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STERILIZING GAS MIXTURES 
HES(:RIly)'I():\ - Stl'fililing gas mixturc\ as providetJ by 
The Mathe~on Company arc composed 01 Ethylene Oxide, 
which is the a.·tive st.:rilizing agent, plus a dilucnt such as 
Carbon Dioxide, or a halogenated hydrocarbon or combi
nation l,f halogenated hydrocarbons. 

Ethylene Oxide I~ a true b;ILlcricidal agcnt. It acts a~ a 
germiCide on both b;u:terial and vegetable molds.? T 
"" 2 ,,;r" I "f f . • *s... The addition of proper 
diluents ad~ to lIlaea~e the \Olatility of the sterilizing ga~ 
and dl'l:fl.'a,e the flammable hazard as~ociated with the 
handling of Ethylene Oxide, 

Pene'ra';,'" Proper,;e. 

Sterilizing gases containing Ethylene Oxide have high 
penetrative qualitie~. They arc capable of readily ditfu~ing 
through paper, clothing and blankets. Penetration of pow
ders, dried drugs, vegetable gums, etc. depends on the 
method of packaging and the density of the material itself. 
Sterilization of pre-packaged material is possible through 
proper use of packing materials. The gas is known to pene
trate polyethylene and pliofilm. 

Type. 0/ S'erili,ing Gale. Available 

The following typical Ethyh:ne Oxide mixtures are avail-
able from all branches of The Matheson Company, Inc,: 

a, 10", Ethylene Oxide -90'ir Carbon Dioxide 
b. 2tV; Ethylene Oxide - SO':'{- Carbon Dioxide 
c, II ':1: Ethylene Oxide-35r:, "Freon-IT', 

54r( "Freon-II'" 
d. I y, Ethylene Oxide - 8S', "Frl.'on-I2'" 
Mixtures containing I 0% by weight or less of Ethylene 

Oxide in Carbon Dioxidc, or II % by wcight cr !es~ of 
Ethylene Oxide in halogenated hydrocarbons arc com
pletely non-flammable in any proportions with air. Thc 
use of mixtures containing higher Ethylene Oxide concen
tratiom introduces a Ilammability hazard, requiring speCial 
handling procedures and equipment design, 

The cylind..:r pre~sures of sterilizing mixtures will vary 
with the concentrations of the various constituents. A 
higher proportion of diluents having higher vapor pre"ures 
will caUSt' the Ilnal mixture to have a higher vapor pressurl', 
The vapor prl'ssure, at 70 F, (cylinder prl'\suresJ of the 
above mixtures arc as follows: 

!WIXTlHE 'O\I'Of{ "nEsst'nt: 

I II'; Eth\kne (hide-
110'; C;lrhpn Dioxidc 

2{)'; Etl1\ kne Oxide-
I'W; Carhon Dill\itlt' 

II'; Ethvk'nt' (),idt' J-';('; 
"lrt'I'Il-I:">, ,,~'; "hellll-II"" 

12'; I-tll\kndhidc' Xl"'; "lrl'on-12"> 

(" .•. i.ll. ) 

720 

2(, 

52 

Vapor pressure or cylinder pressure should not be con
fused with sterilizer pressure. Sterilizer pressure is de
pendl.'nt on the amount of qerilizing mixture that appears 
solely in the gas phase in thl.' sterilizer; howcver, cylinder 
pre~sure is of value in dl.'tcrmining wheth..:r or not t'Ilough 
head prl.'~~url.' is available to forcc the sterilizing mixture 
into the ~tcfllizer, or a~s()ciated sterililer equipment. 

Af)\,ANTM;ES OF STERIUZING GAS MIXTURES 
These mixtures have been used to sterilize heat and mois-
ture sensitive materials.: " 2P 5 zsigllti I, 'db, 

I t 5' .,. d 53 LEbAEte III~, 
" 5 I F I I S7 b I' nth" 

7 rt Ens Gas Slt rililation can substantially increase the 
life of equipment normally subjected to steam or high 
temperature sterilization processes. 

Among the items effectively sterilized aed twmisated by 
Ethylene Oxide mixtures arc the following: 

PHARMACElJTICAt 

Plastic vials, tubing and 
droppers 

Antibiotics and other 
suitable drugs· 

Rubber materials 

MEDICAt 

Clothing 
Mattresses 
Surgicallnstrurnents 
Intravenous injection sets 
Rubber tubing 
Glas~warc 

Culture media 

OTHER 

Soil 
Straw 
Books 
Leather 
Paper 
Electrical equipment 
Motor oil 
Vaseline 
Put ?SEp ,I 

lip/ow arl' Ill'nf'ra/ tll'~('riplifJ'u tIl "'I'rili:r.,d;on __ 

~ prO(,f·lIl1l'lI. Thl' ;"/ormul;o,, prl'lIf>1"l'tI ,101'11 

1101 rt'/f'r 10 IIpl'ri/i(' tJpf'ra,i"nll ulI/l i, i.. 1I111!llf'1I1I'tI 
Iha, all /a('Iorli III' ,,·f·;llhf·tl ,'art'/lIl1y pri"r I" Ihpir 
adoplion, 

(;\~ ~TER ILiZATI(.' Slcrili/ation \\ ilh Etll\ knl' (hide 
mi\lurc" h .. , heen practiccd fllr "lIllt· tlllle, Ikc<lu,l' of ih 
dltctin'nl',' and it- "l!\antage, it i, now CIHlHlHHlly lI'cd 
hy the 'lIrgical dre"lIlg and ph .. rm<ll'l'utic,tI IIldlhlrit". 
Some of thl' mi'turt'" Illorc' Imp',n .. nt al!\.Iflt.lgt" .1ft' .. ' 
f"lIo\\y 

IHIE MAIHIESON COMPANY, INC_ 3 
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STERILIZING GAS MIXTURES 

I, They have rapid a<:tion, 

2, They have a low moistufe re4uircmcnl. 

3, Thcy an; non-<:orrosivc. 

4, Thl'y arl' not harmful to I11mt rnatniaJ... 

5, Thl') havc high p.:nl'trativl' properties, 

6, 'I hI')' afe rl'ddily purged by al'ration, 

7, I he) J",tr,')' ;ill fl'rnh (If or,l!;tni'/ll" 

~, 'I he) ;111' I"l';IJily ;1\ dilahk, 

<), The) ,He <:ollveni,'nt to store allJ hanJk, 

Cond;,;ons of ./ojtf'riliza';on 

Stcrilization hy Ethykne Oxide mixtures i~ e"l'ntially ;i 
function of tillle of l'xro~ure. conccntration of Ethylenc' 
OxiJc in the ~terilizer space, temperaturc and hurniJit), 

A. TIM J:..' OF LX J'()SLJRJ:' 

In general, non-spore forming bacteria afe kilkd \1 ith 
rclat~·,:: ".',l', \1 hVL' a longef cxposure is re4uin:J for a 
100"( kill of spore-forming oacll'ria; generally, ex PO\llfl' 
timc is a function of the Ethylene Oxide concentration in 
the sterilizer spacc, rhl' following tahk' illu~ti-at.:s rdatil l' 
exposurl' limes to kill \;lriou~ typo:s of organisms: 

.. TABLE 
~"'H;It:S OF 
H.\CTERU 

BaO:lllu, globigii ('pml''.) 

Staphylococcus aureu, 

\tycobacteriulll phlci 

(jatTka tdragl'na 

SC:fratia marcesccn~ 

Erbl'rthdla t)'pllll\a 
Kkh,io:lla plll'ulll(lni;! 

Escllcrichia c:oli 

( 'h·,tfidiulll 

Ibc'illu, ,uhtili, 

B ·CO.\"C/cS/I\A I/O.\' 

1 
REI.ATlYE TI!'IE 
(X = t':\r .. TI~E) 

5X 
3X 

3.\ 
3.\ 
:.:X 

X 
X 

X 

():'iX 

(I<;X 

Fig, I show~ the \'ari;llion (If chamh"f prl'"url' for thfe'I' 
t~ pical ga, rni'turl'" at a I"t-w <:olllmonly u .. ed tc'ml'e'r.l
turl's, as a fUIll:tion of Eth}knl' OxiJl' concentration in thl' 
,terililL'r spa<:e, Thl',l' CUf\l" havl' hl'ell dl'\'clopcd assum
ing thl' mi.\turl" bl'hall' ;1\ iJl'al gasl'''' This graph assumes 
ulIllpktl' I'vacuati"ll (,I' till' ,tl'filih'r bl'fOfl' addition of the 
stcrili7ing g;h, IllIti;tl 'tnili/L'f ab>;t1lute pfessurc slwuld hl' 
added to thl' gl dph \ ;due to lktcrminc' final stcC1l1~ 

!'II'''lIfl', 'I Ill' u,l' of thl' dl;lrl i, ,huwn by thl' following 
I' ,amplc, 

\\ hat ,tc'rili/l'f prl'\\ure i, re4ui"l'd til utili/l' a 20'.', 
Fth)knl' Oxiue··H()'; (',lrhon D:uxidl' mi.\lUfl' at a COIl

centration of 600 mg,/!. uf Ethykn~' 0:, i dl' and 13()~F, 
a,~uming initial sterili/L'f prl'ssurl' of 2 p,s,i,a,? 

/'0110\\ Vl'rtically from 600 on thl' hori/ontai ~cale to 
the line representing 130 F, in th,' gfOUp of lines represent
ing 2U~( Ethylcnl' O,\idl'-~U~i Carbon Dioxide mixture. 
At this inlcfsL'ction, follow horilOntally to thl' IcCt to thc 
pr.:ssurl' scalc noting the prcssuro: of approximately 27 
p",i,a, Add to this the il1itial pres,url' of :.: p,s,i,a, = total of 
2<) p",i,a, Subtnlcting 14,7 p,s,i, gives the sterilizcr final 
gaugl' pressure of 14,3 p,s,i,g, 

Thl' following c4uation ( I ) can hI' u~cd to calculate the 
Ibs, of sterilizing gas mixturc necdo: ' for any sterilizer: 

Ibs, l11iXtUfl' Ill'l'dl'd 
,00624CV; 

E ( I ) 

c ~= Concentration of 
Ethylo:nl' OxiJe in Stcr
ili/l'r spacl', mg./!. 

E Pncl'llt Ethylcne Oxidl' 
concl'lltration ill stcril
i/illg mixture. 

\ St,'rililL'r volume, cu, ft. 

Ill/" c:\,lmpk: / hlll m,lny l'''lIl1lb of I 1(; Ethykne 
U\IJc: ill halogl'llakd h) droc';11 ["'11 1111 \ture aro: rC4uin:J 
f'lI' a I () c'ubic: fout ,tclliI/n 1'0:1 'krllii ,Ill-! cyck. assullIing 
,I lill,1I Llhy kilO: O.\idl' 1'()IlL'I'Ill/"~ltit'lI Pi" XliU mg,/!. i .. the: 

• .... ,1;.'1111.','[ ~pa<:<:,! h)f ql'lill/;lll,)n l'uQ'(1'c", Llh\ kn,' (hick c('n1."~ntfa-

ti(llh "f ~<;(}·II)11l1 III!: I III ckllnil,'I" 'I';I-','.lre rC,!lIil,'d III 
,'Ikc:t a 1(11)', "iiI. , I 1I1,l', I. I ,)/, IIH)t) CU, ft I ! h,' II" 1111\1111': n,'dll'll IHlh.:'~ \ "'1(1 \ III 

I I high"f Ihc' ,'pnL','ntfdllllll "I Lth~kll,' O\ld,'. Ihc "hilIle'I tilL' 
lilli,' \'1 ,'XI'\"UI,' I",'yu/I,'d Illf ,tnlil/dlllllL lhU;tlly dllu""n;: 
th,' ,'IlIlc"L'ntl,lll,11l IL'duc,', tli" ".\I',"UIl' 11111,' hy 1l1l,'!J;tll 
I hl' "h,'ull" II1I\tUI," lidl" lIie: .tdd"d ;ldLlllt;\.l'l' uf ;:nlll,l! 

a !1I.l'Iin I"lillll,' p,'lc,'1I1 III l'lh\ kll" O\id" In Ihl' .l'.l' 
ph;h" I llIidl' 'Iill 1,111,11111111' 1I<1I1,ll,IIJIIII,lhk I, l'(lllll'al:d 
Ilitli (,lIb,'n Ill,'\"L 1111\1111,', "I ',;IIIIi,/I 11,'I,'lil 1'\'1 ,','nt, 
tlill' ,,1le-11I1,' 1110'1, 1''i'I,! -I,I,iI/,':I,"1 ,II 1,.\\ ,iI,III1I>"1 

I hi, ,I"lIIl1L" 1Ie'Itlll'I k.I";II-!" I"" 1l11r ath(lfl'tll1n, Ir"m 
;1 I'I.!LlIl';J! 'talldl"'1llt '''Illl' l'\"l'" ,hl1uld hl' u'l'd 

(', II, ,\11'1/<.-1/ { R I. 

\\ luk ,tnililatioll l"lll h,' l'IIc-,'ll'" Ilitll Lthyknl' (hid\.' 
,II -" /'" "Itlil'f lOll!' "'PO'lIl,' f'c /lPl" aI',' rl'quirl'J, A, 
ll'IllI'I'''llllIl' i, 1.!I'l'd, th l' r;lll' lit 'ILTlli/atilll1 1\ illcrl'asl'd, 

'. 
4 IHI: NlAIHI:SDN CDNlPANY, INC_ 
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STERILIZIN~ GAS MIXTURES 
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rcqllllni I,'l ,1,'1111/;1111 111 I' lI;d\cd' 1'11111'1'" 11.1' lklllllll' 
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111'11 ,,! b.lct,·II.1I '1""" "I .'11 l .. 2) (" .. Illd J- ( III 
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!"I I IIi\i .. !~, ()\"I. II ':." :'-C,' ,h"\\11 :1>.11,,'1."1\,' !1I1J1I1,I· 

. II ' 'I' ,'1". 11\ III It' i.ll~~l· t'. _ " rnlllll,'d I,'r '",I\llIllIlil 

"(l'rili/,ILIll, 1..'11, ... ·1; [1\,.'\ 1I,1\·'>\.'\ll. \\:!','" \;IPt" dllJlil~ tht' ~;IS 

I,:\p(l,ur\." pL'lrtld i' Illlt .... Ulth.!I..·!l( III l[-"l'lI Itl n.'lh!\.'r thl' ~',I"" 

1I11\llIr," ,·tr"li\,· .,.~;"J1,t,\1"\ ','''1'", I'rl"llcIIlll,'llt b\ ",;r~. 

lil~~ ill \\.tt .. :r ,lr ___ '\PII'<III' (,\ ·\I".·r~ ~1._IIIlUI~lIdltit·"" prill!" ttl (hL' 
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\1.111\ 1I1.lt,'II"b ,ue"h ;1' lubb"I, 1'1;1,1',' ,'I \c-;Jtlie:1 \\h,'11 

,te:rili/,'u \\lIh Llh:.t.-Ilc (hl,ic-, Il·.,dd:. . .I'",r\1 11lL" t:.h .\IId 

llIuq hL' 1)J(lPL·ri:. trc'dled b:. ",'1.111<'11 P:!"I III Il··\1,,· ,>,',. 

Se:CIlI'll Oil loxicIl) Illr I1Illle til'lltllc-d 11I!,.II1I.t111l1l 1,~ .. I,i 
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STERILIZING GAS MIXTURES 

Di'l'hargl' thl' gas as rapidly ;1\ possihle hy 0rloninv 
l';lch l" limil'r valve all the way, \lhit.: ',\,ol"klllg allay fr" 

il is hl.'ing di'l'hargnl. '1 hl' cylindn or l"ylin 
uppcrtl.'U 10 prl.'Vl'1lI Ihl.'l11 fl'"11 f;IIling 

valvl.' oUlk ,houlu pllin! inlo a cic:arl'd .I1,'a S(l tli,o 
strl'am of spr, of Ihc l"! lilld"I' dOL" 1I111 ClIllIe in (;tHILI,1 
\\ illi a I'linted, cyul'rl'd (lr LIfIlI,Ii,od '1Ir1.ll'lO 0 'phol,l, I I 
,'r I,,,,,dllIlft..° :\ hough Ih" f;I' v.qlt'r " no 
llic ab,"l' l11enlion ill'I11', Ihl' liqUid '111.1 la, a 1,0Ild'II' I 
10 softl'n paint or va ish anu nwv uama fahrie,o 

After all eylinuer and the Opnallll" 
i, Ih,on cI'''l'd ,Inti 

1.'1.' 10 lill' hlllll"' of ,0' 
arl.' 0ploned, PI"l"fl'l.lhl! 

Vl'ntilatl.'uo Praelll'al lL"'I' 
shoulu he conuU':teu to ue\' op simpk \lanuarJi/lou PI"O-
ceuure f('r sealing Ihe areo 0 be fu all.'u and 10 uetl.'rlllinc 
the nllnilllum kthal UO gl.'s for a ':; kill of the Plo,,, 
to be c hminated, 

l'fciSl'U III aloid inha g thl' !!aso (;a, 
ally \\lIrn, but IllW,t hI.' WI if Ih,' lIper-

ator i, nt"'" for consllit-rahll' pl'riods. In Ie CI"1I1 III' 
"ll.'rexl'l·"u· ° clI,knced hy such S)l1IptOllls as IC;luachl'o 
dinil1l's,o !Iicull\ in standin!! Of walkingo naUSl'ao I lllllil!l1g 

;., the li,otlll] ~hould illlml'l!lall'l~ !!l'I 10 fr",h air. 
Id not hI.' pcrmilled 10 l'xo(isl' Of continuc 10 wor~o 

ust hL' kept Yllio:t anLi warm :\ phv,i,oian sill)uld ht' 
l"" d and the I"Irsl-aiLi prol"l'durl's rl'Ul1llllll'nlkd !J,T,oin 
S lull! he ;Idlllilmler,'do 

II.-\:\IH.I.:\(; ,\:\1) :-iTOIU{;E OF n LI:\J)EH~I Ii ,0 
following gl.'lll'ral rllk, ,hould apply 111 thl' h,llldling ;111.1 
slorag.: of sll.'rililing t:'" mixtun:so 

J ° !\,:vl.'r unlp qlinuL'rs or (lolllit tl.1.'1II (0 ,II ih' ,0;I<"h 
other Ill'kntlyo 

2o t '~llIlJn, .. hou!d he .1"itIlLU a llt-llllltl' ar,oa 11>1 \1111 
;It:l'o Jill' olll'a ,hould bc dry, cool. \lcoJjI,'IlIIl,II,o,!. .lIld 
prdl'l ;Ibl)", IlIl'-fI.'Slst<lllt. K .... t.p C) II 11 de I .. PlllIl'clnl 110111 
l'XCI."'I\l' IL'mperatule 11'1.' hy storillg IlIcolII .tILIl Irlllli 
r.ltll,lll)r, \lr othn 'Ollrec, of h,o;i!. Stili ,It: CO (lIlldltl' '11' ,hI 'Iild 
l"l'lIlpl) \Iilh loc;ti .lIld ,lalL' Il'pJi;lli(lIl'. 

3o I he valve protl'ction cal' ,hlllild h,' !d! III I'I,",' unlil 
Ih,o c)lllIlkr ha, b'"l'1l "'':UI,oU ag,II!I'( " ",1 ,til '" h'llcno <>, 
1'1.lc,'d In a c~ IlIldcr ,Iantl and" I",·,I.!\ (,. ",0 u"od 

4 Avoid drag).'ing, IlIlIlll!! "I ,lrdlll!' ,11111,(,1 0. ,\,11 '." 
.1,111'" diqallcl'o I he) ,hlluld he 1lll'Icod " .... I'''' 0' ""1 .. 1,,, 
hand truck ° 

5. !';l\l'r LIIII(ln willi '.1ft-II dn I", ill \,dl" 1'1 ,I I 
ilHkrs 

('° A, 'OWl ,1\ " ,0y"lIeln 1i,1' hl'l'l1 di"ohargl'd, ,°1",1.' the 
qlindn valo,l'. Rq,I.Il"" ;ll1y 1;11\,° lIutkt 01" PIIIIl'Clill' loar 
oflglnallv ,hipp,od I<illi I Ii ,0 Cy lindn. \1ark <H labd lli,o 
cylindn 1-.\11' I Y 

"" 1';lrt "f llil' (1Iind,or ,itllllid h,o ',IIl>Jel"Il"l1 10 a t .. 111 
1"ol,I'lll,' lil~'lil'l" Ihan 12~ 1o 1 .. i1Ij"ol,lllIll" III ,\l'0" 01 
1111'0 Ilgur,' Ill.t\· C"I"" llil' ,", hlhk'i III h,ocllnl,o II'jIliei lull 
rlo,"ltlllg in "\<""""l' II:.eilo'Ll!ko 1'1,°"111",0 hurldllp. 'n,ol 
p,olnlll " tI a nil: to conll' in <"'H1Ia(( Illtll ,IllY part "f ;1 l""nl 
PI",,,'d f'" l"yllOdno 

Xo Cont;lct thl' ga, suppli,ol if any pall "f Ihl' ,0\lln,kr "r 
\'dlc° lIndllr' Il'akag,' th.lt c;lnnlll h,o '11111'1:. Ilopalll'll, 101 
l"\,I111l'k, the tighll'ning 01 ;1 padolng nullo prl'vLlll kat..a~',' 
Ihrough ,.1111.' packingo 

TO,""]T\" -I he loxic dkch of sll'rili/illg mixlur .... s st.:m 
1ll;lillly from the Flh) knL Oxide ,inl'l' Ihl.' uilul'nts u'l.'L1 
all' illl'rt in thl' phy,iol"t:ic;1i ' .... n'<' and ad mainly a, ,impk 
a'phpoianho displ;lcin).' .Iir when pr,o\l'nl in largl.' amounts. 
lllU' prl.'\"L'nling O\\t:l'n frulll gl'lting to the lungso The 
rel'ommlonul'd nW\llIIum alhl\\;lhk l'onl"l'ntration of Ethyl
cone Oxide for d;lIl) l'ighl-hour np'hllrc is 100 popomo Th.: 
lirsl wa~nlng (If Llh)lt:nl.' Oxide In Ihc air is irritation lJf 
Ih,o c:. l" ;lIlJ Ill"': ° 1 hi, irrilation :nust be ta!..c'n a, warning 
.,f a dang"[ou, atm'hph.:rl.' to :.J\llId wrious injuryo Ex
p,),url' ttl low l'lI1KCCOlralion, of vapor ov.:r l'xknd.:d 
PCflIIU, of tim,o may rl',ult in dc'lay.:u lIau,.:a anu vomitingo 
l'\pII'Url' I" 11'\\ cOIlClonlrdlilll", if conlinuous, \lill r.:sult 
ill a nlllllhlllg I,f Ihl' 0,,°11'': of ,melt. ,lIld h;trlllfull'OIK.:nlra-
11111" may he !<,kr.I{,oJ \lilililul 1I;lIllingo HI~'h l'llnCl'll
tr.IIIl'n, ()f i-.lh!it-nl' (hid.: l.lll [,1"ducL' lodlolll;1 lIf lill' IUllgs 
and irnlalilln 1I1 Ihco ,'\t', ;llId IIllic"lh 111,onlh';1I1lo, I: t 11\ knl' 

- -
(hl,k "n(ll CUI11U);rIl\,O III !I 1,° bud! ,111.1 Ihnd,'r,oo chr'1I1ic 
[,,,,,ollln!! du,o I" LIllIkn,o (hlJt .1",0, 11111 .... ·,llr Llhlknlo 
(hait- C,IIl ,Il'l ,h ;1 \lO'ic",IIlI ,111.1 C,IU',o 1>1,,1<"1, II I" 1,I[ltlr, 
;11,° III l"IH1(.1,1 \\llh thlo oo~il] 1,0' ,I l'c'1I1,ei l,f lillie I ko Ihlr,' 
litJllld. II 'I",'_.! UII Ih,o ,t..II1. ,'\,tj',lJol!t", Iu" qlll.:kll II, 
c°.ll",O ;111\ 11,11111 0 hUI" ,"II!III,d 1'°0 ,i.l{hlnf~ "1,11<,,°'0 hll'ler, 
\\dl ,11'1',°011 Rllbhn ,mel k,llh"1 ,Irllcollo,o in P,lrtlcular, 
sl",uld b,o ,11It"d '-'11 ;lhUUI 24 I"'lll' ,1110 h'lllg "\I,,,,,Od II' 
.I ,pill 01 hid! ,0"1ll"t"II(1,III,11l II( I Ihllt-nl' ()\I,k 1.lpor~o 

I ItJllld I !III kll,o (hl,k III ",III!I"II' 1ll;1! ,',III'l' "Ol','rc 
10llO blllil 

1'1""",III,,lolllllll' ,1I"uld I>~ \\UIIl ,,1I,on 1\("~lfH' dlrl'ctl\" 
.. "II: 1"1111<1 Ilhl!t-n,o (hi,,," ,'r 1I11\llll" SII,II cl"tllIlIl~ 

'oh,,:J!d h, 1,°111"1,'.1 1'lI'l1Il'liI \1I1,On ,0\I""LOd III liI,o liqllld, 
.I' '~JIl 1I111,IIII'n, ,llId hUIII' ilc'CUI I'nil ;\' .1 Ikl.llnl r,O;I'O~ 

11"11 \\ 11"11 ""I~lnJ' \\1111 lli,o l:.I'o 110 'I"'cl.d 1'1,0"llIli"II' 
.iI,O f,oqUIlt'l1. "Ih,ol Ih,lIl hI 1I1'1l1,0 ,ldctjlJ.lk "olllil.llil)lI. 

1-11( ..... \111 -'Bll,IU',o 01 I Ii ,0 'ollul,o ,111.1 11,,° 1.1 l'lhl kll,o 
(hid, '01, ;IiI/.lII"11 1111\1\11.°, Ih.° I'I"holl>lIll\ "I 10"111), ,,1,°: 
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STERILIZING GAS MIXTURES 

clImc or excc\Sivdy npo,nl t" the vapor, of till' mixturc 

1\ unlikl'ly. H,'weH'r, litl' h,lIolI ing tlr'l ;11.1 ,U!!gl',lilln, 

,nc gi\cll fUf caw, \\!;l·ll" 'l'\"l·ll' c\p",ur,' hOI' occurlcd 

anu all" ha,cu "n Ih')'l" Il·'·"llIl11l'l1ded for ElhY!l'nc O.\idc. 

[h," 'l1!,!,olillns h,·r,"1Il ;11," hl'Ii'"\l'" 10 hl' e(lI11IlHlIl I'DC· 

li,·," in indu\try. I hl"n ,1.1"1'111111 In ,11l~ 'Pl·' III'; C.I,," ,h"I",1 

h",: ,11bJI...·\.·t hIl"I hlj l'!I\!(,II'l'1l1l'nt b, .1 1.:tlJll~'l."(,:lIt Ilh:dll..11 

,Ilh I'l', SUllilllllll.1 f'h~'II.I.ln .It \l!!\.'\..' f\\( ,tfl:,qll' \\ Ihl h.t" 
bl· ... __ n 1~\l'I\.\I/lII.,: il\ f 'I1\!~ il,,- (>\Ili..:. \1/ \\ fl,l 11.1' bU:1l bllrrl, d 

.1' .1 r,,'-'lIlt ld '~lfl \.\'111.1\.1 \\lIh II Plhll hl {Ill.. l'II\'1I._1.111 "

.lffl\,tl. ::r,1 ,lid 11h.I'IIII" ,ll\,uld hI. "'Ltlh'd Illlllh..'dl.III.'h 

/"h"IIIIi"'1 

In ,.",," bll';llhin!, 11.1' '1<'1'1'<"<1. ,111111'I,tI Il'I'II.1II"11 

,h"uld he '1,llkd ,iI ,>lk·l· :\flel.1 'nell" ," '1""111 l", Pllll" 

O'!!'l·11 ,h'Hild h," adlllilli,ll"l,d a, """l ;1' p'h'lhk h~ 
!I,llllc"" pL"I",pnlll·1 Iltc" p,tll,"1l1 ,It"uld hlc".Illte pUlc" (h:

!,cn ulldn PP,ili\l" l"\h.l!;tII"11 I'fC"Ull" fpr "lll"-It.I1f hUllr 

pcrillll, C\c'f: It''UI (If ;,1 k.l,1 Iltrc'l' hPILl'. If IltelL' arc no 

,igns ,'f lUll!, "'Il~'l·'II(l1l .II Ih,· l"nd "I Ihl' I'l"ll(lll. and if 

brcatllill>! i, Col" ,lIlel Iltl" LI,I", of lit," ,10.111 alld IllUL",'U' . . 
mcmbr ..IIlCS is !,!Llod, ()\\~l"1l inh.tI'I1I('n Ill;l)" he dl,eUIl

linucd. ThfOUgltUUI Ihl' 1II11L'. Ih,' patic"nt ,bLluld h l' "q)1 

comfortahly II.trrll, hUI 11,'1 1t(,1. 

,"ikin (."onlurl 

All cl('lltin~ cLlnt:lIl11ll:lIL'd \l ilb li'lilld LIlli kill" (hilk "I 

cxpo~l'd to III!,h c(ln":CI1lI,III\'lh "r 1·lh:.kll," (hldc" \,'1,,'1, 

,hould hl" fc'llllllL"l1 .II "1lL"C. CI"lhill~" iIlCludlll"~ ,1:", '" 
~h()uld nLlI he II0fn ;1~'lIn ul1Iil rllofllu~hly 'IC"I,llc"d. Sit",·, 

REHUE:\U .. 
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IIE1XITII 1II":n:m,. I" 

can \l'luom bc uCCl1ntamin:ltcd, and it is Sl1ggc~tcu that 

they hl' not worn a!!ain. All atflTlc'd areas of skin should 

hl" thoroughly wa~hcd Ilith soap and watn. 

1;;0·,."4 

1·.llnknc" (hi,k, .I' !1'IllId 01 vapLlI" i, capahlc of prll' 

dUCIlI,' L"lC d.llll;l~'l". Sh"IIl" !I f'·,lch Ih.: nt"" Iltt" l"\C' 

,1I,>ul,1 hI" IIlll',I!nlc"I'ltlU,I\ \\llh 'l"'lt"1 11'1 Ilfk,·11 nllnUI,", 

I hc·n,"hd, ,IIt'I"d h" it,ld .,,'"111 ,itlllll>' lite Ifrt>!.dh'n" It, 

111'111,· ""nl.lLl "I Ih," \l.lln "tlh .tli li"lIl"' (,t lit," '1I11;lce 

.>1 Iii, I"ll·' .llld 11.1,. Shollid n,· 11111.111011 pl·r'I'1. III,· ,'\t', 

,Ih'ld" hl" irrlF;llnl ',,1 .1 'l·,·,>lId 1"·11".1 "I IIIkcll 1111 Illlk,. 

.tnd;l I'h:'ll"I;IIl" I'ldl""ti'h .If I ,.\,. 'plCI.til'!. 'h,lldd he 
c,dkd In ;tltc:nd.lnCl'. 

Ef:o'cnIlC:~ AII.lchnl i,.t I'"'." it,1 ,h(ll\in,1! \"ariou~ 
I: pic;d 'Inili/illg !,'.I'e," l'IIl"L·' fill Ih l' Llrillu\ cylinder 

'ilc"' ;II.1il.lbk ;til" 1'1 iCl·' fill Illulll!,k .;~ lind.:r ordcrs" 

OIIC·c" Ih," "'lkl"IlII.llltlll III Itll~klll· ().\I,k i, ,"'I;lhli,hL'.1 

fl"1Il h!'. ,>1 IIllt l"l\ll'c"" ,·,I1 .. :uI.III(1n b~ cLju;lli,m (I j lIill 

Ihcll ,ul'l'l: lit,' inlllllll,III"1l "I 11lL" qu,ll1IlI: (II .IIlY ,\crili/

in!, !"l' ,ho\\n in Ih l' h,lIllg Icquiled fur 'lIlY ,t.:fili/\:f 'I'~le~. 
Kllll\\ ill!, Iho.: lul.tI rl"Lluiremlllb ;lIld 1'1 i.:c·. quolcd hl'lc·in, 

Ihl" l"UlIlllllli.;, (If ~d' 'kf:fI/.tli"1l \,·I'lh olhlT J..nU\ln fUfm, 

pI" ,t.:lill/aliLln (.111 hc cumparcd. 

,"\11 I hl' .\l.tlhl",,111 (""IIlI':llll·" Inc. br:Inehl" ~lrl' "quipp,'d 

!,> ,ul'!,l: ;dl Ill'l"' "I 'IL'I"i/in!, ~d' mi\llIfl"'; .1Ild will lw 
\el\ 1i.'I'I'\ I" ,!U(l\c" ,'n 'pc·,"i"t! cllqulll~l!l.Itk mixlurc' 

Ilh'l..tlll~ :PlJ! !t,,:qlllrl.'llll'nb. 
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