APPARATUS FOR USE W TH STERI LANT VAPOUR GENERATORS Thi s invention rel ates
to apparatus for use with a 5 sterilant vapour generator used for
sterilisiwgn/@makosure, said apparatus providi ng neangcras2ermmasng t he
distribution of the sterilant vapour in the enclosure during a gasstng
phase of the sterilisation process and for renoving the sterilant vapour
fromthe air in the enclosure 10 duri Ag-a subsequent aeration phase. The
apparatus can optionally be configured to provide humdification, if

requi red. The invention provides an apparatus, for use with 15 apparatus
for delivering steril APPARAPOSIFOROUSE VAMHISTERIIEANDPWYAROSIREr i | | sat i on
process, said apparatus conprisi nggERERATORE the distribution of sterilant
vapour in the enclosure during a gassing phase of the sterilisation process
and neans for renoving the sterilant fromthe air in the 20 encl osure
during an aeration phase. The distribution neans preferably conprise
neans for creatthy BWeRtien oielatehet @ RPRABIAES ZBNbresreltdt abl y t he

di St1isbut { O FRANS FAIRIL SPeridlrd €251, 008 J0 eleo 1 £AR] ghe outlet and the
means for creating anm air ow conprise neans for drawhg air into the
appar at usericomswrkt Si skl d hepraopatat usrdhi diugh Mdensatfdreasthaneingltdte and

\C/he'SSE:'i[ 3'&95%91%1%{03 hcg’gugfl]e tshgel?{lgr?tasxgagg)onuer 3i0n 0tlﬁeI eetnc tosal.lnreI " Jreiansged
a gassing phase of the sterilisation process and for
removing the sterilant vapour from the air in the enclosure
10 during a subsequent aeration phase. The apparatus can

optionally be configured to provide humidification, if

required.

The invention provides an apparatus, for use with
15 apparatus for delivering sterilant vapour to an enclosure
for a sterilisation process, said apparatus comprising means
for the distribution of sterilant vapour in the enclosure
during a gassing phase of the sterilisation process and
means for removing the sterilant from the air in the

20 enclosure during an aeration phase.

The distribution means preferably comprise means for

creating an air flow in the enclosure.

25 More preferably the distribution means comprise at
least one inlet, at least one outlet and the means for
creating an air flow comprise means for drawing air into the
apparatus from outside the apparatus through the at least
one inlet and discharging the air through the at least one

30 outlet at an increased velocity.



-2 The apparatus may be used in conjunction with a sterilant vapour
(e.g. Hydrdgen Peroxide) generator to bi odecontam nate encl osures, for
exanpl e rworrs11/05M648hi ch case the apparatus may be | ocat edTwB2bhiomotfase space
to be 5 decontam nat ed. The apparatus may be controlled by the
sterilant vapour generator and may be _operational in all phases of

t he_bi odecont am nati on cycl e of the‘générator. During a 10 conditioning
phase (and potentially gassing phases) it nay provi de water vapour to the
target enclosure to increase the humdity |evel; during gassing phases it
assi sts in thelhvapmpari sty inay ik, used durdony wrc@eymatwidh phase it

provi des fhe ans for renpving the sterilant vapour from15 the air in the
encl osureé.terl ANt IR in{)ea' ) r@n%ﬁ%qenma%oﬁcg%ergaeﬁ}eyra?oonﬁ)rqosgolacf | east
one inl etded®@atmimdtd elicEhsd € | fantevapoy fdcma t he aidichtcdgast one
outlet, and air noving neans for 20 drawing air into the apparatus through
the inl et'she MRRAFE tHe B1erhe artcaiddval tigaridharrPais dakfi ng the air

t hr ough t&@béﬁggﬁgﬁégéaﬁhereby reduce the concentration of sterilant in the
air outside the-apparatus. 25Current comrercially avail able room aerators
used in conmbination with steri lant vapour generators are operational only

at the end of ,Q?]he assi hase .of a ster'Jai tion cycle .and are typically
connected to, and %%??%%f%d“%\g/,bega%o@%ﬂ%jr ?%%%Y_t%ﬁe Hpparkts Vcﬁp‘%/‘ﬁﬁe _
present igeedta el i snBhadusntageausi dial it 411 ighadsd disathd piassi st in
t he vapour distribution during a bio-decontam nation cycle to ensure
decontamination cycle of the generator. During a
10 conditioning phase (and potentially gassing phases) it may
provide water vapour to the target enclosure to increase the
humidity level; during gassing phases it assists in the
vapour distribution; and during an aeration phase it

provides the means for removing the sterilant vapour from

15 the air in the enclosure.

The sterilant removal means preferably comprise at
least one inlet, means for removing sterilant vapour from
the air, at least one outlet, and air moving means for

20 drawing air into the apparatus through the inlets through
the sterilant removal means and discharging the air through
the outlets to thereby reduce the concentration of sterilant

in the air outside the apparatus.

25 Current commercially available room aerators used in
combination with sterilant vapour generators are operational
only at the end of the gassing phase of a sterilisation
cycle and are typically connected to, and controlled by, gas
generators. The apparatus of the present invention is

30 advantageous in that it is also used to assist in the vapour

distribution during a bio-decontamination cycle to ensure



3 even vapour distribution through conplex/large facilities to negate the
need for additional generators or fans. To performthe aeration function

t he apparwbusimsyssdsave 5 one or nore inlets to recei ve ererGBamioocast ai ni ng
air fromthe enclosure (follow ng sterilisation of that enclosure), one or
nore outlets to return air fromwhich_sterilant has been reduced, a

catal yst, or other suitable neans, W thin the apparatus for renoving
sterilant fromthe air, nmeans for 10 drawing sterilant containing air from
the inlet through the sterilant renoval neans and thence to atnosphere and
means to %W@u‘t’%@@uai Cﬂi@bniwfhi@fg Shepugantonip oge £ heer g cf asiuk it ik it a
enclosure ﬁa.+ gge; t@{qggg that -par sof the encl osure which is
dovvnstream FiTTer (TR O r e & Htans, to ensure
sterility of that part of the enclosure for the sterilant renoval phase.
The apparatus is preferably a single unit which is nmounted on wheels to be
readi |y nobi | el TR EpFar e 2 Hedt 2o | it hetdis drpagiiyss dy duifect i on

to other itens, Ofﬁof?pﬁﬁ?éyé { O r£ase, Of st A bt cg&#tj,éfr}ﬁng ai L e

apparatus may b running, 1.e. operatio ore or he ‘end of
the cycl eting téroeiostre | (Hel hgv g a$1t®:ciﬂeds!a:‘@mteoctﬁd:t(diy e/mcrle)s:lrram reless)
to the generat ments_of the invention wl| nom/be descri bed,

by way of° ré‘?(a?‘r’f)l%oﬁ%l?/uarbttser%%c]ee%%trﬁga% Y Y i thd & awi ngs

in which:b&h reduced, a catalyst, or other suitable means, within

the apparatus for remeoving sterilant from the air, means for

10 drawing sterilant containing air from the inlet throdgh the
sterilant removal means and thence to atmosphere and means
to circulate air containing sterilant from the enclosure
during a enclosure sterilisation process through that part
of the enclosure which is downstream of the filter, or other

15 sterilant removal means, to ensure sterility of that part of

the enclosure for the sterilant removal phase.

The apparatus is preferably a single unit which is
mounted on wheels to be readily mobile. The apparatus may
20 include means for physical connection to other items of

apparatus for ease of transportability.

The apparatus may be left running, i.e. operational,
before or at the end of the cycle without still being

25 attached/connected (by wire or wireless) to the generator.

Embodiments of the invention will now be described, by
way of example only, reference being made to the
accompanying drawings in which:

30
Figure 1 is a front elevation view of a first

embodiment of an apparatus of the present invention;



Figure 1 is a front elevation view of a first enbodi mrent of an apparatus of
the present invention; -4 Figure 2 is a rear elevation view of the
appar at uswehommsigasFi gure 1; Figure 3 is a side el evati eoTxGBR2Moado114be
apparatus; Figure 4 is_ a perspective of the apparatus; 5Figure 5 is a-
side to side cross-sectional view through the apparatus of Figure 1;

Figure 6 is a front to back cross-seéctional view of the appar at us of

Fi gure-1; Figure 7 is a diagrammtic view of the apparatus 10
operating in its distribution node; Figure 8 is a simlar viewto
Figure 7 with Bidung d fiera fugst i okevak ol wagpowf tthea ppsEratiisat i ng
n

gas/steri“g { VADOU S Figyfe 9is asimlar viewto Figure 7 with a gas 15
own Jt lgure M . . . .
renpoval OF @etation functi‘on in which sterilant vapour is renoved fromthe

encircling atrosphes 68 is a sid€@Weeddicn aripar spealHe/eaappgawtais,a front and
si de of anot her enbodj nent of the apparatus of the present invention;
20Fi gure 11 i Y et id 84 BR T rdartheh FRRIFE0B1S7anot her  enbodi ment

of the apparatpig, ffe H W € 10ide to side cross-sectional view through
the apparatus of Figure 1;

Figure 6 is a front to back cross-sectional view of the
apparatus of. Figure 1;

Figure 7 is a diagrammatic view of the apparatus

10 operating in its distribution mode;

Figure 8 is a similar view to Figure 7 with a
humidifier function to add vapour to the circulating
gas/sterilant vapour;

Figure 9 1is a similar view to Figure 7 with a gas

15 remcval or aeration function in which sterilant vapour is
removed from the encircling atmosphere;

Figure 10 is a perspective view of a front and side of
another embodiment of the apparatus of the present
invention;

20 Figure 11 is a perspective view of a rear and side of
another embodiment'of the apparatus of Figure 10;

Figure 12 is a side sectional elevation of the
apparatus- of Figure 10;

Figure 13 is a diagrammatic view of the apparatus of

25 Figure 10 operating in its distribution mode; and

Figure 14 is a similar view to Figure 13 of the

apparatus operating in a gas removal or aeration mode.

The invention relates to a combined sterilant vapour
30 distribution and removal apparatus which is essentially a
single piece of apparatus which combines means for the

distribution of sterilant vapour in an enclosure during a



Figure 12 is a side sectional elevation of the apparatus-of Figure 10;
Figure 13 is a diagranmatic view of the apparatus of 25 Figure 10 operating
in its diwonobuisies node; and Figure 14 is a sim lpar/oB2ew/do0746i gur e
13 of the apparatus operating in a gas renoval or aeration node.

The invention relates to a conbined sterilant vapour 30 distribution and
renoval apparatus which is essentiaFI? a single piece of apparatus which
conbi nes nmeans for the distribution of sterilant vapour in an encl osure
during a 5 gassing-phase of the sterilisation process and neans for

renovi ng ghesti@rphase ¢f orhe heter¥lisethen edesis edumernsa Bubsequent

aeration ef eryJ Figures. 1l to of the drawi ngs, there is
shown a f?%‘?s%%oti%e%e%lf{%ﬁg Ea";g;(f)nélr Us? o Gt éhee %}Cgsoesfﬂrei rfsgh’ﬂ%n. The
appar at usa 1ulsoaqpiésesa@r£hbesishadde . preferably nounted on castor wheels 12

supported on swivel nountings-13 for ease of nobility of the apparatus
around a 10 roomor other enclosure in which it is to be used. The

chassiss 11 of Spd ferabl ener squal :
confi gsar ation %ﬁﬁegarr gﬁs&aﬁr%i”ﬁéfoﬁs?ﬁgylﬁf \Aﬂl)égh |sV?lar}%so’ generfealjlsy square
in plan vekowand fsrof doqiitesmat |gf upre ghppdatms The dbusiengprekdrs di vi ded
into an u$ﬁ§r sectionE15 i nto w?ic ir/sterilant vapour fromthe enclosure
is drawn FRE PR di SRRARRG R hi th SRS et prlovision in the
section 1prépsrasity nfowet&d MaRSuEtd® Whee T r ol ald - @ld /s efdilvant vapour
passi ng through the 20 section to raise the humdity in the enclosure.
mountings-13 for ease of mobility of the apparatus around a

10 room or other enclosure in which it is to be used.

The chassis 11 of the apparatus is preferably of a
generally square configuration and carries a main housing 14
which is also generally square in plan view-and is of

15 generally upright form. The housing 14 is divided into an
upper section 15 into which air/sterilant vapour from the
enclosure is drawn in and is discharged at high velocity.
There is provision in the section 15 for adding water vapour
to the circulating air/sterilant vapour passing through the

20 section to raise the humidity in the enclosure.

The apparatus has a lower section 16 through which the
airborne sterilant vapour in the enclosure is drawn at the
end of the decontamination process, the lower section 16
25 having sterilant removal means 44 for removal of the

sterilant content of the air, as shown in Figures 5 and 6.

Handles 17 project from the upper section 15 of the
housing 14 for manipulating the apparatus 10 in the

30 enclosure.



The apparatus has a | ower section 16 through which the airborne sterilant
vapour in the enclosure is drawn at the end of the decontam nation process,
t he | onerweeotiiBnsi6 25 having sterilant renoval neans #étTfgB20r0momal of
the sterilant content of the air, as shown in Figures 5 and 6. Handl es
17 project fromthe upper section 15 8f t he housing 14 for manipul ating the
apparatus 10 in the 30 enclosure. & - In one construction of the
apparatus 10 the housing 14 has a front wall 18, a rear wall 19 and side
wal I's 20. As shown in Figures 5 and 6, the upper section 15 of the housing
14 is divided ¥t ome reonsieuctient ioh e BPrarad-uhtld rdie Hurisdowm a4

partitio WPPEr ecti S 1{se {.vide ori,zonta
partiti orrl’h%% ?R%)&Etie)per an1 ’I o%\efé%%gﬂré)ersf%%%%%%ee ‘faol\j\wesr azcdr:'anb ¥ 23 has
a bank ofsheowetimpeidures 25%nd 6 hetHe aipewldeafidheal hausigig 14 for air
flowinto the | ower chanper 23. The upper chanber 24 10 has two | arge

outl et NP6l 4pht e Gfied FHRM A9t at PN Tors &L ] Ry faont, side and
rear wal | snd8rd A 0f 74 e hqusing léh Hhe P2zl 5,45 Of s kash, paig e

preferably set at slightly divergent angles with respect to each other. 15A
hi gh speedt$aht 771 videmury etl hor iagprapel tpart itiarhe2dmtia iurped?2 anwhi ch

di vi des the upper_and | r, champers, 23,24, tq dr ir/sterilant_vapour
fromthe i;(?1‘“(’: ]gs%rae EH‘Fsoug %zﬁ'e irﬁfeets]so"ﬁésr i?ﬁ%&%%o&kars ¢h °f3 and to
direct thenbit/vePoturetas the tppefraharherl 24 tthdba Ak diganmargad from
the outlet nozzles 26 at high speed. This enhances the circul ati on and

di stri butdoh BFor e efhd dvstapdialst the aiThe HRRRFhGhamdss &fcl osur e.

10 has two large outlet nozzles 26 spaced apart horizontally on
each of the front, side and rear walls 18,19,20 of the
housing 14. The nozzles 26 of each pair are preferably set

at slightly divergent angles with respect to each other.

15 A high speed fan 27 is mounted in an aperture in the
partition 22, which divides the upper and lower chambers
23,24, to draw air/sterilant vapour from the enclosure
through the inlets 25 into the lower chamber 23 and to
direct the air/vapour into the upper chamber 24 to be

20 discharged from the outlet nozzles 26 at high speed. This
enhances the circulation and distribution of the sterilant

vapour in the air throughout the enclosure.

In a modification to the apparatus 10 valve or other
25 means may be incorporated in the upper chamber 24 of the top
section 15 to enable the different sides of the apparatus 10
to be selectively controlled. For example discharge on one

side only or selected sides may be provided.

30 A humidifying device 28 may also optionally be
included, for example mounted on the partition 21. Such a

device 28 may comprise a water container, a pump and a



In a nodification to the apparatus 10 val ve or other 25 neans nmay be

i ncorporated in the upper chanber 24 of the top section 15 to enable the
di f f er entwei2de950645t he apparatus 10 to be sel ectively ceotrgB2bedhorfsr
exanpl e di scharge on one side only or selected sides may be provided. 30A
hum di fyi ng device 28 may al so optionglly be included, for exanple nounted
on the partition 21. Such a device 28'nay conprise a water container, a
punp and a -7 delivery conduit 30 which extends through the partition 22
into the upper chanber 24 of section 15 to supply water to a flash

evapor at ofe Hexg e emnshtidd Th vhhiectpaastigridm thiraughe rdet ez tsipiry 285 wat er

vapour in, the ow. of air/sterllant t hr.ough tthe chanber 24 tq he
entr ai nedlépno t‘%}{ee fkfpcPv?Ignc % eerrebz;jlZp eqsi%ee?teﬁ 015t ﬁteo esr?cﬁpgl ure T F %é-’l Se the

hum dity pfadheswgotdtdhaiencdoswentdderd oMy waadiltdnnl® oftd he housi ng
is divided by a 10 partition 40 into a | ower chanber 41 and an upper
chanber 42tediRe 3ipPRPEhfibetater HAPBHENKD dthg flaY fferdivi/ad o3 1e5eni ng

o the sidtgldite Ahod N NUS Y IR LY Of i /AIES RNt vapour
into the upper” chanber 42. Sterilant renoval means 44 (catalytic or other
sui t abl e teans)y atel e menlinted Hee el dhereaper tnaiese 43e Fhenistidry et
renoval ans_44 may_.conprise a filter medium enbodying a catalytic filter
with whi cH'S S8t Tt Gt Feacts to be deconposed into harn ess
constituents. In the case of hydrogen peroxi de vapour, the peroxide is
deconposed into 20 water or water vapour and oxygen. = The | ower
chamber 41 of TR 1¥Rr SERivh U6 Hasthrardiciisgm oty stlvdpiad drnes 50 | ocat ed

on the f;;%?ti{ﬁ?rf A% e VRS Afndrlife NOtS I NG L T dherdinighiar ge of

air and
42. The upper chamber 42 has banks of inlet apertures 43

cpening into the side walls 20 of the housing for entry of
air/sterilant vapour into the upper chamber 42. Sterilant
removal means 44 (catalytic or other suitable means) are

15 mounted behind the apertures 43. The sterilant removal
means 44 may comprise a filter medium embodying a catalytic
filter with which the sterilant vapour reacts to be
decomposed into harmless constituents. 1In the case of
hydrogen peroxide vapour, the peroxide is decomposed into

20 water or water vapour and oxygen.

The lower chamber 41 of the lower section 16 has banks
of outlet apertures 50 located on the front, rear and side
walls of the housing 14 for the discharge of air and any

25 residual sterilant vapour from the lower chamber 41 back to
the enclosure. The partition 40 dividing thé upper and
lower chambers 41,42 has a large central aperture in which a
high speed fan 51 is mounted for drawing sterilant vapour
into the upper chamber 42 through the inlet apertures 43 and

30 sterilant vapour removal meanss 44 and to discharge the air
and any residual sterilant through the outlet apertures 50

in the lower chamber 41 of the lower section 16.



25 residual . sterilant vapour fromthe | ower chanber 41 back to the

encl osure. The partition 40 dividing the upper and | ower chanbers 41,42 has
a | arge cwotoalosa@srture in which a high speed fan 51 i scormsBradoins
drawi ng sterilant vapour into the upper chanber 42 through the inlet
apertures 43 and 30 sterilant vapour renoval neanss 44 and to di scharge the
air and any residual sterilant throﬁgﬁ fhe outlet apertures 50 in the | ower
chanber 41 of the | ower section 16. -8 The partition 40 al so carries
a small axial flow punp 52 for drawi ng sterilant vapour fromthe encl osure
during the decontam nati on phase of the enclosure through the 5 apertures

50 to circul at terj vapour, t hr oughout the upper and l.ower chanbers
41,42 of the Igrd\%rggé}:e%f?{o%nl o?l%]f;:ec ’gruls?%ga 1szf“ﬁﬁeé}‘f§]lﬁn]e %lt?é”f R sur f aces
t hr oughous2 t hios ed ehvatier st <ddi, U ofvdheut ofesm Seed | it ks e Riserrid €. Thus

when air is drawn into the upper chanber 42 and the 10 sterilant contained
in the aiFP$sI¢ERVIR PIRECHIRNE] R hethe rens IP I oBITEh itde 16 to t he

encl osur eagir?@fegomam naf £d, Py bact &r i &A;govbﬁpmptg{eroqfogr{g I ghanbers

41,42 of t ower section 16. 15Reference is t lgures 7 to 9
whi ch i | | uspeatand heowppattmisedd 4, 42 sofi fHerlowemodkest iam rlf esfred to

above. In_Figure 7, 't apparatus 10 is_bein erated to _enhance
ci rcul ati o grh%u%}%? r?gu c?oef{‘%‘fresttéﬁfr {;ﬁ'ﬁfe Vil C?%r%ﬁﬁho‘{théﬁm osure
during a 2Qaiesentan) JAtéPrePeraid Onsddt 1de PO Qs W rilhls aiHysteril ant

vapour is drawn into the | ower chanber 23 of the upper section 15 and
accel er at'®eby2ihel § MM Hetiedihe HPRRPeFhamel deransbdtions 23, 24 and

di . hi . ; ; e di i but i f
the 38 vapoar LhToUGRoG I Re Hoc Bodr e Elrirervasre The ok e aridl < 12"

nmeans t hafrdemethe lower section 16 to the enclosure is not

contaminated by bacteria in the upper or lower chambers

41,42 of the lower section 16.

15 Reference is now made to Figures 7 to 9 which
illustrate the apparatus 10 in its different modes as
referred to above. In Figure 7, the apparatus 10 is being
operated to enhance circulation and distribution of
sterilant vapour throughout the enclosure during a

20 decontamination operation in the enclosure. Thus
air/sterilant vapour is drawn into the lower chamber 23 of
the upper section 15 and accelerated by the fan 27 between
the upper and lower sections 23,24 and discharged at high
speed through the nozzles 26 to enhance distribution of the

25 vapour throughout the enclosure.

Furthermore the castor wheels 12 means that the
apparatus 10 can be specifically oriented to direct the
discharged stream of airborne sterilant vapour in one or

30 more specific directions. As an alternative to the wheels
12, or in addition thereto, the apparatus may also include

other means of orienting the apparatus 10 as a whole, or a



apparatus 10 can be specifically oriented to direct the discharged stream
of airborne sterilant vapour in one or 30 nore specific directions. As an

al t er nat iwe 20n/dsh@swheel s 12, or in addition thereto, tpeTaRarwssmy

al so include other neans of orienting the apparatus 10 as a whole, or a -9
part thereof, to selectively provide directionality to the discharged

ai rborne vapour stream For exanpl e the upper section 15 may be rotatable
relative to the rest of the apparatus 10. 5 In the node shown in
Figure 8, the humdifier is in operation to add further water vapour to the
steri | antPa&EpotheEef betngselecidvrled provids editrctianali ity dfo tthe vapour

content of. o e y..accelerate the 10 cont am nation
process. %‘hée&g%’[e?%%afyﬁﬁ%ﬁgl f\ly%?&%gr%tar(ﬁae'?he@%rni%Xarrnﬁ%/lebceicerheoﬁ{prpoeﬁ ed by the
separ at e séetidmnis vieppuse geses tdlle Ofe batciond rod wdeyixastofoft heheappar at us
10, which nonitors the relative humdity (RH) of the enclosure atnosphere.
If the st2PRIFYEEH $Qi 1's bel ow a preset value 15 then a control signal is
generated to operate the hum difier during the decontam nation process.
Figure 9 shows the aeration function in operation in the | ower section 16
of the housi nglri4the reeidk tsloown oli2Fidiwte i huttiton Humitdief igpers siecti on 15.

Thus air contai ning steril ant, vapour, is drawn into.the | ower section 16
“t hr ough t%%g{a?%ﬁ% %éélf@ﬁ?ﬁﬁﬁ:%%ﬁsgt%ﬁﬁqgﬁnt?uﬁﬂﬁMSW t neans 44

where thevgp@it )8t YeDRHrciscu Bt anch 1de @id  nanidiany desintual vapour
not yet renoved, is discharged fromthe 25 | ower chanber 41 of the | ower
section. TRRYWy TIRCYUEr RF oM IR STuihard diliqgadnt iairhaiiata dehi gh

capagily a&dbramiMi £fbd IR Ld 4l Le HARe, Hud e ARRATALUS SO, jpves
the air by drawmng it 1In rough the inlets an riving |
unit may be controlled by the separate sterilant vapour
generator or a control device of the apparatus 10, which
monitors the relative humidity (RH) of the enclosure
atmosphere. 1If the starting RH falls below a preset value
15 then a control signal is generated to operate the humidifier

during the decontamination process.

Figure 9 shows the aeration function in operation in

the lower section 16 of the housing 14 in addition to

20 distribution in the upper section 15. Thus air containing
sterilant vapour is drawn into the lower section 16 through
the inlets 43 and through the sterilant vapour removal means
44 where the sterilant vapour is removed and the air, and
any residual vapour not yet removed, is discharged from the

25 lower chamber 41 of the lower section. During the aeration
phase of the sterilisation cycle the high capacity fan 51,
which is mounted in the base of the apparatus 10, moves the
air by drawing it in through the inlets 43 and driving it
through the sterilant removal means 44. The scrubbed air

30 leaves the apparatus 10 through the outlet apertures 50
located at the base of the walls 18,19,20 of the housing 14.



t hrough the sterilant renoval nmeans 44. The scrubbed air 30 | eaves the
apparatus 10 through the outlet apertures 50 | ocated at the base of the
wal | s 18,W0,2801/3f645he housing 14. - 10 - The houscmgBRd10p0efssr abl y
has neans for connecting two units of apparatus 10 together, or one unit of
apparatus and a vapour generator, so_that two units can be |inked together
or a unit linked to a vapour generét&p for moving the units 5 collectively.
The connecting neans nay be in the formof-a spaced hook shaped clips 48
mounted towards the | ower end of the housing and the rear wall 19 has a
hori zontal barTh® hpisirg tbRreketatel ¥ dvg e off athedmssitiial 4 w0 The

specific nstruetj s_ 10 n be nmndi fied fromthat
descri be alg%gveéjgné an%{%%gf]ele@ﬁbptgogq%e%r’ofo{ﬂoeneagjpngﬁ: atoufs HFa$ s%sov?}nnc% n
Figures 14 tapdifr Jdrieratppey afdisthss wauithieds afarsive |laim HeeRtub s Hex t he
previously descrjbed apparatus 10 and the sane reference nuneral s have 15
been useo‘}’/‘f oa iLHH}rfca]tJemg e FBRIY BRI rSic a9y ithe paidesi gn of

the heusing fd-anckifs +ild &dle SOMd MEAld My I8 tHe dHELE QYS! Je-descr i bed

enbodi ments aeration is effected by drawi ng air containing 20 steril ant
vapour intpacert hovershrarad onl 16 t4f oupntde tiowastds 4heandwear eaid chd any

resi dual Myapaur. not yet renoved is di r.ged fromithe | r_ch er 41 of
the | ovverthsegc TS “W% %ﬁ? Iré‘?a%pwea;jjt][sjﬁer% béil }f%elzao&tiaghvwb T tYe fan-51.
In the erdnghtenttdwd tsd riied dwekidnid ast Ihd s 126 air is still drawn

into the | ower section 16 through the inlets 43, but the air flowis split
and di scharged through not only the outlet apertures 50, but also through

the hpl et aperfil 65,20 £1k LA UPRRIE SEFI AN H o gl S 1] Wk 3fed
modified from that described above and another embodiment of
the apparatus 10 is shown in Figures 10 to 14. This
apparatus has a number of similar features to the previously
described apparatus 10 and the same reference numerals have

15 Dbeen used to indicate the same parts.

One difference lies in the design of the housing 14 and
its internal configuration. In the previously described
embodiments aeration is effected by drawing air containing

20 sterilant vapour into the lower section 16 through the
inlets 43 and the air and any residual vapour not yet
removed is discharged from the lower chamber 41 of the lower
section 16 via outlet apertures 50 by the action of the fam
51. In the embodiment illustrated in Figures 10 to 14 the

25 ailr is still drawn into the lower section 16 through the
inlets 43, but the air flow is split and discharged through
not only the outlet apertures 50, but also through the inlet
apertures 25 in the upper section 15. This is illustrated
clearly in Figure 14. This can be achieved by using the

30 axial fan 27, which in the previous embodiment was used only

in the distribution phase of the apparatus 10.



clearly in Figure 14. This can be achieved by using the 30 axial fan 27,

whi ch in the previous enbodi nrent was used only in the distribution phase of
t he apparwpusi1iliB1645 For the distibution phase, onecercBmIsmosT®l | high
speed fans 60 nay be | ocated adjacent the outlet nozzles 26 (see Figure 12
and 13) which draws air/sterilant vapour into the upper section 15 via the
inlet apertures 25 and di scharges 5 it at hi gh speed through the outl et
nozzles 26. This arrangenent enables the aeration and distribution phases
to be totally operabl e i ndependent of each other. Furthernore the use of
comon conponer®s fhe dist doutdgien g ororend merctd amalct ihdigly spersl i fi es

Foeuf oo a5 | G dPSD 15804 Py SRR ORAD IR n 0SS Y (ee i us 10

manuf act uri ng
has no 15riguteli T¥iavgd dEY) 0th2¢h draws Qvers i it atd gisr Giait al g be
used, such as the use of a single axial fan in thezggper section 15 which

is used DYPRRE BT st i bUtd o pidakelt wPanidiiee aeratd o S affRg at us.
In sugh a qggﬁqqﬂ% Y r et preferably in the
Iomer%sec??g%616 in t(g§%3%§¥ﬁéﬁgigﬂghe vé?gg%g?ﬁﬁﬁi e operated to open

during the aeration phase so that air containing sterilant vapour is only
drawn into the,l ower_ section 16 throu the inlets 43 ang directed 25 back
out ¢ hr ough ¢ PE T RS TATIS REBT | TP CH A (TR | i G 197

val ve(s) prysde epasatestd 0l ¢l gserame tiheifacddmelor seadh ofthdhe filter(s)
44. Thus air/sterilant vapour is only drawn into the upper section 15

t hrough tHeriRfEICEDdherese 25 BUmen herAEed 8A% e outl et nozzles

3026490 distribution and aeration activity simplifies the

construction, which leads to a saving in weight, costs and

manufacturing time.

It will also be noted that this apparatus 10 has no
15 humidifying device 28.

Other configurations can also be used, such as the use
of a single axial fan in the upper section 15 which is used
by both the distribution apparatus and the aeration

20 apparatus. In such an arrangement a valve arrangement may be
used, preferably in the lower section 16 in the housing 14.
The valve(s) may be operated to open during the aeration
phase so that air containing sterilant vapour is only drawn
into the lower section 16 through the inlets 43 and directed

25 back out through the outlet nozzles 26. During the
distribution phase the valve(s) may be operated to close and
to effectively seal off the filter(s) 44. Thus air/sterilant
vapour is only drawn into the upper section 15 through the
inlet apertures 25, 50 and discharged via the outlet nozzles

30 2e.



- 12 -, . In yet another arrangenent the apparatus 10 rmay conprise a
housi ng whi ch i ncorporates the neans for renoving the sterilant fromthe
ai r duri ngot2be/@essat i on phase, nanely an axial fan nounted/GBrotomeifaase of
the unit, air inlets, 5 filter or other nmeans for renoving the sterilant
vapour fromthe air and air outlets. The neans for the distribution of
sterilant vapour in the enclosure d'ur]i2ng"the gassi ng phase conprise a
radially nounted distribution fan nounted on top of the unit which sucks in
the surrounding air and blows it 10 out to distribute it around the

encl osure. Thiknfyet myebteer ararapdsmemuritiel arpadrarensk) inay ef f ecti veness.
- 13 - CL . tus, for use wth apparatus for deliverin
steril anté\gl oh%étégqé%g)%%g o%%%ﬁf%?cér%%%earﬁsi satd d?‘leasni)r Ocres%?m%vafirbgg

appar at ustlee®ngt ¢ 51 Ngn trefuem fitie tdier dist indWhonmafatstat igrade vapowgly n the
encl osure during a_gassi ng phase of the sterilisation process and neans for
removi ng ¥her%tet i FEMMPYRERY He die iRrihe eridiosirid d@ithg e teor at i on

phase.s 10¢1 P o A ARG UnodiSs CHY MELhd P i AIHB Lor AN Sl Stddiput i on
neans conprise alr novi ng neans for creati g an alr ow I n"the enclosure.
15 3. An apparatusarsd &lmiowdlets ol Bhiengavhef@i nthehedistribution of
sterilant vapour in the enclosure during the gassing phase
comprise a radially mounted distribution fan mounted on top
of the unit which sucks in the surrounding air and blows it

10 out to distribute it around the enclosure. This fan may be

rotatably mounted to increase its effectiveness.



di stribution neans conprise at |east one inlet, at |east one outlet and the
air noving neans conprise neans for drawing air into the apparatus from
out si de twe zappsi@sus t hrough the at | east one inlet angcticsbevmirag the
air through the 20 at | east one outlet at an increased velocity. 4. An
apparatus as clainmed in claim3, wherein the housing has nultiple inlets on
one or nore sides of the housing. 75 15 An apparatus as clained in claim4,
wherein the housing has outlets on one or nore sides of the housing and, in
the case of nore than one side, optionally neans are provided for selecting
whi ch si ddsAEM® open for discharge. 30 6. An apparatus as clained in any of
clains 2 to 5 wherein the air noving neans conprise a notor driven fan. -
14 - 7. An apparatus as clained in-any one of the preceding clains,

wher ei n npans md eagyodwled, fogr dedd Merd MGhpd et uapy dd the-aid flow to
be incorporated in the air flow generated by distribution means. 5 8. An
appar at usSERr i hetRRN T 1 t) Ay, Sreine e rediferilisation

5 process, said apparatus comprising means for the
distribution of sterilant vapour in the enclosure during a
gassing phase of the sterilisation process and means for
removing the sterilant from the air in the enclosure during

an aeration phase.

10
2. An apparatus as claimed in claim 1, wherein the
distribution means comprise air moving means for creating an
air flow in the enclosure.

15 3. An apparatus as claimed in claim 2, wherein the

distribution means comprise at least one inlet, at least one
outlet and the air moving means comprise means for drawing
air into the apparatus from outside the apparatus through
the at least one inlet and discharging the air through the

20 at least one outlet at an increased velocity.

4. An apparatus as claimed in claim 3, wherein the housing

has multiple inlets on one or more sides of the housing.

25 5. An apparatus as claimed in claim 4, wherein the housing
has outlets on one or more sides of the housing and, in the
case of more than one side, optionally means are provided

for selecting which sides are open for discharge.

30 6. An apparatus as claimed in any of claims 2 to 5,

wherein the air moving means comprise a motor driven fan.



for delivering water vapour to the air flowin the first chanber conprise a
wat er supply and neans for _flash evaporating water fromthe supply into the
fl ow of awo2001/dshessugh the first chanber. 9. An apparatres/GRoolminesd i n
any one of the preceding clains, wherein the sterilant renoval means
conprise at |least one inlet, neans for, renoving sterilant vapour from 15
the air, at least one outlet, and ai L drovi ng neans for drawing air into the
apparatus through the inlets through the sterilant renoval nmeans and

di scharging the air through the outlets to thereby reduce the concentration
of sterildant iMntdrpaFatwutas delaieedpparanysonef e Areppdied us as

clained i im9 | i st.one. o he inJets .of the distribution
nmeans i s gjré%fﬁl%h ‘?’%ﬁ%%‘g Igé s%%?ié%%\fl?ee@m%/%lf s, - I8 ﬂafet% appar at us
as cl ai nedapouc! 6o Mi%e cicl Blow 1t i e Whedrpérdeastipnehofather ok | et s of
the distribution neans_js also an outlet of the sterilant renpval neans.
12. An app3FReIRted RY Ahelr1neien iMeART- claim 10 in 30 which the air

movi ng means of the distribution nmeans is the, or part of the, air noving
nmeans of the sterilant renoval neans. - 15 - 13. An apparatus as cl ai ned
in any ong.of &haipmavates 125 obeiedd ihechebms’ f orhemovalhefmedres i | ant

from (he Bf JLpwag: betueen the Lol els Nd QU1 15, SRIRALS% IRA0S S

chamber comprise a water supply and means for flash
evaporating water from the supply into the flow of air

10 through the first chamber.

S. An apparatus as claimed in any one of the preceding
claims, wherein the sterilant removal means comprise at
least one inlet, means for removing sterilant vapour from

15 the air, at least one outlet, and air moving means for
drawing air into the apparatus through the inlets through
the sterilant removal means and discharging the air through
the outlets to thereby reduce the concentration of sterilant
in the air outside the apparatus.

20
10. An apparatus as claimed in claim 9 in which at least
one of the inlets of the distribution means is also an inlet

of the sterilant removal means.

25 11. An apparatus as claimed in claim 9 or claim 10 in which
at least one of the outlets of the distribution means is

also an outlet of the sterilant removal means.

12. An apparatus as claimed in claim 9 or claim 10 in
30 which the air moving means of the distribution means is the,
or part of the, air moving means of the sterilant removal

means.,



14. An apparatus as clained in any one of clains 9 to 13, wherein the air
nmovi ng neans- of the sterilant renpbval neans conprises a-notor driven
radi al fawo200/051&45 An apparatus as clainmed in any one etCTtadmbrmo®sso 14
wherein the direction of discharge of air through the outlets is

sel ectable. 15 16. An apparatus as clainmed in any of clainms 2 to 15 further
conpri sing val ve neans operabl e to'pﬁ ent the flow of air in through the
at least on inlet of the sterilant renoval neans during operation of the

di stribution neans. 20 17. An apparatus as clained in any of the preceding
clainms, wherein the apparatus is a single unit. 18. An apparatus as

clai med in, any, of_ t ecedi ng cl ai s, wherein t ppar atus i unted on
wheel s. 223 1&.n frP%aSrpagd;uast uags achaC méi:iC{rrrl‘saldq iannyanci/neoforfhcgl%nbscegdiscr?gslgrgi ns,

wher ei n tiee sppareiaisdass ordlesndverl remaaiss i ntht e dwugid@ird0 20. An
apparatus_as clainmed in any of the preceding clains, wherein the apparatus

has coupl FiRyHRaRetien itha ng-itate RotdioRE 1985 Gt isaplsast us f or

delivering,stald | aMacentl& e @PULs 10 an enclosure to enable the two forns
of apparatus-to be manoeuvred together.

14. An apparatus as claimed in any one of claims 9 to 13,
wherein the air moving means. of the sterilant removal means
comprises a -motor driven radial fan.

10
15. An apparatus as claimed in any one of claims 9 to 14
wherein the direction of discharge of air through the

outlets is selectable.

15 16. An apparatus as claimed in any of claims 2 to 15
further comprising valve means operable to prevent the flow
of air in through the at least one inlet of the sterilant

removal means during operation of the distribution means.

20 17. An apparatus as claimed in any of the preceding claims,

wherein the apparatus is a single unit.

18. An apparatus as claimed in any of the preceding claims,
wherein the apparatus is mounted on wheels.

25
19. An apparatus as claimed in any of the preceding claims,
wherein the apparatus has handles for manoeuvring the

housing.

30 20. An apparatus as claimed in any of the preceding claims,
wherein the apparatus has coupling means for linking the

housing to a mobile apparatus for delivering sterilant



21. An apparatus substantially as hereinbefore described_ 5 with reference
to and as shown in the acconpanyi ng draw ngs.
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vapour to an enclosure to enable the two forms of apparatus-

to be manoeuvred together.

21. An apparatus substantially as hereinbefore described.

5 with reference to and as shown in the accompanying drawings.



