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The present invention relates to a knit with outwardly protruding barbs on each of its faces, said knit being obtained by: 1) knitting
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(57) Abstract: The present mvention relates to a knit with
outwardly protruding barbs on each of its faces, said knit be -
ing obtained by: 1) knitting yarns on at least four guide bars,
one bar forming a chain leaving one needle free m two; two
bars threaded with monofilament yarn generating loops pro-
truding outwards from the faces of said knit; the fourth bar
producing the connection between the yarns of the three oth-
er bars, 1) thermosetting the knit obtained at 1), 111) forming
the barbs by melting the loops. The mvention also relates to
a prosthesis comprising such a knit.
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knit with outwardly protruding barbs on each o

faces, said
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Knit with barbs on both faces

present 1nvention relates to a prosthetic

F

1ts

knit being able to be used 1n particular as

a wall reinforcement in parietal and/or visceral

surgery.

Wall reinforcement prostheses, for example for

the abdomin

al wall, are widely used 1n surgery. These

prostheses are 1ntended to treat hernias by temporarily

or permanently fi1lling a tissue defect. These

H

prostheses are generally made of biocompatible

F

prosthetic fabric and can have a number of shapes, for

example rectangular, circular or oval, depending on the

anatomical

H

of theses

structure to which they are to adapt. Some

prostheses are made from entirely

biloresorbable varns and are i1ntended to disappear after

they have p

erformed their reinforcing function during

F

the period of cellular colonization and tissue

rehabilitation. Others comprise non-bioresorbable varns

and are i1ntended to remain permanently 1in the body of

H

the patient.

some O

arrangement

H

face of the

that are a

prosthetic

F

these prostheses are made from an

H

of varns, a knit, a woven or non-woven

fabric, comprising barbs protruding outwards from one

prosthesis: these barbs constitute hooks

ble to fix themselves either 1n another

fabric, belonging to the same prosthesis or

not, or directly 1n the biological tissues, for example
the abdominal wall.

In some cases, 1t may be desirable that the

textile used for the prosthesis 1s provided with barbs

F

on each of 1ts faces, so as to be able, for example, to

1ts faces,

t1ssues vi

prosthetic textile to the opposite face, by means of

these barbs.

fasten the prosthesis to biological tissues via each of

H

or to fasten the prosthesis to biological

H

a one of 1ts faces and "asten a second

F
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The document WO01/8166

H

production of a textile comprising

I

of 1ts faces.

H

L

PCT/EP2012/065262

describes the

barbs on only one

The production of a textile comprising barbs

H

protruding outwards from each of 1t

s faces can comprise

the manual step 1n which a textile,

as described 1n

WO01/81667, is provided with barbs or hooks on the face

remaining without barbs after the knitting. However,

such work 1s time-consuming and awkward.

The applicant has found a

I

quick

and simple

method of producing a knit with outwardly protruding

barbs on 1ts two opposite faces.

The present i1invention relates to a prosthetic

H

knit comprising an arrangement o:

least two faces for salid knit

H

- varns defining at

, Sald knit beiling

provided, on each of 1ts faces, with barbs protruding

outwards from said face, said knit being obtained by

the following steps:

1) knitting, on a warp knitting machine, varns

distributed on at least four guide bars,

comprising

needles m, said four bars operating according to a

H

defined weave repeat; one of the four bars,

empty, SO as to leave free the needles

the bar Bc,

forming a chain weave and being threaded 1 full, 1

(m+1), where 1

1s an odd number and not zero; two other bars, the bars

Bprl and BpZ2, each threaded with mon

ofilament varn, each

placing said monofilament varn as an overlap on one and

the same free needle (m+1) once eve

H

F

ry four rows of said

weave repeat, said overlaps of the bar

H

by two rows 1n relation to those of

and the same free needle (m+1),

generating loops protruding outwards

sald knit, namely from a first face

from the opposite face for the bar

Bpl being o:
the bar

I

fset

BpZ2 for one

sald overlaps

from the faces of

the

H

for the bar Bpl and
Bp2;

fourth bar,

the bar Bt, operating according to said weave repeat so

as to generate weft varns producling the connection

I

between the varns of the three other bars,

11) thermosetting the knit obtained at 1),
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iii) forming barbs by melting the loops.

Another aspect o:

H

- the present invention 1s a

process for manufacturing a prosthetic knit comprising

I

an arrangement ot

sald knit, said knit being provided,

sald process comprising the
1) knitting,

distributed on at least

needles m, said

defined weave repeat;

empty, SsO0 as to leave

varns de:

H

one of the

1s an odd number and not zero:

placing said mono

the same free needle
weave repeat, said overlaps of
by two rows 1n relation to those of

(m+1) ,

and the same

1ning at least two

faces, with barbs protruding outwards

four guide Dbars,

following steps:

four bars, the
forming a chain weave and being threaded 1

free the needles (m+1),

two other bars,

Bpl and BpZ2, each threaded with mono:

On each o

faces for

F

1ts

"rom said face,

on a warp knitting machine, varns
comprilsing

four bars operating according to a

bar Bc,
full, 1

where 1

the bars

"1lament varn, each

filament varn as an overlap on one and

(m+1)

H

free needle

H

once every four rows
the bar

the bar BpZ

generating loops protruding outwards from the

salid knit, namely

from the opposite

from a

first

face

face for the bar

for the bar

Bpl being o:

F

of said

I

fset

“"Or one

salid overlaps

H

faces otf

Bpl and

BpZ; the fourth bar,

the bar Bt, operating according to said weave repeat so

as to generate we:

between the varns

I

of the three other bars,

11) thermosetting the knit obtained at 1),

"t varns producing the connection

111) forming the barbs by melting the loops.

The knit according to the invention has barbs

on both faces,

according to the 1nvention can be per:
without

knitting step,

and the

requlring

Mariul

H

"acture of the knit

"ormed 1n a single

any supplementary

step. Thus, the knit according to the i1invention can be

manufactured simply and guickly and does not require a

F

manual step o

after the knitting.

can thus be produced industrially.

H

fastening barbs to one of the faces

The knit according to the invention

Such a knit can thus
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i

be fastened to Dbiological tissues via each of 1ts

faces. Alternatively, such a knit can be

H
p—

fastened to

biological tissues via one of 1ts <faces, a second

prosthetic textile being able to be fast

H

opposite face of said knit, by means of the

another alternative, the knit accord

H

ened to the

se barbs. In

1ng to the

invention can be fastened, by way of 1ts barbs, to two

H

other textiles, one on each of 1ts faces:

be useful for jJjoining two textiles without

use staples.

Furthermore, melting the monofil

makes 1t possible to obtain barbs having

1t can thus
the need to

ament loops
a head with

dimensions greater than the diameter of the
monofilament, said head thus being well suited to 1ts
functions of fastening and fixing, either to biological

tissues or to other textiles, 1n particular openwork

H

textiles. Within the meaning of the presen

t 1nvention,

openwork textile means the characteristic whereby a

textile has pores, or voids, cells, holes

or orifices

that are open and distributed uniformly oOor non-

uniformly and that promote cellular colon

H

pores can be present in all sorts of forms,

spheres, channels and hexagonal shapes.

F

H

invention 1s cut 1n two on account of 1ts

thus gives rise to two barbs protruding o

the face on which the loop 1s present.

The vVarns used to manutfacture

H

1zation. The

COor example

Fach loop o0of the knit according to the

melting and

utwards from

the knit

according to the invention are varns of biocompatible

material which may or may not be bioresorb

able. In one

embodiment, the monofilament varns threaded on the bars

Bpl and BpZ2 are chosen from among varns of

H

polypropylene, polyglycolic acid, polylactic acid and

mixtures thereof. For example, the monofilament varns
threaded on the bars Bpl and BpZ2 are of polylactic
aclid. In one embodiment, the diameter of said

monofilament varns varies from 0.12 to 0.1

3 mm. Such a

diameter makes 1t possible to obtain barbs having a
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good ability to fasten i1in the biological tissues or 1n

another openwork textile.

In one embodiment, the varns threaded on the

bars Bc and Bt are chosen from among monofilament

and/or multifilament varns. The multifilament varn

count can range from 50 dtex to 100 dtex. The diameter

i

of the monofilament varns can range, for example, from

H

0.08 to 0.10 mm. Any varn made of biocompatible and

optionally bilioresorbable material can be used. For

example, the varns threaded on the bars Bc and Bt can

i

be of polyester, polypropvlene, polylactic acid,

H

polvglyvcolic acid and mixtures thereof.

In one embodiment, the bar Bc 1s threaded 1

full, 1 empty according to the followling chart
according to the standard ISO 11l676:
Bc: 1.0/0.1//

Such a weave 1s known to a person skilled 1in

H

the art 1n the field of textiles and 1s a chain weave:

such a weave 1s able to give the knit a resistance 1n

the chain direction. Moreover, the 1 full, 1 empty

i

threading of the bar forming the chailn makes 1t

possible to leave one needle 1n two free, said free

H

needle thus being able to generate a loop when one of

the bars Bpl or Bp2 places 1ts varn as an overlap on

this needle. Conversely, the needle not left —free

generates a collar that i1mprisons the monofilament

varn, thereby securing the foot of the barb obtained

after the loop has melted. With such a weave, 1t 1s

thus possible to prevent the barbs from separating from

the knit or from beling torn from the knit during use.

In some embodiments, the bar Bpl 1s threaded 1

full, 3 empty according to the following chart
according to the standard ISO 11l676:

Bpl: 0.0/2.1/5.5/3.4// and
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the sta
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- the bar Bp2 1s threaded 1 full, 3 empty

H

ng to one of the following charts according to

ndard ISO 1167/6:

Bp2: 5.5/3.4/0.0/2.1//
oY
Bp2: 1.2/2.3/2.1/1.0//
oY
Bp2: 1.2/3.2/2.1/0.1//

and

- the Dbar Bt 1s threaded 1 full, 1 empty

H

ng to one of the following charts according to

ndard ISO 1167/6:

Bt: 1.0/5.5/1.0/3.3//
or
Bt: 0.0/3.3/0.0/5.5//

The bars Bpl and BpZ are those threaded with

the monofilament varns that are

loops by knitting and that wil]

rise to the barbs a:

first going to give

then subsequently give

H

"ter the step of melting the loops.

Thus, the above charts make 1t possible to form loops

on both

I

backing
stabil]

H

of the barbs to the desired type of

I

faces of the knit and adapt the surface density

fastening.

The bar Bt makes 1t possible to produce a

weft that gives the knit 1ts coherence and 1ts

tvV.
In one embodiment of

1S per:

"ormed by placing each

face 0

the 1nvention, step 111)

H

sald knit on a

cylinder that 1s brought to a temperature that causes

the 1loo

ps to melt and thus form the barbs.

H

Another aspect of the i1nvention 1s a prosthesis

comprising at least one knit as described above. Such a

prosthesis can be advantageously used as a wall
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reinforcement 1n parietal or visceral surgery, 1n

H

particular for the treatment of hernias.

The 1nvention will be better understood from

the following detailed description and examples, and

5 also from the figures, 1n which:

H

Figures 1 and 2 are schematic views of the

I H
p—

weaves or charts of four bars of a warp knitting

machine, respectively showing them 1ndividually and

I

together, permitting production of a knit according to

10 the 1nvention.

Figure 3 1s a schematic view showling the weave

H

provided by the bar BpZ2 1n another embodiment of the

knit according to the invention.

Figure 4 1s a schematic view showing the weave

H

15 provided by the bar BpZ2 1in another embodiment of the

knit according to the invention.

Figure 5 1s a schematic view showling the weave

H

provided by the bar Bt 1in another embodiment of the

knit according to the invention.
20

EXAMPL.

L]
Y

A prosthetic knit according to the invention 1s

produced on a warp knitting machine with 4 guide bars

25 Bc, Bpl, Bp2 and Bt, as have been described above,

where the bar BpZ2 1s 1n position 1 on the knitting

machine, the bar Bc 1s 1n position 2, the bar Bt 1s 1in

position 3, and the bar Bpl 1s 1n position 4. The

threadings and the weaves are the following, according
30 to the standard ISO 11676:

H

To make the first face of the knit:

Bc: 1.0/0.1//
39 The bar Bc forming the chain and being threaded

1 full, 1 empty, and
Bp2: 1.2/2.3/2.1/1.0//
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The bar BpZ being threaded 1 full,

H

being intended to produce the barbs of the

To make the opposite face:

Bt: 0.0/3.3/0.0/5.5//

The bar Bt being threaded 1 full,

PCT/EP2012/065262

3 empty and

first face.

1 empty and

being 1intended to form the weft varns connecting the

I

varns of the three other bars,

and
Bpl: 0.0/2.1/5.5/3.4//

The bar Bpl being threaded 1 full,

being 1intended to produce the varns

face.

i

3 empty and

of the opposite

This weave 1s 1llustrated 1n Figure 1, which

indicates the bars Bc, Bpl, Bp2 and Bt and,

H

bar, the path of a varn (i1ndicated by

I

1 to 11 1ndicate the stitch rows of the

Figure 2 also 1ndicates the needles m,

I

for each

a fine 1line for

BpZ2 and by dashes for Bt). In this figure, the

knit.

Bc, by a dot-and-dash line for Bpl, by a solid line for

numbers

(m+1),

(m+2), (mt3) and (m+4), the paths of the varns of the 4

H

bars being shown together on a set of 5 needles.

The varns threaded on the bars

H

monofilaments of polylactic acid (PLA).

Bpl and

BpZ2 are

The varns

threaded on the bar Bc forming a chain are

H

monofilaments of polyester. The varns threaded on the

bar Bt forming the weft are also mono:

polyester.

i

Alternatively, 1f the aim was to manu:

"1laments of

H

"acture a

totally bioresorbable knit, the varns threaded on the

- PLA.

bars Bc and Bt could be monofilaments o:

As will be seen clearly from Figure 2,

Bc forming a chain 1s threaded 1 full,

the bar

1 empty and thus

leaves free one needle 1n two, namely the needles

(m+1), where 1 1s an odd number and not

needles (m+l) and (m+3) 1in Figure 2.

zero, the
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As will also be seen from Figures 1 and 2, the

bar Bpl places 1ts overlap varn on one and the same

H

free needle once every 4 rows o0of the weave repeat:

thus, referring to Figure 2, the bar Bpl places 1i1ts

overlap varn on the needle (m+l) at row 2, then agailn

at row 6, then at row 10. This same bar Bpl places 1ts

overlap varn on the needle (m+3) at row 4, then at row

3, and so on (not shown 1n the figure).

Likewise, the bar BpZ2 places 1ts overlap varn

F

on one and the same free needle once every 4 rows of

the weave repeat: thus, referring to Figure 2, the bar

BpZ2 places 1ts overlap varn on the needle (m+l) at row

4, then at row 8. This same bar BpZ places 1ts overlap

varn on the needle (mt+3) at row 2, then at row 6, then

at row 10, and so on (not shown 1n the figure).

Fach time an overlap varn 1s placed on a needle

by one of the bars Bpl and BpZ, a loop protruding to

H

the outside of the knit 1s formed. In the present case,

the bar Bpl forms loops protruding outwards from one

face of the knit, while the Dbar BpZ forms loops

I

protruding outwards from the other face of the knit.

Moreover, as can be seen from Figure 2, the

H

overlap varns of the bar Bpl are offset by two rows 1in

relation to those of the bar BpZ2 for one and the same

free needle (m+1), for example for the free needle

(m+1), or for the free needle (m+3).

I

This type of weave, as described 1n this

example, makes 1t possible to directly produce, by

I

knitting, a knit which, on each of 1ts two faces, has

H

loops capable of giving rise to outwardly protruding
barbs.

Thus, once the knit has been produced as

indicated above, it 1s thermoset, for example at 110°C,

1n order to stabilize 1t 1n length and width.

I

Once the knit has been thermoset, each face of

the knit 1s placed 1n contact with a cylinder

containing an electrical heating resistor so as to melt

the loops present on said face. On melting, each loop
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cuts 1n two and gives rise to two barbs protruding

H

outwards from the face of the knit, cach barb

preferably having a head with dimensions greater than

H H

those of the diameter of the monofilament varn forming

the 1nitial loop.

Such a knit can be used as 1t 1s, directly as a

prosthesis 1n parietal or visceral surgery for wall

reinforcement. Alternatively, this knit can be combined

wlith another textile, with two textiles (one on each

H

face), or with an anti-adhesion film on one or both of

1ts faces. The barbs can be covered with an anti-

adhesion coating to prevent them from becoming

H

entangled 1n the body of the knit when the latter 1is

H H

folded up on 1tself, for example 1n order to be

introduced i1nto a trocar.

L+
[NO

EXAMPL.

A knit 1dentical to that of Example 1 1s

produced, except that the chart of the bar BpZ 1s the

following according to the standard ISO 11676:
Bp2: 1.2/3.2/2.1/0.1//

Figure 3 1llustrates this chart.

Such a knit also has outwardly protruding loops

H

on both of 1ts faces. After thermosetting and formation

H

of the barbs as described 1n Example 1, this knit can

H

be used as a prosthesis or for the manufacture of

prostheses 1n parietal or visceral surgery.

L]
o

EXAMPL!

A knit 1dentical to that of Example 1 1s

H

produced, except that the chart of the bar Bp2 1is
1dentical to that of the bar Bpl, but offset by two

rows. This chart 1s therefore the following, according
to the standard ISO 116/6:
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_ll_

Bp2: 5.5/3.4/0.0/2.1//

Figure 4 1llustrates this chart.

0 Such a knit also has outwardly protruding loops

F

on both of 1ts faces. In particular, the chart of the

I

bar Bp2 being 1dentical to that of the bar Bpl, the

knit has two 1dentical faces, hence an 1dentical

H

surface density of the barbs on both faces. After

H

10 thermosetting and formation of the barbs as described

1n Example 1, this knit can be used as a prosthesis or

H

for the manufacture of prostheses 1n parietal or

visceral surgery.

15 EXAMPL.

L]
e~

A knit 1dentical to that of Example 3 1s

H

produced, except that the chart of the bar Bt 1s the

following according to the standard ISO 11676:
20 Bt: 1.0/5.5/1.0/3.3//

Figure 5 1llustrates this chart.

Such a knit also has outwardly protruding loops

H

25 on both of 1ts faces. After thermosetting and formation

of the barbs as described in Example 1, this knit can

H

be used as a prosthesis or for the manufacture of

prostheses 1n parietal or visceral surgery.
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CLAIMS

i

1. Prosthetic knit comprising an arrangement of

varns defining at least two faces for said knit, said

H

0 knit being provided, on each of 1ts faces, with barbs

protruding outwards from said face, said knit beilng

obtalned by the followling steps:

1) knitting, on a warp knitting machine, varns

distributed on at least four guide bars, comprising

10 needles m, said four Dbars operating according to a

H

defined weave repeat; one of the four bars, the bar Bcg,

forming a chain weave and being threaded 1 full, 1

empty, SO0 as to leave free the needles (mt+1), where 1

1s an odd number and not zero; two other bars, the bars

15 Bpl and Bp2, each threaded with monofilament varn, each

placing said monofilament varn as an overlap on one and

I

the same free needle (m+1i) once every four rows of said

H

weave repeat, said overlaps of the bar Bpl being o:

H

fset

I

by two rows 1n relation to those of the bar BpZ for one

20 and the same free needle (m+1), said overlaps

I

generating loops protruding outwards from the faces of

sald knit, namely from a first face for the bar Bpl and

from the opposite face for the bar BpZ; the fourth bar,

the bar Bt, operating according to said weave repeat so

25 as to generate weft varns producing the connection

H

between the varns of the three other bars,

11) thermosetting the knit obtained at 1),

111) forming the barbs by melting the loops.

2. Knit according to Claim 1, characterized 1in

30 that the monofilament varns threaded on the bars Bpl

H

and BpZ are chosen from among varns o0f polypropylene,

polyvglycolic acid, polylactic acid and mixtures

I

thereof.

3. Knit according to the preceding claim,

H

35 characterized 1n that the diameter of said monofilament

varns varies from 0.12 to 0.18 mm.
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i

4. Knit according to any one of the preceding

claims, characterized 1n that the varns threaded on the

bars Bc and

Bt are

and/or mult]

filament

chosen from among monofilament

varns.

I

5. Knit according to any one of the preceding

claims, characterized 1n that the bar Bc 18 threaded 1

full, 1 empty according to the following chart

according to the standard ISO 11676:

Rc: 1.0/0.1//

H

o. Knit according to any one o0of the preceding

claims, characterized 1n that the bar Bpl 1s threaded 1

full, 3 empty according to the following chart

according to the standard ISO 11l676:

Bpl: 0.0/2.1/5.5/3.4// and

- the bar BpZ2 being threaded 1 full, 3 empty
according to one of the following charts according to
the standard ISO 1167/6:

BpZ:
or

BpZ:

or
BpZ:

and

- tThe
according to
the standard

OX

5.5/3.4/0.0/2.1//

1.2/2.3/2.1/1.0//

1.2/3.2/2.1/0.1//

bar Bt being threaded 1 full, 1 empty
one of the following charts according to
ISO 11676:

Bt: 1.0/5.5/1.0/3.3//

Bt: 0.0/3.3/0.0/5.5//

H

/. Knit according to any one of the preceding

claims, characterized 1n that step 111) 1s performed by

placing each

H

face o:

- sailid knit on a cylinder that 1is
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brought to a temperature that causes the loops to melt

and thus form the barbs.

8. Process

comprilising an arra

two faces for said

F

cach o

1ts faces,

sald face, said process comprising the

1) knitting,

distributed on at

for manufacturing a

H

prosthetic knit

ngement of yvarns defining at least

knit, said knit being provided, on

wilith barbs protruding outwards from

on a warp knitting

following steps:

machine, varns

least four guide bars, comprising

needles m, said four bars operating

defined weave repea

empty, SsO0 as to leave

18 an odd number an

Bpl and BpZ, each t

according to a

t; one of the four bars, the bar Bc,

forming a chain weave and being threaded 1 full, 1

free the needles (m+1), where 1

d not zero; two other bars, the bars

hreaded with monofil

ament varn, each

placing said monofilament varn as an overlap on one and

H

the same free needle (m+1) once every four rows of said

weave repeat, said

by two rows 1n rela

H

overlaps of the bar

I

H

fset

Bpl being o:

tion to those of the bar BpZ for one

and the same free needle (m+1),

generating loops protruding outwards

F

sald knit, namely

H
p—

I

from the opposite

face for the bar BpZ;

from the faces of

sald overlaps

I

rom a first face for the bar Bpl and

the fourth bar,

the bar Bt, operating according to said weave repeat SO

as to generate we:

"t varns producing

H

the connection

between the varns of the three other bars,

11) thermosetting the knit obtained at 1),

111) forming the barbs by melting the loops.

9. Process according to claim 8, characterized

1n that the monofilament varns threaded on the bars Bpl

and BpZ are chosen

polyvglycolic acid,

I

thereof.

i

from among varns o:

= polypropyvlene,

polyvlactic acid and mixtures

10. Process according to claim 9, characterized

H

1n that the diameter of salid monofilament varns varies

from 0.12 to 0.18 mm.

I

11. Process according to any one of claims 8-

10, characterized

1n that the varns

threaded on the
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chosen from among monofilament

filament varns.

12. Process according to any one of claims 8-
11, characterized 1n that the bar Bc 1s threaded 1
full, 1 empty according to the followling chart
according to the standard ISO 11676:

Bc: 1.0/0.1//

13. Process according to any one of claims 8-
12, characterized 1n that the bar Bpl 1s threaded 1
full, 3 empty according to the following chart

according to the standard

- the bar
according to one of the
the standard

OX

OX

and

- the

according to one of the
the standard

Bt:
or

Bt:
14.

13,

placing each

Bpl:

BpZ:

BpZ:

BpZ:

ISO 11lo67/6:

0.0/2.1/5.5/3.4// and

ISO 11lo67/6:

Bp2 being threaded 1

full,

following charts according to

3 empty

5.5/3.4/0.0/2.1//

1.2/2.3/2.1/1.0//

1.2/3.2/2.1/0.1//

bar

ISO 11lo67/6:

characterized 1n that step

H

face of

Bt being threaded 1

full, 1

following charts according to

empty

1.0/5.5/1.0/3.3//

0.0/3.3/0.0/5.5//

Process according to any one of

H

claims 8-

111) 1s performed by

sald knit on a cylinder that 1is

brought to a temperature that causes the loops to melt

and thus

form the barbs.
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15. Prosthesis comprising at least one knit

F

according to any one of Claims 1 to 7 or obtained by

I

the process according to any one of claims 8 to 14.
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