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Abstract: The biodegradable hyaluronic acid membranes cross-linked with lactide using the crosslinking agent, 1,3-bu-
tadiene diepoxide (BD), were prepared as a potential biocompatible material for tissue engineering. The degree of lactide
and BD reaction of the crosslinked membrane was determined by the analysis of nuclear magnetic resonance spectroscopy.
6% of growth inhibition was observed in case of high BD concentration but the value is low enough not to affect cell
growth. As the crosslinking reaction temperature increased, elongation increased and swelling ratio decreased. The rate of
degradation was found to increase with the crosslinking temperature. The drug release experiment showed that the transport
of drug through the membrane decreased with the crosslinking temperature.
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Fig. 1. Structure of ester group (a) connected to lactide
end group and (b) crosslinked to HA.

Fig. 2. 'H-NMR spectra with methyl group (a) connected
to ester end group, (b) connected to crosslinked ester
group, (c) connected to amide group of HA, (d) and
methylene group connected to BD.
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‘Fig. 3. Reaction scheme of hyaluronic acid and lactide.

Table 1. Methyl and Methylene Group Concentration
Measured by 'H-NMR in the HA Membranes Crosslinked
at Different BD Concentration

Conc?rft)ration 1.9( ap;pm 2.1( li))pm 2.8( c};)pm 4.3 Nild%; ppm
(Wt%)
4.26 0.054 0.040 0.066 0.628
8.18 0.023 0.038 0.041 0.734
11.78 0.021 0.037 0.024 0.752

Table 2. Reactivites Calculated from NMR Data of Table 1

BD : Degree Otj lactide Selectivity Degree of BD
Concentration reaction (b / (a +b)) reaction (d/c)
(Wt%) ((atb)/c)
4.26 1.42 0.43 9.50
8.18 1.48 0.62 17.74
11.78 2.40 0.64 30.80
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Fig. 4. Growth inhibition of 1.929 embryo fibroblast cell
in the extracts of HA membranes crosslinked at different
BD concentration.
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Fig. 5. The effect of temperature on swelling ratio.

Table 3. Tensile Properties of HA Membranes with Tem-
perature (BD concentration: 8.18 wt%, mole ratio: 5)

Temperature Tensile strength Young’s modulus Elongation

(O (kg/mm’) (kg/mm’) (o)
20 0.56 048 138
25 0.42 0.32 189
30 0.33 0.21 220
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Fig. 6. Degradation profiles of HA membranes cross-
linked at different temperature.

EDCE AMHEE AFoE 3257l T4sid 7lax
7 $71et 2 ™M[4,17] BDE AH83t bead® A2
AL %tﬂ A4S BTH15]. BD 8.18 wi%, &
B So|A] WHg2E=E WSIANTIHA BETE AT 2
& Fig. 59 li‘i’ii} AZNE WSR2t FaTgsrE
L7 FTVeke] 3AY F27F BREEL BEEs}
ZAEAT T EDCE 7MuAl 2 A w9} v
= o “"@%‘:7} 1.5~2.589 A% Z713t9tH4,17). EDC
T MET AF T2 dxos vhg UEV] i
2R B 71*01 FAE O FHo] AL Fto
AXG. 28y g2 FHOE EDCo| YA dojA
LFA e AHZ7]7 AR g2y BDE AHEE
B CE 2717} AAEHH o] dHZ7|7} e 4T

A go] S48 W44 L % % . o] 7 H 83

s:urw

o

N
=2
i)
[
N
o,
io
2
A
>
oX,
s
_l_t

L
fi cn AT op
= ol o,
o
rir

fr SLN e of
>
o) X o ok
U I
NI
N
do
S
2
a
Ir
iy
o
1>
A=)
o
)
o
%

1)
IAEee BEFALH L AIE Fig,
|

100 y r r . "
—ua— 20°C
80 - - —e— 25°C
—a— 30°C
X 60+
=
<
b4
g 40- A
& AM"’“""‘”‘%’
—-— //‘//.,/ /.
© AT
~ e ///':"/:/'/
| f’iﬁ-/'
(s
0 Y

' ] T i T T T T Y T T
0 100 200 300 400 500 600 700
Time {min)

Fig. 7. Release profiles of indomethacin from HA mem-
branes crosslinked at different temperature.
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