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PREFACE 

In the continuation of a sustained effort to compile a list of pub- 

lications of NASA - Planetary Quarantine funded contracts and grants this 
bibliography presents available reports issued in the calendar year 1968. 

With the consent of the Planetary Quarantine Officer the parameters 

of selection of material used in the 1966 and 1967 editions of this series, 

have been broadened to include some non-NASA funded but Planetary Quaran- 

tine oriented material. Also included are a few documents of earlier years; 

back-gathering of documents not previously listed will be continued in sub- 

sequent editions of this publication. 

The authors are appreciative and grateful to Mr. Irvin C. Mohler for 

his counsel, encouragement and assistance in the organization of this report. 





TABLE OF CONTENTS 

Page 

Preface  .................................................... iii 

L i s t  of C i t a t i ons  .......................................... 1 

Author Index ............................................... 26 

Permuted T i t l e  Index ....................................... 29 

Journa ls  Publ i sh ing  
Plane tary  Quarantine 
Oriented A r t i c l e s  ....................................... 70 



SCIENTIFIC PUBLICATIONS AND PRESENTATIONS 

RELATING TO THE PLANETARY QUARANTINE PROGRAM 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

1. Cordaro, J.T. and E.S. Wynne. Sterilization of Electronic Components 
of Spacecraft. In: Air Force Systems Command. Office of 
the Deputy Commander for Aerospace Systems, Los Angeles, 
California. Transactions of the Seventh Symposium on Ballis- 
tic Missile and Space Technology. U.S. Air Force Academy, 
Colorado, 13-16 August 1962. Vol. 1, pp. 73-82. . 

2. Nowitzky, A.M. Spacecraft Sterilization - The Grand Requirements. 
Missiles and Space 10(21):16-17, and 21, Aug. 1962. 

3, Nowitzky, A.M. Spacecraft Sterilization: Part 11. Some Specific 
Examples. Missiles and Space 10(27):16-18, and 27, Sept. 
1962. 

4. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 April - 30 June 1965. Cincinnati, Ohio, Robert 
A, Taft Sanitary Engineering Center, Milk and Food Research 
Division of Environmental Engineering and Food Protection, 
July 1965. 

5. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 July - 30 September 1965. Cincinnati, Ohio, 
Robert A. Taft Sanitary Engineering Center, Milk and Food 
Research Division of Environmental Engineering and Food Protec- 
tion, Oct. 1965. 



6, S e i f f ,  A ,  and D , E ,  Reese, Jr, Def in ing  ~ars-~tmosphere - A Goal for 
the Ear ly  Missions, Astronautics and Aeronautics 3(2):16-21, 
Feb. 1965. 

7. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 October - 31 December 1965. Cincinnati, Ohio, 
Robert A. Taft Sanitary Engineering Center, Milk and Food 
Research Division of Environmental Engineering and Food Protec- 
tion, Jan. 1966. 

8. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 January - 31 March 1966. Cincinnati, Ohio, 
Robert A. Taft Sanitary Engineering Center, Milk and Food 
Research Division of Environmental Engineering and Food Protec- 
tion, Apr. 1966. 

9. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 April - 30 June 1966. Cincinnati, Ohio, Robert 
A. Taft Sanitary Engineering Center, Food Protection Research 
Division of Environmental Engineering and Food Protection, 
July 1966. 

10. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 July - 30 September 1966. Cincinnati, Ohio, 
Robert A. Taft Sanitary Engineering Center, Food.Protection 
Research Division of Environmental Engineering and Food 
Protection, Oct. 1966. 

11. Angelotti, R. Current Status of Investigation of D and z Values for 
Internal Contamination. Presented before the Spacecraft 
Sterilization Advisory Committee (AIBS), Manned Spacecraft 
Center, Houston, Texas, 12-14 April 1967. 



.2. Angelotkl, R. Ecology and Thermal Inac t iva t ion  of Microbes in and 
on Interplanetary Space Vehicle Components, Progress Report 
for Period 1 October - 31 December 1966. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Jan. 1967. 

13. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 January - 31 March 1967. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Apr. 1967. 

.4. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 April - 30 June 1967. Cincinnati, ,Ohio, Public 
Health Service, U.S. Department of Health, Education and Welfare, 
Milk and Food Research, Environmental Sanitation Program, National 
Center for Urban and Industrial Health, July 1967. 

15. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 July - 30 September 1967. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Oct. 1967. 

16. Angelotti, R., J.H. Maryanski, J.T. Peeler and J.E. Campbell. Dry- 
Heat Destruction of Spores in Simulated Space Vehicle Components. 
Presented at the 67th Annual Meeting of the American Society 
for Microbiology, New York, New York, 30 April - 4 May 1967. 

17. Avco Missiles, Lowell, Massachusetts. Microbiological Investiga- 
tion of Selected Spacecraft Parts and Materials. Final 
Report. Prepared for Jet Propulsion Laboratory, Pasadena, 
California, 25 December 1967. 

18. Crawford, A-M, and E. Rich. Engineering Guidelines for Clean Assem- 
bly and Sterilization of Spacecraft Hardware. Greenbelt, 
Maryland, NASA, Goddard Space Flight Center, Nov. 1967. 



Exotech, f n c . ,  Washington, D,C, Study  of  Analytical Techniques in 
P l a n e t a r y  Quaran t ine ,  F i n a l  R e p o r t ,  7 Bee. 1967, 

Hotchin,  J . ,  P. Lorenz,  A. Markusen and S .  Cover t .  The Microbiologi-  
c a l  F l o r a  of t h e  Gemini I X  S p a c e c r a f t  b e f o r e  and a f t e r  F l i g h t .  
NASA CR-972. Prepared  by t h e  Dudley Observa to ry ,  Albany, 
New York f o r  N a t i o n a l  Aeronau t ics  and Space A d m i n i s t r a t i o n ,  
Washington, D . C . ,  Dec. 1967. 

Keenan, K.M. and M.M. H a l b e r t .  A Method f o r  M i c r o b i a l  S u r f a c e  Sam- 
p l i n g :  Development and A p p l i c a t i o n .  J o u r n a l  of t h e  Minnesota 
Academy o f  Sc ience  34 (2)  : 77-80, 1967. 

Lorsch,  H.G. and M.G.  K o e s t e r e r .  B i o l o g i c a l  and Engineer ing  Aspects  
of S p a c e c r a f t  S t e r i l i z a t i o n .  P r e s e n t e d  a t  t h e  Seventh  I n t e r -  
n a t i o n a l  Space Sc ience  Symposium, Vienna,  A u s t r i a ,  May 1966. 
I n :  M. F l o r k i n  and A. D o l l f u s ,  e d i t o r s .  L i f e  Sc iences  and 
Space Research.  Amsterdam: North-Holland P u b l i s h i n g  Com- 
pany, 1967. pp. 22-37. 

Michaelsen,  G.S., O.R .  Ruschmeyer and D .  Vesley.  The Bac te r io logy  
of Clean Rooms. NASA CR-890. Minneapol i s ,  Minnesota,  
U n i v e r s i t y  of Minnesota,  Oct .  1967. 

N a t i o n a l  Communicable Disease C e n t e r ,  A l t a n t a ,  Georgia .  S e r v i c e s  
Provided i n  Support  of t h e  P l a n e t a r y  Quaran t ine  Requirements 
of t h e  N a t i o n a l  Aeronau t ics  and Space A d m i n i s t r a t i o n .  Evalua- 
t i o n  of Leakage of M i c r o b i a l  Contamination from Gemini Space 
S u i t .  F i n a l  Repor t .  Biophysics  S e c t i o n ,  Epidemiology 
Program, P u b l i c  Hea l th  S e r v i c e ,  U .  S . Department of H e a l t h ,  
Educat ion and Welfare ,  Oct.  1967. 

Si lverman,  G . J .  The R e s i s t i v i t y  of Microorganisms t o  Thermal I n a c t i -  
v a t i o n  by Dry-Heat. Cambridge, Massachuse t t s ,  Massachuset ts  
I n s t i t u t e  of Technology, 5 May 1967. 

Aldr idge ,  C .  Development and T e s t  of F l e x i b l e  Film Coupon S t r i p s  
f o r  Use a s  a Sampling Technique.  Bi-monthly P r o g r e s s  Re- 
p o r t .  P repared  by McDonnell Douglas A s t r o n a t u t i c s  Company, 
E a s t e r n  D i v i s i o n ,  S t .  Louis  f o r  George C .  Marsha l l  Space 
F l i g h t  C e n t e r ,  H u n t s v i l l e ,  Alabama, 1 0  Nov. 1968, 



27. Angelotti, R, Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components, Progress Report 
for Period 1 Cctober = 31 Cecember 1967. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Jan. 1968.. 

28. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 January - 31 March 1968. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Apr. 1968. 

29. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 April - 30 June 1968. Cincinnati ,' Ohio, Public 
Health Service, U.S. Department of Health, Education and Wel- 
fare, Food Protection Research, Environmental Sanitation 
Program, National Center for Urban and Industrial Health, 
July 1968. 

30. Angelotti, R. Ecology and Thermal Inactivation of Microbes in and 
on Interplanetary Space Vehicle Components. Progress Report 
for Period 1 July - 30 September 1968. Cincinnati, Ohio, 
Public Health Service, U.S. Department of Health, Education 
and Welfare, Food Protection Research, Environmental Sanita- 
tion Program, National Center for Urban and Industrial Health, 
Oct . 1968. 

31. Angelotti, R. Status Report on D, z, and Aw Value Investigations. 
Presented before the Planetary Quarantine Committee, NASA, 
Cape Kennedy, Florida, 2-4 April 1968. 

32. Angelotti, R., J.H. Maryanski, T.F. Butler and J.T. Peeler. Influ- 
ence of Spore Moisture Content on the Dry-Heat Resistance of 
Baci ZZus subti Zis var . niger . Presented at the 68th Annual 
Meeting of the American Society for Microbiology, Detroit, 
Michigan, 5-10 May 1968 and published in Bacteriological 
Proceedings 1968 as abstract number G-105 



Angelobti, R,, J . H ,  Maryanski, T , F ,  B u t l e r ,  J , T ,  Peeler and J , E ,  
Campbel l .  In f luence  of Spore Mois ture  Content on the  Dry- 
Heat Res is tance  of BaciZZus subtiZis va r .  niger. Applied 
Microbiology 16 (5) : 735-745, May 1968. 

Anonymous. Considerat ion f o r  t h e  Mart ians.  B r i t i s h  Medical 
Jou rna l  4(5622):3-4, Oct. 1968. 

Baldwin, M. and D.G. Fox. Laminar Flow f o r  t h e  Neurosurgical  Oper- 
a t i n g  Room. Technical  Note. Jou rna l  of Neurosurgery 29(6):  
660-665, Dec. 1968. 

Beauchamp, J.J. and R.G. Cornel l .  Simultaneous Est imation by Par- 
t i a l  To ta l s  f o r  Compartmental Models. Jou rna l  American 
S t a t i s t i c a l  Associat ion 63:573-583, June 1968. 

B e l l  Aerospace Corporat ion,  Cleveland, Ohio. S t e r i l i z a b l e  High- 
Performance Accelerometer. Quar te r ly  Report. Prepared 
f o r  Jet Propulsion Laboratory,  Pasadena, C a l i f o r n i a ,  15  Aug. 
1968. 

B e l l  Aerospace Corporation, Cleveland, Ohio. S t e r i l i z a b l e  High- 
Performance Accelerometer. Quar te r ly  Report.  Prepared 
f o r  Jet Propulsion Laboratory,  Pasadena, C a l i f o r n i a ,  15  Nov. 
1968. 

Bond, R.G. Environmental Microbiology a s  Related t o  P lane tary  
Quarantine. Progress  Report.  Minneapolis, Minnesota, 
Univers i ty  of Minnesota, June 1968. 

Bond, R.G.  Environmental Microbiology a s  Related t o  P l ane ta ry  
Quarantine. Semiannual Progress  Report Number 1. 
Minneapolis, Minnesota, Univers i ty  of Minnesota, Dec. 1968. 

Bond, W.W., M.S. Favero, N . J .  Pe te rsen  and J . H .  Marshall .  Diphasic  
Survivor Curves of Natura l ly  Occurring Spore Populat ion Exposed 
t o  Dry-Heat. Phoenix, Arizona, Nat ional  Communicable Disease 
Center .  Presented a t  t h e  68th Annual Meeting of t h e  Amer- 
i c a n  Society f o r  Microbiology, D e t r o i t ,  Michigan, 5-10 May 
1968 and published i n  Bac te r io log ica l  Proceedings 1968, a s  
a b s t r a c t  number A-102. 



Bond, W,W,, M,S, Favero, N,J, Petersen and J . N ,  M a r s h a l l ,  F a c t o r s  
C o n t r i b u t i n g  t o  Po lyphas ic  Survivor Curves of Mixed B a c t e r i a l  
Spore P o p u l a t i o n s  Exposed t o  Dry-Heat. P r e s e n t e d  b e f o r e  
t h e  Arizona Branch of t h e  American S o c i e t y  f o r  Microbiology,  
Tucson, Arizona,  29-30 March 1968. 

Brady, H.F. Exper imental  Heat Chamber f o r  S t e r i l i z a t i o n  of Large 
I n t e r p l a n e t a r y  S t r u c t u r e s .  P r o g r e s s  Repor t .  P repared  by 
Mar t in  Marietta C o r p o r a t i o n ,  Denver D i v i s i o n  f o r  George C .  
M a r s h a l l  Space F l i g h t  C e n t e r ,  H u n t s v i l l e ,  Alabama, Oct.  1968. 

Brady, H.F. Exper imental  Heat Chamber f o r  S t e r i l i z a t i o n  of Large 
I n t e r p l a n e t a r y  S t r u c t u r e s .  P r o g r e s s  Report .  P repared  by 
Mar t in  M a r i e t t a  Corpora t ion ,  Denver D i v i s i o n  f o r  George C .  
M a r s h a l l  Space F l i g h t  C e n t e r ,  H u n t s v i l l e ,  Alabama, Nov. 1968. 

Brady, H.F. Exper imental  Heat Chamber f o r  S t e r i l i z a t i o n  o f  Large 
I n t e r p l a n e t a r y  S t r u c t u r e s .  P r o g r e s s  Report .  P repared  by 
Mar t in  M a r i e t t a  C o r p o r a t i o n ,  Denver D i v i s i o n  f o r  George C .  
M a r s h a l l  Space F l i g h t  C e n t e r ,  H u n t s v i l l e ,  Alabama, Dec. 1968.  

Brady, H.F. S t e r i l i z a b l e  L iqu id  P r o p u l s i o n  System. Q u a r t e r l y  
Report .  P repared  by Mar t in  M a r i e t t a  Corpora t ion ,  Denver 
D i v i s i o n  f o r  J e t  P r o p u l s i o n  L a b o r a t o r y ,  Pasadena,  C a l i f o r n i a ,  
J u l y  1968. 

Brady, H.F. and D.  DiS te fano .  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. 
P a r t  I. F i n a l  Repor t .  P repared  by Mar t in  M a r i e t t a  Corpora- 
t i o n ,  Denver D i v i s i o n  f o r  Jet P r o p u l s i o n  Labora to ry ,  Pasadena,  
C a l i f o r n i a ,  Aug. 1968. 

Brady, H.F. and J. Keough. S t e r i l i z a b l e  L iqu id  P r o p u l s i o n  System. 
Q u a r t e r l y  Report .  P repared  by Mar t in  M a r i e t t a  C o r p o r a t i o n ,  
Denver D i v i s i o n  f o r  Jet P r o p u l s i o n  L a b o r a t o r y ,  Pasadena,  
C a l i f o r n i a ,  J a n .  1968. 

Brannen, J .P .  An A p p l i c a t i o n  of Mathemat ical  Biology t o  S p a c e c r a f t  
S t e r i l i z a t i o n .  P r e s e n t e d  a t  t h e  U n i v e r s i t y  o f  Alabama Re- 
s e a r c h  I n s t i t u t e ,  H u n t s v i l l e ,  Alabama, 26 March 1968. 

Brannen, J . P .  A R a t i o n a l  Model f o r  Thermal S t e r i l i z a t i o n  o f  Micro- 
organisms.  Mathematical  B iosc iences  2(1/2):165-179, Feb. 
1968. 



Brannen, J , P ,  On Logarithmic Extrapolation of Microbial Survivor  
Curves f o r  P lane ta ry  Quarantine Requirements ,  Space L i f e  
Sc iences  L(1):150-152, *r. 1968, 

Bremer, J.M. The Design and Build of a  Gas Bearing Gyroscope 
Possessing High-g and S t e r i l i z a t i o n  Capab i l i t y  and Ubiaizing 
a  Low Power Gas Bearing Spinmotor and High Frequency Pump. 
Quar te r ly  Progress  Report f o r  Period 1 A p r i l  - 30 June 1968. 
Prepared by Honeywell, I nc . ,  Minneapolis,  Minnesota f o r  J e t  
Propulsion Laboratory, Pasadena, C a l i f o r n i a .  

Bremer, J . M .  The Design and Build of a  Gas ~ e a r i n ~ ' ~ ~ r o s c o ~ e  
Possessing High-g and S t e r i l i z a t i o n  Capab i l i t y  and U t i l i z i n g  
a  Low-Power G a s  Bearing Spinmotor and High-Frequency Pump. 
F i n a l  Report. Prepared by Honeywell Inc . ,  Minneapolis, 
Minnesota f o r  J e t  Propulsion Laboratory,  Pasadena, C a l i f o r n i a ,  
31 Oct. 1968. 

Bremer, J . M .  S t e r i l i z a b l e  Wide Angle Gas Bearing Gyro FGG334S. 
Quar te r ly  Progress  Report. Prepared by Honeywell, Inc . ,  
Minneapolis,  Minnesota f o r  J e t  Propulsion Laboratory, 
Pasadena, C a l i f o r n i a ,  15 Ju ly  1968. 

Bruch, M.K. and F.W. Smith. Dry Heat Res is tance  of Spores of 
BaciZZus subtiZis va r .  niger on Teflon Film a t  High Temper- 
a t u r e s .  Applied Microbiology 16(12):1841-1846, Dec. 1968. 

Bruch, M.K. and F.W. Smith. Improved Method f o r  Pouring Rodac 
P l a t e s .  Applied Microbiology 16(9):1427-1428, Sept.  1968. 

Buchanan, L.M., H 
Dahlgren. 
sented a t  

.M. Decker, D . E .  F r i sque ,  C.R.  P h i l l i p s  and C.M. 
A Novel Mul t i -S l i t  High Volume Sampler. Pre- 

t he  68th Annual Meeting of t he  American Socie ty  
f o r  Microbiology, D e t r o i t ,  Michigan, 5-10 May 1968 and pub- 
l i s h e d  i n  Bacter iology Proceedings 1968 a s  a b s t r a c t  number 
A-77. 

Buchanan, L.M., H.M. Decker, D.E. Fr i sque ,  C.R. P h i l l i p s  and C.M. 
Dahlgren. Novel Mul t i -S l i t  Large Volume A i r  Sampler. 
Applied Microbiology 16 (8) : 1120-1123, Aug , 1968. 



Bursey, C e l l . ,  J r , ,  W, DobLey, J r ,  and J, Parker .  A Study of the  
Themal  K i l l  of Viable  Organisms dur ing  Mars Atmospheric 
Entry. Prepared by the  General E l e c t r i c  Company, 
Th i l ade lph ia ,  Pennsylvania f o r  t h e  J e t  Propulsion Laboratory, 
Pasadena, C a l i f o r n i a .  Presented a t  t h e  AIM Third Thenno- 
physics  Conference, Los Angeles, C a l i f o r n i a  24-26 June 1968. 

Corne l l ,  R.G. B i o s t a t i s t i c s  and Space Explorat ion:  Microbiology 
and S t e r i l i z a t i o n .  Progress  Report.  Ta l lahassee ,  F l o r i d a ,  
F lo r ida  S t a t e  Un ive r s i t y ,  Mar. 1968. 

Corne l l ,  R.G. B i o s t a t i s t i c s  and Space Explorat ion:  Microbiology 
and S t e r i l i z a t i o n .  Progress  Report.  Ta l lahassee ,  F lo r ida ,  
F lo r ida  S t a t e  Un ive r s i t y ,  Sept .  1968. 

Craven, C.W., E.J. Sherry and J . A .  S t e rn .  A Prel iminary Quarant ine  
Analysis of a Poss ib l e  Mariner Venus 1972 Mission. Technical  
Memorandum 33-377. Pasadena, C a l i f o r n i a ,  J e t  Propulsion Lab- 
o r a t o r y ,  15 Apr. 1968. 

Craven, C.W., J . A .  S t e rn  and G.F. Ervin.  P l ane ta ry  Quarantine and 
Space Vehicle  S t e r i l i z a t i o n .  As t ronaut ics  and Aeronautics 
6(8) :18-48, Aug. 1968. 

Crawford, A-M. and E. Rich. A Clean Room Complex f o r  Microbial  
Contamination Control .  Contamination Control  7:14-16, 
Apr. 1968. 

Dickerson, R.W., Jr. and R.B.  Read, Jr. Instrument  f o r  Study of 
Microbial  Thermal I n a c t i v a t i o n .  Applied Microbiology 16 (7 ) :  
991-997, 1968. 

Doyle, J .E.  and R.R. Erns t .  Inf luence  of Various Pre t rea tments  
( C a r r i e r s ,  Des icca t ion ,  and Re la t ive  Cleanl iness )  on the  
Des t ruc t ion  of Bacillus subtilis va r .  niger Spores wi th  
Gaseous Ethylene Oxide. Journa l  of Pharmaceutical 
Sciences 57(3):433-436, 1968. 

Doyle, J.E. and R.R. Erns t .  Problem Areas wi th  Ethylene Oxide 
S t e r i l i z a t i o n .  Associat ion of Operating Room Nurses 
(AORN) Jou rna l  47-50, June 1968. 



6 8 ,  Dmas, E. J , and M, Rome, Improved S te r iE izab le  MultJ.p%ier Photo- 
t ubes ,  F i n a l  Repa r t ,  Prepared by Electro-Mechanical 
Research bnc., Pr ince ton ,  New Je r sey  f o r  J e t  B ~ o p u l s f o n  Lab- 
o r a t o r y ,  Pasadena, Cal i fosnba ,  26 J u l y  1968. 

69. Dynamic Science, Monrovia, C a l i f o r n i a .  Microbial  C e l l  Recovery from 
Sol id  Ma te r i a l s .  F i n a l  Summary Report. Prepared f o r  
J e t  Propulsion Laboratory, Pasadena, C a l i f o r n i a ,  14 May 1968. 

70. Electro-Mechanical Research, I n c . ,  Pr ince ton ,  New Je r sey .  Improved 
S t e r i l i z a b l e M u l t i p l i e r  Phototubes.  Quar te r ly  Report.  
Prepared f o r  J e t  Propulsion Laboratory, Pasadena, C a l i f o r n i a ,  
18  Mar. 1968. 

71. Erickson, G . J .  The Design and Build of a  Gas Bearing Gyroscope 
Possessing High-g and S t e r i l i z a t i o n  Capab i l i t y  and U t i l i z i n g  
a  Low Power Gas Bearing Spinmotor and High Frequency Pump. 
Quar te r ly  Progress  Report f o r  Period 1 January - 31 March 1968. 
Prepared by Honeywell I n c . ,  Minneapolis, Minnesota f o r  J e t  
Propulsion Laboratory, Pasadena, Ca l i fo rn i a .  

72. Erns t ,  R.R. Evaluat ion of F i l t e r s  t o  S t e r i l i z e  Liquids and Gases. 
F ina l  Report.  Prepard by Cas t l e  Company, Rochester ,  
New York f o r  J e t  Propulsion Laboratory, Pasadena, C a l i f o r n i a ,  
1 Apr. 1968. 

73. E r n s t , R . R .  a n d J . E . D o y l e .  S t e r i l i z a t i o n w i t h G a s e o u s E t h y l e n e  
Oxide: A Review of Chemical and Phys ica l  Fac tors .  Bio- 
technology and Bioengineering 10:l-31, 1968. 

74. Exotech, I n c . ,  Washington, D.C .  Study of Ana ly t i ca l  Techniques i n  
P lane tary  Quarantine. Quar te r ly  S t a tus  Report f o r  Period 
23 J u l y  - 23 August 1968. . Sept .  1968- 

75. Exotech, Inc . ,  Washington, D . C .  Technical Manuals and Planning 
Study i n  P lane tary  Quarantine. F ina l  Report.  May 1968. 

76. Favero, M.S. Impl ica t ions  of Recent S tudies  on Spacecraf t  Contam- 
i n a t i o n .  Presented a t  t h e  68th Annual Meeting of t h e  
American Society f o r  Microbiology, D e t r o i t ,  Michigan, 
5-10 May 1968. Roundtable on Problems i n M i c r o b i o l o g i c a 1  
Monitoring of Spacecraf t .  



77 .  Favero, M.S, Problems Associated with the Recovery of B a c t e r i a l  
Spores from Space Hardware, Presented at t he  2 4 t h  Meeting 
of t he  Society of I n d u s t r i a l  Microbiology, London, Ontar io ,  
Canada, 20-24 August 1967, Developments i n  I n d u s t r i a l  
Microbiology 9:88-98, 1968. 

78. Favero, M.S. Services  Provided i n  Support of t h e  P l ane ta ry  Quaran- 
t i n e  Requirements of t h e  National  Aeronautics and Space Admin- 
i s t r a t i o n .  Report Number 20 f o r  t h e  Period October - December 
1967. Phoenix, Arizona, Nat ional  Communicable Disease Center ,  
Pub l i c  Health Se rv i ce ,  U.S. Department of Heal th,  Education 
and Welfare,  Phoenix Labora tor ies ,  Ecologica l  I n v e s t i g a t i o n  
Program, Jan.  1968. 

79. Favero, M.S. Services  Provided i n  Support of t h e  P lane tary  Quaran- 
t i n e  Requirements of t he  National  Aeronautics and Space Admin- 
i s t r a t i o n .  Report Number 21 f o r  t h e  Period January - March 
1968. Phoenix, Arizona, Nat ional  Communicable Disease Center ,  
Pub l i c  Heal th Se rv i ce ,  U . S .  Department of Heal th ,  Education 
and Welfare, Phoenix F ie ld  S t a t i o n ,  Ecologica l  I n v e s t i g a t i o n  
Program, Apr. 1968. 

80. Favero, M.S. Services  Provided i n  Support of t h e  P lane tary  Quaran- 
t i n e  Requirements of t he  National  Aeronautics and Space Admin- 
i s t r a t i o n .  Report Number 22 f o r  t h e  Period A p r i l  - June 
1968. Phoenix, Arizona, Nat ional  Communicable Disease Center ,  
Pub l i c  Heal th Serv ice ,  U.S. Department of Heal th,  Education 
and Welfare,  Phoenix Labora tor ies ,  Ecological  I n v e s t i g a t i o n s  
Program; Ju ly  1968. 

81. Favero, M.S. Services  Provided i n  Support of t he  P lane tary  Quaran- 
t i n e  Requirements of t h e  National  Aeronautics and Space Admin- 
i s t r a t i o n .  Report Number 23 f o r  t h e  Period J u l y  - September 
1968. Phoenix, Arizona, Nat ional  Communicable Disease Center ,  
Pub l i c  Heal th Serv ice ,  U.S. Department of Heal th,  Education 
and Welfare, P lane tary  Quarantine Uni t ,  Phoenix Labora tor ies ,  
Ecological  Inves t iga t ions  Program, Sept .  1968. 

82. Favero, M.S. Services  Provided i n  Support of t h e  P lane tary  Quaran- 
t i n e  Requirements of t h e  National  Aeronautics and Space Admin- 
i s t r a t i o n .  Presented before  t h e  P lane tary  Quarantine Advisory 
Committee a t  Canaan, Connect icut ,  22 October 1968. 

83. Favero, M.S. and K.R. Berquis t .  Use of Laminar Airflow Equipment i n  
Microbiology. Applied Microbiology 16(1):182-183, Jan .  1968. 



Favero, M.S, ,  W,W, Bond, N , J ,  Petersen and J - W ,  Marshall, Compara- 
tive Dlz50c Values of Naturally Occurring Spores Obtained from 
Major Spacecraft Assembly and Test Areas in the United States. 
Presented at the Arizona Branch of the American Society for 
Microbiology, Tucson, Arizona, 29-30 March 1968. 

Favero, M.S., J.J. McDade, J.A. Robertsen, R.K. Hoffman and R.W. 
Edwards. Microbiological Sampling of Surfaces. Journal 
of Applied Bacteriology (UK) 31~336-343, Mar. 1968. 

Favero, M.S., J.R. Puleo, J.H. Marshall and G.S. Oxborrow. Compari- 
son of Microbial Contamination Levels among Hospital Operating 
Rooms and Industrial Clean Rooms. Applied Microbiology 
16 (3) : 480-486, Mar. 1968. 

Fielding, G.H., R.A. Neihof and W.H. Echols. Biological Warfare 
Decontamination with Hypochlorite. Report of NRL Progress. 
Washington, D.C., Department of the Navy, Naval Research 
Laboratory, Oct. 1968. pp. 7-9, 

Fields, N.D., J.R. Puleo, B. Moore and R.C. Graves. Surveyor 
Spacecraft -- Evaluation of Microbial Contamination Levels. 
Presented at the Seventh Annual Technical Meeting of the 
American Association for Contamination Control, Chicago, 
Illinois, 13-16 May 1968. 

Fox, D.G. and M. Baldwin. Contamination Levels in a Laminar Flow 
Operating Room. Hospitals 42:108-112, 16 June 1968. 

Fox, K. and I.J. Pflug. Effect of Temperature and Gas Velocity on 
the Dry-Heat Destruction Rate of Bacterial Spores. Applied 
Microbiology 16(2):343-348, Feb. 1968. 

Garst, D.M., K.F. Lindell, W.J. Whitfield and J.A. Paulhamus. Con- 
tamination. Control Handbook. SC-M-68-370. Albuquerque, 
New Mexico, Sandia Corporation, Aug. 1968. 

George C. Marshall Space Plight Center, Huntsville Alabama. Bio- 
logical Handbook for Engineers. NASA CR-61237. June 196 8. 

Glasstone, S. The Book of Mars. NASA SP-179 . Washington, D . C . , 
National Aeronautics and Space Administration, Scientific and 
Technical Information Division, Office of Technology Utiliza- 
tion, 1968. 



Greene, V.W, Automatic B i o d e t e c t i n g  and Paonitoring L n s t r m e n t s  Open 
New Doors f o r  Environmental Unders tanding,  EnviromentaP 
Science and Technology 2(2):104-112,  Feb,  1968, 

Greene, V.W. Shor t  Courses on Basic  Environmental Microbiology. 
Supplemental Report on Cont rac ts  NSR-24-005-071 and NGR-24- 
005-063. Minneapolis, Minnesota, Un ive r s i t y  of Minnesota, 
J u l y  1968. 

Greene, V.W. Training Needs i n  P l ane ta ry  Quarantine. NGL-24- 
005-160. Minneapolis,  Minnesota, Univers i ty  of Minnesota, 
Dec. 1968. 

Greene, V.W. and G.S. Michaelsen, Short  Courses on Basic  Environ- 
mental Microbiology. In te r im Report.  Minneapolis, 
Minnesota, Univers i ty  of Minnesota, Jan .  1968. 

Guyton, H.G. and C.E. Mick. Evaluat ion of a NASA Biologica l  I so l a -  
t i o n  Garment a f t e r  Chemical Impregnation. P ro t ec t ion  
Branch Report of Test  No. 12-68. Freder ick ,  Maryland, 
Department of t h e  Army, Fo r t  De t r i ck ,  6 May 1968. 

Ha l l .  L.B. Recent Developments i n  P lane tary  Quarantine. Develop- 
ments i n  I n d u s t r i a l  Microbiology 9:19-29, 1968. 

Hand, P.J.  S t e r i l i z a b l e  I n e r t i a l  Sensors:  Gas Bearing Gyros. 
Space Programs Summary 37-51, Vol. III:53-55. Pasadena, 
C a l i f o r n i a ,  Jet Propulsion Laboratory,  30 June 1968. 

Hand, P.J. S t e r i l i z a b l e  I n e r t i a l  Sensors:  Gas Bearing Gyros. 
Space Programs Summary 37-54, Vol. III:63-65. Pasadena, 
C a l i f o r n i a ,  J e t  Propulsio'n Laboratory,  31  Dec. 1968. 

Heden, C.-G. The Value of Agreed Standards of S t e r i l i t y .  I n  : 
P.H.A. Sneath,  Edi tor .  S t e r i l i z a t i o n  Techniques f o r  I n s t r -  
ments and Mate r i a l s  a s  Applied t o  Space Research. COSPAR 
Technique Manual Series,  Manual No. 4. P a r i s ,  France: 
Muray-Print, Nov. 1968. pp. 19-34. 

Heldman, D.R. A S tochas t i c  Model Describing B a c t e r i a l  Aerosol 
Concentrat ions i n  Enclosed Spaces. American I n d u s t r i a l  
Hygiene Assoc ia t ion  Journa l  29:285-292, MayIJune 1968. 

Henderson, J . W .  and B.  Walker. Goals and P o l i c i e s  f o r  our Phys ica l  
Environment. Archives of Environmental Health 16:447-451, 
1968. 



Hoffman, A.R.  Determination of the  Temina l  S t e r i l i z a t i o n  Cycle 
f o r  a Poss ib l e  mrs Capsule,  In :  Proceedings of t h e  BAS- 
AIAA Rocky Houn"rrai Spppos im,  Denver, Colorado, J u l y  1968. 

Hoffman, A.R. and J .A .  S t e rn .  Terminal S t e r i l i z a t i o n  Process  
Calc lua t ion  f o r  Spacecraf t .  Developments i n  I n d u s t r i a l  
Microbiology 9:11-14, 1968. 

Hoffman, A.R. and J.T. Wang. Appl ica t ion  of Thermal Modeling t o  
Space Vehicle S t e r i l i z a t i o n .  Space Programs Summary 37-58, 
Vol. III:26-29. Pasadena, C a l i f o r n i a ,  J e t  Propuls ion ,  
Laboratory, 31  Oct. 1968. 

Hoffman, R.K. E f f ec t  of B a c t e r i a l  C e l l  Moisture on t h e  Spor i c ida l  
Ac t iv i ty  of B-Propiolactone Vapor. Applied Microbiology 
16 (4) : 641-644, Apr . 1968. 

Hoffman, R.K., V.M. Gambill and L.M. Buchanan. E f fec t  of C e l l  
Moisture on t h e  Thermal I n a c t i v a t i o n  Rate of B a c t e r i a l  Spores.  
Applied Microbiology 16(8):1240-1244, Aug. 1968. 

Hollander,  M. Ce r t a in  Uncorrelated Nonparametric Tes t  S t a t i s t i c s .  
Journa l  American S t a t i s t i c a l  Associat ion 63:707-714, June 
1968. 

Huebner, V.R.  Rapid I d e n t i f i c a t i o n  of Microorganisms by Continuous 
P a r t i c l e  Elec t rophores i s .  SAM-TR-68-71. Brooks A i r  Force 
Base, Texas, USAF School of Aerospace Medicine, Aerospace 
Medical D iv i s ion ,  Aug. 1968. 

Hughes, L.W., F.W. Oswalt, M.E. Morris and SOW. Beakley. Surf ace  
Sampling wi th  an Agar Spray Technique. Applied Micro- 
biology 16(12):1935-1936, Dec. 1968. 

Johnson, R.D. and H.P. Klein,  E x t r a t e r r e s t r i a l  Biology - Prospects  
and problems i n  t h e  Early 1970's.  Proceedings of AIAA 
F i f t h  Annual Meeting, 1968. 

Johnson, R.S. and G . J .  Erickson. S t e r i l i z a b l e  Wide Angle Gas 
Bearing Gyro FGG334S- Quar te r ly  Progress  Report.  Pre- 
pared by Honeywell Inc . ,  Minneapolis,  Minnesota f o r  J e t  
Propulsion Laboratory,  Pasadena, C a l i f o r n i a ,  15 Jan. 1968. 

Jones,  L.A., R.K. Hoffman and C.R. P h i l l i p s .  Spor i c ida l  A c t i v i t y  
of Sodium Hypochlori te  a t  Subzero Temperatures. Applied 
Microbiology 16 (5) : 787-791, May 1968. 



Kalfayan, S.K.and R,M, S i l v e r ,  The Ethylene Oxide-Freon 3.2 Beeon- 
tramination Procedure  B .  The Q u a n t i t a t i v e  Est imat ion of 
Ethylene Oxide Concentrat ion by Gas Chromatography. Space 
Program Summary 37-49, Vol. III:193-198. Pasadena, 
C a l i f o r n i a ,  Jet Propuls ion  Laboratory,  29 Feb. 1968. 

Kalfayan, S.H., R.H. S i l v e r  and B.A. Campbell. S tud i e s  on Ethylene 
Oxide-Freon 12 Decontamination and Dry-Heat S t e r i l i z a t i o n  
Cycles.  Technical  Report 32-1310. Pasadena, C a l i f o r n i a ,  
Jet Propuls ion  Laboratory,  15  Aug. 1968. 

Koes te re r ,  M.G. and F.J .  Beyerle .  Handbook of  B io log ica l  Aspects 
of Spacecraf t  S t e r i l i z a t i o n .  In :  Proceedings Seventh 
Annual Meeting 1968 American Assoc ia t ion  f o r  Cont ro l .  
pp. 50-52. 

Koes te re r ,  M.G. and E. Fr ied .  Procedure Manual f o r  P l ane t a ry  
Spacecraf t  t o  be  S t e r i l i z e d  by Heating. Vol. I11 Bio log ica l  
Handbook f o r  Engineers.  Prepared by General E l e c t r i c  
Company, Ph i l ade lph ia ,  Pennsylvania f o r  t h e  ~ a r s h a l l  Space 
F l i g h t  Center ,  H u n t s v i l l e ,  Alabama, 31 Mar. 1968. 

Kopelman, I.J. and I .J .  Pf lug .  The Rela t ionsh ip  of t h e  Sur face ,  
Mass Average and Geometric Center  Temperatures i n  T rans i en t  
Conduct ionHeat  Flow. FoodTechnology 22(6):141-146,1968. 

Langley Research Center ,  Hampton, V i rg in i a .  A Study of Asept ic  
Maintenance by P r e s s u r i z a t i o n .  NASA CR 66548. Prepared 
by General E l e c t r i c  Company, Ph i l ade lph ia ,  Pennsylvania ,  
Mar. 1968. FOR U.S. GOVERNMENT AGENCIES ONLY, 

Langley Research Center ,  Hampton, V i rg in i a .  A Study of t h e  
Poss ib l e  Movement of Microorganisms through Small O r i f i c e s .  
F i n a l  Report.  Prepared by Avco Space Systems Div is ion ,  
Lowell, Massachuset ts ,  Nov. 1968. 

Langley Research Center ,  Hampton, V i rg in i a .  The Evaluat ion and 
Refinement of a Mathematical Model f o r  t h e  S t a t i s t i c a l  Deter- 
mination of I n t e r n a l  Microbia l  Contamination of Spacecraf t  
Ma te r i a l s .  F i n a l  Report.  Prepared by C a s t l e  Company, 
C a s t l e  Research Labora to r i e s ,  Rochester ,  New York, 28 Aug. 
1968. FOR NASA AND NASA CONTRACTORS ONLY. 

LeDoux, F.N. Clean Room F a c i l i t i e s  f o r  Assembly, Explorer  XXXV 
Spacecraf t .  NASA TN-D-4577. Presented a t  t h e  American 
Soc ie ty  of Tool and Manufacturing Engineers Assembly Seminar, 
Chicago, I l l i n o i s ,  6-7 February 1968. 



Lee, S,M, and J , J .  L i c a r i ,  E f f e c t s  of Decontamination and S t e r i -  
l i z a t i o n  on Spacecra f r  Polymeric M a t e r i a l s ,  F i n a l  R e p o r t ,  
P repared  by North American Rockwell Corpora t ion ,  Anaheim, 
C a l i f o r n i a ,  f o r  J e t  P r o p u l s i o n  Lzbora to ry ,  Pasadena,  
C a l i f o r n i a ,  12 Jan .  1968. 

Lever ,  W. E. P a r t  I. The L imi t ing  D i s t r i b u t i o n  o f  t h e  L ike l ihood  
R a t i o  S t a t i s t i c s  - 2 2 d n  under a Class of Loca l  A l t e r n a t i v e s .  
P a r t  11. Minimum Average R i s k  D e c i s i o n  Procedures  f o r  t h e  
Noncen t ra l  Chi-Square D i s t r i b u t i o n .  Unpublished Ph.D. 
T h e s i s .  T a l l a h a s s e e ,  F l o r i d a ,  F l o r i d a  S t a t e  U n i v e r s i t y ,  
J a n .  1968. 

Lorenz,  P.R., J .  Hotchin ,  A.S. Markusen, G.B.  Or lob ,  C.L. Hemenway 
and D.S. Ha l lg ren .  S u r v i v a l  of Microorganisms i n  Space. 
Space L i f e  Sc iences  1(1):118-130, Mar. 1968. 

Lukens, S.C. S t e r i l i z a b l e  L iqu id  P r o p u l s i o n  System. Q u a r t e r l y  
Repor t .  P r e p a r e d b y  M a r t i n M a r i e t t a  Corpora t ion ,  Denver 
D i v i s i o n  f o r  J e t  P r o p u l s i o n  L a b o r a t o r y ,  Pasadena,  C a l i f o r n i a ,  
Oct.  1968. 

Lundgren, D.A. and V.W. Greene. F i l t r a t i o n  and Dust C o n t r o l  Equip- 
ment i n  t h e  Produc t ion  of C o n t r o l l e d  A i r  Environments. 
F i l t r a t i o n  & S e p a r a t i o n  pp.  405+, Sept . /Oc t .  1968. 

Ly le ,  R.G. and S. Schalkowsky. P lann ing  Study f o r  a n  Organic  Con- 
s t i t u e n t s  Inven tory  Program. T e c h n i c a l  Report  TRSR-68-029. 
Washington, D . C . ,  Exotech,  I n c . ,  May 1968. 

MacLeod, N.M.  Ana lys i s  of S t e r i l e  Sampling Equipment, Too ls ,  
Experiments and Procedures .  Research and Advanced 
Technolog ica l  Development A c t i v i t i e s ,  Q u a r t e r l y  Repor t .  
G r e e n b e l t ,  Maryland, NASA, Goddard Space F l i g h t  C e n t e r ,  
Space Biology Branch, Space Sc iences  D i r e c t o r a t e ,  1968. 
FOR OFFICIAL USE ONLY. 

Mar t in  M a r i e t t a  Corpora t ion ,  Denver D i v i s i o n .  A Study Program on 
t h e  Development of a Mathemat ical  Model(s) f o r  M i c r o b i a l  
Burden P r e d i c t i o n s .  Vol. I: Technica l  Report .  F i n a l  
Repor t .  Prepared f o r  J e t  P r o p u l s i o n  L a b o r a t o r i e s ,  Pasadena,  
C a l i f o r n i a ,  Dec. 1968. 



133, * r t i n  Marietta Corporat ion,  Denver D iv i s ion ,  A Study P r a g r m  on 
the  Development of a Mathematical Model(s) f o r  Microbial  
Burden P red ic t ions .  Vol. 11: User" Manual f o r  t he  Micro- 
b i a l  Burden P red ic t ion  Model. F i n a l  Report. Prepared 
f o r  J e t  Propulsion Labora tor ies ,  Pasadena, C a l i f o r n i a ,  
Dec. 1968. 

134. Martin Mar i e t t a  Corporat ion,  Denver Div is ion .  A Study Program on 
t h e  Development of a Mathematical ~ o d e l ( s )  f o r  Microbial  
Burden P red ic t ions .  0 1  111 Appendices. F i n a l  Report.  
Prepared f o r  J e t  Propulsion Labora to r i e s ,  Pasadena, C a l i f o r n i a ,  
Dec. 1968. 

135. Mar t inMar ie t t aCorpora t ion ,DenverDiv i s ion .  AStudy  Programon 
t h e  Development of a Mathematical Model(s) f o r  Microbial  
Burden P red ic t ions .  Vol. I V :  .Technica l  Report,  Addendum. 
F i n a l  Report. Prepared f o r  J e t  Propulsion Labora tor ies ,  
Pasadena, C a l i f o r n i a ,  Dec . 1968. 

136. Martin Mar i e t t a  Corporation, Denver Divis ion.  A Study program on 
t h e  Development of a Mathematical Model(s) f o r  Microbial  
Burden P red ic t ions .  Vol. V:  Appendices, Addendum. F i n a l  
Report. Prepared f o r  J e t  Propulsion Labora tor ies ,  Pasadena, 
C a l i f o r n i a ,  Dec. 1968. 

137. McDade, J .J. ,  J . G .  Whitcomb, E.W. Rypka, W . J .  Whi t f ie ld  and C.M. 
Frankl in .  Microbiological  S tudies  Conducted i n  a V e r t i c a l  
Laminar Airflow Surgery. Jou rna l  American Medical Asso- 
c i a t i o n  203(2) : 147-152, 1968. 

138. McDade, J.J. and W . J .  Whi t f ie ld .  Monitoring of S t e r i l e  Areas. 
Presented  a t  the  Conference on Environmental S a n i t a t i o n ,  
Chicago, I l l i n o i s ,  15-16 December 1966. In :  Environ- 
mental S a n i t a t i o n .  Chicago, I l l i n o i s ,  American Hosp i t a l  
Assoc ia t ion ,  Nov. 1968. pp. 37-43. 

139. McDade, J .J. ,  W . J .  Whi t f i e ld ,  H.D. S i v i n s k i  and C.A. Trauth,  Jr. 
Techniques f o r  t h e  Limi ta t ion  of B io log ica l  Loading of Space- 
c r a f t  before  S t e r i l i z a t i o n .  I n :  P.H.A. Sneath, e d i t o r .  
S t e r i l i z a t i o n  Techniques f o r  Instruments  and Mater ia l s  a s  
Applied t o  Space Research. COSPAR Technique Manual S e r i e s ,  
Manual No. 4 .  P a r i s ,  France: Muray-Print, Nov. 1968. 
pp. 173-206. 



McKinney, R, Technology Feasibility Spacecraft, LV* Sterilization 
and Bioassay, Prepared by Martin Narietta Corporation, 
Denver, Colorado for Langley Research Center, Hampton, 
--. vlrginia, Peb, 1968. 

Meeter, D., W. Pirie and W. Blot. A Comparison of Two Model- 
Discrimination Criteria. TechnicalReport. Tallahassee, 
Florida, Florida State University, 28 Oct. 1968. 

Merek, E.L. and V.I. Oyama. An Analysis of Methods for Growth 
Detection in the Search for Extraterrestrial Life. Applied 
Microbiology 16(5):724-731, 1968. 

Michaelsen, G.S. Experimental Approaches to Controlling the Envi- 
ronment. Presented at the Conference on Environmental 
Sanitation, Chicago, Illinois, 15-16 Dec. 1966. In : 
Environmental Sanitation. Chicago, Illinois, American 
Hospital Association, Nov. 1968. pp. 33-36. 

Moore, J.L. The Clean Room in Space Technology. Presented at 
the Conference on Environmental Sanitation, Chicago, Illinois, 
15-16 December 1966. In: Environmental Sanitation. 
Chicago, Illinois, American Hospital Association, Nov. 1968. 
pp. 12-17. 

Morris, M.E., L.W. Hughes, A. Parisi, J.W. Beakley, W.J. Whitfield 
and H.D. Sivinski. An Improved Model of the Vacuum Probe. 
SC-RR-68-592. Albuquerque, New Mexico, Sandia Laboratories, 
Sept. 1968. 

Mullican, C.L. and R.K. Hoffman. Dry-Heat on Gaseous Chemical 
Resistance of Bacillus subtilis var. niger Spores included 
within Water-Soluble Crystals. Applied Microbiology 
16(8):1110-1113, Aug. 1968. 

National Aeronautics and Space Administration, Washington, D.C. 
NASA Standard Procedures for the Microbiological Examina- 
tion of Space Hardware. NHB 5340.18. Oct. 1968. 

National Communicable Disease Center, Atlanta, Georgia. Services 
Provided in Support of the Planetary Quarantine Requirements 
of the National Aeronautics and Space Administration. Reduc- 
tion of Microbial Dissemination and Germicidal Activity of 
Ethylene Oxide. Summary Report of Progress. Biophysics 
Section, Epidemiology Program, Public Health Service, U.S. 
Department of Health, Education, and Welfare, Sept. 1968. 



Olson, R , L .  and R,N, Green and G , J ,  Tritz, Prog re s s ive  BiologBca% 
Moni tor ing on Lunar O r b i t e r s ,  P r e s e n t e d  a t  t h e  24 th  
Annual Meeting Soc ie ty  s f  I n d u s t r i a l  Microbiology,  London, 
O n t a r i o ,  Canada, 26-25 August 1967.  Developments i n  
I n d u s t r i a l  Microbiology 9:99-104, 1968. 

Ober ta ,  A.F., J.R. G i l l i s ,  M.G. K o e s t e r e r  and R.P. Wolfson. An 
Experiment t o  Determine t h e  E f f e c t s  of S o l i d  and L iqu id  
Rocket Engine Combustion on t h e  V i a b i l i t y  of Microorganisms. 
I n :  P.H.A. Snea th ,  E d i t o r .  S t e r i l i z a t i o ~ l  Techniques f o r  
I n s t r u m e n t s  and Materials as Appl ied t o  Space Research.  
COSPAR Technique Manual S e r i e s ,  Manual No. 4.  P a r i s ,  
France:  Muray-Print ,  Nov. 1968. pp. 207-232. 

Oswal t ,  F.W., L.W. Hughes, M.E. Morr is  and J . W .  Beakley.  An Im 
proved Technique f o r  Microbiology Sampling on  S u r f a c e s :  
Agar Spray.  SS-RR-68-593. Albuquerque,  New Mexico, 
Sandia  L a b o r a t o r i e s ,  Sep t .  1968. 

Oxborrow, G.S., J . R .  Pu leo  and R.C. Graves. Types of Microorganisms 
A s s o c i a t e d  w i t h  t h e  Apol lo  7 S p a c e c r a f t .  P r e s e n t e d  a t  t h e  
S o u t h e a s t e r n  Branch of t h e  American S o c i e t y  f o r  Microbiology,  
Birmingham, Alabama, 13-14 December 1968. 

P a i k ,  W.W. and J.A. S t e r n .  M i c r o b i a l  C l e a n l i n e s s  a t  JPL's EASL 
and SADL. Contamination C o n t r o l  7:17-22, Mar. 1968. 

P a i k ,  W.W. and J.A. S t e r n .  The M i c r o b i o l o g i c a l  Aspec t s  o f  S t e r i -  
l i z a t i o n  Assembly Development L a b o r a t o r i e s  EASL and SADL. 
Technica l  Report  32-1207, Pasadena,  C a l i f o r n i a ,  Jet 
P r o p u l s i o n  L a b o r a t o r i e s ,  1 Mar. 1968. 

Pederson,  P.D., Jr. M i c r o b i o l o g i c a l  E x p l o r a t i o n  o f  t h e  S t r a t o s -  
phere .  T e c h n i c a l  Report  3127 became NASA CR-1101. 
Prepared  by L i t t o n  Systems, I n c . ,  Minneapol i s ,  Minnesota 
f o r  Goddard Space F l i g h t  C e n t e r ,  NASA, G r e e n b e l t ,  Maryland, 
June 1968. 

P e t e r s e n ,  N . J .  A 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  o f  t h e  Vacuum Probe 
S u r f a c e  Sampler.  P r e s e n t e d  a t  t h e  J o i n t  Meeting of t h e  
Arizona,  Rocky Mountain and New Mexico Branches o f  t h e  
American S o c i e t y  f o r  Microbiology,  Albuquerque,  New Mexico, 
11 October  1968. 



Petersen, N , J , ,  R,G, C o r n e l l  and J,R, Puleo ,  Re lease  of Microb ia l  
Contamination from F r a c t u r e d  S o l i d s ,  P r e s e n t e d  a t  COSPAR 

, P l e n a r y  Meeting,  Tokyo, Japan ,  8-21 May 1968. 

P e t e r s o n ,  C.M. Measuring and R e l a t i n g  Atmospheric P o l l u t i o n  t o  
Meteoro log ica l  Paramete rs .  J o u r n a l  of A i r  P o l l u t i o n  
C o n t r o l  A s s o c i a t i o n  18(10):654-655, 1968. 

P e t e r s o n ,  C.M. and H . J .  Pau lus .  Continuous Moni tor ing of Aeroso l s  
over  t h e  0.001- t o  1 0  Micron Spectrum. American I n d u s t r i a l  
Hygiene A s s o c i a t i o n  J o u r n a l  29:111-122, 1968. 

P f l u g ,  I .J .  Heat D e s t r u c t i o n  P a t t e r n s .  Michigan S t a t e  U n i v e r s i t y  
A g r i c u l t u r a l  Experiment S t a t i o n ,  Q u a r t e r l y  B u l l e t i n  50(4):480- 
484, 1968. 

P f l u g  , I. J. Some Observa t ions  Regarding F a c t o r s  important i n  Dry- 
Heat S t e r i l i z a t i o n .  In-House ' P u b l i c a t i o n .  Minneapol is ,  
Minnesota,  U n i v e r s i t y  o f  Minnesota ,  1968. 

P f l u g ,  I .J.  Some Observa t ions  Regarding F a c t o r s  Impor tan t  i n  Dry- 
Heat S t e r i l i z a t i o n .  I n :  P.H.'A. Snea th ,  e d i t o r .  
S t e r i l i z a t i o n  Techniques f o r  I n s t r u m e n t s  and M a t e r i a l s  as 
Appl ied t o  Space Research .  COSPAR Technique Manual 
S e r i e s ,  Manual No. 4.  P a r i s ,  France:  Muray-Print ,  
Nov. 1968. pp.  51-58. 

P f l u g ,  I.J. a n d C . F .  Schmidt. T h e r m a l D e s t r u c t i o n  of Microorgan- 
i s m s .  I n :  C.A. Lawrence and S.S. Block,  e d i t o r s .  
D i s i n f e c t i o n ,  S t e r i l i z a t i o n ,  and P r e s e r v a t i o n .  P h i l a d e l p h i a ,  
Pennsy lvan ia :  Lea and F e b i g e r ,  1968. pp. 63-105. 

P i c k e r i n g ,  J . E .  and G.B. P h i l l i p s .  Back Contaminat ion.  Contam- 
i n a t i o n  C o n t r o l  7:19-24, Sep t .  1968. 

P o r t n e r ,  D.M. Comparison o f  M i c r o b i a l  Contamination Leve l s  on 
Barbac and Cot ton Herr ingbone T w i l l  C lo th .  P r o t e c t i o n  
Branch Report  of T e s t  No. 6-69. F r e d e r i c k ,  Maryland, 
Department of t h e  Army, F o r t  D e t r i c k ,  16 Dec. 1968. 

P o r t n e r ,  D.M. S u r v i v a l  o f  Microorganisms on Covered S t a i n l e s s  
S t e e l  I n i t i a l l y  Contaminated by Handling and by A e r i a l  
F a l l o u t  d u r i n g  a 2% Year Study. P r o t e c t i o n  Branch Report  
of T e s t  No. 13-68. P r e s e n t e d  a t  F i r s t  NASA S t e r i l i z a t i o n  
Technology Seminar, Cape Kennedy, F l o r i d a ,  June  1968. 



Portner, B,M, and R,K, Hoffman, S p o r i c i d a P  E f f ec t  o f  Peracetic 
Acid Vapor, Applied Microbiology 16(11):1782-1985, Nav. 
1968, 

Powers, E.M. Method f o r  Obtaining Free B a c t e r i a l  Spores of BaciZZus 
subtiZis v a r  . niger. Applied Microbiology 16 (1) : 180-181, 
Jan. 1968. 

Puleo,  J .R . ,  N.D. F i e l d s ,  B. Moore and R.C. Graves. Levels of 
Microbial  Contamination i n  Environments Used f o r  Assembly 
and Tes t  of t he  Apollo Spacecraf t .  Presen ted  a t  t h e  
Seventh Annual Technical  Meeting of t he  American Assoc ia t ion  
f o r  Contamination Cont ro l ,  Chicago, I l l i n o i s ,  13-16 May 1968. 

Puleo,  J.R., R.C. Graves, N.D. F i e l d s  and B. Moore. Levels  of 
Microbia l  Contamination Detected on Lunar Spacecraf t .  
Presen ted  a t  t he  68th Annual Meeting of t h e  American Soc ie ty  
f o r  Microbiology, D e t r o i t ,  Michigan, 5-10 May 1968. Round- 
t a b l e  on Problems i n  Microbio logica l  Monitoring of Spacecraf t .  

Puleo,  J .R. ,  R.C. Graves and G.S. Oxborrow. Microbia l  Contamination 
Detected on the  Apollo 7 Spacecraf t .  Presented a t  t h e  
Southeastern Branch of t h e  American Soc ie ty  f o r  Microbiology, 
Birmingham, Alabama, 13-14 December 1968. 

Redmann, G.H. EASL/SADL Tes t  and Operat ions.  Phase 11: Summary. 
Space Programs Summary 37-50, Vol. III:71-74. Pasadena, 
C a l i f o r n i a ,  J e t  Propuls ion  Laboratory,  30 Apr. 1968. 

Roark, A.L. The Determination of Q u a n t i t a t i v e  Microbial  Sampling 
Requirements f o r  Apollo Modules. Dra f t  SC-RR-68. 
Albuquerque, New Mexico, Sandia Corporat ion,  Aug. 1968. 

Roark, A.L, and A.L. Wyer. An I n t e r a c t i v e  Computer Information 
System f o r  P lane ta ry  Quarant ine f o r  Lunar Programs. SC-RR- 
68-545. Albuquerque, New Mexico, Sandia Corporat ion,  J u l y  
1968. 

Roberts ,  T.A. Heat and Radia t ion  Res is tance  and Ac t iva t ion  of 
Spores of CZostridiwn weZchii. Jou rna l  of Applied Bacter- 
io logy  (UK) 31 (1) : 133-144, Mar. 1968. 

Rober t s ,  T.A. and G. Hobbs. Low Temperature Growth C h a r a c t e r i s t i c s  
of C l o s t r i d i a .  Jou rna l  of Applied Bacter iology (UK) 31(1):  
75-88, Mar. 1968. 



R o t b s t e i n ,  A,A,, E , R ,  Jones and R , D ,  Knight,  Inves t iga t ion  s f  t h e  
F e a s i b i l i t y  of S t e r i l e  Assembly of S i lve r -Z inc  B a t t e r i e s ,  
NASA CR-66671. Prepared  by Mart in  M a r i e t t a  Corpora t ion ,  
Denver D i v i s i o n  f o r  Langley Research C e n t e r ,  Hampton, 
V i r g i n i a ,  1968, 

Sandia  L a b o r a t o r i e s ,  Albuquerque, New Mexico. P l a n e t a r y  Quaran t ine  
Program. Q u a r t e r l y  Report  f o r  P e r i o d  end ing  31 March 1968. 

Sandia  L a b o r a t o r i e s ,  Albuquerque, New Mexico. Systems Ana lys i s  and 
Clean Room Moni tor ing f o r  P l a n e t a r y  Quaran t ine  Program. 
Report  of P rogress .  Mar, 1968. 

Sandia  L a b o r a t o r i e s ,  Albuquerque, New Mexico. Systems Ana lys i s  and 
Clean Room Moni tor ing f o r  P l a n e t a r y  Quaran t ine  Program. 
Report  of P rogress .  June 1968. 

Sandia  L a b o r a t o r i e s ,  Albuquerque, New Mexico. Systems Ana lys i s  and 
Clean Room Moni tor ing f o r  P l a n e t a r y  Quaran t ine  Program. 
Report  o f  P r o g r e s s ,  Sept.  1968. 

Sand ia  L a b o r a t o r i e s ,  Albuquerque, New Mexico. Sys tems Ana lys i s  and 
Clean Room Moni tor ing f o r  P l a n e t a r y  Quaran t ine  Program. 
Report  of P r o g r e s s .  Dec. 1968. 

Schalkowsky, S., L.B. H a l l  and R.C. K l i n e ,  P o t e n t i a l  E f f e c t s  of 
Recent F ind ings  on S p a c e c r a f t  S t e r i l i z a t i o n  Requirements.  
P r e s e n t e d  a t  E leven th  P lenary  Meeting o f  COSPAR, Tokyo, Japan ,  
May 1968. 

Schalkowsky, S . ,  R.C. K l i n e  and E. DeGraff. E f f e c t s  of Microb ia l  
Re lease  P r o b a b i l i t i e s  on S p a c e c r a f t  S t e r i l i z a t i o n  Require- 
ments. I n t e r i m  Report  TRSR-034. Washington, D.C., 
Exotech,  I n c . ,  Aug. 1968. 

Sher ry ,  E.J. The E f f e c t  of Low Numbers of Microorganisms on  Sam- 
p l e s  Assayed by t h e  NASA Standard Procedure .  Space Programs 
Summary 37-54, Vol. III :37-39.  Pasadena,  C a l i f o r n i a ,  Jet 
P r o p u l s i o n  L a b o r a t o r i e s ,  3 1  Dec. 1968. 

S i l v e r ,  R.H. and S.H. Kalfayan.  The E thy lene  Oxide-Freon 1 2  
Decontamination Procedure:  C o n t r o l  and Dete rmina t ion  o f  t h e  
Mois tu re  Content of t h e  Chamber. Space Programs Summary 
37-52, Vol. 1II : lOl-105.  Pasadena,  C a l i f o r n i a ,  J e t  
P r o p u l s i o n  Labora to ry ,  31 Aug. 1968. 



Silver, R,H, and S,H,  Kalfayan, The Ethylene Oxide-Freon 3.2 
Decontmination Procedure: The Cont ro l  and Betemination of 
Moisture of the Chamber, Part B. Space Program Summary 
37-53, Vol. 1II:llO-111, Pasadena, California, Jet 
Propulsion Laboratory, 31 Oct, 1968. 

Silverman, G.J. The Resistivity of Microorganisms to Inactivation 
by Dry-Heat. Cambridge, Massachusetts, Massachusetts 
Institute of Technology, July 1968. 

Sivinski, H.D. Man in the Space Environment. Presented at the 
U.S. Department of Health, Education, and Welfare, National 
Clinic on Technical Education, Albuquerque, New Mexico, 
28 March 1968. 

Smith, W.J. The Absolute Filter: 1t.s Potentials and Limitations. 
Presented at the Conference on Environmental Sanitation, 
Chicago, Illinois, 15-16 December 1966. In: Environmental 
Sanitation. Chicago, Illinois, American Hospital Associa- 
tion, Nov. 1968. pp. 22-26. 

Steg, S.E. and R.G. Cornell. A Martian Quarantine Risk Model. 
Technical Report. Tallahassee, Florida, Florida State 
University, Mar. 1968. 

Steg, S.E. and R.G. Cornell. Biological Losses and the Quarantine 
Policy forMars. TechnicalReport. Tallahassee, Florida, 
Florida State University, Feb. 1968. 

Stern, J.A. JPL Planetary Quarantine Program. Status Review. 
Presented at the First NASA Sterilization Technology Seminar, 
Kennedy Space Center, Cape Canaveral, Florida, 10-12 June 1968. 

Tierney, M.S. The Chances of Retrieval of Viable Microorganisms 
Deposited on the Moon by Unmanned Lunar Probes, SC-M-68-539. 
Albuquerque, New Mexico, Sandia Corporation, Aug. 1968. 

Trauth, C.A., Jr. A Multi-Stage Decision Model for Mission Non- 
Contamination Requirements. Space Life Sciences l(1): 
135-149, Mar. 1968. 

Trauth, C,A., Jr. A Systems Approach to Contamination Control. 
SC-M-68-235. Albuquerque, New Mexico, Sandia Laboratories, 
Apr. 1968. 



Trexler, P,C, and A,A, Rothsteiiz, Techniques for Sterile Insertion 
and Repair of Spacecraft, In: P,H.A,  Sneath, editor, 
Sterilization Techniques for Instruments and Materials as 
Applied to Space Research, COSPAR Technique Manual Series, 
Manual No, 4.  Paris, France: Muray-Print, Nov. 1968. 
pp. 233-238. 

Vesley, D. A Laminar Flow Facility for Isolation of Low Resistance 
Hospital Patients. University of Minnesota Medical Bulle- 
tin 39:174-177, 1968. 

Vesley, D. Some Aspects of Microbiological Evaluation of Aseptic 
Procedures. Unpublished Ph.D. Thesis. Minneapolis, 
Minnesota, University of Minnesota, July 1968. 

Vesley, D., G.S. Michaelsen and M.M. Halbert. The Effect of Airflow 
Velocity on Biocontamination in Laminar Flow Rooms. In : 
Annual Progress Report Space Science Center. Minneapolis, 
Minnesota, University of Minnesota, Dec. 1968. pp. 7-11. 

Walker, B., Jr. Research and Development in Environmental Micro- 
biology. Archives of Environmental Health 17:979-983, Dec. 
1968. 

Walker, B., Jr. Response of Viruses to Environmental Exposure. 
In-House Publication. Minneapolis, Minnesota, University 
of Minnesota, 1968. 

Wang, J.S. and G.J. Silverman. Alteration of Dry-Heat Resistivity 
of BaciZZus subtiZis var. niger by Internal and External 
Water. Presented at the 68th Annual Meeting of the Ameri- 
can Society for Microbiology, Detroit, Michigan, 5-10 May 
1968 and published in Bacteriology Proceedings 1968 as 
abstract number G106. 

Watson, M.S. and L.M. Homann. Bibliography on Inactivation of 
Viruses and Rickettsiae by Heat. Washington, D.C., The 
George Washington University Medical Center, Biological 
Sciences Communication Project, Nov. 1968. 

Watson, M.S. and F. Hong. Volume V. Planetary Quarantine. Second 
Edition. Washington, D.C., The George Washington University 
Medical Center, Biological Sciences Communication Project, 
Nov. 1968. 



Wayne, N , J ,  C702543 Alpha III B a l l  Bear ing Gyroscope Motor S t e r i -  
l i z a t i o n  Program, F i n a l  Repor t ,  Singer-General  P r e c i s i o n ,  
I n c . ,  Wayne, New J e r s e y  f o r  J e t  P r o p u l s i o n  Labora to ry ,  
Pasadena, C a l i f o r n i a ,  15 Dec. 1968. 

Whitcomb, J , C .  Su rg i ca l  Expe r i enceswi thLamina r  Flow. Pre- 
sented a t  t he  conference on Environmental S a n i t a t i o n ,  
Chicago, I l l i n o i s ,  15-16 December 1966. I n  : Environment a 1  
San i t a t i on .  Chicago, I l l i n o i s ,  American Hosp i t a l  Assoc ia t ion ,  
Nov. 1968. pp. 30-32. 

White, D.R. S t e r i l i z a b l e  Wide Angle Gas Bearing Gyro FGG334S. 
Quar te r ly  Progress  Report. Prepared by Honeywell Inc. ,  
Minneapolis, Minnesota f o r  J e t  Propulsion Laboratory, 
Pasadena, C a l i f o r n i a ,  15 Apr. 1968. 

Whi t f ie ld ,  W . J .  The Basic  Function of a Clean Room. Presented 
a t  t he  ASTME Seminar, Chicago, I l l i n o i s ,  6 February 1968. 

Whi t f ie ld ,  W . J .  The Monitoring of Laminar Downflow Clean Rooms. 
Contamination Cont ro l  I n t e r n a t i o n a l  1(1):12-19, May 1968. 

Whi t f ie ld ,  W . J .  Use of Laminar Flow f o r  Environmental Control.  
Presented a t  t h e  Conference on Environmental S a n i t a t i o n ,  
Chicago, I l l i n o i s ,  15-16 December 1966. In :  Environmental 
San i t a t i on .  Chicago, I l l i n o i s ,  American Hosp i t a l  Associa- 
t i o n ,  Nov. 1968. pp. 27-29. 

Wright, T.J., V.W, Greene, H . J .  Paulus and R.P. Ciagne. Viable  
Microorganisms i n  an Urban Atmosphere. Presented a t  t h e  
61s t  Annual Meeting of t h e  A i r  Po l lu t ion  Control  Associat ion,  
St .  Paul ,  Minnesota, 13-17 June 1968. 

Wyer, A.L. and A,L. Roark. User 's  Manual f o r  P lane tary  Quarantine 
Lunar Programs Information System Using the  CDC 217 Remote 
Console. SC-M-68-602. Albuquerque, New Mexico, Sandia 
Labora tor ies ,  Oct. 1968. 

Young, R.S., R.H. Deal and 0. Whitf ie ld.  The Response of Spore- 
Forming vs. Nonspore-Forming Bac te r i a  t o  Diurna l  Freezing 
and Thawing. Space L i f e  Sciences 1(1):113-117, Mar. 1968. 



AUTHOR 

Aldridge,  C .  26 
Ange lo t t i ,  R. 4 ,5 ,7 ,8 ,9 ,10,11 

12,13,14,15,16,27 
28,29,30,31,32,33 

Anonymous 3 4 
Avco Mis s i l e s  17 

Baldwin, M. 
Beakley, J . W .  
Beauchamp, J . J . 
B e l l  Aerospace 

Corporat ion 
Berquis t ,  K.R. 
Beyerle ,  F . J .  
B lo t ,  W. 
Bond, R.G. 
Bond, W.W. 
Brady, H.F. 

Brannen , J . P . 
Bremer, J . M .  
Bruch, M.K. 
Buchanan, L.M. 
Bursey, C . H . ,  Jr. 
B u t l e r ,  T.F. 

Campbell, B.A. 
Campbell, J.E. 
Ciagne, R.P. 
Cordaro, J . T .  
Corne l l ,  R.G. 

Covert ,  S. 
Craven, C.W. 
Crawford, A-M. 

INDEX 

Dahlgren, C .M. 
Deal ,  R.H. 
Decker, H.M. 
DeGraff, E. 
Dickerson, R.W., Jr. 
DiStefano,  D.  
Dobley, W . ,  Jr .  
Doyle, J .E. 
Dumas, E.J. 
Dynamic Science 

Echols , W.H. 
Edwards, R.W. 
Electro-Mechanical 

Research, Inc .  
Erickson,  G. J. 
E r n s t ,  R.R. 
Ervin,  G.F. 
Exotech, Inc .  

Favero, M.S. 

F i e ld ing ,  G.H. 
F i e l d s ,  N.D.  
Fox, D.G.  
Fox, K. 
F r ank l in ,  C . M. 
F r i ed ,  E. 
Fr i sque ,  D.E. 

Gambill, V.M. 
Gars t ,  D.M. 



George C, %rshal% 
F l i g h t  Center 

G i l l i s ,  J . R .  
Glasstone,  S. 
Graves , R. C . 
Green, R.N. 
Greene, V.W. 

Guyton, H.G. 

Halber t ,  M.M. 
Ha l l ,  L.B. 
Hal lgren,  D.S. 
Hand, P . J .  
Heddn, C.-G. 
Heldman, D.R. 
Hemenway, C.L. 
Henderson, J . W .  
Hobbs, G. 
Hoffman, A.R. 
Hoffman, R.K. 

Hollander ,  M. 
Homann, L.M. 
Hong , F. 
Hotchin, J. 
Huebner, V.R. 
Hughes, L. W. 

Jones,  E.R.  
Jones,  L.A. 
Johnson, R.D. 
Johnson, R.S. 

Space 
92 

150 
9 3 

88,152 
169,170,171 

149 
94,95,96 

97 , i2g92 i2  
98 

Kalfayan, S.H. 116,117,186,187 
Keenan, K.M. 21 
Keough , J , 48 
Kle in ,  H.P. 113 
Kl ine ,  R.C.  183,184 
Knight,  R.D. 1 7 7  

Langley Research Center 

LeDoux, F.N. 
Lee, S.M. 
Lever,  W.E. 
L i c a r i ,  J. J. 
L inde l l ,  K.F. 
Lorenz, P.R. 
Lorsch, H.G. 
Lukens, S.C. 
Lundren, D.A. 
Lyle ,  R.G.  

MacLeod, N.M. 
Markusen, A.S. 
Marshal l ,  J . H .  
Martin Mar i e t t a  

Corporation 

Maryanski, J . H .  
McDade, J. J.  
McKinney , R. 
Meeter, D .  
Merek, E.L. 
Michaelsen, G.S. 
Mick, C.E .  
Moore, B. 
Moore, J .L.  
Morris,  M.E. 
Mullican, C.L. 

Nat ional  Communicable 
Disease Center 24,148 

National  Aeronautics and 
Space Administrat ion,  
Washington, D.C .  14 7 

Neihof, R.A. 87 
Nowitzky, A.M. 293 



Oberta ,  A.F. 150 
Olson, R . L ,  149 
Orlob ,  G.B. 12  7 
Oswal t ,  F.W. 112 ,151  
Oxborrow, G. S . 86,152,171 
Oyama, V . I .  142 

P a i k ,  W.W. 
P a r i s i ,  A. 
P a r k e r ,  J. 
Paulharnus , J .A. 
Pau lus  , H. J. 
Pederson,  P.D., 
P e e l e r ,  J .T.  
P e t e r s e n ,  N . J .  

P e t e r s o n ,  C.M. 
P f l u g ,  I.J. 

P h i l l i p s ,  C.R. 
P h i l l i p s ,  G. B. 
P i c k e r i n g ,  J . E. 
P i r i e ,  W. 
P o r t n e r ,  D.M. 
Powers, E.M. 
Pu leo ,  J .R.  

Read, R.B., Jr. 
Redmann , G . H . 
Reese,  D.E.,  Jr. 
Rich ,  E. 
Roark,  A.L. 
R o b e r t s ,  T.A. 
Rober t sen ,  J.A. 
Rome, M. 
R o t h s t e i n ,  A.A. 
Ruschmeyer, O . R .  
Rypka, E.W. 

Schalkowsky , S . 
Schmidt, C,F ,  
S e i f f ,  A .  
Sher ry ,  E.J .  
Si lverman,  G . J .  
S i l v e r ,  R.H. 
S i v i n s k i ,  H.D. 
Smith,  F.W. 
S t e g ,  S.E. 
S t e r n ,  J.A. 

T i e r n e y ,  M.S. 19 4 
T r a u t h ,  C.A., Jr .  139,195,196 
T r e x l e r ,  P.C. 1 9  7 
T r i t z ,  G . J .  149 

Ves ley ,  D.  

Walker, B . ,  Jr. 
Wang, J.S. 
Wang, J .T.  
Watson, M.S. 
Wayne, N . J .  
Whitcomb, J . C .  
Whitcomb, J . G .  
White, D.R. 
W h i t f i e l d ,  0 .  
W h i t f i e l d ,  W . J .  

Wolfson, R.P. 
Wright,  T.J .  
Wyer, A.L. 
Wynne, E. S. 

Young, R.S. 

Sand ia  L a b o r a t o r i e s  178,179 
180,181,182 



PERMUTED TITLE INDEX 

abso lu t e  f i l t e r :  I ts p o t e n t i a l s  and l i m i t a t i o n s / ~ h e  
accelerometer/Sterilizable high-performance 
accelerometer/Sterilizable high-performance 
a c i d  vapor /Spor ic ida l  e f f e c t  of p e r a c e t i c  
a c t i v a t i o n  of spores  of CZostridiwn w e z c h i i l ~ e a t  and r a d i a t i o n  r e s i s  
a c t i v i t y  of 8-propiolactone v a p o r / ~ f f e c t  of  b a c t e r i a l  c e l l  moisture 
a c t i v i t y  of e thylene  oxide/Reduction of microbia l  disseminat ion and 
a c t i v i t y  of sodium hypochlor i te  a t  subzero tempera tures /Spor ic ida l  
a e r i a l  f a l l o u t  during a  2% year  s tudy/Surv iva l  of microorganisms on 
(aerobiology)  Viable  microorganisms i n  an urban atmosphere/ 
(aerosol )  A study of t h e  poss ib l e  movement of microorganisms through 
(aerosol )  Contamination l e v e l s  i n  a  laminar  flow opera t ing  room/ 
(aerosol )  Dry-heat r e s i s t a n c e  of spores  of BaciZZus s u b t i Z i s  va r .  n t  
(aerosol )  Laminar flow f o r  t h e  neurosurg ica l  opera t ing  room. Techni 
(aerosol )  Serv ices  provided i n  support  of t h e  p l ane ta ry  quarant ine  r 
(aerosol )  Surv iva l  of microorganisms on covered s t a i n l e s s  s t e e l  i n i t  
(aerosols )  Novel m u l t i - s l i t  l a r g e  volume a i r  sampler/ 
ae roso l s  over  t h e  0.001 t o  10 micron spectrum/Continuous monitoring 
(aerosols )  Su rg ica l  experiences wi th  laminar  flow/ 
(agar)  Improved method f o r  pouring Rodac p l a t e s /  
agar  spraylAn improved technique f o r  microbiology sampling on s u r f a c  
agar  spray technique/Surface sampling wi th  an 
(a i rborne)  A s t o c h a s t i c  model desc r ib ing  b a c t e r i a l  ae roso l  concentra  
(a i rborne  p a r t i c u l a t e s )  Comparison of microbia l  contamination l e v e l s  
(a i rborne  p a r t i c u l a t e s )  Laminar flow f o r  t he  neurosurg ica l  opera t ing  
(a i rborne  p a r t i c u l a t e s )  Microbiological  s t u d i e s  conducted i n  a  v e r t i  
( a i rbo rne  p a r t i c u l a t e s )  Surg ica l  experiences wi th  laminar flow/ 
(a i rborne  p a r t i c u l a t e s )  Use of laminar flow f o r  environmental cont ro  
a i r  env i ronmen t s /F i l t r a t i on  and d u s t  c o n t r o l  equipment i n  t he  produc 
a i r f low equipment i n  microbiology/Use of laminar  
a i r f l ow v e l o c i t y  on biocontamination i n  laminar flow rooms/The e f f e c  
a i r  sampler/Novel m u l t i - s l i t  l a r g e  volume 
( a l l o c a t i o n  model) A prel iminary quarant ine  a n a l y s i s  of a p o s s i b l e  q 
A l t e r a t i o n  of dry-heat r e s i s t i v i t y  of BaciZlus s u b t i l i s  va r .  n i g e r  b  
a l t e r n a t i v e s .  P a r t  11. Minimum average r i s k  dec is ion  procedures f o r  
(anaerobic)  Reduction of microbia l  disseminat ion and germicidal  a c t i  
( ana lys i s )  A comparison of two model-discrimination c r i t e r i a /  
a n a l y s i s  and c l ean  room monitoring f o r  p l ane t a ry  quarant ine  program/ 
a n a l y s i s  and c lean  room monitoring f o r  p l ane t a ry  quarant ine  program/ 



analysis and cleaaz room n ~ o r ~ l k o r i r a y ;  for ~~lanetanry  yuazantfne ~ r r o ~ r a n /  
analysis and clean room monitoring for plartetsary quarant ine  program/ 
(analysis and requirements) JPL planetary quarantine program. Statu 
(analysis) A study of the possible movement of microorganisms throug 
(analysis) Microbiological exploration of the stratosphere/ 
(analysis) NASA standard procedures for the microbiological examinat 
analysis of a possible Mariner Venus 1972 mission/A preliminary quar 
analysis of methods for growth detection in the search for extraterr 
Analysis of sterile sampling equipment, tools, experiments and proce 
(analysis) Rapid identification of microorganisms by continuous part 
(analysis) The determination of quantitative microbial sampling requ 
(analytical procedures) Heat destruction patterns/ 
analytical techniques in planetary quarantinelstudy of 
analytical techniques in planetary quarantinelstudy of 
Apollo modules/The determination of quantitative microbial sampling 
(A~ollo) Defining Mars' atmosphere-a goal for the early missions/ 
Apollo spacecraft/Levels of microbial contamination in environments 
Apollo 7 spacecraft/~icrobial contamination detected on the 
Apollo 7 spacecraft/Types of microorganisms associated with the 
(apparatus) An improved technique for microbiology sampling on surfa 
application/A method for microbial surface sampling: Development an 
application of mathematical biology to spacecraft sterilizationlbn 
approaches to controlling the environment/Experimental 
areas in the United States/Comparative D125Oc values of naturally oc 
areas/Monitoring of sterile 
aseptic maintenance by pressurization/A study of 
aseptic procedures/Some aspects of microbiological evaluation of 
aspects of microbiological evaluation of aseptic procedures/Some 
aspects of spacecraft sterilization/Biological and engineering 
assayed by the NASA standard procedure/The effect of low numbers of 
(assemble) A clean room complex for microbial contamination control/ 
(assemble) Biological and engineering aspects of spacecraft steriliz 
(assemble) Recent developments in planetary quarantinel 
(assemble) Spacecraft sterilization: Part EL. Some specific example 
assembly and sterilization of spaceflight hardware/Engineering guide 
assembly and test areas in the United States/Comparative D125Oc valu 
assembly and test of the Apollo spacecraft/Levels of microbial conta 
assembly development laboratories EASL and SADL/The microbiological 
assembly, Explorer XXXV spacecraft/Clean room facilities for 
assembly of silver-zinc batteries/Investigation of the feasibility o 
(assembly) Progressive biological monitoring on lunar orbiters/ 
(assembly) Technology feasibility spacecraft. IV. Sterilization and 
(assembly) The clean room in space technology/ 
(assembly) The effect of airflow velocity on biocontamination in lam 
(assessment) A method for microbial surface sampling: Development an 
associated with the ApolLo 7 spacecraft/Types of microorganisms 



atmosphere - a goal for the ear ly  missions/Defining Mars" 
(atmosphere) Effect of cell moisture on the thermal inactivation rat 
(atmosphere) Instrument for study of microbial thermal inactivation/ 
(atmosphere) Spacecraft sterilization - the grand requirements/ 
atmosphere/Viable microorganisms in an urban 
atmospheric entry/A study of the thermal kill of viable organisms du 
atmospheric pollution to meteorological parameters/Measuring and re1 
Automatic biodetecting and monitoring instruments open new doors for 
(automatic characterization) Rapid identification of microorganisms b 
(automatic) Instrument for study of microbial thermal inactivation1 
average and geometric center temperatures in transient conduction he 
average risk decision procedures for the noncentral chi-square distr 

value investigations/Status report on D, z, and 

BaciZZus subtiZis var. niger by internal and external waterlhlterati 
(BaciZZus subtiZis var. niger) Comparison of microbial contamination 
(BaciZZus subtizis var. niger) Ecology and thermal inactivation of m 
(BaciZZus subtiZis var. niger) Ecology and thermal inactivation of m 
(BaciZZus subtizis var. niger) Ecology and thermal inactivation ofcm 
(BaciZZus subtiZis var, niger) Ecology and thermal inactivation of m 
(BaciZZus subtilis var. niger) Ecology and tllermal inactivation of m 
(BaciZZus subtiZis var. niger) Ecology and thermal inactivation of m 
(BaciZZus subtiZis var. niger) Effect of temperature and gas velocit 
(BaciZZus subtiZis var. niger) Environmental microbiology as related 
(BaciZZus subtiZis var. niger) Environmental microbiology as related 
(BaciZZus subtiZis var. niger) Evaluation of a NASA biological isola 
(BaciZZus subtiZis var. niger) Factors contributing to polyphasic su 
BaciZZus subtiZis var. nigerlInfluence of spore moisture content on 
BaciZZus subtiZis var. nigerlInfluence of spore moisture content on 
BaciZZus subtiZis var. nigerl~ethod for obtaining free bacterial spo 
Baci ZZus subtiZis var. niger on Kapton and Teflon film at high tempe 
(BaciZZus subtiZis var. niger) Services provided in support of the p 
(BaciZZus subtiZis var. niger) Services provided in support of the p 
BaciZZus subtiZis var. niger spores included within water-soluble cr 
BaciZZus subtiZis var. niger spores with gaseous ethylene oxide/Infl 
(BaciZZus subtiZis var. niger) Sporicidal activity of sodium hypochl 
(BaciZZus subtiZis var. niger) Sporicidal effect of peracetic acid v 
(BaciZZus subtiZis var. niger) Survival of microorganisms in space/ 
Back contamination/ 
(bacteria) A study of the thermal kill of viable organisms during Ma 
(bacteria) Low temperature growth characteristics of clostridial 
bacteria to diurnal freezing and thawing/The response of spore-formi 
bacterial aerosol concentrations in enclosed spaces/A stochastic mod 
bacterial cell moisture on the sporicidal activity of 6-propiolacton 



b a c t e r i a l  spore  p o p u l a t i o n s  exposed t o  dry-heat/~actors c o n t r i b u t i n g  
b a c t e r i a l  spo res /Ef fec t  of c e l l  moisture on the  thermal i n a c t i v a t i o n  
b a c t e r i a l  spo res /Ef fec t  of temperature and gas v e l o c i t y  on t h e  dry-h 
b a c t e r i a l  spores  from space hardware j~robiems a s soc i a t ed  wi th  the  r e  
b a c t e r i a l  spores  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 l ~ e t h o d  of ob ta in ing  
bac t e r io logy  of c l ean  rooms/The 
b a l l  bear ing  gyroscope motor s t e r i l i z a t i o n  program/C702543 a lpha  I11 
Barbac and co t ton  herringbone t w i l l  cloth/Comparison of microbia l  co 
(Barbac c l o t h )  Evaluat ion of a NASA b i o l o g i c a l  i s o l a t i o n  garment a f t  
( b a r r i e r s )  Techniques f o r  s t e r i l e  i n s e r t i o n  and r e p a i r  of spacec ra f t  
b a s i c  environmental mic rob io logy /~hor t  courses  on . 
b a s i c  environmental microbiology/Short courses  on 
b a s i c  func t ion  of a c lean  room/The 
b a t t e r i e s / I n v e s t i g a t i o n  of the  f e a s i b i l i t y  of s t e r i l e  assembly of s i  
Bibliography on i n a c t i v a t i o n  of v i r u s e s  and r i c k e t t s i a e  by hea t /  
(b ib l iography)  Volume V. P lane tary  Quarantine/ 
(bioassay') Environmental microbiology a s  r e l a t e d  t o  p lane tary  quaran 
(bioassay)  Microbiological  sampling of s u r f a c e s /  
bioassay/Technology f e a s i b i l i t y  s p a c e c r a f t .  I V .  S t e r i l i z a t i o n  and 
(bioburden) A c lean  room complex f o r  microbia l  contamination c o n t r o l  
(bioburden) An improved model of t h e  vacuum probe/ 
(bioburden) Systems a n a l y s i s  and c lean  room monitoring f o r  p l ane t a ry  
(bioburden) Systems a n a l y s i s  and c l ean  room monitoring f o r  p l ane t a ry  
(bioburden) The changes of r e t r i e v a l  of v i a b l e  microorganisms deposi  
(b ioc lean  room) Serv ices  provided i n  support  of t he  p l ane ta ry  quaran 
biocontamination i n  laminar flow rooms/The e f f e c t  of a i r f l ow v e l o c i t  
b iode tec t ing  and monitoring instruments  open new doors f o r  environme 
(b io ins t rumenta t ion)  Defining Mars' atmosphere - a goal  f o r  t h e  e a r l  
(bioload)  Defining ~ a r s '  atmosphere - a goa l  f o r  t h e  e a r l y  missions/  
(bioload)  P lane tary  quarant ine  program/ 
(bioload)  Spacecraf t  s t e r i l i z a t i o n :  P a r t  11. Some s p e c i f i c  examples 
(bioload)  Spacecraf t  s t e r i l i z a t i o n  - t he  grand requirements/  
Bio logica l  and engineering a spec t s  of spacec ra f t  s t e r i l i z a t i o n /  
b i o l o g i c a l  a spec t s  of spacec ra f t  s te r i l i za t ion /Handbook of 
B io log ica l  handbook f o r  engineers /  
b i o l o g i c a l  handbook f o r  engineers/Procedure manual f o r  p l ane t a ry  spa  
b i o l o g i c a l  i s o l a t i o n  garment a f t e r  chemical impregnation/Evaluation 
b i o l o g i c a l  loading of spacec ra f t  before  sterilization/Techniques f o r  
B io log ica l  l o s s e s  and the  quarant ine  pol icy  f o r  Mars/ 
b i o l o g i c a l  monitoring on luna r  o rb i t e r s /P rog res s ive  
Bio logica l  warfare  decontamination with hypochlor i te /  
biology - prospec ts  and problems i n  t h e  e a r l y  1 9 7 0 1 s / E x t r a t e r r e s t r i a  
biology t o  spacec ra f t  s t e r i l i z a t i o n / A n  a p p l i c a t i o n  of mathematical 
(biometry) B i o s t a t i s t i c s  and space exp lo ra t ion :  Microbiology and st  
(biometry) B i o s t a t i s t i c s  and space explora t ion :  Microbiology and st  
(biometry) Ce r t a in  uncorre la ted  nonparametric t e s t  s t a t i s t i c s /  



(b io~ne t ry )  Technology f e a s i b i l i t y  spacecraft .  I V ,  S t e r i l i z a t i o n  and 
B i o s t a t i s t i c s  and space exp lo ra t ion :  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 space exp lo ra t ion :  Microbiology and s t e r i l i z a t i o n  
book of Mars/The 
burden p r e d i c t i o n s .  Vol. I: Technical  repor t lA study program on t h  
burden p r e d i c t i o n s .  Vol. 11: User 's  manual f o r  t h e  microbia l  burden 
burden p r e d i c t i o n s .  01 .  111 AppendicesIA study program on t h e  de  
burden p red ic t ions .  Vol. I V :  ~ e c h n i c - a 1  r e p o r t ,  addendum/A study p r  
burden p r e d i c t i o n s .  Vol. V: . Appendices, addendum/A study program o 

c a l c u l a t i o n  f o r  spacecraf t /Terminal  s t e r i l i z a t i o n  process  
c a p a b i l i t y  and u t i l i z i n g  a low power gas bear ing  spinmotor and high- 
c a p a b i l i t y  and u t i l i z i n g  a low power gas bear ing  spinmotor and high- 
c a p a b i l i t y  and u t i l i z i n g  a low power gas bear ing  spinmotor and high- 
c a r r i e r s ,  des i cca t ion ,  and r e l a t i v e  c l e a n l i n e s s ]  on the  d e s t r u c t i o n  
CDC 217 remote console/User 's  manual f o r  p l ane t a ry  quarant ine  luna r  
( c e l e s t i a l  bodies )  Spacecraf t  s t e r i l i z a t i o n  - t h e  grand requirement 
c e l l  moisture on t h e  s p o r i c i d a l  a c t i v i t y  of B-propiolactone vapor/EE 
c e l l  moisture on t h e  thermal i n a c t i v a t i o n  r a t e  of b a c t e r i a l  spores/E 
c e l l  recovery from s o l i d  mater ia l s /Microbia l  
chamber, p a r t  B/The e thylene  oxide-Freon 12 decontamination procedur 
chances of r e t r i e v a l  of v i a b l e  microorganisms deposi ted on t h e  moon 
( c h a r a c t e r i s t i c s )  Evaluat ion of f i l t e r s  t o  s t e r i l i z e  l i q u i d s  and gas 
c h a r a c t e r i s t i c s  of c los t r id ia /Low temperature growth 
chemical and phys i ca l  f a c t o r s / S t e r i l i z a t i o n  wi th  gaseous e thylene  ox 
(chemical) Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  quaran 
(chemical) Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  quaran 
chemical impregnation/Evaluation of a NASA b i o l o g i c a l  i s o l a t i o n  garm 
chemical r e s i s t a n c e  of BaciZZus subtiZis va r .  niger spores  included 
chi-square d i s t r i b u t i o n l p a r t  I. The l i m i t i n g  d i s t r i b u t i o n  of t h e  l i k  
( c l a s s  100) The monitoring of laminar downflow c lean  rooms/ 
( c l a s s  100,000) The c lean  room i n  space technology1 
c lean  assembly and s t e r i l i z a t i o n  of s p a c e f l i g h t  hardware/Engineering 
c l e a n l i n e s s  a t  JPL's EASL and SADL/Microbial 
c l e a n l i n e s s ]  on the  d e s t r u c t i o n  of BacilZus subt i l i s  v a r .  niger spor  
(c lean  room) An improved model of t h e  vacuum probe/ 
(c lean  room) B io log ica l  and engineering a spec t s  of spacec ra f t  s t e r i l  
(c lean  room) B io log ica l  handbook f o r  engineers /  
c lean  room complex f o r  microbia l  contamination control /A 
(c lean  room) Development and t e s t  of f l e x i b l e  f i l m  coupon s t r i p s  f o r  
Clean room f a c i l i t i e s  f o r  assembly, Explorer XXXV spacec ra f t /  
(c lean  room) Handbook of b i o l o g i c a l  a spec t s  of spacec ra f t  s t e r i l i z a t  
c lean  room i n  space technology/The 
(c lean  room) Microbiological  s t u d i e s  conducted i n  a v e r t i c a l  laminar 



clean room monitoring for planetary quarantine prograrn/~ysterns ana3.y 
clean room monitoring for planetary quarantine program/~ystems anaby 
clean room monitoring for planetary quarantine grogrm/systems analy 
clean rocm a~itcring for planetary quarantine pr~gram/Systems analy 

', (clean room) Monitoring of sterile areas/ 
(clean room) Progressive biological monitoring on lunar orbiters/ 
(clean room) Techniques for the limitation of biological loading of 
clean room/The basic function of a 
(clean room) The microbiological aspects of sterilization assembly d 
(clean room) Use of laminar flow for environmental control/ 
clean rooms/Comparison of microbial contamination levels among hospi 
clean rooms/The bacteriology of 
clean rooms/The monitoring of laminar downflow 
clostridia/low temperature growth characteristics of 
(CZostridim perfringens) Reduction of microbial dissemination and g 
CZostridim wezchiil~eat and radiation resistance and activation of 
cloth/Comparison of microbial contamination levels on Barbac and cot 
(clothing) Biological warfare decontamination with hypochlorite/ 
(clothing) Comparison of microbial contamination levels on Barbac an 
combustion on the viability of microorganisms/An experiment to deter 
Comparative D125Oc values of naturally occurring spores obtained fro 
Comparison of microbial contamination levels among hospital operatin 
Comparison of microbial contamination levels on Barbac and cotton he 
comparison of two model-discrimination criterialb 
compartmental models/Simultaneous estimation by partial totals for 
complex for microbial contamination control/A clean room 
(components) A clean room complex for microbial contamination contro 
(components assembly) Use of laminar flow for environmental control/ 
components/~ry heat destruction of spores in simulated space vehicle 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
components/Ecology and thermal inactivation of microbes in and on in 
(components) Investigation of the feasibility of sterile assembly of 
components of spacecraft/Sterilization of electronic 
(components) Progressive biological monitoring on lunar orbiters/ 



n
 

0
 8
 

r
t
 

P,
 2. P,
 

r
t 

P
- S w
 

3 0
 

Y
 

0
 

G-
' 

P
- 

o
 

P
 

0
 

09
 

I-
'. n
 

P,
 

P
 

ID
 

X 'd
 

i-
-'
 

0
 

rt
 

e,
 

r
t P
-
 

o
 

3
 

0
 

m
 

r
t
 

3
 

ID
 rn
 

r
t 

Y
 

P
, 

r
t 0
 

m 'd
 

3
 

ID
 

rt
 

ID
 
1
 n

 
n
 

0
 2 P, 3
 5- P,
 

r
t

 
P

- S w
 

5 0
 

Y
 

0
 

d
 

I-
'. 

P
l 

P
 

n
 

P
 

ID
 s P
 G. ID

 
rn

 
rn

 

P,
 

r
t 4
 

w
 

r
 - rn

 F V3 r s a E r 1
 

n
 n

 
0
 
0
 

3
 
0
 

r
t 

3
 

P
, 

r
t 

z. $
 

3
 
r
- 

% 
E

 
P

* 
r
t 

0
 
I-
'. 

3
 
0
 

1
3

 

F
- 

'd
 
x
 

P
P

,
 

P
- 
3
 

n
 a

 
P,
 

0
- 

r
t 

0
 

P
. 

0
 

0
 

7
; 

z 
0
 

0
 
m
 

m
 b

 
P
. 

Y
 

0
 

ID
 
P

 
0
 
0
 

ID
 

09
 

3
 

P
- 

r
t 

n
 

P,
 

rn
 
r
 

r
t c 
P,
 

a
 r

n 
P
. 
'd

 
ID

 
ID

 
rn

 
n
 

r
t 

S
m

 
0
 

rn
 

m
 

'd
 

P
, 

rn
 

n
 a
 

ID
 
P,
 

n
 
n
 

Y
I

D
 

P,
 
n
 

m
 Y

 
r
t 
P,
 m
 

r
t

 

rn
 

r
t
 

ID
 

Y
 

P
. 

I-
' 

1-1.
 

n
 h

h
 

o
 
n
 
n
 

3
 
0
 

0
 

r
t

3
~

 
W

r
t

r
t

 

&.
E 

g 
3
 

P
. 
r
. 

%
2

Z
 

P
- 
r
t 

r
t
 

0
 

P
. 

I-
'. 

3
0

0
 

3
 

!3
 

T
W

W
 

0
 

M
M

 
3

3
5

 
4
 

C
 

m
 I

-'.
 
P

- 
Y

Y
Y

 

E 
8
 8
 

n
3

B
 

C
I

D
I

D
 

-
3

3
 

I
D

r
t

r
t

 
a
P

, 
PI
 

P
P

 

$ 
g 

&. 
P

-'
. n

 
n
 

a
Y

 Y
 

r
n

o
 0

 
l

d
d

 
w

 P
- 

I-
'. 

I
D

0
0

 
P

P
P

 
I

D
0

0
 

P
-2

q
 

ID
 

. T
. n
 

0
 z $ P
- 

3
 

P,
 

r
t I-'
. S v
 

u
 

m
 9 P
 

0
 

'd
 2 z P
, 3a r
t ID
 

rn
 

r
t 

0
 

m
 

m
 

P
 

ID
 F. d
 

P
 

ID
 m
 

P
* 

P
 

B
 

n
 

0
 

C
 

'd
 S rn
 

r
t n
 

I-
'. 

'd
 

rn
 

n
 n

 
0
 
0
 

3
 

0
 

r
t 

3
 

P,
 
r
t 

B
 
P,
 

P
- 

B
 

r
-
 

% 
2 

P
- 
r
t 

0
 

P
. 

3
0

 
3
 

a
-
 

ID
 

r
t 
u
 

ID
 

ID
 

n
 m

 
2 

F 
a
 P

- 
3
 

8
 09 r.
 

P
 
P,
 

c 
Y
 

5
 

0
, 

P
, 

- 
Y
 
P,
 

rn
 
r
t 

z E
! 

n
 r

n 
ID

 
'd

 
0
 
3
 

Y
 

ID
 

P,
 

Y
 

m
 ID

 
r

t
 
1
 I
 

r
 

ID
 
P,
 

9 
09
 

P
 0

 
rn

 
P,
 

P
 

0
 

m
 m

 
0
 

&.
 " 

n
 r

t 
Y
 
3
 

0
 

ID
 

d
 

P
- 

ID
 

P,
 

P
, 

P
 
Y
 

P
 

Y
 3
 

I-
'. 

n
 n

n
 

0
 
n
 n

 
3
 
0
 
0
 

r
t

3
3

 
P

I
-

r
t

 

2.
s 
2 

3
 
r
- 
r
- 

%
2

E
 

P
- 
r
t 

r
t 

0
 
I-
'. 

P
- 

3
0

0
 

1
3

 3
 

C3
 

c
n

n
 

Y
O

0
 

-
3

3
 

I
D

r
t

r
t

 
3
 

Y
 

Y
 

r
t
o

 0
 

P
 
P

 
m

 w
w

 

" 
9 3 

4 
I-
'. 

F
 

L
 

ID
 

ID
 

rn
 

rn
 

m
 

r
t 

0
 

ID
 

Y
 

n
 

n
n

 
n

 
n

 
0
 
0
 

z z
 

PI
 
P,
 

B
 

B
 

5- 
5.

 
P,
 
P,
 

r
t

 r
t 

P
- 
P
-
 

S 
S 

w
w

 

C3
 
C3
 

0
 
P

 
3
 

ID
 

rn
 
0,
 

r
. 

3
 

a
 

ID
 

Y
 

Y
 

0
 

P,
 

0
 

l-
t 

3
 

I-
'. 

2
 

n
 

m
 P

. 
0
 
P

 
Y
 

P
- 

r
t

 
r
t 

P
- 

3
 ID

 
ID

 
rn

 

F 
F

 
Y
 

Y
 

r
t

 
I-
'. 
P,
 

P,
 

rn
 

s
r

n
 

rn
 

ID
 

1
3

 
d

 
P

 
Y

 
Y

 M
 

X
 

'd
 

P
 

0
 

Y
 

ID
 
1
 1 m
 

'd
 

f
i
 

0
 

0
 $ P, '3 5- Pl
 

rt
 

I-
'. S u
 

W
 

I-
'. 

0
 

rn
 

rt
 

P,
 

r
t I-
'. 

m
 

r
t P
. 

0
 

rn
 s a m

 
'd
 

P
, 

0
 

ID
 R 'd
 

P
 

0
 

Y
 

P,
 

r
t P
- 

0
 

3
 .. F n
 

Y
 

0
 u
 

P
- 

O
 

P
 

0
 2
 

0
 I
n
n
 

0
 
0
 

8
 B 

r
t 

r
t 

s $
 

5. 
F 

0,
 
P,
 

r
t

 r
t 

P
. 

I-
'. 

$ 
8
 

'
w

w
 

m
w

 
I-
'. 

P
- 

o
 

o
 

P
P

 
0
 

0
 

09
 
09
 

P
- 

P
. 

0
 
n
 

P,
 
P,
 

P
 P

 

P
 
P,
 

0
 

3
 

m
 a

 
m

 
ID

 
ID

 
rn

 
3
 

09
 

s 
F 

a
 ID

 
ID

 
r
t 

Y
 

3
 P

- 
ID

 
3
 

09
 

9
 

c 
P,
 

P,
 

rn
 

Y
 
'd

 
P,
 

ID
 

3
 
n
 

r
t
 
r
t 

P
 r

n 

E 
0
 

m
 

'd
 

0
 

m
 

P
'd

 
P

- 
P

, 
n

 
n
 

* 
(D

 
0
 

m
 Y

 
0
 
P,
 

Y
 

m
 

r
t 

3:
 

P,
 

rn
 

Y
 

r
t 

rn
 

ID
 

n
 n

n
 

o
 
n
 
n
 

3
 
0
 
0
 

r
t

3
3

 
D

r
t

r
t

 
3

P
,

D
 

r
- 

3
 

3
 

3
 
r
- 
r
. 

P,
 

3
3

 
r

t
P

,
P

,
 

P
r
t
r
t
 

0
 
I-
'. 

P
- 

3
 
0
 
0
 

1
3

 3
 

P,
 

d
'd

 
P

 
Y
 

ID
 

ID
 

rn
 

o
 

rn
 

Y
 

c 
09

 
Y
 

P
a
 

3
 
N
 

P
- 
P,
 

rn
 
r
t 

E 
g 3
 

2' Y
 

h
 

0
 

0
 z !2 5- % I-
'. 2 w
 

fi 'd
 

ID
 

Y
 

I-
'. 2 z r
t 0
 a.
 

ID
 

r
t ID
 

Y
 &
. 

3
 

ID
 

r
t 3
 

ID
 

ID
 m
 

m
 

ID
 n
 

r
t rn
 

0
 m
 

V
] 0
 

I-
' 

P
* 

a
 

P
, iL
 

n
 n

 
g
8
 

z z
 

r
t 

I-
'. 

Y
 

r
t 

P,
 

c 
w

 I
D
 

3
 
3
 

r
t 

r
t

 
m

 rn
 

V
 

L
- 
z' d

 
'd

 
ID

 
Y
 

3
 

ID
 

r
t 

P
 
0
 

P
. 

Y
 

&.
 

3
 '
d
 

P,
 
rl
 

Y
 

0
 

Y
 

09
 

Y
 

9
 
P,
 

E 
B

 
Y
 

w
 

P,
 

I-'
 

3
 
P,
 

r
t 

3
 

r
- 

3
 

3
 

I-
'. 

ID
 

3
 

09
 

P,
 

3
 

rn
 

P,
 
r
t 

P
 
c 

Y
 
a
 

rn
 
Y

 
P

- 
rn

 
m

 
0
 

0
 

Y
 

m
 P,

 
P

I
3

 

'd
 

0
 

0
 

Y
 

rn
 
09
 

rn
 

P
, 

P
- 
3
 

u
 

P
 
n
 

ID
 z f: P
. r2 



n
 
0
 z ti
 
0
 

I-
' 

3
 8 3 0 % \
 

C3
 

0
 z P, 5 P, r
t P
- r" 

r
r

i
 

--
 P 

w
w

m
 

I-'
. 

I-
'."

 
o
o
m
 

P
 P

 r
t 

0
0
0
 

m
D
Q
 

8
 

P
-P

-m
 

0
 

0
 

P,
 
P,
 

P
, 

P
 P

'd
 

'd
 

3
-

P
, 
Y
 

P,
 
3
 
0
 

3
 
a

@
 

a
 

n 
d
(
D
 3

- 
0
 
3
 

0
0
9
 
rt
 

7
;
P
-
0
 

3
 

m
m
 n
 

o
m

0
 

t
i
n
3
 

(D
 
T

i2
 

g
m
 5. 

r
. 
PI
 
3
 

3
m

P
,

 
(

D
'd

 
rt
 

ID
 

ID
 
r
-
 

Y
O

0
 

r
n
r
t
r
r
 

\r
n 

n 
n
 

0
 
0
 

z 5
 

Y
 

P
. 

0
 
3
 

r
 c
 

\
 
0
 

+
$

 
0
 :%
! 

P,
 
Y
 

3
 
rt
 

P
- 

Y
 
n
 

0
 
P

 
0
 

ID
 

n 
P

 
0
 

(D
 

B
 
n
 

'd
 
rt
 

P
 Y
 

(D
 
0
 

X
 
'd

 
3
 

m
 0
 

0
 
Y
 

Y
 

ID
 

m
 

3
 
r
. 

P
- 

V
, 

E 
2
 

0
 

P
, 

b'
d 

P
- 

P
. 

P
, 
a
 

P
 P

- 
n 

a
 

5 
Fi 

rt
 
rt
 

P
, 

P
- 

&.
 I2 

3
 
0
 

% 
% 

P
. 

P
. 

0
 
0
 

3
 
3
 

0
 

m
 &.
 

n
 
Y
 
0
 
0
 

Y
 

09
 

n
n

n
 

1
0

0
 

0
0
0
 

z z
 z 

P,
 
P,
 

(U
 

3
3
3
 

I-'-
 

P
. 

P
- 

2
5

 5
 

n
n

n
 

n
 n

 n
 

0
0
0
 

z z
 z 

E 
li 

E 
P

- 
P
. 
I"
 

3
3

3
 

W
W

P
,

 
rt
 
rt
 
r
t 

C
L
 

w
. 

C
L
 

n
 

n 0
 z s P- 3 % P
- B V
 

m
 

rt
 

(D
 
Y
 

P
- 

I-
' 

P
- ;
 

rt
 

P
- B 0
 

m
 

(0
 

P
 

(D
 

0
 

r
t ti
 
0
 

n
 

n
 
0
 

3
 

'd
 B (0
 z rn 0
 

m
 

rn
 

'd
 

P,
 

.
n

 
(D

 
0
 

Y
 !%
 

rt
 

n
 

n
 
0
 5 P, 3
 

5' p
l rt
 

P
- B w
 

cn
 

(D
 

ti
 s 0
 

(D
 

m
 

'd
 

Y
 
0
 s a (D
 a
 F rn c 'd
 

'0
 
0
 

Y
 

rt
 

0
 

m
 P 'd
 

I-
' 

P,
 k' rt P, Y " 9
 

c P, Y 8 

n 
n

 
0
 
0
 

3
 
0
 

rt
 
3
 

P,
 
rt
 

5. 
li 

3
 
r
. 

P
,
3
 

r
t 
P,
 

P
- 
rt
 

0
 
P

- 
3
 
0
 

3
 

2 
w

 
C
 

(D
 

P
- 
n
 

Y
 

ID
 

(D
 
3
 

3
 
rt
 

(D
 s
 a
 

G 
$ 

\
 
(D

 

P
r 

E 5
 

P
 ID

 
rt
 
3
 

I"
 
r
t 

I 
rn 

rn i2 
F 

09
 

(D
 
'd

 
P

 
a
 P
, 

ID
 
3
 

0
 

(D
 

P
- 

r
t 

rn 
P,
 

P
- 
Y
 

r"
" 

3
 2

 
0
 
P,
 

a
 Y
 

ID
 
P,
 

P
 3
 

rt
 

2 
F 

Y
<

 

$
 

m
 

m
 

P
- Ei 

0
 

o
 -

n
 

o
 
n
 

5
 0

 
0
 

m
3

=
1

 
D

r
)

'
~

 
B
 

bu
 
B,
 

g 
&

. $
 

Q
J
3
r
 

r
t
Q
J
g
?
 

F
e

e
 

0
 

w
-4

8"
 

5
0

 0
 

3
 

3
 

0
 
--

 
k
h
 
z
 E

i 
m

 
3

F
F

 
-3

 @
 

V
3

R
 

*;
 

n (D
 

cn
 
cf 

o
 

w 
e
 

w 
P.
 

o
 

F
o

g
-

 
h

a
0

 
m

w
m

 
4
 

8*
 

$ 
*C

 
s

rm
 
P

 
(D

 
e
 

*
o

m
 

P
f
)
 P

P 
w 

m
 

&"
 

f-
-'

b
L

(a
 

to 
d

 
r.
 

\e
 

rn
 

r-
j;

m
 
m 

=r
" 

cn
 

(D
 

n
 

17
CE
 
0
 

(
P

o
1

 
C

 
ad
 
a
 

w 
t;
 

w
e

!
?

 
(=

. 
;S

1
n
 

(
u

m
m

 
rr

 
a
 

r
-
 9

 
8 

H
 

P
O

D
 

3
 
6
 

5
"

 r
. 

4
 

0
 

m
 

n 
P

q
 

(D
 

0
 

rr
 

1%
 

Q
9 

P
- 

I".
 
i"
- 

n 
3
 

0
 
P,
 

(
D

(
u

!
-
' 

B 
P

 

$
(
D

L
 

rn
 

x w 
P
*
 

P
P

 
P

P
P

N
 

I-
' 

P
P

P
 

P
P

N
N

 
N

 
P

I-
' 

P
P

P
P

 
P

 
P

P
P

P
P

i
"
 

N
~

~
W

W
*

N
P

~
N

~
~

N
W

~
~

~
P

U
P

I
-

'
c

O
P

N
~

~
\

D
N

W
0

3
~

P
 

a
q
q
w
w
*
m
c
.
d
b
J
.
P
u
 

~
U

W
*

N
W

W
P

W
W

I
-

'
N

N
~

~
~

~
P

W
W

P
W

O
O

W
~

W
W

W
N

P
N

P
N

W
P

W
~

~
W

~
W

~
~

~
~

 



- 0
 

P
. 

3
 

0
 

P
, 

3
 

r
t

G
-

 

z :"
J
 

m
 P

r
t
 

'd
 

m
 

3
 3

 Y
 

I
D

w
 
I-
'. 

*
u

 P
 

m
 

0
 

P
- 

O
 

N
 

I 
r

P
,

 
r

e
 

P
O

P
 

i-i 
m

 
09

 
1". 

o
r

t
r

 
P
, 

0
 
I-
'. 

!-
'\
a

 
w

 c
 

l-h
 

-h
. 

I-
'. 

o
o

a
 

Y
 P

 
0
 '
d
 

rt
m

 Y
 

3
F

O
 

ID
 

n
'd

 

a
 

m
 

n
 

0
 2 P,
 ;. f: I-
'. 

5 
iz

 
P

- 
m

 
n
 

rn
 

a 
0
 

z
3

 
(0

 
(D

 
Y

 r
t 

I-
'. 
3
 

P,
 

CC
 

r
 r
 

m
 m

 
1

5
 n

a
a

U
U

f
i

n
 

P
.m

 m
*

r
 u

u
 

m
n

n
 

N
 

n
 

P
P

'N
C

",
 

C
 C

 
o

m
m

w
 

P
,
P
,
 

3
 

P
-
P

-
 
m
 
r
r
 

r
t

O
O

P
,

 
c

c
 

3
3

g
h

D
g

 

3.-
 

g 
I
-
'-
-
 

3
 

Y
 0

 
P

C
 

P
O

P
-

e
 

m
l+

c/
Y

 
r

t
n

m
 

r
-

m
 r

<
 

o
a

 
P

O
 

3
 

c 
m

r
m

2
 2. 

W
Y

O
C

 
P

,n
 

m
Y

m
3

r
g

 
P

 m
 

P,
 

B
 
I-

'.
r
ta

 
F 

I-
h

P
-
3

 
c 

m
'd

 
o

m
~

~
m

~
 

~
~

r
n

m
l

u
r

t
o

 
r
t 

r
-

m
 r
r
i
 
c 

F
r

t
O

r
t

I
-

'
C

I
-

'
.

 
w

3
3

I
-

'.
C

C
n

 
P

- 
3

0
 

09
 

r
t

m
 

3
 
P,
 

0
 
P

P
.
 

a
3

o
~

n
o

 
c

o
=

r
r

o
s

r
.

 
P

,3
 

1
o

c
 

3
 

Y
o

n
3

-
0

 
P

,
m

o
m

Y
m

m
 

3
3

3
\

P
.

 
c 

r
t

r
t

r
t

m
3

g
a

 
I-
'. 

Y
 P
, 

rt
w

 I
-'.

W
 

S
Z

U
S

P
,

 
n

o
 

m
 

r
v

.
r

t
m

 
Y

 Y
 

3
 
c

u
 0
 
r
t 

Y
O

P
,

~
O

O
 

P
3

r
t
 

Y
Y

O
 

m
 P

.P
.Y

 
m

 w
 

m
 

S
I

O
m

m
P

,
 

"'
3

: 
0
 
p.

3 
E

!
$

Y
w

c
r

.
m

m
 

a
r

u
m

r
t

r
t

3
 

m
~

a
 

w
m

'
d

 
r

m
 G 

0
 

P
.

\
P

 
\
 

P
-

5
3

 
P,
 

P
. 

Y
 

P
-

m
 

h
 

i?
 

r
t 

$
2

 
m

 
w 

Y
3

 
* 

Y
 

P
-
r
t
 

o
 

cc
 

B
 

a
 

c 
\
 

f
lP

 
g 

g 
I-
'. 0

3
 

1
 

S
C

 
2 

\I
-
' 

'd
 r

t 
5 r

t
 

P,
 

P
 

m
 

r
-
 

Y
I

 
'd

 
r

t
m

 
pl

 
S 

r
t 

0
 

n
 

u
 

C
 

P,
 

I-
' c m
 

m
 

w
 

M
 

m
 

m
 

m
 

n
 

r
t 0
 

m
 

r
t 

'd
 

m
 

Y
 

P,
 

r
t s P,
 

09
 E 9 I-
' 

0
 

n
 

I-
'. 

r
t 

w
 s r
t 3
 

m
 

a
 

Y
 

w
 :: m
 

P,
 

r
t a
 

(D
 

M
M

M
M

M
U

U
 

n
n

o
n

n
*

I
-

'
.
 

0
 
0
 
0
 
0
 

O
C

C
W

 
r
r
r
r
r
 

3
 

0
0

0
0

0
3

P
,

 
w

m
m

w
w

 m
 

m
 n

U
 

u
 

C
 5 

P,
 

P
. 

I-'
 

C
 N

 

E 
C

 
- P, * r

 
r
 m

 
rt

 
rn

 
m

 
Y

 H
l 

P,
 

0
 

rt
 

Y
 

I-
'. 8 0
 

m
 

m
 Y

 
3
 

a
 P
, 

4 
:: 

3
 0

 
(D

 
3
 

w 
r
t 

r
t 

P,
 

3
 

Y
 r
. 

m
 

9
 

m
 Pl 

P
- 
r
t 

m
 P

- 
r
t 

o
 

P
- 

S
 

C
 
\
 

I-
'. 
C3
 

r
t 

c 
CC

 
Y

 
Y

 
0
 

m
 

m
 3

 
r
t 

bY
 

R
 

m
 

'a 
r
t 

+.
 Pl

 
N

 r
t 

N
 c

 
x 

m
 

m
 
0
 

n,
 

&
I-

'.
 

Tl
- 

S
 

2
i$

 
+. 

m
 

m
 r

t 

C
 &' 

n
 

C
n

Y
O

O
~

 
n
 n

 e
n

 0
9
 

Y
c

C
e

Y
P

*
 

c 
r

m
~

 
r

-
~

m
 

m
r

t
r

t
o

r
t

m
 

m
c

r
o

d
m

r
l

 
*
P

I
-
'.

*
 
I-
'. 

m
m

 m
 o

 
I-'

.@
 

0
 

-
\

r
P

,
 
\
 

Y
 

'3
0

-
P

 
P

e
w

 
'd

 
3

-'
-4

 
'd

o
 

I 
-

P
O

 
F

P
,S

 
P

,s
 

3
 
3
 

(0
 

r
3

w
 

m
l

u
p

l
o

(
D

Q
3

 
m

r
r

t
8

r
t

Y
 

P,
 

CC
 

P,
 
r.
 

~
m

o
r

t
~

m
 

w
 

P
.3

 
m

C
C

 
0
 

a
 

c
o

P
,

m
c

o
 

0
9

w
a

 

P
,

m
m

*
P

,
H

l
 

e
 

P
,

g
o

r
t

P
,

c
+

 
O

P
,

Y
 

s
m

c
c

3
8

 
r

t
r

t
m

~
r

r
o

 
P

 
@

I-
'.
 

3
0

0
 

S
B

 
m

a
~

w
m

o
 

m
(

D
Y

 
a
 

Y
 

3
o

w
m

 
m

 
M

I-
'.

<
 
3
 
r
 

,
n

O
O

r
t

P
-

I
 

E.
Y 

ft
:3

c
n

 
#%

 
Y

o
9

 
n

a
m

 
m

Y
Y

P
P

,
n

 
3

0
C

O
W

O
Y

 
m

 
8
 

VJ
 

Y
 0

 
r
. 

S
rt

I-
'.

P
, 

B
 

r
t

3
m

o
C

r
.

 
m

 
e

n
m

z
 

\
a

@
 m

 
9
0
1
 

o
m

 3
 

Y
 I
-'
.e

 
3

r
t
n

I
-
'.

n
r
.
 

m
 

m
 

m
 r

o
 

r
n

 
e

m
9

 
O

r
t

O
I

-
'
.

 
09

 
~

m
n

 
m

 
D

O
 

m
r

t
 

Y
'

R
o

:
 

r
t

 P
- 

(5
 

I-h
 

P
- 

E
T

'S
+

. 
r
 

E)
 

-
o

r
.

 
P

.r
t-

l-
'N

 
0
 

S
'X

 
0
 
P,
 

m
m

m
r

t
 

m
 

r
t 
F

 
x

m
m

c
l

o
 

r
t

(
D

r
:

P
P

 
n
 P
, 

w
a

\
 

P
 

Y
 e

-
F

 
'd

 
n
 +
.P
, 

0
 
7
 -
\
 

n
 
n
 

0
 

0
 

5 
5 

rn
 

rn
 

m 
m 

rn
 

rn
 

S 
S 

cr
" 
cr
 

Q
J 

@
 

02
 

U1
 

P
-
 P.
 

n 
n
 

8 
3 

'4 
d
 

I-"
. 

I-"
- 

* 
r
i 

0
 

0
 

S
Y

 

i? 
2 

2- 
lu
 

P3
 

I-
l 

i-L
 

&.
 &

. 
O
 

R
 

4
 

rd
 

0
 

0
 

0"
 
5
 

I-"
. 

P
. 

0
 
0
 

I-
'+

' 
0
 

0
 

09
 

09
 

w
 '-

4
 

m
 m

 
2- 4
 

rd
 

rt 
ri
- 

r
r

N
r

 
r
r
r
 

I-
' 

~
o

r
U

w
l

*
*

u
m

.
b

w
~

 
+

C
n

W
*

r
N

m
m

W
f

-
'
-

4
L

n
 



(dena tu ra t i on )  Themal d e s t r u c t i o n  of microorganisms/ 
depos i ted  on t h e  moon by umanned luna r  p s o b e s / ~ b e  chances of r e t r i e  
de sc r ib ing  b a c t e r i a l  a e r o s o l  concent ra t ions  i n  enclosed spaces /h  s t o  
d e s i c c a t i o n ,  and r e l a t i v e  c l e a n l i n e s s ]  on t he  d e s t r u c t i o n  of Bacillu 
(des i cca t ion )  E f f e c t  of b a c t e r i a l  c e l l  moisture  on t h e  s p o r i c i d a l  a c  
des ign  and b u i l d  of a  gas bear ing  gyroscope possess ing  h igh  G and s t  
des ign  and b u i l d  of a  gas bear ing  gyroscope possess ing  h igh  G and s t  
design and b u i l d  of a  gas  bear ing  gyroscope possess ing  high G and s t  
(design c h a r a c t e r i s t i c s )  S t e r i l i z a b l e  i n e r t i a l  s enso r s :  Gas bea r ing  
(design)  Engineering gu ide l ines  f o r  c l ean  assembly and s t e r i l i z a t i o n  
(design)  Experimental hea 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  
(design)  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  
(design)  Spacecraf t  s t e r i l i z a t i o n :  P a r t  11. Some s p e c i f i c  examples/ 
(design)  S t e r i l i z a b l e  high-performance acce le rometer /  
(design)  S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
(design)  S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
(design)  S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
(design)  S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
d e s t r u c t i o n  of BaciZZus subt i l i s  v a r .  niger spo re s  w i t h  gaseous e thy  
d e s t r u c t i o n  of microorganisms/~hermal  
d e s t r u c t i o n  of spo re s  i n  s imula ted  space v e h i c l e  components/Dry-heat 
d e s t r u c t i o n  pa t t e rns /Hea t  
d e s t r u c t i o n  r a t e  of b a c t e r i a l  spo re s /E f f ec t  of temperature  and gas v  
d e t e c t i o n  i n  t h e  s ea rch  f o r  e x t r a t e r r e s t r i a l  l i f e /An  a n a l y s i s  of met 
de te rmina t ion  of i n t e r n a l  microbia l  contamination of s p a c e c r a f t  mate 
de te rmina t ion  of moisture  of t h e  chamber, p a r t  B/The e thy lene  oxide- 
de te rmina t ion  of q u a n t i t a t i v e  microbia l  sampling requirements  of Apo 
de te rmina t ion  of  t h e  moisture  conten t  of t h e  chamber/The e thy lene  ox 
Determination of t h e  te rmina l  s t e r i l i z a t i o n  cyc l e  f o r  a  p o s s i b l e  Mar 
Development and appl ica t ion /A method f o r  mic rob ia l  s u r f a c e  sampling: 
Development and t e s t  of f l e x i b l e  f i l m  coupon s t r i p s  f o r  use a s  a  sam 
development i n  environmental microbiology/Research and 
development l a b o r a t o r i e s  EASL and SADL/The microbio logica l  a spec t s  o  
development of a  mathematical model(s) f o r  microbia l  burden p r e d i c t i  
development of a mathematical model(s) f o r  mic rob ia l  burden p r e d i c t i  
development of a mathematical model(s) f o r  microbia l  burden p r e d i c t i  
development of a  mathematical model(s) f o r  mic rob ia l  burden p r e d i c t i  
development of a mathematical model(s) f o r  mic rob ia l  burden p r e d i c t i  
developments i n  p l ane t a ry  quarant ine/Recent  
(die-away) A s t o c h a s t i c  model de sc r ib ing  b a c t e r i a l  a e r o s o l  concentra  
(die-away) Development and test of f l e x i b l e  f i l m  coupon s t r i p s  f o r  u  
(d ie -of f )  Su rv iva l  of microorganisms on covered s t a i n l e s s  s t e e l  i n i t  
( d i f f u s i o n  b a r r i e r s )  S t e r i l i z a t i o n  w i th  gaseous e thy l ene  oxide: A r 
Diphasic  su rv ivo r  curves  of n a t u r a l l y  occur r ing  spore popula t ion  exp 
( d i s i n f e c t a n t )  S p o r i c i d a l  a c t i v i t y  of sodium hypochlor i te  a t  subzero 
d i ssemina t ion  and germicidal  a c t i v i t y  of e thy lene  oxide/Reduction of 



d i s t r i b u t i o n  o f  the  Likelihood r a t i o  s t a t i s t i c s  -2ZerX, under a c l a s s  
d i s % r f b u t i o n / F a r t  I .  The l i m i t i n g  d i s t r i b u t i o n  of t he  Likelihood r a t  
d iu rna l  f r eez ing  and thawing/The response of spore-forming vs .  nonsp 
downffow c l ean  rooms/The monitoring of laminar 
(dry-heat) A c lean  room complex f o r  microbia l  contamination con t ro l /  
(dry-heat) B io log ica l  and engineering a spec t s  of s p a c e c r a f t  s t e r i l i z  
(dry-heat) Considerat ion f o r  t h e  ~ a r t i a n s /  
Dry-heat d e s t r u c t i o n  of spores  i n  s imulated space veh ic l e  components 
dry-heat d e s t r u c t i o n  r a t e  of b a c t e r i a l  spores /Effec t  of temperature 
dry-heat/Diphasic su rv ivo r  curves of n a t u r a l l y  occurr ing  spore popul 
(dry-heat) Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n  
(dry-heat) Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n  
(dry-heat) Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n  
(dry-heat) Ecology and thermal i n a c t i v a t i o n  of microbes i n  and on i n  
(dry-heat) Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  quaran 
dry-heat /Factors  c o n t r i b u t i n g  t o  polyphasic su rv ivo r  curves of mixed 
(dry-heat) Handbook of b i o l o g i c a l  a spec t s  of spacec ra f t  s t e r i l i z a t i o  
(dry-heat) I n v e s t i g a t i o n  of t he  f e a s i b i l i t y  of s t e r i l e  assembly of s 
Dry-heat on gaseous chemical r e s i s t a n c e  of BaciZZus s u b t i l i s  va r .  n i  
(dry-heat) P o t e n t i a l  e f f e c t s  of recent  f ind ings  on spacec ra f t  s t e r i l  
(dry-heat) Procedure manual f o r  p lane tary  spacec ra f t  t o  be  s t e r i l i z e  
dry-heat r e s i s t a n c e  of BaciZZus s u b t i Z i s  va r .  n ige r l In f luence  of spo 
dry-heat r e s i s t a n c e  of BaciZZus s u b t i Z i s  va r .  n i g e r j I n f l u e n c e  of spo 
Dry-heat r e s i s t a n c e  of spores  of BaciZZus s u b t i Z i s  v a r ,  n i g e r  on Kap 
dry-heat r e s i s t i v i t y  of BaciZZus s u b t i Z i s  va r .  n i g e r  by i n t e r n a l  and 
(dry-heat) Serv ices  provided i n  support of t h e  p l ane ta ry  quarant ine  
dry-heat s t e r i l i z a t i o n  cyc les /S tudies  on e thylene  oxide-Freon 12 dec 
dry-heat s t e r i l i za t ion /Some  observa t ions  regarding f a c t o r s  important 
dry-heat s t e r i l i za t ion /Some  observat ions regard ing  f a c t o r s  important 
(dry-heat) Systems a n a l y s i s  and c lean  room monitoring f o r  p lane tary  
(dry-heat) Systems a n a l y s i s  and c lean  room monitoring f o r  p l ane t a ry  
(dry-heat) The bac t e r io logy  of c lean  rooms/ 
dry-heat/The r e s i s t i v i t y  of microorganisms t o  i n a c t i v a t i o n  by 
dry-heat/The r e s i s t i v i t y  of microorganisms t o  thermal i n a c t i v a t i o n  
d u s t  c o n t r o l  equipment i n  t he  product ion of con t ro l l ed  a i r  environme 

e a r l y  missions/Defining Mars' atmosphere - A goal  f o r  t h e  
EASL and SADL/Microbial c l e a n l i n e s s  a t  JPL's 
EASL and SADL/The microbio logica l  a spec t s  of s t e r i l i z a t i o n  assembly 
EASL-SADL t e s t  and ope ra t ions .  Phase 11: Summary/ 
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 p l a n e t a 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 p l a n e t a 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 p l a n e t a 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 p l a n e t a r  



n
n

n
 

B 
B 

g 
5. 

$. 
$. 

Y
 

Y
Y

 

ID
ID

ID
 

s
t

l
s

 
i
r
h

i
t
 

@
P

I
-

 
r
 +

' 
C

 
n
 
o
 
r
-
 

O
O

P
,

 
5

5
0

-
 

0
 

H
M

Y
 

8
4

0
 

"
O

D
0

 
P

+
'

Y
 

I-
'. 

c 
09

 
0
 
PI
 

Pl
 

p
l

r
t

3
 

r
t 

P
. 

v
- 

F
B

 2 
$ 

0
 

$ 
F

B
 

0
9

0
9

0
9

 

s. s
. s.

 
ID

ID
ID

 
ID

 
ID

 
ID

 
Y
 

Y
 

Y
 

rn
 

P
. 

P
 

.\
s

 s
 

w
0

9
0

9
 

1-
4 

0
0

9
 
P,
 

r
c

 rn 
0
 

W
'd

 
0
9
 

a
m

 
P

-'
. ID

 
n
 

0
 
r
r
t
 

P
, 

P
r

n
 

r
3

 
ID

 
0
 

3
r

n
 m

 
P,
 

3
 

m
r

n
 

a
o

a
 

U
Y

 
0
 

o
n

m
 

3
F

'r
 0

 
ID

 
Y
 

m
P

,
 
P,
 

E
3

z
' 

ID
 

t-' ID
 

,
n

 
r
t Y
 

0
 

'd
 

3
 

0
 

' 
Y
 

ID
 

rn
 

I-
'-
 

rn
 
\
 

3
j 

P,
 

'd
 

P
 

a
 

P
. a
 

ID
 2 P
- 

m
 

P
- S r
t v
* S 0
 

m
 8. 0
 

Y
 

0
 

0
 

Y
 

09
 B P
- 

rn
 

d
 

Y
 

0
 B r
t r E 

ID
 

ID
 

r
 m

 
ID

 
H

l 
0
 

ID
 

r
t 

0
 

Y
 

r
t 

o
 

rn
 

5 
0
 

n
 

m
 

n
 m

 
0
 
0
 

8
 
r
 

T
J
 I-

'. 

sa
 

ID
 
P,
 

3
 
s 

r
t 
a
 

rn
 
P

 
0
 

P
. 

m
a

 
c 

rn
 

P
- 

'd
 
a
 

0,
 

n
 Y

 
ID

 
0
 

n
 
n
 

Y
 

X
 

P,
 

ID
 

m
 r

t 
r
t 

ID
 

m
 3

 
r
t 

09
 

ID
 

P
. 

Y
 

3
 

I-'
. 

ID
 

r
 

P
 n

 
N

 
0
 

% 
i? 

r.
 c

 
0
 

rn
 

s 
r
t 

P
- 

o
 

o
 

H
ls B r
t 3
 

ID
 

4
 

I-
'. 3 v.
 

P
 

v.
 

r
t 

ID
 

m
l

o
 m

 
m

m
m

m
 

m
m

m
m

 
I
D

I
D

I
D

I
D

 
o

n
n

o
 

r
t
r
t
r
t
r
t
 

rn
 

0
 
0
 
0
 

0
 

H
lm

m
 

rn
 

4
 
\

o
 

'd
 

ID
 

C
n

u
 

P,
 
r
'd
 P
, 

n
o

o
u

 
O

n
Y

P
 

n
 

P
. 

I-'
. 

I-
' 

r
t
r

t
n

v
.
 

w
w

 P
-
r
t
 

m
 

a
 r
-
 

r
t

o
P

,
r

o
 

3
 

r
r

n
 

rn
 

r
t 

r
t 

I
D

3
 

B 
Y
 

ID
 

P
- 

rn
 

M
M

M
 

m
m

n
 

m
m

o
 

(
D

I
D

r
 

0
 
0
 
0
 

r
t 

rt
m

 
'-4

 
0
 
0
 

m
m

P
, 3
 

n
 
u

a
 

ID
 

P
, 

r
n

 rt
 

r
r
t
3

 
- 

(D
ID

 

E! 
zg

 
P

- 
P,
 

P
, 

[I1
 
P

I-
' 

r
t c 

0
 
I;
. 

Y
I

D
3

 
ID

 
P

P
,

 
+'-

-L
O 

0
.

 
r
t 

3
8

7
 

r
t 

P
- 
P,
 

P
-

m
 

r
t

 
ID

 
r
t 

P
; 

c 
0
 

n
Y

S
 

E
f 

ID
 

ID
 

0
 

g
B

m
 

"
, 

P. 
9
 n

 
s.ID

 
z 

PI
 

rn
 
u

 
n

'd
 ID

 
r

t
o

r
n

 
P

 Y
 

4
 
P

 r
-
 

%
C

3
 

r
t 

Y
 
a
 

ID
ID

 
rn

 
s

r
n

 
r
t 

5. 
2
 

2 

M
 t

ili
 

n
 

R
 

0
 

0
 

P
 C
-L
 

0
 

0
 

09
 
0s
 

w
 w
 

lu
 
P,
 

iL
 i2

 
c-
F 

rt
 

=r
" 
3
 

m
 

(0
 2 

lu
 

Q
, 

)-
" 

C-
L 

P
- 
P
-
 

2
 

s 
a 

a 
n
 
n
 

rt
 

m
 

I"
. 

r-"
. 

5 
5 

r-
t 

I-
?
- 

P
 
P

- 
O
 
0
 

;i
 

a 
0
 
0
 

W
l 

t-
h 

B
 

B 
I"
. 
i"
. 

n
 
n
 

q
 

rb
 

0
 

0
 

0
- 
b
 

(D
 
m 

V
)
 

m
 

P
.
 P

. 
3
 

a 
lu
 

P
, 

=I
 

=d
 

lL
 

C
z 

0
 
0
 

=i 
C1

 

P.
 P

. 

2 
5 

m
 

CD
 

* 
* 

u
 '
d
 

P
C

-
L

 

$ ID
 

m
 

c-
F 
rt
 

P
, 

lu
 

e-
( 

Y
 



Environmental microbiology as related to planetary quarantine/ 
Environmental microbiology as related to planetary quarantinel 
environmental microbiology/Research and development in 
environmental mdcrobiology/Short courses on basic 
environmental microbiology/Short courses on basic 
environmental understanding/Automatic biodetecting and monitoring in 
environments/Filtration and dust control equipment in the production 
environments used for assembly and test of the Apollo spacecraft/Lev 
equipment in microbiology/Use of laminar airflow 
equipment in the production of controlled air environments/Filtratio 
equipment, tools, experiments and procedures/Analysis of sterile Sam 
estimation by partial totals for compartmental models/Simultaneous 
estimation of ethylene oxide concentration by gas chromatography/The 
(ethylene oxide and methyl bromide) Dry-heat on gaseous chemical res 
ethylene oxide: A review of chemical and physical factors/Steriliza 
(ethylene oxide) C702543 alpha I11 ball bearing gyroscope motor ster 
ethylene oxide concentration by gas chromatography/The ethylene oxid 
(ethylene oxide) Effects of decontamination and sterilization on spa 
ethylene oxide-Freon 12 decontamination and dry-heat sterilization c 
ethylene oxide-Freon 12 decontamination procedure B. The quantitati 
ethylene oxide-Freon 12 decontamination procedure: Control and dete 
ethylene oxide-Freon 12 decontamination procedure: The control and 
(ethylene oxide) Handbook of biological aspects of spacecraft steril 
ethylene oxide/Influence of various pretreatments [carriers, desicca 
(ethylene oxide) Problems associated with the recovery of bacterial 
ethylene oxide/~eduction of microbial dissemination and germicidal a 
(ethylene oxide) Services provided in support of the planetary quara 
(ethylene oxide) Spacecraft sterilization: Part 11. Some specific 
(ethylene oxide) Sterilizable liquid propulsion system/ 
(ethylene oxide) Sterilizable liquid propulsion system/ 
(ethylene oxide) Sterilizable liquid propulsion system/ 
ethylene oxide sterilization/Problem areas with 
evaluation and refinement of a mathematical model for the statistica 
Evaluation of a NASA biological isolation garment after chemical imp 
evaluation of aseptic procedures/Some aspects of microbiological 
Evaluation of filters to sterilize liquids and gases/ 
Evaluation of leakage of microbial contamination from Gemini space s 
evaluation of microbial contamination levels/Surveyor spacecraft 
evaluation of the vacuum probe surface sampler/A microbiological 
(evaluation) Surface sampling with an agar spray technique/ 
examination of space hardwarelNASA standard procedures for the micro 
exampleslSpacecraft sterilization: Part 11. Some specific 
(exobiology) A multi-stage decision model for mission non-contaminat 
(exobiology) Back contamination/ 
(exobiology) Consideration for the Martians/ 
(exobiology) Defining Marss atmosphere - a goal for the early missio 



(exobi~lo~y) Planning study for an organ i c  constitutents inventory p 
(exobiology) Research and development in environmental microbiology/ 
(exobiology) Spacecraft sterilization - the grand requirements/ 
(exobiology) Eterilizaticn of electronic components of spacecraft! 
experiences with laminar flow/Surgical 
Experimental approaches to controlling the environment/ 
Experimental heat chamber for sterilization of large interplanetary 
Experimental heat chamber for sterilization of large interplanetary 
Experimental heat chamber for sterilization of large interplanetary 
experiments and procedures/Analysis of sterile sampling equipment, t 
exploration: Microbiology and sterilization/~iostatistics and space 
exploration: Microbiology and sterilization/Biostatistics and space 
exploration of the stratosphere/Microbiological 
Explorer XXXV spacecraft/Clean room facilities for assembly, 
exposure/Response of viruses to environmental 
external water/Alteration of dry-heat resistivity of BaciZZus subti2 
extrapolation of microbial survivor curves for planetary quarantine 
(extrapolation) The effect of low numbers of microorganisms on sampl 
Extraterrestrial biology - prospects and problems in the early 1970' 

facilities for assembly, Explorer XXXV spacecraft/Clean room 
facility for isolation of low resistance hospital patientslb laminar 
factors important in dry-heat sterilization/~ome observations regard 
factors important in dry-heat sterilization/Some observations regard 
factors/Sterilization with gaseous ethylene oxide: A review of chem 
feasibility of sterile assembly of silver-zinc batteriesIInvestigati 
feasibility spacecraft. IV. Sterilization and bioassay/Technology 
film at high temperatures/Dry-heat resistance of spores of BaciZZus 
(filter) Consideration for the Martians/ 
filter: Its potentials and limitations/The absolute 
(filter) Monitoring of sterile areas/ 
(filter) Use of laminar flow for environmental control/ 
(filters) Surgical experiences with laminar flow/ 
(filters) The clean room in space technology/ 
filters to sterilize liquids and gases/Evaluation of 
Filtration and dust control equipment in the production of controlle 
(filtration) Method for obtaining free bacterial spores of BaciZZus 
findings on spacecraft sterilization requirements/Potential effects 
flexible film coupon strips for use as a sampling technique/Developm 
flightl~he microbiological flora of the Gemini IX spacecraft before 
flora of the Gemini IX spacecraft before and after flight/The microb 
fractured solids/Release of microbial contamination from 
freezing and thawing/The response of spore-forming vs. nonspore-form 



Freon 12 decontamination and dry-heat s t e r i l i z a t i o n  cycLes/Studies o  
Freon 12 decontamination procedure:  Control  and d e t e m i n a t i o n  of t h  
Freon 12 decontamination procedure: The c o n t r o l  and de te rmina t ion  o 
Freon 12 decontamination procedure £5. The q u a n t i t a t i v e  e s t ima t ion  o 
(Freon 12-ethylene oxide)  The e thy lene  oxide-Freon 12 decontaminatio 
func t ion  of a c l ean  room/The b a s i c  

garment a f t e r  chemical impregnat ion/Evaluat ion of a  NASA b i o l o g i c a l  
gas bear ing  gyro FGG334S/Sterilizable wide ang le  
gas bear ing  gyro F ~ G 3 3 4 s / ~ t e r i l i z a b l e  wide ang le  
gas bear ing  gyro ~ ~ G 3 3 4 ~ / ~ t e r i l i z a b l e  wide ang le  
gas bear ing  gyroscope possess ing  high-G and s t e r i l i z a t i o n  c a p a b i l i t y  
gas bear ing  gyroscope possess ing  high-G and s t e r i l i z a t i o n  c a p a b i l i t y  
gas bear ing  gyroscope possess ing  high-G and s t e r i l i z a t i o n  c a p a b i l i t y  
Gas bear ing  g y r o s / S t e r i l i z a b l e  i n e r t i a l  s enso r s :  
Gas bear ing  g y r o s / S t e r i l i z a b l e  i n e r t i a l  s enso r s :  
gas chromatography/The e thy l ene  oxide-Freon 12 decontamination proce 
gaseous chemical r e s i s t a n c e  of BaciZZus subtiZis va r .  niger spores  i 
gaseous e thy l ene  oxide:  A review of chemical and p h y s i c a l  f a c t o r s / S  
gaseous e thy l ene  ox ide / Inf luence  of var ious  pre t rea tments  [ c a r r i e r s ,  
gases /Evalua t ion  of f i l t e r s  t o  s t e r i l i z e  l i q u i d s  and 
gas  v e l o c i t y  on t h e  dry-heat d e s t r u c t i o n  r a t e  of  b a c t e r i a l  spores/Ef 
Gemini I X  spacec ra f t  be fo re  and a f t e r  f l i g h t / T h e  microbio logica l  £10 
Gemini space su i t /Eva lua t ion  of leakage of microbia l  contamination f  
geometric c e n t e r  temperatures  i n  t r a n s i e n t  conduction h e a t  flow/The 
germicidal  a c t i v i t y  of e thy l ene  oxide/Reduction of microbia l  dissemi 
goa l  f o r  t h e  e a r l y  missions/Defining Mars' atmosphere 
Goals and p o l i c i e s  f o r  our phys i ca l  environment/ 
growth c h a r a c t e r i s t i c s  of  c los t r id ia /Low temperature 
growth d e t e c t i o n  i n  t h e  s ea rch  f o r  e x t r a t e r r e s t r i a l  l i f e / A n  a n a l y s i s  
gu ide l ines  f o r  c l ean  assembly and s t e r i l i z a t i o n  of s p a c e f l i g h t  hardw 
gyro FGG334SlSteril izable wide angle  gas bear ing  
gyro FGG334SlSteril izable wide angle  gas bear ing  
gyro FGG334S/Steril izable wide angle  gas bear ing  
g y r o s / S t e r i l i z a b l e  i n e r t i a l  s enso r s :  Gas bear ing  
g y r o s / S t e r i l i z a b l e  i n e r t i a l  s enso r s :  Gas bea r ing  
gyroscope motor s t e r i l i z a t i o n  program/~702543 a lpha  111 b a l l  bear ing  
gyroscope possessing high-G and s t e r i l i z a t i o n  c a p a b i l i t y  and u t i l i z i  
gyroscope possessing high-G and s t e r i l i z a t i o n  c a p a b i l i t y  and u t i l i z i  

Handbook f o r  b i o l o g i c a l  a spec t s  of spacec ra f t  s t e r i l i z a t i o n /  
handbook f o r  engineers /£5 io logica l  



P
F
F
F
P
n
3
F
X
F
-
F
F
F
-
F
X
n
n
n
n
n
n
n
n
n
-
 

ID
 

ID
 

ID
 

ID
 

ID
 

F
I

D
 I

D
 

ID
 

ID
 

F
I

D
 I
D

 
ID

 
F

I
D

I
D

 F
F

P
F

S
F

F
F

P
S

 
F

J
F

J
F

J
F

J
P

,
I

D
F

J
F

J
F

J
P

,
I

D
F

J
F

J
F

J
I

D
F

J
P

,
P

,
P

,
P

,
F

J
P

,
P

,
F

J
P

,
P

,
P

,
 

r
t

n
r

t
r

t
r

t
P

,
I

-
t

R
I

-
t

I
-

t
F

J
r

t
n

I
-

t
P

,
n

R
I

-
(

Y
t

i
I

-
(

I
-

(
I

-
(

I
-

(
I

-
(

I
-

(
Y

 
\
n

\
 

rt
 

r
t
\
 

a
a

a
a

a
a

a
a

a
a

 
r

t
w

0
1

-
h

~
 
W

a
a

e
 

o
n

n
-

w
p

r
r

:
r

:
r

:
r

:
r

:
r

:
r

:
r

:
r

:
r

:
 

(
D

I
D

3
r

P
,

I
D

P
(

D
(

D
(

D
n

P
F

P
 

P
-

s
F

J
F

J
P

,
P

,
F

J
F

J
F

J
P

,
F

J
P

,
 

m
r

n
 

o
n

~
u

r
n

m
m

~
~

~
~

~
 

C
I

~
~

~
~

I
-

(
I

-
(

I
-

(
Y

Y
Y

I
-

(
W

W
 

r
-

I
-

1
.

m
r

:
r

t
n

=
t

r
t

r
t

n
n

~
~

B
4

r
 

m
r

o
m

r
r

,
m

c
o

n
,

m
m

n
,

 
rn

 
rn

 
u
 
1
0
 

T
D
 
K
 
K
 

n
 
w

b
d

b
o

~
.

n
 

W
~

W
W

~
W

W
W

W
V

 

. 
. 

d
d

d
 

O
O

O
n

t
-

'
r

t
 

C
(

.
.

 
. 

0
 

“
c
 g

r
n

 f
g

g
 ~

~
E

~
t

;
:

~
 

W
P

W
O

 
~
,
t
,
)
-
h
m
T
n
,
 

K
 
m
1
 ~

-
d

 
o
 
d

m
 m

 m
-
d
 

i
o

i
o

i
o

m
.

 
-

.
 

b
 

ti.
 
2
-
 G
. 

n
i&

G
,t

-'
i-

tF
i&

E
fo

' 
r
t
n

 
(

D
I

D
(

D
f

D
(

D
3

Y
 

c
o

n
r

n
3

r
i

~
r

 
(D

 
I

D
U

 m
 I

-
1

.P
.P

-
n

P
-
m

 
O

Y
O

 
P

P
W

H
S

P
-

 
m

s
 n

 
a,
 

r
-

r
-

r
-

~
m

 
rn

 

&
 

.N
 

.N
 

.N
 

pi
 

F
J

O
S

I
D

P
,

P
,

p
l

F
J

F
J

H
l

 
3

d
 
t
-
i
r
t
d

d
d

d
r
t
 

G
 

P
-I

-(
 

P
P

-
P

P
P

P
 

F
J

O
O

O
O

(
D

(
D

I
D

~
r

n
 

+
I
d

0
 

I
d

3
 

I-
t 



(heat) Sterilizable liquid propulsion system/ 
heak sterilization cycles/Studies on ethylene oxide-Freon 12 deconta 
heak sterilization/Some observations regarding factors important in 
heat sterilization/Some observations regarding factors iinportant in 
(heat) Study of analytical techniques in planetary quarantinel 
heat/~he resistivity of microorganisms to inactivation by dry- 
heat/The resistivity of microorganisms to thermal inactivation by dr 
heating. Vol. 111. Biological handbook for engineers1Procedure manu 
(HEPA) Evaluation of filters to sterilize liquids and gases/ 
high-performance accelerometer/Sterilizable 
high-performance accelerometer/Sterilizable 
high temperatures/Dry-heat resistance of spores of BaciZZus subtiZis 
(high-volume) Novel multi-slit large volume air sampler/ 
hospital operating rooms and industrial clean rooms/Comparison of mi 
hospital patientslh laminar flow facility for isolation of low resis 
(humidity) Problem areas with ethylene oxide sterilization 
(humidity) Sterilization with gaseous ethylene oxide: A review of c 
hypochlorite at subzero temperatures/Sporicidal activity of sodium 
hypochlorite/Biological warfare decontamination with 

identification of microorganisms by continuous particle electrophore 
(impinger) Novel multi-slit large volume air sampler/ 
Implications of recent studies on spacecraft contamination/ 
important in dry-heat sterilization/Some observations regarding fact 
important in dry-heat sterilization/Some observations regarding fact 
impregnation/~valuation of a NASA biological isolation garment after 
inactivation by dry-heat/The resistivity of microorganisms to 
inactivation/Instrument for study of microbial thermal 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vheicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of microbes in and on interplanetary space vehicle comp 
inactivation of viruses and rickettsiae by heat/Bibliography on 
inactivation rate of bacterial spores/Effect of cell moisture on the 



industrial clean sokams/Comparison of dcrobia3. contamination Levels 
inertial sensors: Gas bearing gyros/Sterilizable 
inertial sensors: Gas bearing gyros/~terilizable 
Influence of various pretreatments [carriers, desiccation, and relat 
information system for planetary quarantine for lunar programs/An in 
information system using the CDC 217 remote console/User's manual fo 
(insonation) Services provided in support of the planetary quarantin 
Instrument for study of microbial thermal inactivation 
instruments open new doors for environmental understanding/Automatic 
(instrumentation) The ethylene oxide-Freon 12 decontamination proced 
interactive computer information system for planetary quarantine for 
internal and external water/Alteration of dry-heat resistivity of Ba 
internal contamination/Current status of investigation of D and z va 
internal microbial contamination of spacecraft materials/The evaluat 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/~cology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/Ecology and thermal inactiva 
interplanetary space vehicle components/~cology and thermal inactiva 
interplanetary structures/Experimental heat chamber for sterilizatio 
interplanetary structures/Experlmental heat chamber for sterilizatio 
interplanetary structures/~xperimental heat chamber for sterilizatio 
inventory program/Planning study for an organic constituents 
investigation of D and z values for internal contamination/Current s 
investigation of selected spacecraft parts and materials/Microbiolog 
investigations/Status report on D ,  z ,  and Aw value 
(isolation) Comparison of microbial contamination levels on Barbac a 
isolation garment after chemical impregnation/Evaluation of a NASA b 
isolation of low resistance hospital patients/A laminar flow facilit 
(isolators) Techniques for sterile insertion and repair of spacecraf 

Kapton and Teflon film at high temperatures/~ry-heat resistance of s 
kill of viable organisms during ~ars' atmospheric entrylA study of t 
(kinetics) A rational model for thermal sterilization of microorgani 
(kinetics) Alteration of dry-heat resistivity of BaciZZus subtiZis v 
(kinetics) Diphasic survivor curves of naturally occurring spore pop 
(kinetics) The resistivity of microorganisms to thermal inactivation 



l a b o r a t o r i e s  U S L  and ~A13L/The microbiological a s p e c t s  of s t e r i l i z a t  
( l amina r  a i r f l ow)  A s tudy of t he  poss ib l e  movement of fnrHcroorganisms 
(laminar a i r f l ow)  Environmental microbiology a s  r e l a t e d  t o  p lane tary  
(laminar a i r f l ow)  Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  
laminar a i r f l o w  equipment i n  m i c r o b i o l o g y / ~ s e  of 
(laminar a i r f l ow)  Handbook of b i o l o g i c a l  a spec t s  of spacec ra f t  s t e r i  
(laminar a i r f l ow)  Improved method f o r  pouring Rodac p l a t e s /  
(laminar a i r f l ow)  Monitoring of s t e r i l e  a r e a s /  
(laminar a i r f l ow)  Progress ive  b i o l o g i c a l  monitoring on luna r  o r b i t e r  
laminar a i r f l o w  surgery/Microbiological  s t u d i e s  conducted i n  a v e r t i  
( laminar a i r f l ow)  Techniques f o r  t h e  l i m i t a t i o n  of b i o l o g i c a l  loadin  
(laminar a i r f l ow)  The bac ter io logy  of c lean  rooms/ 
(laminar a i r f l o w )  The microbio logica l  a spec t s  of s t e r i l i z a t i o n  assem 
laminar downflow c l ean  r o o m s / ~ h e  monitoring of 
laminar flow f a c i l i t y  f o r  i s o l a t i o n  of low r e s i s t a n c e  h o s p i t a l  p a t i e  
laminar flow f o r  environmental control /Use of 
laminar flow f o r  t h e  neurosurg ica l  ope ra t ing  room. Technical  no te /  
laminar flow ope ra t ing  room/~ontaminat ion l e v e l s  i n  a 
laminar flow rooms/The e f f e c t  of a i r f l ow v e l o c i t y  on biocontaminat io 
laminar f low/Surgical  experiences wi th  
( lander )  Defining Mars' atmosphere - a goa l  f o r  t h e  e a r l y  missions/  
l a r g e  volume a i r  sampler/Novel m u l t i - s l i t  
leakage of microbia l  contamination from Gemini space su i t /Eva lua t ion  
l e v e l s  among h o s p i t a l  opera t ing  rooms and i n d u s t r i a l  c lean  rooms/Com 
l e v e l s  i n  a laminar flow opera t ing  room/Contamination 
Levels of microbia l  contamination de t ec t ed  on luna r  spacec ra f t /  
Levels of microbia l  contamination i n  environments used f o r  assembly 
Levels on Barbac and co t ton  herringbone t w i l l  cloth/Comparison of m i  
levels /Surveyor s p a c e c r a f t  - evalua t ion  of microbia l  contamination 
l i m i t a t i o n  of b i o l o g i c a l  loading of spacec ra f t  be fo re  s t e r i l i z a t i o n /  
l imi t a t ions /The  abso lu t e  f i l t e r :  Its p o t e n t i a l s  and 
l i m i t i n g  d i s t r i b u t i o n  of the  l i ke l ihood  r a t i o  s t a t i s t i c s  -2Zdn unde 
l i q u i d  propuls ion  sys t em/S te r i l i zab le  
l i q u i d  propuls ion  s y s t e m l S t e r i l i z a b l e  
l i q u i d  propuls ion  sys t em/S te r i l i zab le  
l i q u i d  propuls ion  s y s t e m l S t e r i l i z a b l e  
l i q u i d  rocke t  engine combustion on t h e  v i a b i l i t y  of microorganisms/A 
l i q u i d s  and gases/Evaluat ion of f i l t e r s  t o  s t e r i l i z e  
loading of spacec ra f t  before  sterilization/Techniques f o r  t h e  l i m i t a  
l o c a l  a l t e r n a t i v e s .  P a r t  11. Minimum average r i s k  dec i s ion  procedur 
logar i thmic  e x t r a p o l a t i o n  of microbia l  su rv ivo r  curves f o r  p lane tary  
l o s s e s  and the  quarant ine  pol icy  f o r  M a r s / ~ i o l o g i c a l  
low numbers of microorganisms on samples assayed by t h e  NASA s t anda r  
low r e s i s t a n c e  h o s p i t a l  p a t i e n t s l b  laminar flow f a c i l i t y  f o r  i s o l a t i  
Low temperature growth c h a r a c t e r i s t i c s  of c l o s t r i d i a l  
( lunar )  Back contamination/ 



(lunar) Evaluation of a NASA biological isolation gament after chem 
(lunar missions) Systems analysis and clean room monitoring for plan 
(lunar missions) Systems analys is  and clean room monitoring for plan 
lunar orbiters/Pregressive biological monitoring on 
(lunar) Planning study for an organic constitutents inventory progra 
lunar probes/The chances of retrieval of viable microorganisms depos 
lunar programs/An interactive computer information system for planet 
lunar programs information system using the CDC 217 remote console/U 
lunar spacecraft/Levels of microbial contamination detected on 
(lunar system) Systems analysis and clean room monitoring for planet 
(lyophilization) Ecology and thermal inactivation of microbes in and 
(lysozyme) Method for obtaining free bacterial spores of BaciZZus su 

maintenance by pressurization/A study of aseptic 
(maintenance) Techniques for sterile insertion and repair of spacecr 
Man in the space environment / 
manual for planetary quarantine lunar programs information system us 
manual for planetary spacecraft to be sterilized by heating. Vol. 
manual for the microbial burden prediction modellA study program on 
manuals and planning study in planetary quarantinelTechnica1 
(Mariner 67) Implications of recent studies on spacecraft contaminat 
Mariner Venus 1972 missionlh preliminary quarantine analysis of a po 
(Mars) An experiment to determine the effects of solid and liquid ro 
Mars' atmosphere - a goal for the early missions/Defining 
Mars atmospheric entry/A study of the thermal kill of viable organis 
~ars/~iological losses and the quarantine policy for 
Mars capsule/Determination of the terminal sterilization cycle for a 
(Mars) Planetary quarantine and space vehicle sterilization/ 
Mars/The book of 
(Mars) The response of spore-forming vs. nonspore-forming bacteria t 
Martian quarantine risk model/A 
Martians/Consideration for the 
(mated surfaces) Ecology and thermal inactivation of microbes in and 
(mated surfaces) Ecology and thermal inactivation of microbes in and 
(mated surfaces) Ecology and thermal inactivation of microbes in and 
(mated surfaces) Ecology and thermal inactivation of microbes in and 
(mated surfaces) Ecology and thermal inactivation of microbes in and 
materials/Effects of decontamination and sterilization on spacecraft 
materials/Microbial cell recovery from solid 
materials/Microbiological investigation of selected spacecraft parts 
materials/The evaluation and refinement of a mathematical model for 
mass average and geometric center temperatures in transient conducti 
mathematical biology to spacecraft sterilization/The application of 
(mathematical model) Biestatistics and space exploration: Microbiol 



(rnthematical model) Experimental heat chamber for sterilization of 
-thematical model for the statistical determination of internal mic 
mathematical model(§) for microbial burden predictions. Vol. I: Te 
mathematical model(s) for iidcroblal burden przdictions. Vol. 11: U 
mathematical model(s) for microbial burden predictions. Vol. 111: 
mathematical model(s) for microbial burden predictions. Vol. IV: T 
mathematical model(s) for microbial burden predictions. Vol. V: Ap 
(mathematics) A Martian quarantine risk model/ 
(mathematics) Biostatistics and space exploration: Microbiology and 
(mathematics) Certain uncorrelated nonparametric test statistics/ 
(mathematics) Part I. The limiting distribution of the likelihood ra 
(mathematics) Planning study for an organic constituents inventory p 
(mathematics) Simultaneous estimation by partial totals for compartm 
Measuring and relating atmospheric pollution to meteorological param 
meteorological parameters/Measuring and relating atmospheric polluti 
method for microbial surface sampling: Development and application/ 
Method for obtaining free bacterial spores of BaciZZus subtiZis var. 
method for pouring Rodac plates/Improved 
methods for growth detection in the search for extraterrestrial life 
(methyl bromide and ethylene oxide) Dry-heat on gaseous chemical res 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbes in and on interplanetary space vehicle components/Ecology a 
microbial burden predictions. Vol. I: Technical Report/A study pro 
microbial burden predictions. Vol. 11: User's manual for the micro 
microbial burden predictions. 0 1  111 Appendices/A study program 
microbial burden predictions. Vol. IV: Technical report, addendum/ 
microbial burden predictions. Vol. V: Appendices, addendumlb study 
(microbial burden) Systems analysis and clean room monitoring for pl 
Microbial cell recovery from solid materials/ 
Microbial cleanliness at JPL's EASL and SADL/ 
microbial contamination controllh clean room complex for 
microbial contamination detected on lunar spacecraft/Levels of 
Microbial contamination detected on the Apollo 7 spacecraft/ 
microbial contamination from fractured soPids/RePease of 
microbial contamination from Gemini space suit/Evaluation of leakage 



microbial containation i n  envj.ronments used f o r  assembly and test o 
microbial contamination levels among hospital operating rooms and in 
microbial contamination levels on Barbac and cot ton herringbone twil 
microbial contamination levelsj~urveyor spacecraft - evaluation of 
microbial contamination of spacecraft materials/The evaluation and r 
(microbial contamination) Progressive biological monitoring on lunar 
microbial dissemination and germicidal activity of ethylene oxide/Re 
microbial release probabilities on spacecraft sterilization requirem 
(microbial resistance) Study of analytical techniques in planetary q 
microbial sampling requirements for Apollo modules1The determination 
(microbial) Services provided in support of the planetary quarantine 
microbial surface sampling: Development and application/A method fo 
microbial survivor curves for planetary quarantine requirements/On 1 
microbial thermal inactivation/Instrument for study of 
microbiological aspects of sterilization assembly development labora 
microbiological evaluation of aseptic procedures/Some aspects of 
microbiological evaluation of the vacuum probe surface sampler/A 
microbiological examination of space hardwarelNASA standard procedur 
Microbiological exploration of the stratosphere1 
microbiological flora of the Gemini IX spacecraft before and after f 
(microbiological) Implications of recent studies on spacecraft conta 
Microbiological investigation of selected spacecraft parts and mater 
Microbiological sampling of surfaces/ 
Microbiological studies conducted in a vertical laminar airflow surg 
(microbiological) User's manual for planetary quarantine lunar progr 
Microbiology and sterilization/Biostatistics and space exploration: 
Microbiology and sterilization/Biostatistics and space exploration: 
microbiology as related to planetary quarantine/Environmental 
microbiology as related to planetary quarantine/Environmental 
(microbiology) Recent developments in planetary quarantine1 
microbiology/Research and development in environmental 
microbiology sampling on surfaces: Agar spray/An improved technique 
microbiology/Short courses on basic environmental 
microbiology/Short courses on basic environmental 
microbiology/Use of laminar airflow equipment in 
(microbiotank) Reduction of microbial dissemination and germicidal a 
micron spectrum/Continuous monitoring of aerosols over the 0.001- to 
(microorganisms) An analysis of methods for growth detection in the 
microorganisms/An experiment to determine the effects of solid and 1 
(microorganisms) An improved model of the vacuum probe/ 
microorganismslA rational model for thermal sterilization of 
microorganisms associated with the Apollo 7 spacecraft/Types of 
(microorganisms) A study of aseptic maintenance by pressurization/ 
(microorganisms) Biological losses and the quarantine policy for Mar 
microorganisms by continuous particle electrophoresis/Rapid identifi 
microorganisms deposited on the moon by unmanned lunar probes/The ch 
(microorganisms) Development and test of flexible film coupon strips 



(microorganisms) Handbook of b i o l o g i e a l  aspects of  spacecraft steril 
(microorganisms) Heat destruction patterns/ 
microorganisms in an urban atrnosphere/viable 
microorganisms in space/Survival of 
(microorganisms) Laminar flow for the neurosurgical operating room. 
(microorganisms) Novel multi-slit large volume air sampler/ 
microorganisms on covered stainless steel initially contaminated by 
microorganisms on samples assayed by the NASA standard procedure/The 
(microorganisms) Potential effects of recent findings on spacecraft 
(microorganisms) Services provided in support of the planetary quara 
(microorganisms) Some observations regarding factors important in dr 
(microorganisms) Spacecraft sterilization - the grand requirements/ 
(microorganisms) Status report on D, z ,  and Aw value investigations/ 
(microorganisms) Surface sampling with an agar spray technique/ 
(microorganisms) Surgical experiences with laminar flow/ 
(microorganisms) Systems analysis and clean monitoring for planetar 
(microorganisms) Techniques for the limitation of biological loading 
(microorganisms) The response of spore-forming vs. nonspore-forming 
microorganisms/Thermal destruction of 
microorganisms through small orificeslA study of the possible moveme 
microorganisms to inactivation by dry-heat/The resistivity of 
microorganisms to thermal inactivation by dry-heat/The resistivity 
minimum average risk decision procedures for the noncentral chi-squa 
missionlh preliminary quarantine analysis of a possible Mariner Venu 
mission non-contamination requirements/A multi-stage decision model 
missions/~efining Mars1 atmosphere - a goal for the early 
model/A Martian quarantine risk 
model describing bacterial aerosol concentrations iq enclosed spaces 
model-discrimination criterialh comparison of two 
model for mission non-contamination requirementslh multi-stage decis 
model for the statistical determination of internal microbial contam 
model for thermal sterilization of microorganisms/A rational 
model of the vacuum probe/An improved 
(model) On logarithmic extrapolation of microbial survivor curves fo 
(model) Systems analysis and clean room monitoring for planetary qua 
(model) Systems analysis and clean room monitoring for planetary qua 
(model) Systems analysis and clean room monitoring for planetary qua 
(model) The chances of retrieval of viable microorganisms deposited 
(modeling requirements) Techniques for the limitation of biological 
modeling to space vehicle sterilization/Application of thermal 
model(s) for microbial burden predictions. Vol. I: Technical Repor 
model(s) for microbial burden predictions. Vol. 11: User's manual 
model(s) for microbial burden predictions. 0 1 .  1 1 1  AppendiceslA 
model(s) for microbial burden predictions. Vol. IV: Technical rep 
medel(s) for microbial burden predictions. Vol. V: Appendices, add 
models/~imultaneous estimation by partial totals for compartmental 



modules/The deteminatisn s f  quantitative m i c r o b i a l  sampl ing require 
moisture content sf the chamber/The ethylene oxide-Freon 12 decontam 
moisture content on the dry-heat resistance of Bacillus subtilis var 
moisture content on the dry-heat resistance of BaciZZus sub-bizis var 
moisture of the chamber, part  he ethylene oxide-Freon 12 decontam 
moisture on the sporicidal activity of B-propiolactone vapor/Effect 
moisture on the thermal inactivation rate of bacterial spores/Effect 
(monitoring) Development and test of flexible film coupon strips for 
monitoring for planetary quarantine program/Systems analysis and cle 
monitoring for planetary quarantine program/Systems analysis and cle 
monitoring for planetary quarantine program/Systems analysis and cle 
monitoring for planetary quarantine program/Systems analysis and cle 
(monitoring) Implications of recent studies on spacecraft contaminat 
monitoring instruments open new doors for environmental understandin 
monitoring of aerosols over the 0.001- to 10 micron spectrum/~ontinu 
monitoring of laminar downflow clean rooms/The 
Monitoring of sterile areas/ 
monitoring on lunar orbiters/Progressive biological 
moon by unmanned lunar probes/The chances of retrieval of viable mic 
motor sterilization program/C702543 alpha 111 ball bearing gyroscope 
movement of microorganisms through small orificeslA study of the pos 
multiplier phototubes/Improved sterilizable 
multiplier phototubes/Improved sterilizable 
multi-slit large volume air sampler/Novel 
multi-stage decision model for mission non-contamination requirement 

NASA biological isolation garment after chemical impregnation/Evalua 
NASA standard procedures for the microbiological examination of spac 
NASA standard procedure/The effect of low numbers of microorganisms 
needs in planetary quarantine/Training 
neurosurgical operating room. Technical notellaminar flow for the 
(nomenclature) The value of agreed standards of sterility1 
noncentral chi-square distribution1Part I. The limiting distribution 
non-contamination requirementslh multi-stage decision model for miss 
nonspore-forming bacteria to diurnal freezing and thawing/The respon 
nonparametric test statisticslcertain uncorrelated 
Novel multi-slit large volume air sampler/ 

observations regarding factors important in dry-heat sterilization/S 16 1 
observations regarding factors important in dry-heat sterilization/S 162 
obtaining free bacterial spores of Bacillus subtilis var. nigerlMeth 16 8 
operating room/~ontmination levels in a laminar flow 8 9 



'd
 '
d
 
'd

 
21

 
'd

m
 u

 'd
 
'd

 
n

'
d

n
h

h
'
d

 'd
 
'd

 '
d
 
h

h
'
d

 h
h

'
d

 'a
 
'u
 
h
h
h
h
h
h
h
h
'd

 'd
 
'd

 
P

I
-

W
P

W
V

W
V

W
C

l
 

P
P

C
l
'd

 
3

-
5

s
3

-
m

'
d

 (
D

e
w

 m
 m

 m
'

d
'

d
C

l
C

l
C

l
'

u
w

'
d

 
a,

 
m

 
m

 

~
r
-
r
-
v

-
r
-
r
-
r
.
r
.
r
.
r
t
r
.
i
-
t
 

vj
 

c
n

6
 

n
j 

1-6
 
o
 

-
2

1
 

m
r
(
 r

t
q

 k
~

,
 

iD
 
P,
 
P,
 
PI
 
P,
 
P,
 
PI
 

1
f

-
i
 P

- 
5

 
3
 

5
 

5
 

5
 
3
 
3
 

3
 

5
 
P

-
3

 ~
-

-
~

w
r

t
3

 
a

a
d

~
o

 
ID

 
r-

rc
 

m
 d

 
3
 

3
 

3
 

3
 

3
 

B
 
o

 
3
 

(
D

(
D

I
D

(
D

(
D

(
D

(
D

I
D

I
D

~
(

D
S

 
ID

 
r
t 

P
P

Y
 

t
i

 
o
 

c 
t-

t,
\p

n
 

ID
 

I-
J

I-
'.

P
-P

-P
-I

-'
-Y

 n
m

 
\\

ID
 

ID
 

m
 ~

y
\

m
m

 
ID

 
P

-L
C

 
P

-
D

P
-

'
~

:
~

,
 

r
r

t
s

 5
 

=
t 

=
t 

3
 

(D
 

o
 

'
d

'
d

'
d

'
d

'
d

r
t

-
t

,
~

~
 

~
,

~
r

t
n

,
~

-
a

r
t

r
t

3
~

m
~

-
a

r
t

o
r

-
 

I
D

P
,

P
,

P
,

P
,

P
,

P
~

~
P

,
 

Y
Y

I
~

Y
~

C
O

S
~

~
S

 
c

o
r

o
r

~
n

,
 p

,
u

o
n

~
~

-
8

o
~

~
,

r
t

r
t

r
t

r
t

r
t

r
t

~
-

'
d

~
 

o
 

o
 

o
 

o
 

o
r

 Y
 

c 
c 

o
 

a
p

a
m

 v
.

~
 

Y
 
II 

P,
 

u
o

 
(D

 
P

O
 

Y
 

~t-l.3 
r

-
r

.
v

.
r

-
~

m
 P,
 
a
 

0
9

0
9

0
9

0
9

0
9

P
, 

P
-
P

-
5

 
cc

 
s
 N

 
P

P
-

P
-

Y
 
~

l
l
 

m
 

3
 
h

0
 0

 
O

O
O

O
O

\
r

(
 

m
m

 
r

t
P

,
m

r
r

I
D

(
D

r
-

 
ID

 
P

,
d

Y
Y

9
5

3
5

5
3

W
r

t
Y

 
C

O
O

r
t

'
d

C
'

d
 

r
t 

P
 

O
'

d
m

 
n

P
0

0
C

~
-

-
w

 
@

B
I

D
 

3 
5 

I$ 
I$ 

3~
 

P
 
3
 
3
 

Y
 

p,
 

r
e

 a
r

.
w

 N
 N

 m
 r
-
P

-
t
i m

 
r

-
o

 o
 

o
 
cn 

o
w

 (D
 

t-
r 

\
\

\
\

\
Y

P
,

 
B

 
B

 
PI
 

n
r

t
o

 (
D

O
 

D
P
,
 

3
 
a

0
 

ID
 

r
r

r
c

 3
-

 r
-3

1
-3

c
n

c
n

o
 

o
-

E
J

P
,
 

c
n

m
m

m
 

o
 

Y
(

D
I

D
P

-
I

D
P

-
~

C
~

~
~

W
~

 
I

D
P

~
 

o
 

p
o

r
n

 
p

l
z

~
r

r
t

r
t

r
~

~
r

t
r

t
 

%
V

V
%

 
09

 
5

3
3

 
I

Y
I

D
 

P
~

l
l

t
-

l
~

r
t

 
r

t0
0

 
P,
 

P
-
3

 ID
 

ID
 

ID
 

(D
 

r
t 

P,
 

P
- 

m
m

m
m

 
~

u
r

t
r

t
r

t
~

m
~

,
r

8
'

u
1

~
r

~
~

r
t

 
a
 

cc
 

P
-

3
s

 rt
 

M
 
II 

Y
 
r

-
r

~
 

r
t

r
t

r
t

r
t

 
P

,
Y

P
,

P
,

m
I

D
r

t
3

o
P

-
o

 
3

r
-

I
D

 fD
 

0
 

o
 

P
- 

a
r

-
P

O
 a

 
09

 
n,
 

co 
n,
 

n,
 

3
 

o
 
r
r
-
r
l
u

 
m

 
r

t
r

B
 3

 
w 

m
a

m
 

m
p

 m
 m

 2E
.m

 r
r

r
m

 ~l
 

9
3

3
3

 
m

o
S

 
r
-
0

9
 
o

 
B

 
r

r
-

c
 c 

(D
 

r
m

 
o

 
r

S
'

d
 ID

 
n

 
m

 v
.r

-
-
3

 
o

 
P,
 

m
m

m
m

 
~

n
m

~
m

 
o

r
r

r
t

 
 c

a
r.

^
 

i-
i 

m
p

,
 

Y
P

N
N

 
m

a
r

t
 

r.
Z 

%
&

.
3

r
 

3
0

~
~

-
r

t
r

t
l

m
n

3
(

~
 

o
ld

 o
m

 Eu
 
p,
 

4
P

-
r

o
 3

 
P

, 
P,
 
P,
 
P,
 

B
 
n

o
 ID 

m
 

a
r

t
r

t
r

s
m

 P
-
r
-
c
c
 

(D
 

r
t 

w
 

r.5
P

-c
o 

rl
 
~

5
 

d
d

-
M

P
o

 
5

3
5

5
 

m
m

~
w

 m
~

m
m

r
n

r
d

~
d

t
-

l
~

 
T

IP
I 

o
 

t
-

l
r

r
r

-
m

m
 

c
u

P
,

p
p

l
 

o
\

o
o

d
r

n
n

m
 

rn 
r

r
c

o
m

o
c

o
 

~
$

'
r

t
o

o
o

p
,

m
n

,
 

n
1

.
d

 
P

+
'
+

'
P

 
g 

~
U

U
O

 
I-

P
P

- 
v

.0
 

m
r

-
~

s
 

o
 

m
c

b
 

(D
 

r
m

 P,
 

(D
 

Y
 
v

3
 

a
 
P,
 

r
n

~
 

5
 
r
-
r
-
o

 
m

m
 a

s
 c 

o
 
(D
 

ID
 

ID
 
rl
 

'd
 
r
t 

o
 
a

' 
c 

r
r
t
r
-
(
D

 
2

3
 

P
, 

O
O

W
Y

P
-

(
D

 
m

Y
Y

Y
 

m
 

o
r

.
 

2
::

5
w

0
9

 
P

.
P

-
P

,
.
P

-
B

Y
 

r
-
 r
-
 r
. 
r
. 

IT
 
r.
 r
 r
 

r.
 o

 
c 
u
 

o
 
.-

 
Y

 
n
 

P
-a

s 
c 

3
\

r
.

d
a

a
~

 
0
 
c 

P
- 

m
 m

 m
 m

 
r

-
3

 o
 

o
 

o
 
r
~

 ID 
P

ID
 

O
 

X 
r
t 

O
P

,
%

~
 o

c
m

m
m

~
r

n
 

o
r

t
m

m
m

r
.

 
r

w
r

t
c

 
r
-
 

P,
 

~
r

t
d

~
 

P
P

-
 

r
t 

r
t 

P
,
P
,
P
,
P
,
 

~
(

D
V

C
C

 
N

B
O

S
S

Y
 

a
a

 
o

n
 

P
P

, 
o

 
P

P
P

,
 

P,
 

D
O

 P
,T

J
 

5
3

3
5

 
ll
 

a
a

a
a

 
m

 p
, 

p,
 

g%
O

a'S
 g'2

J 
(

D
P

,
 

m
P

- 
0

0
5

0
9

 
Q

F
J

 3
 

Y
 

m
3

 0
 

m
 

a
 

m
3

 
cc

 
0

9
m

w
 

m
r

 
v

n
m

m
e

I
-

'
.

n
,

m
e

,
m

 
m

 
lu. 

o
r

 
B

O
P

 
o

n
n

o
 

a
r

t
 

m
o

r
3

~
~

 
r
t 
u
 

r
o

 rt
 

(D
ID

 
95

 
o

m
p

 
'd

 
m

I
D

 
I

D
9

 P
C

 c 
r
 

r
t

~
-

~
r

l
\

=
t

 r
t

w
o

 
(D

 
e

o
m

r
t

 
(

D
(

D
(

D
I

D
 

ID
C

ID
ID

 
\

m
 

Y
 P
, 

'd
 

'
m

 
m

 
n

m
r

n
r

n
p

,r
l 

r
-
 

L
u

v
p

r
m

 
~

I
D

P
P

 o
 
0

9
 o
 

r
 

'd
 

o
 

e
 

P
J

P
,

Y
O

I
D

O
 

5
5

3
5

 
P,
 

P
, 

Y
 

m
c

 x
 

P
V

.
 

P
Y

 
Y

I
D

'
U

 
r

n
~

r
n

r
n

p
l

0
r

n
3

 
c

o
r

t
r

t
 

P,
 
r
-
 

P
- 

3
 

P,
 

5
 

Y
 r

t 
Y

Y
Y

Y
 

~
O

(
D

(
D

 
g

P
,

W
f

L
 

N
m

 
'
 

m
P

r
 

@
(

D
(

D
 

O
m

c
~

c
~

r
t

0
9

V
-

r
t

 
o

o
o

o
 

P
-
3

p
.
a

 
- 

D
I
D

 
P,
 

I-
'.
 n
 
1
 

m
 

c
o

n
,r

.w
s

o
 

0
0

0
0

 
3

'd
 

~
B

S
-

 
r

t
O

q
 

r
t 

m
r

t
l

b
 

b
P

,
P

,
5

3
P

,
 

3
3

2
3

 
m

c
r

t
r

t
 

m
w

r
t

 
r
-
 'C
 

P,
 

rr
 

(D
 
\
 

m
c

o
r

t
r

t
c

o
r

-
r

t
3

 
r

t
o

o
 

r
-

r
t

~
 

o
r

(
 

w 
o
 a

 
r

t
m

1
-

4
~

-
 

m
r

-
I

D
 

0
 

3
3

 p
 

3
0

 
CC

 
3
 

I
D

N
S

L
J

'
~

B
O

~
~

 
3

(
D

m
 

m
 

o
 

m
 

l
l

P
-

0
9

0
9

w
m

3
f

D
 

3
 -.n 

1
 9

 
ID

 
TJ

 
r
 3

 
o

 
o

 
I-‘- 

3
P

,
 

(0
 

C
 

P,
 

t-
'0

9
0

9
0

9
0

9
 
d

e
l
l
 

r
t
r
t
r
t
r
r
 

0
3

 
o
 
r
t 

P,
 

3
 n

 
r
-
 

C
C

C
C

~
(

C
C

'C
O

 
3
 

P
- 

..- 
0

0
0

0
 

U
m

 
Y

 
N

W
Y

Y
 

P
 

$
: 

Y
Y

Y
6

 
n

o
 

1
0

 
ID

 
P,
 

m
W

O
O

$
o

 
0
 

0
0

0
0

0
0

 
ll
 

Y
 Y

 f
i
'd

'b
 

P
.0

9
O

Q
 

W
ID

 
(D

 
m

p
l

 P
, 

F
r
i
 *

 
r

-
3

 5
 
m
P
,
 y

u 
o

 
I-
'. 

P
. 

m
 

f-
t 

f-
t 

(
D

m
o

f
l

P
-

P
.

 
m

3
 

to
s

s
 

\
m

 
n

\o
o

a
z

, 
0
 

w
 

*
a

5
 
fl
 
* 

ri
 

m
c

m
o

o
o

 
r

t
Y

r
t

0
9

0
0

 
c 

v
.r

.4
 
s 

a 
P

.
5

r
t

I
D

m
e

 
w

0
9

 
c 

m
 

rD
 

to
 

PI
 

0
 
x

5
 r

-
s

 l-3
 

m
~

,
 

n
 
d
 
a

m
 

~
r

n
m

 n 
r
t 

m
 

I-'.
 
r
 

v
-
o

"
7

 d
 

Pp
, r

r
~

o
c

n
 

5
 
r
.
0

-
P

 

'd
 

B
 

(D
 

r
m

 pl
 

0
0

3
O

f
-

t
W

 
m

m
 m
0
0
 

I-r
 

m
'

d
 

P
F

H
 

0
 

I-
".

P
.S

 
n
 
e~
 o
 

d
r

D
W

 w
 
P
e
 

P
Y

 
P
 

ID
 

m
p

'
a

 
O\
 

n
 

H
)

E
]

P
P

 
O

l
O

(
o

g
,

 
~

(
D

m
3

p
z

l
9

 
c 

5
 
e

r
.

s
 p

r.
 

I
D

r
t

p
m

 
s 

3
l

l
z

l
O

r
i

0
,

 
ID

- 
-.* 

0
 

w 
5
 
1
 '-c

j 
I-
"-
 0

 
r
t 

-
L

r
S

 B
 

m
 

g
1

m
r

n
r

 
O

m
E

I
 

--.Q
 

m
r

r
~

i
 

o
 
o

G
 

c 
I-#. 
1
 
0
 

~
a

:
i
 
3

%
 

F
C

C
 0
0 

P
'd

 
0
 

0
 

c
p

l
*

 
Y

O
r

n
S

r
(

 
o
 

m
 r

t 
p
l 

r
-

n
 

0
 

c
:

r
;

o
,

r
 

Y
r

t
L

L
 

09
sJ'C

c: 
gR

) 
61

 
$
"
t
-
R
 

o
m

 
P

-
r

t
o

 
r-

h
c

 
m

 F
 r

l 
* 

a 
0
 

as
. 

p
m
 

3
 

o
c

 
4
 
rt
 

0
 

W
 

I-
".
 R
 

O
w

 
c 

r
. 

F
u

w
 

09
 
I-
' 

I-
 
I-
 

F
 r
 

R
 



planetary quarantime/Recent developments in 
planetary quarantine requirements of the National Aeronautics and Sp 
planetary quarantine requirements of the National Aeronautics and Sp 
planetary quarantine requirements of the National Aeronautics and Sp 
planetary quarantine requirements of the National Aeronautics and Sp 
planetary quarantine requirements of the National Aeronautics and Sp 
planetary quarantine requirements/On logarithmic extrapolation of mi 
planetary quarantinelstudy of analytical techniques in 
planetary quarantinelstudy of analytical techniques in 
planetary quarantinel~echnical manuals and planning study in 
Planetary quarantine/Volume V. 
planetary spacecraft to be sterilized by heating. Vol. 111. Biologi 
Planning study for an organic constituents inventory program/ 
planning study in planetary quarantineITechnica1 manuals and 
plates/Improved method for pouring Rodac 
policies for our physical environment/Goals and 
policy for Mars/~iological losses and the quarantine 
pollution to meteorological parameters/Measuring and relating atmosp 
polymeric materials/Effects of decontamination and sterilization on 
(polymeric materials) Studies on ethylene oxide-Freon 12 decontamina 
(polymerization) Problem areas with ethylene oxide sterilization/ 
(polymerization) Sterilization with gaseous ethylene oxide: A revie 
polyphasic survivor curves of mixed bacterial spore populations expo 
population exposed to dry-heat/Diphasic survivor curves of naturally 
populations exposed to dry-heat/Factors contributing to polyphasic s 
possible movement of microorganisms through small orificesla study o 
Potential effects of recent findings on spacecraft sterilization req 
potentials and limitations/The absolute filter: Its 
pouring Rodac plates/Improved method for 
prediction model/A study program on the development of a mathernatica 
predictions. Vol. 11: User's manual for the microbial burden predi 
predictions. 0 1  111: Appendices/A study program on the developme 
predictions. Vol. IV: Technical report, addendum/A study program o 
predictions. Vol. V: Appendices, addendumlh study program on the d 
(pressure) Evaluation of filters to sterilize liquids and gases/ 
pressurizationlA study of aseptic maintenance by 
pretreatments [carriers, desiccation, and relative cleanliness] on t 
probabilities on spacecraft sterilization requirements/Effect of mic 
(probability) Release of microbial contamination from fractured soli 
probelAn improved model of the vacuum 
(probe) Services provided in support of the planetary quarantine req 
(probe) Services provided in support of the planetary quarantine req 
probe surface sampler/A microbiological evaluation of the vacuum 
probes/~he chances of retrieval of viable microorganisms deposited o 
problems in the early 1970's/~xtraterrestrial biology - prospects an 
procedure B. The quantitative estimation of ethylene oxide concentr 



proce$ures/Analysis of s t e r i l e  sampling equipment, tools, experiment 
(procedures) Clean room f a c i l i t i e s  for assembly, Explorer space 
procedures for the microbiological examination of space hardware/NAS 
procedures for the noncentral chi-square distribution/Part I. The ii 
procedures/~ome aspects of microbiological evaluation of aseptic 
process calculation for spacecraft/Terminal sterilization 
production of controlled air environments/Filtration and dust contro 
program on the development of a mathematical model(s) for microbial 
program on the development of a mathematical model(s) for microbial 
program on the development of a mathematical model(s) for microbial 
program on the development of a mathematical model(s) for microbial 
program on the development of a mathematical model(s) for microbial 
program/Planning study for an organic constituents inventory 
programs information system using the CDC 217 remote console/User's 
Progressive biological monitoring on lunar orbiters/ 
(propellants) Microbial cell recovery from solid materials/ 
8-propiolactone vapor/~ffect of bacterial cell moisture on the spori 
propulsion system/Sterilizable liquid 
propulsion system/Sterilizable liquid 
propulsion system/Sterilizable liquid 
propulsion system/Sterilizable liquid 
prospects and problems in the early 1970's/Extraterrestrial biology 

(qualitative) Comparison of microbial contamination levels among hos 
(quantitative) Comparison of microbial contamination levels among ho 
quantitative estimation of ethylene oxide-Freon 12 decontamination p 
quantitative microbial sampling requirements for Apollo modules/~he 
quarantine analysis of a possible Mariner Venus 1972 mission/A preli 
quarantine and space vehicle sterilization/Planetary 
quarantine/Environmental microbiology as related to planetary 
quarantine/Environmental microbiology as related to planetary 
quarantine for lunar programs/An interactive computer information sy 
quarantine lunar programs information system using the CDC 217 remot 
quarantine policy for Mars./Biological losses and the 
quarantine program/Planetary 
quarantine program/Systems analysis and clean room monitoring for pl 
quarantine program/Systems analysis and clean room monitoring for pl 
quarantine program/Systems analysis and clean room monitoring for pl 
quarantine program/Systems analysis and clean room monitoring for pl 
quarantine requirementslon logarithmic extrapolation of microbial su 
quarantine requirements of the National Aeronautics and Space Admini 
quarantine requirements of the National Aeronautics and Space Admini 
quarantine requirements of the National Aeronautics and Space Admini 
quarantine requirements of the National Aeronautics and Space Admini 



quarantine requirements sf &he National Aeronaut ics  and Space Admini 
quarantine/~ecent developments in planetary 
quarantine risk modeE/A Martian 
quarantine/Study of analytical techniques in planetary 
quarantinelstudy of analytical techniques in planetary 
quarantinellechnical manuals and planning study in planetary 
quarantine/Training needs in planetary 
quarantine/~olume V. Planetary 

radiation resistance and activation of spores of CZostz-idiwn weZchii 
Rapid identification of microorganisms by continuous particle electr 
rate of bacterial spores/~ffect of cell moisture on the thermal inac 
rate of bacterial spores/Effect of temperature and gas velocity on t 
ratio statistics -2Zdn under a class of local alternatives. Part 
rational model for thermal sterilization of microorganisms/A 
Recent developments in planetary quarantinel 
recent findings on spacecraft sterilization requirements/~otential e 
recovery from solid materials/~icrobial cell 
recovery of bacterial spores from space hardware/Problems associated 
Reduction of microbial dissemination and germicidal activity of ethy 
refinement of a mathematical model for the statistical determination 
relating atmospheric pollution to meteorological parameters/~easurin 
relationship of the surface, mass average and geontetric center tempe 
(relative humidity) Alteration of dry-heat resistivity of BaciZZus s 
(relative humidity) Dry-heat on gaseous chemical resistance of BaciZ 
(relative humidity) Effect of bacterial cell moisture on the sporici 
(relative humidity) Effect of cell moisture on the thermal inactivat 
(relative humidity) Heat destruction patterns/ 
(relative humidity) Sporicidal effect of peracetic acid vapor/ 
(relative humidity) Studies on ethylene oxide-Freon 12 decontaminati 
(relative humidity) The ethylene oxide-Freon 12 decontamination proc 
(relative humidity) The resistivity of microorganisms to inactivatio 
(relative humidity) The resistivity of microorganisms to thermal ina 
Release of microbial contamination from fractured solids/ 
release probabilities on spacecraft sterilization requirements/Effec 
repair of spacecraft/Techniques for sterile insertion and 
requirements/A multi-stage decision model for mission non-contaminat 
(requirements and analysis) JPL planetary quarantine program, Statu 
requirements/Effect of microbal release probabilities on spacecraft 
(requirements) Engineering guidelines for clean assembly and sterili 
requirements for Apollo modules/The determination of quantitative mi 
requirements of the National Aeronautics and Space AdministrationISe 
requirements of the National Aeronautics and Space Administration/Se 
requirements of the National Aeronautics and Space AdmiaistrationISe 
requirements of the National Aeronautics and Space Administration/Se 



.sequirements of the Na"cona1 Aeronautics and Space Admi.nistra%ion/~e 
requirements/On Logarithmic extrapolation of microbial survivor curv 
requirements/Potential effects of recent findings on spacecraft ster 
requirements/Spacecraft sterilization - the grand 
(requirements) Study of analytical techniques in planetary quarantin 
(requirements) Systems analysis and clean room monitoring for planet 
(requirements) Technical manuals and planning study in planetary qua 
Research and development in environmental microbiology/ 
resistance and activation of spores of CZostridium weZchiilHeat and 
(resistance) Comparison of microbial contamination levels on Barbac 
(resistance) Ecology and thermal inactivation of microbes in and on 
(resistance) Ecology and thermal inactivation of microbes in and on 
(resistance) Ecology and thermal inactivation of microbes in and on 
(resistance) Effect of cell moisture on the thermal inactivation rat 
resistance hospital patientslh laminar flow facility for isolation o 
resistance of BaciZlus subtilis var. nigerlInfluence of spore moistu 
resistance of BaciZZus subtiZis var. nigerlInfluence of spore moistu 
resistance of BaciZZus subtiZis var. niger spores included within wa 
resistance of spores of BaciZZus subtiZis var. niger on Kapton and T 
(resistance) Status report on D, z ,  and & value investigations/ 
(resistance) Thermal destruction of microorganisms/ 
(resistivity) Environmental microbiology as related to planetary qua 
resistivity of BaciZZus subtiZis var. niger by internal and external 
resistivity of microorganisms to inactivation by dry-heatlThe 
resistivity of microorganisms to thermal inactivation by dry-heat/~h 
response of spore-forming vs. nonspore-forming bacteria to diurnal f 
Response of viruses to environmental exposure/ 
retrieval of viable microorganisms deposited on the moon by unmanned 
review of chemical and physical factors/Sterilization with gaseous e 
rickettsiae by heat/Bibliography on inactivation of viruses and 
risk decision procedures for the noncentral chi-square distribution/ 
risk model/A Martian quarantine 
rocket engine combustion on the viability of microorganisms/An exper 
Rodac plates/Improved method for pouring 
room complex for microbial contamination controllh clean 
room/~ontamination levels in a laminar flow operating 
room facilites for assembly, Explorer XXXV spacecraft/Clean 
room in space technology/The clean 
room monitoring for planetary quarantine program/Systems analysis an 
room monitoring for planetary quarantine program/Systems analysis an 
room monitoring for planetary quarantine program/Systems analysis an 
room monitoring for plangtary quarantine program/Systems analysis an 
room. Technical note/laminar flow for the neurosurgical operating 
room/~he basic function of a clean 
rooms/The bacteriology of clean 
rooms/The monitoring of laminar downflow clean 



h
h

h
 

r
n

r
n

r
n

 

65
'f 

P
i-

'+
' 

P,
 
P,
 
P,
 

r
t 

r
t 

r
t
 

f-'
. 

f-'
. 

w
 

0
 

0
 
0
 

s 
r
 
s
 

V
W

W
 

b
r

n
D

 
0

9
'6

 
s
 

PI
 
a
 

a
n

 
f-'

. 
CD

 
r
t 3
 

r
t

I
D

(
D

 
rt

 
x 

f
-
'.
u

 9
 

0-
 
P

 c
 

c 
0
 

P
, 

R
Y

r
t

 
v
- 

yu
 

P
, 

o
r

t
r

 
=I 

P
r
t
 

0
 
s T

 
M

 ..
 m

 

rn
 

rn
 

rn
 

r
t
r
t
r
t
 

c
c

c
 

a
a

a
 

w
 w

 w
 

w
o

o
 

.
Y

 m
 m

 
0
 

O
Q

r
t

r
t

 
* 

3
3

-
 

P
,I

D
ID

 

r
t
'd

 
0
 
3

0
 

s
 

ID
 

rn
 

Y
 

rn
 

r
t 

3
 
r
-
 

Y
P

, 
e
 

ID
 
P

P
 

ID
 

a
 7
;'
 

ID
 

f-'
. 
3
 

C
 

P
o

 
ID

 
P

C
 

P
 

ID
 

0
 
0
 

3
 

u
 

M
I

D
 

B
 

5
 

I
D

C
f

l
 

d
 
r
. 

n
 0

2 

K 
s- 

2 
5
 

I-
' 
P,
 

P,
 

r
t 

r
t 

ID
 

P
- 
a
 

0
 

r
 

rn
 

W
'd

 
P

, 
* 

n
 

ID
 

0
 

0
 

C
 

3
 

ID
 

'6
 
3

 
P

, 
P

- 
Y

 n
 

I-
'. 

P
 

rn
 

ID
 

0
 

s 
0
 

0
 

0
 

3
 

m
v
 

0
 

r
t 

3
 

2 
r
t 

!5: a
 u
 

ID
 

Y
 

r
*
 

I 
I 

a
 3

' 
P

 I
D
 

rn
 
P,
 

n
 
r
t 

Y
 

v
- 
a
 

3
 

ID
 

I-'.
 

rn
 

s
 
r
t 

P
, 

Y
 

r
t 

C
 

I-& 
n
 

0
 

r
t 

=I
 

P
- 

0
 

n
 
3

 
rt

 
f-'

. 
0
 

r
t 

m
 

ID
 w 

rn
 

I-
'. 
u
 

P,
 

0
 

Y
 

ID
 

rn
 ;
 

rn
 

rn
 

P
- 

ID
 

P
S

 
C

 
rn

 
ID

 
0
 

rt
 
* 

I 
rn

 
N

 
-.

 
I-
'. 

s
 

n
 0

 
P,
 

u
 rn

 
P,
 

r
t 
e
 

r
t 

ID
 

ID
 

P
, 

Y
 Y

 
P

-'
. w

 
ID

 
5
 

rn
 
09

 
\
 

-0
9

 

2 
'2 

ID
 

0
 

rn
 

rn
 

r
t 
\
 

P
- 

m
 

w
 
r
t 

P,
 

ID
 

r
t 

Y
 

f-'
. 

I-'. 
0
 
P

 
P

 
r
- 

N
 

0
 
P,
 

H
l
0
-
 

P
 

$
ID

 
ID

 
I-'.

 
3
 

m
 ID

 
ID

 
Y

 
P

, 
r
t 

rn
 

w
 

I-'
. 

P
, 

Q
- 

i- 
f-

'- 
P

 
P

- 
r

t
 

'4
 0
 

m
 

rn
' 

r
t 

ID
 

Y
 

P
- 

P
 

ID
 

P,
 

rn
 

. rn
 $ 'd
 

I-
' F 09
 s 5
 

E P,
 

00
 

P,
 

Y
 

rn
 

'd
 w P,
 

w
 

r
t ID
 2 s P
 
9
 

C
 

ID
 
\
 

cn
 5 m
 

P,
 

0
 

ID
 

i-l.
 j

l. 
3
 

3
0

9
 

09
 

09
 

-
-

m
 

rn
 

rn
 

$ 
8 

'd
 
'd

 
v
 I
-'
 

T 
T 

09
 
09

 

0
 
0
 

CJ
 
m
 

rn
 

rn
 

c 
c 

w 
Y

 
m
 l

+
r 

P,
 
P,
 

0
 

0
 

(D
 

(D
 

rn
 

rn
 

.. \
 '3: * 

n
 

09
 

Y
 

P,
 

0
 

Y
 
u
 

P
- 

rn
 
o
 

"a
 
I-
' 

Y
 

0
 

P
, 

09
 

w
 

P
* 

\
 
n
 

P
 P
, 

s 
I-
' 

P
- 
3
 

'd
 

. Y
 

0
 2 a r
t ID
 

0
 

3' c. 9 E m
 

0
 

Y
 F!. 0
 

w 0
 

w
 

P
- 

0
 

rn
 h

 

'd
 

E 
F

'd
 

P
- 
P

 
s 

F
 

09
 

3
 

"
 
@

o- 

u
 *

 
ID

 
3
 

2 
P

- 
t-
13
 

0
 '
d
 

'd
 

w 
3
 
0
 

cD
 

C
 

z E
 

P,
 
El 

3
 
0
 

a
 a

 
(D

 
P,
 

I-
' 

'd
 

u
 
0

' 
I-

'm
 

P
- 

0
 
r
t 

%
?

 
P

- 
0
 
C
 

3
 
P,
 

1
 n

 
* 

c 
3
 

Ei 
m

 * 
u

 2 
a
 u
 

ID
 

0"' 
w il . n
 

Y
 

0
 
u
 

P
- 

P,
 

I-
' 

rn
 5 m
 

P,
 

n
 

n
 

rn
 l3 'd
 

I-
' 5- 5
 

P
 

s l! P 2 1-
4 rn
 

0
 

m
 

E! rt
 z. !? m
 

0
 

w 09
 

Y
 6" r
t 3
 

a
 

ID
 

r
t ID
 

0
 

r
t I-'
. 5 5- R
 

7
 

ID
 

rn
 

ID
 

P,
 w %
 .W

 n
 

3;
 

P
U

 
ID

 
P

 
rn

 
(D

 w 
P

,
w

 
. r

n
 

rn
 

k
4

 
P,
 

ID
 

w
 

0
 

ID
 

'-s
' 

a
s

 
I-'. u
9
 

r
t
 

rn
 

m
 

0
 

F 
g 

rn
 

rt 
P

 
P,
 
P
 

%
 E*

 
PI
 
r
t 

Y
 
P,
 

a
r
t w
 

'd
 

0
 

Y
s

 
0
 

n
 
o

 
ID

 
m

 
a
 

c 
0' 

Y
 

P
- 

ID
 

O
 

\
P

 
H

 0
 

3
0

9
 

ID
 

I-'
. n
 

ID
 

P
, 

m
 P

 
m

 
ID

 
I-
' 

0
 

0
 

" 
$

 
0
 

P
- 

m
 s

 
09

 
I-
' 

0
 

0
 

e 
m
 

El
 

cn
 

C
 
'd

 
3
 
P,
 

rn
 8 'd
 

P
 

ID
 

Y
 

\
 

z
 

0
 9 I-' E! I-
' 

r
t 

P
. I rn
 

I-
' 

P
- 

r
t P
 

P,
 w 09
 

ID
 2 P C
 F! P,
 

F'. Y
 

I-
' 

P
P

P
P

P
W

 
P

P
P

P
 

P
P

P
N

P
P

N
 

P
P

P
 

P
P

 
P

 
c.
l 

P
P

P
I
-
'
 

P
P

F
W

 
N

~
~

W
W

W
W

W
C

~
N

O
~

~
P

~
O

O
P

W
P

P
N

N
C

~
~

~
~

~
~

C
~

~
C

~
P

C
~

~
W

N
C

~
C

~
~

W
C

~
W

W
~

~
 

~
P

N
~

C
n

~
W

N
~

N
W

P
P

~
~

P
O

P
~

N
N

O
a

\
C

n
P

~
I

-
'

O
W

P
C

n
W

4
C

R
N

P
P

C
n

N
C

n
W

~
~

&
N

U
 



(s imulat ion)  Planetary quarant ine  
Planning s tudy f o r  an organic  c o n s t i t u t e n t s  inventory p 
P o t e n t i a l  e f f e c t s  of r ecen t  f i nd ings  on spacec ra f t  s t e r  

(s imulat ion)  Simultaneous es t imat ion  by p a r t i a l  t o t a l s  f o r  compartme 
Simultaneous es t imat ion  by p a r t i a l  t o t a l s  f o r  compartmental models/ 
sodium hypochlor i te  a t  subzero tempera tures /Spor ic ida l  a c t i v i t y  of 
s o l i d  and l i q u i d  rocke t  engine combustion on t h e  v i a b i l i t y  of microo 
( s o i l )  Diphasic  su rv ivo r  curves of n a t u r a l l y  occurr ing  spore  populat  
( s o i l )  Fac tors  con t r ibu t ing  t o  polyphasic  surv ivor  curves of mixed b 
( s o i l )  Services  provided i n  support  of t h e  p l ane ta ry  quarant ine  requ 
( s o i l )  Serv ices  provided i n  support  of t h e  p l ane ta ry  quarant ine  requ 
( s o i l )  Services  provided i n  support  of t h e  p l ane ta ry  quarant ine  requ 
(space capsule)  The de termina t ion  of q u a n t i t a t i v e  mic rob ia l  sampling 
(space capsule)  The microbio logica l  f l o r a  of t he  Gemini I X  spacecraf  
( spacec ra f t )  A c lean  room complex f o r  microbia l  contamination contro 
( spacec ra f t )  A Martian quarant ine  r i s k  model/ 
( spacec ra f t )  A mult i -s tage dec i s ion  model f o r  mission non-contaminat 
( spacec ra f t )  An experiment t o  determine t h e  e f f e c t s  of s o l i d  and l i q  
( spacec ra f t )  An i n t e r a c t i v e  computer information system f o r  p l ane t a r  
spacec ra f t  assembly and t e s t  a r e a s  i n  t h e  United StatesIComparative 
( spacec ra f t )  A s tudy of t he  thermal k i l l  of v i a b l e  organisms during 
spacec ra f t  before  and a f t e r  f l i g h t l ~ h e  microbio logica l  f l o r a  of t h e  
spacec ra f t  be fo re  sterilization/Techniques f o r  t h e  l i m i t a t i o n  of b io  
( spacec ra f t )  B io log ica l  handbook f o r  engineers /  
( spacec ra f t )  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/ 
( spacec ra f t )  B i o s t a t i s t i c s  and space explora t ion :  Microbiology and 
s p a c e c r a f t / ~ l e a n  room f a c i l i t i e s  f o r  assembly, Explorer XXXV 
( spacec ra f t  components) Progress ive  b i o l o g i c a l  monitoring on lunar  o 
( spacec ra f t )  Considerat ion f o r  t h e  Mart ians/  
( spacec ra f t )  Contamination c o n t r o l  handbook/ 
s p a c e c r a f t  contamination/Implications of r ecen t  s t u d i e s  on 
( spacec ra f t )  Defining Mars' atmosphere - a goal  f o r  t h e  e a r l y  missio 
( spacec ra f t )  Environmental microbiology a s  r e l a t e d  t o  p lane tary  quar 
s p a c e c r a f t  - eva lua t ion  of microbia l  contamination levels /Surveyor 
spacecraf t /Levels  of microbia l  contamination i n  environments used f o  
s p a c e c r a f t / ~ e v e l s  of microbia l  contamination de t ec t ed  on luna r  
s p a c e c r a f t  mater ials /The eva lua t ion  and refinement of a mathematical 
s p a c e c r a f t / ~ i c r o b i a l  contamination de t ec t ed  on t h e  Apollo 7 
( spacec ra f t )  NASA s tandard  procedures f o r  t h e  microbio logica l  examin 
( spacec ra f t )  On logar i thmic  ex t r apo la t ion  of microbia l  surv ivor  curv 
spacec ra f t  p a r t s  and materials/Microbiological i n v e s t i g a t i o n  of s e l e  
spacec ra f t  polymeric m a t e r i a l s / E f f e c t  of decontamination and s t e r i l i  
( spacec ra f t )  Problems a s soc i a t ed  wi th  t h e  recovery of b a c t e r i a l  spor  
( spacec ra f t )  Progress ive  b i o l o g i c a l  monitoring on luna r  o r b i t e r s /  
( spacec ra f t )  Recent developments i n  p l ane t a ry  quarant ine /  
( spacec ra f t )  Release of microbia l  contamination from f r a c t u r e d  s o l i d  



(spacecraft)  Services provided in  s u p p o r t  of  t he  p l ane t a ry  qua ran t in  
( spacec ra f t )  Services provided i n  support  of t he  p l ane t a ry  qua ran t in  
( spacec ra f t )  Some observa t ions  regarding f a c t o r s  h p o r t a n t  i n  dry-he 
s p a c e c r a f t  s t a r i l i z a t i o n i A n  a p p l i c a t i o n  of mathematical biology t o  
s p a c e c r a f t .  I V .  S t e r i l i z a t i o n  and bioassay/Technology f e a s i b i l i t y  
s p a c e c r a f t  sterilization/Biological and engineering a spec t s  of 
s p a c e c r a f t  s te r i l i za t ion /Handbook of b i o l o g i c a l  a spec t s  of 
~~acecraftf~terilization of e l e c t r o n i c  components of 
Spacecraf t  s t e r i l i z a t i o n :  P a r t  11. Some s p e c i f i c  examples/ 
s p a c e c r a f t  s t e r i l i z a t i o n  requirements/Effect  of microbia l  r e l e a s e  p r  
s p a c e c r a f t  s t e r i l i z a t i o n  requi rements /Potent ia l  e f f e c t s  of r ecen t  f i  
Spacecraf t  s t e r i l i z a t i o n  - t h e  grand requirements/  
( spacec ra f t )  Study of a n a l y t i c a l  techniques i n  p lane tary  qua ran t ine l  
( s p a c e c r a f t )  Surv iva l  of microorganisms on covered s t a i n l e s s  s t e e l  i 
( s p a c e c r a f t )  Systems a n a l y s i s  and c l ean  room monitoring f o r  p l a n e t a r  
spacecraf t /Techniques f o r  s t e r i l e  i n s e r t i o n  and r e p a i r  of 
spacecraf t /Terminal  s t e r i l i z a t i o n  process  c a l c u l a t i o n  f o r  
( spacec ra f t )  The bac ter io logy  of c l ean  rooms/ 
( spacec ra f t )  The book of Mars/ 
( spacec ra f t )  The chances of r e t r i e v a l  of v i a b l e  microorganisms depos 
( spacec ra f t )  The c lean  room i n  space technology/ 
spacec ra f t  t o  be s t e r i l i z e d  by hea t ing .  Vol. I11 Bio log ica l  handbook 
s p a c e c r a f t / ~ y p e s  of microorganisms a s soc i a t ed  wi th  t h e  Apollo 7 
( s p a c e c r a f t )  User's manual f o r  p l ane t a ry  quarant ine  l u n a r  programs i 
space env i ronmen t lbn  i n  t h e  
space exp lo ra t ion :  Microbiology and sterilization/Biostatistics and 
space exp lo ra t ion :  Microbiology and sterilization/Biostatistics and 
(space f l i g h t )  Back contamination/ 
s p a c e f l i g h t  h a r d w a r e l ~ n g i n e e r i n ~  gu ide l ines  f o r  c lean  assembly and s 
( space f l i gh t  hardware) Microbial  c l e a n l i n e s s  a t  JPL's  EASL and SADL/ 
space hardware/~ASA standard procedures f o r  t h e  microbio logica l  exam 
space hardware/Problems a s soc i a t ed  wi th  the  recovery of b a c t e r i a l  sp  
(space hardware) The e f f e c t  of a i r f l o w  v e l o c i t y  on biocontamination 
(space probe) B i o s t a t i s t i c s  and space explora t ion :  Microbiology and 
(space program) Bio logica l  l o s s e s  and t h e  quarant ine  po l i cy  f o r  Mars 
(space 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 
space su i t /Eva lua t ion  of leakage of microbia l  contamination from Gem 
space /Surv iva l  of microorganisms i n  
space technology/The c l ean  room i n  
space v e h i c l e  components/Dry-heat d e s t r u c t i o n  of spores  i n  s imulated 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 
space v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbe 



space vehicle components/EcoEogy and thema1 inactivation of d c r e b e  
space vehicle compenents/Ecslogy and themal inactivation of microbe 
space vehicle comgonents/Ecology and thermal inactivation of microbe 
space vehicle components/Ecology and thermal inactivation of microbe 
space vehicle components/Ecology and thermal inactivation of microbe 
space vehicle components/Ecology and thermal inactivation of microbe 
space vehicle components/~cology and thermal inactivation of microbe 
space vehicle sterilization/Application of thermal modeling to 
space vehicle sterilization/Planetary quarantine and 
spectrum/~ontinuous monitoring of aerosols over the 0.001- to 10 mic 
spore-forming vs. nonspore-forming bacteria to diurnal freezing and 
spore moisture content On the dry-heat resistance of BaciZZus subti2 
spore moisture content on the dry-heat resistance of BaciZZus subti2 
spore population exposed to dry-heat/Diphasic survivor curves of nat 
spore population exposed to dry-heat/Factors contributing to polypha 
(spores) Alteration of dry-heat resistivity of BacilZus subtiZis var 
(spores) An experiment to determine the effects of solid and liquid 
(spores) Biostatistics and space exploration: Microbiology and ster 
(spores) Comparison of microbial contamination levels on Barbac and 
(spores) Ecology and thermal inactivation of microbes in and on inte 
(spores) Ecology and thermal inactivation of microbes in and on inte 
(spores) Ecology and thermal inactivation of microbes in and on inte 
(spores) Ecology and thermal inactivation of microbes in and on inte 
(spores) Ecology and thermal inactivation of microbes in and on inte 
(spores) Ecology and thermal inactivation of microbes in and on inte 
spores/Effect of cell moisture on the thermal inactivation rate of b 
spores/Effect of temperature and gas velocity on the dry-heat destru 
(spores) Heat destruction patterns/ 
spores included within water-soluble crystals/~ry-heat on gaseous ch 
spores in simulated space vehicle components/~ry-heat destruction of 
(spores) Low temperature growth characteristics of clostridial 
spores obtained from major spacecraft assembly and test areas in the 
spores of BaciZZus subtiZis var. nigerlMethod for obtaining free bac 
spores of BaciZZus subtiZis var. niger on Kapton and Teflon film at 
spores of CZostridim weZchiilHeat and radiation resistance and acti 
(spores) Progressive biological monitoring on lunar orbiters/ 
(spores) Reduction of microbial dissemination and germicidal activit 
(spores) Release of microbial contamination from fractured solids/ 
(spores) Services provided in support of the planetary quarantine re 
(spores) Services provided in support of the planetary quarantine re 
(spores) Services provided in support of the planetary quarantine re 
(spores) Some observations regarding factors important in dry-heat s 
(spores) Status report on D, z ,  and & value investigations/ 
(spores) Sterilization of electronic components of spacecraft/ 
(spores) Techniques for the limitation of biological loading of spac 



(spores)  The b a c t e r i o l o g y  of clean rooms/ 
(spores) The r e s i s t i v i t y  of ~ c r o o r g a n i s m s  t o  thermal i n a c t i v a t i o n  b 
(spores)  The r e s i s t i v i t y  of microorganisms t o  thermal  i n a c t i v a t i o n  b 
(spores)  Thermai d e s t r u c t i o n  of microorganisms 1 
spores  wi th  gaseous e thy lene  o x i d e / ~ n f l u e n c e  of va r ious  pretreatment  
s p o r i c i d a l  a c t i v i t y  of 8-propiolactone v a p o r / ~ f f e c t  of b a c t e r i a l  c e l  
Spor i c ida l  a c t i v i t y  of sodium hypochlor i te  a t  subzero temperatures/  
S p o r i c i d a l  e f f e c t  of p e r a c e t i c  a c i d  vapor/ 
spray/An improved technique f o r  microbiology sampling on su r f aces :  
spray  t e c h n i q u e / ~ u r f a c e  sampling wi th  an agar  
s t a i n l e s s  s t e e l  i n i t i a l l y  contaminated by handl ing and by a e r i a l  f a 1  
s tandard  procedures f o r  t h e  microbio logica l  examination of space har  
s tandards  of s t e r i l i t y / T h e  va lue  of agreed 
s t a t i s t i c a l  de te rmina t ion  of i n t e r n a l  microbia l  contamination of s p a  
s t a t i s t i c s / C e r t a i n  uncorre la ted  nonparametric t e s t  
s t a t i s t i c s  - 2 1 d n  under a c l a s s  of l o c a l  a l t e r n a t i v e s .  P a r t  11. Min 
s t a t u s  of i n v e s t i g a t i o n  of D and z values f o r  i n t e r n a l  contamination 
S t a t u s  review/JPL p lane ta ry  quarant ine  program. 
s t e r i l e  areaslMonitor ing of 
s t e r i l e  assembly of s i l v e r - z i n c  b a t t e r i e s / I n v e s t i g a t i o n  of t h e  f e a s i  
s t e r i l e  i n s e r t i o n  and r e p a i r  of spacecraf t /Techniques f o r  
s t e r i l e  sampling equipment, t o o l s ,  experiments and procedures/Analys 
( s t e r i l i t y )  Dry-heat r e s i s t a n c e  of spores  of BaciZZus s u b t i l i s  va r .  
s t e r i l i t y l T h e  va lue  of agreed s tandards  of 
S t e r i l i z a b l e  high-performance accelerometer /  
S t e r i l i z a b l e  high-performance accelerometer /  
S t e r i l i z a b l e  i n e r t i a l  s enso r s :  Gas bearing gyros/  
S t e r i l i z a b l e  i n e r t i a l  sensors :  Gas bearing gyros/ 
S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
S t e r i l i z a b l e  l i q u i d  propuls ion  system/ 
s t e r i l i z a b l e  m u l t i p l i e r  phototubes/Improved 
s t e r i l i z a b l e  m u l t i p l i e r  phototubes/Improved 
S t e r i l i z a b l e  wide angle  gas bear ing  gyro FGG334S/ 
S t e r i l i z a b l e  wide angle  gas bear ing  gyro FGG334S/ 
S t e r i l i z a b l e  wide angle  gas bear ing  gyro FGG334S/ 
( s t e r i l i z a t i o n )  A c lean  room complex f o r  microbia l  contamination con 
s t e r i l i z a t i o n / A n  a p p l i c a t i o n  of mathematical biology t o  spacec ra f t  
S t e r i l i z a t i o n  and bioassay/Technology f e a s i b i l i t y  spacec ra f t .  I V .  
( s t e r i l i z a t i o n )  An i n t e r a c t i v e  computer information system f o r  p lane  
sterilization/Application of thermal modeling t o  space v e h i c l 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 i e s  EASL and SADL/The m i  
( s t e r i l i z a t i o n )  A 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 /  
s t e r i l i z a t i o n / ~ i o l o g i c a l  and engineering a spec t s  of spacec ra f t  
( s t e r i l i z a t i o n )  B io log ica l  handbook f o r  engineers /  



rn
 

r
t ID
 

Y
 

P
. 

I-
' 

P
- 

N
 

P
, 

r
t 

k
'. 
0
 
3
 
1
 

1-
3 

(D
 n 3
 

3
 

P
a

 

9
 

C
 

ID
 

rn
 m
 

0
 

Y
 

r
t 1
 

(D
 

P
 

P
, 3
 

P
- 

r
t 

P
, 

r
t 

P
, 8 0
 

m
 

0
- 

P
- 

o
 

I-
' 
0
 

09
 

P
- n
 

P
, 

P
 

P
 

0
 

P,
 a
 5.
 

09
 

0
 

m
 n

n
 

m
 

rn
 

r
t 

r
t 

m
 

(D
 

Y
 Y

 
P

- 
P

- 
I-
'!
-'
 

P
- 

P
- 

N
 

N
 

D
 
P,
 

r
t 

r
t 

P
- 

P
. 

0
 
0
 

.s
 3

 
w

w
 

m
 m

 
3
 3

 
r
t 

r
t 

m
 
10
 

ti 
li 

$ 
$ 

PI
 
P,
 

5%
 

F
 P

- 
cn
 

rn
 

8 
$ 

a
 a
 

n 
n 

P
 P

 
(D

 
(D

 
P

, 
P

, 
3
 

s 
r(

 
Y

 
0
 
0
 

El 
8 

g 
ii3 c- E

 
r
t 

r
t 

0
 
0
 

Y
 Y

 
F
 P

. 
3
 
3
 

09
 
09
 

m
 

m
 

0
 
0
 

Y
 

Y
 

'd
 
'd

 
I-
' 
I-
' 

E 
!3 

(D
 

(D
 

rn
 
n

 
r
t 

rn
 

(D
 
rt

 
Y

 
(D

 
P

- 
Y

 
I-
' 

I-'-
 

P
- 
I-
' 

N
 

P
. 

P,
 

N
 

r
t 
P,
 

P
- 

r
t 

0
 

I-'
. 

3
 
0
 

.-. 
3
 

m
u

 
0
 
3
 
m

 
(D

 
(D

 
rf

 
0
 

C
 

u
 I-

'. 
rn

 
n
 

(D
 

(D
 

2
"

 
%: z 2

 
3
 
P

- 
rn

 
a
 

Y
 a

 
(D

 
09
 

P
- 

P
, 
3
 

l-4
 a

m
 

P
- 
c 

3
 
'd

 
09
 
'd

 
0
 

m
 

Y
 

P,
 
r
t 

0
 

r
t 
0
 

0
 
m
 

e
 

rn
 
r
t P
 

P
- 

(D
 

B 'd
 
'd

 
0
 
P

 
Y

 P
, 

rt
 
3
 

P,
 

(D
 

3
 
r
t 

r
t 
P,
 

Y
 

sC
C

 
9
 

a
 C

 
Y

 
PI

 
CC

 
Y

 
I 

P
, 

tr
 S

 . h
 

rn
 

r
t 

(D
 

Y
 

P
. 

I-
' 

P
. 

N
 % P
- 
0
 s
 

'
W
 

m
 

(D
 

Y
 z. 0 (D

 
rn

 

'd
 

Y
 

0
 z. a (D
 a
 5- rn

 
C
 

'd
 

'd
 
0
 

Y
 

r
t 0
 m
 

r
t P
 

(D
 

'd
 

I-
' D rt P
, Y

 
'-4 9
 

c R s rn
 

r
t 

(D
 

Y
 

P
- 

I-
' 
F
 

N
 % P
- s Y
 

(D
 

9
 

C
 

P
- 

Y
 

(D
 3
 

ID
 2 rn
 
\
 

'd
 

0
 

r
t 

(D
 2 P
- 

o,
 

I-
' 

(D
 
m
 
m
 

(D
 n
 

r
t rn
 

0
 m
 

Y
 

(D
 
0
 

(D
 2 m
 5- a
 

P
- 
3
 

09
 

rn
 s rn
 

rn
 

r
t 

(D
 

Y
 

P
- 

I-
' 

P
- 

N
 

P,
 

r
t P
- $ Y
 

(D
 
9
 

c P
. 

Y
 

(D
 3
 

ID
 2 rn
 
\
 

M
 

m
 
m
 

(D
 
0
 

rt
 

0
 
m
 E!. 0 Y
 

0
 

0
- 

P
- 

P,
 

I-
' 

Y
 

(D
 

I-
' 

(D
 

P,
 

lo
 
0
 

'd
 

Y
 
0
 u
 s P

- 
I-
' 

P
- 

r
t P
- 

(D
 

rn
 h

h
r

n
 

r
n

r
n

r
t 

r
t 

r
t 

(D
 

(
D

m
4

 
Y

 
4
 

P
- 

P
- 

P
- 
I-
' 

P
 I
-'
 P

- 
P

- 
P

- 
N

 
N

N
P

,
 

P
, 
P,
 
r
t 

r
t 

r
t 

P
- 

P
- 

P
- 
O
 

0
0
3
 

s
 
3
 

W
W
'
d
 

7
6
3
3
2
 

(D
 
(
D
u
o
 

P
0
 Y

 
(D

 
(D

 
P,
 

6 
2

5
 

(D
 

C3
 

a
 u

 
o

r
n

o
 

.
"
$
 E

 
;I 

I
-
'*

 
P
. 
0
 

W
 

0
 
'd

 

:
 fi L

 
E

2
3

 
P

,r
n

P
, 

I-
' 

P
- 
H
 

0
P
H
 

0
 

H
 

3
 '
d
 

r
t
r
u

 
$ 

E 
E

 
P

- 
(D

 
I-
' 

3
 
r
t 

P
,

D
b

 
r

t
Y

m
 

P
-C

C
 

P
, 

0
 

Y
 

3
 9
 P

- 
C

 
3
 

m
w
0
9
 

Y
 Y

 
0
 

El 
2
2
 

h
F
0
 

Y
3

r
n

 
P,
 

(D
 
0
 

0
 
1
0
 

'd
 

2
 

(D
 

rn
 
n
 

r
t 

rn
 

(D
 

r
t 

Y
 (D

 
P

- 
Y

 
I-
' 

P
- 

P
- 
I-
' 

N
 

P
- 

P,
 

N
 

r
t 
P,
 

P
- 
r
t 

s $
- 

'd
 

Y
 'd

 
0
 

Y
 

0
 
0
 

(D
 
0
 

rn
 

(D
 

rn
 
a
 

c 
0
 

Y
 

P
,

(
D

 

:?!/ C
 

P
M

 
P,
 
m
 

r
t 
m
 

P
- 

ID
 

0
 
0
 

3
 
r
t rn
 

m
 
0
 
0
 

Y
 m
 

rn 
a
 

'd
 

(D
 

P,
 
0
 

0
 
0
 

(D
 

3
 

0
 

r
t 

Y
 P

, 

!% 
P. 

r
t 

3
 

1
 P

, 
I-3

 
r
t 

0
 

I-'.
 

2 
8.

 
I"
 

3
 
P,
 

E
 lo

 
r
t 

(D
 

Y
 

P
- 

I-
' 

P
- 

N
 % 

n
 

rn
 

rt
 

(D
 

Y
 

P
- 

P
 

P
- 

N
 % P
- g w
 

'd
 

Y
 

3 I-
' 

(D
 3
 

rn
 6 rn
 
0
 
0
 

P
- 

P,
 

r
t ID
 a
 3 s 2 Y
 

(D
 
0
 
0
 $ Y
 

'-4
 

0
 
m
 

u
 

k' r
t 

(D
 

Y
 

P
- 

P
, 

P
 

rn
 

rn
 

r
t 
0,
 

Y
 

P
- 

P
 

P
- 

N
 % P
- 2 \ 'd Y
 

0
 u
 

P
 

(0
 

3
 

P
, 

Y
 

(D
 6 z. s (D
 

r
t P
 

CC
 

I-
' 

(D
 i? 0
 z. a (D

 

rn
 

rn
 

r
t 

r
t 

ID
 

(D
 

Y
 Y

 
P

- 
P
. 

P
I-

' 
P

- 
P

- 
N

 
N

 

% 
% 

P
- 

P
- 

$ 
8 

\
 
-. 

'd
 

I-' E 
2 

(D
 

Y
 

r
t 

r
t 

R 
H
 

CC
 
H
 

9
 

c 
m

 
R 

El 
P

, 
(D

 

z rn
 

P
- 
'd

 
3
 

(D
 

(D
 
0
 

P
- 

P
, 
m
 

3
 
r
- 

a
 o
 

.d" 
k 

k' 
$ 

(D
 
'd

 
I-
' 

$ 
$ 

T
\
 

P
- 

m
 

0
 
'd

 
I-

'D
 

(D
 
0
 

ID
 
0
 

Y
 !% r
t
 

rn
 

rn
 

r
t 

r
t 

(D
 

(D
 

Y
 Y

 
P

. 
I-'
. 

P
I-

' 
P

- 
P

- 
N

 
N

 

% 
ft: 

P
- 

I-'
. 

s 8
 

0
 0
 

H
l
 
H
l
 

rn
 

rn
 

'd
 
'd

 
C

 
P,
 

0
 

0
 

(D
 

(D
 

o
 
m
 

Y
 
I-
' 

P
, 

P
- 

m
0
9
 

r
t 

7
 

r
t 

'd
 
0
 
P
 

I-
' 

P
, a a
 

Y
 P
, 

P
- 

Y
 

n 
(D

 

B
 
G
 

% 
z 

2 
s 

P
- 
fD 

P,
 

(D
 

I-
'Y

 
rn

 
P

- 
.\

 
3
 

M
0
9
 

m
 

m
m
 

lo
 

c 
0
 

P
".
 

r
t 
a
 

rn
 

(D
 

I-
' 

0
 

P
- 

m
 

S
 

(D
 

a
m

 
(D

 
0
 
m
 

0
 0
 

3
 

Y
 

r
t 

P
, 
0
 

E 
r rn

 
rn

 
r
t 

r
t 

(D
 

(D
 

Y
 

Y
 

I-'
. 

P
. 

P
I-

' 
P

-'
. P
. 

N
 
N

 

% 
% 

P
- 

P
- 

2 
s 

0
 0
 

m
 
m
 

&.
 F

 
0
 

r(
 

Y
 09
 

0
 

(D
 

0
 

Y
 P

- 
09
 
3
 

PJ
 r

t 
3
 

(D
 

I-'
. 

Y
 

rn
 '
d
 

B 
I-
' 

rn
 

P
, 

\
3
 

pz
 

Y
 P
, 

P
, 

Y
 

r
t 

'-4
 

. P
- 
0
 

lo
 

S
 
r
t 

P,
 

Y
 

I-
' 
c 0 2
 

a
r

t
 

(D
 

(D
 

P
r

n
 

\
 

m
 
M

 

:
 3 (D
 

r
t 

Y
 

8 8
 

P,
 
r
t 

P
 P

, 
P

 i%
 

P
, 

r
t 0
 

rn
 

r
t 0
 

Y
 

P
- 

I-
' 

P
- 

N
 

P,
 

r
t P
- B 0
 m
 

P
 

P
, Y
 

09
 

iD
 

P
. 3, (D
 

Y
 

'd
 

'I
-
' 

P,
 2 r
t 

P
, 

Y
 

'-4
 rn
 

r
t Y
 E r
t G (D
 

rn
 

. \
 8 (TI Y
 

P
. 3
 

(D
 2 P
, 

#
I
-
' 

'g
 

P
, 

r
t 

0
 

rn
 

r
t 

(0
 

Y
 

P
- 

I-
' 

P
* 

N
 % P
- !3 0
 

m
 

I-
' R 09 iD
 

P
- z (D
 

Y
 

'd
 

I-
' 

P
, g r
t R CC
 

rn
 

r
t 2 0 rt c Y

 
(D

 
rn

 
\
 8 (D Y

 
P

- 
3
 s rt
 C P
 

% 0
 

m
 

rt
 

(D
 

Y
 

P
- 

I-
' 

P
- 

N
 % P
- 8 0
 m
 

(D
 

I-
' 

ID
 
0
 

r
t Y
 s P
- 
0
 

0
 9 'd 0 g z rn
 

0
 
m
 

rn
 

'd
 

P,
 
0
 

(D
 

0
 

.
Y

 
P

, m
 

r
t 
\
 n

n
 

rn
 

rn
 

r
t
r
t
 

(D
 

(D
 

Y
 Y

 
P
. 

P
- 

P
P

 
P

- 
P

- 
N

 
N

 
P

, 
P,
 

r
t 

r
t 

P
- 

P
- 

0
 
0
 

s
 
3
 

W
W
 

z
 b

 

E 
3 

+
'd

 
rn

 
I-
' 

r
t 

P
, 

P,
 
3
 

3
 

(D
 

a
 r

t 

R 
R 

aC
C
 

a
 9
 

Y
 c

 
0
 
P,
 

0
 

11
 

(D
 
P,
 

a
 3
 

c 
r
t 

Y
 I
-'
. 

(D
 
3
 

rn
 

ID
 

m
'
d
 

0
 

Y
 

Y
 0
 

09
 

r
t 

Y
 

P 
3 

&
. 

0
 

m
 

.
Y

 r
t 

0
 P
, 

u
 r

t 
r
-
 c 

0
 

rn
 

I-
' 
0
 

Y
 

09
 

ID
 

P
. 
C
 

0
 

P
-'
. 

C2,
 x" 0 

n
 rn

 
rn

 
r
t 

r
t 

(D
 

(D
 

Y
 

Y
 P

- 
P

- 
I-
' 

I-
' 
P

* 
P

- 
N

 
N

 
P,
 

P,
 
r
t 

r
t 

P
- 

F 
8 

5
%

 
P,
 

H
 S

 
3
 
a
 

C
 
u
 

(D
 
0
 

r
n

o
 

r
t 

3
; 

P
- 

09
 
0
 

P,
 
m
 

rt
 

P
- 
0"
 

0
 

P
- 

3
 
0
 

I-
' 

0
 
0
 

m
o
p
 P
. 

r
t 
0
 

P
 ",
 

m
 P
, 

(D
 

rn
 

6 
z 

I-'
. 
0
 

b
 r

t
 

I-
'.
'.
 rn
 

I-
' 

P
. 
0
 

r
t 
m
 

-
r

n
 

0
 
'd

 
m
 P
, 0
 

rn
 

(D
 

r
t 
0
 

(D
 

Y
 

Y
 P
, 

P
- 
m
 

I-
' 
r
t 

(D
 6 rn
 

(D
 i: G
 

n
n
 

rn
 

lo
 

r
t 

r
t 

(D
 

(0
 

Y
 

Y
 

P
- 

P
- 

P
 I
-'
 

14
 
P

- 
N

 
N

 

% 
% 

P
- 

P
- 

0
 
0
 

.
s

 s
 

w
v
 

M
 M

 

2 
2 

P
- 

P
- 

Y
 Y

 

B D
 

(D
 

(D
 

5 
2 

P,
 
P,
 

P
I-

' 

&
. &. 

0
 
0
 

Y
 Y

 
0
 
0
 

0
- 
b

 
P

. 
I-'.

 
0
 
0
 

I-
''
+

 
0
 
0
 

09
 
09
 - CC PI

 
P

, 
rn

 
rn

 

Y
 Y

 
(D

 
ID

 
I-
' 
I-
' 

% 
% 

ID
 

(D
 

a
 a

 
r
t 

r
t 

0
 

0
 

'd
 
'd

 
I-

'+
' 

P
, 

P
, 

g 
g 

r
t 

r
t 

P
 

P
, 

Y
 

Y
 

CC
 

CC
 

9
 9
 n

n
 

rn
 

rn
 

r
t 

rt
 

(D
 

n,
 

Y
 Y

 
I-
'-
'.
 

P
- 

P
I-

' 
F
 P

- 
N

 
N
 

P
, 

P
, 

r
t 

r
t 

P
- 

P
- 

0
 
0
 

3
 

P
 

W
V
 

s z
 

CC
 
'd

 
I 
P
 

5
- 
P,
 

(D
 

rn
 

P,
 

P
- 

r
t 
n 

8
; 

OQ
 

C
 

P,
 

P
- 

rn
 

C
 

10
 
0
 

0
 

Y
 

E 
0
 c 6" 

(D
 

(D
 

&.
 " 

0
 
0
 

P,
 

w
l 

I-
' 
3
 

Y
 P
, 

0
 
rt
 

rn
 
c 

P
- 

Y
 

rn
 

P
, 

r
t 
I-
' 

P,
 
I-
' 

a 
'-4

 
0
 

(D
 
0
 
0
 

0
 
0
 

m
 
c Y

 
tu
 Y

 
F1
 

P
- 

'a 
=1

 
e.
 00
 

V
-J

 F
S

 
(0

 
0
 

1
 r

n
 h

 
r
t 

rn
 

ID
 
r
t 

Y
 ID

 
P

- 
Y

 
I-
' 

P
- 

P
- 
I-
' 

N
 

P
- 

P,
 

N
 

r
t 
P,
 

P
- 
r
t 

$
$

- 
' 
0
 

CC
 
0
 

0
 C

C 
I-
' 
0
 

(D
 
I-
' 

rn
 

(D
 

\
 
rn

 
rn

- 
r
t C
 
'd

 
Y

 
P

- 
0
 

(D
 
09
 

rn
 

Y
 

(D
 

0
 

lo
 

3
 

rn
 

P
a

 
(D

 
4

 
r
t 
0
 

P
 

'-4
 
u
 

I-
'+

 
(D

 
0
 

3
 
I-
' 

(D
 
0
 

09
 

0
 
F
 

x 
n
 

P
- 
P,
 

a
 I
-'
 

(D
 I 

B
 

'T
i 
0
 

Y
 

3
 

(D
 

P
- 

0
 
r
t 

3
 
0
 

Y
 

I-
' 

P
* 

ro
 3

 
09
 

a
 

ID
 
O
 

0
 
3
 

0
 

S
 

I-
' 

r
t 
c 

P
, 
3
 

3 
R 

3
 %:
 

h
 

rn
 

rt
 

(D
 

Y
 

P
- 

I-
' 

P
- 

N
 

P,
 

r
t P
- 8 4 0 I-'
 

ID
 

rn
 
w
 

w
 

P,
 
0
 

r
t 0
 

rt
 

rn
 

0
 
0
 2 Y
 

P
- u
 

5 F
 

3
 

09
 

r
t 0
 

'd
 
0
 

I-
' 3 r rn
 
F
 

0
 

rn
 

C
 

Y
 8 2 Y
 

0
 

rn
 

r
t 

(D
 

Y
 

P
- 

P
 

P
- C r
t P
- $ 0
 

'-4
 
0
 

I-
' 

ID
 m
 

0
 

Y
 

P,
 

'd
 
0
 

rn
 

rn
 s P ID
 F Y
 

rn
 

0
 

(I
, 

'd
 

rn
 c I-
' 

(D
 
\
 

u
 

(D
 

r
t B T % P
- 8 0
 
m
 n

 rn
 

rn
 
r
t 

r
t 

(D
 

(D
 

Y
 

Y
 P

- 
P

- 
I-
' 

P
 P
 

P
- 

N
 

N
 
P,
 

P,
 
r
t 

r
t 

P
- 

P
- 
0
 

0
 
P
 

s
 

w
n

 
P,
 

n
'd

 
0
 
P,
 

E 
F 

P
- 
I-
' 

a
 P

. 
(D

 
rt

 
Y

 C
C 

% 
P,
 

r.
 P
 

8
; 

m
 r

t 
0
 

P
- 

Y
 
I-
' 

P
- 

r
t 

N
 

P
 P

-.
 

(D
 
3
 

2
 

R
"

 
r
t 

I-
' 

G-
 2 

E 
4 

1
0

 

3 Y
 

09
 

P,
 

rn
 u
 

(D
 

P,
 

Y
 5-
 

09
 

rn
 

'd
 1
 

rn
 

rn
 

r
t 
#
-
i-
 

(D
 

(D
 

Y
 Y

 
P
. 

I-'. 
P

 I
d
 

F
 I-

'. 
N
 
IV
 

P,
 

lb
 

r
t 

I
t

 
P

- 
I& 

$ 
$ 

0
 

1'1
 

P,
 

IP
 

'd
 
1
3
 1% 

P
. 
P.
 

P
I-

' 
P

- 
IP

- 
r
t 
Tt
 

'-4
 '
C

 

P,
 

P
 % 

5 
5 

I-'.
 

k
'. 

I-
' 
P

 
P

- 
P
. 

N
 

N
 

. I-
'. 

I-"
. 

3
 
3
 

09
 

CI
P 

P,
 
P,
 

I-
' 
P

 

8 
8 

'd
 
rd

 
0
 
0
 

3 
2 

If
 

Y
 

09
 

09
 

P
,
P
,
 

rn
 

rn
 

u
'u

 
(D

 
ID

 
P

, 
P,
 

Y
 :
 5. 

09
 
cm 

rn
 
rn 

'd
 
'd
 

F %
 m

 
vr 

m
 
il
 

(D
 

CD
 

6
 
e
 

P
- 
li.
 

I-
' 

b
" 

F
 B

-1. 
N

 
N

 
PJ
 

(u
 

rt
 
m
 

r-
 I

=
-"

. 
0
 

0
 

3
 

3
 

\
I
 

W
 

W
 

(
-
"
.
 

P
- 

o
 
o
 

m 
m 

m
 

m-
 

OJ
 

Cu
 

Tt
 

R
' 

P
. 

P
. 

V
)
 
m 

r
t 
rt
 

P
. 

P
. 

0
 
0
 

m
 

m
 

P
, 

m
 

s 
s 

CL
 a

 
Co

 
m 

-3
 

"c
, 

Eu
 

(u
 

n
 
n
 

CD
 

(D
 

E
?

 
a
 w
 

I-
' 
I-'
 

0
 

0
 

r
( 

rb
 

Eu
 

OJ
 

rt
 

m
 

P
-"

. I"
. 

0
 
o
 

s 
II=I

 
a. 

e.
 5 

n
 
n
 

ri
 

n
 

0
 

0
 

cr
 
0
- 

I"
. 

P
- 

o
 
o
 

I--
" 

)-
-"

 
0
 
o
 

09
 

09
 

%
 

D
 

lu
 

K 
2 

P
P

P
P

I
-
'
 

P
P

 
P

I
-
'+

' 
rG

I-
'I

-'
 

I-' 
P

P
I

-
'

W
 

P
 

P
P

 
I-
' 

W
G

3
0

3
0

3
q

U
~

m
C

O
q

~
0

3
U

l
W

O
O

N
U

m
m

 N
I

-
'
L

J
l

*
a

&
 

*
W

4
I

-
'

a
W

E
*

I
-

'
*

*
O

W
U

U
W

C
B

~
 

W
N

P
O

~
~

N
P

O
0

3
W

~
U

W
~

~
~

U
U

W
W

~
(

X
,

O
~

~
W

I
-

'
~

W
~

~
O

W
Q

I
I

-
'

~
W

l
u

~
~

I
-

'
W

N
P

O
 



( s t e r i l i z a t i o n )  The bac ter io logy of c lean  rooms/ 
s t e r i l i z a t i o n  - the  grand r e q u i r e m e n t s / ~ ~ a c e c r a f t  
( s t e r i L i z a t i o n )  Use of laminar flow f o r  environmental con t ro l /  
S t e r i l i z a t i o n  w i t h  gaseous e thylene  oxide:  A review of chemical and 
s t e r i l i z e  l i q u i d s  and g a s e s / ~ v a l u a t i o n  of f i l t e r s  t o  
s t e r i l i z e d  by hea t ing .  Vol. 111 Bio log ica l  handbook f o r  engineers /P  
s t o c h a s t i c  model desc r ib ing  b a c t e r i a l  a e r o s o l  concent ra t ions  i n  e n c l  
( s t r a t i f i c a t i o n )  S t e r i l i z a t i o n  wi th  gaseous e thylene  oxide:  A r e v i e  
stratosphere/Microbiological exp lo ra t ion  of t h e  
s t ruc tures /Exper imenta l  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  
s t ruc tures /Exper imenta l  hea 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  
s t ruc tures /Exper imenta l  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  
s tudy  f o r  an  organic  c o n s t i t u e n t s  inventory program/Planning 
s tudy i n  p l ane t a ry  quarant ineITechnica1 manuals and planning 
s t u d i e s  conducted i n  a v e r t i c a l  laminar  a i r f l ow surgery/Microbiologi  
subzero tempera tures /Spor ic ida l  a c t i v i t y  of sodium hypochlor i te  a t  
s u r f a c e ,  mass average and geometric c e n t e r  temperatures i n  t r a n s i e n t  
s u r f a c e  sampler lb microbio logica l  eva lua t ion  of t he  vacuum probe 
s u r f a c e  sampling: Development and appl ica t ion /A method f o r  microbia 
Surface  sampling wi th  an agar  spray  technique/  
s u r f  aces  : Agar spray/An improved technique f o r  microbiology samplin 
s u r f a c e s / ~ i c r o b i o l o g i c a l  sampling of 
s u r g e r y / ~ i c r o b i o l o g i c a l  s t u d i e s  conducted i n  a v e r t i c a l  laminar a i r f  
S u r g i c a l  experiences wi th  laminar flow/ 
Surveyor spacec ra f t  - eva lua t ion  of microbia l  contamination l e v e l s /  
(Surveyors) Impl ica t ions  of r ecen t  s t u d i e s  on spacec ra f t  contaminat i  
Su rv iva l  of microorganisms i n  space /  
Su rv iva l  of microorganisms on covered s t a i n l e s s  s t e e l  i n i t i a l l y  cont  
( su rv iva l )  Research and development i n  environmental microbiology/ 
( su rv iva l )  Response of v i r u s e s  t o  environmental exposure/ 
su rv ivo r  curves f o r  p l ane t a ry  quarant ine  requirementslon logar i thmic  
su rv ivo r  curves of mixed b a c t e r i a l  spore  populat ions exposed t o  dry- 
su rv ivo r  curves of n a t u r a l l y  occurr ing  spore  populat ion exposed t o  d 
system f o r  p l ane t a ry  quarant ine  f o r  l una r  programs/An i n t e r a c t i v e  co 
sys t em/S te r i l i zab le  l i q u i d  propulsion 
sys t em/S te r i l i zab le  l i q u i d  propuls ion  
sys t em/S te r i l i zab le  l i q u i d  propulsion 
system using the  CDC 217 remote console/User 's  manual f o r  p l ane t a ry  
Systems a n a l y s i s  and c lean  room monitoring f o r  p lane tary  quarant ine  
Systems a n a l y s i s  and c l ean  room monitoring f o r  p l ane t a ry  quarant ine  
Systems a n a l y s i s  and c lean  room monitoring f o r  p l ane t a ry  quarant ine  
Systems a n a l y s i s  and c lean  room monitoring f o r  p lane tary  quarant ine  
systems approach t o  contamination control /A 
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(technology) Improved m t h o d  for pour ing  Radac plates/ 
(technology) Misrobiolog%cal studies conducted in a vertical Lminar 
(technology) Surgical experiences with laminar flow/ 
(technology) Systems anaiysis and clean room monitoring for planetar 
(technology) Systems analysis and clean room monitoring for planetar 
(technology) The book of Mars/ 
technology/~he clean room in space 
(technology) The microbiological flora of the Gemini IX spacecraft b 
(technology) The monitoring of laminar downflow clean rooms/ 
Teflon film at high temperatureslDry-heat resistance of spores of Ba 
temperature and gas velocity on the dry-heat destruction rate of bac 
(temperature) Defining Mars' atmosphere - a goal for the early missi 
(temperature) Environmental microbiology as related to planetary qua 
temperature growth characteristics of clostridia/~ow 
(temperature) Improved method for pouring Rodac plates/ 
temperatures/Dry-heat resistance of spores of BacilZus subt i l i s  var. 
temperatures in transient conduction heat flow/The relationship of t 
temperatures/Sporicidal activity of sodium hypochlorite at subzero 
terminal sterilization cycle for a possible Mars capsule/Determinati 
Terminal sterilization process calculation for spacecraft/ 
(terrestrial) The chances of retrieval of viable microorganisms depo 
test areas in the United States/Comparative D125~C values of natural 
test of flexible film coupon strips for use as a sampling technique/ 
test of the Apollo spacecraft/Levels of microbial contamination in e 
test statisticslcertain uncorrelated nonparametric 
(test) The design and build of a gas bearing gyroscope possessing hi 
(test) The design and build of a gas bearing gyroscope possessing hi 
thawingl~he response of spore-forming vs. nonspore-forming bacteria 
(theory) A systems approach to contamination control/ 
Thermal destruction of microorganisms/ 
thermal inactivation by dry-heat/The resistivity of microorganisms t 
thermal inactivation/Instrument for study of microbial 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 
thermal inactivation of microbes in and on interplanetary space vehi 



thermal i n a c t i v a t i o n  rate of bacter ia l  spores/Effect of cell moistur 
themal k i l l  of viable organisms during Mars atmospheric entrylh s t u  
thermal modeling to space vehicle sterilizationlhpplication of 
(thermal sterilization) Effects of decontamination and sterilization 
thermal sterilization of microorganisms/A rational model for 
(time) Biological warfare decontamination with hypochlorite/ 
(tolerance) C702543 alpha I11 ball bearing gyroscope motor steriliza 
(tolerance) Dry-heat resistance of spores of BacilZus sub t i l i s  var. 
(tolerance) Heat and radiation resistance and activation of spores o 
(tolerance) Potential effects of recent findings on spacecraft steri 
(tolerance) The resistivity of microorganisms to inactivation by dry 
tools, experiments and procedures/Analysis of sterile sampling equip 
totals for compartmental models/Simultaneous estimation by partial 
(toxicity) Problem areas with ethylene oxide sterilization/ 
Training needs in planetary quarantinel 
(training) Short courses on basic environmental microbiology/ 
transient conduction heat flow/The relationship of the surface, mass 
Types of microorganisms associated with the Apollo 7 spacecraft/ 

(ultraclean room) Surgical experiences with laminar flow/ 
(ultraclean room) Use of laminar flow for environmental controll 
(ultrasonic energy) Problems associated with the recovery of bacteri 
(ultraviolet radiation) Survival of microorganisms in space/ 
uncorrelated nonparametric test statisticsl~ertain 
understanding/Automatic biodetecting and monitoring instruments open 
(unmanned exploration) Planetary quarantine and space vehicle steril 
unmanned lunar probes/The chances of retrieval of viable microorgani 
(unmanned spacecraft) Implications of recent studies.on spacecraft c 
urban atmosphere/Viable microorganisms in an 
Use of laminar flow for environmental control/ 

vacuum probe/An improved model of the 
(vacuum probe) Planetary quarantine program/ 
(vacuum probe) Services provided in support of the planetary quarant 
(vacuum probe) Systems analysis and clean room monitoring for planet 
(vacuum probe) Techniques for the limitation of biological loading o 
value investigations/Status report on D, z, and 
value of agreed standards of sterility/The 
values for internal contamination/Current status of investigation of 
values of naturally occurring spores obtained from major spacecraft 
vaporl~ffect of bacterial cell moisture on the sporicidal activity o 
vapor/~poricidal effect of peracetic acid 



v e h i c l e  csmpsnsnts/Bry-heat d e s t r u c t i o n  of spores  i n  s imulated space 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecolsgy and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and the rma l  i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/~cology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal  i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/~cology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal  i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/~cology and thermal  i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal i n a c t i v a t i o n  of microbes i n  a 
v e h i c l e  components/Ecology and thermal  i n a c t i v a t i o n  of microbes i n  a 
Venus 1972 miss ionlh  pre l iminary  quarant ine  a n a l y s i s  of a poss ib l e  M 
(Venus) P lane tary  quarant ine  and space v e h i c l e  s t e r i l i z a t i o n /  
v e r t i c a l  laminar  a i r f l ow surgery/Microbiological  s t u d i e s  conducted i 
( v i a b i l i t y )  A r a t i o n a l  model f o r  thermal s t e r i l i z a t i o n  of microorgan 
( v i a b i l i t y )  A s tudy of t he  thermal k i l l  of v i a b l e  organisms during M 
( v i a b i l i t y )  Bio logica l  l o s s e s  and t h e  quarant ine  po l i cy  f o r  Mars/ 
( v i a b i l i t y )  Comparison of microbia l  contamination l e v e l s  among hospi  
( v i a b i l i t y )  Dry-heat r e s i s t a n c e  of spores  of BaciZZus subtilis var .  
( v i a b i l i t y )  E f fec t  of temperature and gas v e l o c i t y  on t h e  dry-heat d 
( v i a b i l i t y )  Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  quara 
( v i a b i l i t y )  Environmental microbiology a s  r e l a t e d  t o  p l ane t a ry  quara 
( v i a b i l i t y )  Heat and r a d i a t i o n  r e s i s t a n c e  and a c t i v a t i o n  of spores  o 
( v i a b i l i t y )  In f luence  of var ious  pre t rea tments  [ c a r r i e r ,  de s i cca t ion  
( v i a b i l i t y )  Low temperature growth c h a r a c t e r i s t i c s  of c l o s t r i d i a l  
( v i a b i l i t y )  Microbial  c e l l  recovery from s o l i d  m a t e r i a l s /  
( v i a b i l i t y )  Microbiological  exp lo ra t ion  of t h e  s t r a t o s p h e r e 1  
( v i a b i l i t y )  Microbiological  sampling of su r f aces /  
( v i a b i l i t y )  Microbiological  s t u d i e s  conducted i n  a v e r t i c a l  laminar  
( v i a b i l i t y )  Novel m u l t i - s l i t  l a r g e  volume a i r  sampler/  
v i a b i l i t y  of microorganisms/An experiment t o  determine t h e  e f f e c t s  o 
( v i a b i l i t y )  P o t e n t i a l  e f f e c t s  of r ecen t  f i nd ings  on spacec ra f t  s t e r i  
( v i a b i l i t y )  Progress ive  b i o l o g i c a l  monitoring on luna r  o r b i t e r s /  
( v i a b i l i t y )  Release of microbia l  contamination from f r a c t u r e d  s o l i d s  
( v i a b i l i t y )  Research and development i n  environmental microbiology/ 
( v i a b i l i t y )  Response of v i r u s e s  t o  environmental exposure / 
( v i a b i l i t y )  Surface sampling w i t h  an agar  spray technique/  
( v i a b i l i t y )  Su rg ica l  experiences w i t h  laminar  flow/ 
( v i a b i l i t y )  Surv iva l  of microorganisms i n  space/  
( v i a b i l i t y )  The e f f e c t  of low numbers of microorganisms on samples a 
( v i a b i l i t y )  The eva lua t ion  and refinement of a mathematical model f o  
( v i a b i l i t y )  The r e s i s t i v i t y  of microorganisms t o  thermal i n a c t i v a t i o  



(viability) The response of spore-foming vs.  nonspore-foming bacte 
(viability) Thermal destruction of rmhcrsosganisms/ 
viable microorganisms deposited on the moon by unmanned lunar probes 
Viable microorganisms in an urban atmosphere1 
viable organisms during Mars atmospheric entry/A study of the therma 
(virus) Survival of microorganisms in space/ 
viruses and rickettsiae by heat/Bibliography on inactivation of 
viruses to environmental exposure/Response of 
(voyager) An experiment to determine the effects of solid and liquid 
(voyager) A study program on the development of a mathematical model 

warfare decontamination with hypochlorite/Biological 
water/Alteration of dry-heat resistivity of BaciZlus subt i l i s  var. n 
(water) Ecology and thermal inactivation of microbes in and on inter 
(water) Ecology and thermal inactivation of microbes in and on inter 
water-soluble crystals/Dry-heat on gaseous chemical resistance of Ba 
(water) The resistivity of microorganisms to inactivation by dry-hea 
wide angle gas bearing gyro FGG334S/Sterilizable 
wide angle gas bearing gyro FGG334S/Sterilizable 
wide angle gas bearing gyro FGG334S/~terilizable 

z, and Aw value investigations/Status report on D, 
(z value) Dry-heat resistance of spores of BaciZZus subt iz is  var. n i  
(z value) Ecology and thermal inactivation of microbes in and on int 
(z value) Ecology and thermal inactivation of microbes in and on int 
(z value) Effect of temperature and gas velocity on the dry-heat des 
(z value) Influence of spore moisture content on the dry-heat resist 
(z value) Influence of spore moisture content on the dry-heat resist 
z values for internal contamination/Current status of investigation 
(z  values) Heat and radiation resistance and activation of spores of 



JOURNALS PUBLISHING PLANETARY 

QUARANTINE RELATED ARTICLES 

Below is an alphabetical list of 32 journals and proceedings in 
which 70 articles germane to the Planetary Quarantine Program of NASA's 
Bioscience Programs have been published. The number of related articles 
which appeared in each journal is indicated parenthetically. 

American Industrial Hygiene Association Journal (2) 
Applied Microbiology (16) 
Archives of Environmental Health (2) 
Association of Operating Room Nurses (AORN) Journal (1) 
Astronautics and Aeronautics (2) 
Bacteriological Proceedings of the American 

Society for Microbiology, 68th Annual Meeting 1968 ( 4  
Biotechnology and Bioengineering (1) 
British Medical Journal (1) 
Contamination Control (3) 
Contamination Control International (1) 
Developments in Industrial Microbiology (SIM) ( 4 )  
Environmental Health (1) 
Environmental Sanitation (6) 
Environmental Science and Technology (1) 
Filtration and Separation (1) 
Food Technology (1) 
Hospitals (1) 
Journal American Medical Association (1) 
Journal American Statistical Association (1) 
Journal of Air Pollution Control Association (1) 
Journal of Applied Bacteriology (UK) (3) 
Journal of Neurosurgery (1) 
Journal of Pharmaceutical Sciences (1) 
Journal of the Minnesota Academy of Sciences (1) 
Mathematical Biosciences (1) 
Michigan State University, 

Agricultural Experimental Station, Quarterly Bulletin (1) 
Missiles and Space (2) 
Proceedings American Association 

for Control, 7th Annual Meeting 1968 (1) 
Proceedings of AIAA, 5th Annual Meeting 1968 (1) 
Proceedings of the AAS-AIAA 

Rocky Mountain Symposium 1968 (1) 
Space Life Sciences (5) 
University of Minnesota Medical Bulletin (1) 




