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Non-flammable stenhzmg gas compositions of ethylene oxide and a flame suppressant comprising pentafluoroethane and
heptafluoropropane are useful in the gaseous sterilization of heat and/or moisture sensitive materials. The sterilizing gas compositions
are environmentally acceptable and are more efficient and safer to use than conventional sterilant gas mixtures.
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Ethylene oxide (EO) has become widely used as a sterilant because it is highly
15  effective and its residues are less likely to be absorbed by or adsorbed to the articles
being sterilized because they volatilize quickly. By itself, ethylene oxide is an
extremely flammable gas. It has a flash point less than -20°F, and forms explosive
mixtures in air from about 3.0 volume percent to 100 volume percent ethylene oxide.
Thus, when ethylene oxide is used alone as a sterilizing gas, precautions such as

20  explosion proof equipment are mandatory.

A preferable practice is to blend the ethylene oxide with an inert carrier gas or
flame suppressant composition which serves to dilute the ethylene oxide and render the
mixture as a whole, nonflammable. If the inert component is truly inert, i.e. it does not
participate chemically in the combustion process, then the extinguishing efficiency of

25  theinert species depends on such physical properties as its specific heat and thermal
conductivity, see for example H.F. Coward aﬁd G.W. Jones “Limits of Flammability of
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A hydro-substituted halocarbon possesses a much lower atmospheric lifetime than a
15  fully halogenated chiorofluorocarbon. However, decreasing the halogen content of the
carrier gas, by incorporating hydrogen in the molecule, would tend to reduce the

flammability suppressant or extinctive properties of the carrier gas.

Over the last two decades the flame suppressant of choice for use with ethylene
oxide in a sterilant mixture has been dichlorodifluoromethane (known in the industry as
20 CFC-12). Recently, however, CFC-12 has come under sérutiny because it is one of
the chlorofluorocarbons believed to cause significant damage to the ozone layer in the

upper atmosphere. Accordingly, woridwide reduction and elimination of the use of

CFC-12 is now underway.

Carbon dioxide is another flame suppressant known for use with ethylene oxide
25  in a sterilant mixture. Because of the characteristics of carbon dioxide, however, a
non-flammable ethylene oxide/carbon dioxide mixture contains less than 40 percent of
the ethylene oxide per unit volume as an ethylene oxide/CFC-12 mixture. Thus,
sterilization must be carried out either at higher pressures or for longer contact time.

Furthermore, the large difference in the vapor pressures of ethylene oxide and carbon

| ayer in the upper atnosphere. Accordingly, worldw de reducttion’ “and



does not necessary ensure a useful sterilizing gas mxture. For &xafiie

1,1,1, 2- wo oois3i43af | uor oet hane (HFC-134a), general |y accept pgrafkod/ifaodost
| i kely repl acenent for CFC-12, is not an effective flane suppressant
in ethyl ene oxide gas mxtures. It has =3- been suggested that the
addi ti onal hydrogen atons may contribute to its flamuability. 20

As a first caietidecaisesthe miktaré toosepatatd upon withdrewal feemahe stioeaggatankoxt ur e

must be uch that sufficient ethylene gxide is del|vered by f.he
m xture to ef§ylieder; mising the danger of delive s"rqsﬁ%nam%mmwm@mme

Associ ati on fQy: VRO eI e richfi Mﬁﬁ,ﬁﬁ@l . ichisbkdipBRd at i on (AAM)
recomrends an\@f{iﬂ:ﬁl&%ﬂjﬁ% m ni rr’umrtlat hu;l ene o>?|mc§ie""’Wh“:hri g’gﬂcent’rat i on of 400
mg/liter. If the carrier gas does not mask the flammbility to a 25

suf ficient extent,Aahordterm solutievtoithe conceos owrithd ezonealephttioneffectsef used to
ensure no

time is rgqU|¢%%'lP£§‘|a§E§'g':°lrﬁ'"%ﬁﬂgv Ly&&%g@gﬁlgfq%asﬁgﬁﬁi %ngl{ h&xegaosur €

productivity, hfRe cBRRRAIKAGVE E@SRNE BRide sfert ' ﬁ&tﬁﬁ:s' lude | NCrease
t he effectivereg"tli?%g/l ene oxi de densi tykiﬂlg tﬁe stgfeﬂ]ﬁggH on c ar%cel#qe

| ncreasi ng  1-chlotdad, 2(,2+tetrdflugrqethane (HEFCs 12/ chlatddiflunsomethane HEFG22)on
because existing sterili '

o S T herot. DXYEME® 3002, commessialiy availgble i AlliedSignal

Furt hernore, 4.nc ¢l C ' of
t he seal ed plfgg’f Fsﬁgdgb %sgtrirﬁtoeﬁayﬁg%gret%d?nﬂrﬁﬁ% %glé?\é\gééi %{@ggggf)#fépbng%?%al
devi ces. 1odeathk prestde a‘tcaroﬁhé,aﬂiw@ar,isﬁc}pedxfépcssiMsuﬁn hgvé & Potential fohi ghest
saf e concentration of ethylene oxide in order to mnimze cycle tine. 5
As an addit i ofiestospheris erangwepigtion, candi date fl ane suppressant must al so be
m scible with ethylene oxide in the |liquid phase and nust not segregate

fromthe et | | | | . 00:
Segregation or f r%&@%ﬁgﬁgg%% OBp(ﬁﬂggn 9 ea&gﬁ%ﬁg%htl%ﬁ% gﬂllié@?ﬁ%bmﬁé%%p(g&bop
expl osi ve si tpmédtials(“ODRS”Yefreacly aéros cXheg @ taldidered to Helwmviromyiemaltyir duri ng

evaporation is related to the relatjve volatility of the conponents 10, of
the mixture. aKeptabipoHoyeves pphalbhydspfiyaresarbens are svitabloasflamesyppressaptsijm. A

very 1098 cpietl CERCBiSRicited SiHpld kbkiliRENPEn BLALG IonBBhASo RS 1o

candi dat e T | suppr es
does not necessary ensure a useful sterilizing gas mixture. For example, 1,1,1,2-

tetrafluoroethane (HFC-134a), generally accepted as the most likely replacement for
CFC-12, is not an effective flame suppressant in ethylene oxide gas mixtures. It has
been suggested that the additional hydrogen atoms may contribute to its flammability.

20 As a first consideration, the flammability properties of the gas mixture must be
such that sufficient ethylene oxide is delivered by the mixture to effect the sterilization
in an appropriate time. The Association for the Advancement of Medical
Instrumentation (AAMI) recommends an absolute minimum ethylene oxide
concentration of 400 mg/liter. If the carrier gas does not mask the flammability to a

25 sufficient extent, a lower concentration of ethylene oxide must be used to ensure non-
flammability. In such cases, either a longer exposure time is required to perform the
sterilization, which affects productivity, or greater operating pressures are required to
increase the effective ethylene oxide density in the sterilization chamber. Increasing

the operating pressure is generally not a viable option because existing sterilization
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As yet another consideration, the vapor pressure of a candidate
hydrofluorocarbon may be too high and the resultant ethylene oxide gas mixture may

15  not be suitable for use with conventional low pressure cylinders.

As can be appreciated from the above, there remains a continuing need in the
art for sterilizing gas mixtures that are non-flammable yet contain sufficient ethylene
oxide for effective, rapid sterilization; are miscible; are environmentally acceptable;
provide sufficient vapor pressure to deliver the liquid mixture to the sterilization

20  chamber but not too high a vapor pressure for standard shipping cylinders; are safer to

use; and are cost effective.
Detailed Description of the Invention and Preferred Embodiments
The invention provides sterilizing gas and methods for using the compositions.

In one embodiment, the invention provides sterilizing gas compositions
25  comprising ethylene oxide and a flammability suppressant which comprises, consists

essentially, or consists of pentafluoroethane and heptafluoropropane.
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In yet another preferred embodiment of the invention, sterilizing gas
15  compositions are provided comprising about 10.4 weight percent ethylene oxide and
about 89.6 weight percent of a flammability suppressant which comprises, consists
essentially of, or consists of pentafluoroethane and heptafluoropropane, wherein the
pentafluoroethane is present in an amount of about 91.4 weight percent and the
heptafluoropropane is present in an amount of about 8.6 weight percent, based on the

20 total amount of pentafluoroethane and heptafluoropropane present.

In another embodiment of the invention, a method for sterilizing articles is
provided, which method comprises exposing the articles to a sterilizing gas
composition comprising ethylene oxide and a flammability suppressant which
comprises, consists essentially of, or consists of pentafluoroethane and

25  heptafluoropropane.

In accordance with the invention, novel sterilizing gas compositions comprising
ethylene oxide, pentafluoroethane and heptafluoropropane having improved
flammability suppressant characteristics have been discovered. The novel sterilizing

gas compositions contain an inert blend of fluorocarbon diluents, which is miscible
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15 The components of the composition of the invention are known materials that
are commercially available or may be prepared by known methods. Preferably, the
components are of sufficiently high purity so as to avoid the introduction of adverse

influence on the properties of the system.

) Heptafluoropropane occurs as two separate isomers, 1,1,1,2,3,3,3- _
20  heptafluoropropane (HFC-227ea) and 1,1,1,2,2,3,3-heptafluoropropane (HFC-227ca).
Either isomer or a mixture of the two is suitable for the purposes of the invention.

HFC-227ea is preferred.

Other components may be present in the sterilant mixture, including inert
propellants which may be employed to increase the pressure in the sterilant cylinder
25  and facilitate propelling of the mixture into the sterilization chamber. Suitable

propellants include nitrogen, carbon dioxide, argon and trifluoromethane.

The sterilant mixtures of the present invention may be prepared using any

effective mixing technique known to those skilled in the art. Generally, the three
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gl oves, anpul es,” dressings, suture, scal pel's, catheters, netal or
gl ass cont ai inreduced into Hessterilizingschambem nTherselectine of amgprropuate grogessifardhe

sterilize rubber and pl astjc, goods, ..and can be 10 l.Qqyed as..fuym gants
or ot er i al PRAMCHARohA PRsicGlar SiHIaK GoxsaBeY o tirorpfitied, e Siled h H52
equi pment 5 Tha witkdut b eweﬁﬁ-gﬁ_ the present invention are effective
agai nst insects, acterl a, Tuungi and various other m croorganismns.
In the process enbodi nent of the invention, the sterilizing gas

conposi tions of  The sterilantmiztures of the presentrinvention enay bedisedhtastorilizeawidene| |

known in the art by essentially 15, .exposing the articles t0 ‘be sterilized
to the steri [VRBFH Q‘&é‘?fnﬁ'&ﬁ'deérﬂﬂ'%ﬁg 'mengﬂ’rc 3s Symnges, 6% BV e

t | oGt ot . !
necessary to rfﬁ%ﬂlévﬁeﬁugﬁgﬂtgf}f gugﬂ%iﬁgpgeé}gméwwglgy&rﬁahéﬂé etthghgaseous

sterilizatio rocess | cing the articles to be sterilized
i n a chanber sterilant migtuzesiunay also béeseditarstarilize ubbedarfd/plastict goods,hendivan be

dmtti th ilizi . iti . | at
O g A AL e ROTIERLL LT S Sppr Rt 5 oo
and the arti ﬁqg@ﬁ{eﬂt. behe biefilahi mBTurde®bf ﬁﬂ:ﬁ@@%ﬁf)ﬁ%xﬁfoﬂ € Eﬁ'&ﬁiivgfaﬁainst inselctsT®

and finally argi ng and evacuating t amber to renmove the steril ant
gas. Albaberighfuhpieand varieusrathgr mivroorganisms.on t he basi c process, the
maj or factors which have to be controlled in order to effect the

sterilization are exposure tine,,.tenperature,, ef.hyl ene oxi de.pressure
or partial pressurl®t ?1H“’f‘é?smr%"ﬂﬂﬁi°§iﬂ?"y‘,""%ﬂq°“o'fh°\ﬁ}ﬁ"ﬁ‘ﬁ%ﬁ§§s 58’“235“‘8“5 °
sel ected by ihertloh fal b 364 inirky iR G fhEBRL Y ks@lhtiall
Sterilizing tgtgés)ﬁ‘?éé’n%o“lé‘%e?‘%%g‘agf tlﬁe g‘yuen?en%eﬁ%%ﬁﬁﬂn&y be l%tsed Wll t¥| any
commonl y 18nplexpesing therarticlzsto bestenilized to the serilizingogdas andéruonditivas end forac i n

il i . S.. P : i | . . S.
g:: Zlnt INB 5 R?QQEJ gggn{eg'}eggs}sarl;l%o aghig\:r)’egé ﬁgs?reh%egge%?gttegﬂit%t. ’layplcai’lg,dthgJ ggseous

sterilization process is effected by placing the articles to be sterilized in a chamber,

evacuating the chamber, humidifying the chamber, admitting the sterilizing gas
composition at an appropriate pressure and temperature, maintaining contact between
20 the sterilizing atmosphere and the articles to be sterilized for an appropriate period of
time, and finally discharging and evacuating the chamber to remove the sterilant gas.
Although there are many variations on the basic process, the major factors which have
to be controlled in order to effect the sterilization are exposure time, temperature,
ethylene oxide pressure or partial pressure and relative humidity, all of which may be

25  selected by those skilled in the art without undue experimentation.

Sterilizing gas compositions of the present invention may be used with any
commonly employed sterilizer known to the art such as those described in detail in
U.S. Patent No. 5,039,484 to Chippett et al. and U.S. Patent No. 5,039,485 to

Conviser et al.

| I o LR



Convi-ser et al. iy B
The foll owi ng exanpl es serve to further illustrate or distinguish the ™

i nvention wo9%amd3are not intended to be limting. PCT/US99/03404
Exanpl es Example 1 5 Efficacy testing was perfornmed to conpare an
et hyl ene oxi de/ (HFC- 125/ HFC- 227ea) -8erilizing gas conposition of the
present invention to comrercially avail able OXYFUME 2002. AAM

(Associ ation for Yok 1 gﬁggﬁ;g | t

chal | enge packs mfdggﬁg%re %sg%’é’g?ﬁgﬁg{r?émé’ é?rtibcrbz}dii n icﬁﬂoér:lma%ﬁand
two Syri ngesandaiié adtintegdéd 1l tedimitihgi ndi cators in an 18"x 30" towel that has
been 10 fol ded I engthwi se and then in half; the "pack" was then folded into
a first 24"x24" wrap; and then a ecor]d 24" x24" wap. Sterilization
(using 300, 450, 600 and 750 rrg/lf‘ﬂé'-ﬂﬂ-ﬁus prepared test challenge
packs was perfornmed under standard conditions of 130[err]F and 40-60%
RH. Al stergld#8k 1/ oads were conditioned using the sane 24-26" HG
vacuum 120- err|F, 40-60% hum dity and 30-35 m nutes. The half cycle
time was 15 determ ned by decreasing the exposure tine until at |east one

out of a 5ni | Effivacy testing waspesformed to cempare ah gthylese eoideFIRGd2 YBFG-22700) i ved.
This time is called the half. c e L ecause il led to
obtain the c8t g B 9985’8@&"? éfbmﬁ‘é“&l"&’ﬁﬂng‘gt"f’%&“°‘m §vﬁﬁ%‘ Pack Hal f
qcle Time (Bxuibe 2000, ARNEsbddiition for the Advancement of Medical 300 o/ |
450mg/ | 600 RGO T aRy 200 OV ENELEr 1] 2002 S T 90
90 [ Bristrhm@fitation) test challenge packsGvdrCpfaphset) iy@iazifg® one chemical indicator

and two syringes containing biological indicators in an 18”x30” towel that has been

10 - folded lengthwise and then in half; the “pack” was then folded into a first 24”x24”
wrap; and then a second 24”°x24” wrap. Sterilization (using 300, 450, 600 and 750

mg/l) of thus prepared test challenge packs was performed under standard conditions

of 130°F and 40-60% RH. All sterilizer loads were conditioned using the same 24-26”

HG vacuum, 120-135°F, 40-60% humidity and 30-35 minutes. The half cycle time was
15  determined by decreasing the exposure time until at least one out of a million

microorganisms on the biological indicator survived. This time is called the half cycle

time because it is doubled to obtain the cycle time needed to ensure sterilization.

AAMI Pack Half Cycle Time (minutes)

Composition 300 mg/l | 450meg/t | 600 mg/l | 750 mg/l
OXYFUME® 2002 90 90 <60 45
EO/HCFC-124/HCFC-22

(10/63/27 wt.%)

EO/HFC-125/HFC-227ea 45 35 30 15
(10.4/91.9/7.7 wt.%)




(10/63[27 wt. % EQ HFC 125/ HFC- 227ea . 45 o35 i

30 (10.4/91.9/7.7 w. %
-9- v}éﬁ%ﬂg ove table shows that the sterilizing gas (?(ﬁrrp’%s?lgfo%oﬁs of
t he present invention surprisingly-oterilize in 30 to 50% of the tine
required for the conventional sterilant m xture at the same ethyl ene
oxi de (active ingredient) concentration. 5 Exanple 2 _The
sterilizing gas conpositions of the present invention were tested for
flammability usi ng ASTM E681-94, nodified to use a 12 liter flask and

a spark i gni Theabove table sh@3wsithat theisterilizing gas compositions of the present invention

Maxi mum wt . % EO.wi t.hout. becom ng . . . .

flammabl o Surprisegly seelize 5y 104 505 of the time reayirgd fopythe gppygntional sterilant

EQ/ VIC- 125/ HFCoR2ke fidsabheedyibhe ide (ii%e ingredient) ERERRIGH, 10

Vapor pressures are measure us? ng %éa%gllebn at eeo?t)Bour en gauge accurate to
[err]1% M xtures prepared gravinetrically and al'lowed to reach thernal

equi | i brium Example 2 tenmperature controll ed water bath before determ ning
t he vapor pressure. Nonf | ammabl e HFC- 125/ HFC- 227/ et hyl ene oxi de

bl ends posse vaper. pressures.. reater. than 10 i iLh ig..
Suftici ont & St §BREin bE tuRcuirions of it HESeG) invRGan wee tested 10 lafmabitiey
using ASTM E681-94, modified to use a 12 liter flask and a spark ignition.

Composition Maximum wt.% EO without becoming
flammable

EO/(HFC-125/HFC-227ea 91.5/8.5 wt.%) | 10.6

EO/(HFC-125/HFC-227ea 91.5/8.5 wt.%) | 10.2

Example 3

10 Vapor pressures are measured using a calibrated Bourden gauge accurate to
+1%. Mixtures prepared gravimetrically and allowed to reach thermal equilibrium in a
temperature controlled water bath before determining the vapor pressure.
Nonflammable HFC-125/HF C-227/ethylene oxide blends possess vapor pressures
greater than 10 psig, which is sufficient to expel the material from the cylinder at

15 21.1°C into a 10 psig sterilizing chamber.

Example 4

A glass tube is sealed containing a mixture of ethylene oxide in
pentafluoroethane-heptafluoropropane. One liquid phase is observed to exist from
room temperature down to -10°C. This example shows that HFC-125/HFC-227 is

20  miscible with ethylene oxide. Therefore, when the liquid phase is removed its

composition is consistent and nearly constant.



15 . 21.1[err]Cinto a 10 psig sterilizing chanber. -...-. Exanplg e
A glass tube is sealed containing a mixture of ethylene oxide in ™ " "«
pent af | uor owtOewi3143ept af | uor opropane. One |iquid phase is obserresodm4saxi st
from roomtenperature down to -10[_e1r0|r_] C. This exanpl e shows that

HFC- 125/ HFC- 227 is 20 m sci ble with ethyl ene oxide. Therefore, when the
l'iquid phase_is renoved its conposition is consistent and nearly
constant. Example> -10-
Exanpl e 5 Conmpatibility tests are performed by exposing the
test material to sheree of hferal@ thaO [err]F
for 16 hours. At Fﬁglpgtﬁlghtgftk%{ﬁéﬁ xposu'r:gBpQﬁprﬁﬁ‘gr%f*%z any changde@i n wei ght
of the part flsordedrbomvapnt at R4, 7psia andal30i Fpet6 hoursi At thepend afitheedxpdsard s are
exam ned for apy, signs of, det&rﬂiy&zrati on, such as _.crazing,,.cracki ng,

di scol or at i oPengd anyshangsgn wei the part ig determined aad a msp. R LEXAN,

e Gl e MY i S DR RiRroldioR tyeh b Gl iRy,

pol yner s condiscdlyration or civadingn Stidy materials inchidenPoljpropyleneLEXANCces, whi ch
D il R A b0 SRS 0%, L SRR, bORS o et

Cotton Gauze and Synthetic Skin. The data indicate plastics and polymers commonly

Y £ S

used in the construction of medical devices, which are incompatible with certain

10  fluorocarbons, show no deleterious effect when exposed to HFC-125/HFC-227.



What is claimed is: 1. Sterilizing gas conpositions conprising: s
et hyl ene o] a flammbility suppressant whi ch £oBEdos
pent af | uor&&ﬁ%{%q%nd hept af | uor opr opane. 2. The sterilizi n%d%og@‘
conpositions of claim1 conprising fromapput 1.7 to about 11 5

wei ght percent ethyl ene oxide and from about 98 to about

of a kut meldii;.y suppressant which conpri ses peﬁ“ﬂ“ﬁtﬂ“ﬁﬂuﬂﬁm
and : eptarluoropropane. - 3. The sterilizing §as® cdnpdsi fi ons
of claim2 wherein the ethylene oxide is present in an anount of
about 6 to allouStefilizing gastonysositions compfising éthylehe oside and mAlangnghility -
conpositions of claim3 wherein fhe pentafluoroethane is pr esent
in an anount of SUPRERSEANH YVhich compsises peptatinarogthancand heplafiupropropane.

hept af | uor opropane is present in an anount of about 1 to about 99 wei ght
percent, 85680 { ;

hept af | uor oprszgrl]%apr eseé:&s &%‘ﬁ(’%ﬁ? 6¢ﬁémms% gé??ﬁ%ﬁgbgg%%% %élof
cl ai m 4 wher ei nweight peroém fethylene @ixiderandifron Bbout 98 to pbat<B% weightipereentofta of
about 95 to aboyt 15 wei ght percepj,and the hept af | uor opr opane is
present in an aﬁﬂﬁﬁﬁb‘g‘fys&ﬂﬁﬁ?ﬁ“‘&tw chicomprises restafivorqsthangsnd based
on the total anﬁwﬁﬂ | uor oet hane and hept af | uor opr opane present.

6. The sterilizing d%goé:]gﬁ%l%gitions of claimb5 wherein the

pent af | uor oet hane is present in an anount of about 95 to about 85
wei ght per cedt Thelstetilizi®®)gas compoisitiophsibf cleim whereiretheetiylerscmtide is preseatiinunt
of about 5 to about 15 | ght_ percen . based on the total anount
of pent afluoroeﬁgﬂ%“’ﬁﬁgﬁah@ﬁt% WSPBL}B’S%P?F@%M. 7. The
sterilizing gas conpositions of claim®6 wherein the pentafl uoroethane is
present 4§ aa, aTRReriffing A bontpbsition® bP AkinPS WheFin ﬂi&gaeh{ﬁuoroethane is

hept af | uor opr opane is present 1 n an anount of about 8.6 wei ght
percent. 25  greséfitén an amountzfabowHP toabpos] weight percent atidithg wherein t he
hept af | uor opr Opﬁlel’llﬁ

| S . . .
a.duoropropane is present in an amount of about 1 to about 99 weight percent,

based on the total amount of pentafluoroethane and heptafluoropropane present.

5. The sterilizing gas compositions of claim 4 wherein the pentafluoroethane is
15 present in an amount of about 95 to about 15 weight percent and the
heptafluoropropane is present in an amount of about 5 to about 85 weight percent,

based on the total amount of pentafluoroethane and heptafluoropropane present.

6. The sterilizing gas compositions of claim 5 wherein the pentafluoroethane is-
present in an amount of about 95 to about 85 weight percent and the
20 beptafluoropropane is present in an amount of about 5 to about 15 weight percent,

based on the total amount of pentafluoroethane and heptafluoropropane present.

7. The sterilizing gas compositions of claim 6 wherein the pentafluoroethane is
present in an amount of about 91.4 weight percent and the heptafluoropropane is

present in an amount of about 8.6 weight percent.

25 8. The sterilizing gas compositions of claim 7 wherein the heptafluoropropane is

1,1,1,2,3,3,3-heptafluoropropane.



1,1,..1,2, 3,3, 3- hept af | uor opr opane.
-12- 9. The sterilizing gas corrp03|t|ons of clal m 1 further

conpri si ngwares4ae43t propel | ant . 10. The sterilizing gaBCDURIBH4 ons
of claim9 wherein the inert propellant is selected fromthe group

consi sting of nitrogen, carbon dioxide,; lér-gon and trifluoronet hane.
11. The sterilizing gas conpositions of claim10 wherein the inert

propel | ant 95 TFhe sterilizingi gas 6gmpositions of clai. 1 fihers¢amprising awines prepsfipatsi t i ons
of claim1l wherein the flammbility suppr essant consi sts

tially_ of pent af th

steriliz nélé’,agape” Jisiia 828 FmBPY oI oh o bl o ercireRelent s sEsisdne i <

1,1,1,2,3,3, 3¢ é@iouﬁl’caﬁi B3 nitroidn, ¢ mﬁomak hﬁgoxi 8hid fifRbrdmathie.
exposi ng t

articl es corrprlsmg he*step o e articleS to a

sterilizing gas conposition conprising ethylene oxide and a flammability
suppr essant 1Tl sterilizing msomnﬂhbﬁamﬁdam@whm thepleﬁmremlbpﬂépane

15. A net hod fqr sterilizing articles conprising the step of - exposing the
artlcl es’to t Hutrogen. sterilizing gas conpositions of claim8.

12. The sterilizing gas compositions of claim 1 wherein the flammability suppressant

consists essentially of pentafluoroethane and heptafluoropropane.

13. The sterilizing gas compositions of claim 12 wherein the heptafluoropropane is
1,1,1,2,3,3,3- heptafluoropropane.

10  14. A method for sterilizing articles comprising the step of exposing the articlesto a
sterilizing gas composition comprising ethylene oxide and a flammability

suppressant which comprises pentafluoroethane and heptafluoropropane.

15. A method for sterilizing articles comprising the step of exposing the articles to the

Ay

sterilizing gas compositions of claim 8.



