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STERILIZING GAS MIXTURES 
DES(]UI'TIU:\ - Stl'fililing g;l, nU.\tllrl" .1' PI"\ I,kd b~ 
The Mathc~()n Company arc l"IlIPO'l'd 01 l·.th\!cnl (hllk. 

which is the al:livc ~terllillng agent, pith .1 dolul"IlI 'li<.11 ,I' 

Carbon Diuxllk, or a h,t/ogenilll"d lIydr",:,'1 h"l1 ," '''flIhl 
nation uf halogcnated h~ drl ><..;11 t"k Ilh 

l:.thylcnc OXide" .1 tllll' h,ldl'IILld.11 .I~, III I' ,Ie!' .1' .1 

gerlllilide Oil both h.I<.I,'II,tI Ill,: \l').'l·I.t! I I. 'I},'I.;· ... II 
,. 11 6 I I I .• 52 I 3" • I Is d. ill' .1<1<101" 11 ,·1 i" 'f'l.i 

diluent, ;I(t, 10 "llre.I"· Ill< ,,,1,1:,111\ "I IIll ,t, i, ,,'I1~ ..... 

and JL'\,:rl',l .... l...· Ith': rl.llllflllthll.. 'I,I/,t£d .1 .... ,i.~!.I!ld 'l-\I!~ tIll 

handling 01 Llllylcnc ()\IJl·. 

Penf'tralil'f' "rOpf'rljf'Jj 

Sterililing ga~c\ <.'ofllarnrng 1Ih)I<-Il<.· (hlJl' 11,.1\<': /Jlgl' 
penclrative ljuallllc~. I he) arc l..lp,lblc III r<':..IJoI) Jlllu'''!I): 

thm,'gh paper, dOlhrng and bbnl.el\. Pl'nl'!r..lIIO'l "I I'"'' 
ders, dried drugs, vcgclable gum!'>, l'l<.' lkpend\ "n Ihl· 
method of packaging and Ihe den!'>ity uf the material Ih.:ll 
Sterilization of pre-packaged material :~ po~!'>lblc through 
proper usc of packing materials. The gas is known 10 pene
trate polyethylene and pliofilm. 

Type. 0/ Sterili:aing GlUe. Available 

The following typical Ethylene Oxide mixtures arc avail-
ahle from all branches of The Matheson Company, Inc.: 

a. lor, Ethylene Oxide-IJO'J Carbon Dioxide 
b. 20!fe Ethylene Oxide-liOt;} Carbon Dioxide 
c. I I 'Ie. Ethylene Oxide-35t;'i "Freon-IZ"\ 

54('( "Freon-II'" 

d. 12 t;; Ethylene Oxide -lili t;''r "Freon-IT" 
Mixtures containing 1 0% by weight or less of Ethylene 

Oxide in Carbon Dioxide, or II % by weight or less of 
Ethylenc Oxide in halogenated hydrocarbons arc com
pletely non-flammable in any proportions with air. The 
usc of mixtures containing higher Ethylene Oxide concen
trations introduces a lIammability hazard, requiring special 
handling procedures and eljuipment design. 

The cylinder prc!'>surcs of sterilizing mixtures will vary 
with the conccntrations of the various constituents, A 
higher proportion of diluents having higher vapor pre~~ul ~s 
will cau~c the final mixture to have a higher vapor prc\slIre. 
The vapor pressures at 70 f·. (cylimkr prc\surc~) of the 
anovc mixturl's arc a~ follow!'>: 

MIX'ITIU': ",.\1'4111 I·HE ..... t Itt: 

10'; Lthvlenc n.xide·-
90'; Carhon I Ji(lxidl' 

20'; Ethvlene Oxidc
XO'; Carhon Diox idc 

I 1 ,; Ethylellc Ox ide· y; ,.; 
"lrl'oll-12"', )4'; "I·rcoll-II"·' 

12'; Fthykndhide . XX"" '" reon-12"· 

(' •••• I.,t. ) 

720 

52 
I t,utl"JIl.lIl " 11('(II1~ t I dll Pllflt tit' '\;t'fTHllIl'i & (I' (Inc.:) 

\ .I f 'Ii I! I'll . l.: , 

Il"l d ,\, ! ! , ' I \ I il, .', ' 

1"'ll<kl1' .1)" .1.' 

',1 I!, i" ; I " •. 1 

J..l 

.111 

I • 

\11\ \" \L." .. I "111<111/1'4, t. \' \11\ II lit ' 

'f " . ,.. 
.MI ..... (J~'" ,[, 111;/,11j\: ",111 '.It',I. I II'I,I!,. "J', ,:., 

I Ill" uf \."qul:'nH.'rll :\1'111"J.", .j 1,-,.1,,; 1 \. .111. 

tl:nq)l I.d \.ir I.. -.il" I 111/ L1t 11'11 ; ,1, '\,. t.. "l 

.·\nllln~ thl" !tcnt' (It{\II'-,_I\ "tlfil'/l\.; ....t-ttt":IIi.'~l1 r,\ 

l·tll\il'n<.' (hldl Illl\lllll" ,Ill (I.l t"iI"· ... III~ 

PIIAKM.~C:U TIL~I. 

Pla!'>til viab, tuoIIIg ,1I1d 
dropper~ 

Antibiotics and other 
~ultablc drugs· 

Rubber materials 

MEDICAL 

Clothing 
Mattresses 
Surgical Instruments 
Intravenous injection sets 
Rubber tubing 
Glassware 
Culture media 

}' H "'''Z·t ••.. ' 
le~ 

VI: tab gums 
Log 
E~l 

P,"",uts 
,¢fied l- rul 

OTHER 
Soil 
Straw 
Books 
Leather 
Paper 
Electrical equipment 
Motor oil 
Vasdine 

''''1;& IIaRtrill 

1I,,'ow are /te"era' t/e~rrif)tiolllJ 0/ ~Ierili:aa'ion •• 
1. & 'Aui"e prOr"IIIIf'II. The i,,/ormalion prf-~"",,-t' tlm-~ 
IW' re/er to IIppri/ir tlpf'ralionff alltl it ill '.''!If.!'·1I1,,tl 
,hal all /ae,on b" If'f'i;lh"t/ t,tlrf-/ully I)rior 10 Ih,-ir 
at/oplio". 

c;:\~ ~TERIUZ:\TIC r,·· Stl'lili/ation with Fth) Iene (hldl' 
mixture\ h .. \ hl'l'n practi<.'cd for '''l1ll' timl·. Bccall'l' of ih 
elfcctivl'ne~, and ih advanta!!l" It I' now <.'OlllmOlllv u'l'd 
h.,. thl' 'lIr!,!ical dn'"ing and I'harmac<':lIti<.'al indll,tril" 
Somc of thl' mi.xlttrl'\· lIIorc imp"rtanl adv,IlII,'!,!l" arl' 'f' 
follow\ : 

'I II..TIl\('d ;llld '>nid IIlIdl'l lit-II \ "IlIH' I ,1f'11'''''H 1(.". Inc,: ., "P.II('1I1 ~II ~.~91.1'( H! 
·f\lIhllll~h P«'I1I\11I111 l.ln hl' dlt,lt .. ('I\ 'Inlil/t',1 'AlII! nil h.llflIf,i1 rlh',l" thrl(' , ... r\1tIc.'fht'!h,tI '1I("I'II'III\~ln "dlrt,.1 I,', ... ,., 11"'(,"0\\ 

! ':;Jk..,.,. t''''I1 ••• "-...L..:wc.:IIIIUUuII 01..,... ."""'to wl1h "'t"~ (J ... ~ ,·"u-.e~ l1c: .. lll""-'"tft ,,, 4!'~t,,1 ¥It_""n' Clf ttl.I"I .. r ""ulIJl\tUn'J", I tJV4J ~nll I)rll~' "ctn'UNMf,1 
II' ,1l,.U:M»l • .dluOlo u10uld be rewlewt"d t'ltrnrt'" ~on"tdt-,.nll uw nf P",ytene (htdf' mhfnrt on rond (tf'f~ .... 

.HIE 1VI •• HIlSON COIVlPANY. INC_ 3 



STERILIZING GAl MIXTURES 

I ~ I \ , I,! .. 

I ' I' I! ... \ 1 1 , 

. ,:! ,I t • 

, ' 

" 
" i;' 'i '\.. !: / .. 

, 

'/ 1'1,1 ,II, ,,'lllc'[U.:1\1 W .1<'1,' ,llld h,1I1dk . - . 
, .ondilionll of ,"'"ri/i:aalion • 

Slc'l dJl;llion h~ Lthykn~ O)(JJl' mi.'lur~~ i~ ~\~~ntially a 
tunl:!Ion llf 1lI1l~ uf ~xpl1,ur~, c'onl'~lltration of Ethykn~ 

Oxide in th~ ~tailiza 'pal:e, t~l1lperature and humidity. 

A, TIME OF I:-XI'05URJ:; 

In general, non-spore forming bacteria arc kilkd with 
relative ~a~e, while: a longa l'xposure is required for a 
100';, kill of ,pore-forming bactaia; g~nerally, ~xpo,ur~ 

time is a function of the Ethykne Oxide concentration in 
the sterilizer space, The following tabk l illustraks relati\'~ 

exposur~ times to kill various typ~s of organisms: 

TABLE 1 
SI'EUES 01: 
HACTElU,\ 

Bacillus globigii (spor~s) 

Staphylococcus aur~us 

~1ycobacterium phle:i 

GalIka tctrag~na 

Serratia marcesc~ns 

Erberthella typho,a 

I\.kh~iella pm'lIlllOn!:1 

Escherichia coli 

Clpstridiulll 

Bacillus slIhtili, 

B. COSCL\lI<A nos 

HEL\Tlvt: TI~E 
(X=l':Wf T1~E) 

5X 
3X 
3X 
1X 

::X 
X 
\: 

X 
O,:;\: 

o,:;\: 

I'or stl'l'i1i/at/lHl purpp"". Ethykne: Oxide l'On,'l'ntra
tiOI1\ (If 4."O-I()()lJ Ill)!, I. of chamba spacc' ar~ r~y,uil~d lU 

ciTed a J()!)'; kIll. (I IPg.·1. I (I/,,'WOO cu, ft.) Tlie 

high~r thc ulIlcl'n(ratiollllf Lth)kn~ Oxide. thL' ~h(lrtL'r till: 

ti!llL' III' ,'xposurl' rL'y,uirL'd for ,terili/ation; lIslI,dly douhling 

thl' conl:l'ntratilln n:duces th l· expll-tJJC tillle hy one·balL 
I he "I-relln" lIli.\tur,,,, hdl" the ,Idlkd adlantal:': Ilf l'llilW 

'- ~ , ~ 

a higher \,Illlllll" Pl'l'Cl'J1t (II I-th~ kne (hioe in the gas 
ph'l~e (Ilhik ,tlil rl'IlI.Jinin,l: n(ll1·ilallllll.JbkJ, COJllp,I/l'l1 

\Iith C,I/b(lll 1l1"\ide llIi\tlll," III '1IIIi!." \1"lght pl'l Cl'llt. 
thus (llklillg 1l11l1,' 1.11'10 't.-IJIJI,ill(l11 ,It lim Ch,l/llbc'l 

"res'llres. 

I ig, I sll1l\\" th~' variation of I:hamhc'r pre"ur'~ for thn:e 
tl pil:al ga, mixtures at a few comnHlnly used ::mrera
tUles. as a function of Ethylene Oxide concentration in the 
,tnilJll'r 'pace, These curves haw oeen d~vclopcd assum-
111)-' thl' mixture, o~have as ideal ga,.:s, This graph assumes 

Cllllll'klL' CI.lcuati,lJl of the slL'rili/er bdor.: addition of th~ 
,tL'JlIJlln!! ;:;., Initial slL'rililL'r ahsolute pr.:ssure should he 
,Idded to the graph v,lit!:: to determine final sterilizL'f 

pln,url', The u~e of the chart is shown by the following 
l"dmpk, 

What ,terililer pn:ssure is required to utilile a 20 1,( 

Ethylene Oxide-~Or{ Llrbon Dioxide mixture at a con

c~ntration of 600 mg,! l. of Ethylene Oxide and 130' F, 
assuming initial sterilizer pressurl' of 2 p.s.i.a,? 

Follow vertically from 600 on the horizontal scalc to 
the line representing 130 F, in the group of lines represent

ing 20'7c Ethylene Oxide-80'7c. Carbon Dioxide mixture. 
At this intersection, follow horizontally to thc Idt to the 
pressure scalc noting the pressuIl' of approximatcly 27 
p,s.i.a. Add to this the initial pressure of 2 p.s,i.a. = total of 

,2t) p.s,i,a. Subtracting 14.7 p.s.i, gives the sterilizer final 
gauge pressure of 14,3 p.s,i.g. 

The fol/owing equation (I) I.:an be used to calculate thc 
Ibs, of sterilizing gas mixturc n~eded for any stcrilizer: 

Ihs, mixture neetled c ,00624CV; 
E ( I ) 

C = Concentration of 
Ethylene Oxide ill Ster
ilizer space, mg./L 

E '-'- Percent Ethylene Oxide 
I.:onc~ntration in s!cril
i/ing mixture. 

\' Skrili/er volume, cu. ft. 

I<n exampk: How many pounds of I I % Ethylene 
O,\Jd~ in halogenalL'd hydrol:arbon mixture are required 
for d 10 cubic foot slL'rili/er per s(erili/ing cycle, assuming 

;1 IlIlal Eth~ kne OXilk wncentr,ltion Ilf SUO mg./L in the 
slL'rili!L'f spac~" 

.()()624 \ X()() ,\ 10 

I I 

4,53 Ibs. 

'I hi, a"uml'S nl'ither leaI..agl' loss nor absorption, I'rom 
,I !,rdl·tic,1i ,t;JJ1droint \(1111,' e.\cL'S' should b~ used. 

C. lFM/'/RAHRL 

Whlk ,tc'l ilJlalill1l elll h,' dTl'ckd with Ethylene Oxide 
at 70 I , "lthl'r long npllslfll' l'efJ(lll\ arc r~quirl'd. As 
t~l1lpc'I.ltlire is raised, the ratl' of stniL/ation is inneased. 

4 IH': INIAIH':SDN CDINIPANY, INC_ 
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STERILIZING GAS MIXTURES 

Generally, fur ewry 3() F. rise in temperature, the time 
required for steriliLation is halved l, Phillip~~ has demoll
~trated the temperature died in hi~ ,tudies on the ~teriIiLa

tion of bacterial ~por~', at 5U C. 25 C. alld 37 C. ill 
\\ hich the inefl'a,e in tcIll pc ra III I e ;tllorded a eon,ider'lble 
fedlll:tion of l'xpll,url' time. He shll\\,'d that the 'Ibilit) III 

lth)lelll' OXide tll ,tcrilih' i, illl:rl'a'l'J b) a bctllr 1I1 2.74 

either the American St~rilizer Company of Eric, Penn,) 1-
vania or Wilmot-Castle Company of Rochester, New York 

for full information on sterilization equipment. 

~T'JI(;:\'rHr\ WITII STEltll.lzr\(; 'IIX'ITHES--'In 
tbe past, fUllligatilln wilh 9(V;, Carbon Dillxide, lor;, 

Eijlylcnl' Oxidc has hl'l'n practin'd \l'f~ l'ITcl'li\·cly. It i, an 
dTl'cli\'e industrial fUmigant Llp;;ble of dOli" u'c without 

for cach 10 C. f1~C in tempcratun: in thi, rangc for a cum- occupational hai'ards (lr damage hI prllpert\·. The gas mix-
plcte kill of till: bactai..tl spore,. I empcrature, in the range ture "ill l'ITedi\c1~ "ill in'l'l't pesh in all stages of life in 

of 13U-15U F. arc usual!) elllplo) cd. \·ari(,u." types of tralhplIrtati(\n equipment. such ;I~. railrllad 

D. IIUMlDnT b" J' fl' I . cal's, SIpS, OUSl'" an al rera I. all( III storeroollls. } i:, 

Humidity is dl'linitdy rdated to the stl'filizing etliciency 1\ widdy used in the daily routine of fumigation of lIlany food 
for Ethylene (hide. It has heen shown that rdative humid,'" product,s), tohacco amI ultton from whidl seed has been re-
ity in the range of 20-.l(Vr is required for maximum moved" Recent ruling, h~ the Food and Dru!,! Adlllinistra-
sterilization efliciency, Howeycf. water vapor during the gas tion have ~d residue limits for the usc (If Ethylene Oxide 

exposurc period is not sutlicient in itsdf to render the gas as a food sterilizing agent. These Food alld Drug Admin-
mixtl;:l" dfel,tiw against dry sporl'S, Pretreatment by soak- istration regulations should be thoroughlv in\'eslj~tted he-, 
ing in \\atl'f or l'xpllsure to very high humidities prior to the fore consideration of Ethylene Oxidc ~,r'fo(;d/stl'filizi:iio~' 
,l!as exposure intef\'als prescribed herein may be' essential or fumigation, 
for assUfl'd sterilization. Some of the features of fumi,l!ati()J1 with )(V( Ethylene 

E, RESIDUAL GAS 

Many materials such as rubber, plastics or leather when 

stt:rilized with Ethylene Oxide, rcadily absorb the gas and 
must be properly treated by aeration prior to fe-ust:. Sec 
Section on Toxicity for more lie tailed information rcgard
ing the effects of Ethylene Oxide, 

Di,pen.ing 01 the (;0. lor SterililJotion 

In dispensing the ga~ mixture, either a complete single 
charge cylinder may be u~ed, or a large cylinder from whidl 
me:lsured quantities afe remo\ed, may be used. The ~terili/
ing mixtures arc withdrawn from the cyiinders a, a Iiyuid, 
either by inverting ~Illall cylindl'f~ or through the u~e (If 
eductor tubes in large cylinders, permitting dl\eharge 01 
the liquid with the C) linder in a normal. upright position. 
'1 he liquid partially \ aporill', tll a gas during it- oi'char!,!, 

into the steriliD.tlon chamber \\ here upon contact \\ ith the 
warm surface" it completely \;ljllIri/e,. 111 ordl'f III pre\l'nt 
damagl' to materi;d, in the ,terili/er that might po"illl) hl' 
alfech:d by the liquid prior to \ aporll.ttillll, and for ,l!reatl'r 
contflll in dispensing \\ ith a\\Ur,lIK'l' of a hOIllog,'neou, 
mixture, the U'l' of all '1l1,i1!;lr~ g'" ,t(lr;lg!' tank i, em

ployl'd.1 he liquid stl'lrlillng Illi\ture I' dl'ciJ;lrged tll till' 
au,ili;!ry storagl' t.ln" ;1I1d ClIl1\ l'nnl cOIllIIell'I~ t(l .1 gas. 
The ga, then 1ll,1~ bc' intlodlll'l'd lnt" the 'tc'rililL'r, u'u,r1I~ 
aUlOmatically, to lll.lin!.lil1 thl' lk'lll'd ,ll'lili/lT I'rl'"ull' 

f; qlli pn.,.II' 

A numhn (If ((11111';1 111,' 'I'l'll,dlll' III tlk' m.lnuf.Il'lUll· 

of sterrli/illg l'llull'lllent 1,,1 utlli/,ltlOI1 "f ,tl'IIII/lllr ~''''_'' 

I he equipllll'l1t I' l'al'ahle (II \ ,II i"lh lkgrl'l" (It aut(lI1l.ltl"ll 
con!rollln).! such lador, d' g,I' ('''ncvut''ltIPII (1'Ie"ull' I, 
tl'mpCI,llItre and hUlllldit,. \\'c' 'u~,~,\[ 'PUI u,nt;lltlll!' 

Oxide-IJOt;:( Carbon Dioxide arc as follows: 

I. It is non-flammable in all proportions with air. 

2. It is non-corrosive. 

3, It leaves no residues, odors I,r taste, 

4. It has no etTect on most materials of constructi(ln and 

fabrics. 

5. It effects a I<)(V, kill of all insects if lIsed prop,'r1y. 

6. It has cxcellt'nt penetrative pr(lperties. 

i, It is ~'l'lIIlOlllical tll U:il'. 

S It is ea~y to apply. 

1(11' dTccti\e fumig;ttion with lor; Etll\ knl' O\llk 
q::'; (';Irholl Dio,idl', it i, lleCe~',lrv tll ,,':,' 

1 "IIl\\\ ing: 

, ' 
'~lPII"'\'1 lIle': 

I. Iktl'rlllll1l' thl' d(l,;lgl·. (Ju;mtlt\ of gd' mu,t bl' ,utJi

cil'll! tll ;tlIP\\ f(lr Ica"at!l' and ah"oq,ti(ln h~ the content' 
III thc .Irea. (jl'nl'l;t1I~, ~I dtl~age pf h . X r(lund~ per III()() 

<.'llhiL' kl'l pI 'P;IL'C f(lr <I )- "i hour pni,'c\ prll\idc" "Iti,
I.lctor~ trc';ltnll'nt at tcllll'l'Llturc' ;il)(\\l! 70 I. 

:::. I\.~'l'p the ll'lllpcr.lturl' ,It -:'() -;-.;(). F. or higha fpf 

morl' l'llecti\l' and rapid fl"lIlt,. 

.~. S,,;t1 ;t1ll1pl'nlng' ~;I,-tlght I,. ;I\(\id W'I,ll' (If !';I' and 

t(l rl't,1 n;1 "iliing C(ln<:l'lltl.ltl"1l durIng thl' tllllC (If eXpll\UrC, 
~1I1 (II'_ ,in!!, til thl' (lUhlllc ,huuld he l11adl' ;1'; g<l'-!Igh! a, 

1'''''lbk S:llllc' "pellil1g', 'lIl·h ;1" dr;lill', em bl' 'e;t1l'd 
\lIth 'l'\l'lal inL'hl', "I \Iatn. 'Pllll' h~ ,tulling \Iith \\,Iddl'd 
\\c'1 Ilc'\\'l'dpl'r ,lIld ,tIll ,'lhl·I'. 'Udl ;h l'll~l" "I d"I" , ,Ind 
\lIndll\\' (,Ill be 'l"lkd \\ith Ill;I,~illg tdpe. 

-l (lpl'll III' .111 ("IlI:_'l·tll1~' "pl'IlIIl!", draw l'1'_ l'i'''l'l 
d""h. cll' tll Pl'llillt Ill.t\illllllll (If('II;1111I11 and !,"Ill'lLI!11I1I 

"I t hl' g," 
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STERILIZING GAS MIXTURES 

5. Discharge the gas as rapidly as possible hy opening 
each cylinder valve all the way, while working away from 

\the gas as it is being discharged. The cylinder or cylinders 
should be supported to prevent them from falling and till' 
valvc outlc' should point into a c1ean:d area so that thl' 
stream of spray of the cylinders docs not com: IIlto contact 
with a painted, lacquered or varnished surfal:l' or uphobtery 
or woodwork. Although the gas vapor is non-injurious tp 
the above mentioned items, the liljuid spray has a tendency 
to soften paint or varnish and may damage fabrics. 

After all cylinder valves are opened and the operator 
has left the compartment, the last exit is then cl()~ed and 
sealed with masking tape. Afta three to five hours of ex
posure, .the doors and windows arc opened, preferahly 
from the outside and the area ventilated. Practical tests 
should be conducted to develop a simple standardized pro
cedure fN scaling the area to be fumigated and to determine 
the minimum kthal dosages for a lOWe kill of the pests 
to be eliminated, 

Care should be exercised to avoid inhaling the gas. Gas 
masks arl' not usually worn, but must be worn if the oper
ator is exposed for considerable periods. In the event of 
ovcrexpllsure, evidenced by such symptoms as headache. 
dizziness, difllculty in standing or walking, nausea, vomiting 
ur fainting. the victim should immediately get to fresh air. 
He should not bc permitted to exercise or continue to work. 
but must be kept quiet and warm. A physician should he 
called and the first-aid procedures recommended herein 
s,kould be administered. 

HAI\DU:\G A'D STORAGE OF n'L1:\()En~ - The 
following gencral rulcs should apply in the handling and 
storage of sterilizing gas mixtures. 

I, Never drop cylinders or permit them to strike each 
other violently. 

2. Cylinders should be as~igned a dcti'lite arca for ~tor
age. The area should be dry, cool. well-ventilated. and 
preferably, firc-resistant. Keep cylmders protected f rol1l 
exccssive temperature rise by storing them ~may frolll 
radiators or other sources of heat. Storage cunditions ~hol!ld 
comply with local and state regulations, 

3. The valve protectiun cap should be left in place until 
the cylinder has been secured against a wall or bendl. or 
placcd in a cylinder stand and IS ready tu b'~ uwJ. 

4. Avoid dragging. rolling or sliding cylinder~. ewn flll 
a short distance. They shuuld be moved hy using a suitabk 
hand truck. 

5. Never tamper with safety dc\ ices in valves or cyl
inders. 

6. As soon as a cylinder has he!'n discharged, close the 
cylindl!r valve. Replace any valve outkt or protective cap 
originally shippl'll with the cylinder. Mark or label the 
cylinder EMPTY. 

7. ~o part of the qlimkr should be ~uhjccted to a tem
perature highl'r than i 25 ". Temperall'res in eXl:lY· of 
this figure may cause the I::hn ler to hecumc liquid full 
resulting in cxces~ivc hydrostatic: pres~ure huildup. ~eva 
pcrmit a flame to comc in conta(;( with any part of a com
pn:ssed gas cylinder. 

8. Contact the gas supplicr if any part of thc cylinder or 
valve develops leakage that cannot he simply repaircd, for 
example. the tightening of a packing nut to prevent leakage 
through valve packing. 

TOXICITY - The «lxi..: effects uf sterilizing mixtures stem 
mainly from the Ethylenc Oxide ~ince the diluents uscd 
arc inert in the physiological sense and act mainly as simple 
asphyxiants, displacing air when present in large amounts, 
thus preventing Oxygen from getting to the lungs The 
recommendcd maximum allowable concentration of Ethyl
enc Oxide for daily eight-hour exposure is 100 p.p,m. The 
fir~t warning of Ethylcne Oxide in the air is irritation of 
the eyes and nJse. This irritation must be taken as warning 
of a oangerous atmosphcre to avuid serious injury. Ex
posure tu low concentrations of vapor over extended 
periods of time may rcsuit in delayed nause:> .md v~; •• iting. 
Exposure to low concentrations, if continuous, wiil result 
in a numbing of the ~ense of smell, and harmful concentra
tion~ may be tulerated without warning. High c· ncen
trations of Ethylene Oxide can produce eJema of the lungs 
and irritation of the eyes and mucous membranes. Ethylene 
Oxide is not cumulativc in the body and therefore, chronic 
poisoning due to Ethylene (hiJe docs not occur. Ethylene 
OxiJe can act as :1 vc~icant anJ cau\c hlisters if its vapors 
arc in cllntact "ith the skin for a perioo of time. The pure 
liljuid. if spilled on the skin. evaporates too quickly to 
causc any harm. bllt If confined hy clothing or shoes, blisters 
will appl'ar. RlIhhl'r and leather articles, in particular, 
~hould he ~Iircd for ah()ut 24 hours after being cxposed to 
a spill or high concentration of Ethylene Oxide vapors. 

I.iljuid Fth~ kne Oxide or solutions may cause severe 
eye hurn. 

Pro!ecti\l' clothing should h~ worn when working directly 
with lilJuid Ethylene Oxidc or mi\ture\. Such clothing 
should hc Il'm(l\'l'll promptly wlH'n e.\posed to the liquid. 
a\ ,\"in irritation, and hums (lccur ',nly ;1\ a dd.lycJ reac
tion. \\ hen working with the gas, no special precautions 
arc rClJuin:d. other than to in\un: adequate vcntilation. 

/J 

.... H~T ..\11) - "Ikcause pi tk nature and U~l' (If Ethylene 
(hiJe stnili/ation mlxturl'~. the prohahility pf heing (lver-
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STERILIZING GAS MIXTURES 

lome or eXles-,ivdy L'xpo\cd to the vapors of the mixture 

is unli"dy, However, thL' following fir~t aid suggc~tion~ 

are givell for ca~es \\ here severe L'xpo,ure h .. , occurred 

and arc' ha~L'd Oil tho\c' r,'commended for Ethylene Oxide, 

The ~uggc"tiun~ herein arc helic'\c'tI tIl he cummon pral:

tice in indu,tl),,1 hL'ir aJol'tillll in ;IllY 'pecifil: ca~e ~h(luld 

hL' \lIhJn:t tl' 1'1 illl ,'!l eI(I I ',Illl'nt hy a c(llllpelL'llt mnlll',d 

,1,hl"'I, SlIlIll1h'll ,I l'ilY'kl,lIl dt '>Ile'e' I"l ,II1YI)Jle \Ih" 11;1\ 
hn'() (I\";Clll1l,')" I tl1\"n,' (hili<-, (lr Idlll ba, hl'en bUlnnl 

,I' a r,',ult (I, ,"in (,IIlLIL'! \Iith it. Prior to thl' I'h\,ic'ian'\ 

arrival. 1:l'\t ,lid 11I,',"lIl,', ,hllidel h,' ,tdl tnt 1I11llll'diat.:h, 

Inhtl!tltion 

In ca,e hrL';Ilhin,1! kl\ 'toflpeJ, Mtililial rl'\piralIllll 

,hould he q;lrteJ at Plllc', Afkr a \C'wre L'XpIl\UrC, purL' 

Oxygen ,hollid be ;ldmini\ll'red a\ '0011 a\ p(h\ihk by 
trained pe'!\onne'1. 'I hL' p;Itic'llt ,huuld hre'athe purl' O\y

gen under pIl,itil'e L'Xh,Iiation pJ'l'"ure lor one-half hour 

period\ eh'ry hllur fllr ,It Ie,t,t thrl'c' huur\, If thl'fe arL' no 

~igrl\ of lung l'llnge\tiull ,tt tlte elld or thi\ period, ,tIld if 

breathing i., ea~y and tl1<! lol(lr of the ~kin and mucous 

membranl'~ is gll(lll. 0,\ I ~'ell inh;tiatioll may he di~con

tinued, Throughout thi, time, the p<ltietl! should he kqn 

comfortahly II arm, but Illlt hot. 

Ski" Contact 

All c1othin,1! CI'lll;tmimtl'd II ith liquid Ltll\kn,' O"ide' Ilr 

nposed to hi,1!h cllncelltratiun\ of Fih:,I"lk O\ide \';q'"r, 

should he rl'Jll(l\n! at onCl', ('!tIthing, ill-:luding ,ljll", 

should lHlt be \\urn agdtll until tllllruul!hl\' aL'l;ttni. Sllll," 

Jtf:n:Hr'\Cf.~ 

I(; .. hel. IInTil;)1 T"I'''''' J..'1 l'I'S 
:PllIllIp,,~' R .. :\111 J III" ,I" 2XI,,:'SX ' l' :'1, 
t\."\l' ~Ind PhdIJ["" -\rn J Il:.~ 5(}. ~IHI 1.llt1 II'i .• 'J1 

can scidom he dccontaminated. and it is suggested that 

thq' he not worn again, All affected areas of skin should 

hc' thoroughly \\ a\hl'l.l with soap and water. 

f.'ye,. 

Ethvll'nl' Oxide, a\ liquid or varor. is carahle of pr0-

ducing e) e d,tIlla!,L' Shlluld it rl';ldl the l'yl'~, the eyl'~ 

,huuld be irn!-"tt,d uIl'itlu,ly lIith 1\;ltL'f rllr fiftl'c'n minutl" 

The l'yehd, ,11Illild be' hl'lLl dl'drt dUring the- Irriptillll, til 

in~url' contact or the water \\ith all ti\\lIe\ of the ~urfaL'l' 

lIf thL' l')l" ;llh! lilb. Should l'\c' irrit;ltioIl persist. the eye\ 

\hould be irl i!"lkd fOI ~l \l'l'PiHI l'L'fiod of fifteL'JI minute\, 

and a phy~iciaIl, prdL'r~lhly ;In l'\e 'I'l'ciali\t, ~hould be 
called in attendance, 

EC:(f'O'IH:~-- Atf'llhl'll i, a price li,t ~howinf! various 
t) pie~t1 ql'rili/ing ga'l's, pricl's for the various cylinder 

,i/o a\;tilabk and priL'l'\ for Illultipk l'ylindl'r orders, 

()nL'e' the conU'lllratilln III Ltll\lL'ne {)\ide i~ l'~tabli,hl~d 

f I 0111 IIg, I llr othl'l II i,l', cakulation hy equation ( I) \\ ill 

tht:Il ~lIl'ply thl' infolnlatillIl "I' the quantit\' Ill' any \lerili/

ing g~1\ ,htl" n in the II\ting rL'quired for an) \terili/er space, 

Kno\\ IJlg the tot,d rnillirelllenh and prices quoted herein, 

thl' el'olH)lllic~ of g~I' ~terili/ation \'er,us othcr known form'> 

lIf ~lL'ril i/ation can be compared, 

.. \11 I he \1athl'\On Company, Inc, braIlchl's arc' equipped 

to 'uppl) ~dl type\ llf Sll'rili/ing gas mi\turl's and will be 

\ dy h~tpl'Y to ljlJ(llL' on sp,'cial LuQoll1-made mi,\tull" 

1l1"d:ng y,'ur requirement>, 
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