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(54) Title: WOUND D }I

A wound dressing
(10; 110; 210) for dressing
a wound (2; 102, 202)
on a tissue structure of
a living human or animal

(57) Abstract
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body comprising a lower
section (1; 101; 201)
which when the wound
dressing dresses the wound
is disposed adjacent the
wound, the lower section
being fluid permeable and

NN

comprising a bioresorbable material which promotes the healing process in the wound, and an upper sectlon (3; 103; 203) which when the
dressing dresses the wound overlies the lower section, the upper section being permeable to vapour and impermeable to bacteria. The
wound dressing may be an integrally formed structure, an integrated structure or formed when the wound is dressed.




In EP- A-0349505 (Astra Meditec AB) it is taught that the healing of soft
tissue in manmmal s I ncl udi ng man can be inproved by the use of a porous
flexi ble sheet of a protein-free bi or esor babl e pol yner having a pore
size which permts passage of water and salts 15 therethrough but which

| ocks out celygoniidesot her tissue particles. The sheet is di 8CrSET®BS
causing a specific stimulating effect on the formati on of macrophages in
soft tissue, the macr ophages rel easing a growmh factor which
stinmulates tissue healing. Suitable polyner materials nmentioned in
EP- A- 0349505 for the sheet are those based on pol yglycolic acid,

copol yners of glycolic acid and |l actic acid, copolyners of lactic acid and
[ err] -anm nocapWOWNDIRESING | acti de pol ymers, pol ydesoxazon

pol y( 3- hydroxybutyrate), copolyners of poly(3- hydr oxybut yrat e) and
3- hydroxyval erate, polyesters of succinic acid and cross-1inked

hyal ur oni c aci ghe frbsefit iS¢iHio Telaresed wokindivassirgs foriyessing of wamnds on Siterail opf

pol y( 3- hydroxybutyrate) having the requisite properties by pressing
t oget-her sol ut exsemaltisspersimpgtazes ¢filiving human prammalbedissy but yr at e) nmanuf act ur ed
I n accordance with US-A4603070 (Steel et al). 25 As the size of the

pores in thd sheet of EP-A-0349505 are sufficient to allow the passage of

wat er t her et hr Biigiing! Wigiind dre3sifigshapostiribet of disadivartiages eCovefadmally) galze dedsghest he
sheet to the wound. VWile this mght not be so problematic for the
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10 patient. In fact, some dressings are so inconvenient that they may immobilise the patient.

In EP-A-0349505 (Astra Meditec AB) it is taught that the healing of soft tissue in mammals
including man can be improved by the use of a porous flexible sheet of a protein-free
bioresorbable polymer having a pore size which permits passage of water and salts

15 therethrough but which locks out cells and other tissue particles. The sheet is disclosed as
causing a specific stimulating effect on the formation of macrophages in soft tissue, the
macrophages releasing a growth factor which stimulates tissue healing. Suitable polymer
materials mentioned in EP-A-0349505 for the sheet are those based on polyglycolic acid,
copolymers of glycolic acid and lactic acid, copolymers of lactic acid and e-aminocapronic

20 acid, lactide polymers, polydesoxazon, poly(3-hydroxybutyrate), copolymers of poly(3-
hydroxybutyrate) and 3-hydroxyvalerate, polyesters of succinic acid and cross-linked
hyaluronic acid. EP-A-0349505 makes known forming a non-woven sheet of poly(3-
hydroxybutyrate) having the requisite properties by pressing together solution-spun fibres of
poly(3-hydroxybutyrate) manufactured in accordance with US-A-4603070 (Steel et al).

As the size of the pores in the sheet of EP-A-0349505 are sufficient to allow the passage of
water therethrough there is the possibility of bacteria passing through the sheet to the
wound. While this might not be so problematic for the case where the sheet is for internal
use, that is to say, to be disposed inside a human or animal body to cover an internal wound,

3 it might be problematical in the case of external wounds such as skin wounds.



PCT International Application 1 4-09- 1998 GB- A- 2166354
(I'nmperial Chem cal Industries Plc) discloses a wound dressing conpri sing

a pol y(3-hydroxybutyrate) polyner dissolved or swollen with a volatile

sol vent such as chl oroform preferably co-polynerised with
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i nfection ofsuihsle féruasid proteetiGhlof \gowRdSite ivith atdniporaty tévering. dr essi ng
therefore exists. 20 In summary, the prior art has not addressed the
probl em of providing a conveni ent wound

The thin layer of hydrophilic poly(3-hydroxybutyrate) disclosed in GB-A-2166354 has a

10 number of disadvantages as a wound dressing. To start with, there is no provision for
removal of excess fluid since the layer of poly(3-hydroxybutyrate) is not particularly
absorbent and exudate from the wound will not pass through it. Furthermore, it could be
difficult to remove the dressing from an open wound and the volatile solvent in it tends to
be cell-toxic and could cause irritation of the wound site. Moreover, the pore size

15 distribution created in the poly(3-hydroxybutyrate) layer would be such that the size of the
pores closest the wound would be less than the size of the pores remote from the wound.
The possibility of infection of the wound through ingress of bacteria to the dressing

therefore exists.

20  In summary, the prior art has not addressed the problem of providing a convenient wound
dressing for use-during the gradual healing of wounds that may be conveniently applied and,
where needed, removed, which provides thermal insulation to maintain body temperature in
the vicinity of the wound surface and keeps the wound moist yet permits removal of
excessive fluid from the wound.

25

The present invention proposes to improve this situation.

According to the present invention there is provided a wound dressing for dressing a wound
on a tissue structure of a living human or animal body comprising a lower section which

30 when the wound dressing dresses the wound is disposed adjacent the wound, the lower
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dressing for use during the gradual healing of wounds that may be
conveniently applied and, where needed, renoved, which provides
thermal insulation to maintain bodgy tenperature in the vicinity of the
wound surface and keeps the wound | THISISHEET HASr BEENs| 25 renoval of

excessi ve fl uyveofiigagd t he wound. REPLACED = REPLACEMeKT/sEi0a9H6

The present invention proposes to4“aprevethts—srtuation. 1 S
According to the present invention there ig provided a wound dressing for
dressing a 30 wound on a tissue structure of a living human or ani mal body
whi ch when the wound dressing dresses the wound has a | ower outer
surface di sposed adjacent the wound, an ~  upper outer surface spaced
from the | owerseetinndreing finidpeameable; fog exanple liquid parmeahigs andseamprising a bioresorbable
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14-09- 1998  when the dressing dresses the wound overlies the lower section, the upper sedtion being

6materia1 which promotes the healing process of the wound, and an upper section which
permeable to vapour and impermeable to bacteria.

Such a dressing is relatively simple to manufacture. Moreover, the dressing is easy to apply

and can be adapted to facilitate easy removal. The dressing furthermore provides thermal

insulation to maintain the body temperature in the vicinity of the wound surface and keeps

the wound moist while removing excessive fluid from the wound. Ensuring that the upper
10 sectionis essentially impermeable to bacteria also means that a barrier is presented to

prevent infection from occurring.

Transport of exudate away from the wound could be hindered if the exudate has no means
of escape after it has accumulated on the upper surface of the lower section remote from the
15 wound. The provision of an upper section which is permeable to vapour, for example by
being microporous, alleviates this problem by allowing the exudate to be slowly dispersed
by evaporation. In addition, vapour from the tissue surrounding the wound will also be able

to pass through the upper section.

20  The drawing of exudate from the wound into the lower section and subsequent evaporation
of excess moisture creates a flux of material in the sense going away from the wound into
the atmosphere. This flux further hinders the passing of bacteria in the opposite sense and

thus infection from occurring.

25 The wound dressing of the invention may be left in place for a relatively long period. This
means that fewer changes of dressing are needed than were hitherto, thus avoiding

disturbing the healing process with less pain for the patient.

. This Sheet Has Been Reﬁlaced




whi ch presents the | ower outer surface and conprises a bioresorbable

mat eri al which pronotes the healing process of the wound and a porous
upper section overlying the | ower section which presents the upper
outer surface, the pore size of the pores in the porous upper section
bei ng | ess &Qﬁg ut 0.25,[err]ereby the upper section is rneable to 5
vapour and i rrpef‘?r%gbl e to bacteria. Such a dressi ng"‘%zsﬁ’ﬂ?"gﬁ vel y
sinple to manufacture. Mreover, the dressing is easy to apply and can

be adapted to facilitate easy renoval . THe dressi ng furthernore provides
thermal insulation to maintain the body tenperature in the vicinity of the
wound surface |o and.keeps t he wound noi st mhile.renpving excgssive fluid
from the WOUMHe use ¥4 upjkr 5¢tdibn which i$ ViposPffieadRenb@Es that tﬁéasmd'i?{«jg%
i nperneabl e to bacteria also neans that a barrier Is presen to
prevent i nf eonoissrirréspestive ofbaw éffngtive the removak ofiesgessive fidid Eorrthd wowmtayiay tepm t he
wound coul d Re hindered if .the. exudate Qa of escape after it
£t
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has accunul at 3“0 g fromidrying out 1g5u ?Mﬁ%%?gé@ml% renote from

t he wound. The provision of an upper section which is perneable to vapour

alleviates this probl em by allow ng the exudate to be slowy dispersed
by evapor at i &mna firshfomm@f thedmvention the wopnst dressing s anhigtegrad strietusesr r oundi ng t he
wound will al so be able to pass through the upper section. 20 The

drawi ng of exudate fromthe wound into the | ower section and subsequent
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hi nders the [Fexexamplegthe ypper and lgwersectinns g)ay sespeatively bs presended by upper and
lower wound dressing layers which are coupled to one another prior to dressing of the

- 10 wound,

In a third form of the invention the wound dressing is formed once the wound is dressed,
for example the upper and lower sections are respectively presented by upper and lower
wound dressing layers which are applied to the wound separately.

15
Having the lower section of the wound dressing as a lower wound dressing layer, for
instance a sheet, means that it can be easily put in position and used as a barrier facilitating
the transport of exudate from the wound and retaining it away from the wound.

20 In an embodiment of the invention according to its various forms the wound dressing
further comprises an intermediate section between the upper and lower sections which is
adapted to absorb liquid. This is particularly advantageous where a large amount of
exudate is encountered. For the second and third forms the intermediate section may be of
any suitable material, for example treated cellulose fibres or polyacrylic acids. However, a

25 hydrocolloid is particularly suitable. A hydrocolloid is normally able to absorb four to six
times its own volume of fluid, and new hydrocolloids have been reported that absorb twenty
times their own volume. Hydrocolloids also are adhesive to the skin, so the hydrocolloid
can perform the dual function of intermediate absorbent layer and adhesive edge for the

dressing. The intermediate section of the second and third forms of the invention may be in



thus infection fromoccurring. 25 The wound dressing of the invention
may be Left in place for a relatively long period. This means t hat
fewer changes of dressing are needed than were hitherto, thus avoiding

di sturbing the healing process with | ess pain for the patient.
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the form of an intermediate wound dressing layer or instead be part of the upper or lower

wound dressing layer of the wound dressing.

In an embodiment of the first form of the invention the wound dressing consists of the upper

5 and lower sections with the lower and upper sections comprising the bioresorbable material.
The bioresorbable material may be in particulate or fibre form. For example, the wound
dressing may comprise particles or fibres of the bioresorbable material in a matrix material
such as a gel matrix of hyaluronic acid or the like. On the other hand, the wound dressing
may be a fibre sheet of the bioresorbable material, for instance a non-woven fibre sheet.

10

In an embodiment of the invention according to the second and third forms one or more of

the wound dressing layers are in the form of one or more wound dressing sheets.

In an embodiment of the second form of the invention the wound dressing consists of the

15 upper and lower wound dressing layers with the lower dressing layer being adhered to a
lower surface of the upper wound dressing layer. Alternatively, where the wound dressing
comprises the intermediate wound d"rcssing layer the upper and lower wound dressing layers
are respectively adhered to upper and lower surfaces of the intermediate wound dressing

layer.

20
In an embodiment of the second form of the invention the lower wound dressing layer is
releasably secured to the balance of the wound dressing. For example, the lower wound
dressing layer may be releasably secured to the lower surface of the upper wound dressing
layer or the lower surface of the intermediate wound dressing layer.

25

In a preferred embodiment of the invention according to its various forms the lower section

of the wound dressing is substantially free of volatile solvent.
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The use of an upper section which is vapour perneable ensures that the
wound i s kept noi st, irrespective of how effective the renoval of
excessive f m t he wound may be. Preventlng t rom

dryi ng out #giglésgln pai n being controlled. In a gﬁ?@gﬁﬁnglof t he
i nvention the wound dressing is an integral structure. In a second
formof the invention the wound dressingﬁis formed as an integrated
structure. For exanple, the upper and | ower sections nmay respectively
be presented by upper and | ower wound dressing | ayers which are

coupl ed t o ORGnaARoHRenPsf thY sebShdind Usitd ¥arrd oﬁ:h@mmmonmgwcr woun dresJ.
rne

third formof the invention the wound dressing is oncet d S
dressed, laygrds preseated by adayer offpagticles ofithe diosesothable inmtesiahr The mtﬁm&tmayaiey

resented by u .and ng | ayers which are applied
'Ito o the vvoung gg%%fi tm‘lrgmemﬂ for exampf‘j"age m"%"mpxsemg hyaluronic acid. "

5 Inan embodiment of the second form of the invention the bioresorbable particulate material
of the lower wound dressing layer is adhered to the lower surface of the upper or
intermediate wound dressing layer by mixing the particles in a solvent, coating the mixture
to the lower surface and then evaporating the solvent. Chloroform may be mentioned as a
suitable solvent.

10
In an embodiment of the invention according to its third form, when the wound dressing
dresses the wound the lower section is presented by a layer of loose particles or fibres of the
bioresorbable material positioned on the wound. Alternatively, the lower wound dressing
layer may be a gel comprising the bioresorbable material coated onto the wound or one or

15 more lower wound dressing sheets laid over the wound.

In an embodiment of the second and third forms of the invention the bioresorbable material
of the lower wound dressing layer is in fibre form, for example supported in a matrix such
as a gel matrix formed from hyaluronic acid. Alternately, the lower wound dressing layer
20 may take the form of one or more lower wound dressing fibre sheets, for example formed
from non-woven fibres in which case the lower surface of the lower wound dressing layer

may to advantage be roughened to expose ends of the fibres.

In an embodiment of the various forms of the invention the bioresorbable material of the

25 Jower section is a polymer. For example, the polymer is protein-free, examples of which
being poly(3-hydroxybutyrate) (PHB), polylactic acids, polyglycolic acid, copolymers of
glycolic acid and lactic acid, copolymers of lactic acid and e-aminocapronic acid, lactide
polymers, polydesoxazon, copolymers of poly(3-hydroxybutyrate) and 3-hydroxyvalerate,
polyesters of succinic acid and cross-linked hyaluronic acid.

30



Having the | ower section of the wound dressing as a | ower wound dressing

| ayer, for I nstance a sheet, neans that it can be easily put in
position and used as a barrier facilitating the transport of exudate
fromthe wound and retaining it away from the wound. 20 In an enbodi nent

of the invent iwyomugs8er ding to its various fornms the wound drESI9SEIE00946
further conprises an internedi ate section between the upper and | ower

sections which is adapted to absorb lhquid. This is particularly
advant ageous where a | arge anount of exudate is encountered. For the
second and third forns the internedi ate section may be of any suitable

material, for exanple treated cellulose fibres or polyacrylic acids.
However, a 25 Useydapouéindied biagesprbable polymet in thelowghseetion/appeats wostiimiubited i s
normal Iy able to_ absorb four .to Six lati ti rreg itsqxgvm.vol pe of fluid, and
new hydr ocol | dicain g geganation by sumplatng macropRagss, by dormng a barricr agaiastihe.; |
own vol ure. W&ireﬁ.m;ﬂgm SwRking afd L2869 B gcth. The HalcRdPhAR ihVASion caused b
hydr ocol | oi d camn perfor n?t he dual function of i ntfebrpme i at e absger'%eynt
| ayer and adheprotein-fegtgmlyroers ¢dvers the wowhdewithi tissue i eoitral ethorwauad pais effdctivaly of
gg/e 42282“ sa ndinttlnzI nrgt a?%ﬁwo?fvgsptﬁar'iz%gl{] ztmldonrtlictrtr)%%culfaeﬁoln%ccur, again stimnlatedV\gy the
PCT/ SE97/ 00946polymcr. Moreover, degradation of certain protein-free polymers such as PHB has 3
bacteriostatic and fungistatic effect and facilitates the wound healing of skin. The invading
macrophages also have a bactericidal effect. The wound dressing can be left in place for a
longer period owing to the bacteriostatic and fungistatic properties and the wound healing
10  environment created beneath the dressing. Fewer changes of dressing means less

disturbance of the healing process and less pain for the patient.

Poly(3-hydroxybutyrate) is the preferred material for the lower section because Applicant
has found that PHB has the ability to attract macrophages to the wound site at a greater rate

15 than other polymers tested. The PHB also appears to lead to an increased vascularization,
perhaps through a macrophage éffect promoted by the PHB. In addition, the dressing period
is further enhanced when PHB is used due to the fact that the bacteriostatic and fungistatic
properties increase over time with the degradation of the PHB.

20  Furthermore, in the case where the lower section is formed as a fibrous PHB sheet, for
instance a non-woven sheet, having hydrophobic fibres the nature of the PHB fibres is such
that the sheet has a capillary capacity which aids in the exudate being drawn away from the
wound and retained in the region between the sheet and the upper section. Moreover, a
non-woven PHB fibre sheet will swell during the first ten days or so by adding blood

25 components and cells from the surrounding tissue owing to its construction despite the
fibres being hydrophobic. In conclusion, a PHB fibre sheet as the lower section of the
wound dressing will allow the wound to “breath” and enable vapour transport thereby
leaving the wound surface with an adequate humidity.
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geéd% wound dressing consists of the 15 wupper and | ower wound

With the | ower dressing | ayer being adhered to a

e of the upper wound dressing layer. Aternatively, where the
dressing conprises the intermedi ate wound dressing | ayer the
and 5l owemdmm of pthersmaterialaipay be suited fog the faration of the tdwer sattion whiicho

and | OV UG PRS0 s P TRt IS s being | 2T

polysaccharides such as chitosan, collagen and proteins.

In an embodiment of the various forms of the invention the wound dressing is flexible
thereby enabling the dressing to follow the contour of the wound, for example a recessed

wound.

In an embodiment of the second and third forms of the invention the lower wound dressing

layer is adapted to follow the contour of the wound, for example by being flexible.

To assist in the wound healmg process the lower section of the various forms of wound

dressing according to thc invention may support one or more growth factors.

In an embodiment of the second and third forms of the invention the upper wound dressing
layer of the wound dressing comprises a polymeric material. The polymeric material may be
bioresorbable and may further be protein-free. As an example, the upper section may
comprise poly(3-hydroxybutyrate). Alternately, the upper section may comprise a non-
bioresorbable non-biodegradable material, non-limiting polymeric examples being

polyurethane and polytetrafluoroethylene.

In an embodiment of the invention according to its various forms the upper section of the
wound dressing is porous. Where the upper and lower sections are both porous the pore
size of the pores of the upper section will be less than the pore size of the pores of the lower

section. Typically, the pore size of the upper section will be less than about 0.25um.

This Sheet Has Been Replaced




20 In an enbodi mrent of the second formof the invention the | ower

wound dressing | ayer is rel easably secured to the bal ance of the wound
dressing. For exanple, the | ower mound dressing |l ayer may be

rel easably secured to the |ower g er wound dressing

| ayer or the Lry®ssy!face of th=TH|€t SHEEH nd dressing.layer.,
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I n an enbodi ment of the second and third forns of the invention the | ower

wound dr essi NOIn an embokid¥A! of the IRVAREH b xdmgbta its Feus YR e W@ Hreling he
bi oresorbable material. The particles may
presents an adhesive edge for releasably adhering to a surface of the tissue structure
adjacent the wound. This facilitates application and removal of the dressing or the upper

part thereof.

In an embodiment of the second and third forms of the invention the upper wound dressing

layer presents the adhesive edge in which case the upper wound dressing layer may

completely surround the lower wound dressing layer. An ideal overlap margin is

approximately 10 to 15 mm. Where the upper wound dressing layer includes the intermedi-
" 10 ate section, the adhesive edge may be presented by the intermediate section of the upper

wound dressing layer.

In an embodiment of the second and third forms of the invention the intermediate wound
dressing layer presents the adhesive edge.
15
According to the invention there is also provided a method of treatment of a wound on 2
tissue structure of a living human or animil body comprising the steps of applying to the
wound a fluid permeable lower layer of a bioresorbable material which promotes healing
processes in the wound and overlaying the lower layer with a vapour permeable, bacteria
20  impermeable upper layer.
The invention further provides a method for the manufacture of a wound dressing
comprising the steps of coupling a fluid permeable layer of a bioresorbable material which
promotes healing processes in 2 wounnd to a vapour permeable, bacteria impermeable layer.
25
According to the invention there is yet further provided the use of poly(3-hydroxybutyrate)

in the form of fibres or powder substantially free of volatile solvent in the manufacture of a

wound dressing for the skin.
This Sheet Has Been R
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supported in a matrix material, for exanple a gel matrix conprising

hyal uroni ¢ aci d. 5 1In an enbodi nent of the second formof the invention
t he bi oresorbable particulate materi al of the | ower wound dressing

| ayer is adhered to the | ower surface of the upper or i nternedi ate
wound dr essi by m xing the particles in a solvent, _coating the

m xture w@é’?ﬁgl 0\>//ver sur?ace alrcl)d t hen evaporati ng t he® 46

Chl orof orm nay be nentioned as a sui tabl e solvent. 10 In an
embodi nent of the invention according tol0ts third form when the wound

dr essi ng dresses the wound the | ower section is presented by a | ayer
of | oose particles or fibres of the bi or esorbabl e materi al positioned

on the wound Dhﬁ{eﬂ euel: : . £ \9@&%5?5 ' l r may be a
gel conpri si rggﬂt e %’?é&%ﬁ%&?%&p@rﬁea coa ég‘% %’né}%x?'ﬂ%le\%[ﬁ%%eﬁmé e or
15 nore | owdie acconimnying Fipures ofSdrawings inawhdchover the wound. In an
enbodi ment of the second and third fornms of the invention the bioresorbable

mat eri al of the | ower wound dressing layer is in fibre form for

exanpl e suppg{d ¢ § Go&-SBtldnhrsidR Ve ?;f f a firs@Woudh i VQ%,%f [e 1

hyal uroni c ag{%. Ajtgrnatelny, t he %V\?er m%nggﬁirsselgg#ndgé‘fré%gr ther%?/sc?take
the form eof inventinn; nore | ower wound dressing fibre sheets, for exanple

f ormed from non-woven fibres in which case the | ower surface of the

| ower wound dressing |ayer may to advantage be roughened to expose

ends of the g _sectionAlSi q,-&p?gcgf ; '58&? f. the
I nvention thie:i .Iﬁﬁ%csrgsrsbsg%tfog mlaqt%e?l al o E?ﬁtg‘%dh*}g%sec ‘li%’gég{sih g‘epol yner .
For exanpl e, ptesent puvkntior ands prot ei n-free, exanpl es of which

10 Fig. 3 is a cross-sectional side view of a third wound dressing in accordance with the

present invention.

As can be seen from Fig. 1, a wound dressing 10 in accordance with the present invention
comprises a layer 1 of a bioresorbable material which promotes wound healing processes, in
15 this case poly(3-hydroxybutyrate) (hereinafter “PHB"), applied to a skin wound 2 in the
form of a fibrous non-woven sheet substantially free of volatile solvent, and an exterior
microporous layer 3 of a polyurethane polymer. The pores of the exterior polymer layer 3
have a pore size of less than 0.22 pm. This renders the layer 3 permeable to vapour and
gases whilst maintaining the layer 3 essentially impermeable to bacteria.
20
The dressing 10-may be conveniently applied and removed and further provides thermal
insulation to maintain the body temperature in the vicinity of the wound surface by virtue of
the exterior polymer layer 3. The dressing 10 also keeps the wound 2 moist yet, by being
permeable to moisture vapour, enables removal of excessive fluid from the wound 2. This
2s  prevents the nerve endings in the wound from drying out and concomitantly a cause of pain

to the patient.

To facilitate application and removal of the dressing 10 the exterior polymer layer 3 has an
adhesive edge 4. -
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bei ng pol y(3-hydroxybutyrate) (PHB), polylactic acids, polyglycolic acid,
copol yners qof glycolic acid and lactic acid, copolyners of lactic acid
and [err]am nocapronic acid, |actide pol ymers, pol ydesoxazon,

copol ynmers of pol y(3-hydroxybutyrate) and 3-hydroxyval erat e,

pol yesters of woMBRiRsC acid and cross-1linked hyal uroni c aci cTaR97/00946
WO 97/ 46265 : '

PCT/ SE97/ 00946 7

Use of a protein-free bioresorbable polymslr1 in the | ower section appears to
stinmul ate heal i ng during degradation by stinulating nmacrophages, by
formng a barrier against the surroundi ng and working as a scaffold

for cell growrhe pHISHEESIMRY @ERingT0R7Ki0HK hfdbpHRbicYoperties. Phiatird of the PHB
pol ymers covers the wound with trssue and control's the wound pain

effectively Hibresis such that exndate és,draywn awy. from theoweund 2and retaizaddn the PHB layer |
m crocircul ati on occur, agai t,i nmul at by the olyner. Mbreover,
degradati on of2™" é?ﬁcﬁgﬁwﬁ?'g&%P ﬁ-ﬁfl?ygéll5'6‘?@7%%/‘5"%’@89"5513&F¥B¥ha5 a

bacteriostatic and fungistatic effect and facilitates the wound heal i ng of
skin. The invadi ng macr ophages al so have a bactericidal effect. The
wound dr essi nheavoubd diessing J0rmay bedeft inplace for a relatively long period. This means that

fewer changes of dressing are needed than with hitherto proposed dressings. This avoids
disturbing the healing process with less pain for the patient. One possibility when changing
the dressing 10 would be to remove the exterior layer of polymer 3 and excess exudate
only, then put a fresh exterior layer 3 in place without disturbing the PHB layer 1.

10 Altematively, most of the PHB layer 1 may be removed as well and replaced by a fresh
piece of PHB, with fibres of PHB that are adhering to the wound 2 being left.

In Fig. 2 there is shown a second wound dressing 110 in accordance with the present
invention which comprises a layer 101 of PHB applied to a skin wound 102 in the form of a

15 fibrous non-woven sheet substantially free of volatile solvent and an exterior microporous
layer 103 of a polyurethane polymer. The PHB layer 101 is in the form of a patch
completely surrounded by the exterior polymer layer 103 with a 10 to 15 mm margin (m) of
the exterior polymer layer 103 around the PHB patch 101 being left. The size of the PHB
patch 101 itself may vary according to the size of the wound 102.

Furthermore, an-intermediate absorbent layer 105 of a hydrocolloid material is provided.
This absorbs exudate that is transported away from the wound 102 by the PHB patch 101
and promotes the transport away of further exudate. The microporosity of the polyurethane
exterior layer 103 means that the exudate can be slowly dispersed while still keeping the

25 wound 102 moist and at the same time excluding bacteria. Vapour from the skin
surrounding the wound 102 will also be able to pass through the exterior polymer layer 103.

The exterior polymer layer 103 has an adhesive edge 104 to facilitate application and
removal of the dressing 110..
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| onger period owing to the bacteriostatic and fungistatic properties and
the wound healing 10 environnent created beneath the dressing. Fewer

changes of dressing neans |ess di st urbance of the healing process and
| ess pain for the patient. Pol y( 3- hydroxybutyrate) is the preferred
material fo wer section because Applicant has PHB
has the abiP?%gﬂ?%gattract macr ophages to the wound site afEHgﬂ"éQ?%r rate
15 than other polymers tested. The PHB a]Jso appears to lead to an

i ncreased vascul ari zati on, per haps ttrough a nacrophage effect
pronmoted by the PHB. In addition, the dressing period Is further

enhanced when PHB is used due to the fact that the bacteriostatic and

fungi static Turnin®hew & Fige aithifd wama desssihg 210 adbdrifarch Grid B difNenfbn ¢ NE
PHB. 20 Furthernore, In the case where the |lower section’is forned as a

fibrous PHB snuprisespdayer 201 of PR applied to arsksin wwnnd 202 inethe fortmeofiarfibrdug doephobi ¢
fibres the n P | brees, I.s suc t hat the sheet has_a
capillary ca%gog’:’c §,h%\%\hs}1§§@ng:£@éﬁ#engfthlghIZeiaﬁg&eangé{; e INATORORQYS ?Y‘?Sl?f’? fEa
wound and r etpaiyafthahepéliifier. Thd PHB Roigaian tHeltorns bﬁﬁﬁa&r&g{pﬁ&wmﬁt ,mffeﬁcbg,i on.
uring e fir

Mor eover, a non-woven PHB fibre sheet will swell t ten
days or sd byherwatienpelyweriayes 203 with a6 i L5 maumargin (g) of tpolymeslsftramundi ng

ti ssue ow ng | n ol ' th fjbres, bei ng hydrophobic.
In concl usi orﬁﬁeo%ﬂéwi %@fe" 5 eﬁ&eggém?éﬁf%ﬁgps ggblﬂ’fdé?f"’@f“dt“i‘%m%] 15agiBund
dressi ng wi | lpréVidedybut ifthiveuastchd lydrdebReill layc 205 ieRald ﬂte‘g?di’%_cﬂcf_f RREBP"
t her eby | eavi ng the wound surface with an adequate hum dity.

polymer layer 203. As the hydrocolloid material is adhesive to the skin, it may be stuck to

the skin by its edge 204. Thus the hydrocolloid performs the dual function of intermediate
10 absorbent layer and adhesive edge to the exterior layer 203.

A skilled reader in the art will readily appreciate that the invention is not restricted to the
specific wound dressing examples described hereinabove with reference to the
accompanying drawings but that the invention may take many forms or guises within the
15 scope of the claims.
Applicant has observed that wound dressings ought to meet the following objectives:-
¢ Thermal insulation should maintain body temperature of the wound surface.
20
® The wound should be kept moist but excess fluid should be removed.
» The dressing should be permeable to vapour but impermeable to bacteria.
25 » The dressing should be absorbent and breathable.

¢ Pain should be controlled.

¢ The dressing should be easy to apply and, where needed, to remove.
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8 Wher e pol y(3-hydroxybutyrate) is selected

ol i go( 3- hydroxybutyrate), e.g. having 3 to 10 nononmer units, may al so
be included i gyd ¢¥etsdver section or may constitute the | owerpeopsg §,ﬁﬁj‘d’ on. 5
A wi de range of other materials nay be suited for the function ol? the | owner
section which woul d easily be apparent_to a skilled reader in the art,
non-limting exanpl es being pol ysacché?i des such as chitosan, collagen
and proteins. 10 In an enbodinent of the various forns of the invention
the wound dressing is flexible t hereby enabling the dressing to foll ow
the contour of ThdiRessinl3hould Qimdatefigdlifg.a recessed wound. In an

enbodi ment of the second and third forns of the invention the | ower wound
dressing 15 layer is adapted to follow the contour of the wound, for
exanpl e by bgi ex| .40.assi st _in.the und heal in rocess
the | ower sectl on(_H(e) F%Flk%*e‘&\}%‘r’cf%g “Q%Ipﬂ)gr %?ﬁ%'ﬁﬁ(ﬁor example aflowing an outer com-
pressing bandage to be provided and for effective debridement of dead skin to occur.

5

¢ The dressing should be biocompatible and non-toxic.
» The dressing should not immobilise the patient.

10 The wound dressings hereinabove described with reference to the accompanying Figures of

drawings satisfy these objectives in 2 simple and inexpensive manner.

In a comparative test a wound dressing in accordance with the invention and a wound
dressing comprising a sheet of polyurethane (Tagerdcrmm) were used to dress a skin

15 wound of a mammalian body. The dressing in accordance with the invention consisted of a
lower sg:ction in the form of a non-woven fibre sheet of PHB and an upper section of a

- polyurethane sheet. The wound dressing of the invention produced an improved healed

wound compared to the polyurethane sheet wound dressing. This was characterised by the
healed wound covered by the wound dressing of the invention having a thicker and better

20 quality layer of epithelial cells in the regenerated tissue than in the healed wound covered by
the polyurethane sheet wound dressing.



dressing according to the invention may suppert one or nore growth factors.
20 In.an enbodi nent of the second and third forns of the invention the

upper wound dressing Eﬂﬂ““ﬂ“L“‘“a“mH dressing conprises a polyneric
material. The pol ynmeric mat e b bi oresor babl e and may further
be protein-fr an exanple, the Ubpér Section may i

pol y( 3- hydr%?%‘fﬁzéfat e). A ternatel y, the upper section nﬁﬁ*’gg%ﬁ%ge a non-
bi or esor babl e non- bi odegradabl e material, non-limting polyneric exanples
bei ng 25 pol yurethane and pol ytetrafl uorléet hyl ene. VWher e the upper
and | ower sections are both porous the pore size of the pores of the upper
section will be less than the pore size of ”el'l'ﬂ’S)rSHEE?fHﬁshBEéN) r section.
30 In an engg,Ment of the invention accordijng to rious{forns the
wound dressi " presents an adhesive edge_m_mgwﬂheri ng to a
surface of the tissue structure

AVENDED SHEET .

PCT/ SE 97 /1.0 94 & wound dressing for dressing a wound on a tissue structure of a living human or

14- 09-

animal body comprising a lower section which when the wound dressing dresses the wound
s  isdisposed adjacent the wound, the lower section being fluid permeable and comprising a

bioresorbable material which promotes the healing process of the wound, and an upper

section which when the dressing dresses the wound overlies the lower section, the upper

section being permeable to vapour and impermeable to bacteria.

10 2 A wound dressing according to claim 1, characterised in that the lower section is
liquid permeable
3. A wound dressing according to claim 1 or 2, characterised in that the lower section

of the wound dressing is substantially free of volatile solvent.

15
4, A wound dressing according to any one of claims 1 to 3, charactensed in that the
wound dressing is an integral structure.

5. A wound dressing according to claim 4, characterised in that the wound dressing is
20 in the form of a wound dressing with the upper and lower sections.

6. A wound dressing according to claim 5, characterised in that the wound dressing

consists of the upper and lower sections with the lower and upper sections comprising the

bioresorbable material.

7. A wound dressing according to claim 5, characterised in that the wound dressing
further comprises an intermediate section between the upper and lower sections which is
adapted to absorb liquid.

This Sheet Has Been Reﬂlaced




9 adj acent the wound. This facilitates application and renoval of the
dressing or.the upper part thereof. In an enbodi ment of the
second and third fornms of the invention the upper wound dressing 5 |ayer
presents the adhesive edge in which case the upper wound dressing | ayer may
conpl etely suwwoonsssd he | ower wound dressing | ayer. An i deapcps®ilogaas mar gi n
S approximately 10 to 15 nm Where the upper wound dressing | ayer

i ncl udes the i nternedi ate section, the,adhesive edge may be presented

by the i n of the upp WT JHB GHEEBI [ 10
In an engmﬂmMHImnmmugcond and third fornmsjof th Fj,_m?ggt?%erﬁp he
i nternedi ate wound” ° dressing layer presents .
According to tfie i nweabifitréssig acdofding GRIAMnGY 6 9LT] charddtérdived idthal theabamnt  of
a wound on a 15 tissue structure of a living human or ani mal body

conpri si ng t hedressingds ipthesdepn of atheeto t he wound a wound dressi ng
according to the invention.

9. A wound dressing according to any one of claims 5 to 8, characterised in that the

s  bioresorbable material is in particulate or fibre form.

10. A wound dressing according to any one of claims 5 to 8, characterised in that the
wound dressing comprises particles or fibres of the bioresorbable material in a matrix
material.

T 10
11. A wound dressing according to claim 10 when appendent to any one of claims 5 to

7, characterised in that the matrix is a gel matrix.

12. A wound dressing according to claim 11, characterised in that the gel matrix is of

15  hyaluronic acid.

13. A wound dressing according to claim 9 when appendent on claim 8, characterised
in that the wound dressing is a fibre sheet of the bioresorbable material

20 14 A wound dressing according to claim 13, characterised in that the wound dressing

is a non-wovenfibre sheet.

15. A wound dressing according to claim 14, characterised in that the lower surface of

the wound dressing is roughened to expose ends of the fibres.

16. A wound dressing according to any one claims 5 to 15, characterised in that the

bioresorbable material of the lower section comprises a polymer.

17. A wound dressing according to claim 16, characterised in that the polymer is

30  protein-free,
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18. - A wound dressing according to claim 17, characterised in that the polymer is
poly(3-hydroxybutyrate), a polylactic acid, polyglycolic acid, a copolymer of glycolic acid
and lactic acid, a copolymer of lactic acid and &-aminocapronic acid, a lactide polymer,
polydesoxazon, a copolymer of poly(3-hydroxybutyrate) and 3-hydroxyvalerate, a polyester

of succinic acid or cross-linked hyaluronic acid.

19. A wound dressing according to claim 16, characterised in that the lower section
comprises poly(3-hydroxybutyrate) and oligo(3-hydroxybutyrate).

20. A wound dressing according to any one of claims § to 15, characterised in that the
bioresorbable material of the lower section comprises a polysaccharide such as chitosan,

collagen or a protein.

21. A wound dressing according to any one of claims 5 to 20, characterised in that the
wound dressing is flexible thereby enabling the dressing to follow the contour of the wound

such as a recessed wound.

22, A wound dressing according to any one of claims 5 to 21 , characterised in that the

lower section is porous.

23. A wound dressing according to any one of the claims § to 22, characterised in that

the upper section of the wound dressing is porous.
24.. A wound dressing according to claim 23 when appendent to claim 22,
characterised in that the pore size of the pores of the upper section is less than the pore size

of the pores of the lower section,

25. A wound dressing according to claim 23 or 24, characterised in that the pore size

of the upper section is less than about 0.25um.
This Sheet Has Been RTlaced
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Enbodi rents of the invention will now be described by vvay oF exanpl e
reference to t he acconpanying Figures of draw ngs in which.-
Fig. 1 is a oyg9mgestional side view of a first wound dresecngrI7nde
accordance with the present 5 invention; Fig. 2is a

cross-sectional side view of a second vvounp, dressing in accordance with the

present invention; and 10 Fig. 3is a cro§ lhaS vi ew of a
third wound dre55| ng in accordance with the %HPSE%E%EIA l|3%$ent|on.
26. A wound dressing according to claim 1, 2 or 3, characterised in that the wound

dressing is formed as an integrated structure.

27. A wound dressing according to claim 26, characterised in that the upper and lower
s sections are respectively presented by upper and lower wound dressing layers which are

coupled to one another prior to dressing of the wound.

28. A wound dressing according to claim 27, characterised in that the lower sectton is
porous.

10
29. A wound dressing according to claim 27, characterised in that the lower section is

perforate.

30. A wound dressing according to any one of claims 27 to 29, characterised in that
15 the wound dressing further comprises an intermediate section between the upper and lower
sections which is adapted to absorb liquid.

31. A wound dressing according to claim 30, characterised in that the intermediate

section is in the form of an intermediate wound dressing layer.

32. A wound dressing according to claim 30, characterised in that the intermediate

section is part of the upper or lower wound dressing layer of the wound dressing.

33. A wound dressing according to any one of claims 27 to 29 and 32, characterised in
zs  that the wound dressing consists of the upper and lower wound dressing layers with the

lower wound dressing layer being adhered to a lower surface of the upper wound dressing

layer.

This Sheet Has Been Reﬂ
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As can b ' 1, a wound dressing 10 in accordance with the
present: :Tlligﬂllml Imm Ll‘mmrrpri ses a layer 1 of a bioresorbable materi al
[ ' €S woum eal

whi ch proro ing processes, in 15 this case

pol y( 3- hydroxybutyrate) (hereinafter "PHB"), applied to a skin wound 2 in
t he f OfyO PBfsszgsf 1 brous non-woven sheet substantially f atile
sol vent, and an exterior m croporous |ayer 3 of a pol{fﬁ?s&?w

pol ymer. The pores of the exterior polyner |ayer 3 have.a-pore size of
| ess than 0.22 [err]m This renders the I1§yer BHiSe SHEMEDHAS tBEENgpour and
gases whilst maintaining the layer 3 essentially i rgEpagEpl e tg bacteria.

20 The dressing 10-may be conveniently apptHet—and—removed and further
provides thegaml A wouhd @tebsiig RBortg B LIRINRS 1) chRSct&RAY irf GIREL @%Q{:ﬁnd'l&:v €
vicinity of the wound surface by virtue of t he exterior "pol yner Tayer

3. The dress™egndidressingdayeesase rospestivaly) adhered to hpner gnst lowbrsudfacesof the

pernmeabl e to; H%l Eﬁ L. | es renpval of excessive fluid fromthe
wound 2. This lg{chloéﬁggx%.’%'@eﬁr%?ve endi ngs in the wound from dryi ng out
and concomtantly a cause of pain to the patient. To facilitate
application and renoval of the dressing 10 the exterior polyner layer 3 has
an 5dhd%i ve éa@gndldregglg according to any one of claims 27 to 34, characterised in that

the lower wound dressing layer is releasably secured to the balance of the wound dressing.

36. A wound dressing according to claim 35 when appendent on any one of claims 27
to 29, 32 or 33, characterised in that the lower wound dressing layer is releasably secured to

10 the lower surface of the upper wound dressing layer.

37. A wound dressing according to claim 35 when appendent on claim 31 or claim 34,
characterised in that the lower wound dressing layer is releasably secured to the lower
surface of the intermediate wound dressing layer.
15
38. A wound dressing according to any one of claims 27 to 37, characterised in that
- the lower wound dressing layer is presented by a layer of particles of the bioresorbable

material.

20 39, A wound dressing according to claim 38, characterised in that the particles may be

supported in a matrix material,

40. A wound dressing according to claim 39, characterised in that the matrix is a gel
matrix.

41. A wound dressing according to claim 40, characterised in that gel matrix comprises

hyaluronic acid.
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The PHB fibres in the dressing 10 exhi bit hydrophobic properties. The
nature of the PHB fibres is such that exudate is drawn away fromthe
wound 2 and Alabgsl in the PHB | ayer | and space betpmgroidasssPHB

| ayer 1 and the exterior polyner |ayer 3. 5 The wound dressing 10 may

be left in place for . eriod. T o f ewer
changes of dressing arulmnmlmlmm HPt herth”'ﬁ? Etd'“\é'rggfé\l gs. This
avoi ds di sturbi ng the® heal ifngSprocess with ACEBr t hel pati ent.
One possibility when changing the dressing 10 vvoul d be TG Tenove the

exterior |ayem20f pAlvwdthd dssiipthceardigo Eliat38, @haracterised hmha:tdmo:as&bamé resh
exterior layer 3 in place without disturbing. the PHB | ayer

QI t er Pat i \éel y partialte srararigbofithgloway weund W‘“B@Wéﬁﬂ@'é’de‘b@ “Jﬁelpwefaﬁ#ﬁaqeé’él‘*&rc]ed
V\guﬁd rZezei ng “P%& ﬁ%&mf@&rﬁu@ &rst&ig%fe?Ié? f’gﬁ@h\/\ng%c@ge@oa ngngﬁtu&gnﬁoé) %‘és?ng

110 ‘i N accor dag@ret e lbWer siiff@and then evaporating the solvent.

s
43. A wound dressing according to claim 42, characterised in that chloroform is used

as the solvent.

44. A wound dressing according to any one of claims 27 to 43, characterised in that
10  one or more of the wound dressing layers are in the form of one or more wound dressing

sheets.

45, A wound dressing according to claim 1, 2 or 3, characterised in that the wound
dressing is formed once the wound is dressed.

15
46. A wound dressing according to claim 45, characterised in that the upper and lower
sections ‘are respectively presented by upper and lower wound dressing layers which are

applied to the wound separately.

20 47. A wound dressing according to claim 46, characterised in that the lower section is

porous. -

48. A wound dressing according to claim 46, characterised in that the lower section is

perforate.

49, A wound dressing according to any one of claims 46 to 48, characterised in that
the wound dressing further comprises an intermediate section between the upper and lower
sections which is adapted to absorb liquid.
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I nvention which conprises a |layer 101 of PHB applied to a ' i
the formof a 15 fibrous non-woven sheet substantially fra ﬂmmm li l I”“I
sol vent and an exterior m croporous | ayer 103 of a pol t "E

pol ymer. The PHB layer 101 is in the formof a patch “conpl etely
surrounded xterior polymer layer 103 with a 10 to margin (m
of the%&%@‘?*‘gr pol ynmer |ayer 103 around the PHB pat c%él_‘f 7’8'@?‘%9 | eft.
The size of the PHB patch 101 itsel h M . ' 0 the size
of the wound 102. 20 Furthernore, arfi*nt ef THt§ SHEETabAST | ayer 105
of a hydrocolloid material is provided. hi s aRERUABED exudai e that is

transported away fromthe wound 102 by the PHB~patThIO0T and pronotes

the transpor §0awayAGiount dicsiig ﬁ%btdﬁ%% cIAIRe4ITICRAARGRS inf tdatthe infifmediate
pol yur et hane exterior layer 103 nmeans that the exudate can be slowy

di spersed whSectionisjin theifermmofiag intprnediae wounddeessioglapert st and at the sane tinme
excl udi ng bacteria. Vapour fromthe skin surroundi ng the wound 102
will also be able to pass through the exterior polynmer |ayer 103.

The exterior 5pol ynRrwduag dressifiPacbordingto €laife49, ¢RargiéRed thitend ifferhddial ©
application and removal of the dressing 110. 30
s section is part of the upper or lower wound dressing layer of the wound dressing.

52. A wound dressing according to any one of claims 46 to 5 1, characterised in that
the lower wound dressing layer is presented by a layer of particles of the bioresorbable
material.

10
53. A wound dressing according to claim 52, characterised in that the particles are
supported in a matrix material.

54. A wound dressing according to claim 53, characterised in that the matrix is a gel

1S  matrix,

55. A wound dressing according to claim 54, characterised in that gel matrix comprises

hyaluronic acid.

20 56. A wound dressing according to any one of claims 46 to 50, characterised in that
when the wound dressing dresses the wound the lower section is presented by a layer of

loose particles or fibres of the bioresorbable material positioned on the wound.

57. A wound dressing according to any one of claims 46 to 50, characterised in that
25 the lower wound dressing layer is a gel comprising the bioresorbable material coated onto

the wound.

58. A wound dressing according to any one of claims 46 to 57, characterised in that

one or more of the wound dressing layers are in the form of one or more wound dressing

30 sheets.
This Sheet Has Been

U



WD 97/ 46265

PCT/ SEQ7/ 00946 12
Turning nowto Fig. 3, a third wound dressing 210 in accordance with the
present invention conprises a |ayer 201 of PHB applied to a skin
wound 202 i nyidukmgsmof a fibrous non- woven sheet sidafsgedobsl | Y

free of volatile solvent and an exterior mcroporous | ayer 203 of a

pol yur et hane pol yner i nthe a—pad-ch—-epnpl et el y
surrounded by 5 themmum'ﬁd"ﬂmmrﬂm Iayztelr ZCTwSMSlHIEEB% BEENLF nm nar gi n
(m of the polyner |eft afoun pat ch. HEPUAIGEBrrredl at e

absorbent |ayer 205 of a hydrocolloid materl aI 'S agarn rovi ded, but
in this case $5he hydrwmnﬂklmssingaryaﬂmgﬂﬁclamfﬂawhenappegbmltomymctdﬁelamt%r| or

pol ymer layer 203. As the, hydrocolloid terial is adhesi to the skin, it
Ty be stuck foSL,ch mwmﬁtﬂaw lower word datssing iy prscnirthyds T B

perfornms the M Bfe%% s R absorbent | ayer and adhesive
xteri or A ski

edge to the e ayer led reader in the art wll
readily appreciate that the invention |s not restricted to the

speci fic wound dre55|ng | es descri bed herej nabgve ref ce o

the  aécoffanyift 33&%@8 9e60rding 4P agene; of Glapms nt°r§;§’I 4R ﬁaﬁg

or guises wt th{}a&é}ﬁcd in that the bioresorbable material of the lower wound dressing layer is in fibre
form.

61. A wound dressing according to claim 60, characterised in that the bioresorbable

10 fibre material is supported in a matrix.

62. A wound dressing according to claim 61, characterised in that the bioresorbable
fibre material is supported in a gel matrix.

15 63. A wound dressing according to claim 62, characterised in that the bioresorbable
fibre material is supported in a gel matrix formed from hyaluronic acid.

64. A wound dressing according to claim 60, characterised in that the lower wound

dressing layer is presented by one or more lower wound dressing fibre sheets

65. A wound dressing according to claim 64, characterised in that the lower wound
dressing fibre sheet or sheets are formed from non-waven fibres.

66. A wound dressing according to claim 63, characterised in that the lower surface of
25 the lower wound dressing layer is roughened to expose ends of the fibres.

67. A wound dressing according to any one of claims 26 to 66, characterised in that

the bioresorbable material of the lower section comprises a polymer.

This Sheet Has Been Reﬁlaced
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15 scope of the clainms. Applicant has observed that wound dressings

ought to neet the follow ng objectives: - [err] Thermal insulation
shoul d mai ntain body tenperature of the wound surface. 20 [err] The wound
shoul d be kept noist but excess fluid should be renpved. [err] The

dressing s per neabl e to vapour but inperneable to
25[ err] Tﬂg 39&?g?ng—shoukd—be—absgpbent and breat habl e. Pg%ﬁhférr Pai n

shoul d be control The dresié ng: Srli_ll?éls?_l ?FI-&%SM EP apply and,
were‘necced. o < IMIT2"[™ s

68. A wound dressing according to claim 67, characterised in that the polymer is
protein-free.

69. | A wound dressing according to claim 68, characterised in that the polymer is

s poly(3-hydroxybutyrate), a polylactic acid, polyglycolic acid, a copolymer of glycolic acid
and lactic acid, a copolymer of lactic acid and e-aminocapronic acid, a lactide polymer,
polydesoxazon, a copolymer of poly(3-hydroxybutyrate) and 3-hydroxyvalerate, a polyester

of succinic acid or cross-linked hyaluronic acid.

w 70, A wound dressing according to claim 67, characterised in that the lower section

comprises poly(3-hydroxybutyrate) and oligo(3-hydroxybutyrate).

71. A wound dressing according to claim 67, characterised in that the bioresorbable
material of the lower section comprises a polysaccharide such as a lipopolysaccharide or

15 chitosan, collagen or a protein.

72. A wound dressing according to any one of claims 26 to 71, characterised in that
the wound dressing is flexible thereby enabling the dressing to follow the contour of the

wound such as a recessed wound.

20
73. A wound dressing according to any one of claims 27 to 44 or 46 to 71,
characterised in that the lower wound dressing layer is adapted to follow the contour of the
wound.

25 74, A wound dressing according to claim 73, characterised in that the lower wound
dressing layer is flexible.

75. A wound dressing according to any one of the preceding claims, characterised in

that the lower section supports one or more growth factors.

30
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[Pgr/r ]SE%@EiHMJmUImrUM d stinmul ate healing. [err] The dressing should

conply with other treatnents, for exanple allow ng an outer com
pressi ng ban¥QeM625be provi ded and for effective debri denSGTFOMM skin
to occur. [err] The dressing should be biocgagpatible and non-t oxic.

[err] The dressing should not inmmobilise tise pat] gRIS SHEF‘IOHAQ_'"BEE und
dr essi ngs herei nabove described with reference tp the ! nyi ng Fi gures
of drawi ngs satisfy these objectives in a s I ve

manner .

76. A wound dressing according to any one of claims 26 to 75, characterised in that

the upper wound dressing layer of the wound dressing comprises a polymeric material.

77. A wound dressing according to claim 76, characterised in that the polymeric

s material is bioresorbable.

78. A wound dressing according to claim 77, characterised in that the polymeric
material is protein-free.

10 79, A wound dressing according to claim 78, characterised in that the upper section

comprises poly(3-hydroxybutyrate).

80. A wound dressing according to any one of claims 26 to 75, characterised in that

the upper section comprises a non-bioresorbable material.

81. A wound dressing according to claim 80, characterised in that the upper section

comprises a non-bioresorbable polymeric material.

82. A wound dressing according to claim 81, characterised in that the polymeric
20 material is polyurethane or polytetrafluoroethylene.
83. A wound dressing according to any one of claims 26 to 82, characterised in that

the upper section of the wound dressing is porous.

25 84, A wound dressing according to claim 83 when appendent to claim 28 or claim 47,
characterised in that the pore size of the pores of the upper section is less than the pore size

of the pores of the lower section.

8s. A wound dressing according to claim 83 or 84, characterised in that the pore size

0 of the upper section is less than about 0.25um.
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In a conparative test a wound dressing in accordance with tqmllmmmlmm "
a wound . ﬁ” '

dressing conprising a sheet of polyurethane (Tagerdem) were*used 4 o"dré&ss*
a skin 15 wound of a mammalian body. The dressing in accordance with the
i nventi on cwodwadesl of a | ower section in the form ofeca/seywooneyen
fibre sheet of PHB and an upper section of a pol yur et hane sheet. The
wound dressing of the invention producedygn i wound
conpared to the pol yurethane sheet wound drds 3%ﬁ§§g§eag har acteri sed
by the heal ed wound covered by the wound dre Bf thelinvention

havi ng a thicker and better 20 uality Iayer of epithelial cells in the
r egener at ed 86i ssud waenad drassipg eccpriingdel apbensPf thopseceding glaims, charypeerised in

pol yur et han
hCT/ SE97 1 00 @'%%"\[‘@ lrd%?s‘gé fi&nflp adhesive edge for adhering to asurfaco of th tissue

structure adjacent the wound.

s 87 A wound dressing according to claim 86 when appendent to any one of claims 27
| to 44, 46 to 71, 73 or 74, characterised in that the upper wound dressing layer presents the
adhesive edge.

88. A wound dressing according to claim 87, characterised in that the upper wound

10 dressing layer completely surrounds the balance of the wound dressing.

89. A wound dressing according to claim 87 or 88, characterised in that the upper
wound dressing layer overlaps the balance of the wound dressing by a margin of
approximately 10 to 15 mm.

15
90. A wound dressing according to claim 86 when appendent to claim 32 or claim 51,
characterised in that the upper wound dressing layer includes the intermediate section and
that the adhesive edge is presented by the intermediate section of the upper wound dressing --
layer.

ol. A wound dressing according to claim 86 when appendent to claim 31 or 50,
characterised in that the intermediate wound dressing layer presents the adhesive edge.

92. A wound dressing according to claim 30, 31, 32, 34, 37, 49, 50, 51, 90 or 91,

25 characterised in that the intermediate section comprises a hydrocolloid.

93. A method of treatment of a wound on a tissue structure of a living human or
animal body comprising the steps of applying to the wound a fluid permeable lower layer of
a bioresorbable material which promotes healing processes in the wound and overlaying the

30  lower layer with a vapour permeable, bacteria impermeable upper layer.
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1. A wound dressing for dr | a tissue structure of a

l'iving.human or 5 ani nal bodjmiﬁwﬂwmﬂﬁﬂh&mnd dressing dresses the

wound has a | ower outer surface s ¢ i j acent the wound, an upper
outer surface spaced fromthe | ower outer surface, a fluid perneabl e
| ower secti orwatezeézepr esents the | ower outer surface and comMGEISEYH06

bi oresorbabl e material which promotes the healing process of the wound and

a porous upper section overlying the 2fw N resents the
upper outer surface wherein 10 the pore size 'cBIH!StS‘éEEﬂoH, tjhe porous
upper section is less than about 0.25 [err]m erelBEPLAEEDthe pper section

is perneable to vapour and inperneable to bactertr= .. 2 A wound
dressi ng accor¥-ng t‘%“&?ﬂ‘&pﬁ?"ﬂ,‘“ﬂ%?%?@{'%f’ & WA Aressing comprising e eSS on i s
i quid per ”Eabéo‘?,p{'h?gaa flyid pemeable 1a§er Y24 Bibrélbbanle ReRArWhich RdmoRs fahgn 1 or 2,
characterised I'n  PRES T ower section of the wound dressing is
substantial |y fioessasfin ¥ eboand toa vapduw permeable, bacterialimpermeabledeyxend dr essi ng
according to any one of claims 1 to 3, characterised in that the 20

bi oresorbable material is in particulate or fibre form 5. A wound
dressing acgorghng L@ nielidh EdbydifdRIchANS of 94) chitabibiied i Baif bibfel Ehathd
fibres of “The bioresorbable material are in a matrix material.

6. A wousndteelalds s biogsarbabbe philymgert 0 cl ai m 5, characterised in that the
matrix is a gel

96. A method according to claim 95, characterised in that the polymer is protein-free.

10 97. A method according to claim 96, characterised in that the polymer comprises

poly(3-hydroxybutyrate).

98. Use of poly(3-hydroxybutyrate) in the form of fibres or powder substantially free
of volatile solvent in the manufacture of a wound dressing for the skin.

15

99. Use as claimed in claim 98, characterised in that no solvent is present in the fibres

or powder.

This Sheet Has Been Reilaced ;
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matri x. 7. A wound dressing according to claim®6, characterised

in that-the gel matrix is of hyal uroni c acid. 30
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PCT/ SE97 [/ 00928 97/46268r r | 8. A.wound dr essi ng accorPiTiSEr/609a61y one
of clains 1 to 7, characterised in that the bi or esorbabl e materi al of

the | ower section conprises a pol yner. 7/7
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9. A wound dressing accor diThg SwedishRater® Offidear alct eri sed i n tbatt t%e‘mg46
polymer is 5 protein-free. PCT | ational Nl essi ng accor df 4g-0go
¢laim9, characterised in that the poly i's pol y( 3- hydr oxybut yr at e),

a‘polylactic acid, polyglycolic acid, a copolyner of glycolic acid

and lactic acid, a copolyner of lactic acid and [err]-am nocapronic acid, a
Iagtidﬁ Solyner, 10 pol ydesoxazon, a copol yner of poly(3-hydroxybutyrate) -
and 3-hydr € ; I : I TR o= Tod| 0SSzl ]

val ur oni cCELpap 10633 (e Al OB indpsyls FIHiLCMEs BGlolnd lrcsliig SombMEE
char act er i §p6ly(3hydrakytupgrated polynee disselned or swidienwithesvolatile solvent such as

pol y( 3- hydr oxybut yrat e) and-ol i go(3-hydroxybutyrate). 15 12. . A
wound dr esehlpipfermd prefeiably co-polymeritedgyity B-hydroxivalerate unitha The materiakis i n t hat

v b | ; . .
ol ysact haPREEA SR g SRl B8 b piufibn b Ber O YRE ANER AR b8 Bhe e o,
protein.” caflact 4dth the trﬁat‘é@ﬁ%ﬁ. dhé@laiy@hy&esaywwt_ey Qs §tatéd @Be Ry droplilies 1 to

12, characterised in that the ower” section is porous.
. obviating the need for an outer hydrophilic layer. The dressing is stated to be particularly

suitable for rapid protection of a wound site with a temporary covering.

10 The thin layer of hydrophilic poly(3-hydroxybutyrate) disclosed in GB-A-2166354 has a
number of disadvantages as a wound dressing. To start with, there is no provision for -
removal of excess fluid since the layer of poly(3-hydroxybutyrate) is not particularly
absorbent and exudate from the wound will not pass through it. Furthermore, it could be
difficult to remove the dressing from an open wound and the volatile solvent in it tends to

15 be cell-toxic and could cause irritation of the wound sife. Moreover, the pore size
distribution created in the poly(3-hydroxybutyrate) layer would be such that the size of the
poreé closest the wound would be less than the size of the pdres remote from the wound.
The possibility of infection of the wound through ingress of bacteria to the dressing |
therefore exists. |

20 | _

In summary, the prior art has not addressed the problem of proViding'a convenient wound
dressing for use during the gradual healing of wounds that may be conveniently applied
and, where needed, removed, which provides thermal insulation to maintain body

temperature in the vicinity of the wound surface and keeps the wound moist yet permits

25 removal of excessive fluid from the wound. ' _: _RE PLACEMENT SHEE

14 SEP 1998

The present invention proposes to improve this situation.

According to the present invention there is provided a wound dressing for dressing a
30  wound on a tissue structure of a living human or animal body which when the Wound
dressing dresses the wound has a lower outer surface disposed adjacent the wound, an

upper outer surface spaced from the lower outer surface, a fluid permeable lower section
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i4. A wound dressing according to claim13, characterised i RCTh$E9YN® 09456

pore size of the pores of the upper section is less than the pore _size
of -the pores of the |ower section. 25 3 15. - A wound dressi ng1_4"09,'j 1338'
according to any one of clainms 1 to 12, characterised in that the

| ower section is perforate. 16. A wound. dressing according to any

one of t hewhickpestems tied IDWeB outshafrfupé ahd Sqfprises 3BiorbdoMbabld RateAUBWhiSECL i ON
supports one or nore '?.r owt h factors. ' '
14 SEP 199promotes the healing process of the wound and a porous uppér sectiaVENBENSHEHGwWer

16 . * L M, S - 17, wound dr.essi ng accordi ng to any
one of cl a?eﬁgmiwﬁghfé?seﬁﬁi’ed@pﬁ Pgtgﬂ s‘frffcf“rfﬁ? ppigeize of th‘hﬁ?%% ms‘ﬁ% P‘i’rGHg
conpri ses gorapRechbAbERE rl&@'ﬂll;ﬁ\ :ﬂiﬁﬁ?ﬁ.ﬁﬂlm whereby the upper section is permeable to

s  vapour and impermeable to bacteria.

Such a dressing is relatively sirhple to manufacture. Moreover, the dressing is easy to
apply and can be adapted to facilitate easy removal. The dressing furthermore provides
thermal insulation to maintain the body température in the vicinity of the wound surface

10 and keeps the wound moist while removing excessive fluid from the wound.' Ensuring that
the upper section is essentially impermeable to bacteria also means that a barrier is

presented to prevent infection from occurring.

: Transpoft of exudate away from the wound could be hindered if the exudate has no means
15 of escape after it has accumulated on the upper Surface of the lower section remote from
the wound. The provisioh of an upper section which is permeable to vapour alleviates this
problem by alfowing the exudate to be slowly dispersed by evapbration. In addition,
vapour from the tissue surrounding the wound will also be able to pass through the upper
section. ' |
20 _
The drawing of exudate from the wound into the lower section and subsequent evaporation
of excess moisture creates a flux of material in the sense going away from the wound into
the atmosphere. This flux further hinders the passing of bacteria in the opposite sense and

thus infection from occurring.

The wound dressing of the invention may be left in place for a relatively long period. This
means that fewer chainge’s- of dressing are needed than were hitherto, thus avoiding

disturbing the healing process with less pain for the patient.

RE’PLACEMENT SHEET
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i8. w" f"l:}ﬁgﬂ/{Eﬁisék jgragcording to claim17, characteri sePUTASERF/ 3684 6
(0)

upper sgc ONM'ses a non- bloresorbable pol ynmeric materirgl,

19. - A (ound dressing|agcording to claim18, characterised in fﬁéwgfhgmﬂ
polynerilc| 14 SEP499& I {i $ pol yuret hane or pol ytetrafl uoroet hyl ene. to
20. A Wwound dressinglagcording to anygone of clains 1 to 19,
charactdrised rn that the wound dre§5|ng further conprises an
internediate section between the upper and | ower sections which is
adapted to absorb Iiquid. 21. A wound dréssing according to claim

20, characterised in that the internmediate 15 section conprises a

hydr ocol | oWhere poly(3- hyZonybutyﬁath Belected oHgo(3-hydeoxybutyeatd)pe.grbavinpe3 of IE| ai s
1 to 21, characterised in that the wound dressing is an integral

st r uct ur e. monomer ymits, may alsbg irrlededds thedowerssctpmar may epnstifto the ipwer
appendant [ QY one of clainms 1 to 19, characterised in that the
wound dressSing consists of the upper and | ower sections wth the | ower
and upper sections conprising the bioresorbable material. -

A wide range of other materials may be suited for the function of the lower section which
would easily be apparent to a skilled reader in the art, non-limiting examples being

polysaccharides such as chitosan, collagen and proteins.

10 In an embodiment of the various forms of the invention the wound dressing is flexible
thereby enabling the dressing to follow the contour of the wound, for exampie a recessed

wound.

In an embodiment of the second and third forms of the invention the lower wound dressing

1s layer is adapted to follow the contour of the wound, for example by being flexible.

To assist in the wound healing process the lower section of the various forms of wound

dressing according to the invention may support one or more growth factors.

20 In an embodiment of the second and third forms of the invention the upper wound dressing
layer of the wound dressing comprises a polymeric material. The polymeric material may
be bioresorbable and may further be protein-free. As an example, the upper section may
comprise poly(3-hydroxybutyrate). Alternately, the upper section may comprise a non-
bioresorbable non-biodegradable material, non-limiting polymeric examples being

25 polyurethane and polytetrafluoroethylene.

Where the upper and lower sections are both porous the pore size of the pores of the upper

section will be less than the pore size of the pores of the lower section.

3 Inan embodiment of the invention according to its various forms the wound dressing

presents an adhesive edge for releasably adhering to a surface of the tissue structure

AMENDED SHEET



24, A wound dressing according to claim22 or claim 23, chBBE/cSEe?Vd@cDQhé
that the 25 wound dressing is in the formof a sheet. -

yound dressing according to claim23, characterised in that the va)éng@' 1993
dressi ng ~ is a fibre sheet of the bioresorbable material 30 26.

wound dressing according to claim25, chgracterised in that the wound
dressing [err]

14 SEP 1998 AI\/ENDED SHEET

EgT/ EEQ?/ Qg%ﬁnt[tﬁé Whund. This facilitates application and removal of the dressing or the uppér/

part thereof.

In an embodiment of the second and third forms of the invention the upper wound dressing
s layer presents the adhesive edge in which case the upper wound dressing layer may
completely surround the lower wound dressing layer. An ideal overlap margin is
approximately 10 to 15 mm. Where the u_ppér wound dressing layer includes the
intermediate section, the adhesive edge may be presented by the intermediate section of the
upper wound dressing léyer.
10
In an embodiment of the second and third forms of the invention the intermediate wound

dressing layer presents the adhesive edge.

According to the invention there is also provided a method of treatment of 2 wound on a
s tissue structure of a living human or animal body comprising the steps of applying to the

wound a wound dressing according to the invention.

| bt ACEMENT SHEET
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27. A—m&ﬁd—dfessn—ng"ccordl ng to claim25 or 26, charactRITVSEQ T M) DAL6

e wound dressing is roughened to expo ends -
Ehe f| brtﬂm M ‘(Ih !e\““‘A wound dressing agcord| nggto any one ngtﬁa:ﬂg% %

to 27, hat the wogynd dressing is flexible thereby
enabllng the dre55|ng to follow the contour of the wound such as a
recessed wound. 29. A wound dressing according to any one of
claims 1 to 21, characterised in that the 10 wound dressing is forned as
an integrated structure. 30. A wound dressing according to claim
29, characterised in that the upper and:-l ower sections are
respect i veClagimsiesent éd by upper and | ower wound dressing |ayers which are
coupl ed to one another prior to dressing of the wound. 15 31. A

wound dressing according to any one of clains 1 to 21, characterised in
that the 1 woARgugd ﬁ?e%élﬂg féﬁr&&fdﬁeﬂwgﬁkﬁ?oﬂ @ﬁssﬂ@h'ﬂ?&tﬁx% o '&?ﬁ/ﬁ%‘human or

32. A wound dressing according to claim 31, characterised 11 that the
upper and dnimelrbodg wm@cwhmmeavmlndds@smgldmbgs the woend kas blpweppeter surfhcé ower
waund dr esﬁspogecl a&l a?cre%t W&'ﬁoﬁnﬁf 'a?n upper outer surface spaced from the lower outer surface, a
' fluid permeable lower section which presents the lower outer surface and comprises a
bioresorbable material which promotes the healing process of the wound and a porous
upper section overlying the lower section which presents the upper outer surface wherein
10 the pore size of the pores in the porous upper section is less than about 0.25um whéreby

the upper section is permeable to vapour and impermeable to bacteria.

2. 'A wound dressing according to claim 1, characterised in that the lower section is

liquid permeable
15 _
3. A wound dressing according to claim 1 or 2, characterised in that the lower

‘'section of the wound dressing is substantially free of volatile solvent.

4, A wound dressing according to any one of claims 1 to 3, characterised in that the

20  bioresorbable material is in particulate or fibre form.

5. .. A wound dressing according to claim 4, characterised in that the particles or fibres

of the bioresorbable material are in a matrix material.

25 6. A wound dressing according to claim 5, characterised in that the matrix is a gel
matrix, |
7. A wound dressing according to claim 6, characterised in that the gel matrix is of

hyaluronic acid.

30 REPLACEMENT SHEET
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“appl i ed t 0 the wound separately. 33. A wound dr esBLHPBRZd0d N6

to claim 3l ' {n that when the wound dressing gr gsses the

wound the | mmmnmmm “)’resent ed by a |layer of |oose particl 009-25998_
€

f'i bres of t onesaorbable material podti oned on.the wound. 34.
A wound dressing according to claim 32, characterised in that when the
wound dressing dresses the wound the | ower wound dressing layer is a
gel conprising the bi oresorbabl e material coated onto the wound. 30
REPLACEVENMT SHERYwound dressing according to any one of claims 1 to 7, characterised in that the
LMN14 SEPHE99 . . . . AVENDED SHEET

PCT/ SE 9 Porespsablematerial of the lower section comprises g polymer. 18

9. A wound dressing according to claim 8, characterised in that the polymer is

5  protein-free. -

10. A wound dressing according to claim 9, chara.cterised in that the polymer is
poly(3-hydroxybutyrate), a polylactic acid, polyglycolic acid, a copolymer of glycolic acid
and lactic acid, a copolymer of lactic acid and e-aminocapronic acid, a lactide polymer,

10  polydesoxazon, a copolymer of poly(3-hydroxybutyrate) and 3-hydroxyvalerate, a polyester

“of succinic acid or cross-linked hyaluronic acid.

1. A wound dressing according to claim 1, characterised in that the lower.section
comprises poly(3-hydroxybutyrate) and oligo(3-hydroxybutyrate).'

15 o ' '
12. A wound dressing according to any'one of claims 1 to 7, characterised in that the
bioresorbable material of the lower section comprises a poiysaccharide'such asa

1ipopolysaccharide; chitosan, collagen or a protein.

20 13, A wound dressing according to any one of claims 1 to 12, characterised in that the
lower section is porous.
14. A wound dressing according'to claim 13, characterised in that the pore size of the

pores of the upper section is less than the pore size of the pores of the lower section.

25
15. A wound dressing according to any one of claims 1 to 12, characterised in that the
lower section is perforate.
16. A wound dressing according to any one of the preceding claims, characterised in
30 that the lower section supports one or more growth factors. | REPLACEMENT SHEET
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“35. A V\ound—d#ess'r—ng—aeeer—d% ng to one of clainms 30 or 32 Wéﬁ%‘?ﬁp@lggﬁté

to one of I ai s 20 or characterised in that the internﬁi‘aﬂg_ 1998
.section is | |I (ﬂl ﬂmlj ‘i ntermedi ate wound dressing | ayer.

36. A vvou llu ing to cldiébm 30, 32 or 35, characteri sed in

t hat one or ‘rore of the wound dressing |ayers are in the formof one
or nmore wound dressing sheets. 37. A wound dressing according to
cl.aim 30, 32, 35 or 36, characterised in that the | ower wound dressing

layer is adapt edA Woundrressing Recosding &uanyeneaislaims hdo 16,characterisgl in thatsheround

dressing acc rd| to claim37, erised,in that the | ower wound
dr essi ng |‘ku§ ggqpr%ﬁeganon-bloregoggacbtl %"\%und dressing according to any
one of clains 30, 32 or 34 to 38, characterised 15 in that the upper wound

dressing | ayer of the wound dressing conprises a polyneric mat eri al .
40.. A wdund- cns mnda gmsmg a@hqn@;ng ¢o clhin AY @machasmmehatsmiupper sdesiont he
pol erEI’I C

. or babl e.
5 compnses a non glOI'CSOI'b \)P ymenc matenalo

.19. A wound dressing according to claim 18, characterised in that the polymeric

material is polyurethane or polytetraﬂuoroethylerie.

o 20 A wound dressihg according to any one of claims 1 to 19, characterised in that the
wound dressing further comprises an intermediate section between the upper and lower

sections which is adapted to absorb liquid.

21. A wound dressing according to claim 20, characterised in that the intermediate

15 section comprises a hydrocolloid.

22. A wound dressing according to any one of claims 1 to 21, characterised in that the

wound dressing is an integral structure.

20 23. A wound dressing according to claim 22 when appendant to any one of claims 1 to
19, characterised in that the wound dressing consists of the upper and lower sections with

the lower and upper sections comprising the bioresorbable material.

24. A wound dressing accordmg to claim 22 or claxm 23, characterised in that the

25 wound dressmg is m the form of a sheet.

25. A wound dressing according to claim 23, characterised in that the wound dressing

: is a fibre sheet of the bioresorbable matefia.l

% 26 Awound dressing according to claim 25, characterised in that the wound dressing
is a non-woven fibre sheet. ' | REP:  “ir = S HE e
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4l. A wound dressing-according to claim40, characteri sedP?Tr{ 3E£937 00946
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pol yneric material is protein-free. 42. A wound dr

aCCOrdl ng to ﬂlmmmﬁmﬁlﬂ mILeH sed in that the upper section 25
conpri ses pol te). 17 43. A method of treatnent of a

wound on a tissue strultufe of a l'iving human or ani mal body
conprising the steps of applying to the wound a wound dressing according to
any one of the preceding clains. 30

REPLACENMENT SHEET

14 SEPS1995 A wound dressing according to claim 25 or 26 characterised 1@W%O%FET

surface of the wound dressing is roughened to expose ends of the fibres.

5 28. A wound dressing according to any one of claims 22 to 27, characterised in that
the wound dressing is flexible thereby enabling the dressing to follow the contour of the

wound such as a recessed wound.

29. ' A wound dressing according to any one of claims 1 to 21, characterised in that the

10  wound dressing is formed as an integrated structure.

30. A wound dressing according to claim 29, characterised in that the upper and lower
sections are respectively presented by upper and lower wound dressing layers which are
coupled to one another prior to dressing of the wound. |

15 |
31. A wound dressing according to any one of claims 1 to 21, characterised in that the

wound dressing is formed once the wound is dressed.

32. A wound dressing according to claim 31, characterised in that the upper and lower
20  sections are respectively presented by upper and lower wound dressing layers which are

applied to the wound separately. | |

33. A wound dressing according to claim 31, characterised in that when the wound

dressing dresses the wound the lower section is presented by a layer of loose partlcles or

25 fibres of the bloresorbable material posmoned on the wound.

34, A wound dressing according to claim 32, characterised in that when the wound
dressing dresses the wound the lower wound dressing layer is a gel comprising the
bioresorbable material coated onto the wound.

30
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35. A wound dressing according to one of claims 30 or 32 when appendant to one of
claims 20 or 21, characterised in that the intermediate section is in the form of an

intermediate wound dressing layer.

36. A wound dressing according to claim 30, 32 or 35, characterised in that one or |

more of the wound dressing layers are in the form of one or more wound dressing sheets.

37. A wound dressing according to claim 30, 32, 35 or 36, characterised in that the

lower wound dressing layer is adapted to follow the contour of the wound.

38. . A wound dressing according to claim 37, characteﬁSed- in that the lower wound
dressing layer is flexible. |

39, A wound dressing according to any one of claims 30, 32 or 34 to 38, characterised
in that the upper wound dressing layer of the wound dressing comprises a polymeric

material.

40. A wound dressing according to claim 39, characterised in that the polymeric

" material is bioresorbable.

41. A wound dressing according to claim 40, characterised in that the polymeric
material is protein-free.
42. A wound dressing according to claim 41, characterised in that the upper section

comprises poly(3-hydroxybutyrate).

43. A method of treatment of a wound on a tissue structure of a living human or
animal body comprising the steps of applying to the wound a wound dreséing according to

any one of the preceding claims.

REPLACEMENT SHEET

14 SEP 1998

AMENDED SHEET



