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SURGICAL IMPLANT FOR MUSCLE WALL REPAIR 

The invention relates to a surgical implant adapted for re

pairing a tissue or muscle wall defect, in particular for re

pairing an inguinal hernia, and to a method of manufacturing 

such implant.  

5 

The repair of inguinal hernias is one of the most commonly 

performed surgical procedures. Various prosthetic materials, 

typically porous to allow for tissue in-growth, have been pro

vided in a variety of combinations, forms and shapes. The re

0 pair of inguinal hernias is often achieved by implanting a 

mesh plug into the hernia defect. Various materials have been 

discussed for use as prosthetic plugs. Polypropylene is most 

often used in the form of a knitted mesh fabric to create the 

desired shapes.  

5 

Many of the commercially available plugs comprise an outer 

shell (usually made of mesh material) with a separate "filler" 

material attached to the inside of the outer shell. The 

filler serves as a means to grasp and position the plug during 

0 a surgical procedure. Moreover, the filler, in conjunction 

with the outer shell, enables tissue in-growth to occur over 

time.  

EP 0 614 650 A2 discloses an implantable prosthesis for muscle 

5 or tissue wall repairs comprising a mesh of knitted polypro

pylene monofilaments. An outer shell. made from the mesh mate

rial is cone-like (and fluted) . Moreover, multiple inner lay

ers of mesh material are provided, which are located in the 

outer shell and attached in the tip area of the cone configu

0 ration. A similar implant is known from WO 97/45068 Al.  

CN 101112335 A describes an embeddable multipurpose external 

hernia remedying slice comprising a substrate and a plurality 

of petals arranged on the upper surface of the substrate. The 

5 distal ends of the petals are free, whereas the proximal ends
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are fixed to the center of the substrate. A plurality of rein
forcement ribs can be arranged on the upper surface of the 

substrate.  

5 EP 0 888 756 A2 discloses a surgical implant for hernioplasty 

made of polypropylene mesh material, in which an areal base 

and a protrusion serving as a plug are joined by stiches.  

Separate fabrication steps are required to attach the filler 

.0 to the inside of the outer shell. Eliminating the filler ma

terial would be one way to simplify the manufacture; however, 

this would also eliminate the benefits and functionality of 

having a filler material.  

5 It is the object of the invention to provide a surgical im

plant adapted for repairing a tissue or muscle wall defect, 

which has the advantages of the prior art implants discussed 

before, but which can be manufactured in an easier and less 

expensive way.  

0 

This object is achieved by a surgical implant having the fea

tures of claim 1. Advantageous versions of the implant follow 

from the dependent claims. Claim 15 relates to a kit compris

ing such implant plus a separate surgical mesh. Claims 16 and 

5 17 relate to methods of manufacturing such implant.  

The surgical implant according to the invention is adapted for 

repairing a tissue or muscle wall defect, in particular an in

guinal hernia. The implant (implantable prosthesis, plug) com

0 prises an outer section and an inner section located in the 

outer section. The outer section corresponds to the outer 

shell and the inner section to the filler of the prior art im

plants discussed above. Thus, the outer section fits into the 

defect to be repaired, while the inner section serves as a 

5 means to grasp and position the implant during a surgical pro

cedure and facilitates tissue in-growth. According to the in

vention, the outer section and the inner section are formed 

from one double-sheet of a flexible basic structure. That
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tneans, the implant comprises a basic structure which is flexi

ble and, before shaping the implant during the manufacturing 

process, areal or sheet-like. In the manufacturing process, 

one double-sheet of the basic structure is provided, in par

5 ticular by folding a single-sheet (in the following simply 

called sheet) about a fold line or, analogously, by overlaying 

two single-sheets. Thus, both the outer section and the inner 

section are formed from the same double-sheet of material so 

that it is not required to attach the inner section to the 

.0 outer section in a separate step. This facilitates the manu

facturing process and saves costs. It is not excluded,. how

ever, that the implant comprises components or parts in addi

tion to the outer section and the inner section considered so 

far.  

5 

In advantageous versions of the invention, the outer section 

of the implant has a generally tapered form, e.g. a form gen

erally resembling a cone or a frustum of a cone, which may in

volve folds or a fluted surface. Such forms include an. open 

0 base side so that the inner section of the implant is accessi

ble via this open base side.  

In a particular advantageous embodiment of the invention, the 

double-sheet of the basic structure is a single-sheet of the 

5 basic structure folded about a fold line or, analogously, is 

an overlay of two single-sheets of the basic structure, re

sulting in two opposite sheet parts defining the inner section 

in an area adjacent to the fold line and the outer section in 

an area distant from the fold line. The two opposite sheet 

0 parts have edge areas facing each other. Preferably, the sheet 

of the basic structure is symmetric, and the fold line is an 

axis of symmetry of the sheet (wherein the sheet may also in

clude another axis of symmetry perpendicular to the fold 

line). In the outer section, at least part of the edge areas 

5 facing each other are connected to each other, e.g. by weld

ing, suturing, and/or gluing. Other areas of the two opposite 

sheet parts facing each other can be connected to each other 

as well. Such connection areas may also serve as strengthen-
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ing, stiffening or reinforcement zones. Moreover, in the outer 

section, the double-sheet of the basic structure is inverted 

so that the outer section accommodates the inner section. This 

shape might be understood in an easier way when considering 

5 the steps in the manufacturing process, which is described 

further below in detail.  

Preferably, the shape of the sheet material of the basic 

structure from which the outer section and the inner section 

0 are formed is largely optimized to the final three-dimensional 

shape of the implant. For example, when the sheet is folded 

about the fold line, the two opposite sheet parts may have 

lateral cut-outs in a transition region between the inner sec

tion and the outer section so that the inner section and the 

5 outer section are already well distinct before the inverting 

step, which facilitates the inverting step.  

The inner section of the implant should be accommodated in the 

outer section. To this end, in the inner section, the double

o sheet of the basic structure may include additional folds so 

that it fits well into the outer section, for example in an 

accordion-folded manner. Generally, the properties of the in

ner section (e.g. its rigidity or its stiffness) can be ad

justed, e.g., by the arrangement of folds, by cuts (preferably 

5 already provided in the original sheet of the basic structure) 

or by connections between facing areas of sheet parts of the 

inner section. For example, by means of connection areas, the 

inner section can be presented as an essentially closed body 

located in the outer section, which is accessible via an open 

0 end or base side of the outer section.  

Generally, the inner section functions as a grasping support, 

which facilitates the handling of the surgical implant accord

ing to the invention during surgery. The implant can be easily 

5 grasped at the inner section by means of a grasping instrument 

and placed and positioned in the defect to be repaired. Be

cause of the shape of the implant and supported by optional 

additional strengthening elements (see below) or by the ar-
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management of connection areas (see above), the implant is well 

protected from the tip of the grasping instrument penetrating 

the implant. Moreover, the inner section acts as a filler for 

filling the defect.  

5 

In advantageous embodiments of the invention, the basic struc

ture comprises a mesh. The basic structure can also comprise a 

composite structure, in which at least one additional layer is 

added to the mesh, e.g. a film.  

0 

The mesh of the basic structure is preferably macro-porous 

with typical pore dimensions of greater than 0.5 mm, which 

supports good tissue integration. Other pore sizes are con

ceivable as well, however. The mesh can be provided in any 

5 kind known in the art, e.g., warp-knitted or weft-knitted or 

crochet-knitted or woven. A design as perforated film or foil 

is also conceivable. Any filaments of the mesh may be bio

absorbable or non-absorbable, depending on the material. The 

filaments can be designed as mono-filaments or as multi

0 filaments. Tape yarns and drawn film tapes are conceivable as 

well. Any blends, mixtures or composites of materials and de

signs are also possible. Moreover, the filaments can be 

coated.  

5 Examples for non-absorbable materials are polypropylene 

("Prolene") as well as blends of polyvinylidene fluoride and 

copolymers of vinylidene fluoride and hexafluoropropene 

("Pronova") . Examples for absorbable materials are copolymers 

of glycolide and lactide (in particular in the ratio 90:10, 

0 "Vicryl") , poly-p-dioxanone ("PDS") , and copolymers of gly

colide and c-caprolactone ("Monocryl") . The indicated designa

tions are trademarks used by the applicant. Other materials 

suitable for the use with surgical implants are known in the 

art as well.  

5 

Examples for meshes comprised in the basic structure are 

"Vypro" and "Vypro II" meshes (containing multifilaments of 

"Vicryl" and polypropylene), "Ultrapro" meshes (containing
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monofilaments of "Monocryl" and polypropylene) and soft 

"Prolene" meshes (containing polypropylene) . Again, the indi

cated designations are trademarks used by the applicant.  

5 As already mentioned, one or more additional layers may be 

added to the mesh to make it a composite structure. The addi

tional layers may include, e.g. bio-absorbable films, non

absorbable films, and/or oxidized regenerated cellulose. By 

means of a film, e.g., tissue in-growth can be controlled, and 

0 a film can serve as a barrier for adhesion and a means for 

tissue separation. For example, the mesh of the basic struc

ture can be covered from one or both sides with a polymeric 

film structure, which is absorbable or permanent and can addi

tionally provide a barrier for adhesion.  

5 

Examples for meshes having an additional film layer are 

"Physiomesh" meshes and "Proceed" meshes; these designations 

are trademarks used by the applicant. If a "Proceed" mesh com

prising one layer of oxidized regenerated cellulose (ORC) is 

0 used, the ORC layer should be placed on the outer. face of the 

implant, i.e. that face primarily coming into contact with 

bodily tissue.  

In this way, the flexible basic structure can be a mesh or a 

5 composite structure, which is provided as a sheet pre-cut to a 

desired shape. It is conceivable that the material or struc

ture of the sheet varies over the area of the sheet, depending 

on the location of the area in question in the implant. From 

this sheet, the outer section and the inner section of the im

o plant are formed.  

In advantageous embodiments of the surgical implant according 

to the invention, at least one reinforcement element is at

tached to the basic structure and occupies part of the area of 

5 the sheet of the basic structure. Such reinforcement elements 

can strengthen the outer section as well as the inner section.
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For example, a reinforcement element can be formed as a film 

strip or a pattern of film strips of the resorbable material 

poly-p-dioxanone ("PDS"), which is laminated to the basic 

structure. Ribs or a pattern of ribs are conceivable as well, 

5 wherein a rib is generally less flat than a strip. Preferably, 

the reinforcement elements are flexible and are attached to 

the sheet of the basic structure early in the manufacturing 

process. Another suitable material for reinforcement elements 

is Polyglecaprone 25 ("Monocryl") . If the reinforcement ele

0 ments are made from resorbable material, they may disintegrate 

and leave a more flexible or softer residual implant.  

The reinforcement elements strengthen and stiffen the implant 

where required. Absorbable pre-shaped, concentric bands or ra

5 dial ribs, for example, can be laminated to one of the faces 

of the sheet of the basic structure to provide improved resil

ience plug properties for better matching of the implant to 

the defect margins. 'Further, by using reinforcement elements 

attached to the basic structure, the grasping and handling of 

0 the implant with an.instrument for placement and positioning 

can be facilitated. At the same time, the reinforcement ele

ments can also operate as a penetration protection preventing 

that a surgeon's instrument penetrates through the,. e.g., 

macro-porous mesh of the basic structure, which could lead to 

5 injuries of surrounding tissue.  

Moreover, the reinforcement elements or at least one of the 

reinforcement elements may be colored. In this way, the visi

bility of the whole implant in the area of surgery can be en

0 hanced, the implant can be more easily oriented, and the 

grasping and general handling of the implant can be facili

tated. For example, the center area of the implant can be 

marked by colored reinforcement elements. A suitable dye is, 

e.g., D&C violet No. 2.  

5 

Generally, the surgical implant according to the invention 

provides many advantages. It can be produced as a light-weight 

structure with low foreign body sensation and causing no or
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little chronic pain, but nevertheless having sufficient 

strength. During surgery, it requires minimal manipulation of 

anatomic structures only and, as a rule, no preperitoneal mo

bilization. Compared to traditional plug techniques (according 

5 to Rutkow), little training is required for working with the 

implant. Implantation tends to be fast and positioning easy.  

The inner section provides a convenient grasping and handling 

help for placing and positioning the implant into the defect 

by means of a surgical instrument, wherein the tip of the in

0 strument is protected from penetrating the implant and causing 

injury. Generally, the volume of the defect is filled by the 

implant, which is flexible. Depending on the desired applica

tion and the materials used, the implant can be fully or par

tially bio-degradable.  

5 

The surgical implant can be used to repair defects of differ

ent sizes. If required, the implant can be configured and 

adapted to the defect in question, e.g. by trimming the outer 

section and/or the inner section. It is also possible to fix 

0 the implant at the margins of the defect, e.g. by suturing.  

Generally, the implant can be used in the pre-peritoneal space 

as well as in the intra-peritoneal space (abdomen). Other pos

sible uses relate to the repair of ventral hernia defects, um

bilical and incisional hernia defects, etc.  

5 

Some surgeons prefer to place, after inserting the surgical 

implant described so far into a hernia defect, a piece of a 

separate surgical mesh on top of the implant or the bodily 

tissue in the area of the implant, respectively. To this end, 

0 a kit is provided which comprises a surgical implant as de

scribed before plus a separate surgical mesh, which is adapted 

to be placed on top of the tissue or muscle wall defect after 

the surgical implant has been applied. This separate surgical 

mesh can be pre-shaped to an appropriate size and/or can be 

5 trimmed to the desired size, if required. Preferably, the ma

terial of the separate surgical mesh is the same as that of a 

mesh in the basic structure. The separate surgical mesh can 

also comprise a composite structure.
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A method of manufacturing a surgical implant according to the 

invention has already been indicated. Generally, one double

sheet of a flexible basic structure is provided, and the outer 

5 section and the inner section of the implant are formed from 

that double-sheet.  

More specifically, a double-sheet of the basic structure is 

provided by folding a single-sheet (of a desired shape) of the 

0 basic structure about a fold line or, analogously, by overlay

ing two single-sheets (of desired shape) of the basic struc

ture. This results in two opposite sheet parts defining the 

inner section in -an area adjacent to the fold line and the 

outer section in an area distant from the fold line, wherein 

5 the opposite sheet parts have edge areas facing each other.  

(Alternatively, the double-sheet could be cut to the desired 

shape after it has been provided, or partially cut before and 

partially cut afterwards.) In the outer section, at least part 

of these edge areas facing each other are connected to each 

0 other, preferably by welding, gluing, and/or suturing. If de

sired, additional areas of the opposite sheet parts facing 

each other can be connected to each other as well, again pref

erably by welding, gluing, and/or suturing. Thereafter, in the 

outer section, the double-sheet of the basic structure is in

5 verted so that it accommodates the inner section. If the inner 

section is not automatically accommodated in the outer section 

when performing the step of inverting, the inner section or 

parts thereof can be arranged afterwards so that the inner 

section fits well into the outer section. Reinforcement ele

o ments, in particular when strip-like, are preferably attached 

or laminated to the sheet of the basic structure before fold

ing the sheet about the fold line. Moreover, the basic struc

ture may be provided with incisions or cuts in intermediate 

steps of the method, which will become more evident from the 

5 embodiments described below.  

In the following, the invention is described in further detail 

by means of examples. The drawings show in
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Figure 1 in parts (a) to (h) several consecutive steps during 

the manufacturing of an embodiment of the implant ac

cording to the inventing, resulting in the implant 

5 shown in part (h) in three-dimensional view, 

Figure 2 a first variant of the embodiment according to Figure 

1(h) in three-dimensional view, 

0 Figure 3 a second variant of the embodiment according to Fig

ure 1(h) in three-dimensional view, and 

Figure 4 in parts (a) to (d) several consecutive steps during 

the manufacturing of another embodiment of the im

5 plant according to the inventing, resulting in the 

implant shown in part (d) in three-dimensional view, 

and in parts (e) and (f) two three-dimensional views 

illustrating the use of this implant.  

0 Figures 1(a) to 1(h) illustrate a sequence of steps for manu

facturing a surgical implant 1 which can be used for repairing 

a tissue or muscle wall defect.  

Figure 1(a) shows a plan view of a blank of a basic structure 

5 2. This blank is designed as one single sheet 4 having an axis 

of symmetry A-A. In the finished implant 1, the area adjacent 

to the axis A-A (on both sides) forms an inner section 6 of 

the implant 1, whereas the area distant from the axis A-A (on 

both sides) forms an outer section 8.  

0 

In the transition region between the portions of the sheet 4 

for defining the inner section 6 and the outer section 8, 

there are cut-outs 10 and slots 11. In other words, the sheet 

4 of the basic structure 2 has been pre-cut to a desired 

5 shape, e.g. by laser-cutting or by punching or blanking or by 

cut-plotting.
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In the embodiment, the basic structure 2 comprises a surgical 

mesh having coarse pores and including mono-filaments of 

"Monocryll" (see above) and polypropylene. Meshes made of such 

material are marketed by the applicant under the trade name 

5 "Ultrapro". Optionally, one side of the mesh may' be coated 

with a layer of oxidized regenerated cellulose.  

In a separate step, reinforcement elements formed as a con

tiguous arrangement of reinforcement strips 12 are prepared, 

o see Figure 1(b) . In the embodiment, the reinforcement strips 

12 are cut out from a poly-p-dioxanon film (dyed with D&C vio

let No. 2) by cut-plotting. This material is absorbable. The 

reinforcement strips 12 are significantly stiffer than the ba

sic structure 2.  

5 

In the step illustrated in Figure 1(c), the reinforcement 

strips 12 are laminated to the sheet 4 of the basic structure 

2, e.g. by welding.  

o In the next step, the single sheet 4 including the reinforce

ment strips 12 is folded about the axis of symmetry A-A, thus 

forming a double-sheet 14, as shown in Figure 1(d). In the em

bodiment, the reinforcement strips 12 are at the inner side of 

the double-sheet 14 (but they could also be located at the 

5 outer side). In this way, the inner section 6 of the implant 1 

is defined by two opposite sheet parts of the basic structure 

2, i.e. in the area adjacent to the axis A-A at the lower edge 

16 of the double-sheet 14. In a similar way, the outer section 

8 of the implant 1 is defined by two opposite sheet parts of 

0 the basic structure 2, i.e. in the area distant from the lower 

edge 16.  

In the next step, which is shown in Figure 1(e), edge areas 18 

of the sheet parts of the double-sheet 14 facing each other 

5 are connected to each other, e.g. by welding. In Figure 1(e), 

these edge areas are indicated as shaded areas.
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Figure 1(f) is a three-dimensional view of the resulting dou

ble-sheet 14. As additional steps, a cut 20 is cut, which 

penetrates both parts of the double-sheet 14; alternatively, 

corresponding cuts could already be provided at the single 

5 sheet 4 before the folding step is performed. Moreover, the 

lower edge 16 of the double-sheet 14 is cut away. In this 

state, the parts of the double-sheet 14 are held together by 

the connected edge areas 18.  

0 Figure 1(g) illustrates how the portion of the double-sheet 14 

forming the inner section 6 of the implant 1 is accordion

folded.  

In the last step, which is shown in Figure 1(h), the double

5 sheet 14 is inverted in the outer section 8. This step can be 

easily performed, because the basic structure 2 is flexible, 

and may be facilitated by the presence of the cuts 20. If the 

inner section 6, which forms an accordion-folded filler, is 

not automatically accommodated after the outer section 8 has 

0 been inverted, it has to be re-arranged so that it well fits 

into the outer section 8.  

Figure 1(h) shows the implant 1 in its finished state. It com

prises an outer section 8 having essentially the shape of the 

5 lateral area of a cone (with a rounded tip) and including a 

flexible mesh material reinforced by the reinforcement strips 

12, as well as an inner section 6 made of the same material 

and having the function of a filler. Since the implant 1 is 

flexible, it can be easily inserted into a tissue or muscle 

0 wall defect, as further illustrated by means of Figure 4 in 

the context of another embodiment.  

Figure 2 illustrates a first variant of the embodiment accord

ing to Figure 1(h) in three-dimensional view. This variant, 

5 designated by 1', is very similar to the implant 1. Instead of 

the two cuts 20 in Figure 1(h), however, there is provided a 

total of four cut-outs 20'. Generally, the cuts 20 or the cut

outs 20' increase the flexibility of the implant and may fa-
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cilitate the step of inverting the outer section 8. Embodi

ments without such cuts are conceivable as well, however.  

A second variant of the embodiment according to Figure 1(h) is 

5 shown in Figure 3. This variant, designated by 1", is almost 

identical to the implant 1' of Figure 2. In contrast thereto, 

however, the lower edge 16 in Figure 1(e) is not cut away, as 

in the step according to Figure 1(f) . This results in a less 

open inner section 6"- of the implant 1" so that the filler 

LO provided by the inner section 6" is generally stiffer.  

Figure 4 shows another embodiment of the surgical implant, 

which is designated by 30, and also illustrates how the im

plant 30 is handled during a surgical operation.  

L5 

The implant 30 comprises a basic structure 32 provided as a 

blank formed as a single pre-cut sheet, which is shown in Fig

ure 4(a) in a three-dimensional view. This sheet comprises two 

cut-out areas 34 and an axis of symmetry B-B. Moreover, a re

0 inforcement strip 36 is laminated to one side of the blank.  

In manufacturing steps indicated in Figure 4(b), the blank is 

folded about the axis B-B to provide a double-sheet 38, and 

edge areas 40 facing each other are connected to each other, 

5 e.g. by welding, suturing or gluing. 'In this way, an inner 

section 42 and an outer section 44 of the implant 30 are 

formed. Moreover, in an inner connection area 41 in the border 

region between the inner section 42 and the outer section 44, 

the facing sheets are connected to each other as well.  

0 

In the step illustrated in Figure 4(c), the outer section 44 

is inverted or "rolled up" until it accommodates the inner 

section 42, which results in the finished implant 30 according 

to Figure 4 (d).  

5 

The shape of the outer section 44 of the finished implant 30 

is cone-like with a somewhat rounded tip 46, which minimizes 

the irritation of, e.g., the peritoneum when the implant is
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inserted. The outer section 42 is stiffened by the reinforce

ment strip 36 and also by the connected edge areas 40. Gener

ally, however, the implant is rather flexible. By having the 

reinforcement strip 36 laminated on the basic structure 32, 

5 the resilience of the implant 30 will be improved, and the im

plant 30 is snuggling better to the defect margins. In order 

to further improve the matching of the implant 30 to the de

fect margins, additional cuts can be provided on the outer 

section 44, similar to the cuts 20 or the cut-outs 20'.  

.0 

Figure 4(e) illustrates how the implant 30 is handled during 

surgery. The inner section 42 can be easily grasped with a 

surgical grasping instrument 48. The amount of material of the 

inner section 42, the presence of the connection area 41 as 

.5 well as the reinforcement strip 36 prevent the tip of the 

grasping instrument 48 from penetrating through the generally 

soft and coarse-pored material of the basic structure 32 and 

causing injury. Figure 4(f) shows the tip area 46 of the im

plant 30 with the grasping instrument 48 inserted and the im

0 plant 30 somewhat stretched, but the grasping instrument does 

not puncture the implant 30.  

The implant 30 can be inserted into a tissue or muscle wall 

defect, in particular for repairing a hernia, with the area of 

5 the tip 46 ahead. Due to its flexibility, the implant 30 well 

adjusts to the size and shape of the defect, wherein the inner 

section 42 serves as a filler. If required, the outer section 

44 and the inner section 42 can be trimmed to a desired size, 

preferably just before inserting the implant 30. Moreover, the 

0 edge area of the outer section 44 can be sutured to the bodily 

tissue, depending on the conditions in the area of surgery.  

In the embodiment, the basic structure 32 comprises a surgical 

mesh of type "Vypro" (see above) including multi-filaments of 

5 "Vicryl" (see above; absorbable) and polypropylene (non

absorbable) . The reinforcement strip 36 is based on 

"Monocryl". An additional layer, e.g. of oxidized regenerated
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cellulose, may be added to the mesh, either on one side or on 

both sides. See also the general remarks further above.  

In a variant of the implant 30, there are no reinforcement 

5 elements like the reinforcement strip 36.  

In another variant, the implant does not involve a folded sin

gle sheet, but starts from a double-sheet comprising an over

lay of two single sheets. To this end, two pre-cut single 

0 sheets are placed on top of each other, which results in a 

state like that shown in Figure 4 (b) , but without the two sin

gle sheets being connected at the axis B-B of Figure 4 (a).  

Since the sheets are connected in the areas 40 and 41, the 

manufacturing step according to Figure 4(c) can be performed 

5 in the same way as before. In the resulting implant, the inner 

section is more open, like in the embodiment according to Fig

ure 2.  

Many other embodiments of the implant are conceivable as well.  

0 For example, the strengthening elements like strengthening 

strips or ribs can be arranged in a different pattern (which 

influences the resilience properties of the implant), or there 

are no strengthening elements at all. Or, e.g., the shape of 

the basic structure is not provided via pre-cut single sheets, 

5 but the double-sheet obtained after folding one single sheet 

(which is, e.g. rectangular) or overlaying two single sheets 

(which are, e.g., rectangular) is cut to the desired shape.  

The choice of materials has already been generally discussed 

further above.
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Claims 

1. Surgical implant adapted for repairing a tissue or muscle 

wall defect, comprising an outer section and an inner sec

5 tion located in the outer section, wherein the outer sec

tion and the inner section are formed from one double

sheet of a flexible basic structure, wherein the outer 

section has a generally conical-like or generally frusto

conical-like form, wherein the inner section is accessible 

0 via an open base side of the generally tapered form of the 

outer section, wherein the double-sheet of the basic 

structure comprises a single-sheet folded about a fold 

line, said fold line being a symmetry axis, resulting in 

two opposite sheet parts defining the inner section in an 

5 area adjacent to the fold line and the outer section in an 

area distant from the fold line and having edge areas fac

ing each other in the outer section, at least part of said 

edge areas facing each other are connected to each other.  

0 2. Surgical implant according to claim 1, wherein the two op

posite sheet parts have cut-outs in a transition region 

between the inner section and the outer section.  

3. Surgical implant according to claim 2, wherein, in the in

25 ner section, the folded sheet of the basic structure is 

accordion-folded.  

4. Surgical implant according to anyone of claims 1 to 3, 

wherein the basic structure comprises a mesh.  

30 

5. Surgical implant according to claim 4, wherein the mesh 

comprises at least one of the properties included in the 

following list: being macro-porous, comprising a warp

knit, comprising a weft-knit, comprising a crochet-knit, 

35 comprising a woven fabric, comprising a perforated film, 

comprising bio-absorbable filaments, comprising non

absorbable filaments, comprising mono-filaments, compris

3558817v1
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ing multi-filaments, comprising tape yarns, comprising 

drawn film tapes.  

6. Surgical implant according to claim 4 or 5, wherein the 

5 mesh comprises at least one of the materials selected from 

the following list: polypropylene, poly-p-dioxanone, co

polymers of glycolide and lactide, copolymers of glycolide 

and lactide in the ratio 90:10, copolymers of glycolide 

and c-caprolactone, blends of polyvinylidene fluoride and 

0 copolymers of vinylidene fluoride and hexafluoropropene.  

7. Surgical implant according to anyone of claims 4 to 6, 

characterized in that the basic structure comprises a com

posite structure, in which at least one additional layer 

5 is added to the mesh.  

8. Surgical implant according to claim 7, wherein the at 

least one additional layer comprises a film.  

0 9. Surgical implant according to claim 8, wherein the film 

comprises at least one of the properties included in the 

following list: being bio-absorbable, being non

absorbable, comprising oxidized regenerated cellulose.  

25 10. Surgical implant according to any one of claims 1 to 9, 

the surgical implant further comprising at least one rein

forcement element attached to the basic structure and oc

cupying part of the area of the sheet of the basic struc

ture.  

30 

11. Surgical implant according to claim 10, wherein the at 

least one reinforcement element comprises at least one of 

the properties included in the following list: made as a 

film, formed as a strip, formed as a rib, laminated to the 

35 basic structure, made from poly-p-dioxanone, made from a 

copolymer of glycolide and c-caprolactone, colored.  

3558817v1



- 18 

12. Kit, comprising a surgical implant according to any one of 

claims 1 to 11 and a separate surgical mesh adapted to be 

placed on top of the tissue or muscle wall defect after 

the surgical implant has been applied.  

5 

13. Method of manufacturing a surgical implant having the fea

tures of claim 1, characterized by providing one double

sheet of a flexible basic structure and forming the outer 

section and the inner section from said double-sheet.  

0 

14. Method of manufacturing a surgical implant having the fea

tures of claim 1, comprising the steps of 

- providing a double-sheet of the basic structure by fold

ing a single-sheet of the basic structure about a fold 

5 line or, analogously, by overlaying two single-sheets of 

the basic structure, which results in two opposite sheet 

parts defining the inner section in an area adjacent to 

the fold line and the outer section in an area distant 

from the fold line, wherein the opposite sheet parts have 

0 edge areas facing each other, 

- in the outer section, connecting at least part of said 

edge areas facing each other to each other, preferably by 

welding, gluing, and/or suturing, 

- optionally, connecting additional areas of the opposite 

25 sheet parts facing each other to each other, preferably by 

welding, gluing, and/or suturing, 

- in the outer section, inverting the double-sheet of the 

basic structure so that it accommodates the inner section, 

and 

30 - optionally, arranging the inner section so that it fits 

into the outer section.  
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