The present invention relates to an appar at aling of wounds and

nore parti rly to preventing progre55|on hi ckness burns.
Where a pe%@ %14
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fers a burn, the denmal RFEIEBIPA1S6E o
region of the wound are damaged d osure of tm “m wound is

inmportant to prevent |oss of body fluids and Invg by m cro-organi sns.
In the case of a partial-thickness bum epitheli a and subcut aneous tissue
adj acent to the wound will mgrate outwards and eventually grow new ti ssue

over the wound. A wide array of wound coverings have been devel oped to
expedi t e WNOUND mgamﬁ%smimmrwsmmﬂgmeew PRESSURENg t he
damaged tissue to procee e prognosi s of a wound caused by a burn
depends on t he 138\RskhtYinPdntibA Seluteh 46 Mn%@ﬁarﬂt%ﬁtfbxckﬂe%eh%gt&ew&ﬁﬂ% An®f the
burn. In general, "a partial-thickness burn wll heal nore quickly and with
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deeper burns, not treat t] rr| the urn. i npury. The
hands more ofte L PEFOR r?r%‘nﬁ df'ﬁ'?ﬁa%ci r%‘l“t °nr§g'888§
Probably, this is due to th natural reacgtion of, attenptin rotect the
face V\ntht’c‘?l@mH%‘ﬁﬂE amaged; |, FP&HS‘F of fagtesulfing, wapnd, is IxpoFtant FQS&F S backs of
the hands. Qther parts of the body which nore frequently suffer burns may
be the ar raf bofpdpids aad insgsion by anipiioearenismsiv et therraseefa parbiakghisknage
apparatus for treating injuries to a part of the body, especially injuries
caused by lhm,mpitheﬁaN@d@ﬁWuPﬁﬁhGﬂﬂjM&ﬁﬁﬁchvoﬁmdwiﬂimig'atecmm\na'das pect of
the invention there is provided apparatus for stimulating healing of wounds
whi ch conind s@éntadlly ity e nepetissod ovetahe wotigd. am. afidecarttbfpdund @bvérings body,
sai d envel ope including a substantially air-tight cover and a porous pad

W t hi n t hehatebeén dewoge&weipeaﬁe RébuRd 3RIsA¢ dnd AMORL the tnatul® prouésds or f ace,
and connection neans Tor connecting the |nter|or of the envelope to a

sour ce of Qgﬁ‘ﬁﬁ l{il’s dgptantially "air-tight" cover is neant
one whi ch e ?(ll cle y %ert§¥r%1?§t hat by applying suction to the porous

pad, a pressur ellgeﬂrgﬂo%ﬂbdfefgvow cgl%ed by a burn depends on the severity of the

injury and particularly the depth of the burn. In general, a partial-thickness burn will

heal more quickly and with less complications than a deeply penetrating burn. It has
been observed that partial-thickness burns often deteriorate and become more serious,
deeper burns, if not treated promptly after incurring the burn injury.

The hands more often suffer burn injuries than other parts of the body.
Probably, this is due to the natural reaction of attempting to protect the face with the
hands and, in many cases, the burn injury is to the backs of the hands. Other parts of
the body which more frequently suffer burns may be the arms, feet and legs.

The present invention seeks to provide apparatus for treating injuries to a part

of the body, especially injuries caused by burns.



mai ntained within the envelope. It is not) however, necessary for the
material of the envelope to be totally air occlusive. It has been'found

t hat when pressure therapy using the apparatus é e invention is
applied t WSGQ%JP%FW thin a relatively short tine of incur ?i‘ngoﬁ)és@nj ury
(e.g. within about 12 hours), not onldy is the rate of healing inproved but
progression of a partial-thickness burn to a deeper injury is arrested. In
one enbodi nent, the apparatus of the invention the envel ope conprises a

gl ove, sl eeve or sock. For exanple, the apparatus may include a gl ove
formed froma flexible plastics or rubber foamwhich is contained within a

cover of Iowar- rosit the fl X|ble .astics foamis a
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cells or a_ conbi natlon of such foans, e.g. as a lamnate. In such a

| ami nat e, Stimtatingheplingent wonp bévhgajcae@ﬁﬁe%wrwﬁepmfomﬁ&mw eftedt ures of

t he present atppl ication will becone apparent fromthe follow ng description
and acconpahyf thg tedpsaidgenvelope Wwieluding a subslagiislly Adrotight covegand a porayisan

expl oded perspective view of the porous pad; PCT/ GB00/ 01566 Figure 2 is a
per spect | pal withiv thé enveraeaig evversbejipdadapted stoecuintaet thiecowetrdesurfabe,gmde 3 is a
perspective view ofthe porous pad within its cover; Figures 4a to 4d show

vari ous Vidiiectidh xﬁeaﬁgm&fobﬂéctm@&hepmﬂaabfmalehyelema@cﬁduﬁ@ dffiegqameous pad to
a source of negative pressure; and Figure 5 is a plan view of a nodified

cover. Thgrgpodi ment shown in the acconpanying draw ngs is designed for
use in treating burns to the hand. It will be appreciated that various
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that by applying suction to the porous pad, a pressure below ambient can be
maintained within the envelope. It is not, however, necessary for the material of the
envelope to be totally air occlusive.

It has been found that when negative pressure therapy using the apparatus of
the invention is applied to a burn within a relatively short time of incurring the injury
(e.g. within about 12 hours), not only is the rate of healing improved but progression
of a partial-thickness burn to a deeper injury is arrested.

In one embodiment, the apparatus of the invention the envelope comprises a
glove, sleeve or sock. For example, the apparatus may include a glove formed from a
flexible plastics or rubber foam which is contained within a cover of low air-porosity.
Typically, the flexible plastics foam is a polyurethane or polyvinyl alcohol (pva) foam
having intercommunicating cells or a combination of such foams, e.g. as a laminate.
In such a laminate, the pva layer may be adjacent the wound.

Additional features of the present application will become apparent from the

following description and accompanying drawings, in which:-



Figures 1, 2 and 3 show apparatus (10) for treating wounds to the hands
conprising a porous pad having a | ower base (22), a mddle section (24) and
an upper S%ﬁ)td.o nﬁ, 26) incorporated within a cover ( 12) of low air
porosity. e %6 us pad is in the formof a glove or nit®&EA/EHHEY be
constructed by fixing the upper sectibn (26) to the base (22) while
retaining the mddle section (24) within the cavity so forned. Typically,
the porous pad is a reticulated plastics foam and may be forned by gl uing
or welding the separate sections together. \Wen placed inside the pad, the
hand is held in place with fingers spread by finger-separators (25) and
V-cut type grogves (,14). As, shown in Fjgures 2 and 3, the foam may be
shaped to proﬁ‘&%"efldi‘%emaﬁﬁpﬁ‘ﬁﬁ&eﬂﬁéh%‘éﬂﬂént (27) for the thunb
to aid the attainnent of the optimum positions of the fingers and thunb for
heal i ng. HoweVEigurei2i 8 pprspessive viewwiny/ hripgauypaddyaspobledoBebersssent i al . The
pad is preferably nmade froma reticul ated foam such as pol yurethane as
descri bed i n Pigum@pb A patspestive\Oegarf tlgRraouspad withiryitssd¢ovetiol  f oam or a

conbi nation thereof. Figure 3 shows the assenbl ed pad after insertion into
a cover (12). Eaues 4al?) 4ds show evavioho piewsoofrad cédrnectonifor ipifamisteslyl e sheet
material, e.g. polyurethane or polyolefin film and is sized to enconpass

the gl ovecsieiiig tROpsreas RRdo ao8rc8 Bfndpatild'fressleeind 12) has a large opening
which is closablle by an easily re-sealable nmeans (4) such as a zip-type

seal used on fﬁggretsaiggépla};%vpgf;&o S §Q)er] NCl udes a substantially _
i nper neabl e preSsure-sensitive acrylic resin adhesive (9), ,the underside

of which is secyured, as a tight .seal to the.patient's skin.. The open end (8)
Ty e coat ed SHF Fresimihepas iR srPmbaliR draliee BSeRA R BB c est n
adhesi ve Lgé.i 0, order, to seal the cover to the patient's skin, e.g. at the
wrist or Ut Kiehapdiat i vel y, the end {8) may be sealed to the
patient's wist with a separate piece of adhesive tape, such_as a

pol yur et hane f It/ WillchsAnpeecigtedn that yadaus gnpropsiats; modificatigneare\nossibie ropen end
(8) is open and is tapered as shown. By providing a taper, the open end can
be cut t otrsatisigzburgside athert partseod thenbedy, \aueh as feet swithjh ytheyrscepedof the patient's
wist. Attached to the cover ( 12) in the region of a centxal part of the
por ous pathvestion. connect or (100). Connector (100) nay be attached to the
cover by adhesive. Figure 5is a plan view of a cover simlar to cover (12)

shown in Fi gur Bigdres T2 aAdB §RMWE aSAeRud (1T ot Sredtiny WoEklsttO the Bhadit € ,
correspondi ng parts. The cover shown in Figure 5 differs fromthat shown in
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PCT/ GBOO/ Qdif (26) incorporated within a cover (12) of low air porosity. The porous pad is

in the form of a glove or mitten and may be constructed by fixing the upper section

(26) to the base (22) while retaining the middle section (24) within the cavity so

formed. Typically, the porous pad is a reticulated plastics foam, and may be formed

by gluing or welding the separate sections together. 'When placed inside the pad, the

hand is held in place with fingers spread by finger-separators (25) and V-cut type

grooves (14). As shown in Figures 2 and 3, the foam may be shaped to provide for a

separate supporting compartment (27) for the thumb to aid the attainment of the

optimum positions of the fingers and thumb for healing. However, this is not



the end can be trimed to suit the patient. The connector ( 100) has a
generally circular flange (101) whose underside face (i.e, the fate which
in use co e foam page 20) is formed with small prgj i uttons.
The constmﬁﬁgﬁbgf this aspect of the connector is as desggf’lg%g@gf% GB

Pat ent Application No. 2,333,965. Instead of using a zip lock seal, a seal
of the "Velcro" type can be used. In this enbodinent, a zip |ock seal (4)
is formed from pol yethylene and this is joined to the rest of the cover,
which is formed from pol yuret hane, by adhesive tape. Figures 4a to 4d show
various views of the connector ( 100) and it will be seen that it conprises

a noul ded _pl astics.f| ange r{ion 1) and ciion rt havi a centrally
posi ti one&‘%?ﬁ’(?[n ?R%%cpgr%&grﬁgytrmdgl%f%g)r&x %ge c%ﬁﬁé@&b?s %%se firmy
attached to {he _cover an adhesiye. T out extends through a hole cut
in the co%r‘}eéﬁﬁ’egh@ &5 raPelisaior o WE ?&&%%Bamﬁw °lbg9ﬂ!i%d°’wiath
adhesive to the cover ( 12). The spout ( 102) is sized to accept as a

cl osel y srombipjiopjthereathe end of a single or nufti-lumen tube (30) which
energes from beneath the wound cover ( 12). Tube (30) nmay be constructed as
descri bed i n cBigpentshyvsptht exssembad| padaafieo insewtiod intd30Cover (W29r e Caveruf ti - | unen
tube is used, one |lunen can be used for neasuring the pressure at the burn
site. It (R)ad awenvelope forirlzd fivd® pie-iperindable shiveemblerial, &.9. polpirgthire drhe burn or
ot her wound through one of the lunens or via a separate connector to the

foam pad. pdR6lef@ARE Ghdls ﬂedﬁ@eimﬁ@gﬁhs@wvaemp%@?ofo@s pid." O0hE endsfugs, €. g.
antibiotics, to the wound site. The cover drape 12). is preferably nade

froma fl eyl P f : bl ; Qb and may
i ncl ude a%?r%ivgrc@%!eﬂs%al?/} ?Wgﬁ%ﬁ%t hy g%‘e)r.e)bgt??l %g%@ze'?rat er ingds?@gi3 e

descri bed j t ' i : . /

PCT/ GB0OO/ G&WE Ir[?%gssga,ﬂ%g %de&ﬁg)r?g%ggg a Tég?’ ﬁ%ﬁ? I§dr?g;\)/ i“ﬁ’éﬂgg’ ﬁ‘?"ﬁéﬁﬁ?ﬂa ry is

i ntroduced into.the outer caver (,.12).via the, open e ) .. Re-.seal abl e
openi ng (WW@%BWSW'W%‘? acrHt T, ?5@85“6%(,9&’ '?"5 E&gﬁi‘% ‘Ifh‘g}“fkh}sur ed hand.
The hand is then introduced into the porous ' pad which may he .

pr e- asseniSpaedaas atight seal dQ) therpatipnts skin | Jcherapen epd (B dpayrberroated pniitse | atter
case, it may be convenient to fix the upper section (26) to the |ower
section (Juper pyrfasetwith s gressure-sengitive gerylicarasinradhegive @) dn ardento oqal theng t he
foam Wth the foam pad in place enconpassing the injured hand, the cover (
12) is dr aeverache parient’s skin, p@: euthe pailt ankbwehamopehltergativély, theesé)ed. Spout
{ 102) is then connected by a tube to a suction punp, e.g. using the

t echni que mbySersehiedito the \paricht?s|vaid withRusepadte piedecsfradhdsivettape; swhrisianuous
negative pressure may be applied to the patient's hand in accordance with a
progr amre paf Yilrl Bot &I Wit b pRdsuelisdtsitive adtlebive. DThopenehd 08) islepence

associated with the punp as described in. our above patent application.
Negal v Bofasubfed SRRRK. sy PG BRI A6 Wbt RNABLEBB A becr
deatn bensalingoi] o bn hatha B ph PR, Bl U 5 vound
Cmvent | on A% HEPARA Haehe By R Aot & Sl P IR+ O osed
Dot ur  ner0h gy gy 1 e CPHFPBARRSIEn of a rigid or sem-rigid Spiint.
e.g. of plastics, which is formed or noulded into the desired shape, the
col | apsed dr esdigige Bes aplan viawndd eayer pimilaniq enver| (§2) showa in Figure 3.

The same reference numerals are used to indicate corresponding parts. The cover

shown in Figure 5 differs from that shown in Figure 3 in that the end (8) for

attachment at the patient’s wrist has a somewhat larger taper and is designed so that



WO 00/ 64394 7 PCTI GB00/ 01566 after application of the suction, so that the
desired heal i ng position can be naintained after rel ease of the suction.
The sucti s preferably controlled by control neans including a
pressure ?‘rggﬁgl%g‘{er for nmonitoring pressure at the wound BFT/&BA¥0I§eSscri bed
in our above PCT application. A tiners device may al so be associated with
the punp to provide on/off operation if necessary at selected intervals.
The apparatus may al so i nclude a canister |ocated between the porous pad
and the punp to collect wound exudate. Typically, the punp is a di aphragm
punp but other types of punps and equival ent conponents, such vacuum
bottles, may be substituted. The apparatus nay al so be used wth a wall

suction sBecad cag bgdrmmedda suit the padentng Taﬁﬁpmeatqrdﬁo%hasza goerallg] The
ternms and expressions which have been enpl oyed are used as terns of

descri pt i areulanflanget(1Q)) whiosd undeisisle. factl (i-e.dbeyface which irewsesontaets thetfoam r el at es
mainly to partial-thickness burns, it is understood that the present

I nvent i onpagea2Bpisufsmedwitthsmaiprojeotingibutms. WeTle amstauqnion of Hieaspeaatfment of
pressure sores. WO 001 64394 8 CLAI Ms: PCT/ GB00/ 01566 1. Apparatus for

stinul at i fhe cbfiekcionGs & deseribedsin \GB PhieROAPplicaRsn NB. 2RIBbENE fmteadaFei vi ng an
affected part of the body, said envelope including a substantially
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interior 8{) locn%eal (4) is formed from polyethylene and this is joined to the rest of the cover,
which is formed from polyurethane, by adhesive tape.
Figures 4a to 4d show various views of the connector (100) and it will be seen
that it comprises a moulded plastics flange portion (101) and suction port having a
centrally positioned spout (102) and aperture (106). The connector (100) is firmly
attached to the cover by an adhesive.  The spout extends through a hole cut in the
cover and the upper surface of the flange 101 is bonded with adhesive to the cover
(12). The spout (102) is sized to accept as a closely sliding fit, the end of a single or
muiti-lumen tube (30) which emerges from beneath the wound cover (12). Tube (30)
may be constructed as described in co-pending patent application WO 97/18007.
Where a multi-lumen tube is used, one lumen can be used for measuring the pressure
at the burn site. It is also within the scope of this invention to irrigate the burn or
other wound through one of the lumens or via a separate connector to the foam pad.
The connector or connectors can be used to introduce drugs, e.g. antibiotics, to the
wound site. The cover drape (12) is preferably made from a flexible film of low air
permeability such as polyurethane and may include a protective layer of polyethylene.

Suitable materials are described in GB patent application No. 2,333,965.



envel ope to a source of negative pressure. 2. Apparatus as clained in claim
1 wherein the envel ope conprises a glove, sock or sleeve. 3. Apparatus as
cl ai med irw&b(?d“gg@ which is intended for treating wounds to‘%he hand and
conprises a glove forned froma flexible plastics or r ubFETTHYHSERG an
external cover of air-inpermeable sh@et material. 4. Apparatus as cl ai med
in claim3 wherein the connection neans conprises a tube which comrmuni cates
with the foamw thin the cover. 5. Apparatus as clained in any one of the
precedi ng clains wherein the cover has a re-seal abl e opening which permts
the wound to be inspected at intervals. 6. Apparatus as clainmed in any one
of the preceding_ cl.ains erei.n .the. source.of negative. pr ure is a
suction punp. kwgseAB}gM\égaé)g lﬁl}taha?‘rlg 3 Wr\segg’f’d‘fcﬁg "B?i@ee%flﬁﬁrg cl ai s
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intermittent or continuous negative pressure may be applied to the patient’s hand in

accordance with a programme which may be controlled automatically by a control
device associated with the pump as described in our above patent application.
Negative pressure therapy using the apparatus of the invention has been found to
stimulate healing of burns and to reduce the progression of cell death beneath a burn
injury. Also, by improving blood flow to the wound area, infection is controlled and
granulation of the wound is stimulated.

One additional beneficial effect of therapy using the apparatus of this invention
is that during therapy, the hand is held firmly in a half-closed position, which is the
optimum position for promotion of healing. This can be further encouraged by the
introduction of a rigid or semi-rigid splint, e.g. of plastics, which is formed or moulded

into the desired shape, the collapsed dressing being strapped to the splint during or
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above PCT application. A timer device may also be associated with the pump to

provide on/off operation if necessary at selected intervals. The apparatus may also
include a canister located between the porous pad and the pump to collect wound
exudate. Typically, the pump is a diaphragm pump but other types of pumps and
equivalent components, such vacuum bottles, may be substituted. The apparatus may
also be used with a wall suction source as described in GB patent application No.
2,342,584.

The terms and expressions which have been employed are used as terms of
description and not of limitation. Although the present invention relates mainly to
partial-thickness burns, it is understood that the present invention maybe used with

open wounds as well as a possible treatment of pressure sores.
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to contact the wound surface, and connection means for connecting the interior of the
envelope to a source of negative pressure.
2. Apparatus as claimed in claim 1 wherein the envelope comprises a
glove, sock or sleeve.
3. Apparatus as claimed in claim 2 which is intended for treating wounds
to the hand and comprises a glove formed from a flexible plastics or rubber foam and
an external cover of air-impermeable sheet material.
4, Apparatus as claimed in claim 3 wherein the connection means
comprises a tube which communicates with the foam within the cover.
S. Apparatus as claimed in any one of the preceding claims wherein the
cover has a re-sealable opening which permits the wound to be inspected at intervals.
6. Apparatus as claimed in any one of the preceding claims wherein the
source of negative pressure is a suction pump.

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

a canister for collecting wound exudate.



