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Abstract : Trimethylsilyl chitin(TMSC) was synthesizd by chemically introducting silyl
groups on chitin. FT-IR and solid state CP/MAS I3C_NMR data show that silyl group has
been introduced at the C-6 position of the glucosamin unit of chitin. The solubility of trime-
thylsilyl chitin film in solvents was investigated. From the solubility measurement, it was
shown that trimethylsilyl chitin was better soluble or swollen in some solvents than that chi-
tin was. The biodegradation of TMSC by lysozyme was investigated i» vifro in pseudo-ex-
tracellular fluid. The results showed that the weight loss and the decrease in tensile strength
were more severe in human bile at pH 6.7 than in extracellular fluid of pH 7.4 or human pan-
creatic juice of pH 8.2.

Keywords. Trimethylsilyl chitin, biodegradation, solubility.
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Fig. 1. Schematic representation of chitin and tri-
methylsilyl chitin.
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Fig. 2. FT-IR spectra of chitin and trimethylsilyl
chitin.
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Table 1. Elemental Analysis Results and Degree of Substitution

. Elemental Molybdenum
Reaction ] Degree of
) Analysis Blue o
Sample Time Substitution
(hr) (%) Method( %) (%)
r S e ©/
C H N Si 0
Chitin - 43.1 6.34 6.38 - -
TMS 1 1 44.5 6.87 6.06 0.09 0.74
TMS 2 3 46.2 6.36 6.39 0.18 141
TMS 3 6 46.3 6.40 6.63 0.29 2.19
TMS 4 12 46.0 6.59 7.04 0.27 1.92
TMS 5 24 46.4 6.58 6.85 0.30 2.19
EoH A8 A63 19943 11¥ 909
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Fig. 3. Solid state CP/MAS "“C-NMR spectra of of
(a) chitin and (b) trimethylsilyl chitin.
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Fig. 4. X-ray diffraction patterns of chitin and
trimethylsilyl chitin.
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Table 2. Solubility of Chitin and Trimethy!silyl Chi-
tin in Acids

Solvents pKa Chitin TMSC
Propionic acid 4.9 [ W
Acetic acid 4.8 I w
Formic acid 3.7 W S
Sulfonic acid -5.2 W S
Hydrochloric acid  -7.2 W S

* 1=insoluble, W=swelling and S =soluble

Polymer(Korea) Vol 18, No. 6, November 1994



EguigddE 71k g4

Table 3. Solubility of Chitin and Trimethylsilyl Chi-
tin in Organic Solvents

Solvents (cal /fm N Chitin ~ TMSC
Acetic anhydride 10.3 I w
1,3-Butanediol 11.6 I W
Acetonitrile 11.9 I W
n-Propyl alcohol 11.9 [ W
Acrylic acid 12.0 I W
Diethylene glycol 12.1 I w
Dimethyl sulfoxide 12.0 I ‘Y
Dimethylformamide 12.1 I W
Nitromethane 12.7 1 W
Ethyl alcohol 12.7 I w
Dimethylacetamide 10.8 [ W

*DMAc/LiCl(5wt % ) W S

* [ =insoluble, W =swelling and S =soluble
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Table 4. Solubility of Chitin and Trimethylsilyl Chi-
tin in Formic Acid in Various Concentration Mea-
sured for 3 days
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Fig. 5. Swelling degree of chitin and trimethylsilyl
chitin under various pH ranges at 37 C.
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Fig. 6. In vitro biodegradation kinetics of trime-
thylsilyl chitin by lysozyme in various solutions at
37°C.
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Fig. 7. Effect of in vifrobiodegradation kinetics on
tensile strength of trimethylsilyl chitin by lysozyme
in various solutions at 37 C.
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