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Abstract: Biomedical metal implants have been used clinically for replacement, restoration, or improve—
ment of injury bodies based on high mechanical properties, but it has some risks such as the inflammatory,
late thrombosis, or restenosis due to the low biocompatibility and toxicity. In various techniques of surface
treatment developed to preserve these drawbacks, this study examined the electrospray coating technology
with biodegradable poly (lactic—co—glycoic acid) (PLGA) on metal surface. Based on fundamental
examination of electrospraying and solution parameters, the surface morphology of coated film was
closely related to the boiling point of solvent, in—flight distance, and droplet size. The thickness of polymer
film was linearly proportional to the emerged volume. This result exhibits that the polymeric droplets
were continuously deposited on the polymer film. Therefore, the electrospray coating technology might
be applied into the fabrication of single/multi—layered polymer film in nano—/micro—thickness and the
control of the topology for biomedical metal implants including stents.
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Figure 1. Schematic illustration of electrospray coating tech—
nology. V, h, and SS mean the voltage, working distance (or
in—flight distance), and stainless steel substrate (1 X1 cm?),
respectively. The ground is stainless steel (40X 40 cm?).

Table 1. Experimental Conditions for Electrospray Coating

Solution parameter Electrospraying parameter

Solvent Polymer concentration Flow rate Distance  Volume
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Figure 2. SEM images of PLGA film electrosprayed with AC (a); AN (b); AN/DO (c) solutions (polymer concentration= 0.5 wt%, 3

mL/h of flow rate) at 5.5 cm of working distance.

Li.EkV

i Y

8 T LI BN X B dd. Bem

Figure 3. SEM images of PLGA films electrosprayed with AN/DO solutions (polymer concentration=0.5 wt%, 3 mL/h of flow rate)

at 7.5 cm (a); 5.5 cm (b); 3.5 cm (c) of working distance.
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Figure 4. SEM images of PLGA films electrosprayed with AN/DO solutions (polymer concentration=0.5 wt%) at 3.5 cm of working

distance; flow rate are 0.5 (@); 1 (b); 3mL/h (c).
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Figure 5. Thickness of PLGA film as a function of emerged
volume. Electrospraying condition: 0.5 wt% PLGA solution
in AN/DO, 3 mL/h, and 5.5 cm.
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Figure 6. Cross—sectioned SEM images of PLGA film elec—
trosprayed with AN/DO solutions at 5.5 cm of working dis—
tance, 3 mL/h of flow rate, and 0.5 mL of emerged volume (a).
The (b) image was obtained as the AC solution was elec—
trosprayed on the film at 3 cm, 3 mL/h, and 0.5 mL.
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