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Protection Branch Report of Test No. 15-65 

Comparison of the Level of Microbial Contamination on 
Stainless Steel, Aluminum, Glass, and Lucite 

This study was undertaken for the National Aeronautics and Space 
Administration to determine the number of microorganisms that can be 
recovered from various surfaces after exposure to room air for a given 
period. Stainless steel, which has been used extensively in this Labo- 
Patory for stud'e to determine the contamination level obtained from 
aerial fallout 1,s/ is one of the surfaces purposed by NASA to be used 
for monitoring microbial con mination in clean rooms where spacecraft 
w i l l  be assembled. Kereluk I7 reported that the level of microbial 
contamination collected on such materials as stainless steel, aluminum 
arld glass was about one-tenth that obtained on Lucite. Since it is 
in,portant when monitoring, to use a surface that will give an accurate 
index of the microbial contamination present, a comparative study of 
the contamination level on stainless steel, aluminum, glass and Lucite 
was undertaken and the results are reported herein. 

MATERIALS AND METHODS 

For each o f  three tests in this study, ten stainless steel, ten 
aluminurn, ten glass, and ten Lucite (acrylic plastic) strips (1 x 2 
inches) were washed in detergent, rinsed in distilled water, and 
dried. Then they were grouped in four rows on a tray and sterilized 
with ethylene oxide gas. Subsequently, the tray of strips were ex- 
posed t o  room air for 20 days. Each strip was then placed in 50 
milliliters of 0.05 per cent Tween 20 solution, shaken,and 25 milli- 
iiters of the sample assayed for viable microorganisms by the pour 
;''ate method. The sample, cultured in tryptose agar, was incubated 
at 37 C for 48 hours before colony counts were made. 
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RESULTS AND D I S C U S S I O N  

The r e s u l t s  g iven i n  Table I were s t a t i s t i c a l l y  analyzed. There 
was no s i g n i f i c a n t  d i f f e r e n c e  i n  the  m ic rob ia l  recovery from the f o u r  
surfaces i n  any one test ,  bu t  s i g n i f i c a n t l y  d i f f e r e n t  l e v e l s  of sur face 
contaminat ion were obtained from t e s t  t o  tes t ,  each exposed t o  env i ron-  
mental cond i t ions  f o r  a 20-day per iod.  The r e l a t i v e  humid i ty  du r ing  the 
th ree  tes ts  ranged from 30 t o  60 per cent. 

I t  i s  suspected t h a t  the r e l a t i v e  humid i ty  was low i n  the  room used 
i n  Kere luk 's  tes ts .  Under t h i s  condi t ion,  " e l e c t r i c a l  s t a t i c  charges on 
d i e l e c t r i c  ma te r ia l s  o r  p a r t s  can cause p r o  lems due t o  p a r t i c l e  a t -  
t r a c t i o n  a t  r e l a t i v e  humid i t ies  below 30"/'.!? As a consequence, the  
L u c i t e  samples i n  Kere luk 's  t e s t s  could a c t  as e l e c t r o s t a t i c  p r e c i p i t a t o r s  
and considerably more microorganisms would be a t t r a c t e d  t o  the  charged 
sur face r e s u l t i n g  i n  a h igher  contamination. I n  our second tes t ,  f i v e  
s t r i p s  o f  each sur face were rubbed w i t h  s i l k  t o  d e l i b e r a t e l y  induce an 
e l e c t r o s t a t i c  charge before the  s t r i p s  were placed on the  s h e l f  f o r  the 
20 day exposure. The f i r s t  f i v e  m ic rob ia l  recover ies l i s t e d  under Test 
2 (Table I), which were obtained from s t r i p s  t h a t  were d e l i b e r a t e l y  
charged, d i d  not d i f f e r  apprec iab ly  f rom the  l a s t  f i v e  recover ies obta ined 
from s t r i p s  t h a t  were not charged. However, s ince  these t e s t s  were con- 
ducted a t  a h igh  ambient r e l a t i v e  humidi ty,  the induced e l e c t r o s t a t i c  
charge would not be reta ined.  

The change i n  l eve l  o f  sur face contaminat ion from t e s t  t o  t e s t  can 
probably be a t t r i b u t e d  t o  the  f o l l o w i n g  circumstances. Local cons t ruc t i on  
work was i n  progress du r ing  the  per iods when Test 1 and Test 2 were 
conducted. The s i g n i f i c a n t l y  h igher  l e v e l  o f  contaminat ion obta ined i n  
Test 1 was due t o  the  phonememal increase i n  mold popu la t i on  t h a t  occurred 
du r ing  the l a t e  summer months when the  t e s t  was conducted. 

The data i nd i ca te  t h a t  m ic rob ia l  contaminat ion on a l l  f o u r  surfaces, 
' , ta in less s tee l ,  aluminum, glass and Luc i te ,  was e s s e n t i a l l y  t he  same. 
Therefore a l l  f o u r  surfaces would be s a t i s f a c t o r y  f o r  mon i to r ing  mic r  b i a l  

i i n c e  rhese rooms are  requ i red  t o  have a moderate r e l a t i v e  humid i ty .  
-:ontamination i n  any c lean room t h a t  meets the  Federal  S p e c i f i c a t i o n  - &/ 
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