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WOUND DRESSING FOR USE IN VACUUM THERAPY

The present invention relates to a device and kit for treating a wound with a dressing and

vacuum.

Vacuum has been used to increase blood flow to wound tissue and to remove exudate

from the wound site. In general vacuum treatment uses a device comprising a cover for

sealing about the outer perimeter of the wound, under which a vacuum is established to

act on the wound surface. The vacuum applied to the wound surface accelerates healing

of chronic wounds. A screen of open cell foam material or gauze is typically used under

the cover to provide the space in which the vacuum is formed and to reduce tissue

ingrowth. Sufficient vacuum is applied for a suitable duration to promote tissue

migration in order to facilitate the closure of the wound. Suitable vacuum is between

about 0.1 and 0.99 atmospheres. The vacuum can be substantially continuous or can be

cyclic with the application of vacuum for alternating periods of application and

nonapplication.

Many common conventional and advanced wound contact dressings have shortcomings

particularly for use in suction wound therapy. In an example, gauze and other similar

flat fabric materials are commonly used as wound dressings. When gauze is in contact

with a wound it becomes wet with exudate and collapses into the wound. New tissue

growth can engulf the gauze making it difficult and painful to remove from the wound.

When foam is in contact with a wound and vacuum is applied, the foam can collapse and

in-growth of tissue can occur into the collapsed cell structure of the foam. In order to

overcome this problem relatively rigid perforated sheets have been used to contact the

wound. However, they are not sufficiently flexible and conformable to comfortably and

adequately conform to wound surfaces that are often irregular in contour. A dressing

having such an inflexible or rigid structured material or wound contact layer can cause

unnecessary pain and discomfort to a patient.

In WO 2006/052839 a vacuum wound dressing is described which is a fibrous blend or

fibrous material that forms a cohesive gel when wetted with wound exudate. The

dressing is in the form of a non-woven fibrous mat.



A wound dressing for use in vacuum wound therapy preferably has some or all of the

following characteristics and properties:

it is porous to allow exudate to flow;

it has pores or holes to enable the underlying tissue to feel the effects of tissue strain;

it can be easily folded or scrunched to fill the wound site;

if fibrous, it has minimal fibre loss into the wound;

it presents the same material properties to the side of the wound as it does to the wound

bed so that the wound contact surface is consistent over the whole wound;

it resists tissue ingrowth;

it has sufficient wet strength to facilitate easy removal;

it does not exert pressure on the wound bed on absorption of exudate;

it is suitable for a range of sizes of wound and for various shapes and depths;

it has minimal bioadhesion to minimise disruption to the wound bed on removal;

it imposes beneficial strain on the tissue when suction is applied to it.

We have found that it is possible to provide a gel-forming wound dressing with many of

the above desirable properties and which overcomes some of the problems of tissue

ingrowth identified above while filling the wound and allowing exudate to flow out of

the wound site when a vacuum is applied.

Accordingly the invention provides a wound dressing for use in vacuum wound therapy

comprising a wound contact layer which is an open structure comprising a yarn which

comprises gel-forming filaments or fibres, the structure having a porosity which allows

exudate to flow through it.

It has been found that strain imposed on the tissue by the vacuum is believed to stimulate

new tissue growth and assist healing. The porosity present in the open structure of the

dressing according to the invention is believed to facilitate the application of strain to the

tissue of the wound.

The open structure can be in the form of a net knitted, woven or embroidered from a yarn

comprising gel-forming filaments or fibres. By the term yarn is meant a thread or strand

of continuous filament or staple fibres. Alternatively the open structure can be first

knitted, woven or embroidered from a textile yarn which is then chemically modified to

impart gel-forming properties to it. For instance, the yarn can be a cellulose yarn which



is knitted or woven to form the open structure and is then chemically modified to give

the fibres greater absorbency and gelling properties.

By gel forming fibres is meant hygroscopic fibres which upon the uptake of wound

exudate become moist slippery or gelatinous and thus reduce the tendency for the

surrounding fibres to adhere to the wound. The gel forming fibres can be of the type

which retain their structural integrity on absorbtion of exudate or can be of the type

which lose their fibrous form and become a structureless gel. The gel forming fibres are

preferably spun sodium carboxymethylcellulose fibres, chemically modified cellulosic

fibres, pectin fibres, alginate fibres, chitosan fibres, hyaluronic acid fibres, or other

polysaccharide fibres or fibres derived from gums. The cellulosic fibres preferably have

a degree of substitution of at least 0.05 substituted groups per glucose unit. The gel

forming fibres preferably have an absorbency of at least 2 grams 0.9% saline solution

per gram of fibre (as measured by the free swell absorbency method BS EN 13726-

1:2002 Test methods for primary wound dressings - Part 1 : Aspects of absorbency,

Method 3.2 free swell absorptive capacity ) .

Preferably the gel forming fibres have an absorbency of at least lOg/g as measured in

the free swell absorbency method, more preferably between 15g/g and 25g/g.

The dressing may for instance comprise non gel forming fibres and in particular textile

fibres such as Tencel, cotton or viscose and may comprise lycra or other elastic fibre.

Preferably the textile fibres have an absorbency of less than lOg/g as measured by the

free swell method and more preferably less than 5 g/g.

The pore size of the dressing in part determines the strain placed on the wound when

suction is applied. The strain is also determined by the uniformity of the dressing over

the area treated. The maximum strain and the uniformity of its application will therefore

depend not only on the pore sixe of the open structure but also on the linear density of

the yarn used to make the dressing. Maximum strain can be achieved by increasing the

pore size or increasing the yarn linear density. Uniformity is increased by decreasing the

pore size and decreasing the yarn linear density. We have found that acceptable strain is

placed on the wound where the structure preferably has a pore size of between 0.5mm2 to

5.0 mm2, more preferably between 3.0 mm2 to 4.0 mm2 and the yarn has a linear density

of 20 tex to 40 tex.



The open structure can be in the form of a net with yarn joined at intervals to form a set

of meshes or the open structure can be knitted with a pore sizes as mentioned above.

An advantage of such an open structure is that it is easily folded or crumpled to fit the

wound and pack the wound site. Due to the structure, the dressing still allows exudate to

pass through it when a vacuum is applied to the wound even though the dressing may not

be co-planar with the wound bed. The conformability of the open structure allows all

parts of the wound to be contacted with a similar dressing structure so that for instance

the sides of the wound are contacted by the open structure as well as the wound bed.

In a further embodiment the invention provides a device for vacuum wound therapy

comprising a wound dressing which is an open structure comprising a yarn of gel-

forming filaments or fibres, the structure having a porosity which allows exudate to flow

through it;

a source of vacuum situated to be separated from the wound bed by the wound dressing;

and

a vacuum sealing layer covering the wound dressing and adapted to retain relative

vacuum in the wound contact layer.

The open structure of the dressing of the invention can be made by first forming a yarn of

gelling fibres. This may be done in various ways. For example gel forming fibres,

which are for instance any of those mentioned above or can be modified cellulose, or

carboxymethyl cellulose or alginate, can be spun into yarns comprising various blends of

gel-forming staple fibres and textile fibres. The spinning may be done by first carding

the fibres in the blend and spinning a yarn from the carded blend.

We have found that particularly suitable yarns can be formed by rotor spinning or open

end spinning. In such a process, staple gel-forming fibres are blended with textile fibres

and carded to produce a continuous web. The web is condensed to produce a card sliver

and then rotor spun. In rotor spinning, a high speed centrifuge is used to collect and

twist individual fibres into a yarn. The yarns produced from this technique have the

characteristics of sufficient tensile strength to enable them to be further processed using

knitting or weaving machinery.



A further embodiment of the invention provides a process for making a yarn comprising

gel-forming fibres comprising the steps of:

blending staple gel-forming fibres optionally with textile fibres;

carding to form a continuous web;

drawing the web to produce a sliver and

rotor spinning to produce a yarn.

Yarns produced by this method preferably comprise from 30% to 100% by weight gel-

forming fibres and 0% to 70% by weight textile fibres. More preferably the yarns

comprise from 50% to 100% by weight of gel-forming fibres with the balance of textile

fibres and most preferably from 60% to 100% by weight of gel-forming fibres.

The fibres present in the spun yarn preferably have a staple length of 30 to 60mm, more

preferably 40 to 55mm and most preferably 45 to 55mm.

A yarn made according to the processes of the present invention need not contain textile

fibres enabling structures to be produced which consist wholly of gel-forming fibres.

A gelling yarn can be produced using a spun yarn consisting of natural cellulose fibres or

solvent spun cellulose staple fibres or a blend of cellulose fibres and other textile fibres

or by using a filament yarn of solvent spun cellulose which is then converted to

chemically modify the yarn to produce gelling properties. For example, Lyocell yarns

can be used as a starting material and converted in a kier process to impart gel- forming

behaviour to the yarn.

Yarns made according to the processes of the present invention preferably have a dry

tensile strength of at least lOcN/tex, preferably from 10 to 40 cN/tex and most preferably

from 16 to 35 cN/tex as measured by British Standard ISO 2062 2009.

Alternatively the open structure of the dressing of the invention can be made by weaving

using a textile yarn and the resulting fabric then converted to impart gel-forming

behaviour to it to form an open structure of gel-forming fibres.

It is also possible to warp or weft knit an open structure using a textile yarn such as

Lyocell and then convert the resulting fabric to make the wound dressing of the
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invention. Further it is possible to embroider an open structure in textile yarn onto a

support film which is then removed for instance by washing and the resulting structure

converted to form an open structure comprising a yarn of gel-forming fibres.

In a further aspect the invention provides a process for making an open structure or net

of gel-forming fibres by:

embroidering an open structure in a textile yarn on a soluble support film;

removing the support film by dissolving it and

converting the structure give gel forming characteristics to the yarn and to form a

structure comprising a yarn of gel forming fibres.

A preferred method of converting the yarns or fabrics is described in WO 00/01425. For

example the yarns or fabrics can be carboxymethyiated by pumping a reaction fluid

through the reaction vessel and therefore the cellulosic materials at 65°C for 90 minutes.

The reaction fluid is a solution of an alkali (typically sodium hydroxide) and sodium

monochloroacetate in industrial denatured alcohol. After the reaction time, the reaction

is neutralised with acid and washed before being dried in a laboratory oven for 1 hour at

40°C.

Preferred embodiments of the invention are illustrated in the drawings in which:

Figure 1 is a graph showing tensile strengths for yarns according to the invention;

Figure 2 shows open structures produced from a yarn comprising gel forming fibres in a

relaxed, slightly stretched out and wet and slightly stretched out state;

Figure 3a shows a fabric knitted using Tencel warps and weft insertion of a yarn

according to the invention in both dray and wet states;

Figure 3b shows the locking in of one yarn by another for the fabrics in Figure 3a;

Figure 4 shows an open structure produced by embroidering a textile yarn on a film, (a)

showing the embroidered two layered structure on a film, (b) showing the converted dry

structure and (c) showing that structure wet;

Figure 5 shows a locked in a warp knitted structure produced using HF-201 1/250;

Figure 6 shows a microscope image of Figure 5 showing connecting yarns forming

stitches within the pillar stitch;

Figure 7 shows a converted woven structure in a dry state;

Figure 8 shows the structure from Figure 7 but wet.

The invention is illustrated by the following examples.
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Example 1 - Spinning Yarn from staple gel-forming fibres

Lyocell fibres and carboxymethyl cellulose staple fibres in blends of 50:50, 60:40 and

70:30 CMC:Lyocell were made by carding on a Trutzschler cotton card and spinning the

resulting sliver at a twist of 650 turns/meter.

Example 2 - Converting a textile yarn to a gel-forming yarn

Yarns were converted in the laboratory using a mini kier. In both trials, staple and

filament lyocell yarns were converted. The yarns used for the conversion were staple 33

Tex Tencel®; HF-201 1/090; and 20 Tex filament lyocell batches HF-201 1/051 (trial 1)

and HF-201 1/125 (trial 2). Tencel® is a Lenzing owned, trademarked brand of lyocell

and the Tencel® yarn used was a spun staple yarn. The filament lyocell was supplied by

Acelon chemicals and Fiber Corporation (Taiwan) via Offtree Ltd.

The advantages of converting a yarn are that complete cones of yarn could potentially be

converted in one relatively simple process, and the processing of gelling fibres is

avoided, thus reducing the number of processing steps required and damage to the fibres.

Trial 1 - Yarn Wrapped Around Kier Core

In this trial, Tencel® yarn was tightly wrapped around the perforated core of the kier

using an electric drill to rotate the core and pull the yarn from the packages for speed.

This meant that the yarn was wrapped tightly around the core under tension.

The yarn was converted by a process as described in WO 00/01425 in which

carboxymethylation was carried out by pumping fluid through the kier and therefore the

cellulosic materials at 65C for 90 minutes. The reaction fluid was a solution of an alkali

(typically sodium hydroxide) and sodium monochloroacetate in industrial denatured

alcohol. After the reaction time, the reaction was neutralised with acid and washed

before being dried in a laboratory oven for 1 hour at 40 C.

The conversion was successful and both staple and filament gelling yarns were produced;

HF-201 1/103 and HF-201 1/105 respectively. Due to the tight and uneven wrapping of the
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staple yarn around the core, it had to be removed using a scalpel which left multiple short

lengths (approximately 14cm) of the converted yarn.

Trial 2 - Small Yarn Hanks

The aim of the second trial was to produce longer lengths of converted yarns for testing

hence a small hank was made of each the staple and filament lyocell yarns by hand and

these were placed between layers of fabric for the conversion.

The yarn was converted by placing the hanks in a kier and converting to form a gel-

forming fibre yarn as described above for Trial 1.

The conversion was successful and both staple and filament gelling yarns were produced;

HF-201 1/146 and HF-201 1/147 respectively.

Yarn Summary

Sample HF

Gelling Yarns 50:50 Spun staple gelling yarn HF-201 1/001

60:40 Spun staple gelling yarn HF-201 1/088

70:30 Spun staple gelling yarn HF-201 1/108

Converted staple yarn (trial 1) HF-201 1/103

Converted filament yarn (trial 1) HF-201 1/105

Converted staple yarn (trial 2) HF-201 1/146

Converted filament yarn (trial 2) HF-201 1/147

Non-Gelling Yarns Staple Tencel® HF-201 1/090

Filament lyocell (sample) HF-201 1/051

Filament lyocell (bulk) HF-201 1/125

Results from Examples 1 and 2

With the exception of HF-201 1/051, all of the yarns were tested for wet and dry tensile

strength. Adaptations were made to the standard method BS EN ISO 2062:2009;

"Textiles — Yarns from packages: Determination of single-end breaking force and

elongation at break using constant rate of extension (CRE) tester". A Zwick tensile
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testing machine was used with a gauge length of 100mm. The test uses a 100N or 20N

Had cell to exert a constant rate of extension on the yarn until the breaking point is

reached. Wet tensile testing was measured by wetting the samples with 0.2ml of

solution A in the central 3 to 4cm of each yarn and leaving for 1 minute. The wetted

sample was then placed in the jaws of the Zwick and clamped shut. Tensile strength was

tested as the yarns produced need to be strong enough to withstand the tensions and

forces applied during knitting, weaving and embroidery.

Tensile Strength

The results showed that all of the yarns were stronger when they were dry than when they

were wet, with HF-201 1/108, the 70:30 gelling yarn, showing the largest proportional

strength decrease.

Of the yarns tested, HF-201 1/108 was the weakest yarn both when wet and dry with

tensile strengths of 12.4 and 3.4cN/Tex respectively, despite containing 30% lyocell

fibres. As this was the weakest yarn, but it was successfully weft knitted; HF-201 1/120

and woven; HF-201 1/169 into fabrics, it is believed that all of the other yarns would also

be strong enough to be converted into fabrics.

Both approaches successfully produced gelling yarns.

Example 3 Producing open structures from gel-forming yarn

A yarn was produced with a 2/12s worsted count consisting of 60% CMC fibres and 40%

viscose fibres, each with a staple length of ~40mm and the fibres were blended at the

fibre stage. The yarn was produced using a worsted system and two 12 count strands

were plied together. When dry, the yarn felt soft and the plying was clear as the two

strands wrapped around each other. On wetting with Solution A, the yarn gelled and

swelled to form a thicker yarn, and the plying became more pronounced.

A sample was made using this yarn on a warp knitting/stitch bonding machine and was

hydrated with Solution A.

The sample structure was knitted with Tencel warp yarns and gelling yarn wefts in a net-

like arrangement, which is especially visible when the structure is opened by gentle
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stretching, as shown in figure 2. On wetting the structure gels slightly and feels wet but it

holds its open shape well.

Example 4

A yarn comprising gel forming fibres was produced by the method of example 3. Using

this yarn a fabric was knitted using Tencel warps and gelling yarn weft insertion. The

weft yarns were inserted in such a way that they became locked in due to the pattern of

knitting. This material has the weft yarn path notation of 0-1/1-1/1-2/2-3/3-2/2-1/1-2//.

The material felt quite thin and when wet, it gels but seems to hold fluid on its surface.

Example 5 Producing open structures from a textile yarn

Using a Tajima TMEX-C1201 embroidery machine fabrics were produced on a PVA film

from lyocell thread (on the bobbin and as the top thread).

Thread = Gutermann 120 Tex lyocell thread from Tony Slade (T.S. Sewing Supplies)

Software = Wilcom ES

Programme name = honeycomb

Number of stitches = 12,369 per 2 layers

Backing film = Soluble PVA film

Speed used = 1200rpm

The film was removed by washing in warm tap water in a sink using lots of agitation

until the film looked to have been removed. The samples were air dried on the bench

The fabrics were converted by a process as described in WO 00/01425 and detailed in

Example 2.

Example 6.

Warp knitting to produce a locked in structure.

To produce a fully locked in structure, a warp knitted fabric without any weft inlays is

preferred. In the following example (figure 5) a fabric has been formed from a set of 4

pillar stitches, the yarn then underlaps to the adjacent set of pillar stitches and continues

to form pillar stitches on this needle before underlapping back to the initial needle. Eg a

typical yarn path notation for the simplest type of this fabric would be 0-2/2-1/2-1/2-0/0-

1/0-1//. By using 2 sets of warp ends within one set of chain stitch alternating the yarn
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used for each stitch stops the structure being able to be unravelled easily. This structure

could be complicated by using more needles within the design or using addition warp

beams to underlap in opposite directions. The fabric produced is a locked in structure as

the each knitted stitch is secured by a knitted stitch of another yarn end stopping the

structure from unravelling and the threads going perpendicular to the pillar stitches also

form loops within the structure, as shown in figure 6, ensuring that these are locked in.

Example 7 Weaving

Open plain weave structures have been produced on a Northrop loom, using a gelling

yarn previously described, HF-20 11/108 to produce fabric HF-20 1/169. And by using a

Tencel spun yarn HF-20 11/090 and converting at the fabric stage, to produce fabric HF-

201 1/136. The structure uses a warp density of 7.8 ends/cm and a weft density of 5.5

picks/cm.

Figure 7 shows HF-201 1/136, the sample converted at the fabric stage using the lab

conversion process as previously described. This produced an open structure that is thin

and flexible in its dry form. When wet this structure is less stable and bunches, but forms

a gelled structure as shown in figure 8.

Example 8

To produce a locked in woven sample, leno weaving is used. Leno weaving is a form of

weaving in which warp threads are made to cross one another between the picks. As the

warp yarns cross one another they are able to hold the weft yarns in place so little

movement occurs within the structure. When the sample is cut theoretically the yarns

should not be able to be removed as the free end is held in place by multiple warps

within the rest of the structure. The leno can be applied to all or some of the yarns within

the fabric.



- 15 -

Claims

1) A wound dressing for use in vacuum wound therapy comprising a wound contact layer which is
an open structure comprising a yarn comprising gel-forming filaments or fibres, the structure having a
porosity which allows exudate to flow through it.

2) A wound dressing as claimed in claim 1 wherein the open structure has a pore or mesh size
between 0.5mm2 to 5.0 mm2.

3) A wound dressing as claimed in claim 1 or claim 2 wherein the pore or mesh size of the open
structure is between 3.0 mm2 to 4.0 mm2 .

4) A wound dressing as claimed in any preceding claim wherein the yarn has a linear density of 20
tex to 40 tex.

5) A wound dressing as claimed in any preceding claim wherein the open structure is knitted with a
pore or mesh size between 0.5mm2 to 5.0 mm2.

6) A wound dressing as claimed in claims 1 to 4 wherein the dressing is in the form of a net with
yarn joined at intervals to form a set of meshes where the pore or mesh size is between 0.5mm2 to 5.0
mm2

7) A device for vacuum wound therapy comprising:
a wound dressing which is an open structure comprising a yarn of gel-forming filaments or fibres, the
structure having a porosity which allows exudate to flow through it;
a source of vacuum situated to be separated from the wound bed by the wound dressing; and
a vacuum sealing layer covering the wound dressing and adapted to retain relative vacuum in the wound
contact layer.

8) A device as claimed in claim 7 wherein the dressing is an open structure having a pore or mesh
size between 0.5mm2 to 5.0 mm2.

9) A process for making a yarn comprising gel-forming fibres comprising the steps of:
(i) blending staple gel-forming fibres optionally with textile fibres;
(ii) carding to form a continuous web;
(iii) drawing the web to produce a sliver and
(iv) rotor spinning to produce a yarn.

10) A process as claimed in claim 9 wherein from 30% to 100% by weight of gel-forming fibres are
blended with from 0% to 70% by weight textile fibres.

11) A process as claimed in claim 9 wherein from 50% to 100% by weight of gel forming fibres are
blended with from 0% to 50% of textile fibres.

12) A process as claimed in claim 9 wherein the fibres have a staple length of 30 to 60mm.

13) . A process for making an open structure or net comprising a yarn of gel-forming fibres
comprising the steps of:
(i) embroidering an open structure in a textile yarn on a soluble support film;
(ii) removing the support film by dissolving it and
(iii) chemically modifying the structure to give the yarn gel-forming properties to form a structure
comprising a yarn of gel forming fibres.

14) A process for making a yarn comprising gel-forming fibres comprising the steps of:
(i) obtaining cellulosic staple fibres or filament;
(ii) spinning or twisting the cellulosic fibres or filament to form a yarn;
(iii) chemically modifying the yarn to give the yarn gel-forming properties.
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15) A process as claimed in claim 13 or 14 wherein the chemical modification is carboxymethylation
using a reaction fluid of a solution of an alkali and sodium monochloroacetate in industrial denatured
alcohol.

16) A yarn made according to the process of claim 13 or claim 14 wherein the tensile strength of the
yarn is at least lOcN/tex.

17) A yarn comprising a blend of from 30% to 100% by weight of gel-forming fibres and 0% to 70%
by weight textile fibres.

18) A yarn as claimed in claim 17 wherein the tensile strength of the yarn is at least lOcN/tex.

















INTERNATIONAL SEARCH REPORT
International application No

PCT/GB2012/05295O

A. CLASSIFICATION O F SUBJECT MATTER
INV. A61L15/60 A61L15/42 A61F13/00 D02G3/04 D02G3/44

D06M13/21 D06M23/1Q
ADD.
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61F A61L D02G D 6

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2010/042034 Al ( I ESINGER BI RGIT [DE] ) 1-8
18 February 2010 (2010-02-18)
paragraph [0123] - paragraph [0124]
paragraph [0157]
c l aims 1 , 10

0 98/46818 Al (SQUIBB BRISTOL MYERS CO 1-8, 17 ,
[US] ; COURT ANDREW D [GB] ; MAH0NEY PETER M 18
J [ ) 22 October 1998 (1998-10-22)
exampl es 9-12

US 2002/129596 Al (DRIGGARS SONNY B [US] 9-12
DRIGGARS SONNY B [US] ET AL)
19 September 2002 (2002-09-19)
paragraph [0010]

/ -

X Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other " document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

28 February 2013 06/03/2013

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Fiocco, Marco



INTERNATIONAL SEARCH REPORT
International application No

PCT/GB2012/05295O

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 00/01425 Al (AKZO NOBEL UK LIMITED 1-8,
[GB] ; PATEL CHAMPA [GB] ; BRAY ROGER [GB] ) 14-18
13 January 2000 (2000-01-13)
exampl e 1 13

E Karamuk ET AL: "TI SSUPOR: Devel opment 13
of a structured wound dressing based on a
texti e composi t e functional i sed by
embroi dery technol ogy" ,
KTI . PR0JEKT N°-511,
1 January 2001 (2001-01-01) , XP55054592,
Retri eved from the Internet:
URL:http://www.ti ssupor.com/pdf/ti ssupor_k
t i .pdf
[retri eved on 2013-02-26]
the whole document

W0 01/23653 Al (HUDSON JOHN OVERTON [GB] ) 1-8,
5 Apri l 2001 (2001-04-05) 14-18
page 4 , l i ne 17 - page 5 , l ine 4
page 9 , 1i ne 7 - 1ine 12
c l aims 17 , 18

W0 99/64080 Al (AKZO NOBEL UK LIMITED 1-8, 17 ,
[GB] ; UNIV LEEDS [GB] ; FERGUSON PAUL JOHN 18
[GB] ; ) 16 December 1999 (1999-12-16)
page 2 , l i ne 28 - page 3 , l ine 27



INTERNATIONAL SEARCH REPORT
International application No

Information on patent family members
PCT/GB2012/05295O

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2010042034 Al 18-02-2010 DE 102008037888 Al 25-02-2010
EP 2153807 Al 17- 02-2010
US 2010042034 Al 18- 02-2010

0 9845818 Al 22-10-1998 AT 239116 T 15--05--2003
AU 719928 B2 18-- 5 -2000
CA 2256644 Al 22--10--1998
DE 69721547 Dl 5 - 6 -2003
DE 69721547 T2 18--03--2004
EP 0925396 Al 30--06--1999
ES 2196326 T3 16--12--2003

P 4267694 B2 27--05--2009
P 2000510539 A 15-- 8 -2000

US 6268544 Bl 31-- 7 -2001
O 9846818 Al 22-- 1 -1998

US 2002129596 Al 19-09-2002 CA 2367535 Al 11--07--2002
MX PA02000430 A 22-- 6 -2004
US 2002129596 Al 19--09--2002
US 2003115851 Al 26--06--2003

W0 0001425 Al 13-01-2000 AU 757461 B2 20- 02·-2003
AU 4631899 A 24- 01·-2000
CA 2335563 Al 13- 01·-2000
CN 1307489 A 08- 08·-2001
DK 2036581 T3 24- 09·-2012
EP 1091770 Al 18- 04·-2001
EP 2036581 Al 18- 03·-2009
ES 2388688 T3 17- 10·-2012

P 2002519153 A 02- 07·-2002
P 2011255215 A 22- 12·-2011

US 6548730 Bl 15-.0 .-2003
WO 0001425 Al 13- 01·-2000

W0 0123653 Al 05-04-2001 AT 263858 T 15-. 0 .-2004
AU 771967 B2 08-.04.-2004
AU 7301300 A 30-. 04 .-2001
CA 2384689 Al 05-.04.-2001
CN 1376221 A 23--10--2002
DE 60009727 Dl 13--05--2004
DE 60009727 T2 12--08--2004
EP 1216319 Al 26--06--2002
ES 2222231 T3 01--02--2005
J P 2003510475 A 18--03--2003
WO 0123653 Al 5 . 04 .-2001

WO 9964080 Al 16-12-1999 AU 4278099 A 30-12-1999
WO 9964080 Al 16-12-1999


	abstract
	description
	claims
	drawings
	wo-search-report

