
ʃˇ˂ˎ˃ʶˊʺ ʇ˂ʽˁʱ 

ɾʱʻʹ˃ʰ 2  ̌ 



ʆʽ ʶʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ˎ˃ʶˊʷˌ ʲʽˇː˂ʽˁˈ; 

http://www.mitr.p.lodz.pl/biomat/raport/1_radiation_hydrogels.html 



ʆʽ ʶʾ˄ʰʽ ˍˇ ˉˇ˂ˎ˃ʶˊʷˌ; 

Á ʂˉ˖ˌ ˂ ʷʶʽ ˁ ʰʽ ́  ˂ ʷ˅ʹ ʁ ʾ˄ʰʽ ˁ ʱˍʽ ˃  ʁζˉˇ˂˂ʱ ˃ ʷˊʹη. 

 

Á ʃˇ˂˂ˇʾ ʁ ˉʽˋˍʺ˃ˇ˄ʶˌ ̄ ˊˇˍʽ˃ˇˏ˄ ̱ ˇ˄ ̍ ˊˇ ζ˃ ʰˁˊˇ˃ˈˊʽˇη. 

 

Á ɮ ˄ ˁʱˉˇʽˇˌ ˉʰˊʰʲ˂ʷ˕ʶʽ ˍʽˌ ˍʶ˂ʽˁʷˌ ˔ˊʺˋʶʽˌ ˇ ̔ ʵʽʰ˒ˇˊʷˌΣ 
˃ʶˍʰ˅ˏ ˈ˂˖˄ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʽˌ 
ʵʽʰ˃ˇˊʽʰˁʷˌ ˁʰʽ ʶ˄ʵˇ˃ˇˊʽʰˁʷˌ ʵˎ˄ʱ˃ʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ˇˊʾ˖˄ 
ˁʰʽ ̱ ˖˄ ˂ ʶʽˍˇˎˊʴʽˁ˗˄ ̌ ˃ʱʵ˖˄ ̱ ˇˎˌ. 



ʃˇ˂ˎ˃ʶˊʺ 

Áɮ ˄ ʰˉˇˁ˂ʶʾˋˇˎ˃ʶ ˍ h ˃ʷˍʰ˂˂ʰ ˁʰʽ ˍ h ʰ˄ˈˊʴʰ˄ʰ ˃ʶʾʴ˃ʰˍʰΣ 
ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ˉˊʰˁˍʽˁʱ ˇˍʽʵʺˉˇˍʶ ʱ˂˂ˇ ˋˍˇ˄ ˁˈˋ˃ˇ 
ʰ˄ʺˁʶʽ ̀ ˍʹ˄ ˁ ʰˍʹʴˇˊʾʰ ̱ ˖˄ ̄ ˇ˂ˎ˃ʶˊ˗˄. 

Áʅˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇ ̔
ˉˊ˖ˍʶˀ˄ʶˌΣ ˍ ̌˄ˇˎˁ˂ʶʿˁʱ ˇ˅ʷʰΣ ˍ hˋʱˁ˔ʰˊʰ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ 
ˍ h ˁˏˍˍʰˊʰ ˁʰʽ ˍʹ˄ ˁˎˍˍʰˊʽˁʺ ˃ʶ˃ʲˊʱ˄ʹΣ ˇ ̔ ʾ˄ʶˌ ˍˇˎ 
ˊˇˎ˔ʽˋ˃ˇˏ ˃ʰˌΣ ˍ ̌˒ʰʴʹˍˈ ˃ʰˌΣ ˍ hʶ˂ʰˋˍˇ˃ʶˊʺ ˋˍʰ ˂ʱˋˍʽ˔ʰΣ 
ˇ ̔˃ˉˇʴʽʷˌΣ ˍ hˉ˂ʰˋˍʽˁʱΣ ˇ ̔ʰ˒ˊ˗ʵʶʽˌ ˃ˇ˄˗ˋʶʽˌΣ ˍ hˉʽʱˍʰΣ ˍ h
ʷˉʽˉ˂ʰ ˁ ˂ˉ. 



Áɶ ˔ˊʺˋʹ ˉ˂ʰˋˍʽˁ˗˄ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˎʴʶʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʰˊˁʶˍʱ ˅ʶ˔˖ˊʽˋˍʱ ʲʽˇː˂ʽˁʱ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˎ˂ʽˁ˗˄ 
˃ʽʰˌ ̝ ˊʺˋʹˌ. 

Áʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋ ʁʽʰˍˊʽˁʷˌ ˋˎˋˁʶˎʷˌ ˁʰʽ ˋ˔ʶˍʽˁʱ 
ˉˊˇʿˈ˄ˍʰ ̋  ̀ ˎˋˁʶˎʰˋʾʶˌ ̱ ˇˎˌ. 

ʃ˂ʰˋˍʽˁʱ ˎ˂ʽˁʱ 



ɮʴˇˊʱ ˉ˂ʰˋˍʽˁ˗˄ ˎ˂ʽˁ˗˄ 

Áʆ hʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊʶˌ ˍʹˌ ˃ʽʰˌ ˔ˊʺˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ 
ˍ ̌50% ̱ ˇˎ ̀ ˎ˄ˈ˂ˇˎ. 

 

Áʆ hʻʶˊ˃ˇˉ˂ʰˋˍʽˁʱ ˁˎˊʽʰˊ˔ˇˏ˄ ˉˊˇˌ ˍ ̌ˉʰˊ˗˄ ˋˍʹ˄ ʰʴˇˊʱ 
˃ ʁ̄ ˇˋˇˋˍˈ ˂ ʾʴˇ ˃ ʽˁˊˈˍʶˊˇ ̱ ˇˎ 50%. 

 

Áʃʶˊʾˉˇˎ 80% ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ 
ʽʰˍˊʽˁʺ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ʶʾ˄ʰʽ PVC, ˉˇ˂ˎˉˊˇˉˎ˂ʷ˄ʽˇ ˁʰʽ 
ˉˇ˂ˎˋˍˎˊʷ˄ʽˇ. 



Áʂˍʰ˄ ʰ˄ʰ˒ʶˊˈ˃ʰˋˍʶ ˋ ʁˋˎˋˁʶˎʷˌ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˃ʽʰ 
˔ˊʺˋʶʽˌ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʵʽʰʴ˄˖ˋˍʽˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ˔ʶʽˊˇˎˊʴʽˁʱ 
ˎ˂ʽˁʱΣˉˊˇˋʻʶˍʽˁʱ/ʶ˃˒ˎˍʶˏ˃ʰˍʰΣˇʵˇ˄ˍʽʰˍˊʽˁʷˌ/ˇ˒ʻʰ˂˃ˇ˂ˇ-
ʴʽˁʷˌ ̀ ˎˋˁʶˎʷˌΣ ˁ ˂ˉ. 

 

Áʅˎˋˁʶˎʷˌ ˃ʽʰˌ ˔ˊʺˋʹˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˋˏˊʽʴʴʶˌΣ 
ʶ˅ˇˉ˂ʽˋ˃ˈ ʶˊʴʰˋˍʹˊʾˇˎΣ ʵˇˁʽ˃ʰˋˍʽˁˇˏˌ ˋ˖˂ʺ˄ʶˌΣ ˋʱˁˇˎˌ 
ʴʽʰ ʰʾ˃ʰΣ ˋˁʶˏʹΣ ʴʱ˄ˍʽʰΣ ʵʾˋˁˇˎˌΣ ˁʰʻʶˍʺˊʶˌΣ ʻʶˊ˃ˈ˃ʶˍˊʰ 
ˁ˂ˉ. 

ɮʴˇˊʱ ˉ˂ʰˋˍʽˁ˗˄ ˎ˂ʽˁ˗˄ 



ɶ ʶˉʽˋˍʺ˃ʹ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ˁʰʽ ʹ 
ˍʶ˔˄ˇ˂ˇʴʾʰ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˇˎˌ 

ɶ ʶˉʽˍˎ˔ʾʰ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʰˉʰʽˍʶʾ ʴ˄˗ˋʶʽˌ 
ˋ˔ʶˍʽˁʷˌ ˃ʶΥ 

Á ʆʽˌ ʰˉʰʽˍʺˋʶʽˌ ʰˉˈ ˍˇ ˍʶ˂ʽˁˈ ˉˊˇʿˈ˄. 

Á ʆʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄. 

Á ʆʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍ˖˄ ʶ˃ˉˇˊʽˁ˗˄ ˉˇ˂ˎ˃ʶˊ˗˄. 

Á ʆˇ ˋ˔ʶˍʽˁˈ ˁˈˋˍˇˌ ˁʰʽ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʹˌ ʰʴˇˊʱˌ. 



ɶ ʶˉʽˋˍʺ˃ʹ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ˁʰʽ ʹ 
ˍʶ˔˄ˇ˂ˇʴʾʰ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˇˎˌ 

Áɼʶ˄ˍˊʽˁˈˌ ˉˎ˂˗˄ʰˌ ˍʹˌ 
ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ 
ʶʾ˄ʰʽ ʹ ˃ˇˊʽʰˁʺ ʵˇ˃ʺΦ 

Áɶ ʵˇ˃ʺ ʵʶ˄ ˎˉʰʴˇˊʶˏʶʽ 
˃ˈ˄ˇ ˍʽˌ ˍʶ˂ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 
ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΣ ʰ˂˂ʱ ˁʰʽ ˍˇ˄ 
ˍˏˉˇ ˋˏ˄ʻʶˋʹˌ ˍˇˎ 
ˉˇ˂ˎ˃ʶˊˇˏˌ ˁʰʽ ˍʽˌ ˉʽʻʰ˄ʷˌ 
˃ʶʻˈʵˇˎˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ. 

Patric Tresco,  Biomaterials course,  University of Utah 



ʃʹʴʺ ˉʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰˌ  
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ɾˇˊʽʰˁʺ ʵˇ˃ʺ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ 

Áʆ h ˉʶˊʽˋˋˈˍʶˊʰ ˉˇ˂ˎ˃ʶˊʺ ʶʾ˄ʰʽ 
˃ʶʴʱ˂ʰ ɹ ˊʰ˃˃ʽˁʱ ˃ ʰˁˊˇ˃ˈˊʽʰ. 

Áɮˎˍʺ  ́ ʰ˂ˎˋʾʵʰ ˇ˄ˇ˃ʱʸʶˍʰʽ 
ˊʰ˔ˇˁˇˁʰ˂ʽʱ. 

Áɼʱˉˇʽʰ ʰˉˈ ˍ hʱˍˇ˃ʰ ˍʹˌ ʰ˂ˎˋʾʵʰˌ 
ʷ˔ˇˎ˄ ˃ʽˁˊʷˌ ʰ˂ˎˋʾʵʶˌ ʰˍˈ˃˖˄ 
ˉʱ˄˖ ˍˇˎˌ. ɮˎˍʷˌ ˇ ̔˃ʽˁˊʷˌ ˇ˃ʱʵʶˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ̌ ˃ʱʵʶˌ-˃ʶ˄ˍʰʴʽˈ˄. 

Áɮˎˍʷˌ ˇ ̔ ˇ˃ʱʵʶˌ ˃ʶ˄ˍʰʴʽˈ˄ 
ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˃ʶˊʽˁʱ ˃ˈ˄ˇ 
ʱˍˇ˃ʰΣ ʰ˂˂ʱ  ́ ʰ˂ˎˋʾʵʰ 
ˊʰ˔ˇˁˇˁʰ˂ʽʱ ʷ˔ʶʽ ʶˁʰˍˇ˄ˍʱʵʶˌ  ̋
˔ʽ˂ʽʱʵʶˌ ɦ ˍˇ˃ʰ.    

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



ɶ ʵˇ˃ʺ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ 

Áʆˇ ˉʽˇ ʰˉ˂ˈ ˋʶ ʵˇ˃ʺ ˉˇ˂ˎ˃ʶˊʷˌ ʶʾ˄ʰʽ ˍˇ ˉˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ. 

Áʇˉʱˊ˔ˇˎ˄ ˉˇ˂ˎ˃ʶˊʺ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˃ˈ˄ˇ ʱ˄ʻˊʰˁʰ ˁʰʽ 
ˎʵˊˇʴˈ˄ˇ. 

Áɮˎˍʱ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁʶˌ ˈˉ˖ˌ .̄ .̝ 
ˉˇ˂ˎˉˊˇˉˎ˂ʷ˄ʽˇΣ ˉˇ˂ˎʲˇˎˍˎ˂ʷ˄ʽˇ, ˉˇ˂ˎˋˍˎˊʷ˄ʽˇ, 
ˉˇ˂ˎ˃ʶʻˎ˂ˉʶ˄ˍʷ˄ʽˇ. 



ʆʰ ˉˇ˂ˎ˃ʶˊʺ ʷ˔ˇˎ˄ ˃ʽʰ 
ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ʵˇ˃ʺ 

Áʅˎ˄ʺʻ˖ˌΣ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ ˍʰ 
ʱˍˇ˃ʰ ˍʰ ˇˉˇʾʰ ʰˉˇˍʶ˂ˇˏ˄ ˍʹ 
ˊʰ˔ˇˁˇˁʰ˂ʽʱ ˍʹˌ ʰ˂ˎˋʾʵʰˌ ˍˇˎ 
ˉˇ˂ˎ˃ʶˊˇˏˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʽʰ 
ˁʰ˄ˇ˄ʽˁʺ ˋʶʽˊʱΣ ˁʰʽ ʰˎˍʺ ʹ 
ˋʶʽˊʱ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋʶ ˈ˂ˇ 
ˍˇ ˃ʺˁˇˌ ˍʹˌ ʰ˂ˎˋʾʵʰˌ ˍˇˎ 
ˉˇ˂ˎ˃ʶˊˇˏˌΦ 

Áɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˍˇ 
ˉˇ˂ˎˉˊˇˉˎ˂ʷ˄ʽˇΣ ʹ ˊʰ˔ˇˁˇˁʰ˂ʽʱ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ˈ˄ˇ ʵˏˇ 
ʱˍˇ˃ʰ ʱ˄ʻˊʰˁʰ ˍʰ ˇˉˇʾʰ 
ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˅ʰ˄ʱ ˁʰʽ 
˅ʰ˄ʱΦ   

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



ɰʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ʵˇ˃ʺˌ ˉˇ˂ˎ˃ʶˊ˗˄ 

Áɮˎˍˈ ˉˇˎ ʵʽʰˁˊʾ˄ʶʽ ˍʰ ˉˇ˂ˎ˃ʶˊʺ ʰˉˈ ˍʰ ˇˊʴʰ˄ʽˁʱ 
˃ʰˁˊˇ˃ˈˊʽʰ ʁ ʾ˄ʰʽ ˍˇ ˃ˇˊʽʰˁˈ ʲʱˊˇˌ ˁʰʽ ˇʽ ʵʽʰˋˍʱˋʶʽˌ ˍˇˎˌ. 

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



ɶ ʵˇ˃ʺ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ 

Áɮ˄ ˁʰʽ ˇʽ ˁˏˊʽʶˌ ʲʰˋʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ ʶʾ˄ʰʽ ˇ 
ʱ˄ʻˊʰˁʰˌ ˁʰʽ ˍˇ ˎʵˊˇʴˈ˄ˇΣ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˁʰʽ 
ʱ˂˂ʰ ˔ʹ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ. 

Áʁ˅ˎʴˈ˄ˇΣ ˔˂˗ˊʽˇΣ ˒ʻˈˊʽˇΣ ʱʸ˖ˍˇΣ ˋʽ˂ʽˁˈ˄ʹΣ ˒˗ˋ˒ˇˊˇˌ ˁʰʽ 
ʻʶʾˇ ʶʾ˄ʰʽ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˎ˂ʽˁʱ ˉˇˎ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋˍʹ ˃ˇˊʽʰˁʺ 
ʵˇ˃ʺ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄. 

Áʆˇ PVC (ˉˇ˂ˎʲʽ˄ˎ˂ˇ˔˂˖ˊʾʵʽˇ) ̄ ʶˊʽʷ˔ʶʽ ˔˂˗ˊʽˇ. 

Áʆˇ ˄ʱʽ˂ˇ˄ ˉʶˊʽʷ˔ʶʽ ʱʸ˖ˍˇ. 

Áʆˇ ̱ʁ˒˂ˈ˄ ̄ ʶˊʽʷ˔ʶʽ ˔˂˗ˊʽˇ. 

Áʁ ˉˇ˂ˎʶˋˍʷˊʰˌ ˁʰʽ ˇʽ ˉˇ˂ˎʱ˄ʻˊʰˁʶˌ ̄ ʶˊʽʷ˔ˇˎ˄ ˇ˅ˎʴˈ˄ˇ. 

 



Áʇˉʱˊ˔ˇˎ˄ ˃ʶˊʽˁʱ ˉˇ˂ˎ˃ʶˊʺ ˉˇˎ ʰ˄ˍʾ ʴʽʰ ˃ʽʰ ˊʰ˔ˇˁˇˁʰ˂ʽʱ 
ʰˉˈ ʱ˄ʻˊʰˁʰ ʷ˔ˇˎ˄ ˊʰ˔ˇˁˇˁʰ˂ʽʱ ʰˉˈ ˋʽ˂ʽˁˈ˄ʹ ʺ ˒˗ˋ˒ˇˊˇ. 

Á ɮˎˍʱ ʻʶ̟ ˊˇˏ˄ˍʰʽ ʰ˄ˈˊʴʰ˄ʰ ˉˇ˂ˎ˃ʶˊʺ. 

Á ʅʽ˂ʽˁˈ˄ʶˌ όˉˇ˂ˎˋˎ˂ˇ˅ʱ˄ʶˌύ ˁʰʽ ˉˇ˂ˎ˒˖ˋ˒ʰʸʷ˄ʽʰ. 

ɶ ʵˇ˃ʺ ˍ˖˄ ˉˇ˂ˎ˃ʶˊ˗˄ 



ʃˇ˂ˎ˃ʶˊʺ ʲʽ˄ˎ˂ʾˇˎ 

Áʆ h ˉˇ˂ˎ˃ʶˊʺ ʲʽ˄ˎ˂ʾˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˃ˇ˄ˇ˃ʶˊʺ 
ʲʽ˄ˎ˂ʾˇˎΣ ʵʹ˂ʰʵʺ ˃ʽˁˊʱ ˃ˈˊʽʰ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ʵʽˉ˂ˇˏˌ 
ʵʶˋ˃ˇˏˌ ɦ ˄ʻˊʰˁʰ ς ɦ ˄ʻˊʰˁʰ. 

Áɳʾ˄ʰʽ ́  ˃ ʶʴʰ˂ˏˍʶˊʹ ̌ ʽˁˇʴʷ˄ʶʽʰ ̄ ˇ˂ˎ˃ʶˊ˗˄. 

Áɮ ̩ʵˇˏ˃ʶ ˉ˖ˌ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʷ˄ʰ  ˉˇ˂ˎ˃ʶˊʷˌ ʲʽ˄ˎ˂ʾˇˎ ʰˉˈ 
˃ˇ˄ˇ˃ʶˊʺ ʲʽ˄ˎ˂ʾˇˎ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˋʰ˄ ˉʰˊʱʵʶʽʴ˃ʰ ˍ ̌
ˉʽˇ h ˉ˂ˈ ̄ ˇ˂ˎ˃ʶˊʷˌ ̡ ʽ˄ˎ˂ʾˇˎΣ ̱  ̌̄ ˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ. 



ʃˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ 

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



ʃˇ˂ˎ˃ʶˊʺ ʲʽ˄ˎ˂ʾˇˎ 

ˉˇ˂ˎˉˊˇˉˎ˂ʷ˄ʽˇ ˉˇ˂ˎˋˍˎˊʷ˄ʽˇ 

ˉˇ˂ˎʲʽ˄ˎ˂ˇ˔˂˖ˊʾʵʽˇ 
ˉˇ˂ˎ˃ʶʻˎ˂˃ʶʻʰˁˊˎ˂ʰ˃ʽʵʽˇ 

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



PTFE 

ˉˇ˂ˎˍʶˍˊʰ˒ʻˇˊˇʰʽʻˎ˂ʷ˄ʽˇ 

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  



ɯ˂˂ʰ ˉˇ˂ˎ˃ʶˊʺ ʰ˄ʻˊʰˁʽˁʺˌ ʰ˂ˎˋʾʵʰˌ 

- C ς C - 

X H 

H H 

n 

ʁ˃ˇˉˇ˂ˎ˃ʶˊʷˌ 

Áɮ ˄X=H ̱ ˈˍʶ ˉˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ. 

Áɮ ˄X = CH3 ̱ ˈˍʶ 
ˉˇ˂ˎˉˊˇˉˎ˂ʷ˄ʽˇ. 

Áɮ ˄X = Cl ̱ ˈˍʶ 
ˉˇ˂ˎʲʽ˄ˎ˂ˇ˔˂˖ˊʾʵʽˇ. 

Áɮ ˄X = ɻ ʰˁˍˏ˂ʽˇˌ ̡ ʶ˄ʸʶ˄ʾˇˎ ̱ ˈˍʶ 
ˉˇ˂ˎˋˍʹˊʷ˄ʽˇ. 



ʋʹ˃ʽˁʺ ʵˇ˃ʺ ˁʱˉˇʽ˖˄ ʲʰˋʽˁ˗˄ ˉˇ˂ˎ˃ʶˊ˗˄ 

ʃˇ˂ˎ(˃ʶʻˎ˂˃ʶʻʰˁˊˎ˂ʽˁˈ) 
άtaa!έ 

ʃˇ˂ˎ(ʲʽ˄ˎ˂ˇ˅ʽˁˈ ˇ˅ˏ) άPAVcέ 

ʃˇ˂ˎ(ʰˁˊˎ˂ʽˁˈ) άt!!έ 
ʃˇ˂ˎ(ʲʽ˄ˎ˂ˇ˔˂˖ˊʾʵʽˇ) άt±/έ 



ʃˇ˂ˎ(ʲʽ˄ˎ˂ʽʵʶ˄ʽˁˈ  ̝ ˂˖ˊʾʵʽˇύάPAVcέ ʃˇ˂ˎ(ʰʽʻˎ˂ʶ˄ʽˁˈ ˇ˅ʶʾʵʽˇύάt9hέ 

ʃˇ˂ˎ(ʶ˅ʰ˃ʶʻˎ˂ʶ˄ʽˁˈ ʰ˃ʾʵʽˇ) άbȅƭƻƴ сΣсέ ʃˇ˂ˎ(ˁʰˉˊˇ˂ʰˁˍʱ˃ʹ) άbȅƭƻƴέ 

J. Park and R.S. Lakes, Biomaterials an Introduction, 3rd Edition, Springer, New York, 
2007.  

ʋʹ˃ʽˁʺ ʵˇ˃ʺ ˁʱˉˇʽ˖˄ ʲʰˋʽˁ˗˄ ˉˇ˂ˎ˃ʶˊ˗˄ 



ʃˇ˂ˎ(ʰʽʻˎ˂ʶ˄ʽˁˈ ʱ˂ʰˌ ˍʶˊʶ˒ʻʰ˂ʽˁˇˏ ˇ˅ʷˇˌύάt9¢έ ʃˇ˂ˎ(ʱ˂ʰˌ ʰ˄ʻˊʰˁʽˁˇˏ ˇ˅ʷˇˌ) 

ʃˇ˂ˎ(ʵʽ˃ʶʻˎ˂ˋʽ˂ˇ˅ʱ˄ʹ) ʃˇ˂ˎ(˃ʶʻˎ˂ˋˍʹˊʷ˄ʽˇ) 

ʋʹ˃ʽˁʺ ʵˇ˃ʺ ˁʱˉˇʽ˖˄ ʲʰˋʽˁ˗˄ ˉˇ˂ˎ˃ʶˊ˗˄ 



ʆʰ˅ʽ˄ˈ˃ʹˋʹ ς ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ɮ˂ˎˋʾʵʰˌΥ 
ɱˊʰ˃˃ʽˁʺ ɲˇ˃ʺ  

Áʃˇ˂˂ʱ ʻʶˊ˃ˇˉ˂ʰˋˍʽˁʱ 
ˉˇ˂ˎ˃ʶˊʺ ʶʾ˄ʰʽ ʵˇ˃ʹ˃ʷ˄ʰ 
ʷˍˋʽ ˗ˋˍʶ ˍʰ ˃ˈˊʽʱ ˍˇˎˌ 
˄ʰ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ 
ˉˇ˂˂ʷˌ ˔ʽ˂ʽʱʵʶˌ ʱˍˇ˃ʰ 
ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˃ʰˁˊʽʷˌ 
ʴˊʰ˃˃ʽˁʷˌ ʰ˂ˎˋʾʵʶˌΦ ɲʶ˄ 
ʶʾ˄ʰʽ ˈ˃˖ˌ ʰ˄ʰʴˁʰˋˍʽˁʱ 
˃ʰˁˊʽʷˌ ʶˎʻʶʾʶˌ ʰ˂ˎˋʾʵʶˌΦ 



ɲˇ˃ʺ ˉˇ˂ˎ˃ʶˊ˗˄ 

Áɼʱʻʶ ʵʶˋ˃ˈˌ ʱ˄ʻˊʰˁʰςɦ ˄ʻˊʰˁʰ ʶˉʽˍˊʷˉʶʽ ˉ˂ʺˊʹ 
ˉʶˊʽˋˍˊˇ˒ʺ ˁʰʽ ˋˍʰ ʵˏˇ ˃ˈˊʽʰΣ ˗ˋˍʶ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ 
ˇ ̔ʰ˂ˎˋʾʵʶˌ ˋˉʱ˄ʽʰ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ˋˍˇ ˉ˂ʺˊʶˌ ˃ʷʴʶʻˇˌ ˍˇˎˌΣ 
ʰ˂˂ʱ ̡ ˊʾˋˁˇ˄ˍʰʽ ̀  ʁɻ ʽʰ˒ˇˊʶˍʽˁʷˌ ˃ ˇˊ˒ʷˌ ̋  ɻ ˇ˃ʷˌ. 



ɳʽˁˈ˄ʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ random coil  
ɾʾʰ ʰ˂ˎˋʾʵʰ ʶʾ˄ʰʽ ˃ʶ ʷ˄ˍˇ˄ˇ ˔ˊ˗˃ʰ 


