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SUMMARY

Aims of study: This study aimed to prepare chitosan from freshwater
crabs and marine shrimps, test its physicochemical properties, evaluate its
biocompatibility and its effect in accelerating bone healing in surgically
created bone defects in sheep radiographically( by using Image J
program) and histopathologically.

Materials and Methods: This study was divided into In vitro (laboratory)

study and In vivo study on sheep. In_ vitro (laboratory) study: the

chitosan was prepared from two different crustaceans shell sources, the
first source was freshwater crab shell and the second source was marine
shrimp shell. The shells were removed from the body of crustaceans,
cleaned, dried and grinded into small particles which were sieved to get
particles size of approximately one millimeter. The chitosan was extracted
and isolated by processing the powder by three chemical steps. The first
step was Demineralization step by using 10% acetic acid solutions mixed
with 1% hydrochloric acid (HCIl) solutions. The second step was
Deproteinization step by refluxing of demineralized samples in 4%
sodium hydroxide solutions at 100°C with a solution to solid ratio of 10
ml/g and at this step chitin was extracted. The final step was
Deacetylation of chitin to chitosan by processing of chitin with 50%
NaOH solution under autoclaving conditions (15 psi/121 °C) for 30
minutes with a solution to solid ratio of 10 ml/g. The viscosity- average
molecular weight, surface morphology of chitosan and degree of
deacetylation of all three chitosan samples were determined by using
Ubbelohde viscometer, scanning electron microscopy (Vega3Tescan) and

Fourier-transform spectrometer (FT-IR) respectively. In vivo study: Five

healthy male sheep were included in the experiment. Each sheep model
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was to serve as four observation subgroups where each limb in the same
sheep represented a specific observation period and according to a pre-
planned sacrifice schedule. In each limb, four monocortical defects were
created, three filled with three chitosan samples of different sources and
one defect left empty for negative control. Chitosan tissue responses in
addition to its effect on accelerating bone healing were evaluated
radiographically and histopathologically at two, four, six and eight weeks
post-surgical intervals.

Results: viscosity-average molecular weights of imported, crab derived
and shrimp derived chitosan were 165577, 152055, and 110408 g/mol at
25°C respectively. Degree of deacetylation (DDA%) of these three
chitosan samples was 57%, 54%, 52% respectively. The morphological
investigation of chitosan samples revealed smooth and compact surface of
shrimp derived chitosan while the morphological surface of crab derived
chitosan appeared irregular with uneven folds. In this study,
radiographically there was a trend of greater radiopacity (represented by
increase in mean gray scale) in all chitosan filled bone defects when
comparing with negative control bone defects. Histopathologically, more
osteoid tissue formation was observed at fourth, sixth and eighth
postoperative periods in all chitosan filled bone defect in comparison with

negative bone defects.

Conclusions: It was concluded from this study that both freshwater crab
and marine shrimp were good sources of chitin with higher yield of chitin
in shrimp source than crab. The chitosan was concluded to be a natural

biocompatible biomaterial enhancing and accelerating bone formation.
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