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Abstract: Electrospun polymeric nanofibers have been extensively studied for biomedical materials because
of their unique structures and relatively easy fabrication with biocompatible polymers. The amount of surface
exposed amine groups increases as the blend ratio of block copolymer increases. Cell attachments on the
nanofibers change according to the ratio of the block copolymer ((Poly(e-caprolactone, PCL), Poly(e-
caprolactone)-Poly (ethylen glycol-NH,)) in the blend. We assume that the PEG and amine moiety plays a
significant role in biocompatibility of nanofiber surfaces. Collagen was used as a grafting material on the
composite nanofibers to enhance the cell adhesion because the collagen is a major constituent of connective

tissue.
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2.1. Materials
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2.2. Measurements
'HNMR 2FEHL Varian NMR (300 MHz)<,
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2.3. PCL-PEG damine block copolymer
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Scheme 1. Synthesis of PCL-PEG block copolymer.
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Schemes 2. The conceptual depiction for the fabrication of collagen coated nanofiber.
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2.4. Ultrasonication treatment

)
e Aole] B7h0.R AESAL, Uil ALl 9]
2ol DEale gole] Eale gl 9 7}
sl M= QAYE e sE 8717 B ol o
3 Yol Alole] FFo] AXUA Al § o=
27) BEA ), oleld 289 A2 E Fa) ek
FolEgse BEE @ FAE 5702 % Aok

=}

3. 4dn ¢ n#

kd

Fig. 12 7] AP R e x=idf E
222 %331 A g (ultrasonication)3Fe] 2] A A &
33 Ui AXAE Axste FES vER )

Analytical Science & Technology



Fabrication and characterization of block copolymer (PCL/PCL-PEG) nanofibers binding with collagen by electrospun 231

\;)‘,/}(} //-
1 AN
\J - .'—\ I\, ».‘. <
Nano fiber—>- / 1 /_,\,{/\\
- <] |
ek
alk Qs

CEAABE 3 A bR AAAE B
of e f7 FANHOR A8 FAS 2 3%
A TEAE BYD Rolth ol d 2HAYE 33
ARAE AP e e
BEolzl theilf MEY£E 22y

AN st FAE S

it

r‘.‘\g
T
FoE

2o
ol M Ho g
H
o

J
lF ]l;fj} rulli
X o
5
3{_4’

)
T

a2 g
21

=

il

2

>

jg. 2]
R2eE. %aoﬂ%:a bRl g2t FEEA )
Ao FAAAE A AR o]n:] (b)“E ) Z=
Thzeetest FeslrreE 2.
et gEaplsl e fel Foe i% ol

el FAPAAEEZ Aol EY Fu)7)=
€3 FelzzetE- el g2 e E-ol
TEIA ) e oAl (ke 2
HrzetEs FeslzrdE-Seddae ot
822 A Wedfol Bele] 3ol
(d)o]u] A QA= Felo] = FAE §etoz 3o

2

@
e o
BV O = A

o
-

l‘kﬂ

¢

Vol. 27, No. 5, 2014

Ultra-sonication

~ /
\ /____ ~:—~-‘-
R e

\\/

\.\ "\‘
S /
¢' ~ / \
\ g p 4 ~,
‘¥Pore slu‘! ~

= thickness 1

Fig. 2. FE-SEM image of (a)nanofiber and (b)collagen coated
nanofiber.
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No. name Contact angle ls):'::l.l::
(a) collagen chemical bonding scaffold + ultrasonication 71.26° 0.27
(b)  collagen chemical bonding scaffold 79.06° 10.27
(c)  collagen mixing scaffold + ultrasonication 67.93° 0.54
(d) collagen mixing scaffold 70.58° +0.54

Fig. 3. Contact angle of (a) collagen chemical bonding scaffold
+ Ultra-sonication, (b) collagen chemical bonding
scaffold + Ultra-sonication, (c) collagen mixing scaffold
and (d) collagen mixing scaffold.

PCL-PEG block copolymer

o
b d I o H
O _A_A_C o § N NH,
B
m

b,d

FAREAT e SGa s ST SASEE TEART RERES A

Fig. 4. NMR spectrum (300 MHz) of PCL-PEG diblock
copolymer.
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Fig. 5. FT-IR spectra of (a) PCL-PEG diblock copolymer
and (b) collagen chemical bonding PCL-PEG diblock
copolymer.
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Fig. 6. TGA spectra of (a) PCL-PEG diblock copolymer and
(b) collagen chemical bonding PCL-PEG diblock
copolymer.
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