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Abstract: The hyaluronic acid (HA) with excellent biocompatibility has been combined with lactide, the ester dimer of
polylactide, with good biodegradability to produce biocompatible materias which can control the period of degradation in
a human body. By freeze drying method, HA and lactide were crossinked with crosslinking agent, 1-ethyl-3-(3-dimethyl
aminopropyl) carbodiimide (EDC). Degree of lactide and EDC reaction was determined by the analyss of nuclear
magnetic resonance spectroscopy. Both lactyl group and EDC conversion increased as the mole ratio of lactide to HA
increased from 5 to 13. The membrane swelled less and became more brittle with the more addition of lactyl group
resulting from the higher mole ratio of lactide to HA. Swelling ratio decreased and tensile modulus increased due to the
more addition of lactyl group as the EDC concentration increased or reaction temperature decreased. Drug release
experiment from various membranes with different degree of crosdinking showed that permesbility decreased with
increasing degree of crosdinking. The degradation became dower with the more addition of lactyl group. Mechanica
property and degradation rate of the synthesized membrane were shown to be controlled through adjusting operation
parameters such as mole ratio, temperature, and crosdinking agent concentration.
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Figure 1. Experimental setup for drug release.
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Table 1. Tenslle Properties of HA Polymers with Mole Ratio of
Lactideto HA(Temperature: 15 C, EDC Concentration: 10 wt%)

Moleraio  Tenslestrength  Young's modulus Elongation
(lactide/HA) (kgi/mm?) (kgi/mm?) (%)
5 0.14 267 9.21
8 0.20 3.07 9.19
10 0.22 4.03 7.9
13 043 7.97 773




Ao} W Bo] AXT AFEE ashst] o et
o] whgo] Zkate] HAol 4w A4 B el HohE R
o 71g Aow ArH

gEfo|= FH] 10, 7kl &% 15 C, 9] F7 10
Al EEE 5~20 wider WSIA7IWA] Bhgol| m|XE dEks dat
A¥E Fgure 7, 71A1A B89 PR s A AHE Taole
3ol YERISITE Fgure 764 7halA]l %7} S7ta)
Iz, EDC WHge K5 S71sk ot 5571 10 wi% ©
$ 7tur) kR Bae FEkEdh 3 o)A o
wo] FA7F 10 mmel AlEE ARESle] 92 F o2 Fgure 49
A3k En)<l 10004 2] Axte}l th2d) o] Fgure 42 A= 1o
FAZE O 15 mmel AlR2HE doizl Axjol7] wjielt) =
U A x7ole} sl= o] FAZE 1 mmol| A Bt} 25 mmel]
A ko] o & WagE|o] wo] FAo] wka} wkgAo] Ajo)rt B
Rtk Tale 3ol M e 7t 557F S7180E Q% Zwel w4
Eol AR AGELS Phshet 7taAl S22t 10 wive o] el

3
3
3,
>
N
£l

g
A

o>
>
flo ol =
N
-
ok

2.7
o 1800
L] 7750

c 211 )
.g O\o
§ e 1700 F
; K
i 1650 3
m £
% oo| +600 E
[0 0.94
D 550 @

O l 67 A-..4“."....“...,4..4.“ e 500

0.34 |

15 18 21 24 27 30
Temperature(C)

Figure 6. Effect of temperature on reactivity and swelling ratio.

Table 2. Tensile Properties of HA Polymers with Temperature(Mole
Ratio: 10, EDC Concentration: 10 wt%)

Temperature Tensilestrength  Young's modulus Elongation
(0) (kg/mm?) (kgime) '
15 0.22 403 ard
23 0.16 252 04
28 0.15 2.04 10.44
L — lactide] 660
-+ -EDC
c 244 4 e
S ) :
S 2.0 :
: 600 2
= 1.6 h
: 570 £
L 1.2 ;
: 540 &
0 0.8
0 4_ ............................. . 751 0
e T &
21 é 1é 1‘6 2b

EDC concentration(%)

Figure 7. Effect of EDC concentration on reactivity and swelling ratio.
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Table 3. Tensile Properties of HA Polymers with EDC Concentration
(MoleRatio: 10, Temperature: 15 C)

EDC concentration Tensilestrength  Young's modulus Elongation
(Wt%) (kg/mm?) (kg/mn?) (%)

5 0.17 222 1054
10 0.22 4.03 7.99
20 041 6.09 6.85
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