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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—{light distance), and stainless steel substrate{1 X1 c;ng),
respectively. The ground is stainless steel (40 X 40 cm?).
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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.

L

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 (¢) of working distance.

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 (©).
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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.

29 F71= kW Bk~ @7, a9 = e A9 8 &%
2 opFh. 8% 57 3 mU/h A% nEa P2 gue u

25} Wk (Figure 4(c)), 0.5 mI/he] 7% WS AR T3S vt
WeithFigure 4 @), Webd, 59 A, 59 g 9 5% 273}
ML A7VRA} wWie) §5 &io] 93k vk =)o) ols] B
Fajo] wiglate o 4 lglch

3, 3124} FEle] Al 2l AgnEe) Has £
A3t 4 olrk albE o BAlEkS Zupas)d Mol 3R} 9

7R HE A9 Al Aoz vHgE RoiFD Yk olE
Az FARR A ) el AR oR AL EE A

AzArk= 2S¢ ok A5ANE o)gshA HH Rkt
e o (multilayer) & 7EAF £4E& FHE 7 QAvk B A
ol ANDO -Sobg AMEEl] A7 BANE 38w A &
gyjo] W FeE uln, A= 1.2£0.3 ume |3tk Figure 6()).
o] AC £ A18310] Ao AFTA T3 s e A7
ARE 8 A TAE ok 24107 umo T, YA Y] EEE vt
2 Bgo| Az Figure 6(b)). webd, A7} sEE 59
o] A7JEARE WEEo] Al HFE Wt opfa, vk theket FR
o] pEAE AR HW UEEe] JEE AXE 7 U
sk glrk

B AT Ang ol A7 8L 7|ee aEA 2EY] 7
vlo|FR R S 2T 4 s W
e n¥EE 2Pgo =M tokst Felo] 1HS HA
S1e-& HoFal ot 8de] Juke T 2R 9 2%, F
T Sof it AEA ATE BolFEA] gL ok mEse
UZ olsE S8 o)59] #E o= A A58 F itk uet
A, o3t ANVEAR 7S 33 A \=2 d
TR FEA] AgsiA gobd, ook gele] 3Eg 7R AL
71573 ARE Aol 5351 AME 4 QlE 2o E Alsdr)

=S
JA

=
-

e}

>

et

il

)
it
el
=
<

i=
=)
s
i
i)
e
b
>
f
59
-
o
=
=

o
e
i)

X

e
jaf
b
DA
a

p=3 =
gl @ 82 S5l YA AU HloH, PR TR A%
FAE AgAoR F7MNATE mebh, AWRARE o188 JiAt
goio) Felyee B Hel 9 FAE 28 5 JLE BNk ohel,
0552 4T 5 Qe ARl Slth B A/RAL Zles v E

ZARRl B B o= St e B mee e me

47 3714 7o) 9UoIAR](2009—-0082804) Bl A& ZAE: &

A7 ERLAR(KO006028) 2] A7) A0 % SaEioldsct,

Az

1. G. Cole, Pharmaceutical Coating Technology, Talvor & Francis
Inc., 1% edition, London, Taylor & Francis, p65 (2002).

2. I. Kohn, Nat. Mater., 3, 745 (2004).

3. M. Chen, J. M. John, D. P. Chew, D. S. Lee, S. G. Ellis, and
D. L. Bhatt, Am. Heart J, 151, 1260 (2006).

Polymer (Korea), Vol. 33, No. 6, 2009



624

4.

10.

11.

12.

2 - AT -

S. H. Lee, L. Sznai, K. Carpenter, R. Katsarava, G. Jokhadze,

C. C. Chu, Y. Huang, E. Verbeken, O. Bramwell, I. D. Scheerder,
and M. K. Hong, Coronary Artery Disease, 13, 237 (2002).
. R. Steendam, A. van der Laan, and D. Hissink, J. Control.

Rel, 116, e64 (2006).

. H. Hara, M. Nakamura, J. C. Palmaz, and R. S. Schwartz,

Adv. Drug Del. Rev., 58, 377 (2006).

. G. S. Senesi, E. D’Aloia, R. Gristina, P. Favia, and R.

d’Agostino, Surf Sci, 601, 1019 (2007).

. U. Brohede, S. Zhao, F. Lindberg, A. Mihranyan, J. Forsgren,

M. Strame, and H. A. Engqvist, Appl Surf Sci, 255, 7723
(2009).

. U. Siemann, Prog. Colloid Polym. Sci,, 130, 1 (2005).

S. Meng, Z. Liy, L. Shen, Z. Guo, L. L. Chou, W. Zhong, Q.
Du, and J. Ge, Blomaterials, 30, 2276 (2009).

M. C. Chen, H.—F. Liang, Y. L. Chiu, Y. Chang, H. J. Wei,
and H.—W. Sung, J. Control. Rel, 108, 178 (2005).

S. G. Kumbar, S. Bhattacharyya, S. Sethuraman, and C. T.
Laurencin, J. Biomed. Mater. Res. Part B—Appl. Biomater.,
81B, 91 (2007).

Z2MH, A33A8 A6%E, 20094

v}
=

7

o .
=

o
N

13.

14.

15.
16.

17.
18.

19.
20.

21.

22,

&

ok

e

J. E. Puskas, L. G. M. Robledo, R. A. Hoerr, J. Foley, S. P.
Schmidt, and M. Evancho—Chapman, J. Nanobiotechnology,
1, 451 (2009).

C. H. Park and J. H. Lee, J. Appl Polym. Sci., 114, 430
(2009).

1. L. Li, J. Electrostatics, 65, 750, (2007).

A. Jaworek and A. T. Sobczyk, J. Electrostatics, 66, 197
(2008).

A. Jaworek, J. Master. Sci., 42, 266 (2007).

Y. Wu and R. L. Clark, J. Colloid Interf. Sci, 310, 529
(2007).

B. K. Kim and S. S. Kim, J. Aerosol Sci, 33, 1361 (2002).
0. Wilhelm, L. Madler, and S. E. Pratsinis, J. Aeroso! Sci,
34, 815 (2003).

H. C. Oh, K. T. Kim, and S. S. Kim, /. Aerosol Sci,, 39, 801
(2008).

R. Bakhshi, M. J. Edirisinghe, A. Darbyshire, Z. Ahmad,
and A. M. Seifalian, /. Biomater. Appl, 23, 293 (2009).



