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Fig. 1  Deposition of composite nanofibers containing
medical drugs onto a wound
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Table 1 Processing parameters in co-axial electrospinning of composite

nanofibers with the same shell fluid concentration of 7 wt%

Core fluids I Voltage m*
Matter Coneentration (wt% ) (em) (kV) {mL/h)
RT 4 19 11.2 0.2

6 18 11.9 0.2
8 18 2.3 0.2
10 17 13.0 0.2
GS 10 17 17.0 0.1
20 17 16.8 0.1
30 18 16.8 0.1
40 20 16.8 0.1

" h = distance between the ejecting needles and the collector; ™ m = mass
flow rate of the syringe pump in providing the core fluid
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Ejecting
needles

Collector

Fig. 2 Schematic set-up used for co-axial electrospinning
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Fig. 3 TEM photographs of RT-PCL composite nanofibers with RT concentrations of (a) 4 wt% ,(b) 6 wt% ,(c) 8 wt% ,and (d) 10 wt% in the

core and 7 wt% PCL on the shell
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Fig. 4 TEM photographs of GS-PCL composile nanofibers with GS concentrations of (2) 10 wt% ,{b) 20 wt% ,(c) 30 w1% ,and (d) 40 wi% in the

core and 7 wi% PCL on the shell
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Fig. 5 SEM photographs of RT-PCL composite nanofihers with RT concentrations of (a) 4 wt% (b} 6 wt% ,(c) 8 wt% , and (d) 10 wt% in the
cores and 7 wi% PCL on the shell
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Fig. 6 SEM photographs of GS-PCL composite nanofibers with GS concentrations of (a) 10 wt% ,(b) 20 wt% ,{¢) 30 wt% ,and (d) 40 wt% in the
core and 7 wt% PCL on the shell

Table 2 Diameter ranges and average diameters of composite nanofibers

RT concentration GS concentration
4 wt% 6 wt% 8 wi% 10 wt% 10 wt% 20 wt% 30 wi% 40 wt%
Diameter range (nm) 147 ~ 1037 232 ~ 1226 134 ~ 1280 208 ~ 1585 365 ~ 1317 184 ~ 1219 294 ~ 1707 245 ~ 1402
Average diameter (nm) 611 589 543 609 623 568 q02 575
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Fig. 7 TEM micrograph showing splitting of the only shell material

from a core-shell compesite nanofiber
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ENCAPSULATION OF PURE DRUGS INTO THE CENTRAL PART OF
POLYCAPROLACTONE ULTRAFINE FIBERS

HUANG Zhengming, YANG Aizhao
{ Key Laboratory for Solid Mechanics of Ministry of Education, School of Aeronautics , Astronautics & Mechanics , Tongji University, Shanghei 200092}

Abstract Elecirospinning has been recognized as an efficient method for fabricating continucus nanofibers for,
e.g., biomedical applications. With a modified co-axial electrospinning technique, a pencil-like, core-shell
composite nanofiber can be obtained. In this paper, two pure drugs, resveratrol and gentamycin sulfate, were
encapsulated respectively into the cores of biodegradable polycaprolactone (PCL) ulirafine fibers with a diameter
down to hundreds of nanometers . The fabrication process of these nanofibers and their micro-structural characteristics
were investigated . Such composite nanofibers can be useful in controlled drug release and in the development of new
medical devices as abserbable sutures inside human body or wound dressing materials.
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