
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
21

6 
31

9
B

1
*EP001216319B1*
(11) EP 1 216 319 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
07.04.2004 Bulletin 2004/15

(21) Application number: 00960844.9

(22) Date of filing: 19.09.2000

(51) Int Cl.7: D04B 1/14, D03D 15/00,
D04C 1/02

(86) International application number:
PCT/GB2000/003586

(87) International publication number:
WO 2001/023653 (05.04.2001 Gazette 2001/14)

(54) ABSORPTIVE FABRIC

ABSORBIERENDER STOFF

TISSU ABSORBANT

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE

(30) Priority: 27.09.1999 US 406490
07.07.2000 US 612038

(43) Date of publication of application:
26.06.2002 Bulletin 2002/26

(73) Proprietor: BHK Holding Ltd.
Grand Cayman (KY)

(72) Inventor: Hudson, John Overton
Glenfield, Leicester LE3 8AG (GB)

(74) Representative: Stevens, Ian Edward
Eric Potter Clarkson,
Park View House,
58 The Ropewalk
Nottingham NG1 5DD (GB)

(56) References cited:
EP-A- 0 878 204 WO-A-93/14724
WO-A-98/09590 WO-A-98/46818
WO-A-99/64080 DE-A- 3 100 466
US-A- 3 561 441



EP 1 216 319 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF INVENTION

[0001] The present invention pertains to fabrics that
are capable of absorbing a relatively large quantity of a
fluid. Certain embodiments of such fabrics are particu-
larly useful for the control of bleeding.

BACKGROUND OF INVENTION

[0002] It is known to use, for various medical and oth-
er purposes, fibrous materials, including yarns, which
gel when wet and which absorb body fluids. Such ma-
terials are used as swabs during surgery, as hemostatic
agents and wound dressings. The problem with such
materials is that they tend to become weak when wet.
Structures formed from these materials tend to break or
lose integrity upon absorption of blood or body fluids.
[0003] Among the materials used for this purpose are
collagen, oxidized cellulose, calcium alginate and he-
mostatic gelatin. Such materials will be referred to ge-
nerically herein as gel-forming materials and yarns
made therefrom as gel-forming yarns.
[0004] One particular material of this kind is sodium
carboxymethylcellulose (CMC), staple fibre forms of
which are used in non-woven fabrics that are commonly
used in post-trauma and post-surgical situations as
wound dressings. CMC gels upon contact with water,
blood or body fluids, and swells to absorb such materi-
als. CMC also facilitates blood clotting while absorbing
any exude and is, therefore, hemostatic. In addition, it
is well known that CMC is hydroscopic so it does not
readily dry into clotted blood, and therefore can be re-
moved easily without causing re-bleeding. If it does dry,
it can be easily re-gelled by wetting with water or saline
solution.
[0005] A composite structure, incorporating gel-form-
ing fibres and conventional textile fibres, is disclosed in
international patent application, WO 98/46818. The ma-
terials described in WO 98/46818 as gel-forming fibres
are essentially the same as those which are useful, in
yarn form, in the present invention.
[0006] In the structure disclosed in WO 98/46818, the
gel-forming fibres are said to be "laid-in" to a knitted fab-
ric. Applicant believes, however, that a knitted structure
as disclosed there would, to a significant degree, lose
its physical integrity upon gelling of the gel-forming fi-
bres and would not be suitable in an application in which
the fabric is stretched when the gel forming fibres are
gelled.

SUMMARY OF INVENTION

[0007] The present invention provides a composite
knit, woven or braided fabric comprised of a combination
of gel-forming yarn and reinforcing yarn, wherein the re-
inforcing yarn is knit, woven or braided such that the fab-

ric is capable of retaining its structural integrity inde-
pendent of the gel-forming yarn.
[0008] In one embodiment of the present invention,
the gel-forming yarn is composed of a hemostatic ma-
terial such as sodium carboxymethylcellulose (CMC).
[0009] Typically the reinforcing yarn is a thin strong
synthetic material, such as nylon.
[0010] In the knit, woven or braided fabric of this in-
vention, the gel-forming yarn may follow the same yarn
path as some or all of the reinforcing yarn courses. The
gel-forming yarn may also follow a different path by
which it is laid in or interwoven with the reinforcing yarn.
[0011] In one form of the present invention, the fabric
may be made by weaving, knitting or braiding a com-
posite fabric comprised of reinforcing yarn and a gel-
forming yarn such as oxidized cellulose or CMC. Alter-
natively, such a fabric may be made by weaving, knitting
or braiding, with a reinforcing yarn, a cellulosic yarn, the
woven, knit or braided structure being such that the
structural integrity of the fabric is dependent on the re-
inforcing yarn only, and then converting the cellulosic
yarn therein to oxidized cellulose or sodium car-
boxymethylcellulose.
[0012] This conversion process is conventional and
requires only that the reinforcing yarn be resistant to
chemical attack in the conversion process. The cellulos-
ic yarn thus converted is in fact gel-forming, highly ab-
sorptive and may be hemostatic. In knit form, the result-
ant fluid absorbing fabric is stretchable, to the degree
the reinforcing yarn and/or the structure of the fabric is
stretchable. Such a fabric retains its structural integrity
even when stretched and when the gel-forming yarn has
absorbed water or blood or body fluid and formed a gel
therewith.
[0013] This conversion process may be useful also
with unreinforced knitted, woven or braided cellulosic
fabric, that is cellulosic fabrics without reinforcing yarn,
and to non-woven structures comprised of precursors
of gel-forming fibres or yarns.
[0014] Still another form of reinforced gel-forming ab-
sorbent fabric, within the scope of this invention, may
be made by forming the fabric or other structure with a
composite yarn, the yarn itself comprising a composite
or combination of gel-forming fibre (or a precursor there-
of, convertible as described above) with a reinforcing fi-
bre. Such a composite yarn may comprise a yarn spun
from a combination of such fibres or a core spun yarn,
wherein the core fibre is a continuous strand of a rein-
forcing filament, or filaments, made of a material such
as nylon.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

Figure 1 is a diagrammatic view of one knitted em-
bodiment of the present invention.
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Figure 2 is a diagrammatic view of another knitted
embodiment of the present invention.

DETAILED DESCRIPTION OF INVENTION

[0016] The present invention, in one embodiment,
comprises a composite fabric, which retains its structur-
al integrity while absorbing a large quantity of fluid, and
particularly to such a fabric useful for the control of
bleeding. One application for such a fabric is in an ex-
pandable hemostatic device for the control of bleeding
in body cavities, as disclosed and claimed in a separate
patent application of partial common inventorship here-
with, U.S. Application Serial No. 09/406/166, filed Sep-
tember 27, 1999.
[0017] As used herein, the term "hemostatic" refers to
a material that retards or prevents bleeding. Some gel-
forming materials, such as CMC, are hemostatic. The
term "reinforcing" yarn refers to a yarn that has greater
tensile strength in a wet phase than a gel-forming yarn
with which it is combined.
[0018] The word "yarn," as used herein, refers to an
indefinite length of material suitable for weaving, knitting
or braiding, typically comprised of one or more continu-
ous strands of material or a multiplicity of relatively short
length fibres spun into a fibre bundle of indefinite length,
or some combination of continuous strands and spun
fibres.
[0019] Gel-forming materials or yarns, of the type
generally referred to herein, typically soften to form a
gel or partially dissolve when brought into contact with
a suitable liquid such as blood. Such a material absorbs
liquid and will absorb many times its own weight. Certain
gel-forming materials are referred to as hemostatic be-
cause they tend to cause blood to clot while absorbing
any exudate. Hemostatic, gel-forming materials, such
as CMC, are particularly useful for medical purposes
wherein the absorption of body fluids is important. Such
materials are also used during surgery, or other medical
procedures, as hemostatic agents and wound dress-
ings.
[0020] The composite fabric of the present invention
comprises a reinforcing yarn woven, knitted or braided
with a gel-forming yarn. Typically, the reinforcing yarn is
a relatively strong synthetic material, with which the gel-
forming yarn is placed side by side during the weaving,
knitting or braiding of the gel-forming and reinforcing
yarns into a woven, knitted or braided fabric. Alterna-
tively, all or less than all of the yarn courses of the rein-
forcing yarn may be accompanied by gel-forming yarn.
Alternatively also, still other yarn courses or picks of the
woven or knitted fabric may comprise gel-forming yarn
only, so long as the network of woven or knitted reinforc-
ing yarn retains its structural integrity independent of the
gel-forming yarn.
[0021] In general, it is preferred for present purposes
to maximize the proportion of gel-forming yarn in the fab-
ric and incorporate as little as possible of the reinforcing

yarn, while still ensuring adequate strength in the fabric
after the gel-forming yarns have gelled. As a practical
matter, at least 5% (by weight) of reinforcing yarn is re-
quired but a larger proportion of reinforcing yarn may be
used to yield a fabric of greater strength.
[0022] CMC, a preferred gel-forming material in the
present invention, may be made by the chemical con-
version of a variety of cellulosic materials, such as vis-
cose rayon, cotton, etc. One cellulosic yarn suitable for
the present invention is a Lyocell yarn. It is available
from Spinneroff Streif AG, Zurichstrasse 170, Uathal,
Switzerland. Lyocell is a solvent spun cellulose, pro-
duced from the natural cellulose in wood pulp by disso-
lution of the pulp in a solvent and then extruding the so-
lution through a multiple-hole die, called a spinneret, to
form a yarn comprised of a plurality of continuous
strands. The solvent is vaporized in the process, leaving
a continuous multi-filament yarn composed of pure cel-
lulose.
[0023] The filaments in such a yarn may be chopped
into staple form and spun into a yarn in a way similar to
that used in processing cotton fibre.
[0024] In accordance with one aspect of the present
invention, such an unconverted cellulose yarn is readily
woven, knit or braided into a precursor fabric, from which
the fabric of the present invention is made by conversion
of the cellulose to sodium carboxymethylcellulose or to
oxidized cellulose, in accordance with well-known tech-
niques.
[0025] In the conversion of cellulose to sodium car-
boxymethylcellulose, less than all of the cellulose build-
ing blocks may be converted to the sodium car-
boxymethylcellulose form and the degree of this conver-
sion will dictate the degree to which a resultant CMC
yarn will absorb water and form a gel therewith. This pro-
portion is sometimes referred to as the conversion fac-
tor. While the present invention is not limited to sodium
carboxymethylcellulose of any particular conversion
factor, such materials with a conversion factor of 50 to
70% are preferred in the fabric of the present invention.
[0026] Oxidized cellulose, which is conventionally
used in knitted form as a hemostatic agent during sur-
gery, may also be used in the reinforced fabric of the
present invention and may also be converted (oxidized)
after cellulosic yarn is first woven, knit or braided into a
precursor fabric.
[0027] Yet another hemostatic material, useful in the
present invention, is calcium alginate, which is a mate-
rial derived from seaweed, and, in matted fibre form, is
also used as a wound dressing. Other fibrous polysac-
charides, with similar chemistry and properties to CMC,
may also be used.
[0028] Combinations of different gel-forming agents
may be used within the scope of the present invention.
Such combinations may be made by forming a yarn from
different gel-forming or hemostatic fibres and/or by
weaving, knitting or braiding combinations of different
gel-forming yarns.
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[0029] In the case where a precursor fabric is first
formed with cellulose yarn, and the knitted, woven or
braided cellulose yarn is then converted to gel-forming
oxidized cellulose or sodium carboxymethylcellulose,
the reinforcing yarn must be non-reactive with the reac-
tants and the products of the process of converting the
cellulosic material into the gel-forming, chemically mod-
ified form thereof.
[0030] Referring to Figure 1, the step of weaving, knit-
ting or braiding involves conventional methods, which
are known. In accordance with the present invention,
each of the multiple yarn end feeds to a weaving loom,
knitting machine or braiding machine may comprise, in
effect, two yarn ends, fed in parallel, one the gel-forming
yarn (or a precursor yarn suitable for subsequent con-
version to a gel-forming yarn), and one the reinforcing
yarn. With a weft knit fabric constructed in this way as
an example, the knit fabric product would include, as
shown in Figure 1, a thin reinforcing yarn 2, combined
in all yarn courses with a thicker (but weaker) yarn 1,
which is either a gel-forming fibre or is convertible to a
gel-forming yarn (i.e. a gel-forming yarn precursor).
[0031] In such a structure, at least some of the gel-
forming yarn courses may be omitted, depending on the
relative degree of strength and absorptive capacity de-
sired. Shown in Figure 2 is another knit fabric of the
present invention. Reinforcing yarns 3 are knit so as to
provide structural integrity to the fabric, while gel-form-
ing (or precursor to gel-forming) yarns 4 are inlaid there-
with. The inlaying of gel-forming yarns 4 is such that
even if the gel-forming yarns 4 are fully dissolved, the
network of reinforcing yarns will maintain the structural
integrity of the fabric.
[0032] Knit forms of the composite fabric of this inven-
tion have some inherent stretchability. In certain embod-
iments of the fabrics, such as those shown in Figures 1
and 2, still more stretchability may be provided. More
specifically, the reinforcing yarn itself may be stretcha-
ble so that the fabric itself is more stretchable. This is
particularly useful when the fabric is intended for dispo-
sition around a balloon-expanding device, as described
in the above-referenced co-pending U.S. patent appli-
cation. For that purpose, a tubular fabric is preferred.
[0033] In fact, one particularly effective use for the
fabric of the present invention is as a hemostatic shroud
covering an expansible device, adapted for disposition
in a body cavity or passageway, such as a nasal pas-
sageway, to control bleeding therein, as disclosed in the
above-referenced U.S. Patent Application Serial No.
09/406,166, filed September 27, 1999.
[0034] While the range of fabrics required for different
applications is very wide, an exemplary fabric, made for
use in a nasal hemostatic device, comprises a knit con-
struction, as illustrated in Figure 1, knitted into a tubular
form in accordance with well-known methods. In this ex-
emplary fabric, a gel forming precursor yarn (12 tex lyo-
cell spun yarn is knit together with a reinforcing yarn
comprised of 17 decitex 3 filament nylon. The fabric

structure is a plain weft, knitted in circular form with 36
needles. The loop length is 5 mm and the weight of the
finished fabric is 1.6 grams per metre (wet relaxed and
dried to normal moisture regain). The reinforcing yarn
comprises about 12%, by weight, of this fabric before
conversion of the Lyocell to CMC and about 11% after
that conversion.
[0035] The conversion of the Lyocell in this exemplary
fabric is accomplished by methods well known in the art.
[0036] While the nylon reinforcing yarn used in this
embodiment would not be considered stretchable, the
fabric structure itself is stretchable and deformable, that
is it will expand in diameter at the expense of its length.
[0037] Apart from the composite fabric as described
above, the present invention also includes the process
of making a gel-forming or hemostatic structure, includ-
ing a matted fibre or laid-in knit structure, as disclosed
in the above-referenced WO 98/46818, by first forming
the structure with gel-forming fibre precursors, such as
cellulose fibre or yarn, and then converting the structure
to the gel-forming state thereof, namely oxidized cellu-
lose or CMC.
[0038] Still other composites and fabrics within the
scope of this invention comprise a composite yarn, the
structure of which includes both reinforcing fibres, such
as nylon, and gel-forming fibres (or precursors thereof).
[0039] The most elementary method of combining two
different fibres within one yarn is to simply spin the yarn
from a mixture of the two fibres in staple form. However,
this may lead to an overly weakened yarn once the gel-
ling has taken place.
[0040] A preferred example of such a composite yarn
is a core spun yarn, that is a yarn wherein staple fibres
are spun around a preformed yarn. This preformed yarn
may be another spun yarn, or, more commonly, a con-
tinuous filament yarn. This preformed yarn may com-
prise a reinforcing material, such as nylon. Gel-forming,
or precursors of gel-forming, fibres comprise a second
component of the final yarn product. The gel-forming fi-
bres therein (converted from precursor materials either
prior to or after spinning) provide absorptive and hemo-
static capacity to the yarn and the reinforcing fibres or
central filament of the preformed yarn provide strength.
Such a yarn may be woven, knit or otherwise incorpo-
rated into a fabric or other structure, wherein fluid or
blood absorption are important.
[0041] While the product and method of making the
product of this invention have been described in con-
nection with several specific embodiments, it should be
understood that numerous modifications could be made
by persons of skill in this art without departing from the
true spirit and scope of the invention. Accordingly, the
above description is intended to be merely illustrative
and not limiting.
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Claims

1. A composite knitted, woven or braided fabric com-
prising a combination of:

yarn (1, 4) which is either gel-forming or is a
precursor yarn, capable of being converted to
a gel-forming yarn; said gel-forming yarn or gel-
forming yarn precursor (1, 4) being woven, knit-
ted or braided with a reinforcing yarn (2, 3), the
knitting, weaving or braiding of such reinforcing
yarn (2, 3) comprising a network capable of pro-
viding physical integrity to said fabric independ-
ent of said gel-forming yarn or gel-forming yarn
precursor (1, 4).

2. The fabric of Claim 1 wherein said gel-forming yarn
precursor (1, 4) is a cellulosic yarn.

3. The fabric of Claim 1 wherein said gel-forming yarn
(1, 4) is comprised of sodium carboxymethylcellu-
lose.

4. The fabric of Claim 1 wherein said gel-forming yarn
(1, 4) is selected from the group consisting of sodi-
um carboxymethylcellulose, oxidized cellulose, and
calcium alginate.

5. The fabric of any one of Claims 1 to 4 wherein said
reinforcing filament (2, 3) is a nylon continuous mo-
no or multifilament yarn.

6. The fabric of any one of Claims 1 to 5 comprising
one or more yarns (1, 4) capable of gelling upon
contact with liquid, and one or more reinforcing
yarns (2, 3), wherein said reinforcing yarn (2, 3) has
greater tensile strength than said gelling yarn (1, 4)
in a wet phase, and wherein said fabric is highly ab-
sorbent to blood and body fluids.

7. A method of making a composite fabric comprised
of a combination of gel-forming yarn (1, 4) and re-
inforcing yarn (2, 3) said method comprising the
steps of:

weaving, knitting or braiding together a plurality
of courses of said gel-forming (1, 4) and said
reinforcing yarns (2, 3),
said plurality of yarns including at least one said
yarn having hemostatic properties (1, 4) and at
least one said yarn (2, 3) having a tensile
strength greater than the tensile strength of
said hemostatic yarn in a wet phase, said high-
er strength yarn (2, 3) being woven, knit or
braided so as to provide structural integrity to
said fabric independent of said hemostatic yarn
(1, 4).

8. The method of Claim 7 wherein said yarn (1, 4) hav-
ing hemostatic properties is converted cellulose
yarn.

9. The method of Claim 8 wherein said converted cel-
lulose yarn (1, 4) is sodium carboxymethylcellulose,
converted after the knitting, weaving or braiding of
a cellulose precursor yarn.

10. The method of Claim 8 wherein said cellulose yarn
(1, 4) is oxidized to produce oxidized cellulose fibre.

11. The method of Claim 10 wherein said cellulose yarn
(1, 4) is oxidized after the step of said weaving, knit-
ting or braiding.

12. The method of Claim 7 wherein said yarn (1, 4) hav-
ing hemostatic properties is calcium alginate.

13. A precursor fabric capable of being converted into
a composite woven, knitted or braided fabric of any
one of Claims 1 to 6, said precursor fabric compris-
ing a network of woven, knitted or braided yarns ca-
pable of retaining the structural integrity thereof in
the presence of said selected fluid and, combined
therewith, precursor yarn (1, 4) capable of being
converted to gel-forming yarn (1, 4), which gel-form-
ing yarn (1, 4) has a capacity to absorb said prese-
lected fluid by forming a gel therewith.

14. A method of making a fabric of any one of Claims 1
to 6 by first making a structure of a material includ-
ing fibrous material which is chemically convertible
to a gel-forming absorptive material (1, 4), and then
chemically converting said material to its gel-form-
ing, absorptive form (1, 4).

15. A method, as recited in Claim 14, wherein said pre-
cursor material (1, 4) is a cellulosic yarn.

16. A method, as recited in Claim 15, wherein said con-
verted material (1, 4) is CMC.

17. A method, as recited in any one of Claims 14 to 16,
wherein the finished structure is a knitted fabric.

18. A method, as recited in any one of Claims 14 to 16
wherein the finished structure is a woven fabric.

19. A method, as recited in any one of Claims 14 to 16,
wherein the finished structure is a braided fabric.

20. A structure, as recited in Claims 17, 18 or 19 where-
in the fabric is in a tubular form.
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Patentansprüche

1. Ein zusammengesetzter gestrickter, gewirkter, ge-
webter oder geflochtener Stoff, der folgende Merk-
male aufweist:

ein Garn (1, 4), das entweder gelbildend ist
oder ein Zwischengarn aufweist, welches ge-
eignet ist, in ein gelbildendes Garn umgewan-
delt zu werden; das gelbildende Garn oder das
Zwischengarn (1, 4) mit einem verstärkenden
Garn (2, 3) verwebt, verstrickt oder verflochten
ist, wobei das verstrickte, verwebte oder ver-
flochtene verstärkende Garn (2, 3) ein Netz-
werk bildet, das die physikalische Intaktheit des
Stoffes unabhängig von dem gelbildenden
Garn oder dem Zwischengarn bereitstellt.

2. Der Stoff nach Anspruch 1, dadurch gekennzeich-
net, dass das gelbildende Zwischengarn (1, 4) ein
Cellulosegarn ist.

3. Der Stoff nach Anspruch 1, dadurch gekennzeich-
net, dass das gelbildende Zwischengarn (1, 4) Na-
triumcarboximethylcellulose aufweist.

4. Der Stoff nach Anspruch 1, dadurch gekennzeich-
net, dass das gelbildende Zwischengarn (1, 4) aus
der Gruppe Natriumcarboximethylcellulose, Oxicel-
lulose und Kalziumalginat ausgewählt ist.

5. Der Stoff nach einem der Ansprüche 1 bis 4, da-
durch gekennzeichnet, dass das verstärkende
Garn (2, 3) ein endloses Monofilamentgarn oder ein
Multifilamentgarn aus Nylon ist.

6. Der Stoff nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, dass er ein oder mehrere,
bei Kontakt mit Flüssigkeit gelbildende Garne (1, 4)
und ein oder mehrere verstärkende Garne (2, 3)
aufweist, wobei das verstärkende Garn (2, 3) eine
größere Zugfestigkeit als das gelbildende Garn in
feuchtem Zustand aufweist und der Stoff Blut und
Körperflüssigkeiten absorbierend ausgebildet ist.

7. Ein Verfahren zur Herstellung eines zusammenge-
setzten Stoffes aus einer Kombination eines gelbil-
denden Garns (1, 4) und eines verstärkenden
Garns (2, 3) mit folgenden Verfahrensschritten:

Weben, Stricken, Wirken oder Flechten des
gelbildenden Garns (1, 4) und des verstärken-
den Garns (2, 3),

wobei mindestens ein Garn (1, 4) mit blutstil-
lenden Eigenschaften und mindestens ein Garn (2,
3) mit einer höheren Zugfestigkeit als das blutstil-
lende Garn in feuchtem Zustand eingesetzt wird

und das Garn (2, 3) mit der höheren Zugfestigkeit
gewebt, gewirkt, gestrickt oder geflochten wird, so-
dass es die strukturelle Intaktheit des Stoffes unab-
hängig von dem blutstillenden Garn (1, 4) erbringt.

8. Das Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass das Garn (1, 4) mit den blutstillen-
den Eigenschaften zu Cellulosegarn umgewandelt
wird.

9. Das Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass das umgewandelte Cellulosegarn
(1, 4) Natriumcarboximethylcellulose ist, welches
aus einem Cellulose enthaltenden Zwischengarn
nach dem Weben, Stricken, Wirken oder Flechten
umgewandelt wird.

10. Das Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass das Cellulosegarn (1, 4) unter Be-
reitstellung oxidierter Cellulosefasern oxidiert wird.

11. Das Verfahren nach Anspruch 10, dadurch ge-
kennzeichnet, dass das Cellulosegarn (1, 4) nach
dem Weben, Stricken, Wirken oder Flechten oxi-
diert wird.

12. Das Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass das Cellulosegarn (1, 4) mit den
blutstillenden Eigenschaften Kalziumalginat ist.

13. Ein Zwischenstoff, der zur Umwandlung in einen
gewebten, gestrickten, gewirkten oder geflochte-
nen Stoff nach einem der Ansprüche 1 bis 6 geeig-
net ist, dadurch gekennzeichnet, dass der Zwi-
schenstoff ein Netzwerk aus gewebten, gestrickten,
gewirkten oder geflochtenen Garnen, die geeignet
sind, die strukturelle Intaktheit in Anwesenheit von
Flüssigkeit bereitzustellen, und in Kombination da-
mit aus einem Zwischengarn (1, 4), das zur Um-
wandlung in ein gelbildendes Garn (1, 4) geeignet
ist, aufweist, wobei das gelbildende Garn (1, 4) die
Eigenschaft hat, die Flüssigkeit unter Gelbildung zu
absorbieren.

14. Ein Verfahren zur Herstellung eines Stoffes nach ei-
nem der Ansprüche 1 bis 6, dadurch gekennzeich-
net, dass zuerst eine Struktur aus einem Material
mit Fasern, die chemisch in ein gelbildendes absor-
bierendes Material (1, 4) umwandelbar sind, erstellt
wird und dann dieses Material in seine gelbildende
absorbierende Form umgewandelt wird.

15. Ein Verfahren nach Anspruch 14, dadurch ge-
kennzeichnet, dass das Material (1, 4) des Zwi-
schenstoffs ein Cellulosegarn ist.

16. Ein Verfahren nach Anspruch 15, dadurch ge-
kennzeichnet, dass das umgewandelte Material

9 10
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(1, 4) CMC ist.

17. Ein Verfahren nach einem der Ansprüche 14 bis 16,
dadurch gekennzeichnet, dass die Endstruktur
ein gestrickter oder gewirkter Stoff ist.

18. Ein Verfahren nach einem der Ansprüche 14 bis 16,
dadurch gekennzeichnet, dass die Endstruktur
ein gewebter Stoff ist.

19. Ein Verfahren nach einem der Ansprüche 14 bis 16,
dadurch gekennzeichnet, dass die Endstruktur
ein geflochtener Stoff ist.

20. Eine Struktur nach einem der Ansprüche 17, 18
oder 19, dadurch gekennzeichnet, dass der Stoff
Schlauchform aufweist.

Revendications

1. Tissu composite tricoté, tissé ou tressé comprenant
une combinaison de :

fil (1, 4) qui est soit du fil gélifiant ou qui est un
fil précurseur pouvant être transformé en fil
gélifiant ; ledit fil gélifiant ou ledit précurseur de
fil gélifiant (1, 4) étant tissé, tricoté ou tressé
avec un fil de renforcement (2, 3), le tricotage,
le tissage ou le tressage d'un tel fil de renfor-
cement (2, 3) comprenant un réseau capable
de fournir une intégrité physique audit tissu in-
dépendant dudit fil gélifiant ou dudit précurseur
de fil gélifiant (1, 4).

2. Tissu selon la revendication 1, dans lequel ledit pré-
curseur de fil gélifiant (1, 4) est un fil cellulosique.

3. Tissu selon la revendication 1, dans lequel ledit fil
gélifiant (1, 4) est composé de carboxyméthylcellu-
lose de sodium.

4. Tissu selon la revendication 1, dans lequel ledit fil
gélifiant (1, 4) est choisi dans le groupe constitué
du carboxyméthylcellulose de sodium, de la cellu-
lose oxydée, et de l'alginate de calcium.

5. Tissu selon l'une quelconque des revendications 1
à 4, dans lequel ledit filament de renforcement (2,
3) est un fil continu de nylon mono ou multifilament.

6. Tissu selon l'une quelconque des revendications 1
à 5 comprenant un ou plusieurs fils (1, 4) pouvant
se gélifier suite au contact avec du liquide, et un ou
plusieurs fils de renforcement (2, 3), dans lequel le-
dit fil de renforcement (2, 3) a une résistance à la
traction supérieure à celle du fil gélifiant (1, 4) dans
une phase humide, et dans lequel ledit tissu est très

absorbant au sang et aux fluides corporels.

7. Procédé de fabrication d'un tissu composite com-
prenant une combinaison de fil gélifiant (1, 4) et de
fil de renforcement (2, 3), ledit procédé comprenant
les étapes consistant à :

tisser, tricoter ou tresser ensemble une pluralité
de rangées desdits fils gélifiants (1, 4) et des-
dits fils de renforcement (2, 3),
ladite pluralité de fils comprenant au moins l'un
desdits fils ayant des propriétés hémostatiques
(1, 4) et au moins l'un des fils (2, 3) ayant une
résistance à la traction supérieure à la résistan-
ce à la traction dudit fil hémostatique dans une
phase humide, ledit fil (2, 3) à résistance supé-
rieure étant tissé, tricoté ou tressé, afin de four-
nir une intégrité structurelle audit tissu indépen-
dant dudit fil hémostatique (1, 4).

8. Procédé selon la revendication 7, dans lequel ledit
fil (1, 4) ayant des propriétés hémostatiques est du
fil cellulosique transformé.

9. Procédé selon la revendication 8, dans lequel ledit
fil (1, 4) cellulosique transformé est du, carboxymé-
thylcellulose de sodium, transformé après le trico-
tage, le tissage ou le tressage d'un fil précurseur
cellulosique.

10. Procédé selon la revendication 8, dans lequel ledit
fil (1, 4) cellulosique est oxydé pour produire une
fibre cellulosique oxydée.

11. Procédé selon la revendication 10, dans lequel ledit
fil (1, 4) cellulosique est oxydé après l'étape dudit
tissage, tricotage ou tressage.

12. Procédé selon la revendication 7, dans lequel ledit
fil (1, 4) ayant des propriétés hémostatiques est de
l'alginate de calcium.

13. Tissu précurseur pouvant être transformé en un tis-
su composite tissé, tricoté ou tressé selon l'une
quelconque des revendications 1 à 6, ledit tissu pré-
curseur comprenant un réseau de fils tissés, trico-
tés ou tressés pouvant conserver son intégrité
structurelle en présence dudit fluide choisi et com-
biné avec celui-ci, le fil précurseur (1, 4) pouvant
être transformé en fil gélifiant (1, 4), dont le fil géli-
fiant (1, 4) présente une capacité à absorber ledit
fluide présélectionné en formant un gel avec celui-
ci.

14. Procédé de fabrication d'un tissu selon l'une quel-
conque des revendications 1 à 6, en fabriquant
dans un premier temps une structure d'un matériau
comprenant un matériau fibreux qui est chimique-
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ment transformable en un matériau absorbant géli-
fiant (1, 4), et ensuite en transformant chimique-
ment ledit matériau en sa forme absorbante, géli-
fiante (1, 4).

15. Procédé selon la revendication 14, dans lequel ledit
matériau précurseur (1, 4) est un fil cellulosique.

16. Procédé selon la revendication 15, dans lequel ledit
matériau transformé (1, 4) est du CMC.

17. Procédé selon l'une quelconque des revendications
14 à 16, dans lequel la structure finie est un tissu
tricoté.

18. Procédé selon l'une quelconque des revendications
14 à 16, dans lequel la structure finie est un tissu
tissé.

19. Procédé selon l'une quelconque des revendications
14 à 16, dans lequel la structure finie est un tissu
tressé.

20. Structure selon les revendications 17, 18 ou 19,
dans laquelle le tissu se présente sous forme tubu-
laire.
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