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Fabrication of PLA/TiO, nanofibers using melt-electro-spinning
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Abstract Electrospun webs have been widely investigated for applying to drug delivery system (DDS) because of their
high specific surface area and high porosity. In this study, the composite webs of PLA (poly(lactic acid)) and TiO, were
fabricated by melt-electro-spinning method for applying to drug delivery system. The morphologies of PLA/TiO, webs were
observed using scanning electron microscope (SEM) and field emission transmission electron microscope (FE-TEM). The
crystal structures of PLA/TiO, composite webs were confirmed by X-ray diffractometer (XRD).
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Fig. 1. Schematic of melt-electro-spinning process to fabricate nanofiber.
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Fig. 2. GC chromatograms of PLA/TiO, composite: (a) without
additional drying, (b) with additional drying at 200°C.

317] flete] GC 412 3sl3itt. PLA/TIO, S3HA] W9
chloroforma HHE-2A FEAIZ] & GCE oL}l
chloroform®] &4 B & S48t th7] FelA 2
ZAIZ1 PLA/TIO, BgA9NX4= chloroform®] =3}
3, 200°ColA F7F AFE 8% PLA/TIO, B8

-

20[v]  SP=8 WD=5.0 3.0kx 810 .00[um]

(©

= chloroformo] €3] AAES 1T = YA
(Fig. 2). ©] A& 3t Aol Fallgt chloroform©]
A5 S PLA/TIO, 3|7} BEoj38-S 31et

A~
T A

3.2. Scanning Electron Microscopy(SEM) #4443}

TiO, 710l W2 PLA/TIO, 8 = Af2 IS
SEMo® EX3la 2 AIE Fig. 30| vERJITH
TiOy7} 0171 AUA] &2 &8 PLA U= A-follA=
FHo| wi1ze] e e Ao B vEeplth 2Ev
PLA®| TiO} thd $HrE45 PLAS] 390l TiO, o
A7} ol X% PLA/TIO, W B3 7347 A%

= I < AT

3.3. Field Emission Transmission Electron Microscope
(FE-TEM) £ 43}

PLA/TIO, 5% Y= Af ZWE FE-TEMOZE 3

ey
650 30kx 10.00[ san] PNOO1

(d)

Fig. 3. SEM images of electro-spun nanofibers: (a) PLA, (b) TiO, content 5 wt%, (c) 10 wt%, (d) 20 wt%.
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Fig. 4. FE-TEM image of PLA/TiO, nanofibers: (a) TiO, 20 wt%, (b) TiO, 10 wt% and (c) EDX result of PLA/TiO, nanofibers.

STk FE-TEM 2% Z3} PLA/TIO, 5% W= AfF & d4¥0] IS I 5 38k 283 EDXE
Ui B e B fAkse] #EEAN, PLA W Fsle] 24k RS Tio, ?:}Z]'?:Ig I+ AN
Aol FHel e Tio, 9AE 2l Fdiste] 1% ok 2 AAE Fig. 40l Aelsislt
A3} TiO, YA FHES PLA7E ZHAL loix H&siut

3.4. X-ray Diffractometer(XRD) 24143}

o
g TiO7} S017+ PLATIO, B3 Uiz Agol4 Tio,ol
: 8 L T A4S sl XRD BA1S ANSIHFig. 5).
I | 883 o8 TiOyh Soj7 B3 the Afs JCPDSTH=S Ak
S ,\‘N — | S N P @ A3}, T peak= 2071 2F 27%0A (110), 207F F 36%]
8 M_\J A (101), 207F F 55%04 211)& YERAAL YA of
2 l‘\ e WA g peake] = Ul UER rutile 2 7RIt
2 ] ., AL A% 5 AT TiO, Fo] Wold4= peake]
2 —— AR ARSI 5 AT
= (b)
] @ 44 E
20 30 40 50 60
20 (degree) B ApoAs HEATA|AE ] 288} AR RS
& TR Sle *Eﬂsﬂﬂ FJEAF PLASH A 84

Fig. 5. X-ray diffraction patterns of PLA/TiO, nanofibers: TiO,
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