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PREFACE 

This b ib l iography lists pub l i ca t ions  of t h e  NASA Plane tary  

Quarantine Program under funded con t r ac t s  and g ran t s  i s sued  during t h e  

calendar  yea r  of 1969. The compilat ion fol lows t h e  po l i cy  e s t a b l i s h e d  

f o r  t h e  previous i s s u e  by inc luding  c e r t a i n  non-NASA funded, bu t  Plane- 

t a r y  Quarantine o r i en t ed  i tems .  

The b ib l iography i s  designated The 1969 Supplement, which 

c o r r e c t s  a  t echn ica l  inaccuracy of p a s t  years  where each annual publ ica-  

t i o n  was designated a s  an e d i t i o n .  The 19 November 1968 and November 1969 

"edi t ions"  a r e  i n  f a c t  supplements t o  t h e  b a s i c  document of 26 June 1967. 





FOREWORD 

Many of t he  documents c i t e d  i n  t h i s  supplement a r e  augmented by 

t h e  d i s t r i b u t i n g  f a c i l i t y  des igna t ion  number which is  enclosed by bracke ts .  

This  i s  done t o  a i d  t h e  u s e r  of t he  supplement i n  ob ta in ing  a hard copy o r  

microfiche of t h e  re ferenced  i tem. 'She c ros s  ha tch  symbol, #, used i n  

conjunct ion wi th  t h e  access ion  number i n d i c a t e s  t h e  i t em i s  a v a i l a b l e  i n  

microfiche as w e l l  a s  i n  hard  copy. 

Items wi th  numerals preceded by only the  l e t t e r  "A" may be 

procured from the  

Technical  Information Serv ice  
American I n s t i t u t e  of Aeronautics and Ast ronaut ics  , Inc.  
750 Third Avenue 
New York, N.Y.  10017 

References preceded by t h e  l e t t e r  "X" a r e  u sua l ly  l i m i t e d  i n  

t h e i r  d i s t r i b u t i o n  t o  NASA assoc ia t ed  personnel.  A l l  o t h e r  i tems a r e  

obta inable  from the  

Clearinghouse f o r  Federa l  and S c i e n t i f i c  Information (CFSTI) 
U.S. Department of Commerce 
5285 P o r t  Royal Road 
S p r i n g f i e l d ,  Va. 22151 

NASA con t r ac to r s ,  g ran tees ,  and consul tan ts  may o b t a i n  many of 

t h e  documents through t h e i r  l i b r a r i a n s  from t h e  

NASA S c i e n t i f i c  and Technical Information F a c i l i t y  
P.O. Box 33  
College Park ,  Md. 20740 
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a tmospher ic  e n t r y / S t u d y  of t h e  thermal  k i l l  of  v i a b l e  o r g a n i  
ATP a s s a y  o f  terrestrial s o i l s - a  test o f  a n  e x o b i o l o g i c a l  
B i o l o g i c a l  l o s s e s  and t h e  q u a r a n t i n e  p o l i c y  f o r  
Buoyant Venus s t a t i o n  miss ion  f e a s i b i l i t y  s t u d y  f o r  1972 
Capsule  sys tem advanced development s t e r i l i z a t i o n  program/ 
Comparative e v a l u a t i o n  of methods f o r  t h e  s e a r c h  f o r  l i f e  on 
Contaminat ion c o n t r o l  and s t e r i l i z a t i o n  i n  s p a c e  programs/ 
C r y o b i o l o g i s t ' s  c o n j e c t u r e  of p l a n e t a r y  l i f e /  
F r o n t i e r s  i n  s o l a r  sys tem exobiology/  
H y p o t h e t i c a l  Mar t i an  b i o s p h e r e /  
l a n d i n g  c a p s u l e  s t e r i l i z a t i o n  c o n t a i n e r l C o n t i n u a t i o n  of t h e  
l a n d i n g  c a p s u l e  s t e r i l i z a t i o n  c o n t a i n e r / C o n t i n u a t i o n  of t h e  
l a n d i n g  c a p s u l e  s t e r i l i z a t i o n  c o n t a i n e r / C o n t i n u a t i o n  of t h e  
L i f e  i n  e x t r a t e r r e s t r i a l  environments /  
L i f e  i n  e x t r a t e r r e s t r i a l  environments /  
L i f e  i n  s p a c e /  
Mariner-Mars 1969 a  p r e l i m i n a r y  r e p o r t /  
Microbiology s t u d i e s /  
m i s s i o n / ~ f f e c t s  of s t e r i l i z a t i o n  and vacuum exposure  on p o t e  
on e a r t h /  
P l a n e t a r y  e x p l o r a t i o n :  1968-1975. Report  o f  a  s t u d y  by t h e  
P l a n e t a r y  q u a r a n t i n e  p r o g r e s s /  
R e s i s t a n c e  o f  t h e  p ro tozoon  colpoda maupasi t o  Mar t i an  condi  
( space  probes)  Mariner  Mars 1969 f l i g h t  p a t h  d e s i g n  and m i s s  
S t e r i l e  s o i l  from a n t a r c t i c a :  o r g a n i c  a n a l y s i s /  
S p a c e c r a f t  s t e r i l i z a t i o n  by d e s t r u c t i v e  h e a t i n g /  
s u r f a c e  models [ I9681 NASA s p a c e  v e h i c l e  d e s i g n  c r i t e r i a  
T e l e v i s i o n  o b s e r v a t i o n s  from Mariner 6 and 7 /  
w a t e r  vapor  i n  i t s  atmosphere/ 



MARTIAN 
atmosphere/Spacecraf t component s u r v i v a b i l i t y  during e n t r y  
biosphere/A hypo the t i ca l  
condi t ions  of atmospheric p re s su re  and low p a r t i a l  p re s su re  
c o n d i t i o n s / P o s s i b i l i t y  of s u r v i v a l  of t e r r e s t r i a l  organisms 
environment on c e r t a i n  enzymes/Effect of a s imulated 
l i f e / ~ o s s i b l e  contamination of e a r t h  by l u n a r  o r  
s c e n e / ~ h e  
surface/Enzyme a c t i v i t y  i n  t e r r e s t r i a l  s o i l  i n  r e l a t i o n  t o  

MAST SEE MOBILE ASSEMBLY STERILIZATION TECHNIQUES 
MATED SURFACE 

a r e a s  and encapsulated i n  s o l i d s  of s p a c e c r a f t  h a r d w a r e / ~ r y  
(contamination) E f f e c t  of humidity on t h e  dry h e a t  d e s t r u c t i  
(contamination) Evaluat ion of new p e n e t r a t i n g  spo r i c ide  po te  
E f f e c t s  of p re s su re  on t h e  dry h e a t  r e s i s t a n c e  of Bac i l l u s  
I n v e s t i g a t i o n  of methods f o r  t he  s t e r i l i z a t i o n  of p o t t i n g  
I n v e s t i g a t i o n  of methods f o r  t he  s t e r i l i z a t i o n  of p o t t i n g  

MATHEMAT I C S 
of microbia l  popula t ions /  

MATHEMATICAL MODEL(S) - MATHEMATICAL MODELING 
Ana ly t i ca l  b a s i s  f o r  assaying bur ied  b i o l o g i c a l  contaminat io 
f o r  contamination and p o l l u t i o n  p r e d i c t i o n /  
f o r  microbia l  burden predic t ion /Study program on t h e  develop 
f o r  s t a t i s t i c a l  determinat ion of i n t e r n a l  microbia l  contamin * 

of t he  e f f e c t  of a preda tor  on s p e c i e s  d i v e r s i t y l b  
of p l ane t a ry  atmospheres/Fundamentals of 
S t o c h a s t i c  
te rmina l  s t e r i l i z a t i o n  cycle/Technology f e a s i b i l i t y  spacecra  
te rmina l  s t e r i l i z a t i o n  cyc le /~echno logy  f e a s i b i l i t y  spacecra  

MECHANICAL TESTING 
S t e r i l i z a b l e  polymeric ma te r i a l s /  

MEMBRANE 
c u l t u r e  techniques f o r  exposing c e l l s  d i r e c t l y  t o  t e s t  atmos 
( f i l t e r )  Monitoring f o r  p a r t i c l e  contamination on s u r f a c e s  
( f i l t e r )  Reduction of microbia l  d i sseminat ion  germicidal  a c t  
f i l t e r  support  f o r  t e s t  organisms/Long-term b a c t e r i c i d a l  e f f  
S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
Study of a s e p t i c  maintenance by p r e s s u r i z a t i o n /  

MERCURY 
F r o n t i e r s  i n  s o l a r  system exobiology/ 

METABOLISM 
laboratory/Automated microbia l  
Microbiology s t u d i e s /  

METHODS 
f o r  t he  search  f o r  l i f e  on ~ a r s / ~ o m p a r a t i v e  eva lua t ion  of 

METHYL BROMIDE 
a s  an a i d  t o  e thylene  oxide s t e r i l i z a t i o n /  

MICROBES 
i n  and on i n t e r p l a n e t a r y  space v e h i c l e  components/Ecology 
i n  and on i n t e r p l a n e t a r y  space v e h i c l e  components/Ecology 
i n  and on i n t e r p l a n e t a r y  space v e h i c l e  components/Ecology 
i n  and on i n t e r p l a n e t a q  space  v e h i c l e  components/~cology 



MICROBIAL 
abundance i n  dry  v a l l e y s  of S o u t h e r  V i c t o r i a  Land/So i l  m o i s t  
( a s s a y )  Capsule sys tem advanced development s t e r i l i z a t i o n  p r  
burden p r e d i c t i o n / S t u d y  program on t h e  development of mathem 
con tamina t ion  c o n t r ~ l  a f t e r  t e r m i n a l  s t e r i l i z a t i o n /  
con tamina t ion  c o n t r o l  f a c i l i t i e s /  
con tamina t ion  d e t e c t e d  on t h e  Apol lo  9 s p a c e c r a f t /  
con tamina t ion  from f r a c t u r e d  s o l i d s / ~ e l e a s e  o f  
(con tamina t ion)  M i c r o b i o l o g i c a l  e v a l u a t i o n  of t h e  vacuum p r o  
con tamina t ion  of s p a c e c r a f t  m a t e r i a l s / E v a l u a t i o n  and re f inem 
c o r r o s i o n /  
d i s s e m i n a t i o n  and g e r m i c i d a l  a c t i v i t y  o f  e t h y l e n e  oxide/Redu 
d i s s e m i n a t i o n  and g e r m i c i d a l  a c t i v i t y  of e t h y l e n e  oxide/Redu 
d i s semina t ion /Reduc t ion  o f  
i n c u b a t i o n  and gas  c o m p o s i t i o n / A n t a r c t i c  d ry  v a l l e y  s o i l  
l o a d  monitor/Manned s p a c e c r a f t  
metabol ism laboratory/Automated 
populat ions/Mathemat ics  o f  
sampl ing problem/Model f o r  t h e  q u a n t i f i c a t i o n  of t h e  q u a l i t a  
sampl ing requ i rements  f o r  Apol lo  modules/Determination of 

MICROFLORA 
Desert 
i n  s m a l l  rooms i n t e n d e d  f o r  long-term exper iments  w i t h  s u b j e  
i n  s o i l s  o f  d e s e r t  regions/Abundance of 

MICROBIOLOGICAL 
a e r o s o l  s t a b i l i z e r s  a s  s u b s t i t u t e s  f o r  bound w a t e r :  a  s t u d y  
a e r o s o l  s t a b i l i z e r s  as s u b s t i t u t e s  f o r  bound w a t e r :  an i n  v i  
a s p e c t s  o f  t h e  JPL s t e r i l i z a t i o n  assembly development l a b o r a  
c o n t r o l  o f  r a d i a t i o n  s t e r i l i z a t i o n  o f  medica l  s u p p l i e s .  Numb 
c o n t r o l  o f  r a d i a t i o n  s t e r i l i z a t i o n  o f  medica l  s u p p l i e s .  Tota  
e v a l u a t i o n  o f  a l a r g e  volume a i r  i n c i n e r a t o r /  
e v a l u a t i o n  o f  t h e  vacuum probe  s u r f a c e  sampler/A 
examina t ion  o f  s p a c e  hardware-NASA's c u r r e n t  e d i t i o n / P r o c e d u  
h a z a r d s  i n  t h e  l a b o r a t o r y / C o n t r o l  of 
methods of t e s t i n g  t h e  atmosphere/  
moni to r ing  of s p a c e c r a f t  assembly f a c i l i t y  o p e r a t i o n s  / 
p r o f i l e s  Apol lo  7 ,  8, and 9 s p a c e c r a f t /  
s a f e t y  cabinet /Containment  of m i c r o b i a l  a e r o s o l s  i n  a 
sampling o f  surfaces/Vacuum probe: new approach t o  t h e  
s t u d i e s  on t h e  Apol lo  10 and 11 s p a c e c r a f t / Q u a l i t a t i v e  

MICROBIOLOGY 
and s t e r i l i z a t i o n / B i o s  t a t i s  t i c s  and s p a c e  e x p l o r a t i o n  
and s t e r i l i z a t i o n / B i o s  t a t i s  t i c s  and s p a c e  e x p l o r a t i o n  
a s  r e l a t e d  t o  p l a n e t a r y  quarantine/Environmental 
C o n t r o l  o f  m i c r o b i o l o g i c a l  h a z a r d s  i n  t h e  l a b o r a t o r y /  
q u a x i t y  a c t i v i t i e s  f o r  a  p l a n e t a r y  miss ion /  
S c i e n t i f i c  p u b l i c a t i o n s  and p r e s e n t a t i o n s  r e l a t i n g  t o  p l a n e t  
s t u d i e s  / 
T r a d i t i o n a l  concepts  f o r  con tamina t ion  c o n t r o l /  



MICROORGANISM(S) 
Abmdance of d c r o f l c r a  i n  s o i l s  of d e s e r t  reg ions /  
Advances i n  large-volume a i r  sampling/ 
a l i v e  and imprisoned i n  a  polymer cage/ 
Ana ly t i ca l  b a s i s  f o r  assaying  bur ied  b i o l o g i c a l  contaminat io 
ATP assay of t e r r e s t r i a l  s o i l s - a  t e s t  of an exobio logica l  ex 
Biochemical bases  f o r  l i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
B io log ica l  experimentation-methods and r e s u l t s /  
B io log ica l  l o s s e s  and t h e  quarant ine  po l i cy  f o r  Mars/ 
Clean assembly and s t e r i l i z a t i o n  l abo ra to ry /  
Clean room technology/ 
Comments on the  i n - f l i g h t  recontaminat ion hazards /  
Comparative eva lua t ion  of methods f o r  t h e  sea rch  f o r  l i f e  on 
Contamination con t ro l  and s t e r i l i z a t i o n  i n  space  programs/ 
Continuat ion of t h e  development of a  t y p i c a l  Mars landing  
Continuat ion of t h e  development of a  t y p i c a l  Mars landing  
Continuat ion of t h e  development of a  t y p i c a l  Mars landing  
Cryobio logis t  's conjec ture  of p l ane t a ry  l i f  e /  
Desert  microf lora /  
Designing f o r  t h e  laminar  flow environment/ 
Determination of q u a n t i t a t i v e  microbia l  sampling requirement 
Development of new and improved techniques f o r  t h e  bioassay 
Discussion of a  p o s s i b l e  contamination of space  wi th  t e r r e s t  
E f f e c t s  of high i n t e n s i t y  v i s i b l e  and u l t r a v i o l e t  l i g h t  on , 

E f f e c t s  of p re s su re  on t h e  dry h e a t  r e s i s t a n c e  of Bac i l l u s  
Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  qua ran t in  
Ethylene oxide s t e r i l i z a t i o n ,  a  cu r r en t  review of p r i n c i p l e s  
Evaluat ion and ref inement  of a  mathematical model f o r  t h e  
Evalua t ion  of a  quanta1 response model wi th  v a r i a b l e  concent 
Exobiology: t h e  search  f o r  e x t r a t e r r e s t r i a l  l i f e /  
Experimental h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
Experimental h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
from s u r f a c e s  by swabbing/Recovery of known numbers of 
i n  extreme environments/Natural s e l e c t i o n  of 
i n  space /Surv iva l  of 
I n t e g r a t e d  l e t h a l i t y  of s t e r i l i z a t i o n  temperature p r o f i l e s /  
I n v e s t i g a t i o n s  i n t o  a  d i f f u s i o n  model of dry h e a t  s t e r i l i z a t  
Inves t iga t ions  of methods f o r  t h e  s t e r i l i z a t i o n  of p o t t i n g  
I n v e s t i g a t i o n s  of methods f o r  t h e  s t e r i l i z a t i o n  of p o t t i n g  
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
L imi ta t ions  of t h iog lyco la t e  b ro th  a s  a  s t e r i l i t y  t e s t  mediu 
Martian scene/  
Mathematical model of t h e  e f f e c t  of a  p reda to r  on s p e c i e s  
Mathematical models f o r  contamiantion and p o l l u t i o n  p r e d i c t i  
Mathematics of microbia l  popula t ions /  
Membrane c u l t u r e  techniques f o r  exposing c e l l s  d i r e c t l y  t o  
Microbiological  con t ro l  of r a d i a t i o n  s t e r i l i z a t i o n  of rnedica 
Microbiological  con t ro l  of r a d i a t i o n  s t e r i l i z a t i o n  of medica 
Microbiological  eva lua t ion  of t he  vacuum probe s u r f a c e  sampl 
Microbiology q u a l i t y  a c t i v i t i e s  f o r  a  p l ane t a ry  mission/  
Microbiology s t u d i e s /  
Model f o r  t h e  q u a n t i f i c a t i o n  of the  q u a l i t a t i v e  microbia l  s a  



MLCROORGANISM(S) (con t inued)  
on open s u r f a c e s ,  i n  mated s u r f a c e  a r e a s  and e n c a p s u l a t e d  i n  
O r i g i n  of m i c r o b i a l  l i f e  on e a r t h  and i t s  i m p l i c a t i o n s  f o r  
Phase  11 of a s t e r i l i z a t i o n  and s t o r a g e  c o m p a t i b i l i t y  s t u d y  
P l a n e t a r y  q u a r a n t i n e  p r e s e n t a t i o n /  
P l a n e t a r y  q u a r a n t i n e  program/ 
P l a n e t a r y  q u a r a n t i n e  program/ 
P l a n e t a r y  q u a r a n t i n e  p r o g r e s s /  
P l a n e t a r y  q u a r a n t i n e  p r o v i s i o n s  f o r  unmanned p l a n e t a r y  m i s s i  
P o t e n t i a l  e f f e c t s  o f  r e c e n t  f i n d i n g s  on s p a c e c r a f t  s t e r i l i z a  
P r e l i m i n a r y  s u b l i m a t i o n  s t u d i e s /  
P r i n c i p l e s  and a p p l i c a t i o n s  of l aminar  f low d e v i c e s /  
Q u a l i t y  a s s u r a n c e  m o n i t o r i n g  of t h e  m i c r o b i o l o g i c a l  a s p e c t s  
Reduct ion o f  m i c r o b i a l  d i s s e m i n a t i o n  g e r m i c i d a l  a c t i v i t y  o f  
R e l e a s e  o f  m i c r o b i a l  con tamina t ion  from f r a c t u r e d  s o l i d s /  
removed from contaminated s t a i n l e s s  s teel  by l a m i n a r  a i r  f l o  
Review of h e a t  s p e c i f i c a t i o n s /  
S e r v i c e s  p rov ided  i n  s u p p o r t  of t h e  p l a n e t a r y  q u a r a n t i n e  
S e r v i c e s  p rov ided  i n  s u p p o r t  of t h e  p l a n e t a r y  q u a r a n t i n e  
S e r v i c e s  p rov ided  i n  s u p p o r t  of t h e  p l a e n t a r y  q u a r a n t i n e  
S o i l  m o i s t u r e ,  r e l a t i v e  humid i ty ,  and m i c r o b i a l  abundance i n  
S p a c e c r a f t  component s u r v i v a b i l i t y  d u r i n g  e n t r y  i n t o  Mar t i an  
S p a c e c r a f t  s t e r i l i z a t i o n /  
S p a c e c r a f t  s t e r i l i z a t i o n  by d e s t r u c t i v e  h e a t i n g /  
S p a c e c r a f t  s t e r i l i z a t i o n  t r a i n i n g  manual/ 
S t e r i l i z a t i o n  assembly development l a b o r a t o r y  f a c i l i t y  d e s c r  
S t e r i l i z i n g  s u p p o r t i n g  a c t i v i t i e s /  
Study of a s e p t i c  maintenance by p r e s s u r i z a t i o n /  
Study o f  t h e  a p p l i c a t i o n  of l aminar  f low v e n t i l a t i o n  t o  o p e r  
S y s t e m a t i c  d e s c r i p t i o n  and key t o  i s o l a n t s  from Chile'-Atacam 
S y s t e m a t i c  d e s c r i p t i o n  and key t o  s t rep tomyces  i s o l a n t s  from 
Thermal d e a t h  of B a c i l l u s  s u b t i l i s  v a r .  n i g e r  s p o r e s  on s e l e  
through s m a l l  o r i f i c e s / S t u d y  of t h e  p o s s i b l e  movement o f  
Twelf th  annua l  COSPAR meet ing/  
Ways and means of r e d u c i n g  t o  a  minimum m i c r o f l o r a  i n  s m a l l  

MISSION 
a n a l y s i s / M a r i n e r  Mars 1969 f l i g h t  p a t h  d e s i g n  and 
f e a s i b i l i t y  s t u d y  f o r  1972 and 1973 launch o p p o r t u n i t i e s /  

MOBILE ASSEMBLY STERILIZATION TECHNIQUES (MAST) 
Development of new and improved t e c h n i q u e s  f o r  t h e  b i o a s s a y  

MODEL (s) 
[I9681 NASA s p a c e  v e h i c l e  des ign  c r i t e r i a  [environment]/Mars 
Contamination c o n t r o l .  A s t a t e - o f - t h e - a r t  review/  
d u r i n g  assembly i n  t h e  s t e r i l i z a t i o n  assembly development 
f o r  , s p a c e c r a f t  s t e r i l i z a t i o n  requirements/A r a t i o n a l  
f o r  t h e  q u a n t i f i c a t i o n  of t h e  q u a l i t a t i v e  m i c r o b i a l  sampl ing 
of a  b a c t e r i a l  a e r o s o l  i n  t h e  d u s t  phase/Exper imental  
S t o c h a s t i c  math 



MOIST HEAT 
S t e r i l i z a t i o n /  

MOLS I N K  
P lane tary  qua ran t ine  ana lys i s )  

MOON 
F r o n t i e r s  i n  s o l a r  system exobiology/ 
P lane tary  qua ran t ine  program/ 

NITROGEN 
19 73 Viking voyage t o  Mars/ 
Apollo l u n a r  module engine exhaust products /  
Experimental h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
Experimental h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  

OXYGEN 
Apollo luna r  module engine exhaust  products /  
Res is tance  of t he  protozoon colpoda maupasi t o  Martian condi 

OPEN SURFACES 
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assembly development l abo ra to ry /B io log ica l  monitoring of cap 
assembly development labora tory /Qual i ty  assurance monitoring 
B i o s t a t i s t i c s  and space explora t ion :  microbiology and 
B i o s t a t i s t i c s  and space  explora t ion :  microbiology and 
by h e a t i n g l q u a l i t y  assurance requirements manual f o r  p l ane t a  
Buoyant Venus s t a t i o n  mission f e a s i b i l i t y  s tudy  f o r  1972 and 
chamber f o r  i n t e r p l a n e t a r y  payload/A conceptual design s tudy 
Comments on t h e  i n - f l i g h t  recontamination hazards /  
compa t ib i l i t y  of growth media f o r  e x t r a t e r r e s t r i a l  use/ 
container/Continuat ion of development of a  t y p i c a l  Mars land 
conta iner /Cont inua t ion  of development of a  t y p i c a l  Mars land  
c o n t a i n e r / ~ o n t i n u a t i o n  of development of a  t y p i c a l  Mars land  
cu r ren t  review of p r i n c i p l e s  and prac t ices /Ethylene  oxide 
cycle/Technology f e a s i b i l i t y  spacec ra f t  thermal math modelin 
cycle/Technology f e a s i b i l i t y  spacec ra f t  thermal math modelin 
Development and a p p l i c a t i o n  of a  system model f o r  spacec ra f t  
Development of e thylene  oxide process  s p e c i f i c a t i o n s  and pro  
Development of s t e r i l e  i n s e r t i o n  h e a t  s e a l i n g  t o o l  and p o r t  
Dry h e a t  d e s t r u c t i o n  r a t e s  f o r  microorganisms on open s u r f a c  
Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n t e r  
E f f e c t s  of & on the  s p o r i c i d a l  a c t i v i t y  of e thylene  oxide/ 
E f f e c t s  of exposure of e l e c t r o n i c  assemblies t o  e thylene  ox i  
~f  f  e c t s  of p re s su re  on dry hea t  r e s i s t a n c e  of Bac i l l u s  sub t i  
environment t e s t i n g  of i n i t i a t o r s 1  
Evaluat ion of new pene t r a t ing  s p o r i c i d e  p o t e n t i a l l y  u se fu l  
Experimental model of a  b a c t e r i a l  ae roso l  i n  dus t  phase/ 
Heat s t e r i l i z a b l e  b a t t e r y  development1 
Heat s t e r i l i z a b l e  impact r e s i s t a n t  c e l l  development/ 



STERILIUTION (continued) 
i n  space programs/Contamination con t ro l  and 
I n e r t i a l  s enso r  
I n e r t i a l  sensor  
Inves t iga t ions  i n t o  a  d i f f u s i o n  model of dry h e a t  
l a b o r a t o r y / ~ l e a n  assembly and 
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
Methyl bromide a s  an a i d  t o  e thylene  oxide s t e r i l i z a t i o n /  
Microbial  contamination c o n t r o l  a f t e r  te rmina l  
Microbial  contamination con t ro l  f a c i l i t i e s /  
Microbiological  eva lua t ion  of a l a r g e  volume a i r  i n c i n e r a t o r  
Modeling and the  k i n e t i c  death model/ 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  hea t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of l a r g e  i n t e r p l a n e t a r y  s t ruc tures /Exper imenta l  h e a t  chamber 
of medical s u p p l i e s .  T o t a l  count on medical products/Microbi 
of p o t t i n g  compounds and mated sur faces / I .nves t iga t ion  of met 
of p o t t i n g  compounds and mated s u r f a c e s / I n v e s t i g a t i o n  of met ' 

of spacecraf t -a  pre l iminary  r e p o r t / F e a s i b i l i t y  of thennoradi 
of t e r r e s t r i a l  spores /Paramet r ic  s tudy t o  determine time-tem 
Plane tary  quarant ine  models/ 
P lane tary  quarant ine  p re sen ta t ion /  
P lane tary  quarant ine  program/ 
P lane ta ry  qua ran t ine  program/ 
P lane tary  quarant ine  program/ 
P lane tary  quarant ine  program/ 
polymers / 
Procedures f o r  microbio logica l  examination of space  hardware 
procedures  on s p a c e c r a f t  ma te r i a l s /E f fec t  of 
program/~702543 Alpha I11 b a l l  bear ing  gyroscope motor 
program/Capsule system advanced development 
Proper u se  of b i o l o g i c a l  i n d i c a t o r s  i n  
Release of microbia l  contamination from f r a c t u r e d  s o l i d s /  
( requirements)  Microbiology q u a l i t y  a c t i v i t i e s  f o r  a  p l ane t a  
requirements ,  o p e r a t i o n a l  procedures,  f a c i l i t i e s  and hardwar 
requi rements /Potent ia l  e f f e c t s  of r ecen t  f i nd ings  on spacecr  
Review of hea t  s p e c i f i c a t i o n s /  
Some a p p l i c a t i o n s  of biophysics  t o  s p a c e c r a f t  
Space programs summary no. 37-55, vo l .  3 /  
Spacecraf t  
Spacecraf t  component s u r v i v a b i l i t y  during e n t r y  i n t o  Martian 
S t e r i l i z a b l e  l i q u i d  propuls ion  sys  tern/, p a r t  2 f i n a l  r e p o r t /  
S t e r i l i z a b l e  l i q u i d  propuls ion  sys  tern/ QRP 
Surv iva l  of microorganisms i n  space/  



STERILIZATION (cont inued)  
( techniques)  P lane tary  quarant ine  progress /  
temperature p r o f i l e s / I n t e g r a t e d  l e t h a l i t y  of 
Thermal dea th  of B a c i l l w  s u b t i l i s  var .  n i g e r  spores  on s e l e  
Thermoradiation 
Thermoradiation s t u d i e s /  
T r a d i t i o n a l  concepts f o r  contamination con t ro l /  
t r a i n i n g  manual/Spacecraf t 
Twelfth annual COSPAR meeting/ 
wide angle  gas bear ing  gyro FGG3345/ 
w i th  e thy lene  oxide lEl imina t ion  of t o x i c i t y  from polyvinyl  

STERILIZATION ASSEMBLY DEVELOPMENT LABORATORY (SADL) 
B io log ica l  monitor ing of capsule  mechanical t r a i n i n g  model 
E f f e c t  of environment on b i o l o g i c a l  burden during s p a c e c r a f t  
f a c i l i t y  d e s c r i p t i o n  and c a p a b i l i t i e s /  
Qual i ty  assurance  monitoring of microbio logica l  aspec ts  of 
S t e r i l i z a t i o n  requirements,  ope ra t iona l  procedures,  f a c i l i t i  

STERILIZING 
suppor t ing  a c t i v i t i e s /  

STOCHASTIC 
math model/ 

STORAGE COMPATIBILITY STUDY 
of growth media f o r  e x t r a t e r r e s t r i a l  use/Phase I1 of S t e r i l i  

SUBLIMATION STUDIES 
Prel iminary 

SULPHATE REDUCTION 
Microbial  cor ros ion/  

SURFACE 
mass average and geometric c e n t e r  temperatures i n  t r a n s i e n t  
models [I9681 NASA space v e h i c l e  design c r i t e r i a  [environme 

SURFACE CONTAMINATION - CONTAMINATED 
by them wi th  the  a e r o s o l  method/Experimental s u b s t a n t i a t i o n  
by v i r u s  ae roso l s  /Method f o r  determining v i r u s  on 
Continuat ion of development of t y p i c a l  Mars landing  capsule  
Continuat ion of development of t y p i c a l  Mars landing capsule  
Continuat ion of development of t y p i c a l  Mars landing capsule  
c o n t r o l  handbook/ 
Control  of b a c t e r i a l  contamination of hard s u r f a c e s  i n  opera 
Contamination c o n t r o l  t r a i n i n g  course o u t l i n e /  
E f fec t  of environment on b i o l o g i c a l  burden during s p a c e c r a f t  
E f f e c t  of humidity on dry h e a t  d e s t r u c t i o n  of Bac i l l u s  s u b t i  
E f fec t  of r e l a t i v e  humidity on s u r v i v a l  of Bac i l l u s  s u b t i l i s  
Evaluat ion and refinement of mathematical model f o r  s t a t i s t i  
Evaluat ion of a lcohol  spo ru la t ion  method/ 
Limi ta t ions  of t h iog lyco la t e  bro th  a s  a s t e r i l i t y  t e s t  mediu 
Microbiological  monitoring of s p a c e c r a f t  assembly f a c i l i t y  
Microorganisms removed from contaminated s t a i n l e s s  s t e e l  by 
Monitoring f o r  p a r t i c l e  contamination on s u r f a c e s  with vacuu 
Recovery of known numbers of microorganisms from su r faces  by 
S t e r i l i z a t i o n  and decontamination techniques f o r  space veh ic  



SURFACE SAMPLER 
Se rv ic s s  p rov ided  i n  s u p p o r t  o f  p l a n e t a r y  q u a r a n t i n e  require 

SURFACE STERILIZATION 
and detoxification/Paraformakdehyde f o r  

SURVEY OR 
1973 Viking voyage t o  Mars/ 

SURVIVAL - SURVIVABILITY 
dur ing  e n t r y  i n t o  Martian atmosphere/Spacecraft  component 
of microorganisms i n  space/  
of t e r r e s t r i a l  organisms under Martian c o n d i t i o n s / P o s s i b i l i t  

SWABBING 
Recovery of known numbers of microorganisms from s u r f a c e s  

SYSTEMS ANALYSIS 
Contamination con t ro l .  A s ta te -of - the-ar t  review/ 

SYSTEM MODEL 
f o r  s p a c e c r a f t  sterilization/~evelopment and a p p l i c a t i o n  of 

TECHNIQUE (S) 
Abundance of microf lora  i n  s o i l s  of d e s e r t  reg ions /  
A n t a r c t i c  dry v a l l e y  s o i l  mic rob ia l  incubat ion  and gas compo 
Apollo and contamination c o n t r o l  - Boeing's r o l e /  
Appl ica t ion  of bench t e s t s  i n  development ' of h e a t  s t e r i l i z a b  , 

Appl ica t ion  of bench t e s t s  i n  development of h e a t  s t e r i l i z a b  
B io log ica l  experimentation-methods and r e s u l t s /  
Class  100 c l ean  room program, p repa ra t ion  and i n i t i a l  ope ra t  
Clean room personnel /  
Considerat ion f o r  contamination con t ro l /  
Contamination con t ro l  t r a i n i n g  couse o u t l i n e /  
Control  of b a c t e r i a l  contamination of hard s u r f a c e s  i n  opera 
Control  of microbio logica l  hazards i n  t h e  l abo ra to ry /  
Detec t ion  of b a c t e r i a  and v i r u s e s  i n  l i q u i d s /  
Development of high r e s o l u t i o n ,  h igh  s t a b i l i t y  s t e r i l i z a b l e  
Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n t e r  
E f f e c t s  of exposure of e l e c t r o n i c  assemblies  t o  e thylene  o x i  
Enzyme a c t i v i t y  i n  t e r r e s t r i a l  s o i l  i n  r e l a t i o n  t o  e x p l o r a t i  
F e a s i b i l i t y  of thermoradiat ion f o r  s t e r i l i z a t i o n  of spacecra  
f o r  bioassay/New f a s t  
f o r  b ioassay  of spacecraft/Development of new and improved 
f o r  space v e h i c l e s / S t e r i l i z a t i o n  and decontamination 
Heat s t e r i l i z a b l e  and impact r e s i s t a n t  Ni-Cd b a t t e r y  develop 
I n t e r p l a n e t a r y  spacec ra f t  decontamination opera t ions  and equ 
L imi t a t ions  of i n i t i a t i o n  of germination of b a c t e r i a l  spo res  
Limi ta t ions  of t h iog lyco la t e  b ro th  a s  s t e r i l i t y  t e s t  medium 
Microbio logica l  con t ro l  of r a d i a t i o n  s t e r i l i z a t i o n  of medica 
of q u a n t i t a t i v e  determinat ion of v i r u s  on s u r f a c e s  contamina 
P l a n e t a w  q u a r a n t i n e  p r e s e n t a t i o n /  
Problems i n  d e t e c t i o n  of e x t r a t e r r e s t r i a l  l i f e /  
P r o p e r  u s e  of b i o l ~ g i c a l  i n d i c a t o r s  i n  s t e r i l i z a t i o n /  



TECmLQUE (S) ( con t inued)  
Recovery of known rm,bera  of &croorganisms from s u r f a c e s  
Reduct ion of m i c r o b i a l  d i s s e ~ n a t i o n  and g e r m i c i d a l  a c t i v i t y  
R e l a t i o n s h i p  o f  s u r f a c e  m a s s  average and geomet r ic  c e n t e r  
Review of  h e a t  s p e c i f i c a t i o n s /  
S e r v i c e s  p rov ided  i n  s u p p o r t  of p l a n e t a r y  q u a r a n t i n e  r e q u i r e  
S e r v i c e s  p rov ided  i n  s u p p o r t  of p l a n e t a r y  q u a r a n t i n e  r e q u i r e  
S t e r i l i z a t i o n  assembly development l a b o r a t o r y  (SADL) f a c i l i t  
S y s t e m a t i c  d e s c r i p t i o n  and key t o  s t rep tomyces  i s o l a n t s  from 
T e s t i n g  a s t e r i l i z a b l e  l i q u i d  p r o p u l s i o n  system/  
T r a d i t i o n a l  concep t s  f o r  con tamina t ion  c o n t r o l /  
Ways and means o f  reduc ing  t o  minimum m i c r o f l o r a  i n  s m a l l  

TECHNOLOGY 
5 y e a r  f o r e c a s t  f o r  con tamina t ion  c o n t r o l /  
Adhesives / 
Advances i n  large-volume a i r  sampl ing/  
A n a l y t i c a l  b a s i s  f o r  a s s a y i n g  b u r i e d  b i o l o g i c a l  con tamina t io  
Apol lo  and con tamina t ion  c o n t r o l  Rocketdyne 's  r o l e /  
A p p l i c a t i o n ,  of bench t e s t s  i n  development of h e a t  s t e r i l i z a b  
ATP a s s a y  o f  terrestrial s o i l s - a  test of exob i o l o g i c a l  e x p e r  
Avionics  c l e a n  room/ 
B i o l o g i c a l  i s o l a t i o n  garment,  p a t e n t  a p p l i c a t i o n /  
B i o l o g i c a l  moni to r ing  of c a p s u l e  mechanical  t r a i n i n g  model 
Buoyant Venus s t a t i o n  m i s s i o n  f e a s i b i l i t y  s tudy f o r  1972 and 
Capsule  sys tem advanced development s t e r i l i z a t i o n  program/ 
Clean  assembly and s t e r i l i z a t i o n  l a b o r a t o r y /  
C lean  room 
Comparative e v a l u a t i o n  of methods f o r  s e a r c h  f o r  l i f e  on Mar 
Contaminat ion c o n t r o l  and s t e r i l i z a t i o n  i n  s p a c e  programs/ 
Contaminat ion c o n t r o l  handbook/ 
C o n t i n u a t i o n  of development of t y p i c a l  Mars l a n d i n g  c a p s u l e  
C o n t i n u a t i o n  of development of t y p i c a l  Mars l a n d i n g  c a p s u l e  
C o n t i n u a t i o n  of development of t y p i c a l  Mars l a n d i n g  c a p s u l e  
Design requ i rements  f o r  l aminar  a i r f l o w  c l e a n  rooms and d e v i  
Development and a p p l i c a t i o n  of sys tem model f o r  s p a c e c r a f t  
Development of e t h y l e n e  ox ide  p r o c e s s  s p e c i f i c a t i o n s  and p r o  
Development of s t e r i l e  i n s e r t i o n  h e a t  s e a l i n g  t o o l  and p o r t  
D i s c u s s i o n  o f  p o s s i b l e  con tamina t ion  of s p a c e  w i t h  t e r r e s t r i  
Dry h e a t  i n a c t i v a t i o n  c h a r a c t e r i s t i ' c s  of B a c i l l u s  s u b t i l i s  
Ecology and thermal  i n a c t i v a t i o n  of microbes i n  and on i n t e r  
Ecology and the rmal  i n a c t i v a t i o n  of microbes i n  and on i n t e r  
E f f e c t  of humidi ty  on dry  h e a t  d e s t r u c t i o n  of B a c i l l u s  s u b t i  
E f f e c t  o f  r e l a t i v e  humidi ty  on s u r v i v a l  of B a c i l l u s  s u b t i l i s  
Environmental  microbiology a s  r e l a t e d  t o  p l a n e t a r y  q u a r a n t  i n  
E t h y l e n e  ox ide  s t e r i l i z a t i o n ,  c u r r e n t  review of p r i n c i p l e s  
E v a l u a t i o n  o f  a l c o h o l  s p o r u l a t i o n  method/ 
Exper imental  h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
Exper imental  h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
Exper imental  h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  
Exper imental  h e a t  chamber f o r  s t e r i l i z a t i o n  of l a r g e  i n t e r p l  



TECmOLOGY (continued) 
Experimental rncdel sf a b a c t e r i a l  ae roso l  i n  t h e  dusk phase! 
Ext ravehicular  t unne l  s u i t  system, pa t en t  a p p l i c a t i o n /  
F e a s i b i l i t y  of l i q u i d  s Eer i l e  i n s e r t i o n /  
f e a s i b i l i t y  s p a c e c r a f t  s t e r i l i z a t i o n  and bioassay program/ 
f e a s i b i l i t y  s p a c e c r a f t  thermal math modeling te rmina l  s t e r i l  
f e a s i b i l i t y  s p a c e c r a f t  thermal math modeling te rmina l  s t e r i l  
f o r  f u t u r e  s p a c e c r a f t  missions/Severe p l ane ta ry  environments 
Heat s t e r i l i z a b l e  b a t t e r y  development/ 
Heat s t e r i l i z a b l e  impact r e s i s t a n t  c e l l  development/ 
HEPA:LAF environmental c o n t r o l  a t  Riken l a b o r a t o r i e s /  
Immediate and f u t u r e  chal lenges t o  contamination con t ro l /  
I n t e r a c t i o n s  between r a d i a t i o n  f i e l d s  from RTGs and s c i e n t i f  
I n v e s t i g a t i o n  of methods f o r  s t e r i l i z a t i o n  of p o t t i n g  compou 
Lunar p l ane t a ry  qua ran t ine  systems s tudy and information s y s  
Mariner-Mars 1969 a prel iminary r e p o r t /  
Method f o r  determining v i r u s  on s u r f a c e s  contaminated by v i r  
Microbial  contamination con t ro l  f a c i l i t i e s /  
Microbiological  eva lua t ion  of vacuum probe s u r f a c e  sampler/  
Microbio logica l  methods of t e s t i n g  t h e  atmosphere/ 
Microbiological  monitoring of s p a c e c r a f t  assembly f a c i l i t y  
Microbiology s t u d i e s /  
Paraformaldehyde f o r  s u r f a c e  s t e r i l i z a t i o n  and d e t o x i f i c a t i o  
P lane tary  exp lo ra t ion :  1968-1975. Report ,of a s tudy  by Space 
P lane tary  quarant ine  models/ 
P r i n c i p l e s  and app l i ca t ions  of laminar-flow devices /  
Procedures f o r  microbio logica l  examination of space  hardware 
Qual i ty  assurance monitoring of microbio logica l  a spec t s  of 
Qual i ty  assurance requirements manual f o r  p l ane t a ry  spacecra  
Reduction of microbia l  disseminat ion/  
Research and advanced development/ 
Res is tance  of protozoon colpoda maupasi t o  Martian condi t ion  
RTG r a d i a t i o n  t e s t  l abo ra to ry /  
Separa tor  development f o r  a hea t  s t e r i l i z a b l e  b a t t e r y /  
Services  provided i n  suppor t  of p l ane t a ry  quarant ine  r e q u i r e  
S i ze  and shap t e  of b a c t e r i a  by l i g h t  s c a t t e r i n g  measurements 
Space programs summary no. 37-55, vo l .  31 
Space programs summary no. 37-58, vo l .  3/  
Spacecraf t  s t e r i l i z a t i o n /  
S t e r i l e  access  s t u d i e s  i n  p i l o t  assembly s t e r i l i z a t i o n  s y s t e  
S t e r i l i z a b l e  l i q u i d  propuls ion  s y s  tern/ 
S t e r i l i z a b l e  l i q u i d  propulsion s y s  tem/ 
S t e r i l i z a b l e  l i q u i d  propulsion system development1 
S t e r i l i z a t i o n /  
S t e r i l i z a t i o n  suppor t ing  a c t i v i t i e s /  
Study of a p p l i c a t i o n  of laminar flow v e n t i l a t i o n  t o  o p e r a t i n  
Study program on development of mathematical model(s) f o r  
Twelfth annual COSPAR ~ e e t i n g /  
Umanned s p a c e c r a f t  RTG s h i e l d  opt imiza t ion  s tudy/  



TEmEIZAT6TRE (S) 
1973  Viking p r o j e c t  management/ 
Absorption and desorp t ion  of e thylene  oxide/ 
Adhesives / 
Cryob io log i s t ' s  con jec tu re  of p lane tary  l i f e /  
Development of e thylene  oxide process  s p e c i f i c a t i o n s  and pro  
Dry h e a t  d e s t r u c t i o n  r a t e s  f o r  microorganisms on open s u r f a c  
E f f e c t  of r e l a t i v e  humidity on s u r v i v a l  of Bac i l l u s  s u b t i l i s  
E f f e c t s  of p re s su re  on dry h e a t  r e s i s t a n c e  of Bac i l l u s  s u b t i  
E f f e c t s  of s t e r i l i z a t i o n  and vacuum exposure on p o t e n t i a l  h e  
Ethylene oxide s t e r i l i z a t i o n  cu r r en t  review of p r i n c i p l e s  an 
I n v e s t i g a t i o n  of methods f o r  s t e r i l i z a t i o n  of p o t t i n g  compou 
I n v e s t i g a t i o n  of methods f o r  s t e r i l i z a t i o n  of p o t t i n g  compou 
on Mars and Venus/Exospheric 
P lane tary  probe-origin of atmosphere of Venus/ 
Prel iminary subl imat ion  s t u d i e s  / 
p r o f i l e s / I n t e g r a t e d  l e t h a l i t y  of s t e r i l i z a t i o n  
S o i l  moisture,  r e l a t i v e  humidity,  and microbia l  abundance i n  
Spacecraf t  component s u r v i v a b i l i t y  during e n t r y  i n t o  Martian 
S t e r i l i z a t i o n  and decontamination. I . /  
Supposed r o l e  of microbio logica l  ae roso l  s t a b i l i z e r s  a s  subs  
( t ime-re la t ionship)  Matr ix t e s t  of s t e r i l i z a b l e  p iece-par t s /  
( t ime r e l a t i o n s h i p )  Matr ix t e s t  of s t e r i l i z a b l e  p i e ~ e - ~ a r t s /  
vacuum r e l a t i o n s h i p s  f o r  s t e r i l i z a t i o n  of t e r r e s t r i a l  spo res  
vacuum r e l a t i o n s h i p s  f o r  s t e r i l i z a t i o n  of t e r r e s t r i a l  spo res  

TERMINAL STERILIZATION 
chamber f o r  i n t e r p l a n e t a r y  payload/Conceptual design s tudy 
c y c l e / ~ e c h n o l o g ~  f e a s i b i l i t y  s p a c e c r a f t  thermal math modelin 

TERRESTRIAL 
l i f e /D i scuss ion  of poss ib l e  contamination of space wi th  
(microorganisms) Approach t o  understanding b a s i c  physics  i n v  
organisms under Martian condi t ions  / P o s s i b i l i t y  of s u r v i v a l  
s o i l s - t e s t  of exobio logica l  experiment/ATP assay of 
spores /Paramet r ic  s tudy t o  determine time-temperature-vacuum 

TEST FACILITIES 
Tes t ing  a  s t e r i l i z a b l e  l i q u i d  propulsion system/ 

TESTING ATMOSPHERE 
Microbio logica l  methods of 

THERMAL 
death of bac ter ia /The  k i n e t i c s  of 
death of Bac i l l u s  s u b t i l i s  v a r ,  n i g e r  spores  on s e l e c t e d  l a n  
i n a c t i v a t i o n  of microbes i n  and on i n t e r p l a n e t a r y  space  v e h i  
i n a c t i v a t i o n  of microbes i n  and on i n t e r p l a n e t a r y  space veh i  
i n a c t i v a t i o n  of microbes i n  and on i n t e r p l a n e t a r y  space veh i  
i n a c t i v a t i o n  of microbes i n  and on i n t e r p l a n e t a r y  space  v e h i  
kill of v i a b l e  organisms during Mars atmospheric entry/Study 
math modeling te rmina l  s t e r i l i z a t i o n  cycle/Technology f e a s i b  
math modeling terminal  s t e r i l i z a t i o n  cycle/Technology f e a s i b  



THE (cont inued)  
Matr ix t e s t  of s t e r i l i a a b l e  p iece-par t s /  
( p r o p e r t i e s )  Mars s u r f a c e  models [I9681 NASA space v e h i c l e  
( s t a b i l i t y )  S t e r i l i z a t i o n  compa t ib i l i t y  of growth media f o r  
vacuum e f f e c t s  on s p a c e c r a f t  polymeric m a t e r i a l s / S t e r i l i z a t i  
vacuum on spacec ra f t  polymeric products /  
(vacuum) S t e r i l i z a b l e  polymers/ 

THERMORADI AT I O N  
f o r  s t e r i l i z a t i o n  of spacecraf t -a  pre l iminary  r e p o r t / F e a s i b i  
P l ane ta ry  quarant ine  program/ 
P lane ta ry  quarant ine  program/ 
s t e r i l i z a t i o n /  
s t u d i e s  / 

THIOGLYCOLATE BROTH 
a s  a s t e r i l i t y  t e s t  medium f o r  ma te r i a l s  exposed t o  gaseous 

TIME-TEMPERATURE;-VACUUM RELATIONSHIPS 
f o r  s t e r i l i z a t i o n  of t e r r r e s t r i a l  spores /Paramet r ic  s tudy 
f o r  s t e r i l i z a t i o n  of t e r r r e s t r i a l  spores /Paramet r ic  s tudy  

TOLEWCE 
C702543 Alpha I11 b a l l  bea r ing  gyroscope motor s t e r i l i z a t i o n  
E f f e c t s  of & on the  s p o r i c i d a l  a c t i v i t y  of e thylene  oxide/  
K ine t i c s  of thermal death of b a c t e r i a l  
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
P o t e n t i a l  e f f e c t s  of recent  f i nd ings  on s 'pacecraf t  s t e r i l i z a  a 

Thermal dea th  of Bac i l l u s  s u b t i l i s  va r .  n i g e r  spo res  on s e l e  
Review of  hea t  s p e c i f i c a t i o n s /  
Serv ices  provided i n  suppor t  of p l ane t a ry  quarant ine  r e q u i r e  
Serv ices  provided i n  suppor t  of p l ane t a ry  quarant ine  r e q u i r e  
S t e r i l i z a t i o n  and decontamination. I . /  
Surv iva l  of microorganisms i n  space/  

TOXICOLOGY 
Ethylene oxide s t e r i l i z a t i o n ,  cu r r en t  review of p r i n c i p l e s  

TRAINING 
Clean room personnel /  
course  out l ine/Contaminat ion c o n t r o l  
manual/Spacecraft  s t e r i l i z a t i o n  

ULTRAHIGH VACUUM 
Continuat ion of development of t y p i c a l  Mars landing capsule  

ULTRASOUND 
P lane ta ry  quarant ine  p re sen ta t ion /  

ULTRAVIOLET IRRADIATION 
Comparative eva lua t ion  of methods f o r  search  f o r  l i f e  on Mar 
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 

ULTRAVIOLET LIGHT 
Continuation of development of typical Mars landing capsule 
Continuation of' development of typical Mars Landing capsule 



ULTUVIOLET LIGHT (eon t inued)  
Continuat ion of development of t y p i c a l  Mars landing capsule  
E f f e c t  of s imulated Martian environment on c e r t a i n  enzymes/ 
on death of microorganisms/Effects of h igh  i n t e n s i t y  v i s i b l e  
P l ane ta ry  qua ran t ine  p r o g r a d  

ULTRAVIOLET RADIATION 
Surv iva l  of microorganisms i n  space/  

UNMANNED PLANETARY MISSIONS 
P lane ta ry  quarant ine  provis ions  f o r  

UNMANNED SPACECRAFT 
Mariner Mars 1969 f l i g h t  pa th  des ign  and mission a n a l y s i s /  
RTG s h i e l d  opt imiza t ion  s tudy/  

USSR 
Bio log ica l  experimentation-methods and r e s u l t s /  
Experimental s u b s t a n t i a t i o n  of a e r o s o l  method of d i s i n f e c t i o  
Mars on Ear th /  
Problems i n  d e t e c t i o n  of e x t r a t e r r e s t r i a l  l i f e /  

VACUUM 
Adhesives / 
Approach t o  understanding b a s i c  phys ics  involved i n  meeting 
Discussion of poss ib l e  contamination of space  wi th  t e r r e s t r i  
exposure on p o t e n t i a l  h e a t  s h i e l d  ma te r i a l s  f o r  unmanned Mar 
P lane ta ry  qua ran t ine  p re sen ta t ion /  
Prel iminary subl imat ion  s t u d i e s /  
probe: new approach t o  microbio logica l  sampling of s u r f a c e s /  
probe sampler/Monitoring f o r  p a r t i c l e  contamination on s u r f a  
(probe) Serv ices  provided i n  suppor t  of p l ane t a ry  quarant ine  
(probe s u r f a c e  sampler) Development of new and improved tech 
probe s u r f a c e  s a m p l e r / ~ i c r o b i o l o g i c a l  eva lua t ion  of t h e  
r e l a t i o n s h i p s  f o r  s t e r i l i z a t i o n  of t e r r e s t r i a l  spores/Parame 
r e l a t i o n s h i p s  f o r  s t e r i l i z a t i o n  of t e r r e s t r i a l  spores/Parame 
Unmanned s p a c e c r a f t  RTG s h i e l d  opt imiza t ion  s tudy/  

VAPOR PRESSURE 
E f f e c t  of dimethyl su l fox ide  on s p o r i c i d a l  a c t i v i t y  of e t h y l  

VERNERA 4 
Buoyant Venus s t a t i o n  mission f e a s i b i l i t y  s tudy  f o r  1972 and 
I c e  caps on Venus/ 

VENUS 
Atmospheres of Mars and 
Exospheric temperatures on Mars and 
F r o n t i e r s  i n  s o l a r  system exobiology/ 
I c e  caps on 
L i f e  i n  space /  
P lane tary  exp lo ra t ion :  1968-1975. Report of a s tudy by spac  
s t a t i o n  mission f e a s i b i l i t y  s tudy f o r  1972 and 1973 launch 
s t a t i o n  mission f e a s i b i l i t y  f o r  1972 and 1973 launch opportu 
S t e r i l i z a b l e  polymeric ma te r i a l s /  



VIABLE 
organisms during Mars atmospheric entry/Study of t h e m a i  k i i  
p a r t i c l e s  of d i f f e r e n t  s izes /Product ion  of ae roso l s  

VIABILITY 
Absorption-desorption of water  by b a c t e r i a l  spo res  and i t s  
Advances i n  large-volume a i r  sampling/ 
Ana ly t i ca l  b a s i s  f o r  assaying  bu r i ed  b i o l o g i c a l  contaminat io 
B io log ica l  experimentation-methods and r e s u l t s /  
B io log ica l  l o s s e s  and quarant ine  pol icy  f o r  Mars/ 
B a c t e r i a l  response t o  s o i l  environment/ 
Bios t a t i s  t i c s  and space  explora t ion :  microbiology and s t e r i l  
Cha rac t e r i za t ion  of b a c t e r i a l  populat ions by means of f a c t o r  
Continuat ion of development of t y p i c a l  Mars landing  capsule  
Control of b a c t e r i a l  contamination of hard s u r f a c e s  i n  opera 
Cryobiologis t 's conjec ture  of p l ane t a ry  l i f  e /  
Development of e thy lene  oxide process  s p e c i f i c a t i o n s  and pro  
Ef fec t  of r e l a t i v e  humidity on s u r v i v a l  of B a c i l l u s  s u b t i l i s  
E f fec t s  of h igh  i n t e n s i t y  v i s i b l e  and u l t r a v i o l e t  l i g h t  on 
E f f e c t s  of hyperoxia upon microorganims. Membrane c u l t u r e  t e  
Evaluat ion of quanta1  response model w i th  v a r i a b l e  concentra  
Experimental model of b a c t e r i a l  ae roso l  i n  dus t  phase/ 
Germicidal a c t i v i t y  of e thylene  oxide/ 
I n t e g r a t e d  l e t h a l i t y  of s t e r i l i z a t i o n  temperature p r o f i l e s /  
I n v e s t i g a t i o n  of methods f o r  s t e r i l i z a t i o n  of p o t t i n g  compou 
I n v e s t i g a t i o n s  i n t o  d i f f u s i o n  model of dry h e a t  s t e r i l i z a t i o  
Kine t ics  of thermal dea th  of b a c t e r i a /  
L imi ta t ions  of i n i t i a t i o n  of germination of b a c t e r i a l  spo res  
Limi ta t ions  of t h iog lyco la t e  bro th  a s  s t e r i l i t y  t e s t  medium 
Mathematical models f o r  contamination and p o l l u t i o n  p r e d i c t i  
Microbial  cor ros ion/  
Microbiological  c o n t r o l  of r a d i a t i o n  s t e r i l i z a t i o n  of medica 
Microbiological  eva lua t ion  of vacuum probe s u r f a c e  sampler/  
Microorganisms, a l i v e  and imprisoned i n  a  polymer cage/ 
Natura l  s e l e c t i o n  of microorganisms i n  extreme environments/ 
Parametr ic  s tudy  t o  determine time-temperature-vacuum r e l a t i  
Parametr ic  s tudy  t o  determine time-temperature-vacuum r e l a t i  
P lane tary  quarant ine  p re sen ta t ion /  
P l ane ta ry  qua ran t ine  program/ 
P lane ta ry  quarant ine  program/ 
P lane tary  qua ran t ine  program/ 
P o t e n t i a l  e f f e c t s  of recent  f i nd ings  on s p a c e c r a f t  s t e r i l i z a  
Prel iminary sublmia t ion  s t u d i e s /  
L i f e  i n  e x t r a t e r r e s t r i a l  environments/ 
Rat iona l  model f o r  spacec ra f t  s t e r i l i z a t i o n  requirements/  
Recovery of known numbers of microorganisms from s u r f a c e s  by 
Reduction of microbia l  disseminat ion 
Reduction of microbia l  disseminat ion germicidal  a c t i v i t y  of 
Release of microbia l  contamination from f r a c t u r e d  s o l i d s /  
Review of  hea t  s p e c i f i c a t i o n s /  
Services  provided i n  support  of p lane tary  quarant ine  r e q u i r e  



V I A S I L I n  (continued) 
Spacecraf t  component s u r v i v a b i l i t y  during e n t r y  i n t o  Martian 
S t a b i l i t y  of v i r u s e s  i n  foods f o r  s p a c e f l i g h t s j  
S t e r i l i z a t i o n /  
Study of a s e p t i c  maintenance by p r e s s u r i z a t i o n /  
Study of a p p l i c a t i o n  of laminar flow v e n t i l a t i o n  t o  o p e r a t i n  
Supposed r o l e  of microbio logica l  ae roso l  s t a b i l i z e r s  a s  an 
Surv iva l  of microorganisms i n  space/  
Systematic  d e s c r i p t i o n  and key t o  i s o l a n t s  from Chile-Atacam 
Systematic  d e s c r i p t i o n  and key t o  streptomyces i s o l a n t s  f r o  

V I K I N G  
I n v e s t i g a t i o n  of methods f o r  t h e  s t e r i l i z a t i o n  of p o t t i n g  co 
(mission) P lane tary  quarant ine  program/ 
Space programs summary no. 37-60, Vol. 1. F l i g h t  p r o j e c t s /  
voyage t o  Mars11973 

VIRELZ, 
a e roso l s  and b a c t e r i a l  aerosols /Evalua t ion  of a i r  f i l t e r s  

VIRUS 
aerosols/Method f o r  determining v i r u s  on s u r f a c e s  contaminat 
on s u r f a c e s  contaminated by them wi th  ae roso l  method/Experim 
i n  foods f o r  s p a c e f l i g h t s l S  t a b i l i  t y  of 
i n  l i qu ids /De tec t ion  of b a c t e r i a  and 

VOYAGER 
I n t e r p l a n e t a r y  s p a c e c r a f t  decontamination opera t ions  and equ 

WATER 
1973 Viking voyage t o  Mars/ 
a c t i v i t y :  use  of membrane f i l t e r  support  f o r  t e s t  organisms 
Apollo luna r  module engine exhaust products / 
by b a c t e r i a l  spores  and i t s  r e l a t i o n  t o  dry h e a t  r e s i s t a n c e  
(content)  Bac te- r ia l  response t o  s o i l  environment/ 
(conten t )  Environmental microbiology a s  r e l a t e d  t o  p lane tary  
(content )  Inves t iga t ions  i n t o  a d i f f u s i o n  model of dry hea t  
c r y o b i o l o g i s t ' s  conjec ture  of p lane tary  l i f e /  
Dry h e a t  d e s t r u c t i o n  r a t e s  f o r  microorganisms on open s u r f a c  
Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n t e r  
Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n t e r  
Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n t e r  
Ethylene oxide s t e r i l i z a t i o n ,  cu r r en t  review of p r i n c i p l e s  
F r o n t i e r s  i n  s o l a r  system exobiology/ 
I c e  caps on Venus/ 
I n v e s t i g a t i o n  of methods f o r  s t e r i l i z a t i o n  of p o t t i n g  compou 
Microbiology s t u d i e s  / 
~ e s i s i a n c e  of organisms t o  extreme in f luences  i n  r e l a t i o n  t o  
S o i l  moisture,  r e l a t i v e  humidity,  and microbia l  abundance i n  
Telev is ion  observa t ions  from Mariner 6 and 7 /  
vapor i n  i t s  atmospherejMars 
wide angle gas bear ing  gyro FGG33451Sterilizable 
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PROCEEDINGS PUBLISHING 

PLANETARY QUARANTINE RELATED ARTICLES 

Below i s  an  a l p h a b e t i c a l  l i s t  o f  p roceed ings  i n  which a r t i c l e s  germane 
t o  t h e  P l a n e t a r y  Quaran t ine  Program of  NASA's B i o s c i e n c e  Programs have been 
pub l i shed .  The number of r e l a t e d  a r t i c l e s  which appeared i n  each j o u r n a l  i s  
i n d i c a t e d  p a r e n t h e t i c a l l y .  

Advanced Materials and P r o c e s s  Engineer ing ,  Volume 1 4 ,  S o c i e t y  
o f  Aerospace M a t e r i a l  and P r o c e s s  Engineers ,  1 4 t h  
N a t i o n a l  Symposium and E x h i b i t ,  Cocoa Beach, F l o r i d a ,  
5-7 November 1968. North Hollywood, Western P e r i o d i -  
c a l s  Co.; 1968. 

American A s s o c i a t i o n  f o r  Contaminat ion C o n t r o l .  7 t h  Annual 
T e c h n i c a l  Meeting and E x h i b i t ,  Chicago, 13-16 May 1968. 
Boston,  American A s s o c i a t i o n  f o r  Contaminat ion C o n t r o l ,  
1968. 

American A s s o c i a t i o n  f o r  Contaminat ion C o n t r o l .  8 t h  Annual 
T e c h n i c a l  Meeting and E x h i b i t ,  New York, 19-22 May 1969 
Boston,  American A s s o c i a t i o n  f o r  Contaminat ion C o n t r o l ,  
1969 (8) 

American I n s t i t u t e  of Chemical Engineers .  4 t h  I n t e r s o c i e t y  Energy 
Convers ion Engineer ing  Conference,  Washington, D . C . ,  
22-26 September 1969, New York, America1 I n s t i t u t e  of 
Chemical Engineers ,  1969. (1) 

American S o c i e t y  f o r  Q u a l i t y  C o n t r o l .  23rd Annual Techn ica l  
Conference,  Los Angeles ,  5-7 May 1969. Milwaukee, 
American S o c i e t y  f o r  Q u a l i t y  C o n t r o l ,  I n c . ,  1969. (1) 

B a c t e r i o l o g i c a l  P roceed ings  of t h e  American S o c i e t y  f o r  Micro- 
b i o l o g y .  6 9 t h  Annual Meeting,  M i a m i  Beach, 4-9 May 1969 (8) 

B i o a s t r o n a u t i c s  and t h e  E x p l o r a t i o n  of Space.  4 t h  I n t e r n a t i o n a l  
Syrpposium, San Antonio,  24-27 J u n e  1968. Brooks AFB, 
Texas,  School  of Aerospace Medicine ,  November 1968. 
C.H.  Roadman, H. S t rughold  and R.B.  M i t c h e l l ,  e d i t o r s .  (1)  

Developments i n  I n d u s t r i a l  Microbiology, Volume 10, Washington, D , C ,  
AIBS, 1969. (1) 



Exobiology: Search f o r  E x t r a t e r r e s t r i a l  L i f e .  American Astro- 
n a t i c a l  Society and American Associat ion f o r  Advancement 
of Sciance,  S p p o s i m ,  New Pork,  30 December 1967. 
AAS Science and Technology S e r i e s  Volume 19.  
Tarzana, C a l i f o r n i a ,  American As t ronau t i ca l  Soc ie ty ,  1969. 
M.M. Freundlich and B.M. Wagner, e d i t o r s .  (5) 

F rank l in  I n s t i t u t e  Research Labora tor ies ,  6  th  Symposium on Elec t ro-  
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