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ABSTRACT

Self-standing mesoporous biocactive glass/poly (-caprolactone) composite thin films with good molding capability, bioactivity, and
biocompatibility i vitro, which may find potential applications in tissue engineering and drug storage, were prepared using a
combination of the sol-gel, polymer templating, and water casting method. The thickness of self-standing films was affected by the
difference of dielectric constant between distilled water and organic solvent.
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Scheme 1. Schematic drawing of the polymer templating
mechanism (a) and of the fabrication process of self-

standing thin films (b).
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AR, AEHTTEA, Pluronic FI127& w73+
TAZ AMEStY B A7 2ol 9 B e
Fastqch” =, 136 g9 CaNT, 026 mle] TEP, 6 ml®]
TEOS, 0.95ml¢} HCl (IM), 7.62ml2] °&r&3} 2.86 ml
o] ZHFE £ A7A 94, 2889 FI127&
18.1mle] ogh-&o] §3jA1A FHsE LEA &4
o k) g e HslE - 40°Cell A 4417
AT 98-80 FE|2Eloldl 874 &1 F
o] 40°C, 40RH% 71| 25zl 4847F
AT A2AHE APt dxEo i
600°Col A 6A7F (1°C/min, 7] &) &24S £
TEEA 9 §715S AAstd MBGE It
H MBGE ¥4 5 AAA7] 25 um ©|FtE EA}

!

[-'E

R
L

J

i)

B o ¢

>

R
o
Rl

o
ox ¥ o ok 2 oo o)

32

o,
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Fig. 1. Transmission electron microscope (TEM) image (a) and
N, adsorption-desorption isotherms of mesoporous
bioactive glasses (b).
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Fig. 2. Optical images of self-standing PCL thin film prepared
from a 10 wt% solution in chloroform (a, b) and FE-
SEM micrographs of self-standing PCL (c) and self-
standing PCL-MBG composite films (d).
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Table 1. Properties of Solvents and the Films Prepared from Each Solvent

Chemical Density Dielectric

Surface Solubility

Spreading behavior

of PCL solution Thickness of Appearance of Boiling

Solvent  Solubility  tension i Water oo self-standing  self-standing  point
Formula  (g/ml) constant (air) (2100 ml) after drvzgtlzlfxg into film (nm) PCL film  (°C)
27.5 .
Chloroform  Soluble  CHCly 1.498 48 (25°C) 0.8 Excellent ~100 61
CH;-C=0)- . 25.1 _
Ethyl acetate  Soluble O-CH,-CH, 0.894 6 20°C) 83 Excellent 80 77
Dicroromethane 26.5
(DCM) Soluble CH,Cl,  0.886 9t~ 20°C) 1.3 Excellent ~550 40
CH;-C(=0)- 237 . _

Acetone Soluble CH, 0.786 21 20°C) Miscible Good 5000 56
Dimethylforma H-C(=0) 37.1 - ) .
mide (DMF) Soluble N(CH,), 0.944 38 0°C) Miscible Bad 153

Not 72.8
Water soluble H-O-H | 80 20°0) 100
BHRS Fig. 2(c)®] FE-SEM #@ZE el Zo] A&o] & U oEhe] o] EvbssA drh. 22 vxe ZEA &
4%k 57 ¢F 100nm FF-o] Aguatelich Aol A9, A guje] B F7] FoRe] Eold A
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Fig. 3. Processing route of polymer or polymer/ceramics
composite tube from self-standing films (a) and optical
images of various component types of tube. (b) is a
PCL/MBG composite type; (¢) is a porous PCL type, (d)
and (f) is a multiple component type (outside: PCL, (d);
mnside: PCL/MBG, (f)).
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Fig. 4. FE-SEM micrographs of multi component type tube
after they were immersed in SBG for 0 h (a, ¢) and 24 h
(b, d). A and B are outside of tube (PCL) and (c) and (d)
are inside of tube (PCL/MBG).
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Fig. 5. Cell seeding efficiency (a) and cell proliferation (b) test
results of PCL and MBG/PCL composite {ilms.
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