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2143322 -1- A DEVI CE FOR DETECTI NG THE PRESENCE OF AIR IN A STEAM
SfERILISER THI'S | NVENTI ON concerns a device for testing the eff|C|ency of .
a® ocl aves of the type used in hospitals for sterilising porous;i, ﬁ?
as surgical dressings, and particularly for detecting the prese 4 3EE2

in such a S system Porous |oads are sterll+sed by subjecting themto
saturated steamat a tenperature of between 134 C and 138 C for a perio

not -l ess than 3 ninutes. 1In order to ensure correct sterilising

condi tions, the steam nust 10 penetrate unhindered to the centre of -the
load. This can be achieved only if all of the air is first renoved fromthe
steriliser vessel and its |gad_angd. < ‘ hed tynically by a
process of evacuation and s R g—ressel and its
| oad. 15 . Failure to gﬁggﬁ ﬂtlAOéTéﬂg ﬁgkﬂ,%ﬁge subsequent

| eakage of air into an evacuat on of air in the
steam supply, causes air pockets to remain within the porous |oad, usually
in the inner regions thereof. In this case the tenperature within the 20

|l oad might be |ower in sorgIg INVENTION dolicdfriplid devide "for testing the

éfficiency of autoclaves of the type used in hospitals for
sterilising porous loads such as surgical dressings, and
particularly for detecting the presence of air in such a

5 system.

Porous loads are sterilised by subjecting them to
saturated steam at a temperature of between 134°C and 138°C
for a period of not less than 3 minutes. In order to

"ensure correct sterilising conditions, the steam must

10  penetrate unhindered to the centre of the load.' This can be
achieved only if all of the air is first removed from the
steriliser vessel and its load and this is accomplished
typically by a process of evacuation and steam flushing of

the sterilising vessel and its load.

15 -~ Pailure to remove all of the air or the subsequent
| leakage of air into an evécuated chamber, or the
introduction of air in the steam supply, causes air. pockets

to remain within the porous load, usually in the inner
regions thereof. In this case the temperature within the

20 1load might be lower in some places than that required during



-2- _all or part of the sterilisation process. The standard test for the -

ef hency of air renoval in autoclaves is known as the Bow e/ Di ck'towel o/
te his test utilises a stack of standard |inen Huckaback S towels o
measu¥i ng sone 270mm hi gh and about -3@0mm x 200nmin plan. At about the

vertical centre of the stack there is placed a sheet of paper bearing
so-cal'l ed autocl ave tape or other indicator which undergoes a change in
appear ance mumrmmmfetme @herdilisagions psPcesBst ure and tenperature.

10 The test pack is processed in the autoclave and the satisfactory resul t~"
woul d show and even change in appearance across the whole of the indicator.

, Wh h f ' h K fail
of the Indi caor to crinBe AR EpBALAEE iﬁ?arc"été. PR LSSy GeaAlr
h
used for thet SeahErin B °£?”f°?=f Yo kplin R, S SRALE/ BICHLRE TKEst”

e spomepelal it beuss 98 ks mblgen iy o

5 towels measuring some 270mm high and about 300mm x 200mm in
plan. At about the vertical centre of the stack there is
placed a sheet of paper bearing so-called autoclave tape or
other indicator which undergoes a change in appearance in

the presence of certain levels of moisture and temperature.

10 The test pack is processed in the autoclave and the
satisfactory result would show and even change in appearance
across the who;e of the indicator sheet, whereas the
presence of air in the Qtack is indicated by a failure of

the indicator to change its appearance in certain areas,

15 usually gt-:he centre. This test must be carried out daily
before the autociave is used for the production of sterile

porous loads.

There are certain disadvantages associated with

this known test. For example, the siandard towel stack is

20 too large to fit into many small-chambered autoclaves.
Furthermore the Huckabéck towels are expensive and usually
require to be laundered at least once a week. The towels
require to be aired carefully between tests, and they
deteriorate gradually and becomg unusable within about 12

25 months of normal use. This is because the fibrous




Furthernore the Huckaback towels are expensive and usually require to be
-Idhﬁdered at least once a week. The towels require to be aired carefully

beét ween tests, and they deteriorate gradual |y and beconme unusable w thin
about 12 2S mont hs of normal use. This is because the fibrous
con5|stency ‘becones matted so that steam¥annot readily diffuse thro ,

thus increasing the risk of msleading test results. Furthernore,
Huckaback towel s, being nade- fromnatural fibre, can give rise to

exdth h di.| '
the rel re”ﬁier 3?%@0%518%@%#&? oF mafhRg o e, Sedih! R ARb wlg o b
i gher than | ho oamoat, e B fes AE) LEEPERAIAS Puld PLik] OF, REG1edd1 00

lead 10 to m sl %%@eﬂqzéﬁitéesLﬂ-&fthé\em@taeectmféksmcer@éﬁatlsl Ny made
to provide a device in the formof a test Kit for det ecting t he presence of

air in a steam from |nfQiralheivdd) neah giveheidesadyarotbermicsireacitionsd

to, are overcone. 15 Thus according to the present invention

there is 5 i.e. they will absorb moisture very readily with the release
of heat, when they are too dry. 1In the case of the
Bowie/Dick test such a phenomenon.  can result in the
temperature within the pack being higher than the

temperature in the autoclave chamber and again this can lead

10 to misleading test results.

.An object of the present invention is to provide a
device in the form of a test kit for detecting the presence
of air in a steam steriliser, whérein most of the

disadvantages just referred to, are overcome.

15 ' Thus according.tq the present in#ention there is
provided a test device for detecting the presence of air in
a steam steriliser, comprising a first pdrous nags of at
least substantia;ly man-made material, a second pbrous mass
of a similar material, an indicator adapted to undergo a
'20 visual change under moistlheat sterilising conditions and
sandwiched between the masses thus to be in intimate contact
therewith, énd means for remdvably'holding the masses.ahd .
indicator in close superimposed relationship, said means

being permeable'to allow the free passage of air and steam



provided a test device for detecting the presence of air in a steam
steriliser, conprising a first porous mass of at |east substantially
ma e material, a second porous nass of a simlar material, an indicator ¢

cond ons
therewth,

undergo a 20 visual chan e4under noi st heat sterilising

o

'\J

and sandwi ched between the“nmasses thus to be in intinmate contac

and neans for renovably hol ding the masses and i'ndicator in

cl ose superiJgﬂgﬁgiéf@egkégggg%Eac;g[g¥g§$ﬂ£ heLbggpermeable to al | ow t he

free passage of air an

external surfaces of said

masses. The term substantially man-nade material shall be construed as

i ncl ude all

- constituted principal Theb¥ebm subybaheiallyikdwamade wiherlideshadfl bbe

materials which are or may be forned into a porous nass

to
and

t

'

invent-ion will now be described, by way of exanple only, with reference to
t he acconpargonar@dc st i todr ime¢hgbe | mlihimAterilg. which arpeospmayi be vi ew

of the devi

ce; 10 and Fig. 2 is an exploded view of sone of

constituent fnumed t [iqtspf a porous mass and constituted principally by

5

10

15

20

synthetic fibres.

An embodiment of the invention will now be
described, by way of example only, with reference to the

accompanying schematic drawings in which:-~

"Fig. 1 is a perspective view of the device;

and Fig. 2 is an'exploded view of some of the

constituent parts thereof.

.Referring now ﬁo the.drawings,.a device made in
accordance with the invention coﬁprises first and second
porous masses 10 and 11 each formed frem a stack of single
sheets of a man-made woven or non-woven material such as
spun bonded polypropylene having a weight in the region of
50 -~ 100 grammes per eéaare metre: . Each mass coatains an
appropriate number (typically about 130) of such sheets
‘arranged in close superimposed relationship. Sandwiched
between the masses 10 and 11 is a sheet of paper 12 bearing
an indicator, for.example in the form.of strips of.so-called
autoelave tape_eonveniently in ﬁhe shape of a St. Andrews

cross. The indicator is adapted to undergo a visual change

t he



Referring now to the drawi ngs, a device nade in accordance with the
i®vent’i on conprises first and second porous nasses 10 and 11 each forned
fyom a stack of single 15 sheets of a nan-nade woven or
mat-eri al such*as spun bonded pol ypropyl ene having a wei ght
of 50 - 100 grammes per square netre. €aEh-mass contains an appr &f -
nunber (typically about 130) of such sheets arranged in cl ose superlnposed
rel ationship. Sandw ched 20 bet ween the masses 10 and 11 is a sheet of
papger 12 bearing an indicator, for exanple in the formof strips of
so-cal | ed aut odAeE @RIt HAPENSERTLY1AANGEORAIEEORS. o St. Andrews cross.
The indicator is adapted to undergo a visual change -5- under noi st heat
sterilising conditions. A further sheet 12a of a porous and absor bent

mat eri al such as paper is d e S e
adj acent surface of the nass iﬁgéﬁeﬁafh §8§r§33t%%§(wrné$geag
ungl azed paper n(é%%‘f‘iaj?fsﬁfhgi‘i a;%é’ﬁéfaiéyiﬁé’ﬂr%&e%%éﬁ:%é?ﬁ 'éacHNEadBSSES

10 and 11, sheets 12a and indic 12 are placed in close superinposed
rel ationship i aheet box2 13and the adjacent surface of the mass 10 or 1ll.

5 This may take the form of unglazed paper (bond) of weight
typically 80g per square metre.

The.masses 10 and 11, sheets 12a and indicator 12

are placed in close superimposed relationship into a box 13

as a close fit therewithin. The box has a 1id 14 which when

10 closed applies a slighg compressive force to its contents to
ensure that they are firmly held together. The box 13 may

be of stainless steel ér'plastics and has perforated walls

to allow free access of air and steam to the contents.

As can be seen from the drawing, the pack when’
15 assembled is approximately cuboid and it has a side

dimension typically in the region of 12 - 1lS5cm.

The material from which the masses 10 and 11 are
produced shall not give rise to exothermic reactions when
hydrated and must exhibit air/steém penetration

20 characteristics similar to those of Huckaback towels which

comply with British Standard Bs 1781 (TL6/TL/S).



as a close fit therewithin. The box has a lid 14 which when 10  cl osed
applies a slight conpressive force to its contents to ensure that they are/

farated walls to allow free accgss of air
i@ seen fromthe drawing, the pack when 15 assenbled is
at el y cuboid and it has a side dinension typically in the region of

12 - 15cm The mater! by bLpThURtal LBPx RIS Werdndiiadda Ut thdaRY1802! |

not give rise to exothermc reactions when hy
ai r/steam pepgj rfddLPiBEA 1sClRA)

nmust exhi bit

towel s which conply with British Standard BS 1781 (TL6/TL/5). - 6-

Experi nent al iwpr&knhantisebavie.at erltt Had 4 bsodeyvl ég@rafriencri dmgeirattapabl e
of detecting the presence of air in an autoclave. It is also clear from

t enperat ure messEwrEnEnts maie within the device that the premenaec off adrr 5
| eads to a depression of tenperature at the centre of the test pack simlar

to that Sobsedeafisith a depresabaniofoherperature @t thecentyenefobhe
Bowi e/ Di ck test. '

10

15

20

test pack similar to that observed with the Huckaback towel

pack used in the conventional Bowie/Diék test.

The presence of the absorbent sheets 12a ensures
an even distribution of moisture across the surface of sheet
12 and pfevents thé formation thereon of droplets of
moisture from the non-absorbent but porous man~made material
of masses 10 and 11.

The man—madéséibre from which the masses 10 and 11
are produced will not adsorb moisture with a conseguent
release of heat as is common with packs made from natural
fibre, so that misleadihg'teét results should be avoided.
Siﬁilarly, the man-made fibre needs little or no preparation
for re-use. After use, the.pack is removed from the
container and simply allowed to dry out at room temperature
for about -twenty four hours or less. The fibre will not
deteridrate'rapidly'and is expected to have a much greater

life span than the conventional Huckaback towel.

Whilst the masses 10 and 11 have been described as

constituted by superimposed sheets, it is conceivable that

Xe i 6t | @6t eEt Thigakhled griiiién @b SlEckaback

~.,

¥Rel d together. The box 13 may be of stainless steel or plastics and =
@ and steamto the contents.-

;JF
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The presence of the absorbent sheets 12a ensures an even dlstrlbutlon of
nbbsture across the surface of sheet 10 12 and prevents the forn
t hereon of droplets of noisture fromthe non-absorbent but porou
material of masses 10 and 11. The man-ade fibre from which the
and 11 are produced wi |l not adsorb noisture with a consequent i5 Vo
rel ease of heat as‘is comon with packs nmade from natural fibre, so that
m sl eading test results should be avoided. Simlarly, the man-made fibre.
needs little ogpy Q‘raﬁp‘ﬂ@tﬁ%ﬁ@édrﬁsU§8mpgstﬁ{e WrockHeoPagKnkean @0 \d
fromthe containe and sinply allowed to diy out at roomtenperature 20

f or about tWenb&hEQUﬁohoﬁéﬁe@rméﬁﬁgﬁal The fibre will not deteriorate
rapidly and is expected to have a much greater life span than the
conventional Huckaback towel. Wilst the masses 10 and 11 have been
described as constituted by superinposed sheets, it is conceivable that
-7- they can be producedIfistbenpaserdall dekprofugededal sheet dorar, large

non-woven material . If the material is_produced in sheet form |arge
sheets are assembled and cut to the required size using a

5 band saw or similar d§v1ce which tends to heat-seal the cut
edges together thus facilitating the subsequent handlimg of
the stacks as formed bundles; in use. Alternatively,
to prevent the sheeté from separating, they may be attached
together by stitching or by wrapping orstrapping with a

10 pdrous material which may be the same as that from which the

sheets are made.

It is not intended to limit the invention to the
above example only, many variations, such as might readily
occur to one skilled in the art, being possible without

15 ~departing from the scope of the invention as defined by the

appended claims.

For example, whilst the box 13 is likely to be the
most convenient container for the test stack, the stack can,
alternatively, be simply strapped together using a porous

20 tape, or pre-wrapped during manufacture and opened only
after the test has been carried out to reveal the indicator

sheet.



sheets are assenbled and cut to the required size using a 5 band saw or

sim device which tends to heat-seal the cut edges together thus: CONGS
faci i ng the subsequent handling of the stacks as formed bundles, in "
use. ternatively, to prevent the sheets fromseparating, they may be .
atta t ogether by stitching or by=vwBapping orstrapping with a 10 ~ '

porous-material which may be the sane as that from which the sheets are
made. It is not intended

%ﬁ limt the inv nt%on % ihe above exa nIy,
many variations, such ESTRRGRECFEaciRPtERALPE BUbRELEKP| FakS S55iReg, 28

b bl

e 19 h5s! Phe oI Undde, RO AAIGaLERTHAIP i W Dalled h 4LV HLLRIRES |
be the nost “ao@{:‘ﬂ%'t%%ecﬁﬁbi‘h €hj Qia}:hﬁméﬁﬁéaft eddi@sSt ack can,

alternatively, be sinply stra pe t oget usi ng a porous 20 t ape, or
pre-w apped during manufacture and opened only after the test has been
carried out to reveal the indicator sheet. Furt hernore, instead of

aut ocl ave tape applied to a paper sheet the i-ndicator may be a paper sheet
beari ng .
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a Substance having simlar chem cal propefties. -9- CLAIMS 1. A

t est’ dévice for detecting the presence of air in a steamsteriliser, _
conprising a first porous nmass of at |east substantially nman-nade nateri/4

a second porous mass of a simlar material, an indicator adapted to ung

a 5 visual change under noist heat ster |9 sing conditions and sandwi ch¢ ,
bet ween the nmasses thus to be in intimte contact therewith, and neans
renovably hol ding the nasses and indicator in close—superinposed
ré?étionsth, sai d neans being perneable to allow the free passage of air
and steam 10 to the external surfaces of said nmasse iH ' st
devi ce according to Claiml, wherein eacE@&&porou ﬂm mlﬂs"!")"llﬁﬂ @r'om a
stack of single sheets of said.nman-nmade . 3. * ¢ Atees /i ce
according to Caim1, wherein said 15 man- made material is non-woven spun
bonded pol ypropyl ene. 4. A test device according to any preceding
claim wherein. gaid fi rStA%@W%éé@&“%éﬁ%%%&ﬁgaﬁﬂesﬁkdéﬁgécéf 043 r WIEN

superi nposed and contai ned within sai
a steam steriliser, comprising a first porous mass of at

least substantially man-made material, a second porous mass
of a similar material, an indicator adapted to undergo a
S visual change undér moist he;t sterilising conditions and
sandwiched between the masses thus to be in intimate contact
therewith, and means for removably holding the masses and
indicator in closé superimposed relationship, said means
being permeable to allow the free passage of air and steanm

10 to the external surfaces of said masses.

2. A test device according to Claim 1, wherein each
said porous mass is formed from a stack of single sheets of

.said man-made material.

3. A test device according to Claim 1, wherein said
15 mgn-made-material is non-woven spun bonded polypropylene.
4. A test device according to any preceding claim,

whgrein said first and second porous masses and said
indicator, when superimposéd and contained within said
holding means, form a pack which is ‘substantially cuboid and

20 has a side dimension in the region of 12 - 1l5cm.



hol d| ng means, forma pack which is substantially oid and 20 has a side
d| ERS onlnthereglon of 12 - 15cm 10- 5. gkt‘est\d@% TN

¥ ng to any preceding claim wherein sal d |nd| conprises a sheet %
ger. bearing strips of autoclave-t gpe- MEI mmﬁ

accordl ng to Caimb5, including, 5 bet ween each fa !’lator
sheet, and the adjacent surface of said first or second porod's Fas

sheet of a porous and absorbent nmaterial. 7. A test device according .
to Claim6, wherein said sheet of porous and absorbent material is ungl azelw)
paper of 10 5. a weightAitesticdeefcenacfogdd ngerttosquyr preseding.claim, A
test device according to Caim2, wherein each said porous nmass is produced
by the sides whesgin §Paék1ﬁ§\}i‘=ﬁ(}q¥eé’ﬁwlﬁestheﬂ?%@ﬁal‘?%CP%PQE beasing a
manner that the cut ed es are at |east partially heat-seal ed whereby the 15
singl e sheet S&HiRs Q% 3uEQGLRYSpERP®r n use. 0. A test device
according to Caim2, wherein the sheets of each said stack are attached

t oget her. 10. A test device according to any preceding claim

6. A test device according to Claim 5, including,
5 between each face of said indicator sheet, and the adjacent
surface of said first or second porous mass, a sheet of a

porous and absorbent material.

7. A test device according to Claim 6, wherein said
sheet of porous and absorbent material is unglazed paper of

10 a weight in the region of 80g per square metre.

8. | A test device according to Claim 2, wherein each
said porous mass is produced by the sides of said stack
having been cut to the red_‘_uiréd size in such a manner that
the cut edges are at least partially heat-sealed whereby the

15 single sheets will not readily part in use.

9. A test device according to Claim 2, wherein the

sheets of each said stack are attached together.

10. A test device according to any preceding claim,
.wherein' said holding means comprises a box having a closable
20 1id and.per_forated walls to permit free access of air and

steam to its contents, the box comprising a close fit for



m@ereln said hol ding neans conprises a box hq¥LQg,a,cLesabT€’§6’ lid and
péPTorated walls to permt free access of aiT and steamto i contents,

t he box conprising a close fit for - 11 - sai mm\ \&@!t hat

sl i-ght conpressive force is applied thereto whe s“\‘gS‘\\“) ed t
ensure that the contents are firnmly heldyegeth Lo " A test

, according to Jaim10, wherein said 5 box is fornmed from stainl ess steel.
% A test device according to Caim 10, wherein said box is forned
fﬁdn1p|ast|cs 13. A test device according to Caimi1, wherein each
said porous nasaiid ¢rntente anch cthpsésiaesblighi woapr@ssmdﬁeuc@r is
ot her non-woven, substantlally man- made nateri al . test device
according to CRRRhied \Mﬁ%‘?‘ﬁ’s'&li‘ﬂnnﬁlaﬁsl?“ér1?@1%%%%1‘%%‘6?&?@4%?{&%%
and i ndi cat or cl ose su erlnp ed re onship conprises a strapping of
por ous t ape. §g° gntentg ﬁF?e %giécﬁﬁﬁﬂ' o Claim1l, wherein said
means for renovably hol ding the nasses and indicator in close superinposed
rel ati onship conprises a wappi ng applied

11. A test device according to Claim 10, wherein said

5 box is formed from stainless steel.

12. A test device according to Claim 10, wherein said

box is formed from plastics.

13. A test device according to Claim 1, wherein each
said porous mass is produced as a composite block of a
10 needled or other non-woven, substantially man-made material.
14. A test device according to Claim 1, wherein said
means for removably holding the masses and indicator in
close éuperimposed relationship comprises a strapping of

porous tape.

15 15. A test device according to Claim 1, wherein said
means for removably holding the masses and indicator in
close superimposed relationship comprises a wrapping applied
during manufacture and adapted to be opened only after a

test has been carried out, in order to reveal the indicator.

20 16. A test device according to any preceding claim,



s ;
during manufacture and adapted to be opened onIy after a test has been et
carried out, in order to reveal the indicator. ’ }~§

devi g& accordlng to any preceding claim the material . “
fron{ @hhleh sai d porous nasses are forrrgg IS seI ected ﬂﬂiﬁ‘m "ﬁw'mlch shal |« _
not § rise to exothermc reactions en hydrat ed. st device
for det€cting the presence of air in 5 a stean1ster|I|ser substantlally '
as her el nbef Qe fg2h khed adéOrigicERdnP AilRd frid | pHEbhat Gthddkd Nire
acconpanyi ng draw ngs. _ -

formed is selected to be that which shall not give rise to

“y

exothermic reactions when hydrated.

17. A test device for detecting the presence of air in
5 a steam steriliser, substantially as hereinbefore described
with reference to and as illustrated in the accompanying

drawings.




