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Alkylated-chitosan preparation and its hemostatic effect
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Abstract

BACKGROUND: 18-Alkylated-chitosan has been proved to exhibit a good coagulation capacity through
hydrophobic modification.

OBJECTIVE: To improve the adhesion between the material and the wound through the introduction of
alkylated-chitosan molecules.

METHODS: The alkyl group was introduced in the chitosan by potentiodynamic method to prepare the
alkylated-chitosan with different substitution degrees (7%,16%, 26% and 40%), and then their structure,
viscosity, porosity, water absorption, contact angle and in vitro coagulation capacity were detected. Thirty
New Zealand rabbits were enrolled, modeled into the left femoral artery hemorrhage, and randomized into
six groups, including four experimental groups, positive control and control groups, followed by treated
with alkylated-chitosan sponges with different degrees of substitution, absorbable hemostatic gauze and
chitosan sponge, respectively. Afterwards, the blood loss and clotting time were observed.

RESULTS AND CONCLUISON: With the degree of substitution increased, the viscosity of
alkylated-chitosan increased firstly and then decreased, the porosity and water absorption decreased
gradually, and the contact angle on a rise. Compared with chitosan, different alkylated-chitosans showed a
better henostatic effect in vitro, especially the alkylated-chitosan with 16% substitution degree. The blood
loss and clotting time in the experimental groups except that the alkylated-chitosan with 7% substitution
degree were significantly lower than those in the control group (P < 0.05); the bold loss in the
alkylated-chitosan with 40% substitution degree group was significantly lower than that in the positive
control group (P < 0.05). These findings suggest that the alkylated-chitosan with 40% substitution degree
exhibits the best hemostatic effect in vivo.
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Table 1 Structure and physical properties of alkylated-chitosans

E| FEIRNE fe Ak 7R HM-CS1 KL AR HM-CS2  Hidb b 720 HM-CS3  Hidbfb 72 b HM-CS4
AR (%) 0 7 16 26 40

i N, 1.54 1.693 1.549 1.504 1.306

LI (xts, %) 733.00+2.30 600.00+1.73 450.00£1.50 433.00+1.52 316.00+0.76

W (xxs, g/mL) 0.061+0.010 0.058+0.020 0.051+0.025 0.047+0.026 0.041+0.017

Befi A (xts, °©) 63.67+0.88 76.08+0.61 78.03+0.91 79.22+0.45 80.93+0.77

Fik: HM-CS1 7B E A o) TS ARERES TN LE N 10 0 15 HM-CS2 A FelRBIFE & ur TS AR TNtk 50 15
HM-CS3 A 7eSRBE AL e 77~ M0 AR 70 AN EE s 10 @ 3 HM-CS4 Jh el s & oo 1S TR MO 2 0 1.

T
WO = 8mm Mag= 40X wo= omm

1 FREIRKREREATRESBHVIEITHE B EE(FRR=100 ym)
Longitudinal section of the alkylated-chitosan sponges with different degrees of substitution
FERBE LR . SIS I Z ARG, FLA2AE 200-1 000 pm
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Figure 2 Comparison of the 5-minute hemorrhagic ability of
the alkylated-chitosan and chitosan in vitro
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Figure 3 Hemostatic effects of different hemostatic materials
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