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=Abstract=
Synthesis and Physical Properties of Biocompatible and Biodegradable
Chitin Derivatives V.
-Biodegradation of Liquid Crystalline Chitin Derivatives by Lysozyme-

Seon Jeong Kim and Young Moo Lee

The ether-type chitin derivatives were synthesized by reacting chitin with chloropropane, propylene
oxide and chloropropane diol to form propyl chitin(PPC), hydroxypropyl chitin(HPC) and dihydrox-
ypropy!l chitin(DHPC). These derivatives formed a lyotropic cholesteric liquid crystallinity in concen-
trations over 30 wt% solution in formic acid (99%). Cast films from liquid crystalline solutions were
degraded by lysozyme in pseudo-extra cellular fluid(PECF)solutions, at pH 1.2, pH 6.7 and pH 8.2.
Three ether-type chitin derivatives rapidly degraded within the first week, and showed a decreased
mechanical strength in neutral pH range. Dihydroxypropyl chitin showed the best biodegradation
among these derivatives,
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Fig. 1. Chemical structure of (a) chitin, (b) propyl chitin,
(c) hydroypropyl chitin and (d) dihydroxypropyl chitin
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Table 1. Solid State CP/MAS '*C-NMR Chemical Shifts of
Chitin and Chitin Derivatives
¢ Chitin -~ PPC HPC DHPC
Ci 103.6 103.6 103.7 103.7
Ca 54.7 54.8 547 54.5
Cs 172.8 172.2 172.3 172.4
Ca 22.3 334 22.4 22.3
Cs 72.9 73.0 72.9 72.8
Cs 82.5 82.6 82.6 82.4
Cr 75.1 75.1 75.3 75.3
Cr 60.4 60.4 60.3 62.6
Co - 75.1 72.9 62.6
Cio - 40.0 66.2 72.8
Cn - 10.8 19.1 62.6
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Fig. 2. Water content of chitin derivatives stored at various
pH ranges
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Fig. 3. In vitro biodegradable kinetics of chitin dervatives by
lysozyme in psedo-extra cellular fluid(PECF) at 37
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Fig. 4. In vitro biodegradable kinetics of chitin derivatives by
lysozyme in pH 1.2 at 37°C
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Table 2. Mechanical Properties of Chitin Derivatives in Dry
and Wet States

‘ Tensile Strength Elongation
g ) at Break - at Break
ample (kg/mm?2) (%)
o Dry Wct Dry  Wel
a-Propyl Chitin 4.6 35 7.2 16.5
a-Hydroxypropyl Chitin 5.2 3.7 7.6 18.5
a-Dihydroxypropyl Chitin = 5.7 32 8.2 20.1
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Fig. 7. Effect of in vitro biodegradable kinetics of tensile
strength of chitin derivatives by lysozyme in psedo-extra cellu-
lar fluid(PECF) at 37°C
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Fig. 8. Effect of in vitro biodegradable kinetics on tensile
strength of chitin dervatives by lysozyme in pH 1.2 at 37
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Fig. 9. Effect of in vitro biodegradable kinetics on tensile
strenth of chitin derivatives by lysozyme in pH 6.7 at 37C
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Fig. 10. Effect of in vitro biodegradable kinetics on tensile
strength of chitin derivatives by lysozyme in pH 8.2 at 37T
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