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2 o B AT ME A v Ay goz da] so|E AEinio]il A o] E (GS) 7t A
3lg o34 PLLA AXHE 315 3d0xwyoz AN ol B dAxEAE 4 &
2R A 2 BAAAENT, AL FEEY Lo e FAIY o, B2 AEE high per-
formance liquid chromatography (HPLC)E o]&-3}e] 2484t GS71 5, 10 2 20% 71
¥ PLLA AxA2] thg=i= 80~90%0lien F@vtgar] W9 30~57 pm 22l 743
2 Ro2E 150 mmolAte] A% FAEATL ANAQ] dFxe] B thFd thFilele] |dF
o] gy sty thREo] H3 M FRE 1 = A2 veyd. dxTd v GSo w27 F
7Vl wel PLLA AAA 9 g3 =7t Zashe Ro2 Hol GSUe dHoje & ey 9
g ag)a Aglujold F2E A4y ATe FAsie AWEYA Y G 710§ Aoz A"
th. PLLA AAA 9] WEAFL GS9 Fxrt 718 del waEsls dol $7188a, 344
w5 sl ATk 3RH 2HE 7 Ao 4=

ABSTRACT: PLLA scaffold loaded with gentamicin sulfate (GS) was prepared by emulsion
freeze-drying method for the prevention of infection and the improvement of wettability, ie.,
the cell- and tissue-compatibility. GS-loaded PLLA scaffolds were characterized by scanning
electron microscopy (SEM), mercury porosimetry and blue dye intrusion, and the GS release
pattern was analyzed by high performance liquid chromatography (HPLC). GS-loaded PLLA
scaffolds with porosity above 80%, medium pore size ranging from 30 to 57 um (with larger
pore diameters greater than 150 zm), and specific pore area in the range of 35 to 75 (m?%/g)
were manufactured by varying processing parameter as GS concentration. It was observed
that GS-loaded PLLA scaffolds were highly porous with good interconnections between pores
for allowing cell adhesion and growth. These scaffolds may be applicable for scaffold as struc-
tures that facilitate either tissue regeneration or repair during reconstructive operations.

Keywords. PLLA scaffold, gentamicin sulfate, emulsion freeze-drying method, wetting proper-
ty.
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Figure 1. Chemical structure of GS.
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Figure 2. Schematic representation of the emulsion
freeze-drying method employed to fabricate GS-loaded
PLLA scaffolds.
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Table 1. Processing Variables for Fabrication of
Gentamicin Sulfate-Loaded PLLA Scaffolds

sample PLLA conc. GS conc, *0ome of PLLA
No (w/v%) (%) solution to water remark
. {(v/v%)
! 0 60
2 5 60
3 5 10 60 not formed
4 20 60
5 0 60
6 5 60
7 10 10 60 formed
8 20 60
o 0 60
10 5 60
11 20 10 60 too dense
12 2 60
ot 9 TF

CI3M PLLA X|X|#|2] M=, GS7} Mwad ot
34 PLLA A& f3sFAZTgEd 9siiA
A z3 . 2ZFo] 837 st s S8
& BA4FY sl 3 PLLA 8§97 GS &
Hg EFS A= fraide ARzl o)
3% 4 vk F, PLLA §99] zxe} PLLA
£47 GS goo] ERL bdEE, HEE 27,
EBEA Y 9 oF oo sty 9L v
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B ATy E8q REHA ge Aoz eyt

SEMo|| 2|3t Ci2 HEefel 37| 4. Figure 39
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Figure 3. SEM micrographs of GS-loaded PLLA scaffolds prepared by the emulsion freeze-drying process { < 200).
cross-section, (a) PLLA (control), (b) 5% GS, (c) 10% GS, and (d) 20% GS.
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Figure 4. Pore size distributions of GS-loaded PLLA
scaffolds. (] PLLA (control), [@] 5% GS, [ 4] 10%
GS, and ['¥] 20% GS.

Pl GS #xzl7F PLLA 221 Aoz H)3te
AR} ta" Aoz Alggd

#F2lo Al25d A3% 20014 5%

Table 2. Results of Average Porosities, Median
Pore Sizes, and Specific Pore Areas of Sample
Nos. 5,6, 7 and 8

sample GS content porosity median pore specific pore

No. (%) (%) size () area(m%/g)
5 0 92 57 75

6 5 90 53 69

7 10 85 34 48

8 50 80 30 35

HMMN &F. Figure 59y #352dzWyd
o3l Az® GS7} AEE PLLA AAAE 3
A HAEE 98ld 0.0l w/v% e T2EN ¢4
Aol G F 124 B AT ol 9HEE U
e Fojth. ¢4 GS7} gle dEFAAN ] A S
12A]2t0] A Foll = A 3 I F53 A
o2 yeh} PLLAS ¥dAde] 25498 d3
02 HFa gt FEGN F4Ye] IREE

rir
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Table 3. Thermal Properties of Gentamicin Sul-
fate-Loaded Scaffolds

sample Ty T. 4H, T, d4dH,
No. () (¢ (/) (©) /"

X

653 956 -3L.7 1758 648 0.105
62.3 947 -294 1765 590 0.092
615 932 -275 1762 547 0.083
60.8 887 -275 1752 484 0.052

o ~3 3 Ul

GS7} 5<10<20% «2.2 124]7t ohll9] PLLA
22)H Wl 987t A5EE Bo A4 g4
S ¢ & AUTh oA GSt F8A FEo|ojA
PLLA XA 9] 4a+4 42& GS71 A4 44
2 WAAIEA Ao §4E Aoz Algrdd.
PLLA AAA9] 2548 A-4313 & e A
Fo| &, AR 9 B3l Y dgE A A
o= gog

In vitro &8 8. Figure 69= GS9 =7 ¥

o FE - o)

1.4 —m— 5% loading (total 0.4 mg/ml)
—#— 10% loading (total 0.8 mg/ml)
1.2 & 20% loading {total 1.6 mg/ml}

A

1.0

0.8

0.6

0.4 —sz
0.2 L4

Cumulative amount of
GS loaded scaffold (mg/mL)

B
-

E 7 -
0.0 . i . Il 1

0 5 10 15 20 25 30
Time (days)
Figure 6. Cumulative amount of released GS from
GS-loaded PLLA scaffolds prepared by the emulsion

freeze-drying process. [IB] 5% GS, [@®] 10% GS, and
[a]20% GS.

Aol we GSe WEFE vehisich. PLLAS
AEH & GSe] LErvds GSo gded

(b}

(c)

(d)

Figure 5. Wettability observations of GS-loaded PLLA scaffolds. cross-section, (a) PLLA (control), (b) 5% GS, (¢)

10% GS, and (d) 20% GS.
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ol g3 9 45 5L AL £ Ue FH=
7D Uk & Yo 2sld AzE AAAE F
7Ag A (% lem o) AAAE A= + 2
on, Bxo| gujd welr B3¢ A B B
e AN 2 ARste 2 APl {83t
A AE &

E=3 B whyd) ol Azg ALY GS7 A

Fal A25d A3E 20019 5¢

utgte PLLA AA|A8) 34 giz2Fd vis] GSo
=7} 271 wet HA4de] #asio] PLLA A
AX FEE AFNNFoene ZIAANE e 4
A, B3 9 Bald 3HH 4L v Az A
gHth A o5 in vitro MXE ¥ Y L in
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