- 1 - I MPROVEMENTS I N OR RELATI NG TO WOUND TREATMENT APPARATUS

This invention relates to inprovenents in or relating to linb

treat nent appacmtiomizand is intended to be used in 5 conjpanais20emnowsbd
t he apparatus for dispensing ozonated water or other gas containing

liquids for treatnment of body parts degscribed and illustrated in our
I nt ernational Patent Application No. PCT/CGE04/02212. The latter
application describes and illustrates 10 apparatus for producing a

spray of Ozoﬁgﬁiévﬁﬁkﬁ&'sf% &%&ﬁﬁﬁ@&&»ﬁﬁ@&gﬂ o RBPARABOS'
(0] se or a

a skin area a patient's |1 nb conprising a ves wat er,
nozzl e for spraying ozonated water onto a surface to be treated, an

i nnerconduit far delivery; of vejer.d romiie Xessel ol 94 be 18, Dozz) e,
nmeans for supplyi'ng 0zone 1o the water 10 be delrvered asS a Spray of
ozonat ed wabenifbonrehemant zagpardtan out drs dondudedenoci bel usgdt e

supply condui t. haying a.shroud which encircles the nozzle to _contain
oronat e oSS PBEE ARG ALt WS BUBT R GHor S e S 3P e RGBS EE R IR
of 20 orificgesther dgeki ¥entagnangplfyuiafs Gzanatredtwaher o@ndotipapsresd e
provided to create a ne i ressure in the outer conduit to draw

) gatjve
ozone IibeF&P&JIQthﬁﬁdnb}iFéﬁ 2% tHe B JaderRas HPReL ot ER Eondui t .

The primarwphiieetieh kbe poveesopnoisi 20 provide a 25 tray
connection systemthat: (1).is designed to incorporate
different tray db&i §ASLEForPRSECHYLPatdTRSIRAS Rd fldrEREaE§Pes of

wound) 30 apparatubl EbrablOUec{Qy $i4pidAngousionadel waE¥rokoaqueous
ozone to the spray head, return of the waste aqueous ozone 30

sol uti on afdsiafgeniof anyuofene @ Felreagdgular a skin area of a

patient's limb comprising a vessel for water, a nozzle for
spraying ozonated water onto a surface to be treated, an
inner conduit for delivery of water from the vessel to the
15 nozzle, means for supplying ozone to the water to be
delivered as a spray of ozonated water from the nozzle and
an outer conduit encircling the supply conduit having a
shroud which encircles the nozzle to contain ozonated gas
liberated at the nozzle wherein the nozzle has a number of
20 orifices for delivering a spray of czonated water and means
are provided to create a negative pressure in the outer
conduit to draw ozone liberated at the nozzle from the
shroud into the outer conduit.
The primary object of the invention is to provide a
25 tray connection system that:
(i) is designed to incorporate different tray designs
{for use by patients wiih different types of wound);
(ii) allows for simultaneously delivery of agqueous
ozone to the spray head, return of the waste aqueous ozone

30 solution and return of any ozone gas released;



(iii) is designed to mnimse ozone gas released from(a) the
solution when it passes through the spray head and (b) fromthe

sol uti on aswotomnvaese t hr ough the tray; (iv) is desirgimaoictotdos
support the application spray head 5 and position it in relation to
the support surface to be treated. _ , The apparatus of our prior

I nternational patent publication includes equipnment which produces
produce a high concentration aqueous ozone solution for delivery onto

2,10 wound via 3uLEM PLeSSUIS,IN d Bl bl oSBLan head: Crssous Phape

ozone rel eased i'H Focess 18 ca t e solu
whi ch fIom&a@fthbheolunbobewm@ptIE%p&ersAmhmbpghytbé Epeaprbsawtand

i nvention i vide a aratus for orting patient's linb
for treatmdh T5ORabrfigoa apFeS foctt MOes SAZCUBRLAIR| AGFiquid w th
an arrangenent f(@x)copéaiies Dgnsdriy usigdodti dhandpgasche@bnt §eray head
treatnent area. This invention provides a wound treatnent apparatus
20 conpri si?Rg ROPLRYORatt ng r?ﬁ@5HH1éﬁhﬁ@@dSPBPPEEe?VEfSCEag?e?ﬁ's
body part fi@eatkgatment, a spray head for applying a spray of a gas

containing liquid onto the bodg part, a covered well in the tray
having inlets f8nesAPBREREVE (R OWhPHer IndRrPRSisprayPababtets in

comuni cat iR 1WekRibhe: o1 Wekd é&ﬁlﬁﬁghﬁﬂwilhhqB&@dh@éQeBEbMGEX icﬁlgh
connection to suction means to draw surplus liquid and gas fromth

wel |, and a:omrarléryte@upamgo‘rir%amorf%rmétwl@matfpﬁyd@ﬁlfiﬁai{donto a
CO””eCEbO”%aFB%'GQE”Q foé péas&f& ﬁ&@iﬁﬁfa% lea grQQd 2803 3L o ous

connect Il ons passages om sal d out IFet's connectli on.
phase ozone released in the spray process is captured as is

waste solution which flows off the limb being treated.
An object of the present invention is to provide an
apparatus for supporting a patient’'s limb for treatment
15 having a spray head for a gas containing liquid with an
arrangement for containing surplus ligquid and gas from the

treatment area.

This invention provides a wound treatment apparatus
20 comprising a tray having a region adapted to receive a
patient's body part for treatment, a spray head for applying
a spray of a gas containing liquid onto the body part, a
covered well in the tray having inlets for surplus liquid
and gas from the spray, outlets in communication with the
25 well for gas and liquid respectively for connection to
suction means to draw surplus liquid and gas from the well,
and a unitary coupling means for a plurality of fluid
connections including a supply for the spray head and
separate connections for passages from said well outlets for
30 connection.
In one arrangement according to the invention the

coupling means comprises a rotary coupling mounted on the



I n one arrangenent according to the invention the coupling neans
conprises a rotary coupling nmounted on the - 3 - tray and having an
ar m ext endiwg 20mam4the coupling over the tray on which tege/@piawodead
is nmounted for dispensing the spray onto the patient's body part.
Mre specifically the armmay be adjusgably nounted on 5 the coupling
to enable, with the rotation of the coupling, the position of the
spray to be adjusted to suit the |location of the area on the

patient's t : e 21 1.0 t n
Phe. coupl i 1a i Poranids pACEHT L iaMETch (e FONREEhbyBySF" the
del i veri ng tsaiyd ohi gbighcbheasprayg yesd tic mvarngpdayoreddsproainfethe
coupling argsd AR quter tﬁgnﬁgj:teg@pi rk%é n%atrhce i nner conduit for
connect i on G °<uction “meahs Tor - df aw gas rel eased at the nozzle of
the spray head batk theoifbciéhey couplamng.makb ee acdupleblynapusoaprose
a hol | ow chanber unted for rotatipn ahout an_axis qQf the chamber on
The tray, (8 cauPlaBuane PPaRft ey bt |Cii RS 10 8F EBRAGPRDTTGH
the spray headpbeiirgosopnechedspeay heo dwmnheusied ¢engagti efet 0
suction nmeans for drawing gas fromthe well and spray head 20 and the
chanber hawaT§ tiRe Plgbéh‘éogﬁ??nﬁ%,t%eoqtéﬁﬂtnﬁ PEWhBAREZEPPBf t he
spray head tangd+ilie other leading fromthe outlet port for liquid from

the well for connection to a supply of gas containing liquid and to
punp neans for WOFh@Xa®Phg Fhgurenieoid Ihdateiger E8pecrPiPéipy 25¢n

the lagper Y r3ngeaBNhalNechfE LY LOUPAALYW RG-S 8ed i L WPiRE baid
connector, one“part nounted on the tray conprising said rotary
housi ng t o Miliuglel clhatgasipasgaget ¢ stieo e deadd tweinc kheoapaPhsng he

tube coupl i g 0%, $uRPLYLAG; ANdadd LDE AN NG 1 9wid LadLhe BgzZle and

wel |
connection to suction means for drawing gas released at the

nozzle of.the spray head back through the coupling.

15 The coupling may comprise a hollow chamber mounted for

rotation about an axis of the chamber on the tray, the gas
‘'passage from the well and the outer conduit from the spray
head being connected to the chamber for connection to

suction means for drawing gas from the well and spray head

20 and the chamber having two tube couplings, one leading to
the nozzle of the spray head and the other leading from the
outlet port for liquid from the well for connection to a
supply of gas containing liquid and to pump means for
withdrawing liquid from the well respectively.

25 In the latter arrangement the rotary coupling may
comprise a two-part connector, one part mounted on the tray
comprising saild rotary housing to which the gas passage is
connected and which contains the tube couplings for
supplying and withdrawing liquid to the nozzle and well

30 respectively and the other part of which comprises a
cylindrical housing to mate with the housing on the tray

connecting tube couplings for inter-engaging with the tube



30 respectively and the other part of which conprises a cylindrical
housing to mate with the housing on the tray connecting tube
coupl i ngs fwo 20mter3engagi ng with the tube WO PCT/GB2010/000406
2010/ 100439PCT/ GB2010/ 000406 -4-. couplings in the tray nounted
housi ng for supply and w thdrawal of-14quid respectively and having a
connection for withdrawal of gas fromthe tray nounted housing and ‘
nmeans bei ng provided for |ocking the mating housings 5 together.

In any of r [RSY o] y i n the
tray, the FOIBE b D ] Rl g e ey e i g

t he nozzl ewishddawsl abf y1 impuint evespectieedgdiatl Haveryi ancowndctieypect
to the rotation.of ,the .10 iNg. t e
arrangemnen grtﬁégﬁ?ﬁﬁw%%yoﬂgﬂg%gﬁgh éhgnérﬁgyﬁﬁéﬁgé%nﬁﬁﬁgpﬁ¥ HH% end
wal | at ongeensd béindieptdalded fwhi dvcddind tbheamythogshogsisgsount ed
for rotation about a horizontal axis with respect to the wall 15 and
the wel CGHB?FE%E'an el ongate passage forned in the bottom of the

tray extending tgnghipvéserid dderd rayrangetnbatendeivbl siegqda thecamof ary
housing is nounted on the outside of the end wall for rotatjon abqut
a horizont BPU8XRE %t ERRI e v s RTS8y, MeKehBue| 8t %W?sl?cwhkéh;

and |iquidgQ E@ﬁp:@&%iy@%ﬁoﬂﬁirﬂﬁ dH 7RG zak tBeagndsoiblfeny@ited in

adj acent the end wall and having passages |eading fromthe ports up
to the endthal Fagdakupberet Fnns Horrespgsti £§ the patabie’ ¢b the
interipg Ohohpﬁiﬁ tary housing on the outside of the tray wall and
the coupling tor Connection to punp neans for 25 withdrawing |iquid
fromthe well. In any|ef ablye ofbatre ayeVgeRenifgEhenE5aY tIARY SPR ay

shroud may 88.088 LAPhAg Sl S| Ui leRiionednhougisuLe Lhalodditor

spray shrou mai nsS connected to the |iqui elivery tube. The spray
shroud may talkesbrhgvénrehsed $abd urasmn hovsisgr fiacronpt8® &magage with

el o™ TS Bt Bkl AE PRI, SR EaRAte] LRean

15 and the well comprises an elongate passage formed in the
bottom of the tray extending lengthwise of the tray to the
end wall and the rotary housing is mounted on the outside of
the end wall for rotation about a horizontal axis extending
over the tray, the outlet ports for gas and ligquid

20 respectivély being formed at the end of the well adjacent
the end wall and having passages leading from the ports up
to the end wall to support means for coupling the passages
to the interior of the rotary housing on the outside of the
tray wall and the coupling for connection to pump means for

25 withdrawing liquid from the well.

In any of the above arrangements, the spray shroud may
be held in place by a clip designed to ensure that the spray
shroud remains connected to the liquid delivery tube. The
spray shroud may also have raised features on its surface to

30 engage with a retaining clip, to allow the spray shroud to
be mounted in a defined radial orientation and retaining the

shroud in said required orientation. In any of the above



shroud in said required orientation. In any of the above - 5 -
arrangenents, the spray shroud may possess surface markings to

i ndi cat e t woapiocanddat i on and positioning of the spray shcawB2dmo00406
relation to a wound. 5In our International Patent Publication No. WO
2004/ 103452 an apparatus is described §ar disinfecting surface wounds
using a high concentrati on agueous ozone sol ution. Oxygen is critical
to the wound healing process and a | ow pressure spray of water

cont ai ni ng d 0, I L Si
SO o' peRSARETAERLEY A0 oG08, SN 8y DG, LY, Dok art il
treat nent ¢conpnidsestéhtiee omientconponeamids poantappangt o fe spray

generati ng concentrat ed, aqueous sol ution of ozone; an apparatus for
sprayi ng tﬁ§r8? nénsﬁg%?g% P o 51§”§ﬁ¥#ace of alinb to be 15
treated; and an apparatus for supporting a linb to be treated and for

collecting solution which flows off the treated linb for di sposal.
The Iat?e? appar 3t 94T cHRPFTRAL P (FAHFRht P%i&cﬁﬁFeﬂ ﬁﬂcl%@gs a punp

coupl ed to2pbe/tnays5hosn dsswe A fid ideicd ibeaeirveddi Bihbect 1y and
delivering the 20 liquid to a waste collection vessel. The
present appMiréacroNCrRERt 831RD AM I OVEGESAHL B EdPBRARENPZER %Y for

a wound treahiRAbnaPPakaGes BOd-An RodLMRAL QbuhRenthayng blodyy be
described with reference 25 to the acconpanyi ng drawi ngs i n which;

Figure 1 ignd pelSspeRtpyeune eWiAY Plcatatiererontrapingr cangpuperted
treat ngpt %%B%@%Hébwglg%&gn@ cp;@ey dead sher cdebiMery LRt snofy angas

containing liquid onto an area o
process. The apparatus for carrying out the treatment

comprises three main components: an apparatus for generating
a concentrated agueous solution of ozone; an apparatus for
spraying the ozone solution onto a surface of a limb to be
15 treated; and an apparatus for supporting a limb to be

treated and for collecting solution which flows off the
treated limb for disposal. The latter apparatus comprises a
catchment tray which includes a pump coupled to the tray for
drawing off liguid received in the tray and delivering the

20 liquid to a waste collection vessel.

The present application relates to an improved form of
catchment tray for a wound treatment apparatus and an
embodiment of the tray will now be described with reference

25 to the accompanying drawings in which:

Figure 1 1s a perspective view of a catchment tray for
a wound treatment apparatus including a spray head for
delivery jets of a gas centaining liquid onto an area of a
patient's limb to be treated and a well in the tray for

30 collecting surplus liquid/gas;



patient's linb to be treated and a well in the tray for 30 collecting
surplus liquid/gas; W 2010/ 100439PCT/ GB2010/ 000406 - 6 -

Figure 2 iswazsinmi4d view to Figure 1 show ng the sprapcCheEsioiondEos
nmounting and supply conduit in stowed positions on the tray; Figure 3
shows the base of the tray and adjacend end 5 wall with the cover for
the well retracted to reveal the arrangenent for separating liquid
and gas flows fromthe well in the tray into the cover; Figure 4

shows the |owerp @5‘ of; the cavier: f.or 1R \e%r%aﬁa!recbagﬂswm&ogegure 5

Is a perspectlve EMIOf t he reverse side of the cove ure 6
shows the wekbyi hedadie b@senqﬁnuﬂngtam%/smm@lvheoudamheinls¢¢¢wxiend
wal | both MAthtCOVGFS r m)vedéi Figure 7 is a perspective view of the
out si de of PPR&E“IBIENE wal§ % Y'he tray showi ng a plug and socket
connecti on rotaFa@ﬁyenmumﬁ&whcnhétnasauiﬁmahb mtayhenbomdjmgembrend

cont ai 1 g PGP IFE SRR SPP Ry’ Hod e or S PriFaut A SCF ol L Yas
and |iqui dartBggsneket £ HLi $p Hardiny |l)iq®ﬁglagﬁd gas flows from the
well in the tray into the cover;
Figure 4 shows the lower end of the cover for the
vertical channel;
10 Figure 5 is a perspective view of the reverse side of
the cover;
Figure 6 shows the well in the base of the tray and the
channel in the end wall both with covers removed;
Figure 7 is a perspective view of the outside of the
15 end wall of the tray showing a plug and socket connection
rotatably mounted on the end wall of the housing for
supporting the spray head and for connecting a supply of gas
containing liguid to the spray head and for withdrawing
surplus gas and liguid, the socket being partially engaged
20  with the plug;
Figure 8 is a similar view to Figure 7 showing the
socket fully engaged with the plug;
Figure 9 i1s an end view of the socket showing the
separate supply connections for gas containing liguid and
25 for withdrawing surplus liquid and surplus gas;
Figure 10 is an end view of the plug for engaging in
the socket;
Figures 11 to 14 show various scrap sectional views of
the arrangement on the tray for delivery of gas carrying
30 1liquid and recovery of surplus gas and liquid;
' Figures 15 and 16 show the mounting of a shroud of the

spray head on the tray; and



20 with the plug; Figure 8 is a simlar viewto Figure 7

showi ng the socket fully engaged wth the plug; Figure 9 is an
end vi ew ofwplelogeeRet showi ng the separate supply conneciriGr816f000406
gas containing liquid and 25 for withdrawing surplus liquid and

sur pl us gas; Figure 10 is an endyview of the plug for engaging
in the socket; Figures-11 to 14 show various scrap sectional
views of the arrangement on the tray for delivery of gas carrying 30

iquid and recoyepy ol p4rplus@as AN Wilug 1y ocELOULESLAS; AN

16 show the nmounirng of "a s roud the spray e tray; and
- 7 - Figures 17 and 18 show the shroud I n greater detail. A
catchnent tray Bo ung% 4 ap ar ' rsnreg oon d wal er
is indicated genera y At s %f roagﬂay rect a}r’:’@u form

havi ng an upehanddngaperr ﬂetmdiméﬂedl]geamtaaﬂyr asetlObard 12 offhe base
t hw se of the hase and.t

ol opes. QowRMAPHLY FECERASMSTT T TN ISR miPer S0at IS oR G TRER® ol et

of the trayitanpreAvigsét owaed 12 quitthd Maeet haswal bent@Ibewéinyl has

an upstandgg eﬁggngaﬁénééhgisé”ﬁ%e¥¥2i%éie and the base slopes
downwardly to the well from the perimeter wall on either
side of the tray to promote flow of liquid intec the well.

10 The tray has an upstanding end wall 14 at one end and
the adjacent part of the base 12 is formed with spaced
parallel upstanding ribs 15 to either side of the channel to
accommodate a support cushion on which the patient’s limb is
rested for treatment. The ribs allow the cushion to be

15 positioned in accordance with the size of the limb.

The well 13 at the centre of the base has a separate
moulded cover plate 17 which extends substantially the full
length of the well. The cover plate has multiple drain
holes 18 spaced apart along the length of the cover adjacent

20 its edges for drainage from the base 12 into the well.

A multi-passage guick action coupling indicated
generally at 20 is mounted on the outside of the end wall 14
of the tray for rotation about a horizontal axis extending
generally parallel to and above the centre line of the

25 channel 13 in the tray. The coupling provides passageways
for supply of ozonated water to the tray, for withdrawal of
ozone gas released at the spray head or in the well of the
tray and for withdrawal of spent water which accumulates in
the well of the tray. The coupling has a radial outlet to

30 which a flexible conduit 21 is connected for delivery of
ozonated water from the coupling to a spray head 22 mounted

in a transparent funnel shaped shroud 23.



t he adjacent part of the base 12 is fornmed with spaced parall el
upstanding ribs 15 to either side of the channel to accombdate a
support cuswoamoam4dhi ch the patient's linb is rested fecTigratmebs
The ribs allow the cushion to be 15 positioned in accordance with the

size of the |inb. The wel| 13 atgthe centre of the base has a
separate noul ded cover plate 17 which extends substantially the full
| ength of the well. The cover plate has nmultiple drain holes 18

spaced apart along t I of,the c LaegNE, 204, dges for
drai nage fromthe ba@ge 1% |nl{% t(#e wel %76%&31%13 gxgnu?%?p%é%gge qui ck
action coupbungingdefated sjermrdldne athop® is gweated datahk but si de
of the end_wall 14.pof the,tray for, raotati . u hor i zont axi s,
ext endi ng gFéﬁlelF:g?I jygp%cr) af? e%m%lomglnld ba %S%Eﬁggge%??%r[ i néh%fg%%%udzgs
channel 13mbontha byay.mdheslrbaiptliangp @dotiodesbpasgagewaysding swapl y

of ozonated water to the tray, for wihdrawal ,of ozpone gas rel eased.
o tro B pehkiiver HIE AT Dbl BE ARy (PR P RS S ars o 1
spent wat ehowhizehtatcapibpt£s the tdirl weljlacehtt haet eay. wdbe edpughd ng
has a radial outlet. tp 30 which a flexi.ble gﬁndu'&t 21 is connected

for delivetyasgf “B26Rat 2N &7 1bif 17 S@GEPI-EnGLEBPa R pFly FRGRIF Y2

nmount ed i npArkr aRSPREEBbup LIME! 26 hapethatlkO#e?BadialBposition of the
The shroud nozzle, coupling to the shroud and nounting of the shroud

are shown PArgPéatdEhdeeaP$Ct n-Fihft s o begadansteft beh@escri bed

later. jdhe 3REeudyi §110WEt € BYa R IDURARE polsaR 0R4dt Qvar Pake 25ray to
ext endi ng over 5 ghe tray. The bar has a radial arm 26 (with respect

to said howireyidsl thei spqeirehed inhanyaacast et RedeAna@any dFomhehe r ay
whi ch i s g%‘f%%e@f' né %ﬁk?@ﬁ@% €1 GhamR, § tt;}%aft%h@ry part of the

coupling to ena e radial position of the bar 25 with respect
to the tray to Beeafijasikte Joreddix cuddmgedlivewdnghezbaated watdre

oot {1 onec gt e b PSR TR 1904, BEDBLgRagl £ o
flexi bis cemtiirt12hgf 61 edéble eplagt 0z crixtesd BAt eupported by a
spirally wound wire 28 to provide a co-axial passage around
the conduit 21 between the coupling and spray head around
the conduit. The passage is connected at one end through
the coupling 20 to a source of vacuum and is in
20 communication at the other end with the space around the
spray head in the shroud 23 so that ozone released from the
jets of ozonated water discharged from the nozzle of the
spray head is drawn back into the passage and is not
released to atmosphere. The conduit 21/outer sleeve 27 are
25 connected to the sprayhead/shroud through a co-axial
coupling 29 which can be inserted and withdrawn from the
shroud as required.
Figure 2 shows the tray of Figure 1 with the bar 25 and
clamp 24 stowed out of use and the spray head/shroud
30 removed. The conduit 21/sleeve assembly 27 are laid in the
tray with the co-axial coupling 29 engaged on a plug 30 on

the inside of the end wall 14 in one corner of the tray to



fromthe coupling to the spray head 22 is enclosed in an 15
encircling flexible plastic sleeve 27 supported by a spirally wound
wire 28 to WPARN0H80439 co- axi al passage around the condui tPCTIGH2eiNVBEI06
the coupling and spray head around the conduit. The passage is
connected at one end through the couplgng 20 to a source of vacuum
and is in 20 comuni cation at the other end with the space around the
spray head in the shroud 23 so that ozone released fromthe jets of

ozonat ed il %actaeaaﬁgtf{%w@ = nozgle Ofy 1A8 5P axhaegggbglééam

back into € passage and is not rel eased to atnosp condui t
21/ out er slwewner2dfatbe2Breynnested-uto-aute ﬁpﬁwhéa@/ shndudttbieegh a

co- axi al C%%ka@ggégtﬂgoﬁagcfﬁtg Eﬁ ﬁg&éﬁd and withdrawn fromthe
0

shroud as require ure the tray of Figure 1 with
the bar 25 and @b&emr?ﬂgshomedoo@igmfews?a tand toife thpr dyakéagdsshtibed

30 renoyed._ The n 1/s| ve a 7,are laid in the tray

W th thg CSoRREat lcotpI FRG 955 bnbaduiBh "W iig g0 S, hiei Far gel arhe
t he end WahJelfUAaldljaeﬁﬁtCﬁhéeén@fw&hE dff ahd @ray.9 Thlokddt heicongdui &
in place. The end wall in the og osite corner of the tray_has a

cut-out 31 FOMECh¥1EHnaNI YPERESYE F0- IR Sﬂi’rldﬁﬁhcﬂ‘ﬁPBethélat?‘%?dlng

Referring nowd @nki gunestd kA 6noért e HAWNEDUNRE InCOUEI edd FOI1
the well is shown withdrawn fromthe end of the well adjacent the end

wal | of thdarag aTRENERAIWAPTT 127 i 3nd RURSEF WHWaES BRWASdP§ which
extendhgg shal lc%waﬁha@nﬁhtﬁ5th§a9wg91;fﬁ md b, W@Jé L@ s3Bel BECEhe PERG ©

36 nounted in the end wall having a cegfral port 37 and outer arcuate
ports 38 wadd -10 Threchanagsi ahagi 2 eavrr cdupitiend op@romrntdhefouhsriel of

the end Wa'énqw];h‘in [@%‘EQEH ﬁSF Gy el A0 thesluer a?x”@g%l ichis

shown in detail i gure |ncIu es an openi ng i ndi cat
general ly anxﬁxamﬁﬁogEherehﬂyoatthb vovertheTlmdopdnithg ¢mves di Yheed

hor zort o1 dhied oS AEBeBIRU SRt MOP SR AFE 108,
flow 15 an upper inlet port 43 for gas flow into the cover and a
lower inlet indicated at 44 for liquid flow.

Referring to Figure 5 of the drawings which shows the
reverse side of the cover, a conduit 45 extends from the
inlet 44 to the upper end of the cover where the conduit

20 connects to an integral horizontal tube 46 to engage in the
central port 37 in plate 36. The interior of the cover
around the conduit 45 provides a passageway for gas entering
the cover through the port 43. The upper end of the
passageway in the cover leads to the arcuate ports 38 in

25 plate 36.

As described later, the port 37 is connected through
the multi-passage coupling to a pump for drawing off liquid
accumulating in the well 13 of the catchment tray via the
passage 45 and tube 46. A fan is provided for‘drawing off

30 ozone gas accumulating in the tray which is drawn through

the port 43 at the bottom of the cover into the passage



Referring to Figure 5 of the draw ngs which shows the reverse side of
the cover, a conduit 45 extends fromthe inlet 44 to the upper end of
t he cover WHeR2@0fif3tonduit 20 connects to an integral RETIGR3MADO406
tube 46 to engage in the central port 37 in plate 36. The interior of
t he cover around the conduit 45 proui dgs-a passageway for gas

entering the cover through the port 43. The upper end of the

passageway in the cover leads to the arcuate ports 38 in 25 plate 36.

As descri bgqtgaa@ﬁ?_aﬂs'eup@réo&gri& %%gkﬁqt%egg@ 88€where it is

mul ti - passage couplfing to a punp fo aw ng of I quid accurul ati ng
in the wel dr@gnoput hehraeghngm cqunlivida t he passage 45 and tube 46.

A fan is provid i f 0.0z C arkng. iLn the
tray which is drﬁganég%%g%%%%‘g I{l)aocf t%S%Ialgugﬁg gog?%bo&t%éécover
into the passadegsWh2€H 04160430 EH IGB2@E65606466pardble extphithqid lp
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An annghar pliatg1920EStBECHEL EQathe Iy Ridndta¥epbi-esS3a, StRR Hdnilbr
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def i ned bythQtBQEEdelange of the housing to hold the housing on the
end wall of the tray whilst allowing the housing to rotate
about an axis defined by the port 37.

15 The other end of the housing has an integral end wall
54 on. which an annular hub 55 is integrally formed extending
through the end wall. The hub is offset from the axis of
the housing towards one side of the housing where there is a
flat face 55a formed in the annular wall of the housing for

20 a purpose which will be described later.

A cap 56 is releasably connected to the hub by means of
detent legs 57 formed integrally on the cap which engage in
sockets 58 formed integrally with the end wall 54 of the
housing on either side of the hub.

25 An extension sleeve 59 is mounted at one end in the
port 37 in the end wall and projects into the annular hub
55. A male component 60 of a two-part push-in fluid
coupling of the type described and illustrated in US Patent
Publication No. 2007/0025811 of Colder Products Company is

30 mounted in one end of the sleeve 5%. The female part 6l of
the fluid coupling is mounted in the cap 56 on a cross

member 62 located in the cap. The female part of the



15The other end of the housing has an integral end wall 54 on which
an annular hub 55 is integrally formed extending through the end
wal | . The H¥8204/1¢Hp%Set fromthe axis of the housing toRETEB26WEBEDIHe
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10 and connected to an out-turned elbow connector 66. The
elbow connector has a radially extending conduit 67 which
extends through face 55a of the hub 50 and to which the tube
21 for delivering ozonated water to the spray head is
coupled by a screw-in connector 68. The second fluid

15 coupling has a female part 69 mounted in the cap and
connected to a supply of ozonated water via a pump
connection 70 and conduit.

The conduit 67 is formed within a stub pipe 71 formed
integrally with the flat face 55a on the outer wall of the

20 housing. The stub pipe receives an end of the sleeve 28
which encircles the supply conduit 21 for delivering fresh
ozonated water to the nozzle. The sleeve 28 which encircles
the supply conduit 21 is connected to the stub pipe by a
clamp (not shown}.

25 The cap 56 is connected by a flexible pipe to an
evacuating pump. Thus gas is drawn from the space around
the nozzle from which ozcnated water is sprayed so that
ozone gas released at the nozzle is drawn back through the
sleeve 27, the stub pipe on the housing and into the housing

30 and then through the cap to be disposed. 1In addition to the
gas drawn from the nozzle through the sleeve 27, waste gas

liberated in the wound area is drawn into the well via the



A second two-part push-in fluid coupling is located in the cap to one
side of the coupling 60,61. The second coupling has a male part 65
mount ed in‘FﬁéU%HHH%hr hub 50 10 and connected to an outPCT{HH3EW/0804poW
connector 66. The el bow connector has a radially extending conduit 67
whi ch extends through face 55a of the bpb-50 and to which the tube 21
for delivering ozonated water to the spray head is coupled by a
screwin connector 68. The second fluid 15 coupling has a fenal e part

69 nount ed bpemimgmam}amdUmenmﬂﬁﬁed1anadsg9@ﬁyeoisqggg@{q&, Ly via
a punp conngction 7Q and conduit. The conduit 67 is forne
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suppl y @Ondsimp e fiet re@nRecked 5@, L he stub pipe by a clanp (not
shown). 25The cap 56 is connected by a flexible pipe to an evacuating
punp. Thus gas iUrsRacel Aomthie Cepaseocundunik tdmapiozrise €, &n whidchs
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hub and thencetifuspighet he aapckipsuwWerSud it HAWM AWRBRYLENE 5
purp refertﬁg%ff%a %%%I%Bl WO 2004/103452. Figure 14 shows the space
in the coupling which contains a baffle 75 to control the
15 partitioning of the air flow from the spray head and tray.
The bar 25 which carries the spray head has an in-
turned arm 26 at one end which is mounted in a clamp
arrangement indicated at 70 on Figure 9 of the drawings.
The clamp is releasable to allow the position of the arm in
20 the clamp to be adjusted and thereby adjust the radial

position of the bar 25 with respect to the catchment tray as

described earlier.

Reference is now made to Figures 15 to 18 of the

25 drawings which show the spray shroud 23 and its mounting and
coupling to the supply of ozonated water and extraction of
gas from the shroud in greater detail. It will be seen that
the shroud has a tapered shallow oval cross-section and the
spray head 22 located at the apex 81 of the shroud has a

30 corresponding arrangement of jets 82 aligned with the shroud
to generate a stream of generally oval cross-section to be

directed at a patient’s wound. The shroud has an integral



The space in the cap around the couplings 60,61 and 65 and 69 which
is indicated at 72 comruni cates with the interior of the hub 55 and

i s connect eWORBOA0&EEt i on punp via a gas |line (not showPCTHEROWIANIRg
of f ozone gas from 10 the spray head and the catchnent tray for
delivery to a catalyst for breaking dow3 the ozone into oxygen for

rel ease to atnosphere as described in our International Patent
Application No. WD 2004/ 103452. Figure 14 shows the space in the
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shroud has g,30 S ondj ng .ar xan nt of jets al.igned with the
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2010/ 1004398CTH$B2 06,13 - conduit 83 at its apex which
termnates in fﬁBag{%}% S#Q:%egg téﬁ gt_sgﬁ%e%n%h(ﬁs s uRsF@ndrpg ribs
condui t 83 hastepackd thengohudi odl excextengli S tHAS B atipsPagedye

| ocati ons E%f&ﬂ“%f&ﬁ%d%et%&tgeihghgggé 85 on the conduit 83, an

indexing arrangement for controlling the rotation or
15 position of the shroud with respect to the clamp 24.

Figure 18 is a view looking into the shroud and
illustrates the nozzle 80 mounted on three equi-spaced legs
88 in the apex of the shroud with jets in the nozzle for
creating a spray pattern corresponding to the general oval

20 shape of the nozzle as described earlier.

The spray shroud has an encircling line 23a spaced from
the mouth of the shroud by a distance corresponding to the
distance the shroud should be positioned from a surface to
optimise removal of ozone gas by the shroud 23. The line 23a

25 has a ring 23b on one side of the shroud which indicates the
surface which should be uppermost to maximize ozonated fluid
lavage through the wound. The shroud 23 is designed to
deliver a greater volume of water to the upper surface of a
wound to increase a lavage effect.

30 The apparatus is used for dealing with ulcers and other
wounds on a patient's skin as described in our previous

International application to which reference should be made.



5The conduit 21 and encircling sleeve 27 are secured to a co-axi al

t ubul ar connector 86 located in the conduit 83 of the shroud. The
shroud/ condPRVYE4¥3D y is nounted on the clanp 24 on t RECTEHH241P/088406
by dual C-shaped clips 87 which snap over the conduit 83 and
connector 27 to hold the 10 connector lin-the conduit and to support

t he shroud on the clanp. The arns of the C-shaped clips have
upstanding ribs 87 towards the nouth of each clip so that the ribs of
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with resped® JarREUE] £Hﬁcgh°ns of the ARRSTREYSs 3g2}Peds| BBRFAEPPME o
the shroud gedibhkugtrates the nozzle 80 nounted on three equi-spaced
| egs 88 in the apex of the shroud with jets in the nozzle for
creating a spraylpaftERPRIEBERESPONRIRS to afehgendr ragvhprvRnd shape

of the 502Hu‘it%scgﬁéﬁﬁtbégléﬁ%bﬁﬂiect coupiN@ S RLAX fNEQYUd has an

encircling li1ne 23a spaced fromthe nouth of thé shroud by a distance
correspondﬁﬁ@uﬂﬁanh@udﬂytdﬁéevehen%hﬂbudﬁ%m@m&dn@e gespptamgdatiom a

surface 1o s%%lt%ﬁegg%ﬂ%@' agueg&gglfzc%ﬂez égﬁ e %E “ﬂeggl Ca{JE g

23a 25 has a'ri 2 on one roud
sur face whitdle sh@ukd bé apperanse F@lutEddrmithe dawnasednfbﬁldnyavage

Lnvough (PR TN §REoLY 2o henflad NS dell ver .o odery

vol une of Water pper strfack a woun

ef f ect 1030 Haetappanalys tseusedpiimgckgﬂuan;cmmﬁtlubeeHSmamdlophEt, -
14 - The ap has ut er control syste for copntrollin

t th
vari ous fuﬁgﬁﬁgnﬁ Fetﬁ8n§Bb r SN AP s AP Ge b e9PBE§?g aﬁ%e

arrangenentoppiadisdeson 68t ﬁb@ﬁnfaﬁé@yt&aaamvaa % Bk, - egpdytive,
qui ck- connect .coupl system for sinultaneously dellverlng an of f

gassi ng, dé@ﬂﬁ?&ﬁ?n&Pgﬁacngﬁt?5ﬁt@Eéﬂ”hékﬁddgﬁﬁ§gof8n8f?og?ﬁ§l§%ray
head al ong deidohthhe nbet HENs81 uahyn Waste aS@ﬂad&&ntgh%n(iltV%bshH@ shrapy

unwanted off gas to a cafal yst destruction circuit.

15 head. Thus the problem solved by the 1nventlon is the
provision of a safe, easy-to-use (the tray is to be
connected to a main unit each time a patient is treated by a
nurse)}, universal (connector capable of being used with
different tray designs) tray connection system. The

20 apparatus is designed in particular to spray aqueous ozone
onto a wound surface at a predetermined concentration and
rate, whilst actively removing ozone gas released by the
application of the solution through the wound surface. The
device incorporates a method of collecting the solution

25 after it has been applied. The agueous ozone solution used
disinfects the wound surfaces and promotes healing within
the wounds.

The connection system minimises release of ozone gas
when the apparatus is used by patients either positioned on

30 a bed or in a wheelchair.



10 particularly, the coupling systemconprises a nmulti port, nulti
phase conduit qui ck-connect coupling with control and optim sation of
flowrates to achieve a safe, effective, reliable connection system
for delivering an off gassing decontam nating solution froma
producin unlt to the spray 15 head. 'Tﬁﬁg the probl em sol ved by the
inventio MShe provi sion of a safe, easy-to-use (the tray is to be
connected to a main unit each tine a patient is treated by a nurse),
unlversal (connector capable of being used with different tray
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coupl i ng"g2b)OWekRisSfor a plurality of f|UId connections including a
liquid supply for the spray head and liquid and gas w thdrawal from
sai d mell outlets. 2. A wound treatnment apparatus as clainmed in
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head (22§20) further includes an arm (26) extending from the coupling
(20) over the tray (10) on which the spray head (22) is
mounted for rotation with the coupling (20) to adjust the
direction of the spray from the spray head (22).

3. A wound treatment apparatus as claimed in claim 2,
wherein the arm (26) is adjustably mounted on the coupling
means (20) for adjustment of the arm (26) radially of the
coupling axis to enable, with the rotation of the coupling
(20), the position of the spray to be adjusted to suit the
location of the area on the patient's body part to be treated.
4, A wound treatment apparatus as claimed in claim 3,

wherein the connection between the coupling (20) and spray
head (22)



3. A wound treatnent apparatus as clainmed in claim2, wherein the arm
(26) is adjustably nmounted on the coupling neans (20) for adjustnent
of the arm (26) radially of the coupling axis to enable, wth the
rotation of the coupling (20), the position of the spray to be
adjusted to suit the |l ocation of the-aléa-on the patient's body part
to be treated. 4. A wound treatnent apparatus as clained in claimS3,
wherei n ciio ween.t he lin 20) and spray head (22)
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6. A wound treatment apparatus as claimed in clain 5,
wherein the rotary coupling (20) comprises a two-part
connector, one part mounted on the tray (10) comprising a
rotary housing (50) to which the gas passage is connected and
which contains the tube couplings for supplying and
withdrawing liquid to the nozzle and well respectively and the
other part of which comprises a cylindrical housing (56) to
mate with the housing (50) on the tray (10) connecting tube
couplings (60, 65) for inter-engaging with the tube couplings
(61, 69) in the tray mounted housing (50) for supply and
withdrawal of liquid respectively and having a connection for
withdrawal of gas from the tray mounted housing (50) and means
being provided for locking the mating housings (50, 56)
together.



7. A wound treatnent apparatus as clained in claim®6, wherein the
rotary housing (SO on the tray (10) has a clanmp (24) in which the
arm (26) for supporting the nozzle is adjustably nounted in the
radial direction with respect to the-rovation of the nounting. 8. A
wound treatnent apparatus as clained in any of clainms 6 or 7, wherein
the tray (10) is elongate and has an upstanding end wall (14) at one
end of the’tray® (MAAdFEfEchE] prpasytesnps i sbxingt dongatie passage
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adj acent the end wal havi ng passages ‘eading fromthe
ports (43, 44) up to the end wal | (14) to support means for coupling
the passages (45)wdund hterelalﬁtnehl:O&ppéraB@s r & %Naih‘iétﬁlﬂg ROk oR15RRs
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shroud (23 154t o(rJrGt SrhenNdiRf at8 Y hese dattdte trey. (A0hoERd
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delivery pqe-sand3hold)skbeugdat2dhd 1iquid respectively being formed
at the end of the well (13) adjacent the end wall (i14) and
having passages (45) leading from the ports (43, 44) up to
the end wall (14) to support means for coupling the passages
(45) to the interior of the rotary housing (50) on the
outside of the tray wall (14) and to the coupling {20) for
connection to pump means for withdrawing gas and liquid from
the well.

9. A wound treatment apparatus as claimed in any of the
preceding claims wherein the spray head (22) ig mounted in a
shroud (23) having surface markings which show the
positioning and orientation of the shroud (23) in relation
te the surface to be treated.

10. A wound treatment apparatus as claimed in claim 2
wherein the spray head (22) is mounted in a shroud (23),
said shroud (23) being mounted within a moveable clip and
having raised features which interact with the c¢lip to
secure the shroud (23) to the liquid delivery pipe and hold
the orientation of the shroud (23).



