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Mill ions of d o l l a r s  and thousands of man-hours have been l o s t  as 
a r e s u l t  of p a r t i c u l a t e  contaminants. 
t he  e l e c t r o n i c s  industry,  newer techniques required newer standards of 
c l e a n l i n e s s ;  both were the  off-spring of newer requirements l a i d  down 
by the  aerospace program of the  National Aeronautics and Space Adminis- 
t r a t i o n .  
c o n t r o l  has been re f ined  and polished t o ' a  high degree of opera t iona l  
success. 

With the  burgeoning growth of 

I n  j u s t  a few shor t  years the s ta te  of the  a r t  of contamination 

A s  recent ly  as the  Korean War the army found t h a t  75% of i t s  
e l e c t r o n i c  equipment w a s  inoperable a t  any given t i m e  (Austin, 1965). 
S i m i l a r  consequences were reported by the o ther  m i l i t a r y  services .  Under 
the  added impetus of aerospace requirements, i t  was imperative t h a t  s tan-  
dards  f o r  c lean  rooms be establ ished.  

1963 proved t o  be a milestone year i n  the  f i e l d  of contamination 
control .  
Force f i r s t  published Tech. Order 00-25-203 i n  1961. Revisions and 
r e c l a s s i f i c a t i o n  brought out the  revised technical  order i n  1963. A t  
the  same time, the  Sandia Corporation of Albuquerque, New Mexico (a pr ime 
cont rac tor  t o  the Atomic Energy Commission) hosted a group of industry and 
government representa t ives  who developed guidel ines  appl icable  t o  problems 
of contamination control.  
rev ised  i n  the  summer of 1966 and released as FS 209a. I ts  objec t ive  is 
"to prescr ibe  a i r  c leanl iness  c lasses  and other  a i r  environmental condi- 
t i o n s  required f o r  achieving and maintaining the  l eve l s  of c leanl iness  
s p e c i f i e d  i n  the  product specif icat ion" (FS 209a, 1966). 

I n  order t o  e s t a b l i s h  cr i ter ia  f o r  i t s  own programs, the A i r  

The f i n a l  r e s u l t  w a s  Federal  Standard No. 209, 

The h i s t o r y  of c lean  room operations may be sa id  t o  have had i t s  
beginnings i n  the  last century with the  s t ruggle  of Semmelweiss t o  pro- 
mote c l e a n l i n e s s  i n  h o s p i t a l s  and t h e  work of Lister i n  developing and 
promoting aseptic techniques. 
garments and s t e r i l i z a t i o n  techniques have been gradual ly  accepted as 
s tandard i n  s u r g i c a l  su i tes .  However, where the  surgeon w a s  concerned 
only with the  cont ro l  of in fec t ious  agents,  t he  c lean  room worker was 
concerned with both v i a b l e  and non-viable p a r t i c u l a t e  matter. 

Over the  years improvements i n  instruments, 
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The importance of contamination con t ro l  i s  perhaps bes t  r ea l i zed  
by c i t i n g  spec i f i c s :  t h e  two square meters of s k i n  sur face  of a n  a d u l t  
may release up t o  30 mi l l i on  p a r t i c l e s  per sq. foo t ;  exercise w i l l  
increase  t h i s  shedding rate even more. 
duce one mi l l i on  p a r t i c l e s  per minute (Austin, 1966). 
r e a l i z a t i o n  t h a t  t he  human being i s  a continuous source of contaminants. 
To con t ro l  t h i s  source of contamination requi res  the  combined p ro tec t ive  
e f f e c t s  of proper c lo th ing ,  techniques, design and operation. 

Average body movements pro- 
Thus comes t h e  

The engineering cont r ibu t ions  t o  the  development and opera t ion  of 
c l ean  rooms have been phenomenal. 
p a r t i c u l a t e ,  air)  f i l t e r s  reduces contamination by g rea t e r  than 99%. 
Improved design and operat ion of v e n t i l a t i n g  systems have r e su l t ed  
i n  easier maintenance a t  lower cost .  Instruments fo r  de t ec t ion  of 
contaminants and f o r  checking the e f f i c i ency  of f i l t e r s  and c l ean  
room opera t ion  have been developed and ref ined.  Proper use of a i r  
showers, garments and s t r i c t  enforcement of r u l e s  have a l l  contr ibuted 
t o  the  successfu l  con t ro l  of contaminating pa r t i c l e s .  Newer techniques 
of packaging reduce the  number of contaminants re leased  during handling 
and p ro tec t  s e n s i t i v e  components from damaging humidity as w e l l  as dust .  

The use of HEPA (high e f f i c i ency  

Technological "feed-back" has  enabled the  medical profession and 
pharmaceutical indus t ry  t o  adopt techniques and methods o r i g i n a l l y  
designed f o r  t he  aerospace industry. Indeed, such techniques may be 
requi red  i n  the  f u t u r e  by the  cognizant f ede ra l  agencies. Surgical  
s u i t e s  b e n e f i t  from improved knowledge of v e n t i l a t i n g  techniques,  
non-shedding, s t a t i c - f r e e  garments and packaging and s t e r i l i z a t i o n  of 
instruments. Pharmaceutical houses have adopted c lean  room designs f o r  
t h e i r  f i l l i n g  and packaging operations. 
t h a t  personnel t r a in ing  and in-house regula t ions ,  r i g i d l y  cont ro l led ,  
can s i g n i f i c a n t l y  reduce p a r t i c u l a t e  "fal l -out .  I' 

Both b e n e f i t  from the  knowledge 

This bibliography on c lean  rooms w a s  compiled i n  an  e f f o r t  t o  con- 
s o l i d a t e  important developments for those persons involved i n  t h i s  
r a p i d l y  advancing f i e l d  of aerospace technology. 
c i t e d  are l a rge ly  of work related t o  NASA-sponsored research,  i t  is  
recognized t h a t  o ther  government agencies such as t he  Food and Drug 
Administration, t h e  Atomic Energy Commission, t h e  Bureau of Standards 
and t h e  Defense Department have supported research i n  c l ean  room prac t ices .  

Although t h e  re ferences  
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Policy. NASA Manual No. 4-4-1. Wash. D.C. Sept. 9, 1963. 
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145. PHILLIPS, G.B. and JEMSKI, J.V. Biological  s a f e t y  i n  t h e  animal 
laboratory.  Lab. Animal Care 13: 13-20. 1963. 

146. PIURIM, H.I. and THOMPSON, D.B. A n  inexpensive, au toc lavable  germ- 
free mouse i so l a to r .  Lab. A n i m a l  Care 13: 602-608. 1963. 

147. TREXLER, P.C. An i s o l a t o r  s y s t e m  f o r  con t ro l  of  contamination. 
Lab. A n i m a l  Care 13: 572-581. 1963. I 

148. USAF. Standards and guidel ines  f o r  t h e  des ign  and opera t ion  o f  
clean rooms and clean work s t a t ions .  Tech. Order 00-25-203. 
Olmsted AFB, Pa. MAMA (AEPD) Ju ly  1, 1963. 

I 

149. U.S. GOVERNMENT, Clean roomand work s t a t i o n  requirements,  con t ro l l ed  
environment. Federal  Standard No. 209. Dec. 10, 1963. 21  p. 

150. WHITFIELD, W,J. S t a t e  of the a r t  (Contamination Control) and l a m i n a r  
a i r f l o w  concept. Rept. (SCR-652). Conference on Clean Room 
Specif icat ions.  Albuquerque, N. Mex., Sandia Corp. Apr. 9-10, 
1963. Proceedings. p. 73-86 
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151. WHITFIELD, W , J ,  The design 
l a m i n a r  a i r  flow. Rept. 
Sandia Corp. June 1963, 

of a dust-control led vented hood u t i l i z i n g  
(SC-4905 (RR)). Albuquerque, N, Mex. , 
20 p. 

152, WHITFIELD, W , J .  , lASHBURN, J , C .  and NEITZEL, WOE, New ways t o  con t ro l  
a i rbo rne  contamination. Rept. (SCR-585). Albuquerque, N, Mex. , 
Sandia Corp. Mar. 1963. 6 p. 

153. WHITFIELD, W.J., NEITZEL, W.E., MASHBURN, J.C., e t  al. E v a l u a t i o n  of 
a cur ta ined  laminar down-flow clean room. Dev. Rept. (SCDR 221-63). 
Albuquerque, N, Mex., Sandia Corp. Aug. 1963. 15 p. 

-21- 



. .  ~' 
' I  1962 

154. AIBA, S. Design of fibrous air sterilization filters. Jour. Gen. 
Appl. Microbiol. 8: 169-177. 1962. 

155. ARMBRUSTER, E.H. Evaluation of surface contamination. Jour. Environ. 
Health 25: 26-29. 1962. 

156. CALIFORNIA, STATE OF. Cleaning, disinfection and sterilization. 
Berkeley, Calif., Dept. of Public Health, Bur. of Hospitals. 
1962. 42 p. 18 Refs. 

157. COLE, W.R. and HARVEY, R.B. Quantitative air sampling. Surgery 51: 
658-662. 1962. 

158. GARDEN, N.B. (Editor). Report on glove boxes and containment enclo- 
sures. Rept. (TID-16020). Wash. DOC, U.S. Atomic Energy 
Commission. June 20, 1962. 

159. GREENE, V.W., VESLEY, D., BOND, R.G., et al. Microbiological contam- 
ination of hospital air. I. Quantitative studies. Appl. Microbiol. 
lO(6): 561-566. NOV. 1962. 

160. GREENE, V.W., VESLEY, D., BOND, R.G., et al. Microbiologica.1 contam- 
ination of hospital air. 11. Qualitative studies. Appl. Microbiol. 
lO(6): 567-571. NOV. 1962. 

161. GREENE, V.W., VESLEY, D. and KEENAN, K.M. New method for microbiologi- 
cal sampling of surfac es. Jour. Bacteriol. 84: 188-189. 1962. 

162. HALL, L.B. Patient accident causes and their control. 3. Sanitation: 
A part of the hospital program. Indust. Med. & Surg. 31(5): 223-225. 
May 1962. 10 Refs. 

163. HALL, L.B. Air sampling for hospitals. Hospital Topics 40(6): 97-100; 
June 1962. 4 p. 

164. LEVENSON, S.M., TRFXLER, P.C., MALM, O.J., et al. A plastic isolator 
for operating in a sterile environment, Amer. Jour. of Surg. 104: 
891-899. Dec. 1962. 
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165. W S H ,  R.C. A comparison o f  d u s t  count da t a  obtained from d i f f e r e n t  
measuring methods. Special  Tech. (Publ. #342). Amer .  SOC. for 
Test ing Natls., 1962. p. 24-28. 6 Refs. 

166. MARSH, ROC. and WHITFIELD, W.J. Operating Manual f o r  t h e  Sandia 
c l e a n  bench. Rept. (SC-4733(M)). Albuquerque, N. Mex., Sandia 
Corp. Nov. 1962. 15 p. 

167. MASHBURN, J.C., NEITZEL, WOE. and WHITFIELD, W.J. A portable  c l ean  
work s t a t ion .  Rept. (SC-4690(RR)). Albuquerque, N. Mex., 
Sandia Corp. June 1962. 11 p. 

168. SUFFER, J.G. and McDADE, J, J. Airborne Staphylococcus aureus. 
A possible  source i n  a i r  control  equipment. Arch. Environ. 
Health 5: 547-551. 1962. 

169. WHITFIELD, W.J. A new approach t o  c l ean  room design. Rept .  (SC-4673- 
(RR)). Albuquerque, N. Mex., Sandia Corp. Mar. 1962. 28 p. 
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1961 

170. BREWER, J.H. and McLAUGHLIN, C.B. Dehydrated s t e r i l i z e r  c o n t r o l s  
containing b a c t e r i a l  spores and c u l t u r e  media. Jour. of Pharma- 
ceut. Sciences 50(2) : 171-172. Feb. 1961. 

171. BROWN, A.E. A po r t ab le  protect ive cab ine t  f o r  handling i n f e c t i v e  
material. Jour. Med. Lab. Technol. 18: 272-275. 1961. 

172. BRUCH, C.W. Decontamination of enclosed spaces with beta-propiolac- 
tone vapor. Amer.  Jour. of Hyg. 73(1): 1-9. Jan. 1961. 15 Refs. 

173. CHATIGNY, MOA, Pro tec t ion  against  i n f e c t i o n  i n  t h e  microbiological  
laboratory,  devices and procedures. I N :  UMBREIT, WAYNE W., Editor. 
Advances i n  Applied Microbiology, Vol. 3. 
Academic Press,  1961. p. 131-192. 

New 

174. U. S.ARMY-FT. DEXRICK. Technical requirements f o r  
r i o l o g i c a l  facil i t ies.  Ft. Detrick,  Md., U.S. 
Biological  Labs., Tech. Eng. Div., May 1, 1961. 

York, N.Y., 

t h e  design of bacte- 
Army Chemical Corp. 

175. WEDUM, A.G. Control of laboratory a i rbo rne  infect ion.  Bacter iol .  
Rev. 25: 210-216. 1961. 
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1960 

176. ALG, R.L., BARBEITO, M.S. and HARRIS, G.J. Dis infec t ion  of aerosol  
chambers with beta-propiolactone. Pro j. (4B11-05-015-01). 
Ft.  Detrick,  Md., U.S. Army Biological  Labs. July 1960. 

177. BLICKMAN, B.I. and IANA", T.B. Vent i la ted work cabine ts  reduce 
laboratory r i sks .  Safety Maintenance 120: 34-36, 44-45. 1960. 

178. CHANDLER, G.I. Bibliographical study on dus t  con t ro l  engineering: 
Methods, equipment and appl icat ions.  Autonetics,  Mar. 31, 1960. 

179. GILES, F.J., Jr. Laboratory hoods - Their design and appl ica t ion .  
Safety Monograph No. 6. Third National Conference on Campus 
Safety,  Chicago, Ill., National Safety Council. 1960. 
Proceedings. 5 p. 

180. GREMILLION, G.G. The use of bac te r i a - t i gh t  cab ine ts  i n  the  in fec t ious  
d i sease  laboratory.  Second Symp. Gnotobiotic Technol., Notre 
Dame, Ind., U. of Notre Dame Press. 1960. Proceedings. 
p. 171-182. 

181. SCHLEY, D.G., HOFFMAN, R.K. and PHILLIPS, C.R. S imple  improvised 
chambers f o r  gas s t e r i l i z a t i o n  with ethylene oxide. Appl. Micro- 
b io l .  8: 15-19. 1960. 

182. SPINER, D.R. and HOFFMAN, R.K. Method f o r  d i s i n f e c t i n g  l a r g e  enclo- 
su res  with beta-propiolactone vapor, Appl. Microbiol. 8: 152-155. 
1960. 8 Refs. 

183. TREXLER, P.C. Flexible-wall  p l a s t i c  f i l m  i so l a to r s .  Second Symp. 
Gnotobiotic Tech., Notre Dame, Ind., Univ. of Notre Dame Press. 
1960. Proceedings. p. 55-60. 

184. TREXLEX, P.C. 
Notre Dame, 
p. 121-125. 

S t e r i l e  rooms. Second Symp. Gnotobiotic Technol. , 
Ind., Univ. of Notre Dame Press. 1960. Proceedings. 
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185. ALLEN, H.F. A i r  hygiene f o r  hosp i t a l s .  11. Eff ic iency of f ib rous  
f i l t e r s  a g a i n s t  Staphylococcic d rop le t  nuc le i  and bacter ia-bear ing 
dust.  Jour. Amer.  Med. Assoc. 170: 261-267. May 16, 1959. 

186. BARRFL"II, J.P., Jr. S t e r i l i z i n g  agents  f o r  LOBUND f l e x i b l e  f i l m  
apparatus. Proc. Animal Care Panel 9: 127-133. 1959. 

187. COULING, COW, and REES, R.J.W. A p ro t ec t ive  cabinet  f o r  t h e  post- 
mortem examination of infected animals. Jour. Hyg. 57: 407-409. 
1959. 

188. DAVEY, D.G. Establishing and maintaining a colony of s p e c i f i c  
pathogen-free mice, ra ts  and guinea pigs. Lab. Animal Centre 
Collected Papers 8: 17-39. 1959. 

189. GUSTAFSON, B.E. Lightweight s t a i n l e s s  steel systems f o r  r ea r ing  
g e r m f r e e  animals. Ann. N.Y. Acad. Sci. 78(1): 17-28. 
May 8, 1959. 

190. HOFFMAN, R.K., KAYE, S. and FEAZEL, C.E. Spor i c ida l  su r f ace  coat- 
ings. 
Clubs. Aug. 1959. 12 p. 

Official  Digest, Federation of Pa in t  and Varnish Production 

191. LIDWELL, 0.M. Impaction s a m p l e r  f o r  s i z e  grading a i rbo rne  bac te r i a -  
carrying p a r t i c l e s .  Jour. Sci. I n s t r .  36(3): 1959. 

192. MITCHELL, R.I. and PILCHER, J.M. Improved cascade impactor f o r  
measuring ae roso l  p a r t i c l e  s i z e s  i n  a i r ,  po l lu t an t s ,  commercial 
ae roso l s ,  and c i g a r e t t e  smoke. Indust. Eng. Chem. 51: 1039-1042. 
1959. 

193. REYNIERS, J.A. Design and operation of apparatus  f o r  r e a r i n g  germ- 
free animals. Ann. N.Y. Acad. Sci. 78(1): 47-79. May 8, 1959. 

194. TREXLER, POCO The use of p l a s t i c s  i n  t h e  design of i s o l a t o r  systems. 
Ann. N.Y. Acad. Sci. 78: 29-35. May 8, 1959. 

195. WOLF, HOW., SKALIY, P., HALL, L.B., e t  al .  Sampling microbiological  
aerosols .  Publ ic  Health Monograph No. 60. Publ. Health Serv., 
U.S. Dept. HEW, 1959. 53 p. 82 R e f s .  
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1958 

196. ANDERSEN, A,A, A new sampler f o r  t h e  co l l ec t ion ,  s i z ing ,  and 
enumeration of v i a b l e  a i rborne  pa r t i c l e s .  Jour. Bacter iol .  76: 
47 1-484. 1958. 

197. ANGELOTTI, R. and FOTER, M O J O  A d i r e c t  sur face  agar  p l a t e  labora- 
t o ry  method f o r  quan t i t a t ive ly  de tec t ing  b a c t e r i a l  contamination 
on non-porous surfaces.  Food Res. 23: 170-174. 1958. 

198. ANGELOTTI, R., FOTER, M,J . ,  BUSCH, K.A., e t  al. A comparative 
eva lua t ion  of methods f o r  determining the  b a c t e r i a l  contamination 
of surfaces .  Food Res. 23: 175-185. 1958. 

199. FREDETTE, V, The bac te r io log ica l  e f f i c i ency  of a i r  condi t ioning 
systems. Can. Jour. Surg. l (3 ) :  226-229. Apr. 1958. 

200. H O E " ,  R,K. and WARSHOWSKY, B. Beta-propiolactone vapor as a 
d i s in fec t an t .  Appl. Microbiol, 6(5) : 358-362. Sept. 1958. 
9 Refs. 
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1957 

201. GORDIEYEFF, A.V. Studies of d i spers ion  of s o l i d s  as dus t  aerosols.  
A,M,A. Arch. Ind. Health 15: 510. 1957. 

202. LIND, A. Ventilated cabinets i n  a tuberculos is  laboratory.  
Bull. World Health Organ. 16: 448-453. 1957. 

203. PHILLIPS, G,B., REITMAN, M., MULLICAN, C.L., e t  al. Applications 
of germicidal u l t r a v i o l e t  i n  i n fec t ious  d isease  laborator ies .  
111. The use of u l t r a v i o l e t  b a r r i e r s  on animal cage racks. 
Proc. Animal Care Panel 7: 235-244. 1957. 

204. REYNIERS, J.A. The cont ro l  of contamination i n  colonies of labora- 
to ry  animals by t h e  use of germfree techniques. Proc. Animal 
Care Panel 7: 9-29. 1957. 

205. TREXLER, P,C. and REYNOLDS, L.I. F lex ib le  f i l m  apparatus f o r  t h e  
rear ing  and use of germ-free animals. Appl. Microbiol. 5 (6) : 
406-412. 1957. 

206. WEDUM, A.G. Development of spec ia l ized  s a f e t y  equipment i n  con- 
junct ion with b i o l o g i c a l  warfare R and D programs. 
Mtg. Armed Forces Chem. ASSOC., Wash. D,C, 1957. 

12th Annual 

207. WILLIAMS, R.E.0. and LIDWEU, 
l i n g  i n f e c t i v e  mater ia l  i n  
400-402. 1957. 

0.M. 
the  laboratory.  Jour. Clin. Pathol. 10: 

A pro tec t ive  cabine t  f o r  hand- 
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208. HERMAN, LOG. and MORELLI, F.A. Air sampling techniques in the 
hospital environment. Bacteriol. Proceedings, p. 114. 1956. 

209. PHILLIPS, GOB. and NOVAK, FOE. Applications of germicidal ultra- 
violet in infectious disease laboratories. 11. An ultraviolet 
pass-through chamber for disinfecting single sheets of papers. 
Appl. Microbiol. 4 :  95-96. 1956. 

210. REI", M. and WEDUM, AoGo Microbiological safety. Public Health 
Reports 71: 659-665. 1956. 

211. WEDUM, A.G., HANEL, E., PHILLIPS, GOB., et al. Laboratory design 
for study of infectious disease. Amer. Jour. of Public Health 
46(9): 1102-1113. Sept. 1956. 31 Refs. 

212, WEDUM, A,G., "EL, E., and PHILLIPS, G.B. Ultraviolet sterilization 
in microbiological laboratories. Public Health Repts 71: 331-336. 
1956. 

213. WILLIAMS, R.E.O., LIDWEU, O.M., and HIRCH, A. The bacterial flora 
of the air of unoccupied rooms. Jour. Hyg. 54(4): 512-523. 
Dec. 1956. 
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1955 

214. BRYCE, D.M. Tests for the sterility of pharmaceutical preparations: 
The design and interpretation of sterility tests. Jour. Pharm. 
Pharmacol. 8: 561-572. 1955. 

215. HOFFMAN, R.K., YEAGEX, S.B. and KAYE, S. A method for testing self- 
disinfecting surfaces. Soap & Chemical Specialties. Aug. 1955. 
5 p. 28 Refs. 

216. MILLER, O.T., SCHMITT, R.F. and PHILLIPS, G,B, Applications of 
germicidal ultraviolet in infectious disease laboratories. 
I. Sterilization of small volumes of air by ultraviolet radiation. 
her. Jour. Public Health 45: 142001423. 1955. 

217. PHILLIPS, G.B., NOVAK, FOE. and ALG, R,L, Portable inexpensive 
plastic safety hood for bacteriologists. Appl. Microbiol. 3 ( 4 ) :  
216-217. July 1955. 

218. WALTER, W.G. Symposium on methods for determining bacterial con- 
tamination on surfaces. Bacteriol. Rev. 19: 284-287. 1955. 
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1954 

219. JENSEN, KOA, Towards a standardization of laboratory methods. 
Bull. Intern. Union Against Tuberc. 24: 78. 1954. 

220. SKERFEY. J.M. Concerning the types of dry boxes commercially 
available. Indust. Eng. Chem. 46: 435. 1954. 

1953 

221. KIARMA", E.G., WRIGHT, E.S. and SWERNOV, V.A. Prolongation of 
the antibacterial potential of disinfected surfaces. Appl. Micro- 
biol, 1: 19-23. 1953. 

222. WEDUM, A.G. Bacteriological safety. Amer. Jour. Public Health 43(11): 
1428-1437. NOV. 1953. 

1952 

223. DECKFR, H.M., GEILE, F.A., HARSTAD, J.B., et al. Spun glass air 
filters for bacteriological cabinets, animal cages and shaking 
machine-containers. Jour. Bacteriol. 63: 377-383. 1952. 
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1948 

224. BREWER, J.H. Asept ic  opera t ion  and c o n t r o l  of ampul f i l l i n g  rooms. 
Jour.  of t h e  Amer. Pharmaceut. Assoc. S c i e n t i f i c  E d i t i o n  X X X V I I ( 1 0 )  : 
415-420. Oct. 1948. 

225. DALLAVALLE, J.M. Micrometrics: The technology of  f ine p a r t i c l e s .  
New York Ci ty ,  N.Y.,  Pitman Publ ishing Corp. 1948. 

226. DUGUID, J.P. and WALIACE, A.T. A i r  i n f e c t i o n  w i t h  d u s t  l i b e r a t e d  
from c lo th ing .  Lancet 2: 845-849. 1948. 

1945 

227. SHEPARD, C.C., MAY, C.W. and TOPPING, NOH, A p r o t e c t i v e  cab ine t  
f o r  i n f e c t i o u s  d i s e a s e  l abora to r i e s .  Jour .  Lab. Clin Med. 30: 
712-716. 1945. 

1943 

228. REYNIERS, J.A. I n t roduc t ion  t o  t h e  g e n e r a l  problems of  i s o l a t i o n  
and e l i m i n a t i o n  o f  contamination mic ru rg ica l  and germ-free 
techniques.  Spr ingf ie ld ,  Ill., Char les  C, Thomas Co. 1943. 
p. 95-113. 

1939 

229. WELLS, W.F., WELLS, MOW. and MUDD, S. I n f e c t i o n  of  air:  Bacter io-  
l o g i c a l  and epidemiologic factors. Amer. Jour .  Pub l i c  Heal th  
29(8): 863-879. Aug. 1939, 
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111. Permuted Index 

Key words i n  t h e  t i t l e  of each of t he  a r t i c l e s  re ferenced  
i n  t h i s  work have been r o t a t e d  t o  t h e  beginning of t h e  t i t l e  
and a lphabet ized .  

Thus, i f  one should search f o r  "microbiological  b a r r i e r  
techniques" it would appear  a l p h a b e t i c a l l y  a t  t h e  beginning of 
t h e  l i n e  f o r  a l l  t i t l e s  i n  which it a c t u a l l y  occurs .  

The number a t  the  r i g h t  r e f e r s  t o  t h e  b i b l i o g r a p h i c a l  
c i t a t i o n  number. 
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Accident causes and their control/Patient 
Accumulation on surfaces in industrial clean rooms/Microbial 
Acoustic particle counter/A further develcpment of an 
Adhesion test for surface cleanliness/Improvements in the use of th 
Aerial fallout/Comparative levels and survival of naturally occurri 
Aerosol challenge of animals/ 
Aerosol chamber with beta-propiolactone/Disinfection of microbial 
Aerosol chambers with beta-propiolactone/Disinfection of 
Aerosol counters and photometers measure/What 
Aerosol filtration/Aerosol properties and 
Aerosol particle counter for measuring the airborne contamination 1 
Aerosol particle sizes in air, pollutants, commercial aerosols, and 
Aerosol properties and aerosol filtration/ 
Aerosols, and cigarett smoke/Improved cascade impactor for measurin 
Aerosols in a large animal isolation facility/Role of differential 
Aerosols/Laboratory safety in research with infectious 
Aerosols/Sampling microbiological 
Aerosols/Studies of dispersion of solids as dust 
Aerospace hardware/Films vs. foil for clean packaging of 
Aerospace industry/Cleaning in the 
Agar plate laboratory method for quantitatively detecting bacterial 
Agents for LOBUND flexible film apparatus/Sterilizing 
Air: bacteriological and epidemiologic factors/Infection of 
Air cleaning/Two theoretical considerations for practical 
Air conditioning systems/The bacteriological efficiency of 
Air control equipment/Airborne Staphylococcus aureus . A possible so 
Air filters for bacteriological cabinets, animal cages and shaking 
Air flow dust control devices/Basic design requirements for laminar 
Air flow/Surgical application of laminar clean 
Air flow/The design of a dust-controlled vented hood utilizing lami 
Air for control of static charges/Ionized 
Air hygiene for hospitals. Efficiency of fibrous filters against St 
Air: its importance and controll 
Air/Microbiological contamination of hospital 
Air/Microbiological contamination of hospital 
Air of unoccupied rooms/The bacterial flora of the 
Air, pollutants, commercial aerosols, and cigarette smoke/Improved 
Air pressure zones in the control of aerosols in a large animal is0 
Air quality specifications (Microbial): the sampling problem/ 
Air sampling for hospitals/ 
Air samp 1 ing /Quant ita t ive 
Air sampling techniques in a hospital environment/ 
Air sterilizing filter for germfree units/A device for the external 
Air sterilization filterld new type of 
Air sterilization filters/Design of fibrous 
Air/Test new electric incinerator design for sterilizing laboratory 
Airborne bacteria--carrying particles/Impaction sampler for size gr 
Airborne bacteria in clean rooms/Dispersion of 
Airborne contamination level in a controlled environment/Evaluation 
Airborne contamination/New ways to control 
Airborne infection/Control of laboratory 
Airborne infection-how important for public health. Airborne infect 
Airborne particles/A new sampler for the collection, sizing, and en 
Aircraft hydraulic contamination controll 
Airflow concept/State of the art (Contamination control) and lamina 
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Analysis of clean room practices/ 
Analysis of particulate matter by membrane filtration/Control and 
Analyzer/A freon TF solvent residue 
Animal faciiitiesjlaboratory 
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