7 100:0

#721 <3m45s < 1 min 7 14 100:0

#8311 < 4 min <1 min 8 0.8 100:0

#821 < 4 min < 1 min 8 16 100:0 1. optimized temp. condition
#611 > 1 hr < 5 min 6 0.6 85:15

#612 >1 hr < 5 min 6 0.6 30:20 2. same spinning condition
#613 > 1 hr < 5 min 6 0.6 75:25

#621 > 1 hr < 5 min 6 1.2 85:15

#622 > 1 hr < 5 min 6 1.2 80:20

#623 > 1 hr < 5 min 6 1.2 75:25

poor solvent® WFolALt, B AFoA AEH &)
(HFB + HFP)t EF 184 &4& &8A7]= good
solvent24 AREHQATH A7PEA A Eujo AT
1EAEAY 24zt Y=Af9 2715 A
ofgtg FA YxAdFe TH2AES ol o
o] &3t #AAH oA &= good solvent9} poor solvent®]
HA 2A & st Argsteof st & Aol A
AHg-E L= HFPY HFB 2% good sovnetZ AHE-H
o] Yo AZoAM poor solventd FZo] A3
o2ZR ARFHAA A dA=HYG dAHR
ot 28y £ dAFl A= HFB £ 9| poor solvent®} 72

=
A=E

2 9%, F vy FLe AFeEN HAHY 2
&5 ZU(Q20~27°C, 45~65%)NA BAL Foll LA 3=

clogging B4 & @A st g Az g YxdH7}
Q&Aoo T ANHAT wetd B AP e 2
guj2 odsld &5 &% HA 27 Wyt FuyHe
=X 2187t EH%“@’?J'O] 7Vsske)E Az

%

3.2. Biuret Test

Biuret testt B2 <] 330l 5~160 mg/mL7tA| 7
23 £ e WHoR S 4eA guFy FFE
A, g o FMste Wo|t(7]. & dTelA A
29 2 THAE AT biuret testS A =3P LM, 1
Az aAGgl T o] shestte e &+ 3
At Fig 29 ZA#AE L9 2= & 24/‘]7} ojuf el
Ao who] B o2 WHate e 2

wayel, 4 18 @ A 3 3, 2008

w2t PES Widrell BSAZF
St g9l & 4 gt
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AzE 23S sodium tetraborate #5804
o] 4FEA9 pH, L-tryptophan % ¥ FI&EE
AN A FHEA S BAsigth 393542 DEV
(£%33/4 23) £ sequence numbero] t3te
UV spectrophotometer] 38 &F3E #& Cp/Co
(Cp: F#E99 %, Co: 27|5E)2 Yehfiglon,
Fig. 3% Fig. 4(a)9 $% &%= DMSO7 £ 5 o]
1A %ou, Fig. 4(b)e #5&el: DMSO7 £

Hol it
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R

Biuret test(#623-8022)

(@)

violet confirms BSA exists in the membrane.

fost{#623-8022)

(b)

Fig. 2. Biuret test, Rt Membrane in water, S: Membrane in biuret solution ;
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Fig. 3. Breakthrough curves of adsorbed L-tryptophan; changed condition of (a) pH, (b) concentration of L-tryptophan, (c)

flow rate (*DEV = effluent volume/membrane volume).
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Fig. 4. Breakthrough curves of adsorbed L-tryptophan at
the PES-BSA membranes (a) Buffer solution without
DMSO, (b) Buffer solution with DMSO.
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