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Hemostatic materials made from collagen of animal origin or from blood components of human being have been commonly 

administered locally in the bleeding sites during surgery at the present day. These collagen and blood components are principal 

proteins consisting the body-tissues and they are biocompatible. It is clinically, however, a serious problem that the 

above-mentioned materials may contain the infectious agents, such as virus and prion which can infect to human. To reduce the 

risks of the infectious agents, we have developed “chitosan sponge”, a novel hemostatic material from chitosan, which has much 

lower risks of the infectious agents because chitosan is originated not from animals and human but from crabs. Chitosan sponge 

was made with a freeze-drying method, and was evaluated in two kinds of basic properties as a hemostatic material in comparison 

with fibrin glue, one of the clinically most common hemostatic materials. The first property of tissue-adhesive effect was evaluated 

with shear stress, and the second property of hemostatic performance was compared using a model of bleeding from the kidney in 

rats. These two properties were almost equal between the two materials. These results suggest that chitosan sponge can be 

developed as a novel and “infectious agents-free” hemostatic material with a comparable hemostatic effect to fibirin glue. 
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Fig. 2. shear strength  
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Table. 1. Shear strength, Beriplast vs Chitosan sponge 

  

Beriplast  

group 

 

Chitosan 

sponge group 

1 6.19 5.67 

2 4.34 5.18 

3 3.79 5.15 

4 5.92 6.24 

5 8.68 5.15 

6 5.90  

7 6.13  

mean 5.85 5.48 

SD 1.57 0.48 

Unit:N 
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Fig. 3. Shear strength of Beriplast group or chitosan 

spongegroup 

Data were expressed as mean and standard 

deviation(SD), Chitosan sponge: n=7, Beriplast 

P(conventional product): n=5 
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Table. 2. Hemorrhage volume 

            Experimental groups 

Ccontrol   Beriplast   Chitosan sponge  

          group    group         group 

1          0.12      0.23       0.01 

2          0.04     <0.01      <0.01 

3          0.68      0.02       0.08 

4          0.30      0.06       0.01 

5          0.48     <0.01      <0.01 

6          0.26      0.36       0.14 

7          0.21     <0.01       0.09 

8                              0.01 

mean      0.30       0.10         0.05  

SD         0.22      0.14          0.05 

                                  Unit: g 
These data were evaluated by the use of rat bleeding 

from kidney model. 
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Fig. 5. Hemorrhage volume 

 Control group*: Control group composed of rat 

treated with no hemostatic materials., Beriplast 

group**: Beriplast group composed of rat treated with 

hemostatic materials as BeriplastR, Chitosan sponge 

group***: Chitosan sponge group composed of rat 

treated with hemostatic materials as Chitosan sponge, 

Data were expressed as mean and standard 

deviation(SD), control: n=7, Beriplast: n=7, Chitosan 

sponge: n=8 

 

Number  

of rat 

85



22

 

 

 

 

 

 

 Masato Araki, Hiroyuki Tao, Naoki Nakajima, Hajime 
Sugai, Toshihiko Sato, Suong-Hyu Hyon, Takeshi 
Nagayasu and Tatsuo Nakamura,  “Development of 
new biodegradable hydrogel glue for preventing 
alveolar air leakage”, evolving Technology, The 
Journal of Thoracic and Cardiovascular Surgery 
Volume 134, Number 5, 1241-1248 (2007) 

 

 Ronit Bitton, Havazelet Bianco-Peled, “Novel 
Biomimetic Adhesive Based on Algae Glue”, 
Macromolecular Bioscience, 393-400 (2008)

 Natalie Artzi, Tarek Shazly, Cristina Crespo, Adriana 
Bon Ramos, H. Keith Chenault, Elazer R. Edelman, 
“Characterization of Star Adhesive Sealants Based On 
PEG/Dextran Hydrogels”, Macromolecular Bioscience, 
1-12 (2009)

 

86



23

  Singh RP, Maheshwari V, Verma AK , “Evaluation of 
gelatin/resorcinol/aldehyde as a hemostatic agent and 
tissue adhesive: an experimental study in rat.”, Int Surg, 
93(1):25-31 (2008)

87


