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Fig. 1 Polarized optical micrographs of PBA films containing different TM6 amounts after melt-crystallization at different temperatures
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Fig. 2 SEM images of PBA films containing different TM6 amounts after enzymatic degradation for 3 h
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Fig. 3 SEM images of PBA microspheres after 6h enzymatic degradation in buffer solution with different lipase concentrations: (a) 30 wg/

mL, (b) 90 pg/mL and (c¢) 150 pg/mL (The images of a2, b2 and ¢2 are the enlarged images of al, bl and cl, respectively. )
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Fig. 4 SEM images of PBA microspheres containing different TM6 amounts after enzymatic degradation in lipase buffer solution (0. 15 mg/
mL) for3 h: (a) TM6 content 0.1 wt% , (b) TM6 content 1 wt% and (c¢) TM6 content 3 wt% (The images of a2, b2 and c2 are the

enlarged images of al, bl and cl, respectively. )
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Fig. 5 SEM images of PBA microspheres fabricated by different methods: (a) single emulsion solvent evaporation method and (b) double

emulsion solvent evaporation method ( The content of TM6 is 3 wt% ;

respectively. )

P 6 D R T L R % RO A A
3 wt% WUAZ ) PBA fsk 28 3 A 8 A Ak 3 2 )
¥ 2 1h1 AN N AR 3. 25 SR 3R W], 20 5 h A4t [
fifg Ak BE, PBA USRS SR AR A M PR 455 1 fRBR A9 2 IR
(K 6(al)), MR E (&KW, PBA ff bk 2 1Hi 2
H1 RS 34 5 9 9 K 27 A 4 i O 8 A 02, ok
Fi8 DAY 0 ) T L N R 2T HE S5 R (DL 6(b2) ). X
—ZRR I A TM6 i 5 T PBA
S AH B 45 S, PBA BlCER AN P2 Bk 45 4, T

The images of a2 and b2 are the enlarged images of al and bl,

JE R T 2R B 1A 285 0 AL B9 2R T LK
Vs R RV R ) B R ) T VSV T LA A B &
fLIY PBA S ER 8, i o T PBA B 18 {3 Bk 3% i
U R NIOE | MRS B RV TN 2l
PBA 44K £F 4k 45 ) 4 i A IR
2.3 AREMNKRTERIK EWEKITH

K7 25 MG-63 4fi fd 75 PBA 4/ K £F 4 (1) fof Bk
ERFR L b R R ARIB L T LUK B, sk P Ry
20 K T 2 2 B AR G A SR TP TS, 2 i U



786 =2 in ¥ 1]’ 2013 4

g3

Fig. 6 SEM images of the surface (a) and cross-section (b) of PBA microspheres fabricated by W/0/W method after enzymatic
degradation for 5 h (The content of TM6 is 1 wt% . The concentration of lipase in buffer solution is 0. 15 mg/mL. The images of a2 and b2

are the enlarged images of al and bl, respectively. )
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Fig. 7 SEM images of MG-63 cells on PBA %ﬁﬁﬁ*ﬁﬁi&%ﬂﬂﬁ7kﬁ’é$ﬁ?ﬁ%ﬂ@ﬁﬁiﬁfu

nanofibrous microspheres
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FABRICATION OF POLY(BUTYLENE ADIPATE)
NANOFIBEROUS MICROSPHERES

Xiao-lin Yi', Yin Yuan', Xu-dong Shi', Ni Jiang', Zhi-hua Gan'~
(' CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* State Key Laboratory of Organic-Inorganic Composites, College of Life Science and Technology,
Beijing University of Chemical Technology, Beijing 100029 )

Abstract A new method was developed to fabricate polymeric microspheres which were composed of
homogeneous nanofibers by means of the combination of heterogeneous nucleation and controlled hydrolysis.
According to the role of heterogeneous nucleation of multimethyl-benzilidene sorbitol (TM6) and its influences
on the crystalline morphology of poly( butylene adipate) (PBA) ,the PBA microspheres were first fabricated by
means of single emulsion solvent evaporation (0/W ) or double emulsion solvent evaporation (W/0/W) ,and
then the influences of the nucleating agent TM6 on the morphological change of microspheres in the course of
enzymatic degradation were studied. The results indicated that the PBA microspheres with porous structure were
fabricated via the W/0/W method. The porous structure of microspheres is favorable for the diffusion of lipase
buffer solution into the porous inner of microspheres,leading to the homogenous hydrolysis of PBA chains in
microspheres, and finally resulting in the microspheres with nanofibrous structures. By means of W/0/W
method ,the PBA microspheres with homogeneous nanofibers in whole microspheres were fabricated when 3
wt% TM6 was added in PBA solution and the microspheres were degraded in lipase buffer solution for 5 h. The
cell experiments revealed that the nanofibrous structure can greatly improve the adhesion,spread and in-growth
of MG-63 cells on microspheres. These microspheres composed of nanofibers show great potentials for large-
scaled cell proliferation in bioreactors.

Keywords Polymeric microspheres, Nanofibers, Heterogeneous nucleation, Enzymatic degradation



