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5 TECHNICAL FIELD

The present invention relates to a tubular suture
reinforcement material suitable for use in automatic suturing devices
that are widely used in surgical operations, etc. More specifically,
the present invention relates to a tubular suture reinforcement

10 material with which a tubular shape is easily obtained, productivity

is high, and removal of thread is easily achieved.

BACKGROUND QF THE INVENTION

Hitherto, stapler-type automatic suturing devices

15 containing a plurality of staples have been employed for suturing
tissues. However, when such a suturing device is applied to pulmonary
surgery, etc., air leakage may occur from the sutured area. In
addition, when applied to soft tissues, problems of tissue damage or
tear may arise.

20 In order to solve the above problems, the applicant has
already filed previous applications relating to tubular suture
reinforcement materials to be fitted to a staple part of the suturing
device, thereby preventing air leakage from the sutured area,
reinforcing the area, etc. (e.g., Japanese Registered Utility Model

25 No. 2604025; Japanese Patent Nos. 3136392, 3237749, and 3237750;
Japanese Unexamined Patent Publication Nos. 1997-24050, 1997-308635,
2000-157622, 2000—316963, and 2001-70433).

As other applicants’ applications relating to tubular
suture reinforcement materials, Japanese Patent No. 3040930 and

30 Japanese Unexamined Patent Publication No. 1996-299427 can be

| mentioned.

The above-mentioned applications disclose a structure
wherein a sheet-like material, such as a nonwoven fabric or film made
of a biodegrédable and bicabsorbable material, is formed into a tubular

35 shape, or a structure wherein a ncnwoven fabric made of a biodegradable
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stitched in turn can be mentioned as an example.

Temporary adhesion or basting of the sheet-like material

as described above are conducted for the purpose of easily separating
10 a suture reinforcement material that is to be removed with a lesion

from a suture reinforcement material that is to be left in a human

body, when the lesion is removed from the human body after the affected

region has béen sutured and the lesion is cut off from normal tissues

using an automatic suturing device equipped with a suture
15 . reinforcement material.

However, the tubular suture reinforcement material
manufactured using temporary adhesion is disadvantageous in that
sheet-like materials joined by adhesion tend to separate from each
other, and the tubular suture reinforcement material manufactured

20 using a running stitch is disadvantageous in that the sewing manner
requires a lot of time and skill, and removal of thread is difficult

depending on the kind of sheet-like material, sewing pitch, etc.

SUMMARY OF THE INVENTION

25 The invention aims to overcome the above-described
drawbacks. The invention provides a novel suture reinforcement
material for an automatic suturing device that can be manufactured
without requiring advanced skill and from which a thread can be very
smoothly removed irrespective of the kind of material used and the

30 sewing pitch of the suture reinforcement material.

The invention has the following characteristic structures.
Item 1. A tubular suture reinforcement material for an automatic
suturing device, wherein both ends of one or two sheet-1ike materials
are sewed using a chain stitch (intralooping stitch) with a single

35 thread to form a tubular shape, and one or two thread ends at one or
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Item 4. A tubular suture reinforcement material for an automatic
suturing device according to Item 1, wherein the sheet-like material
and a stretchable knitted material or woven material are stacked into

15 a tubular shape.

Ttem 5. A tubular suture reinforcement material for an avtomatic
suturing device according to any one of Items 1 to 4, wherein a
projection is formed on the sewing end portion of the one or two
sheet-like materials forming the tubular shape.

20 Item 6. A tubular suture reinforcement material for an automatic
suturing device according to any one of Items 1 to 4, wherein extended
thread ends at the sewing end are tied in a ring shape.

Item 7. A tubular suture reinforcement material for an automatic
suturing device according to any one of Items 1 to 4, wherein a stopper

25 is passed through a loop on a side of the extended thread end, thereby

| preventing a thread from unraveling.
Item 8. A tubular suture reinforcement material for an automatic
suturing device according to any one of Items 1 to 4, wherein the
extended thread end is passed through an anterior loop continuous to

30 the thread end, thereby preventing a thread from unraveling.

Item 9. A tubular suture reinforcement material for an automatic
suturing device according to any one of Items 1 to 4, wherein a loop
on a side of the sewing end is tied to a loop immediately before the
locp, thereby preventing a thread from unraveling.

35 Item 10. A method for manufacturing a tubular suture reinforcement
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i nvention provides a novel suture reinforcenent material for an automatic
suturing device that can be manufactured w thout requiring advanced skill

and fromwhich a thread cgprBe M&IATPTION OF THE DRAWINGS

Fig. 1 schematically shows a stitching style of the

dnvention.
15 Fig. 2 schematically shows a stitching style of the
invention.
Fig. 3 schematically shows a stitchingrstyle of the
invention.
Fig. 4 schematically shows a stitching style of the
20 invention.
Fig. 5 schematically shows a stitching style of the
invention.
Fig. 6 schematically shows a stitching style of the
invention.
25 Fig. 7 schematically shows a stitching style of the
invention.

Fig. 8 is a perspective view showing a structure of a suture

reinforcement material according to one embodiment of the invention.

Fig. 9 is a perspective view showing a structure of a suture

30 reinforcement material according to another embodiment of the
invention.

Fig. 10 is a front view showing an automatic suturing device

equipped with the suture reinforcement material of the invention.

Fig. 11 is a partially enlarged front view showing the

35 process of fitting the suture reinforcement material of the invention
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follow ng characteristic structures. Ilgem1l. A tubular suture
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a suture reinforcement material which prevents the removal of thread
end(s) of the invention.

Fig. 16 is a perspective view showing one structure of a

15 suture reinforcement material of the invention in which a projection

is formed.

DESCRIPTION OF THE REFERENCE NUMERALS

In Figs. 1 to 16, reference numerals denote as follows:

20 1, thread end at sewing start; 2, thread end at sewing end; 3, loop;
4, tubular suture reinforcement material; 5, biodegradable and
bioabsorbable nonwoven fabric; 6, powernet fabric (stretchable
fabric); 7, stitches on the front side; 8, stitches on the back side;

9, stopper; 10, automatic suturing device; 11, cartridge; 12, frame;

25 13, knot; 14, projection; and 15, knot.

DETATILED DESCRIPTION OF THE INVENTION

Hereinafter, the invention will bé described in detail.

A sheet-likematerial of the invention is made of amaterial

30 suitably selected fromnonbioabsorbable materials, such as polyamide,
polyester, silicone, flucororesin, etc., and biodegradable and
bioabsorbable materials, such as polyglycolic acid, polylactic acid,

a copolymer of glycolic acid and lactic acid, a copolymer of glycolic

acid and caprolacton, a copolymer of glycolic acid and caprolacton,

35 or a mixture thereof, polyparadioxanone, polycaprolactone, chitin,
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The suture reinforcement material of the invention is formed

into a tubular shape by sewing both ends of one sheet-like material

after the one sheet-like material is folded or by stacking two

15 sheet-like materials, and then sewing both ends of the stacked

sheet-like materials. When two sheet-like materials are stacked to

form a tubular material, one of the two sheet-like materials may be

a stretchable material. Preferable examples of such stretchable

sheet-like materials include knitted or woven materials with

20 stretchability in lengthwise and/or crosswise directions, in which

rubber threads, polyurethane-based elastic threads, crimped threads,

and bulky yarns, etc. are suitably interknitted or interwoven. A

suture reinforcement material prepared by combining a stretchable

material with a non-stretchable material facilitates fitting of the

25 suture reinforcement material to an automatic suturing device,

adjustment (position correction) after fitting, etc., and thus is

preferable.

Although there is no limitation to the mode of knitting or

weaving of the stretchable sheet-like material, a powernet fabric

30 produced by warp knitting stretchable threads obtained by covering

polyurethane threads by nylon threads is preferable in view of easy

cutting, easy sewing during formation of a tubular material, shape
stability, etc.

In the case of using one sheet-like material, the tubular

35 material can be obtained by sewing together both ends of one sheet-like



. suturing device according to any one of Items 1 to 9 is fitted to the 10
cartridge and/or the frame. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
‘'schematically shows a stitching style of the invention. 15 Fig. 2
schematically shows a stitching style of the invention. Fig. 3
schematically shows a stitching style of the invention. Fig. 4
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schemat i ows a sti1tching éﬁy _ _ _

schemat i cabhyusiransdaristd,t chfiteg: stlyd eoné sheet+ Ment moiteri2i H:g fdlded.
schemati ca shqws stitching style of,the invention. Fig. s a
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showing a structure of a suture 30 reinforcenent material according to

anot he? enbSet %EFLtﬁﬁgsﬁﬂaéﬁﬁiéﬁ?eFTbU“HGBF§réa¥$ont vi ew showi ng an

automatic suturingTgevi&an "eauupped Wddhnbhe S deHheef §IHARORSaRM1sBE ef | al
of the invention. Fi 11 is a partially enlarged front view show ng the

. 9. ! .
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a cylinder, a prism, or a plane.
The sewing methods for obtaining the tubular shape can be
10 suitably selected from the method for sewing both ends of the
sheet-likematerial (s) in parallel, the method for sewing the tip part
thereof in a tapering manner, or the method for sewing the tip part
thereof in a bag-like manner, etc. The tapered or bag-like tip part
is advantageous in that the tubular material can be easily fitted to
15 a suturing device.

Although any threads used for sewing clothes can be generally
used for sewing both ends, biodegradable and bioabsorbable surgical
sutures, such as those made of polyglycolic acid, a copolymer of
glycolic acid and lactic acid, a copolymer of lactic acid and

20  caprolacton, etc., are preferable. This is because the suture
reinforcement material is for use in medical applications, and the
material might be erroneously left in the human body.

The invention is characterized by the use of a chain stitch
(intralooping stitch) with a single thread as a stitching style. The

25 chain stitch (intralooping stitch) with a single thread creates
stitches in which loops are formed with a single thread.

' Specific examples of stitching styles of the invention are
shown in Figs. 1 to 7, but the invention is not limited thereto. The
term "needle-insertion side" used in the following denotes the

30 needle-insertion side of the stacked sheet-like materials, i.e., the
upper side as viewed in the figures, and the term "rear side" denotes
the side opposite to the needle-insertion side of the stacked
sheet-like materials, i.e., the bottom side as viewed in the figures.
In Figs. 1 to 6, the stacked sheet-like materials are not illustrated.

35 Fig. 1 shows that a loop 3 passes through the stacked



-5 .of Fig. 10 to an automatic suturing device. Fig. 12 is a perspective
view showing a structure of a suture reinforcenent material according to
anot her enbodi nent of the invention. 5gFig. 13 is a perspective view
showi ng an exanple of a suture reinforcement material which prevents the
renmoval of thread end(s) of the invention. Fig. 14 is a perspective view
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THE REFEREN I\/EJ%ALS n to 16, reference nunerals denote as
ggiyg ) foRmed By R]ﬂengagl?aﬂere

foll ows t nr'ead *thread end at sewi ng end; 3,

| oop; 4, tubular sEﬂngEshewafmfaftmﬁbp rmgb@és@d in® thiedegkadablerandye
bi oabsor babl g(ﬁ ve fabri.c; wernet fabric (stretchable fabric) ;

P
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10 at the following needle-penetration point. Hereinafter, the phrase
"appearing on the needle-insertion side after passing through a part
of the sheet-like material” includes the case where a loop appears
on the needle-insertion side passing across the end surface of the
stacked sheet-like materials, the case where a loop appears on the

15 needle-insertion side penetrating the sheet-like materials, etc.

Fig. 3 shows that a loop 3 passes through the stacked
sheet-1like materials from the needle-insertion side, goes slightly
ahead, passes through the stacked sheet-like materials to appear con
the needle-insertion side, and then is secured by intralooping with

20 a succeeding loop at the next needle-penetration point on the
needle-insertion side of the sheet-like material.

Fig. 4 shows that a loop 3 enters the stacked sheet-like
materials from the needle-insertion side, passes through a part of
the stacked sheet-like materials to appear on the needle-insertion

25 side, and then is secured by intralooping with a succeeding loop at
the next needle-penetration point on a stitch formation line (sewed
line).

Fig. 5 shows a modified example of the stitching style of
Fig. 1, forming a zigzag pattern.

30 ‘ Fig. © shows that a loop 3 passes through to appear on the
rear side of the stacked sheet-like materials from the
needle-insertion side, goes slightly back, passes through the stacked

" sheet-like materials to appear on the needle-insertion side, and then
the loop 3 is secured by intralooping with a succeeding loop 3 which

35 passes through the stacked sheet-like materials.



- Hereinafter, the invention will be described in detail. A sheet-Iike
material of the invention is made of a material 30 suitably selected from
nonbi oabsorbabl e materials, such as polyan de, polyester, silicone,
fluororesin, etc., and biodegradable and bioabsorbable naterials, such as
pol ygl ycolic acid, polylactic acid, a copolynmer of glycolic acid and

lactic acid, a COpQH@WBfSQ$ngMgEHIfb %?g g%ﬂr§ﬁ§$eo %&%g -8 £2RP ngﬁ%ngf

glycolic acid and caprol acton, 35 or ure ypara
pol ycapr ol Bétertalsnd m IQORaﬂmﬁalhﬁsssmeeadpnpb$§ﬁﬂIad@assExaap565cEéd
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of the abeVeckehtshestdlhbabixarselbabirel fareheal theandbprpiiidegendakie and
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flexibilitef tmmeﬁndGMadlshget+1gnedmayer1@1§kness bl ood absorbing -
properties, ease eneé& and hydrolyzability. Such nonwoven

fabrics 10 can be pf%%% 318 Y eﬁﬁ?HBHEr§&é%d§§°%ﬁﬁééﬁﬂ@aQUﬁ6h|ng

met hod, aansikteblsémtnqreth@d 01 the rblflé@ena-@%uﬁéiré'l © BehM&Y S&TRUL B Sr i al
of the |nve on is formed _into a tubular shape by sewi ng both ends of one

sheet - | i ke et &I er ThElond: ShedieferReCABIBEFA}S Hendis dedoblows:

stackitng t8p d3ospeet,- btkeched ehi @k rrafd diken WSHQS&%JEF%”Q& 2k 54
st acked sheg t-like materials. Wien two sheet-like materials are stacked to
\

forma tubdf material, one of the two sheet-like naterials may be
Bach example above shows a chain stitch (intralooping

stitch) made by a single thread. In the chain stitch (intralooping
stitch), by pulling the thread end(s) 2 at the sewing end(s), the
15 thread(s) is removed from the formed loops, and thus the sewed seams
are smoothly unstitched. Such sewing can be done by hand, and as a
matter of fact, a commercially-available sewlng machine can also be
used. In the latter case, sewing can be done very efficiently.

It is preferable to extend the thread end by a suitable length

20 so that a part of the suture reinforcement material to be removed with
the lesion {e.g., powernet fabric) can be easily separated from a part
of the suture reinforcement material to be left in the human body {for
example, a biodegradable and biocabsorbable material). The extended
thread ends at the sewing ends may be tied in the shape of a ring.

25 As another example, the thread end(s) at the sewing start (s) may be
tied to the sheet-like material (e.g., powernet fabric), and the
extended thread ends at the sewing ends may be tied in the shape of
a ring (annular). Inthis case, the thread can be very easily removed,
and the sheet-like material (e.g., powernet fabric) can be easily

30 removed with the sewing thread after a surgical operation.

In order to prevent the thread from being unintentionally
drawn out from the suture reinforcement material, a stopper may be
provided in a loop on the side of the thread end (s) at the sewing end (s},
the thread end(s) may be passed through the anterior locp continuous

35 to the thread end(s) at the sewing end(s), or the loop on the side



. a stretchable material. Preferable exanples of such stretchable sheet-I1ike
materials include knitted or woven materials with 20 stretchability in

| engt hwi se and/ or crosswi se directions,,in which rubber threads,

pol yur et hane-based el astic threads, crinped threads, and bulky yarns, etc.
are suitably interknitted or interwoven. A suture reinforcenent materi al

repared b tretcha mat er i al t.h a.non-stretchabl e
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t hat both ends of a sheet e materi joined together, and a tubular
shape may be The suture reinforcement material of the invention is

applied to a suturing device by encapsulating (fitting) it in both
or either of a cartridge containing a staple and/or a frame having
a staple receiving slot.

15 In this case, to simplify the fitting of the tubular suture
reinforcement material to an autcmatic suturing device, the sewing
end portion(s}) of the sheet~like material(s) forming the tubular

suture reinforcement material can be extended to form a projection.

20 BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, the suture reinforcement material of the
invention will be described with reference to the drawings, but is

not limited thereto.

25 Embodiment 1

Figs. 8 and 9 show the suture reinforcement material of the

invention manufactured by the stitching style shown in Fig. 1. Fig.

8 is a tubular suture reinforcement material 4 that is prepared by
stacking a biodegradable and bioabsorbable nonwoven fabric 5 and a

30 stretchable powernet 6, and sewing together both ends of the stacked
materials with a DH-type chain stitching machine manufactured by
Pegasus. Figf 9 shows a bag-like tubular suture reinforcement
méterial 4 whose tip part is closed. The bag-like tubular suture
reinforcement material is obtained by folding one sheet of the nonwoven

35 fabric 5, stacking both ends, and sewing them in a tubular shape with



~a cylinder, a prism or a plane. The sewi ng methods for obtaining the
tubul ar shape can be 10 suitably selected fromthe nmethod for sew ng both
ends of the sheet-like material (s) inqarallel, the method for sew ng the
tip part thereof in a tapering manner, or the rrethod for sewing the tip
part thereof in a bag-like manner, etc ThF tape[)ed or lbagfl;i(edt![p pitrSta
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i.e., at the gripping part of the automatic suturing device 10.

15 Embodiment 2

Fig. 12 shows a structure of a suture reinforcement material
according to another embodiment. The suture reinforcement material
is a tubular suture reinforcement material, which is obtained by
stacking a biodegradable and bicabsorbable nonwoven fabric 5 and a

20 stretchable powernet fabric 6, and sewing both ends. The thread end
1 at the sewing start is joined to the powernet fabric 6 and the thread
ends 2 at the both sewing ends are tied to form a ring (annular).

This structure with the ring-shaped thread end 2 at the sewing
end facilitates the handling of the material and the removal of the

25 thread. Further, since the thread end 1 at the sewing start is tied
to the powernet material 6, the power net material is easily removed

with the thread after a surgical operation.

Embodiment 3

30 Figs. 13 and 14 each show another suture reinforcement
material according to another embodiment that is structured to prevent
the thread ends 2 at the sewing ends from unraveling.

Fig. 13 shows that a stopper 9 passes through loops 3 of the
thread ends 2 at the sewing end. The stopper 9 may be thread,

35 finely-cut material or film, etc., and materials other than a fiber



In.Figs. 1 to 6, the stacked sheet-like materials are not illustrated. 35
Fig. 1 shows that a |oop 3 passes through the stacked 8 sheet-like
materials fromthe needle-insertion side, and then is secured by

intral ooping with a succeeding loop on the rear side of the stacked
sheet-like materials. In the invention, the "chain stitch (intral ooping

stitch)" d t an | f..fhr.ea sses .t hrough 5 anather |oop forned
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slightly ahead, passes through the stacked sheet-like nmaterral's to appear
on the neéar%uqfhgéf?thoeﬁ %i ged fapaliviekhpsthysadradishy arntmalledpimgemit 20
a sucggedi ng | oop at the next needl e-penetration point on the

needl e-insertion side of the sheet-like material. Fig. 4 shows that a |oop
3 enters the stackédeshamtthiodrefomprevrdralingftrenthimadhéedh enrasertriokes de,

passes threyghn2eRArcfibeing drawn out from the suture reinforcement material
due to any tension that is unintentionally applied to the thread end
2. Accordingly, after the predetermined suturing process is complete,

15 the thread is drawn out from the loop 3 by removing the stopper,
returning the thread end passing through the loop 3 to the original
position, or pulling the thread.

Fig. 15 shows another method for preventing a thread from
unraveling.

20 | In the structure, the loop 3 at the sewing end is passed
thfough a loop immediately before the loop 3 and is fixed by a single
knot 15, thereby preventing the loop 3 from being drawn out from the
sheet. More specifically, this structure can prevent the seam from
unraveling, which is caused by tension applied when the material is

25 fitted to a cartridge or a frame. After the suturing is complete,
the edcje of the biodegradable and bioabsorbable nonwoven fabric 5 is
torn by pulling the thread end, and subsequently the seam is unraveled.
Thus, the powernet material 6 can be easily removed together with the
sewing thread.

30 Any methods for preventing threads from unraveling can be
employed in addition to the above methods. For example, a thread end
can be temporarily adhered to a sheet-like material by applying
adhesive to the sheet-1like material, or a thread end can be temporarily
fized to a sheet-like material by adhesive tape, etc.

35



. the stacked sheet-like materials to appear on the needl e-insertion 25 side,
and then is secured by intralooping with a succeeding loop at the next
needl e- penetration point on a stitch fgrmation line (sewed line). Fig. 5
shows a nodified exanple of the stitching style of Fig. 1, formng a
zigzag pattern. 30 Fig. 6 shows that a |oop 3 passes through to appear on
the rear gifdes0fedhg stacked sheet-like materials fromthe

needl e-i nsertrom-stde, goes slightly back, passes through the stacked
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set to any dimensions considering its operability. Any method can

be employed for forming a projection to the powernet fabric 6, in

addition to cutting the material as described above. For example,

such projection may be formed by adhering or sewing other materials,

15 such as cloth, film, etc. The projection may be formed on a side of
the biodegradable and bicabsorbable nonwoven fabric 5 side or on both

sides of the nonwoven fabric 5 and the powernet material 6.

EFFECT OF THE INVENTION

20 In the suture reinforcement material of the invention, a seam
can be easily formed with an already-existing sewing machine, etc.
Therefore, a tubular suture reinforcement material can be
manufactured without requiring skill, and further the productivity
is high and there are no variations in quality. As compared with

25 stitches made by the conventional running stitch, a thread is smoothly
removed, and a sheet-like material can be separated with no
difficulties after a surgical operation. Further, the suture
reinforcement material of the invention can be easily fitted to an
automatic suturing device and the unraveling of threads can be

30 prevented during the process.



. stitch), by pulling the thread end(s) 2 at the sewing end(s), the 15
thread(s) is renoved fromthe fornmed | oops, and thus the sewed seans are
snoot hly unstitched. Such sew ng can b%AQOne by hand, and as'a mtter of
fact, a conmercially-available sew ng machine can also be used. In the

| atter case, sewing can be done very efficiently. It is preferable to
extend the thread end by a suitable length 20 so that a part of the suture
rei nforcenent material to be renpved with the lesion (e.g., powernet
fabric) can be easily separated from acpamMs of the suture reinforcenent
material to be left in the human body (for exanple, a biodegradable and
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thepsZ\?vi ngtzénd(s), og_ ?ﬂ%@%ﬁ%ﬂjéﬁpfﬁé%?@?% %ﬁentoga{:?lﬁl%eﬁoﬁga%ﬁal § gﬁ%& be
passed thr§u§hriMQdEW§®@Ham@i@dmgm@ﬁl@#n1Lmm@reandhﬁmwgyﬁﬁﬂ@ﬁkhw?atﬁr@gle
knOt . Aut O%&hEOEégI&gdtnglagglyigfslst gex‘»’v‘@c‘i Cihn tah%agg]g:ﬂ’{ge m%%lngrocr)rc%rgﬂgd inteo

a bag-like shape.

15 3. A tubular suture reinforcement material for an automatic
suturing device according to Claim 1 or 2, wherein at least one portion
of the sheet-like material is made of at least one member selected
from the group consisting of knitted materials, woven materials,
nonwoven fabrics, and film, the at least one member being made of a

20 biodegradable and biocabsorbable material.

4, A tubular suture reinforcement material for an automatic
suturing device according to Claim 1, wherein the sheet-like material
and a stretchable knitted material or woven material are stacked into

25 a tubular shape.

5. A tubular suture reinforcement material for an automatic
suturing device according to any one of Claims 1 to 4, wherein a
projection is formed on the sewing end portion of the one or two

30 sheet-like materials forming the tubular shape.

6. A tubular suture reinforcement material for an automatic
sutuxring device according to any one of Claims 1 to 4, wherein extended

thread ends at the sewing end are tied in a ring shape.
35



material of the invention can be applied include MILTIFIRE G A80, 5

MULTI FI RE G A60, MJULTI FI RE G A50, and MULTI FI RE G A90P (manufactured by
U.S. SURG CAL), PROXI MATE LI NEAR CUI'TEE 55 mm and PROXI MATE LI NEAR CUTTER
75 mm (manuf actured by Et hi con Endo- Su 8ery), ENDO 3 A(2) 30, ENDO

A A(2) 45, and ENDO GA( 2)60 (manufactured by U S. SURGA CAL), and ENDOPATH
END CUTTER,ETS45 and %N ATH END CUTTER ETS EZ45 10 rranuf actured by

Et hi con Endo- Sur ger 3. AL FUES CPRP R CETERT Wrtricd ToF ahauFeantS on

is appliedutorinsdéuidngedeniicg hyaspeapsH @tdmg { Ebt4t I»ﬂ@rellb d Behpdy or
either of a cartridge co taining a staple and/or a frame awrhg ta stapl e

recei vi ng 5F&P55¢8 {FQUERse ¢8R ot 3 Ss"1dﬁp‘PJ7 £hersrdenpeditigead @

suture reppéesEiRNG FALESd adrdP uARa Rt QRL i C suturing device, the Ser ng
end portion(s) of the sheet-like material (s) form ng the tubular suture
rei nforcenment material can be extended to forma projection. 20 BEST MODE
FOR CARRYI BiG QUT THEa I\ e +r ej pf :
material of the inventi Or@@%dx@;@gggﬁ ceeﬁ%tﬂg%%l:arleﬁég atq%gﬁﬁﬁgtlc
drawi ngs, BYEUT9 FeViFemewrdiner e AN ®nENbH I Imimts 1 Fd)g% wBeaaiin Xshow
t he suture t ve tured b the
stitching g{{%rgaéghg&n@%e@ £ ?glsﬁg& gﬁ%ughnaé tghllﬁg lgpq reonrtelnr‘ff%?cerrent
mat eri al 4th¢|a‘¢hﬁ®%|ee§ar’eldemby m&uknhgﬁ@ ablt@ategdaﬂahh elrﬁtadehmm@bsor babl e
nonwoy ﬁn fabric 5 and a 30 stretchable powernet 6, and sew ng together both
ends of the stacked materials with a DH-type chain stitching nmachi ne
manuf act ur 8d by A tubular suture reinforcement material for an automatic

suturing device according to any one of Claims 1 to 4, wherein a loop
on a side of the sewing end is tied to a loop immediately before the

loop, thereby preventing a thread from unraveling.

15
10. A method for manufacturing a tubular suture reinforcement
material for an automatic suturing device comprising:
sewing both ends of one or two sheet-like materials using
a chain stitch (intralooping stitch) with a single thread to give a
20 tubular suture reinforcement material, and
suitably extending one or two thread ends at one or two
sewing ends.
11. An automatic suturing device, comprising a cartridge
25 containing staples and a frame equipped with a staple receiving slot,

wherein a tubular suture reinforcement material for an automatic
suturing device according to any one of Claims 1 to 9 is fitted to

the cartridge and/or the frame.
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Pegasus. Fig. 9 shows a bag-like tubular suture reinforcenent material 4
whose tip part is closed. The bag-li ke tubular suture reinforcenent
material is obtained byfolding one shegtg of the nonwoven 35 fabric 5,
stacki ng both ends, and sewing themin a tubular shape with 11 the sane
sew ng machi ne as descri bed above. Although not illustrated, as a nodified
exanple of Fig. 8 a suture rei nforc&% terial whose tip part is sewed
in a tapering manner can al so be nen |one(§: 5 1n either case, the thread
end(s) 2 at the sew ng end(s) are suitably extended for easy renoval of
thread. Two pieces o reinforcene material 4 thus obtained
are individually fit hé ?pé:%g, car tlrl}vc?éléuff c%%t% e ngP staapjf‘ét%uﬁad:nds‘ét‘f‘?eane
12 of the aailmﬁtaitaemesnmmﬂtlalgadieaum(able fofr ke in Bhtboat USeutdPids JeHowss i n
an enl grgeghaJE%w of 11 .The sut uLe reinforcenent material is fitted

to the’auto ¢St n“éjsedjeW@élr%Cf’ CPFERTEONMIMAET- tRAE SRFeidirehted

t hr ead endtBeapré:h@ﬁSeﬂnV@t&ﬂd relptasedof RORLMWAIE: shtfre AinlrBec8hiMRPI N
devi.ce 10. 15 Enbodiment 2 Fig. 12 shows a

part of the_autp urin
structure 13?93 Jsﬁt‘f’vlih flh?}brftgetd‘@ﬁ’t lagn APl i £o6dlti Pltaiashsenshereby

enbodi ment indheasdit Uk e rRuBE O CePE RhdMBdRIdA! of 't%r@a&‘i%uleéél bR Eey.
reinforcenent material, which is obtained by stacking a biodeg radab?e and

bi oabsor babl'e PRERFBY ERVERBLPR A4Mgep avorcans drarkasiks poviethet Shabtrbl}ee and
sew ngobot haeses1sTheotriueas, epgle éoﬁ{reﬂ%r%qwﬁ%g%kgE% aﬁhbgi deggl}f%bed

powernet fabric 6 and the thread ends 2 at the S are
to form a ﬁﬁﬁq@rq%nmcatp)each other, and the tubular suture relnforcement

material manufactured using a running stitch requires a lot of time
and skill, and removal of the thread is difficult depending on the
kind of sheet-like material, sewing pitch, etc. More specifically,
15 the present invention relates to a tubular suture reinforcement
material for an automatic suturing device, wherein both ends of one
or two sheet-like materials are sewed using a chain stitch
(intralooping stitch) with a single thread to form a tubular shape,

and one or two thread ends at one or two sewing ends are suitably
20 extended.



This structure with the ring-shaped thread end 2 at the sewing end
facilitates the handling of the naterial and the renoval of the 25 thread.
Further, since the thread end 1 at the sewing start is tied to the powernet
material 6, the power net .material is easily renmoved wth the thread after
a surgical operation. Enbodinment 3 30 Figs. 13 and 14 each show anot her
suture reinforcement material accordif¥y to another enbodiment that is
structured to prevent the thread ends 2 at the sew ng ends from

unravel i ng. Fig.FﬁﬁLsﬂoms that a stopper 9 passes through | oops 3 of the
thread ends 2 at the sewing end. The stopper 9 may be thread, 35
finely-cut material or film etc., and materials other than a fiber 12 my
be used. A suitably rigid material that easily be passed through the

| oop and drawn out fromthe loop is preferfable. Fig. 14 showg a suture
~reinforcenent material in which the thrgad ends 2 at t| s@\¥ Ng ends are
passed through the anterior loops 5 3 cnti NUQLLew=ter= head ends 2,

t hereby preventing the thjeaed. .6 T fromunraveling as
descri bed above. The threfo
following steps 1 to 4 as sho
sewi ng ends are passed throughg}
are pulled to secure 10 it. Th#p
unraveling keep the thread fro
r ei nf or cenent terial due to §
to the thread

le loop 3 by the
ijead ends 2 at the

, the thread ends 2
ng the thread from
he suture
tentionally applied

tfand final lf)
HHor prevenfyl




2. Accordingly, after the predeterm ned suturing process is conplete, 15
"the thread is drawn out fromthe I oop 3 by renoving the stopper, returning
the thread end passing through the loop 3 to the original position, or
pulling the thread. Fig. 15 shows another nethod for preventing a thread
from unraveling. 20 In the structure, i e loop 3 at the sewing end is
passed through a | oop imedi ately bef 6 the loop 3 and is fixed by a
single knotFﬁQHthereby preventing the |l oop 3 from being drawn out from
the sheet. MFe specifically, this structure can prevent the seam from
unraveling, which is caused by tension applied when the material is 25
fitted to a cartridg#gor a frame. After the suturing is conplete, the edge
~of the biodegradabléZ%ﬂd\ggg bsor babl e nonwoven fabric 5 is torn by

, aret g

pulling the thread W Thus, the

power net mat ™ JS¢wi ng t hread.
30 Any neth b " enployed in
< can be

addition to th
. adhesive to the
fixed to a
- il : g ment 4 Fig. 16
shows a structure of a Hi erial which can be

easily fitted to an aut




More specifically, the sewing end portion of sheet-like materials 5 form ng
the tubular suture reinforcement material is extended to form a projection
14. In this exanple, the sewing end portion of the powernet fabric 6 is
cut in a convex shape to formthe projection 14. By pulling the projection
14, the tubul ar suture reinforcenment % rial can be easily fitted to an
automatic suturing.dewce. 10 The projeCtion 14 may be suitably forned into
any shape and s 1o ny di mensions considering its operability. Any

met hod can be enployed for formng a projection to the powernet fabric 6,
in addition to cutting the material as described above. For exanpl such
projection may be formed by adhering or semﬁng ot her materjal 'iuch as
cloth, film etc ‘ f '

bi odegr adabl e angzg

t he nonwoven fab

20 I'n the suture reinforg
easily fornmed with an al i
tubul ar suture reinforcepd
requiring skill, and fur}§g
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14 CLAIMS 1. A tubular suture reinforcenent material for an automatic 5
suturing device, wherein both ends of one or two sheet-like materials are
sewed using a chain stitch (intralooping stitch) with a single thread to
forma tubul ar shape, and one or two thread ends at one or two sew ng ends
are suitably exrgnde . 10 2. A tubul ad/$uture reinforcement material for an
automatic sutufi evice according to Claiml, wherein the tip part of
the suture reinforcenent material is sewed in a tapering manner or sewed
into a bag-like shape. 15 3. A tubular suture reinforcenent material for
an automatic suturing device according to Claiml or 2, wherein at |east
one portion of the shee':LL%g aterial is made of at | east one nenber
selected fromthe groupfgon i'ing of knitted materials, woven materials,
nonwoven fabrics, and film the}at | east opns~smaper being nmade of a 20

bi odegr adabl e and.fWWHﬂﬁ¥t“o;i ymteriar. 4. A tuRular suture reinforcenent
material for an guto i C sutiring device accordiig todaim1l, wherein
the sheet-like nateri and gjstretchable knitted dri® or woven
materi al are StACkemk Nt 0 2 i el R o SUt U e

: o . . : I 9 :
rei nf or cenent _t-‘aaﬁbghqr an NMNaNE k% j N, dii c& according to any
one of Clains L KO 4, ¥ ; B ey e sew ng end

. . g \,he tubul ar
aguture® 80 aut ogatic




suturing device according to any one of Clains 1 to 4, wherein extended
thread ends at the sewing end are tied in a ring shape. 35 15 7. A tubular
suture reinforcenent material for an automatic suturing device according
to any one of Clains 1 to 4, wherein a stopper is passed through a |oop on
a side of the extended thread end, therehy preventing a thread from
unraveling. 5 8. A tubul ar suture reinf¥rcement material for an automatic
suturing devi éfrdlng to any one of Clains 1 to 4, wherein the

extended thre i s passed through an anterior |oop continuous to the

t hread end, thereby preventipgg a®x hread fromunraveling. 10 9. A tubul ar
suture reinforcenent naterL‘i Of an automatic suturing device according
to any one of Cains ;'mherein a loop on a side of the sewing end is
tied to a | oop |nnEo* fefore the | oop, thereby preventing a thread
from unravel i ng. it hod for manufacturing a tubular suture

r ei nf or cenent - 'an automatic suturing device conprising: sew ng
both ends of one or} two shqrt-llke materials using a chain stitch




11. An automatic suturing device, conprising a cartridge 25 containing
staples and a frane equi pped with a staple receiving slot, wherein a
tubul ar suture reinforcement material for an automatic suturing device
according to any one of Clains 1 to 9 is fitted to the cartridge and/or
the frame. 30 ABSTRACT The present inggption relates to a tubular suture
reinforcenment material suitable for use in automatic suturing devices that
are widely used in gy giﬁgl operations, etc. Mire specifically, the present
invention relates t ular suture reinforcenent material with which a
tubul ar shape is easily obtained to thereby increase its productivity, and
renmoval of thread is easily achieved The present invention ains to

over come drawbacks such that s nl i ke materials joined by the
conventional tenporary adhesiorg ea ily separate fromeach other, and the
t ubul ar suture reinforcenent tedi al manufactured using a running stitch

and, renoval of the thread is difficult
dependi ng on the kind of sheetf| ifedifiterial, sewing pitch, etc. Mre
specifically, the present inverftiog rel'ates to a tubul ar suture
reinforcenent nmaterial for an‘autgnatlc suturing device, wherein both ends

requires a lot of tinme and sk!il

of one or two sheet-like materfiald are sewed using a chain stitch
(intralooping stitch) with a sifngl¢ thread to forma tubul ar shape, and

one or two thread ends at one qr 230 sewi ng ends are suitably extended.
-
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