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ABSTRACT : Sulfated chitosan and sulfated sodium alginate were synthesized by sulfating reaction of low
molecular chitosan and low molecular sodium alginate with SO;-pyridine complex. When the weight ratio of
SO;-pyridine complex to polysaccharide was 1:5, the degrees of sulfation were the highest at 2.75 and 2.53
respectively. The anticoagulation effect was the highest when the molecular weight was 8.0 X 10° Da, and the
anticoagulation activity was the highest at 91% of that of heparin when sulfated chitosan and sulfated sodium
alginate were mixed at a weight ratio of 1:1. The anticoagulation activity was highest at 84% of that of heparin in
the active plastin trombo test (aPTT) when sulfated chitosan and sulfated sodium alginate were mixed at a weight
ratio of 1:1.
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Figure 1. FT-IR spectra of (a) chitosan and (b) sulfated
chitosan.
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Figure 2. FT-IR spectra of (a) sodium alginate and (b)
sulfated sodium alginate.
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Sulfated Chitosan and Sulfated Alginate ~ 585

Table 1. Synthesis of Sulfated Chitosan and Sulfated
Sodium Alginate

polysaccharides unit/

sample  M,’(X 10%) SOs-Pyridine complex  temp.(C) DS’

(mol/mol)
SC-1 1:1 1.68
SC-2 1:3 1.82
SC-3 085 1:5 7 2.75
SC-4 1:7 2.64
SC-5 5.23 1.74
SC-6 3.56 1:5 75 1.70
SC-7 1.15 1.84
SA-1 1:1 1.84
SA-2 1:3 1.91
SA-3 0.78 1:5 7 2.53
SA-4 1:7 2.21
SA-5 5.22 1.54
SA-6 343 1:5 75 1.69
SA-7 1.21 1.84

SC : Sulfated chitosan, SA : Sulfated sodium alginate.

“Determined by Mark-Houwink method(25 C).

"Degree of sulfation(DS) per glucose unit was calculated by elemental
analysis.
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Figure 3. Surface photographs of blood coagulation by
diffent anticoagulants. (a) Blank (b) Heparin (c) Sulfated sodium
alginate(7.8 X 10° Da), and (d) Sulfated chitosan (8.5 X 10° Da).
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Figure 4. Surface photographs of blood coagulation by
different molecular weight of sulfated chitosan : (a) 8.5 X 10°
Da (SC-2), (b) 1.15%10* Da (SC-7), (¢) 3.56 X 10" Da (SC-6),
and (d) 5.5 % 10" Da (SC-5).
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Figure 6. Blood coagulation time by Lee-White method : (a)
Blank, (b) Sulfated chitosan(M, : 8.5% 10’ Da), (c) Sulfated
sodium alginate(M, : 7.8 X 10’ Da), and (d) Heparin(M, : 8.0
X 10° Da).
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Figure 7. Blood coagulation time by Lee-White method : (a)
Blank, (b) SC-3/SA-3=3/7(w/w), (c) SC-3/SA-3=7/3(w/w)
(d) SC-3/SA-3=1/1(w/w), and (e) Heparin(M, : 8.0 X 10° Da).
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Figure 9. aPTT with weight ratio of sulfated alginate(SA-3) /
sulfated chitosan(SC-3):(a) 1 : 1, (b) 3 : 7,and (c) 7 : 3.
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