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ˁʰʽ ˃ʷʻˇʵˇʽ ʰˉˇˋˍʶʾˊ˖ˋʹˌ 

 

ɾʱʻʹ˃ʰ т ̌ 



ʃʰˊʱʴˇ˄ˍʶˌ ɾˈ˂ˎ˄ˋʹˌ 

ɾʽˁˊˇˋˁˇˉʽˁˇʾ ˇˊʴʰ˄ʽˋ˃ˇʾ ˈˉ˖ˌΥ 

Á ʲʰˁˍʺˊʽʰ,  

Á ʽˇʾ,  

Á ˃ˏˁʹˍʶˌ, ˁ ʰʽ  

Á ʸ̟ ʽˁʱ ˉʰˊʱˋʽˍʰ,  

ʵʽʰˉʶˊ˄ˇˏ˄ ˍˇˎˌ ˒ˎˋʽˁˇˏˌ ˒ˊʰʴ˃ˇˏˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ̄ ˇ˂˂ʰˉ˂ʰˋʽʱʸˇ˄ˍʰʽ 
ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˋˎ˃ˉˍ˗˃ʰˍʰΦ 

 



ɾˇ˂ˏ˄ˋʶʽˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ʶ˃˒ˎˍʶˏ˃ʰˍʰ 

Á ʆʰ ˇ˒ʷ˂ʹ ˍ˖˄ ʶ˃˒ˎˍʶˎ˃ʷ˄˖˄ ˋˎˋˁʶˎ˗˄ ˋˎ˔˄ʱ ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ ̀ ˍʽˌ 
˃ˇ˂ˏ˄ˋʶʽˌ ˉˇˎ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ ˋˎˋˁʶˎʺ ʰˁˈ˃ʹ ˁʰʽ ˈˍʰ˄ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˁʰ˂ˏˍʶˊʶˌ ʰˋʹˉˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌΦ 

Á ɼʱʻʶ ̝ ˊˈ˄ˇΣ ˉʶˊʾˉˇˎ н ʶˁʰˍˇ˃˃ˏˊʽʰ ʰˋʻʶ˄ʶʾˌ ˋʶ ˄ˇˋˇˁˇ˃ʶʾʰ ˋˍʽˌ ɶʃɮ 
ʰ˄ʰˉˍˏˋˋˇˎ˄ ˋ˔ʶˍʽˁʷˌ ˃ˇ˂ˏ˄ˋʶʽˌ ˃ʶ ˁˈˋˍˇˌ ˉʶˊʾˉˇˎ мм ʵʽˋ $. 

Á ʃʶˊʾˉˇˎ ул҈ ˍ˖˄ улллл ʶˍʺˋʽ˖˄ ʻʰ˄ʱˍ˖˄ ˋˍʽˌ ɶʃɮ ʷ˔ˇˎ˄ ˋʰ˄ ʰʽˍʾʰ 
˃ˇ˂ˏ˄ˋʶʽˌ ̀ ˔ʶˍʽˁʷˌ ˃ʶ ˋˎˋˁʶˎʷˌΦ 

 



ɿˇˋˇˁˇ˃ʶʽʰˁʷˌ ˃ˇ˂ˏ˄ˋʶʽˌ 

Á ɾˇ˂ˏ˄ˋʶʽˌ ̌  ̔̌ ˉˇʾʶˌ h ˉˇˁˍˇˏ˄ˍʰʽ ̍ ˍʰ˄ ̫ ˄ʰˌ h ˋʻʶ˄ʺˌ ˄ ˇˋʹ˂ʶˏʶˍʰʽ. 

Á ʁ ̔˄ˇˋˇˁˇ˃ʶʽʰˁʷˌ ˃ˇ˂ˏ˄ˋʶʽˌ ʶʾ˄ʰʽ ʰˋʻʷ˄ʶʽʶˌ ˉˇˎ ζ˔ʰˊʾʸˇˎ˄η ˇ ̔ʽʰˍˊˇʾ 
ˋˍˇˎˌ ζˉʶ˂ʱˍʶˌη ̱ ˇˎˌ. 

Á ʁ ̔˃ˇ˂ˏ˄ˋʶʽˌ ˉˇˎ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʷˌ ˃ ʁˋˎˋˁʶˎʷˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʶʽˋʰʴ˖ʴʺ 
ˇˊʴʰ˄ʽˋ˃˗˄Σ ˁˎˊʾ˖ˌ ʲʰˁˍʹˊʾ˖˄Σ ˁʰˍʱ ˍ ́ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˉʷ˃ʲʰˋʹˌ ʴʽʰ ˍʹ˄ 
ʶ˃˒ˏˍʶˎˋʹ ˋˎˋˁʶˎ˗˄  ̋ ʰˉˈ ˉˊˇˋˁˈ˂˂ʹˋʹ ˇˊʴʰ˄ʽˋ˃˗˄ ˉˇˎ 
ˁˎˁ˂ˇ˒ˇˊˇˏ˄ ˋˍˇ ʰʾ˃ʰ ˁʰʽ ˋˍˇ˄ ʶˉʰˁˈ˂ˇˎʻˇ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋ˃ˈ ˍˇˎˌ ˋˍʹ˄ 
ʶˉʽ˒ʱ˄ʶʽʱ ̱ ˇˎ. 



ɿˇˋˇˁˇ˃ʶʽʰˁʷˌ ˃ˇ˂ˏ˄ˋʶʽˌ  

Á ʃˊˇˋʶˁˍʽˁʺ ˁ˂ʽ˄ʽˁʺ ʶˊʴʰˋʾʰ ς ʵʽʶ˅ˇʵʽˁˈ ˁʰʻʱˊʽˋ˃ʰ ˁʰʽ ʰˉˇ˂ˏ˃ʰ˄ˋʹ 
ˉʶˊʽˇ˔ʺˌ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʶʽˋʰʴ˖ʴʺΣ ˁʰˍʱ˂˂ʹ˂ʹ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ʰˉˈ ˍ ̌
ˉˊˇˋ˖ˉʽˁˈ ˁ ʰʽ ̄ ˊˇˋˇ˔ʺ ̀ ˍˇ˄ ̝ ʶʽˊʽˋ˃ˈ ̱ ˖˄ ̀ ˎˋˁʶˎ˗˄ ɹ ʽʰ ˄  hɻ ʽʰˍʹˊʹʻʶʾ ́  
ʰˉˇˋˍʶʾˊ˖ˋʹ ˉˊʽ˄ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ς ˃ʶʽ˗˄ʶʽ ʰ˂˂ʱ ʵʶ˄ ʶ˅ʰ˂ʶʾ˒ʶʽ ˍʹ˄ 
ˉʽʻʰ˄ˈˍʹˍʰ ˃ ˈ˂ˎ˄ˋʹˌ. 

Á ɶ ˃ˈ˂ˎ˄ˋʹ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ h ˋˎ˃ʲʶʾ ˃ʶˍʱ ˍʹ˄ ʶʽˋʰʴ˖ʴʺΣ ʶʾˍʶ ʰˉˈ 
ʲʰˁˍʺˊʽʰ ʰʾ˃ʰˍˇˌ  ̋ˇˏˊ˖˄ ˉˇˎ ˉˊˇˋˁˇ˂˂ˇˏ˄ˍʰʽ ˋˍʽˌ ˋˎˋˁʶˎʷˌ  ̋ˋˍʹ˄ 
ˉʶˊʾˉˍ˖ˋʹ ʶ˅˖ˍʶˊʽˁ˗˄ ˋˎˋˁʶˎ˗˄ ʰˉˈ ʲʰˁˍʺˊʽʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍ ́
ˋˎˋˁʶˎʺ ̀ ʰ˄ ̫ ˄ʰ ˃ ˇ˄ˇˉʱˍʽ ɹ ʽʰ ̱  ̌̀ ˗˃ʰ. 



ɼʰʻʶˍʺˊʶˌ ʁˎˊˇˉˇʽʹˍʽˁˇˏ 

Á ɾˇ˂ˏ˄ˋʶʽˌ ˋˍʽˌ ʵʽˈʵˇˎˌ ˍˇˎ ˇˎˊˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ 
ˋˍˇ 20% ˍ˖˄ ʰˋʻʶ˄˗˄ ˃ ʁ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˁʰʻʶˍʺˊʶˌ Foley ʴʽʰ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ 10 ʹ˃ʷˊʶˌ ˁʰʽ ˋ ʁˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ 40% ˍ˖˄ ʰˋʻʶ˄˗˄ 
˃ ʁ̱ ˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˁ ʰʻʶˍʺˊʶˌ ɹ ʽʰ ̄ ʶˊʽˋˋˈˍʶˊʶˌ h ˉˈ 25 ́ ˃ʷˊʶˌ. 

Á  ʇˉʱˊ˔ˇˎ˄ ˉʶˊʾˉˇˎ 500.000 ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʷˍˇʽʰˌ ˃ˇˊ˒ʺˌ ˋˍʰ ˄ˇˋˇˁˇ˃ʶʾʰ 
ˍ˖˄ ɶʃɮ ˁ ʱʻʶ ̝ ˊˈ˄ˇ ˁ ʰʽ ̌  ̔̄ ʶˊʽˋˋˈˍʶˊʶˌ ʁ ʾ˄ʰʽ ̀ ˔ʶˍʽˁʷˌ ˃  ʁˁ ʰʻʶˍʺˊʶˌ. 



ʊ˂ʶʲʽˁˇʾ ˁʰʻʶˍʺˊʶˌ 

Á ʁ ̔˃ˇ˂ˏ˄ˋʶʽˌ ˍˇˎ ʰʾ˃ʰˍˇˌ ˋˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊʶˌ 
ʰˉˈ 100,000 ˁʱʻʶ ˔ˊˈ˄ˇΣ ˃ ʁʶˍʺˋʽʰ ʻ˄ʹˋʽ˃ˈˍʹˍʰ ˉˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ 
10.000 ˃ ʷ˔ˊʽ 20.000 ˁ ʰʽ ˁ ˈˋˍˇˌ ̒ ʶˊʰˉʶʾʰˌ ̄ ʶˊʾˉˇˎ 1 ɻ ʽˋ. $. 

Á ʆˇˎ˂ʱ˔ʽˋˍˇ˄ 50.000 ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˃ˇ˂ˏ˄ˋʶʽˌ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ ʁ
˒˂ʶʲʽˁˇˏˌ ˁʰʻʶˍʺˊʶˌ ˁʰʻ˗ˌ ˁʰʽ ʱ˂˂ʶˌ ˋˎˋˁʶˎʷˌ ˈˉ˖ˌ ˁʰʻʶˍʺˊʶˌ 
˃ʶˋʰʾʰˌ ʴˊʰ˃˃ʺˌ ˁʰʽ ˉʶˊʽ˒ʶˊʶʽʰˁʱ ʶʽˋʰʴˈ˃ʶ˄ˇʽ ˁʶ˄ˍˊʽˁˇʾ ˁʰʻʶˍʺˊʶˌ 
(PICCs). 



ɾˇ˂ˏ˄ˋʶʽˌ ˁˎˁ˂ˇ˒ˇˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 

Á ɶ ˃ʶˍʰ˄ʱˋˍʶˎˋʹ ˇˊʴʰ˄ʽˋ˃˗˄ ˍˇˎ ʵʷˊ˃ʰˍˇˌ ˋˍˇ ˋʹ˃ʶʾˇ ʶʽˋʰʴ˖ʴʺˌ ˋˍʹ 
ʵʶˊ˃ʰˍʽˁʺ ˉʶˊʽˇ˔ʺ ˁʰʽ  ́ˍʶ˂ʽˁʺ ˃ʶˍʰˁʾ˄ʹˋʹ ˋˍˇ ʱˁˊˇ ˍˇˎ ˁʰʻʶˍʺˊʰ ʶʾ˄ʰʽ 
 ́ ˋˎ˄ʹʻʷˋˍʶˊʹ ʵʽʰʵˊˇ˃ʺ ˃ˈ˂ˎ˄ˋʹˌ ʴʽʰ ˍˇˎˌ ˉʶˊʽ˒ʶˊʶʽʰˁʱ 
ʶʽˋʶˊ˔ˈ˃ʶ˄ˇˎˌΣ ˃ ʽˁˊʺˌ ̝ ˊˇ˄ʽˁʺˌ ɻ ʽʱˊˁʶʽʰˌ ˁ ʰʻʶˍʺˊʶˌ. 

Á ɶ ˃ˈ˂ˎ˄ˋʹ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ˋʹ˃ʶʾˇˎ ˍˇˎ ˁʰʻʶˍʺˊʰ ˋˎ˃ʲʱ˂˂ʶʽ ʰˊˁʶˍʱ ˋˍʹ˄ 
ʶ˄ʵˇʰˎ˂ʽˁʺ h ˉˇʾˁʹˋʹ ̱ ˖˄ ˁ ʰʻʶˍʺˊ˖˄ ˃ ʶʴʱ˂ʹˌ ɻ ʽʱˊˁʶʽʰˌ.  

Á ʃʶˊʽˋˍʰˋʽʰˁʱΣ ˇ ̔ˁʰʻʶˍʺˊʶˌ ˃ˉˇˊʶʾ ˄ h˃ˇ˂ˎ˄ʻˇˏ˄ ˃ʷˋ˖ ˍʹˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ 
ʰˉˈ ɦ ˂˂ʹ ʁ ˋˍʾʰ ˃ ˈ˂ˎ˄ˋʹˌ 

Á ʅˉʱ˄ʽʰΣ ́  ˃ ˈ˂ˎ˄ˋʹ ̌ ʵʹʴʶʾ ̀  ʁBSI(bloodstream infections). 



ʃʰˊʱʴˇ˄ˍʶˌ ɾˈ˂ˎ˄ˋʹˌ 

bioscience.org 



ɰʽˇ˒ʽ˂˃ ̀ ʶ ˇʵˇ˄ˍʽˁˈ ʶ˃˒ˏˍʶˎ˃ʰ 

mpkb.org 



TEM ɻ ʶʾ˔˄ʶʽ ˍʹ˄ ˉˇʽˁʽ˂ʾʰ 
˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˋˍˇ ʲʽˇ˒ʽ˂˃ 

Patric Tresco,  Biomaterials course,  University of Utah 



ɮʶˊˈʲʽˇʽΣ Gram ς ̒ ʶˍʽˁˇʾ ˁˈˁˁˇʽ 

 

Staphylococcus aureus  

 healthhype.com 



Gram ς h ˊ˄ʹˍʽˁʱ ʲʰˁˍʺˊʽʰ ˋʶ ˋ˔ʺ˃ʰ 
ˊʱʲʵˇˎΣ ˉˇˎ ʵʶ˄ ˎˉˈˁʶʽ˄ˍʰʽ ʸˏ˃˖ˋʹ 

Pseudomonas aeruginosa  

 

healthhype.com 


