
Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

112 Published by Info Invest, Bulgaria, www.sciencebg.net 

NEW MEANS AND METHODS FOR PROVIDING MATERIALS ANTIMICROBIAL

 RESISTANCE FOR SPACE APPLI ATIONS
Natalia D. Novikova

State Scientific Center of Russian Federation – Institute for Biomedical Problems of the Russian

Academy of Sciences, 76A, Khoroshevskoye shosse, Moscow, 123007, Russia.

E-mail:novikova@imbp.ru

Abstract
At the present moment it is widely known, that microorganisms are able to grow on the materials of
different chemical structure (plastics, metals, rubbers, glasses, woods et cetera), causing their bio-
damage and reducing their lifetime. The long-time experience of orbital station MIR and International
Space Station exploitation shows the appearance of polymers’ bio-damage and metals’ bio-corrosion
processes, followed by the failures in operation of various equipment, malfunctioning of life-support
systems. There was conducted investigation on the selection and experimental substantiation of means
and methods of protection of the materials, used in space objects, against microbial contamination
and bio-damages. The methods of materials’ certification on microbial resistance were developed. In
the process of these activities new methodical and technological procedures of creation of materials
with preset bio-resistant properties were used. Application of the achieved results in space industry
will secure not only the prolongation of timeframes of exploitation of the construction materials and
equipment, but also have a positive effect on the sanitary-hygienic and ecological situation.

Key words: materials, microbial degradation, anti-microbial protection, biocide film coatings

1. 

      
  ,        

     ,   
 ,      .   

   .     
      ,  
     , 

       
 .

   ,     
         

   ,    (   
 ,    . .),   ,

    .  , 
    ,   

     ,      
,       
       .[1-3]



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

113 Published by Info Invest, Bulgaria, www.sciencebg.net 

,           
         - , 

   ,     
  [4-6]      

   .

       . 
          

 .       
      ,  

   .  ,  
       ,

        ,
   .      

      , 
     .

          
      ( ).

     :

       
   ;

  ;

   ;

   .

          
  .      

        
         , 

    ,       
(« »)   .

      :

1.      ;

2.     ,  .

   :

-          
 ;

-        ( )  
;

-      .

 ,         
 .

     :



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

114 Published by Info Invest, Bulgaria, www.sciencebg.net 

 -          
  (  );

-        
;

-      ;

-             
    -    .

         ,
     .

     ,  
  ,     .

,        
,     [7-8],  ,   ,

        .  
,    ,         

      , 
        .    

   ,      -  ,    
 ,    , ,  

,     ,   
      .

 ,       
       

,  ,   :

-        
; -       

      .

2.   
   ,     

 ,      
      , 

     -    ,
 .         , 

    .

      .  
,  - .      

 4         
     .   

      .   
    ,      

- .   1     .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

115 Published by Info Invest, Bulgaria, www.sciencebg.net 

                           .1.   

     , 
 ,      50 , 

        12 18 10   0,7 .
    860  3,    . 

  ,    1 10   ,   
  .          

 14      .    
  504 . , , ,   

,    ( ),   
      .   

,       -09    1/670,
   .         

       ,
          .  

      
     90 90        

.         
,  Co-60 ( - )  Pu-Be (  ). 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

116 Published by Info Invest, Bulgaria, www.sciencebg.net 

      .  
,         .

      ,  
 . ,     , 

    .    
   ,   ,   ,

         
    Pentium.

  (     ) 
       , 

        
 ,     .

     ( )  
   ( -  ),  

       ,  
     " - "  :

" " ,       
  ;

     ,  
 ;

    ,  
      .

        
   :

1.  :

 24  C;

   50%;

   380 / ,     (> 100 )
2.8 /( 2· ),    100 .

2.  :

 28  C;

  >90 %;

   2200 / ,     (
100 )   25.4 /( 2· ),    100 .

         
        .

        - 
        

   ,     ,   
     .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

117 Published by Info Invest, Bulgaria, www.sciencebg.net 

       (  –
,  10  – )      – 

        
      ,    

   ,   56 .  
     14. 28, 42.  56   

 (   3    )     ,    
 ,      .   

              
 1.

 1.  ,     .
 

0         

1         
     

2          , 

3        ,   
 

4       ,
  25%  

5
       ,

  25%  

        
,       
,       

  ,    .

         ,
        

   ,      
  ,    .   

 ,        
        
.

        
  ,      

    ,     
 ( ).   ,   ,   

          
       – .

        
,       2 :

    (  ).    



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

118 Published by Info Invest, Bulgaria, www.sciencebg.net 

       
 – ,   –  ,   

,  ,   , 
  -     ,

  : - -      
      .   
       .

  ,        
.       

    .

       (  
),    ,   

,     ,   
         

    56      
 .       

      .  
   6-       1.

         
:

- Penicillium expansum;

- Penicillium aurantiogriseum;

- Aspergillus versicolor;

- Aspergillus sydowii;

- Cladosporium cladosporioides;

- Bacillus licheniformis;

- Bacillus pumilus;

- Staphylococcus aureus.

        10 5-6  / .
,  ,  8  -   

105-6 , ,    8 105-6 .      0,1  
  5,0   5,.0  .  ,     
    104 –105   .

3.    

         200
.     ,   6 .

    ,   
 50   50 ,  :

1.    – 5;

2.       –20-22-30  154-82;



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

119 Published by Info Invest, Bulgaria, www.sciencebg.net 

3.    ( ) (  –13-65)  2782-67;

4.  – 6-110   6-05-5129-83;

5.    –   24234-80;

6.  -   7338-77.

          
       2  3.

 1.       

  

  -5 - + -

  ( ) - -

  
( ) + - +

 6-110 - + -

 - -

- -

       : +  ; + -  ; -  

 3.      

  

   

14  28  56 14  28  56 

  –5
0 0 0 2 3 3

 
( )

0 1 2 5 5 5

 

( )

0 1 2 5 5 5

 6-110 0 1 1 3 4 5

0 0 0 3 4 4

0 0 0 1 2 2



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

120 Published by Info Invest, Bulgaria, www.sciencebg.net 

   ,    2,    
      ( ),   

       .  
          

.      .

 ,     3,  ,       
  (     2-  ).   

 ,   :

-    -5  –   3  ,     ,  
   );

-       –20-22-30  154-82 –  5 ,  
;

-    ( ) (  –13-65)  2782-67 –  5 ,
  ;

-  – 6-110   6-05-5129-83 –  5 ,    ( .5.6);

-    –   24234-80 –  4 , 
;

-  -   7338-77 –  2 ,  .

 ,       .
1)  -   7338-77 –  ,    

  (  1).
2)   -5,      , 

  ( ) (  –13-65)  2782-67,  – 6-110
  6-05-5129-83,    –   24234-80 

       
 (  2).        

 ( ,   )  
 .

       
 .

 :

1  -   +       
   50%+    (1,86); 2  -

  +        
    50%+    (2,79);

 :

2  -   +       
   50%+    (2,79); 3  -

   +      (2/3  )   .

          
  ( )        

 4-6.



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

121 Published by Info Invest, Bulgaria, www.sciencebg.net 

 4.-    
  -

14 28 42 56 14 28 42 56

- 2 2-3 3-4 4 2 2-3 3-4 4
1 - 0 0 0 0 0 0 0 0 +

2 - 0 0 0 0 0 0 0 0 +

2 2-3 3-4 4 2 2-3 3-4 4
2 - 0 0 0 0 0 0 0 0 +

3 - 0 0 0 0 0 0 0 0 +

: +   (  )

 ,    4, ,    , 
   ,  56    

 4 ,    ,    (  
)  .      

      ,   25% 
.   , ,      

    ,  ,   
   .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

122 Published by Info Invest, Bulgaria, www.sciencebg.net 

 5. -       (  56-   )

  

- 1.4  105 3.6  105

1 -  .  . +
2 -  .  . +

2,2  105 2,6  105

2 -  .  . +
3 -  .  . +

: +   (  )

,    5,       
 ,    .  

,    ,    
  ,     ,  

.  ,     
   ,     ,  

 ,       
 .

 6.       (  56-  
)

      

- 1,0  105 2,2  105

1 -  .  . +

2 -  .  . +

2,3  105 2,8  105

2 -  .  . +

3 -  .   . +

 :   +  -   (  )

    6   ,     
,    ,    . 

           
  2,8  105   .        
         

 .  ,      
 .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

123 Published by Info Invest, Bulgaria, www.sciencebg.net 

 ,       
       

     . 
     , 

    .  
      , 

   ,  
 ,       

 .         
,    , ,   – , 

       .

 

1. Novikova N.D., Review of the Knowledge of Microbial Contamination of the Russian
Manned Spacecraft, Article, Microbial Ecology, 2004, 47 (2), 127-132.

2. Novikova N.D., Polikarpov N.A., Poddubko S.V., Deshevaya E.A. Microbial Monitoring
in Confined Habitat: a review. Presented at the 52nd International Astronautical Congress,
Toulouse, France, October 1-5,2001, CD#IAA/IAF-01-G.4.08.

3. Mishra S.K.. Pierson D.L. Space flight effects on microorganisms., In J. Lederberg (ed.),
Encyclopedia of Microbiology, 14. Academic Press, San Diego, CA, 1992, 53-60.

4. Novikova N.D., Microbiological risks in extended space mission. 11th International
Conference “Space Activity and Relevant Insurance Applications”, Rome-March 15-16,
2001. Printed in Italy by Editoriale Ergon s.r.l., 2002,  245-253.

5. Novikova N.D., Polikarpov N.A., Poddubko S.V., Deshevaya E.A. The results of
Microbiological Research of Environmental Microflora of Orbital Station MIR.
Proceedings of the 31st International Conference on Environmental Systems. July 9-12,
2001, Orlando, Fl., CD # 2001-01-2310.

6. Ahearn D.G.,Simmons R.B.,Price D.L. et al., Fungal colonization of synthetic substrates
for use in space craft. Journal of Industrial Microbiol.,1995, 14, 26-30.

7. The RF State Standard 50804-95. “Cosmonaut’s  environment in a piloted space vehicle.
General medical and technical requirements”, 1995.

8. MIL – STD-810E. Military Standart. Environmental test methods and engineering
guidelines, 1983.


