\WOUNDDRESS| NG AND HEADGEAR The present invention relates to a wound dressing,

in particul alo to an inproved wound dressing for reduci (r}%jpost-oper ative
swel | ing of AYBYdY BPart of a hunman or animal patient, fSR2OPEALFDI 1 i ng
bl ood | oss from wounds. The invention also relates to a nmethod for

reduci ng post-operative swelling of a bodylnenber of a human or ani nal
patient, or for controlling blood 10l oss from wounds. Post-operative swelling
results fromthe accurul ati on of bodily fluid around an operati on wound.

Post - oper ative swel ling cannCUNPDHESAING AMY HEFARGefRer because fol | owing an

operation the wound needs a bl ood 15supply to enabl e healing which inevitably
results in sone | eakage and, hence, swelling. Since swelling can hinder
recovery and in sone cases lead to further conplications, it is always an

i ssue that is seHghredetNBvdRtBh TR 128 WBEHE WLty h k! %%Poespeci ally

follow ng a serious accident, is of great inportance as excessive |oss of
bl ood can hanpeimireves wioynd éﬁ@ﬁ&'@ fap ragidtinc posiovhsraltat swelknoef evandlyf atal ity.

5 part of a human or animal patient, or for controlling blood loss from
wounds.

The invention also relates to a method for reducing post-operative swelling
of a body member of a human or animal patient, or for controlling blood
10 loss from wounds.

Post-operative swelling results from the accumulation of bodily fluid
around an operation wound. Post-operative swelling cannot be eliminated
altogether because following an operation the wound needs a blood

15 supply to enable healing which inevitably results in some leakage and,
hence, swelling.

Since swelling can hinder recovery and in some cases lead to further
complications, it is always an issue that is sought to be minimised.

20
The control of blood loss, especially following a serious accident, is of
great importance as excessive loss of blood can hamper recovery leading
to medical complications or even fatality.

25 The use of bandages is known in the art in order to minimise post-

operative swelling or to control blood loss. The use of bandages is
appealing since they are generally versatile in that they can be readily
adapted for use on different body members and on wounds of different
sizes.

30



25The use of bandages is known in the art in order to mnimse post- operative
swel ling or trol blood |oss. The use of bandages is eal ing since they
are generalf@Bﬁﬁggﬁéﬁ{e in that they can be readily adad#ggaﬁgpmﬁ§;son

di fferent body nenbers and on wounds of different sizes. 2 However when used
as an aid for mnimsing post-operative swelling, bandages can be bul ky and
cunbersone. This is especially the case in relation to head injuries where

nost of the bandage enpl oyed does not cone into contact with the wound but
rather is around the head nmerely 5 holding a small part of the bandage agai nst

the wound. Mor epglevertBdsudieeds tah BRI edieakemisiey bodigRirdive EReRRGUr e that
there i s not excessive Ieakage of fluid fromthe wound. Generally, bandages

are di sposed of €5 GROUPRIDYISY @HE QB essINe-hiT8is & qgRecieifhe 9ariBre are a

nunber of devi cegatdpoMhédy fRicar Whdtermsstest b tinBhge %irﬂzwoarée%oé%p%ta_t ive
swelling in patients undergoi ng surgery on the head. W2005/097022 di scl oses a

post - oper ati ve FReAE idPeeXiay v wpwed Jut raner Eapoutdgieefosd Merelyover t he
head of a patie ; ' LLAE L, AL cﬂf?]td LR B Of
resilient ﬁﬁt er Pglldm?or%%@glﬁ Egﬁ{bgth%dﬁlapg aggg]ﬁﬁﬁg%‘tl r o\ang?/LOifevﬁjieE’h gas Srnay be

i ntroduced to pneedde ibsechankeflipasiodigetwopkensine thatniberee xpanidexeagaivast t he cap

to squeeze the 3. di e ti rati ressi ng
conprising a ca%%gggeagﬁbﬂt% febgﬁ?g] }hlg"t a’%\l}gc?' ?ﬁ@er%ggdbégﬁ%gg%a%ﬂge&nﬁfo%ﬁe&iap is a
pat chwor k of cowpanenmentrsl i9thadkediagitthisliewasielmat eri al whi ch are evacuat ed
during use, whereby atnospheric pressure conpresses the fexible material. The
conpartnents are filled with beads, preferably polystyrene beads, so that, on
ai r evacuatl on, Théve grapa mombenlof deewesdsoningindthebart dabsed gemhinymipingssed

25agal nst. the Sgal 0B RhgRe BLGIRE AL YSing A5l B, B! eeding from

W02005/097022 discloses a post-operative head dressing comprising a
rigid cap adapted to fit over the head of a patient, and a liner. The liner is

15 a network of tubes of resilient material connected to a single opening
through which gas may be introduced to pressurise the liner network. The
liner expands against the cap to squeeze the head.

GB 2435833 discloses a post-operative head dressing comprising a cap

20 adapted to fit over the head of a patient. The cap is a patchwork of
compartments of airtight flexible material which are evacuated during use,
whereby atmospheric pressure compresses the flexible material. The
compartments are filled with beads, preferably polystyrene beads, so that,
on air evacuation, the cap not only becomes rigid, but also gently pressed

25 against the scalp to inhibit post-operative swelling and/or bleeding from
head wounds.

According to a first aspect of the invention there is provided a wound
dressing comprising a sealed enclosure having at least one compartment;
30 a plurality of spaced apart pillar-like structures positioned within the at



According to a first aspect of the invention there is provided a wound
dressing co i _a seal ed encl osure having at | east rtnment; 30a
plurality oWéﬁ@gg%D%part pillar-like structures positi 3’%2‘65%0”@3?% he at 3
| east one conpartnent; and neans for evacuating air fromthe at | east one
conpartnment, wherein the evacuation of air3fromthe at |east one conpart nent
causes a reduction in the distance between at |east two of the pillar-Ilike

structures. 5 The reduction in the distance between at | east two of the
pillar-like structures has the effect of reducing the overall |ength of the

bandage resul ti R@si thd Bemgxenéntoan®@medhe &sWvacldtinghsr e 815 Agedf onde wound in
use thus restricti n%angrsa unt of swelling that may occur. The present

10i nventi on t huS®'BP Wherep g ceardail i eqisi tigm: it alt \east SRel | i ng and

bl eeding of a V‘@é’rﬁgartment dhgepid ffe@hcﬁdd(ﬁh Bl YIStHES BefEnbs: (ESSINRA dff om any
suitable material. Ideally the pillar-like structures are formed fromeither a

rubber based nmih@rRilar-ike stgefrescon based material or an el astomeric pol ymer.
Preferably g he pillar-like structures are spaced apart fromeach other in a
predeterm ned arrangenment. 20By arranging the pillar-like structures in a
predet er ni ned afhangdwelian, in like \m§tan¢e \Metwerpraésie@ﬁtetvm@f be exitartlikd onto a

body menber whegairekendaRUBKES ARG GOTRBAMBALCANReERALEC! | od-  For

exanpl e, arrangenen r-| ructures In thin pdrall el
strips will reswdsulting lgrtlwteaertloedxﬂoreasnreabxort@e dr&ssmglts thea\mmdon hese. 25

conpart ment By a5 Re Ber PRBGi ol e fier HER.al ARG s Sht dBedim each
ot her, an gual inventicet thos frovitde adiispaived vimindedassidg dhati sigmpishletingl i ke

structures wil | angE%egmg 1 avpoeun%e resulting in the application of uniform

The pillar-like structures may be formed from any suitable material. Ideally
the pillar-like structures are formed from either a rubber based material, a
15 sificon based material or an elastomeric polymer.

Preferably the pillar-like structures are spaced apart from each other in a

predetermined arrangement.

20 By arranging the pillar-like structures in a predetermined arrangement, the
way in which pressure can be exerted onto a body member when air is
evacuated from the compartment can be controlled. For example,
arrangement of the pillar-like structures in long thin parallel strips will result
in greater reduction along one axis than another.

25
Conveniently the pillar-like structures are evenly spaced within the
compartment. By having the pillar-like structures evenly spaced from each
other, an equal reduction in the distance between adjoining pillar-like
structures will take place, hence resulting in the application of uniform



4 pressure across a body part once air has been evacuated fromthe
conpartment. Preferably the pillar-like structures are cylindrical colums,
however, theW§2§q9ﬁP3§?J_| i ke structures may be forned of &Tﬁﬁﬁ?g"%ﬁ‘?ﬁi’}%g any

sui tabl e cross-sectional geonetry. For exanple, the pillar-1like structures
could be triangular, rectangul ar, hexagona# etc in cross-section.

Advant ageously each pillar-like structure is connected to a nei ghbouri ng
10pillar-like structure by a connecting nenber in order to define a
|attice-like structure. Connecting the pillar-like structures to a

nei ghbouri ng st prkulee abRFBVE Soddpepaeashcbosir Nersadb e tdvaguitbe Besi theons of the
structures relative to each 15other after use, as is generally required in the
prior art dressFAGRAWBAPT oned above that incorporate bead structures. The
connecting nmenbers may be integrally formed with the pillar-like structures.
Alternatively the connecting nmenbers may be bonded with the 20pillar-Ilike
structures. Prefesfamby Ef}?ep'g@dlkécﬁt@ﬁ&ré%@f% cylindieplsedurans.i hawevgndtheéecond fil m
| ayer. The f{jksk i li tabl e

mat eri al . 255I deEIHFiﬁkteﬁ% ci%’?rg??garfdb és?é@%%ﬁi%fjr% g%arvfsr%;é@ﬁ?tgﬂ;age%gé’? ?é(;m a vacuum
formabl e mat eri aéctwneh ggemelg.  For exesiee.abiey pillaelike reftuctunes seolsndef i | m | ayers

are bonded tOge{r[:é[%gu%ﬁ%&gn@g?hrhe%%t%%l ét%aggiec{sg_%ewqerhseal ed encl osure. The

pillar-like stru res are us ret al ne ween e first and second film
| ayers
Advantageously each pillar-like structure is connected to a neighbouring
10 pillar-like structure by a connecting member in order to define a lattice-like
structure.

Connecting the pillar-ike structures to a neighbouring structure removes
the need for re-adjusting the positions of the structures relative to each

15 other after use, as is generally required in the prior art dressings
mentioned above that incorporate bead structures.

The connecting members may be integrally formed with the pillar-like
structures. Alternatively the connecting members may be bonded with the
20 pillar-like structures.

Preferably the sealed enclosure comprises a first and second film layer.

The first and second film layers may be formed of any suitable material.
25 Ideally the first and second film layers are formed from a vacuum formable
material such as PVC.

Preferably the first and second film layers are bonded together around
their edges to define the sealed enclosure. The pillar-like structures are
30 thus retained between the first and second film layers



5 The first and second filmlayers may be bonded together by any suitable
nmeans, for .he filmlayers may be heat sealed, ultrasonically wel ded
or glued togépﬁ@#ﬁm%ggreferably the plurality of pillarﬁqq@?%ﬁ%%@?ﬁres are
noveabl y retai ned between the first and second filmlayers. Preferably the
plurality of pillar-like structures are rebained in position 10between the
first and second filmlayers by connection to the first and/or second film

| ayer. The pillar-like structures may be retained in position between the
first and second filmlayers by any suitable nmeans, for exanple by a heat

seal, an 15ultrasonic weld or glue. Preferably the plurality of pillar-1like

structures are i Et(-%,(];ral |y forggéj with at | east one of the film I_agers.
20Preferably a E P e 5§98 1 r}:@@yeﬁ mﬁyl%ﬁlQP”q’%d gapeedyiaypRitEplawn into the
space between tRfaat, tRadlantiph® thé IR zldisemsl rieC hBsE S BENLIRLEodiSyIgvacuat ed
fromthe conpartnent. first filmlayer is drawn into the space the

As the
di nensi ons of t WEIRERAIUROL8E¢thE  are reduced, causing a reduction in the
di stance bejween the at least two pillar-like structures. 25 Preferably the

wound dressing further conprises a frame portion for attaching the dressing to
a head of a pat Pegierablygthe plurality of pillar-like structures are moveably retained

between the first and second film layers.

Preferably the plurality of pillar-like structures are retained in position
10 between the first and second film layers by connection to the first and/or
second film layer.

The pillar-like structures may be retained in position between the first and
second film layers by any suitable means, for example by a heat seal, an
16 ultrasonic weld or glue.

Preferably the plurality of pillar-like structures are integrally formed with at
least one of the film layers.

20 Preferably a portion of the first film layer is adapted to be drawn into the
space between the at least two pillar-like structures when air is evacuated
from the compartment. As the first film layer is drawn into the space the
dimensions of the wound dressing are reduced, causing a reduction in the
distance between the at least two pillar-like structures.

25
Preferably the wound dressing further comprises a frame portion for
attaching the dressing to a head of a patient.

Conveniently the frame portion comprises a securing band for securing the
30 dressing onto the head of a patient.



Preferably the frame portion conprises neans for adjusting the working | ength
of the securj ~5The neans for adjusting the worki ngt h t he
securing ban‘ngPﬁg\%ﬁg‘% he wound dressing to be used with %ﬁ(éft&p@?ﬁ;osﬁ ze heads.
Preferably the neans for adjusting the working |length of the securing band
conprises a pawl and ratchet nmechanism 106The paw and ratchet mechani sm may
be a self |limting paw and ratchet nmechani smof the type known in the art.
Preferably the nmeans for adjusting the size of the securing band 16conprises a
clip adjuster. Preferably the frame portion further conprises a retaining
menber which is adapted, in use, to restrict the renoval of the wound dressing
i ndependently of the securjng band. Preferably the franme portion conprises a
flexi bl e plasti E}r?fﬁ’iagﬁ € tr 51*%% RO BPrEPTessFaEn re"r"%%ﬁtmigsthﬁr‘%?rémﬁbl y a
thernopl asti ¢ nn@tH &fthe isB@aiigbam. acryl onitril e butadi ene styrene (ABS) or a
pol ypropene (PB). Preferably the nmeans for evacuating air fromthe at | east
one conpartment conprises a vacuumrelease valve. 7 air into the at |east one
conpar t ments dur irRg & LR GdRIsHAG e u@'r@%gr T Bﬁtrre%&%rglhg%hd dflofser ably the

wound dressing further conprises neans t roduci ng
the wound dressing to be used with different size heads.

Preferably the means for adjusting the working length of the securing band
comprises a pawl and ratchet mechanism.

10
The pawl and ratchet mechanism may be a self limiting pawl and ratchet
mechanism of the type known in the art.
Preferably the means for adjusting the size of the securing band
15 comprises a clip adjuster.
Preferably the frame portion further comprises a retaining member which
is adapted, in use, to restrict the removal of the wound dressing
independently of the securing band.
20
Preferably the frame portion comprises a flexible plastic material.
The flexible plastic material is preferably a thermoplastic material, ideally
an acrylonitrile butadiene styrene (ABS) or a polypropene (PB).
25

Preferably the means for evacuating air from the at least one compartment

comprises a vacuum release valve.

The means for evacuating air from the at least one compartment may
30 further comprise a non-return valve in order to prevent the regression of



5 into the at | east one conpartnent. The means for introducing air into the
at | east on tipent may be in the formof a hand p _Inl et valve
connect abl ee\t‘@g@g@%}ﬁgessor. According to a second aspe%é&zp%@:’éﬁﬁ%/enti on
there is provided a nethod 10 of reducing post-operative swelling of a body
menber of a human or aninmal patient, or fof controlling blood | oss from wounds

conprising the steps of: a) applying to the body nenber or wound a dressing
formed by a 15seal ed encl osure having at | east one conpartnment and a plurality
of spaced apart pillar-like structures; and b) applying pressure onto the

body menber or wouitd thy at ledsicoricdrhgarsnast diging eiyveesciatioh easi fronetheal r of
pillar-like struct Uéﬁs bg 20evacuating the at |east one conpartnent of air.
HEPec

According to a ERiP t of the invention there is provided a headgear
conprising a head covering portion and a frame portion conprising a securing
band, wherein the frame portion further conprises at |east one 25retaining
nmenber posi ti onEEFBRDY Epgoud drezsitkREGenrONRIaS, MeFNSE INtiodYEing &irs t he

removal of 4 he headgesrchfdprReSHiNeRl Triemast ok MrdRRRg aifinto the

at least one compartment may be in the form of a hand pump or an inlet
valve connectable to a compressor.

According to a second aspect of the invention there is provided a method

10 of reducing post-operative swelling of a body member of a human or
animal patient, or for controlling blood loss from wounds comprising the
steps of:

a) applying to the body member or wound a dressing formed by a
15 sealed enclosure having at least one compartment and a
plurality of spaced apart pillar-like structures; and

b) applying pressure onto the body member or wound by reducing
the spacing between at least one pair of pillar-like structures by
20 evacuating the at least one compartment of air.

According to a third aspect of the invention there is provided a headgear
comprising a head covering portion and a frame portion comprising a
securing band, wherein the frame portion further comprises at least one
25 retaining member positioned on a side of the headgear which, in use,
restricts the removal of the headgear independently of the securing band.

The third aspect of the invention thus enables a headgear to be secured
on the head of a user without the need of a chin strap as securement of



t he headgear will be provided by the securing band and the at |east on
retaining . ....There now follows a description of preferred enbodi nents
of the 5i nmg@ﬁ’{lbaﬁgﬂ way of non-limting exanple, with l%é?%‘?@??@é““ﬁ%i ng made
to the acconpanying drawings, in which: Figure 1 is a plan view of a first
enbodi nent of a wound dressing according t® the invention; 10 Figure 2 is a
cross-sectional view of the wound dressing of Figure 1 taken along line A-Ain
Figure 1; Figure 3a is a schematic view of a section of the wound dressing
of Figure 151 showi ng the spacing between two pillar-like structures prior to
evacuation of aite ﬁééﬁ@eﬁah@iw@énﬂé\ﬁﬂwba thé GeEeringPbaid ang ahemld-st whew of the
section shown in Figure 3a followi ng the evacuation of air from conpartnent;
20 Figure 4 is ERPRETASTESYi ew showi ng the application of a wound dressing
according to the invention applied to an armof a patient; Figure 5is a
perspective view of a second enbodi ment of a wound 25dressing according to the
i nvention in théhewsr moyf fallaveade vissabiPitne i Aepfereasy embodiments of the

5 invention, by way of non-limiting example, with reference being made to
the accompanying drawings, in which:

Figure 1 is a plan view of a first embodiment of a wound dressing
according to the invention;

10
Figure 2 is a cross-sectional view of the wound dressing of Figure 1 taken
along line A-A in Figure 1;
Figure 3a is a schematic view of a section of the wound dressing of Figure
15 1 showing the spacing between two pillarlike structures prior to
evacuation of air from the compartment;
Figure 3b is a schematic view of the section shown in Figure 3a following
the evacuation of air from compartment;
20

Figure 4 is a schematic view showing the application of a wound dressing
according to the invention applied to an arm of a patient;

Figure 5 is a perspective view of a second embodiment of a wound
25 dressing according to the invention in the form of a head wound dressing;

and

Figure 6 is a partial side rear view of the wound dressing of Figure 5.



Referring to Fi gures 1 and 2, a first enbodi nent of a wound dressi ng (10)
accordi ng to‘gh nventr on i s shown. The wound dressing %?2 r| ses a

seal ed encl o '2%09(113234 having at |east one conpartment (f )T Ba% q:sgq ity of
spaced apart pillar-like structures (16) positioned wthin the at | east one
5conpartnent (14); and neans for evacuating air fromthe at |east one
conpartnent (not shown). The seal ed enclosure (12) conprises a first film

| ayer (22) and a second filmlayer (24) which are seal ed together around their
edges to define the 10 sealed enclosure (12). The first and second film

layers (22, 24) Remyriggl Figoreal 1 ¥nde, Herdeehicagriher aatoMar dressin@@ig)t s in order
to define one or nore further conpartnments within the sealed enclosure (12).

The first and s@8eHeNgiP g W@?@W'ﬁ?hoﬂ’ﬂ) THieevafb dEesiPYC e BPRTCSand ar e
15heat seal ed tas@aedaémtdteret@ %trngeattréu%t%ﬁalc%pﬁawém - G Xrafkyd/ or

conpartrrents The pillar-1like structures ) (herei nafter referred to as
pillars') are gﬁw&ﬁﬁpﬁmaﬂla@rke aHveiees (1R) Bomjnmedvdthin @eoﬁidﬁ%ﬁitoéd to a

nei ghbour i Y afiF f i r’&?r{ﬂﬂfe § g this

arr angerrentwt hegprrﬁf)irafgﬁéw( @64 a E n%cfgﬂr?gg?lfrbﬁg]brrge‘gfer s (28 | ne a
lattice-like st c@mpan’creenU(noesl'mveﬂerred enbodi ment, the pillars are made from a

silicon based material and the connecting nenbers (26) are made of a resilient
material such as a flexible plastic material. 25 The pillars (16) nay be
nmoveabl y ret ai nébe lsetatedeﬁmctdsere‘ (123 tcoempd sse adinst filinl layérai@e) snd 22sec@d4)l or may be

retained in pos'.ti the fil a 4. con nto the
first and/or se %are ddaldd togefﬁ around t% R’ egges & ngc t%e
10 sealed enclosure The first and second fim layers (22, 24) may

additionally be bonded together at various points in order to define one or

more further compartments within the sealed enclosure (12).

The first and second film layers (22, 24) are made of PVC material and are
15 heat sealed to one another to define the sealed enclosure (12) and/or

compartments.

The pillar-like structures (16) (hereinafter referred to as ‘pillars’) are
substantially cylindrical in shape and are connected to a neighbouring
20 structure by means of a connecting member (26). In this arrangement the
pillars (16) and the connecting members (26) define a lattice-like structure.
In a preferred embodiment, the pillars are made from a silicon based
material and the connecting members (26) are made of a resilient material
such as a flexible plastic material.
25
The pillars (16) may be moveably retained between the first and second
film layers (22, 24) or may be retained in position between the film layers
(22, 24) by connection to the first and/or second film layer.



10 The neans for evacuating air fromthe at | east one conpartnent is in the
formof av el ease valve (not shown) having a non-return valve in order
to prevent ﬂgégg}géf%ﬁ of air into the at |east one corrperrcfrm{m%ﬁqﬁ%g
evacuation of air fromthe conpartnent (14). 5 Referring to Figures 3a and 3b,
when air is evacuated fromthe conpartnentl0(14), a portion of the first film
| ayer (22) and a portion of the second filmlayer (24) are pulled into the

space (20) between two adjoining pillars (16) (as best seen in Figure 3b). As
the filmlayers (22, 24) are 10 pulled into the space (20) by the vacuum | eft

by the evacuati URe @leadsifol BRIcRktifikirtifden Meestabhst Dl @tparnesht @ intthe wound
dressing (10) is reduced causing a reduction in the spaci % bet ween t he

adj oi ni ng pi | | af¥M@fe vacuum relegge Y4 £t SPAVAHNPYING & RONES M AE'EdRawn t owar ds

one another, thgbpePpReEkI RYrdBMRITRIiRB)thabelctatsRdcdApatREnt dw@gdl y into
the space (20). The filmlayers (22, 24) provide a controlled and

sel f-1imting deseaden phair Bagthe 6pMPREMEBIHA)-dr essing (10) in one or two axis
as air is pell ed. 20When air is reintroduced into the conpartnent (14), the
pillars (1 are returned to their original spacing due to the resiliency of

t he connecting Refesdng (026gutssusiangnd heb,catneceirnig aeabetesd (R6) tibest rai ghten

d h h ' 6 : ' 16
apaced apart frSoBAIACR fh ¥ hoRE e e CRRaR B2 st irilnl oFB o) 1
requi renents. Thetonddilmndayesy24)aee phigrkindmithespace (RPD) betwden tatadjaringl enent s

(i.e. the pillar |§sl nd nnecting ne rs éé W] rm,ne_how the
wound dressi ng Pr% @ﬁéﬂ%%?g%h%%”a'”v@%i?%s /Za\ ﬁ%ﬁ'ﬁ“ I@berrgzéén%%)ee}reif t he
pillars (H®) arpuladr angéek ispace (A0 Isethesaaiunh g biyhine stacupidort batirar e
parall el to one anq,t her there”wi Ir} be a ai)ﬁat er reduct.i 02 I.oEégqth transverse
axi s than the | BIF5 Tt hgovglallsuriace free folfiidy FRY"Y @ ¥ (F45EF conpri ses
means for introgaginga déductitv i the kReadihg beasienane agjpimay bin@st(1§not shown) which
may be in the formof a
As the adjoining pillars (16) are drawn towards one another, the
15 connecting members (26) are caused to flex inwardly into the space (20).

The film layers (22, 24) provide a controlled and seif-limiting decrease in
length of the wound dressing (10) in one or two axis as air is expelled.

20 When air is reintroduced into the compartment (14), the pillars (16) are
returned to their original spacing due to the resiliency of the connecting
members (26) causing the connecting members (28) to straighten and
hence push the pillars (16) away from each other.

25 The pillars (16) are spaced apart from each other in a predetermined
arrangement depending on requirements. That is to say the shape and
spacing of the lattice elements (i.e. the pillars (16) and connecting
members (26)) will determine how the wound dressing (10) changes when

a vacuum is applied. For example, if the pillars (16) are arranged in a



hand punp or an inlet valve connectable to a conpressor. Referring to
Figure 4, a wound dressing according to a first enbodinent of the invention is

shown appl i e4CLYY3 % m of a patient in order to reduce OB ENS L i ve

swelling of the armof a patient. The wound dressing is first positioned

around the post-operative wound and securédd in place by a suitable neans such
as a band, a strap, VELCRQ(r), tape or the like. Pressure is then applied onto
t he body 15 nenber to constrict swelling of the body nenber by evacuating the
at | east one conpartnment of air. As described above, evacuation of air results

in the filmlayesfesdliond4hinbatipg tiiildre hapawn d Bhe dnbtherRR&e WiHe Bet ween the
pillars (16) results in the gul tlbngr of the pillars (16) closer together and a
ilohga

reduction of th@egiesragyctign BevarsreaXip tird the dngitHginglog<d®) . Referring to
Figure 5, a second enbodi mrent of a wound dressing according to the invention
is shown. The wound dressing (100) is in the formof a head wound dressing and
conpri ses a healihe swend kessora {16n fegereRnpaaes seppane ipopduany erddy f or
attachi ng tshe dressi t j . i Ng portion
(102) 1 900 %01 m ey SEt PP i RaBRr ol yrich me) B e IFRLET Boove and
t he same ref er enza pumpraks iMewah\@0tleenctabledo ttaanteassdry i dentical features.
12

Referring to Figure 4, a wound dressing according to a first embodiment of

the invention is shown applied to an arm of a patient in order to reduce

10 post-operative swelling of the arm of a patient.

The wound dressing is first positioned around the post-operative wound
and secured in place by a suitable means such as a band, a strap,
VELCRO®, tape or the like. Pressure is then applied onto the body
15 member to constrict swelling of the body member by evacuating the at
least one compartment of air. As described above, evacuation of air
results in the film layers (22, 24) being pulled down into the space (20)
between the pillars (16) results in the pulling of the pillars (16) closer
together and a reduction of the overall dimensions of the wound dressing
20 (10).

Referring to Figure 5, a second embodiment of a wound dressing
according to the invention is shown. The wound dressing (100) is in the
form of a head wound dressing and comprises a head covering portion

25 (102) and a frame portion (104) for attaching the dressing to a head of a
patient.

The head covering portion (102) is a similar construction to the wound
dressing (10) described above and the same reference numerals have

30 been used to identify identical features.



The franme portion (104) conprises a securing band (106) for securing the

dr essi ng (100?q to the head of a patient and a pair of restraining nenbers
(114) posi ti¥HEPYEPBpposite sides of the dressing (100)PAfPPVONEYH so as 5to
be positioned on either side of a patient's head when worn. The conponents of
the frame portion (104) are produced fromi2 flexible plastic in order to allow
themto conformconfortably around the head whil st being rigid enough not to
stretch and all ow t he wound dressing 10(100) to be able to be unwilling pulled
of f the head. The securing band (106) is adapted to run circunferentially
around the head of a patient. In the enbodi nent shown, the securing band (106)
conprises two band nmenbers (108) each adapted to run fromthe 15forehead of
user, al ong theTheipne raHo™64) SaEwiseas seeuinghaeld OBkfoswetwEgoleei pi tal | obe
to provide a se : f | o f 4T : i means for
adj usting the agﬁsglgaﬁgg%ttﬁhg? hlté %g%;%%%tqeﬁga@%%?a(rl%réégﬁlrrllﬁgL@émeﬁﬁgdi ment
shown, the dres§ildgpositioned on opposite sides of the dressing (100) and located so as

5 to be positioned on either side of a patient's head when worn.

The components of the frame portion (104) are produced from a flexible

plastic in order to allow them to conform comfortably around the head

whilst being rigid enough not to stretch and allow the wound dressing
10 (100) to be able to be unwilling pulled off the head.

The securing band (106) is adapted to run circumferentially around the
head of a patient. In the embodiment shown, the securing band (106)
comprises two band members (108) each adapted to run from the
15 forehead of user, along the temple and down such that it finishes below

the occipital lobe to provide a secure hold.

The frame portion (104) further comprises means for adjusting the active
length of the securing band (106). In the embodiment shown, the dressing

20 (100) comprises a first means for adjusting the active length of the
securing band (106) located at the front of the wound dressing (100) and a
second means for adjusting the active length of the securing band (106)
located at the rear of the wound dressing (100).

25 The front adjusting means is a pawl and ratchet mechanism (110) coupled
to a first end of the two band members (108). The pawl and ratchet
mechanism includes a knob (126) for adjusting the tension of a frontal
section of the securing band (106).



20 (100) conprises a first neans for adjusting the active |length of the
securing bar{g g G%ﬁ | ocated at the front of the wound dressi ng &100% and a
second means” P8R st i ng the active length of the secdf! (1%3 L a“ﬁﬁ 06)

| ocated at the rear of the wound dressing (100). 25The front adjusti ng means
is a pawm and ratchet nechanism (110) coupBed to a first end of the two band
menbers (108). The pawl and ratchet nechani smincludes a knob (126) for
adjusting the tension of a frontal section of the securing band (106). 13
Referring to Figure 6, the rear adjusting nmeans is a clip adjuster (112) of a

kind simlar tORbhaﬁ\ﬁiné guics tth@r@drtadjuEhﬁgﬁ{eaﬁs@mﬁﬁ@?uétbmm@m’arIses a
plurality of eyelets ﬁ S|t|oned proximate a secon each band

member (108). THBd&yaila tt§ tbﬁtl@o‘"@r'@ thaapt ethe 6lin adiesier (1 20 SPA@SiBBMAI ng 5
proj ection (120) ]u?é?fgﬁbme éPé’ts 1 T YHkitBbe Fﬂ%&ﬁat@jggéconjd%d%f%h tehgeyel ets

(118) and correspondi i; ectlons (120) determ ne the nunber of adjustnent
positions that F&pREmd Qf5 hecvieteds éﬁ'&ﬁéaf&]éd@@ﬂ@t%l’ﬁcﬁf\/ea? eEgsnendingect i on of

the securing bagd(d0R) 20 oL haeHPAUNBE ircE HRWFAS B Panfc TRARES 100

conprises four shown I n t he nount1 ng nenber
(122) may i ncor pyﬂlaﬂ5d1é8)oamd abirespooflingewrejections (1@6b§e(emm)e ihe wimhledr t he ends

of the band menbers, (diB) RS RAGHASIINJUERER Alf%se FAC lfeSt bAlni ng member

(114) is adapte Found an €ar t'he ‘@mbodrnént shown, a
first end of thearesitdr sdaiongf iesrisecur(bldgind 6 06pn e tee dmibodintent sbowni ng band

106 t I t d th i 100 d
™S |2 kAR Bo8 LS, B afis o) S et PRSP0, o7 e
wound flr efsmt Eg Eﬂgﬂgé 6, %@hmoueﬁ*&gr antlermhmf (2P ansy (uidoflrb;orgtﬁg?lur@lﬁy rm‘glttthet )
removal o e headgear in nde 0 a an oget her
with the securifff® Ioeﬁﬁgfzoél'ﬁ‘ *ﬁ@%ﬂ?ﬁ&ﬁﬁ%i’éﬁﬂgﬂ Bgr)s éggi@ ¥ecurgd on
the head w t hoube tBgurblyaucdedavidyi. n strap or obscuring the ears. 25Wile the

frame structure of the wound dressing (100) has been described with particul ar
reference to use in a headgear for use in reducing postoperative swelling of a

head wound, or [Egén eairid hidenddr9oeh) i9s8ia re@%h@%%mw&%ar bhe 48 que frame
structure descrlbed above % be i ncorpora in a headgear where securenent
A

of the heddgear It HetHBbeERgnOShvy s fir @némfé%re%r@m%me@mrrﬂﬂ ttkiBe frame
structure may bgideeRiPR HEciiMdPbénd (106) at a location proximate a front end

of the wound dressing (100) and a second end is connected to securing

band (106) proximate the rear end of the wound dressing (100).

20 The restraining members (114) act to restrict the removal of the headgear
independently of the-securing band (106) and together with the securing
band (106) allow the wound dressing (100) to be secured on the head
without the use of a chin strap or obscuring the ears.

25 While the frame structure of the wound dressing (100) has been described
with particular reference to use in a headgear for use in reducing post-
operative swelling of a head wound, or for controlling blood loss from head
wounds, the unigue frame structure described above may be incorporated
in a headgear where securement of the headgear to the head of a user is

30 required. For example the frame structure may be incorporated into a



14 safety or protective helnet in order to provide a helnmet w thout a chin
strap. Al tQ} features disclosed in this specification(%including any 5
acconpanyin&LQF %/'?ghbstract and draw ngs), and/or a||13?71ﬁgwgy@§g of any
met hod or process so disclosed, may be conbined in any conbi nation, except
conbi nati ons where at |east sone of such fldatures and/or steps are nutually
excl usi ve. 10Each feature disclosed in this specification (including any
acconpanyi ng cl ai ms, abstract and draw ngs), nay be replaced by alternative
features serving the sane, equivalent or simlar purpose, unless expressly

stat ed ot her w seafefihts pratedtReshaxBf @5 stdersbairedidethecimaewitane s tieiat ure
di scl osed is one exanple only of a generic series of equivalent or simlar

15f eat ures. TheSi@&Rention is not restricted to the details of any foregoing
enbodi nents. The invention extends to any novel one, or any novel conbination,
of the features disclosed in this specification (including any acconpanying
20cl ai ms, abst r &8t cAnthedriadiuriss )disdesado ianyhipogBECTiGRsion o(iNElHYINGo\BEY

combi natiory  of At henSIfRY QhinANapEFLAOSh LRSS Ind8r I 26195 Sps IO
any method or process so disclosed, may be combined in any
combination, except combinations where at least some of such features

and/or steps are mutually exclusive.

10 Each feature disclosed in this specification (including any accompanying
claims, abstract and drawings), may be replaced by alternative features
serving the same, equivalent or similar purpose, unless expressly stated
otherwise. Thus, unless expressly stated otherwise, each feature
disclosed is one example only of a generic series of equivalent or similar

15 features.

The invention is not restricted to the details of any foregoing embodiments.
The invention extends to any novel one, or any novel combination, of the
features disclosed in this specification (including any accompanying
20 claims, abstract and drawings), or to any novel one, or any novel
combination, of the steps of any method or process so disclosed.



Clainms 1. A wound dressing conprising a seal ed enclosure having at | east one
conpartnent; a plurality of spaced apart pillar-like structures 5 positioned
within the at | east one conpartnent; and nmeans for evacuating air fromthe at

| east one conpartnment, wherein the evacuation of air fromthe at |east one
conpartment causes a reduction in the distance between at |east two of the
pillar-like structures. 102. A wound dressing according to Claiml wherein the
pillar-like structures are evenly spaced within the conpartnment. 3. A wound
dressing according to anyone of the preceding clains wherein the pillar-1like
structures are cylindrical colums. 15 4. A wound dressing according to
anyone of the preceding clains wherein €&ch pillar-like structure is connected
to a neighbouring pillar-like structure by a connecting nenber in order to
define a lattice-like structure. 205. A wound dressing according to any one of
t he preceding clains wherein the seal ed enclosure conprises a first and second
filmlayer. éel2ims\ound dressing according to Caim5 wherein the first and
second filmlayers are bonded together around their edges to define the
25seal ed encl osurge. Z und. dressi.ng a or, 6 wherein the

. A . . i i 5
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and second fil m |agecenparibent; a plurality of spaced apart pillar-like structures
5 positioned within the at least one compartment; and means for evacuating

air from the at least one compartment, wherein the evacuation of air from

the at least one compartment causes a reduction in the distance between

at least two of the pillar-like structures.

10 2. A wound dressing according to Claim 1 wherein the pillar-like
structures are evenly spaced within the compartment,

3. A wound dressing according fo anyone of the preceding claims
wherein the pillar-like structures are cylindrical columns.

15
4, A wound dressing according to anyone of the preceding claims
wherein each pillar-like structure is connected to a neighbouring pillar-like
structure by a connecting member in order to define a lattice-like structure.

20 5. A wound dressing according to any one of the preceding claims

wherein the sealed enclosure comprises a first and second film tayer,

6. A wound dressing according to Claim 5 wherein the first and
second film layers are bonded together around their edges to define the

25 sealed enclosure.

7. A wound dressing according fo Claim 5 or 6 wherein the plurality of
pillar-like structures are moveably retained between the first and second
film layers.

30



8. A wound dressing according to Claim5 or 6 wherein the plurality of
pillar-like structures are retained in position between the first and second
filmlayers by connection to the first and/or second filmlayer. 59. A wound
dressing according to Clains 5 or 6 wherein the plurality of pillar-1like
structures are integrally with at | east one of the filmlayers. 10. A wound
dressing according to any one of Clains 5 to 9 wherein a portion of the first
filmlayer is adapted to be pulled into the space between 10the at |east two
pillar-like structures to the reduce the distance between the at |east two
pillar-like structures. 11. A wound dressing according to anyone of the
preceding clains further conprising a fri&me portion for attaching the dressing
to a head of a 15patient. 12. A wound dressing according to Caim 11l wherein
the frame portion conprises a securing band for securing the dressing onto the
head of a patient. 20 13. A wound dressing according to Claim 12 wherein the
frame portion conpri sééV%ﬁ%H%GS‘F'BQafé’&[‘i‘f@ttPﬁgﬁ"f‘ﬁé’r\ﬁd’mﬁrﬁﬁ@th&%@W‘Eff the securing
band. 14. A venirgkdlsirpardiOara ¢aigihed Mpdsfiohainied hewhearpiinetdi@ means f or

25adj usting the rking, length.of the. secyring bapd conprises a paw and

rat chet mechani s\r{ﬁ?mlfﬁgg ox %ﬁ%ﬁ?@ Pé‘%es‘?rﬁtgang{%%%af’%@mt%yeﬁ aim 13 or 14 wherein
the nmeans for adjusting the size of the securing band conprises a clip

adj uster. 5 9. A wound dressing according to Claims 5 or 6 wherein the plurality

of pillar-like structures are integrally with at least one of the film layers.

10. A wound dressing according to any one of Claims 5 to 9 wherein a
portion of the first film layer is adapted to be pulled into the space between

10 the at least two pillar-like structures to the reduce the distance between
the at least two pillar-like structures.

11. A wound dressing according io anyone of the preceding claims
further comprising a frame portion for attaching the dressing to a head of a
15 patient.

12. A wound dressing according to Claim 11 wherein the frame portion
comprises a securing band for securing the dressing onto the head of a

patient.
20
13. A wound dressing according to Claim 12 wherein the frame poriion
comprises means for adjusting the working length of the securing band.
14. A wound dressing according to Claim 13 wherein the means for
25 adjusting the working length of the securing band comprises a pawl and

ratchet mechanism.

15. A wound dressing according to Claim 13 or 14 wherein the means
for adjusting the size of the securing band comprises a clip adjuster.
30



17 16. A wound dressing according to any one of Clains 11 to 15 wherein the
frame portion further conprises a restraining nenber. 17. A wound dressing
according to anyone of Clains 11 to 16 wherein 5the frame portion conprises a

flexible plastic material .

17

16. A wound dressing according to any one of Claims 11 to 15 wherein

the frame portion further comprises a restraining member.

17. A wound dressing according to anyone of Claims 11 to 16 wherein

5 the frame portion comprises a flexible plastic material.



