APPARATUS FOR DI SI NFECTI NG WOUNDS BY OZONE The invention relates to

i nprovenents in surface 5 disinfection apparatus and in particular to

appar at uswohwdnsasy be used to disinfect wounds usi ng hipghi/aGr2ORA05102at | ON
aqueous ozone. One such systemis described in patent specification 10

WO A- 2004/ 103452 whi ch details an apparatus and nethod for carrying out the
treatnent conprising three main conponents: an apparatus for generating a
concentrat ed aqueous sol ution of ozone; an apparatus for spraying the ozone
solution onto the surface of a linb to be treated; and an apparatus for 15
supporting a |inb t‘PHertFettfe@LalEFBHCCBPTWEL Bh@Z8WF uti on which flows of f
the treated linb for disposal. The first apparatus conprises a fluid
containing tank, coupled to a fluid recirculation |oop containing a punping
means and a difhfeereRidrali BF S3WiR 4 MRSk IS, SQIIAE.d S |1 nked 20
to the differential pressure injector via an ozone generator. Ozone gas is
pr oduked dMStlmf@Ctth@ng@rp@eattadm%mdldem Fapgd duitay tthee agipacdtats nghfdhui d vi a
t he dlfferen% uspgp%sug% fyfxncmﬂtgl roduce he h%%p conger t.ration
aqueous 855n& S MFTE. 25 AL iitente éﬁbaratusrﬁ%scﬁ¥b SA-28b4/ 103452
pr ef er ablayjueans desnan aqueous ozone decont am nation f|UId to a wound of a
patient via a nmulti-phase quick connect coupling described in

WO A-2010/100439. WO A- 2010/ 100439 details an 30 inprovenent to the

apparatus for ghppiiing A Raf '1%”tde%éf1’ﬁédarl‘i’1 g%rteclilq:ll anﬁ s Il ecting

solution applied to a patient's |linb, wherein mul t1 - pling is
usedi1@o @U—@wZ@@MdHO@dﬂﬁde&mm ai@d:adﬂscamm@@paamt@fs talmed am:caroai Uxr -2- The
mul ti - channel couplln in luid del.ivery line, .an air retyrn |line
and a 11 GrdYaRG RUC FEhEh SAPRE g PR, T GRS 1 oni ng

of the Sﬁhaﬁpparatus for generating a concentrated aqueous solution
of ozone; an apparatus for spraying the ozone solution onto
the surface of a limb to be treated; and an apparatus for
15 supporting a limb to be treated and for collecting solution
which flows off the treated limb for disposal. The first
apparatus comprises a fluid containing tank, coupled to a
fluid recirculation loop containing a pumping means and a
differential pressure injector. An oxygen source is linked
20 to the differential pressure injector via an ozone
generator. Ozone gas 1s produced within the generator and
entrained into the circulating fluid via the differential
pressure injector to produce the high concentration aqueous
ozone fluid.
25
The apparatus described in WO-A-2004/103452 preferably
provides an aqueous ozone decontamination fluid to a wound
of a patient via a multi-phase quick connect coupling
described in WO-A-2010/100439. WO-A-2010/100439 details an
30 improvement to the apparatus for supporting a patient’s limb
and for delivering and collecting solution applied to a
patient’s limb, wherein a multi-channel coupling is used to

allow quick connection and disconnection of the apparatus.



5 nmeans over a patient's wound. A patient's wounded area is placed onto the
supporting surface of the treatnent tray for application of the aqueous
ozone fl uwd.20ihseqsat i ent support function of the tray meamsGH20EX051G22i S
preferable froma risk perspective to minimse all forms of electrica
contact and 10 conductive paths betmeeg t he production apparatus and the
tray. Elimnating electrical devices or electrical contact fromthe tray
means that it becones difficult to nonitor the functions of the tray. It is
inportant that the tray and its functions are nonitored to ensure that a
patient is beiTig IMulttrieattethrial ¢ Minid ddeoigpecid i €duid edd evdryegi me. | f
a tray is .not connected or a tra S cted durjng treatnent,

i s disconn
sprayi ng ‘S0t i%h TdulF ST ad%ﬂrﬁ?gefcjtlblcfh‘éetd%]aﬂdc]tr?%nl%%t%m heal t h
and saf etyhirdasks g tind It spildwpgerangdhe: wenly alnedd el of ozone

gas. The 20 system nust also confirmthat fluid is being returned to the
wast est amlieadts tave praodidtiant tnivouncomA attirent’ shinlrntdaeheaténel Hecone

bl ocked, patenti al ont am nat.ed ste fluid fromthe patients |i coul d
bui | d- up %at%elrgn Ot%QéBVttrqlaey,Su$rﬁq]%tlon\?em%u§nc?cper eogfent’[h%etaﬁahtlo e gcalfaeY t7 sks.

25 AdulEssiTies it MRAHUSS Jdauey nated THe edthesrdfd webpettirn |ine
of the aqueous_ ozone production apparatus, which renoves fluid fromthe

patient t St afr AP SitF hE T I idetl SRR TSRS g & vaduutk

created by & UHRIvVI (B a1 3G eThe IPTRSSIY & 15 NS G MRANS-d st M5 hl @
det erm ne whether the quick connect coupling is connected and hence whet her
aquedds cooRidsh@adprayertwano thive prashigtemn tappardurs Rrd thee pressure

measurin ans.-c be .used to.. -.3-_.defer.m ne et-her, fluid is being
del i ver e%g\/gleyd t%hlel%nt?i d nc?elellveecrtyr ¢ aaln ﬁ%%rlocfest e r?u]1 etcit- pjhcaasle Ccoonutpéfcltng into

the treatimnd theytraSt ildardfdirdthar it he Jquness Wi MRasly i1 niansod wah be
used to determ ne whether the waste fluid return line of the multi-phase

coupl i ng S WG hIPekddray. Tt IFhdmPamany dipd dfsurtraf 3519 okCart
related tQ, &J%O'arfﬁagr;&pht%}%&%% Un NEQALING B pitldhe N&s apy; fevices to

10 treat wounds. Mic I's art 1 ncorporates t e of a vacu i ne and
pr esdar e tregdied ngy Meares wid ke driter alpadie ireshuvadatofere: fhagidnd .y dinfi aa patient's
wound and to detect bl ockages,in the fluid return |Iines The_rggrior art does

not di scl'dge nEam® &i° i5%hi%g & He el is Py e G480 Fiot

treatment, spraying solution could result in damage to the
production system, health and safety risks due to fluid
spillage and the uncontained release of ozone gas. The

20 system must also confirm that fluid is being returned to the
waste tank of the production unit from the tray. Should the
line become blocked, potentially contaminated waste fluid
from the patients limb could build-up within the tray, spill
over and present health and safety risks.

25

A pressure sensing means is incorporated into the fluid

return line of the aqueous ozone production apparatus, which
removes fluid from the patient treatment tray via the quick
connect coupling using a vacuum created by a pumping means.

30 The pressure sensing means is used to determine whether the
quick connect coupling is connected and hence whether
aqueous ozone can be sprayed into the treatment tray.

Further, the pressure measuring means can be used to



15 patients wound based on nonitoring the return |ine. JP- A- 3051061
descri bes an apparatus for applying a cleansing solution to a wound via a
spray nozwbeoiMaedse |iquid is collected in containers vipaTaBzaunim2li ne.
The 20 patent does not disclose the use of a tray, nor does it collect
fluid through a nulti-channel coupling, US- A- 2010/ 0100075 di scl oses
the use of a pressure neasuring neans in a fluid return line froma
patient's 25 wound. The pressure sensor is used to control the vacuum
created in the return line to a pre-set level and to determ ne whether air
i s | eaki digtiennd neheheddiwumidndal drsoled ng delld vigateidenti'as theurfdluithe pat ent
does not disclose the use of %? a E]utdhdeliveq¥ﬂyine“ ortﬁpe use of the
pressur e “reasariing eASs 5 F&elMilte S SCof R ignY e the

US- A- 201®/r@211Re3% dirscl.oses IIhdutsecaf, ahe @Syt MeasWIulg M akarid
conbination with a flow neasuring neans in a fluid return line froma

pati et ' §3Rothfd LSTHe Lo OORETE 15 S HRETHIS Is e MiasTt & He Wdelited Widkes it h
sensor s & Jekeui e e Lo an Phaheddde dileaked. flowing, etc).

WO A- 2009/ 01949 i scloses the use "of a pressure neasuring neans in
conbination with a flow nmeasuring neans 10 in a fluid return line froma

patient's wound. The software control system of the device uses both
ansors Lo QolBErEngs: Ho 1609 BRBHIGr AT iore b1 GEIAT o ItGarhs et c)
The presapb1iiRvenbnoR neh@les it ddgrRrievemrlssure the kD usaliilddy f this

type of apparatus and, in particular, the apparatus described in
WO A19004/re@34w2unds .. Muchaedoitdilmg afrd tiRe oinmeadttiosn thisersd ©Hreovi ded

28g§:?;?§SE%5mpﬁ9%Ed5%%_%f%%%EQef%Ea%%QQEhng@%n%u%%a%%mt§%hqtﬁﬁparatUS 20
removal of a fluid from a patient’s wound and to detect
blockages in the fluid return lines. The prior art does not
disclose means for confirming the delivery of a fluid to a

15 patients wound based on monitoring the return line.

JP-A-3051061 describes an apparatus for applying a
cleansing solution to a wound via a spray nozzle. Waste
liguid is collected in containers via a vacuum line. The

20 patent does not disclose the use of a tray, nor does it

collect fluid through a multi-channel coupling.

US-A-2010/0100075 discloses the use of a pressure
measuring means in a fluid return line from a patient's
25 wound. The pressure sensor is used to control the vacuum
created in the return line to a pre-set level and to

determine whether air is leaking into the vacuum area around

the patient’s wound. The patent does not disclose the use of
30 a fluid delivery line, nor the use of the pressure measuring

means to determine its condition.



application neans for applying the fluid to the surface to be treated;
fluid delivery nmeans for delivering the fluid to said application neans;
25cat chnewO 2o0earssessffor col l ecting the fluid after it haspogmBapplsied to t he
surface; fluid return nmeans for renoving the fluid fromthe cat chnment
means; neans for creating a vacuumin the fluid return neans; 30 a

rel easabl e coupling having two engagabﬂe parts and conprising a plurality
of channels, at |east one of which channels is connected to the fluid
delivery means when the parts are engaged and at | east another of which
channel s is U$SA-200r0yelead 30 ditesfdadsd vret urge nefans pedsdde parts are
engaged, each channel conprising valve neans which open when the engagabl e

parts ar &Enddgé¥ a9 oW 19 NG AT W 1 1 dUlghY (R LHUPNS AP R ar e

cl osed when 4 e grgagahl Qairﬁes afsh A sengaged 4 Ry entnhd |46 6 fd ow
pressure nonitoring nmeans for neasuring the pressure in the fluid return

means? weemdine It Iy Steas wled hsr eibfémfef |U§6(,Sorﬁ$é;rfe(‘§€trtﬁ@rqaluﬂ aldttgrmoingr e- set
pressure el yendia 49, I8t 9410 18 he sornet, TgHoni 1g.of the apparatus.

I f the neasur ressure is grea an a’flr ressure val ue
fluidis prevented fron1be|ng deI|vered to the appllcatlon means.

WO-A-2009/019496 discloses the use of a pressure
measuring means in combination with a flow measuring means
10 in a fluid return line from a patient’s wound. The software
control system of the device uses both sensors to determine

the condition of the line (blocked, flowing, etc).

The present invention relates to improvements in the
15 usability of this type of apparatus and, in particular, the
apparatus described in WO-A-2004/103452.

According to the invention there is provided apparatus
for providing a fluid for treating a surface, said apparatus
20 comprising:
application means for applying the fluid to the surface
to be treated;
fluid delivery means for delivering the fluid to said
application means;
25 catchment means for collecting the fluid after it has
been applied to the surface;
fluid return means for removing the fluid from the
catchment means;
means for creating a vacuum in the fluid return means;
30 a releasable coupling having two engagable parts and
comprising a plurality of channels, at least one of which
channels is connected to the fluid delivery means when the

parts are engaged and at least another of which channels is



15 If the neasured pressure is greater than a second preset pressure
val ue but lower than the first pre-set pressure value fluid is delivered to
t he appl iwetznmmseaans. 20Pref erably the apparatus furthecTaBIpryGseR2mreans
for providing information to an operator relating to the functioning of the
appar at us. The information prOV|ded may indi cate whether any of
25 the follow ng conditions apply; the>fluid return neans is bl ocked; the
vacuum creation means is operational; the engagable parts are engaged, or

t he catchment neans are connected to the fluid return 30 neans. The fluid
is pref ecabhngcagdeaus theofduid eturn nel® piRgenthd Peaitd Ard hus uses
pressure sensing neans in conbination with the apparatus identified above,
to det ecENARGERer SPKE SHFRANGLUSOMRITE SiEGh IVéd Yico Ftier YHcETs Alfst e f | ui d

i s being gl iveedhOP01e RRATAHAS L NN %%lalbc%e%w l'y returned

from second sai'd "apparatus to the first he i nvention will now be
descr b bedhriopghay hef C@manrlplr@ Bhdoring, alictsie o lef@mertcr@ temgmpchlalse et i Nt he
acconpang&ngdq%%wgg Sd to %@%%%nt fluid flow;
pressure monitoring means for measuring the pressure in
the fluid return means, wherein the measured pressure is
compared to a plurality of pre-set pressure values to

10 determine the correct functioning of the apparatus.

If the measured pressure is greater than a first pre-
set pressure value fluid is prevented from being delivered

to the application means.

15
If the measured pressure is greater than a second pre-
set pressure value but lower than the first pre-set pressure
value fluid is delivered to the application means.
20 Preferably the apparatus further comprises means for

providing information to an operator relating to the

functioning of the apparatus.

The information provided may indicate whether any of
25 the following conditions apply:

the fluid return means is blocked;

the vacuum creation means is operational;

the engagable parts are engaged; or

the catchment means are connected to the fluid return
30 means.

The fluid is preferably aqueous ozone.

The vacuum creation means is preferably a pump.



Figure 1 is a schematic representation of the apparatus of the invention;
15Figure 2 is a schematic representation of the quick connect coupling

val ved cowmoeotwrsessef t he apparatus of Figure 1; and PCT/GB2Pi2gpsne@23 is a
graphi cal representation of the different pressure |evels produced wthin

the waste fluid return Iine 20 of the apparatus of Figure 1.

Figure 1

is a schematic representation of an ar?angenent that can be used in
conjunction with the apparatus described in WO A-2004/ 103452 and WO A-
252010/ 100439. A patient treatnent tray 11 is connected to the aqueous
ozone product ree @m@@realttus_niz@(nmqtonsrmm i efsu i e Staya r@uisen sa@N e@argoupl i ng

12. The coupling 12 (shown in nore detail 30 in Figure 2) has

aclip 13,

whi ch |sléoﬁﬁ@@ﬂéétEBntWéthG@€u§P6?6ﬁéu§r6@@@Fﬁ§ﬁe§pﬁ§F§FUs 0 and a
receiver d%@ec\ﬁhh?ll%t%%&”%h%a f%rattlﬂl%’t el 'E%'ﬁtplterda%o%%th-gle Sd p 13

contains two fenal e sections 15 , and the receiver -7-
correSpowhemgemabeféeaﬁlomsbkipgl@gl&aehedffmn@.b@mMa@panmUuﬂ
15, 16, 17,

contains two
gcsections

dt th f f di d.
When e SEPEReE3 60 CUERGAIRT A FoHE FEcAREr RO LS SEFA G D

engages wot Rhealre rsection 17 and nmal e section 16 engages with

femal e

section 18. The engagenent action causes the valves to open, thereby
allowing fluid to nove through the coupling 12. 10Referring back to Figure

1, a waste fl%%@ E%%gﬁQibhn%ill now be described, by way of example

10 only, with reference to and as shown in the accompanying

drawings, in which:-

Figure 1 is a schematic representation of the apparatus

of the invention;

15 Figure 2 is a schematic representation of the quick

connect coupling valved connectors of the apparatus of

Figure 1; and

Figure 3 is a graphical representation of the different

pressure levels produced within the waste fluid return line

20 of the apparatus of Figure 1.

Figure 1 is a schematic representation of an
arrangement that can be used in conjunction with the
apparatus described in WO-A-2004/103452 and WO-A-

25 2010/100439.

A patient treatment tray 11 is connected to the aqueous

ozone production apparatus 10(not shown in full) by quick

connect coupling 12. The coupling 12 (shown in more detail

30 in Figure 2) has a clip 13, which is connected to the

aqueous ozone production apparatus 10 and a receiver 14,

which forms part of the treatment tray 11. The clip 13

contains two female sections 15, 16, and the receiver

14



20 is connected at one end to coupling 15, within clip 13. At its other
end, the waste fluid return line 20 is connected to waste fluid tank 21 via
a vacuumwpwoadiisegg7punp 22 and pressure nonitoring nmean®CI&B2PIA0510220
sprayi ng 15 aqueous ozone sol ution, the system 10 confirns that patient
treatnment tray 11 is connected. Punp 22 is activated and a control system
(not shown) conpares the readi ng produ¢ed by pressure nonitoring means 23
agai nst a pre-set pressure |level. 20 If the clip 13 is not connected
to the receiver 14, the valves within the male and femal e sections 15, 16,
17, 18 ofcdrtaiceuplwangchd earpered ioge dhadrd ssedtarayes Viacuult | Eacteadedchan t he
waste fluid return line 20. The vacuum is hjgh and the 25 pressure is | ower
than t he G5B Se BTt @60 SANd herftre e &y St @i 2 he user t hat
the treatgmiterdd dhllrlicy Xt 1GeANELLebd itdie AR atwserl Ghanch 5 event s
fluid frombeing punped to the treatnent tray 11. 30If the clip 13 is

conneét ed & endegackcditiertie) radrd Wl vids viiami e tIRCiieie bheereagg e
sections 15, 7 t i al.e ggg ymm Qg!j air
fromthe Wt]l!rscehatjan‘\Yr‘r;rslr?éL Sterc;téoﬁ 1v?2an§9ﬁ§ullé;gspl CK- unp ]féagée}l ' S‘[l)'he p}gurzrfp és- 8 -
i s thus neictalkre 1180 gHreratgsgenartgeaataicuundusdd nehGrante d e ps@ssur e

remai ns greater than the pre-set pressure |evel. The system 10 confirns
that t he HISEPEYL 319 Mbct et S thd it AT T 19SRERS progr amed

phase. A high concentrati on aqueous ozone solution is produced in
contact tank 25 and punped through fluid delivery line 26 by neans of a
f1 ui dodel i ver Refiemyizig bR flaikipassds B waateudhl vighbeatsi6, 118 of t he

coupl i ng and. i s rquted. through ray. deli.very tube 28 to spr head 29
where it zljog laspﬁolnélc?ctocoecfﬁéc surt %cnedsfcoo YR A% .5t’\/\é”sjtt§u’fr} G R ?l%'ol | ect ed
in the bage iafs tomerl erand whannalded 10 d hethase 10fnd 120 d i ck-up tube 24.
Punp 22 creates a vacuumin the 15 waste fluid return line 20 and the waste

fluid isaaRaFues (9 oifgit ifcitih taide 24, 7iteh o UG WS t(RF GIUR S AW | i ne
g?éstsar 2%\% %ﬁ';{%&é\/\dﬂ%ﬁ"@%ﬁt@f&rﬁ; LA 23 Dwiiing the snay: Rhase the
15 aqueous ozone solution, the system 10 confirms that patient
treatment tray 11 is connected. Pump 22 is activated and a
control system (not shown) compares the reading produced by
pressure monitoring means 23 against a pre-set pressure
level.
20
If the clip 13 is not connected to the receiver 14, the
valves within the male and female sections 15, 16, 17, 18 of
the coupling 12 are closed and a large vacuum is created in
the waste fluid return line 20. The vacuum is high and the
25 ©pressure is lower than the pre-set pressure level and hence
the system signals the user that the treatment tray 11 is

not connected to the apparatus 10, and prevents fluid from

being pumped to the treatment tray 11.

30 If the clip 13 is connected to the receiver 14, the
valves within the male and female sections 15, 16, 17, 18 of
the coupling 12 are open and pump 22 pulls air from the
treatment tray 11 via a fluid pick-up tube 24. The pump 22



20 fluid return line 20 is continually nonitored by pressure nonitoring
means 23, such as a pressure transducer. The control systemis progranmed
wi th a nuwbeaeniuofsegsre- set pressure val ues correspondi ng PoTidB201L2Z2G5M2N | evel s
produced within return line 20 at different operating conditions. 25 These
operating conditions are: Hi gh vacuum = bl ocked waste fluid return line 20
or treatnent tray 11 di sconnected (no'?l'quid or gas flowwthin the line
20) 30 Atnospheric pressure = punp 22 failure (no liquid or gas flow within
the line 20) -9- Low vacuum = no fluid being sprayed into treatnent tray
11 or treat mbnts toay abll ecarneciretdatgas fllaoweontaecunint him ltihes [ 2heari2d) 5

Medi umva%uum: fluid spraying into treatnment tray 11 and being returned to
wast e t a2 PIETSHTE TopEats %rfe-atffs |5PGUiRF 156 A5 %%he 1ine 20)

10Fi gur e 13vghowara graphintalo reprrasent aHan t9fe ttheychanges ddntda 4y essure
within waste fluid return line 20, identifying how'the different operating
condi Bi or®dc &r ape iddiogrsitive d.t sA neixte P oy reymece dPhistehi n t he control system
when the pressure noves outside of the nmedi umvacuumrange 15 (nor nal
operation). The pressure within the line 20 nust remain at the

pre-determ ned priegs ot deemelas ifoor aaueeisod 2ind igmd,utsiueh ias pHdbdEesands,
before the system 10 will_ signal to the user. This tinmer ensures snall

transi enttlv&ORERCEs ek e 13Tk BFRSSU & TR0 Frott LI iV ST ddnfl ar%hs.

by means of a fluid delivery pump 27. The fluid passes

10 through members 16, 18 of the coupling 12 and is routed
through spray delivery tube 28 to spray head 29 where it is
applied to the surface to be treated. Waste fluid is
collected in the base of tray 11 and channelled to the base
of fluid pick-up tube 24. Pump 22 creates a vacuum in the

15 waste fluid return line 20 and the waste fluid is taken up
through pick-up tube 24, through waste fluid return line 20,
to be deposited in waste fluid tank 21.

During the spray phase the pressure within the waste
20 fluid return line 20 is continually monitored by pressure
monitoring means 23, such as a pressure transducer. The
control system is programmed with a number of pre-set
pressure values corresponding to the vacuum levels produced
within return line 20 at different operating conditions.

25 These operating conditions are:

High vacuum = blocked waste fluid return line 20 or
treatment tray 11 disconnected (no liquid or gas flow
within the line 20)

30
Atmospheric pressure = pump 22 failure (no liquid or

gas flow within the line 20)



20 At Athe treatnment tray 11 is connected and there is only gas flow
within the waste fluid return line 20 (low vacuun). At B the treatnent tray
11 i s di swornextsess7or the waste fluid return |ine 20 i sPbiraHeetk/oSi2gh
vacuum). At C 25 the treatnment tray 11 is connected and liquid is flow ng
in the waste fluid return Iine 20 (rredbumvacuun). At D the pump 22 has
failed and no vacuumis created. - - CLAIMS: 1. Apparatus for providing
a fluid for treating a surface, said apparatus conprising: 5application
means for applying the fluid to the surface to be treated; fluid

del i very neand.ofvowvadeliny er inng fillwe df beiicot @p&@iy@da[iplltioca:trie@rtmmms:ray

cat chnment means for collecting the fluid after |t has .10 be |ed to

the surface; Or FIrGARTER UMY e drls POPFETSVi (9GS id M & yf d'rﬁ

catchnent nearge nNgaRs ofpor creating a vacuumin the fluid return neans;

5
Medium vacuum = fluid spraying into treatment tray 11
and being returned to waste tank 21 (normal operation -

gas and liquid flow within the line 20)

10 Figure 3 shows a graphical representation of the
changes in the pressure within waste fluid return line 20,
identifying how the different operating conditions can be
determined. A timer is started within the control system
when the pressure moves outside of the medium vacuum range

15 (normal operation). The pressure within the line 20 must
remain at the pre-determined pressure levels for a period of
time, such as 30 seconds, before the system 10 will signal
to the user. This timer ensures small transient variances in
the line pressure do not result in false alarms.

20

At A the treatment tray 11 is connected and there is
only gas flow within the waste fluid return line 20 (low
vacuum). At B the treatment tray 11 is disconnected or the
waste fluid return line 20 is blocked (high wvacuum). At C

25 the treatment tray 11 is connected and liquid is flowing in
the waste fluid return line 20 (medium wvacuum). At D the

pump 22 has failed and no vacuum is created.

30



a rel easabl e coupling having two engagabl e parts and 15 conprising a
plurality of channels, at |east one of which channels is connected to the
fluid delwoeni/1se@ns when the parts are engaged and at IlpeagiBamnaishee of

whi ch channels is connected to the fluid return neans when the parts are
engaged, each channel conprising val ve _means whi ch open when 20 the
engagabl e parts are engaged to allow fTuid to flow through the coupling and
are cl osedawh@n the engagable parts are disengaged to prevent fluid flow,
pressure nonitoring neans for nmeasuring the pressure in the fluid return
means, wherein the neasured pressure is 25 conpared to a plurality of
pre-set gress%%e val ues t o determ.ne th% carrect functi,oning of the

appar atu PREEEES HOF PFEVHEEOSr &d Tgress ioF it 930S chav e a5 st

pre-set BrEsSUbRavakue Hotipdilss nr:evented from being delivered to the
application neans. 30 value fluid is prevented from being delivered to the

appl i €ati on me@Rs1icstiompperansud cas aprdiving itheclfdiuhd tthdhs sunfadee
neasuredtgr%%s%&%aggdgreater than the first pre-set pressure value but

| oner than a second pre-set pressure value fluid is delivered to the
application ngandd de 14 vAppamabns &9 rcldeiliwe rHimgamheorfd udfd tdee gariecedi ng
clains further cq risin% means for providing information to an operator

rel ati ng2PBLLREH-ORCICERPHg of the appar at us. 5. Apparatus as clained in

claim4 in whicghchh@nt means for collecting the fluid after it has
10 been applied to the surface;
fluid return means for removing the fluid from the
catchment means;
means for creating a vacuum in the fluid return means;
a releasable coupling having two engagable parts and
15 comprising a plurality of channels, at least one of which
channels is connected to the fluid delivery means when the
parts are engaged and at least another of which channels is
connected to the fluid return means when the parts are
engaged, each channel comprising valve means which open when
20 the engagable parts are engaged to allow fluid to flow
through the coupling and are closed when the engagable parts
are disengaged to prevent fluid flow;
pressure monitoring means for measuring the pressure in
the fluid return means, wherein the ‘'measured pressure is
25 compared to a plurality of pre-set pressure values to
determine the correct functioning of the apparatus;
wherein if the measured pressure is lower than a first‘
pre-set pressure value fluid is prevented from being
delivered to the application means.

30
2. Apparatus as claimed in claim 1, wherein if the

measured pressure 1s greater than a second pre-set pressure



15 informati on provided indicates whether any of the foll ow ng conditions
apply; the fluid return neans is bl ocked; the vacuum creation neans is
oper at i onab;20thse@dngagabl e parts are engaged; or 20t he earmdBrerosneans are
connected to the fluid return neans. 6. Apparatus as clained in any one of
the preceding clainms wherein the fluid is aqueous ozone. 25 7. Apparatus
as clainmed in any one of the precedin@”ﬁlains wherein the vacuum creation
nmeans is a punp.

value fluid is prevented from being delivered to the

application means.

5 3. Apparatus as claimed in claim 2 wherein if the measured
pressure is greater than the first pre-set pressure value
but lower than a second pre-set pressure value fluid is

delivered to the application means.

10 4. Apparatus as claimed in any one of the preceding claims
further comprising means for providing information to an

operator relating to the functioning of the apparatus.

5. Apparatus as claimed in claim 4 in which the
15 information provided indicates whether any of the following
conditions apply;
the fluid return means is blocked;
the vacuum creation means is operational;
the engagable parts are engaged; or
20 the catchment means are connected to the fluid return

means.

6. Apparatus as claimed in any one of the preceding
claims wherein the fluid is aqueous ozone.

25
7. Apparatus as claimed in any one of the preceding claims

wherein the vacuum creation means is a pump.



