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FIXATING MEANS BETWEEN A MESH AND MESH DEPLOYMENT
MEANS ESPECIALLY USEFUL FOR HERNIA REPAIR SURGERIES AND
| METHODS THEREOF

'FIELD OF THE INVENTION | |
‘This invention_generally relates to fixating means between a hernia repair mesh and a
mesh deployment means used to deploy the mesh, especially liseful for hernia repair

surgery.

‘BACKGROUND
Thls 1nvent10n generally relates to an inflatable balloon and/or other mesh deployment

means, espec1ally useful for hernla repair surgery.

Modern surglcal techmques are intended to be minimally 1nva51ve Endoscopic
surgery 1s ‘a prime example of this minimally invasive approach and has led to the
development of various instruments that may be inserted through a small incision to
operéte internally Minimally invasive procedures are also commonly employed in the
treatment of hernia (1ngu1nal femoral, hiatal, ventral, incisional and -umbilical
' hermas) '
Hemla is a common medlcal condmon in which an organ protrudes through an
opening _in its surroundmg t1ssue (especially in the abdominal region). The hernia is
‘ sometirneé treated ina tension free repair, such as ir_nplement'ation of meshes/patches.
In carrying out laparoscopic ventral or incisional or umbilical or inguinal hernia
procedures,'the sufgeon uSt’ially_ rolls the patoh/mesh and then inserts it into a trocar
sleeve or its opening and‘delivers it into the abdominal or pre-peritoneal cavity. A
laparoscopic forceps is then used to unfurl the mesh / patch and place it posterior to
the herni'a{‘defec.t completely eovering- it with a sufficient overlap. The mesh / patch
may then be held in place by stapl>ing or suturing it to underlying tissue. '
One of the major prohlems of the above proeedure is the unrolling or spreading and
the positioning or deploying of the mesh inside the .abdominol. or the pre-peritoneal A
cav1ty The step of unrolhng the mesh, dlrectlng the right side of the mesh and it's

_ orlentatlon positioning and ﬁxatlng the mesh and posmonmg it in the rlght place and
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orienting 1t to the right direction, usually adds significantly to the time required for

' carrying, out the procedure | ' "

- US patent no. 5,824,082 (082) relates to a prosthetic herma repair patch that can be :
rolled into a tube for laparoscopic dehvery through a trocar and which deploys toa
generally planar form when ejected from. the trocar into the abdominal..cavity. The
deployment of the prosthetrc is done by embedding a wire frame made of shape '
memory alloys into the prosthetrc When the prosthetrc is inserted into the body it is
heated thus, activated - i.e. it springs into its functional, predetermmed conﬁguratron
and deploys the patch. However, embeddingi a wire frame in a prosthetie is
complicated. . | ' V |
Another approach to the problem of folds in a deployed mesh was to attach 1t to an

| 1nﬂatable balloon Wthh, after inflation, expands and spreads the mesh. Such a device
was disclosed in PCT publication no. WO008/065653. It was found that the fixation of

~ the mesh to the inflatable balloon is of utmost importance, since a method .of
‘connecting and disconnecting' should be stand specific standards. It should not only

- allowa rapid fixation, but also, if necessary, rapid disconnection. The i‘lser should be
able to perform the fixation and the disconnection not only outside the body, but also
-in a narrow abdominal cavity, during an‘open and even a laparoscopic procedure.
Despite the requireddetachment ahilitles,'the fixation should be strong as long as it is
required, so that the mesh, deployed under laparoscopic measures, won't detach or
fold in the ademinal cavity.- The fixation should not harm the inﬂatable balloon or
the mesh; and should allow the fixation of different sizes‘of meshes to different sizes
of balloons, so as not to limit the options. .
Thus, there is still a long felt need for a device that is simple and will shorten the time |
requlred for the spreading and the_j positioning of the mesh inside the body.
[01] Furthermore, 'there is still need for a device that can strongly fixate alvariety of mesh
. sizes to an"in_ﬂatable balloon, or other' deployment means, with rapid and easy
attachment / detachment capahilities even under' laparoscopic procedure, without

damaging the patient, the mesh or the balloon.

[02] © SUMMARY OF THE INVENTION | A
It is one object of the present invention’ to provide a hernia kit useful in minimal
invasive and/or open surgery, comprising:

a. a mesh (2);
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| ~b. atleast one deployment means (3), adapted to deploy said mesh _within
'the abdominal cavity and/or pre — peritoneal and/or .hollow body
“organs and/or natural and/or artificial orifices and/or spaces and/or post
" operative spaces; and
e fixating means (200) coupled to.said deployment means (3), adapted to
. attach said deployment means (3) to said mesh (2); sard ﬁxatrng means -
are characterized by at least two portions: I
| i. a first portion (200a) coupled to said deployment means (3);
and, . S
ii. a second portion (200b), comprising a coil (252) having a
predetermined retracted shape; said coil is re_conﬁgurable from
a plurality of nnretracted po'sitions‘to a plurallty'of retracted
positions and from said plurahty of retracted pos1t10ns to said
4 plurahty of unretracted positions; »
vvherein said attachment between said deployment means (3) and said mesh
(2) is" -obtalned by reconfiguration o‘f said coil (252) from at least one of said
unretracted positions to at least one of said retracted positions.
Itis another object of the present invention to prov1de the hernia kit as deﬁned above,
wherein said deployment means (3) is.an 1nﬂatab1e balloon '
It is another object of the present invention to provide the hernia kit as deﬁned above -
~ wherein said fixating means additionally comprising means reversrbly coupled to-said
second portion, adapted to thread said second portion (200b) through said mesh (2).
It is another object of the present invention to provide the hernia kit as defined above,
whereinsaid fixating means additionally'comprising a third portion (200c) having at
least one sharpened element (256), adapted to fully penetrate said mesh (2).
- TItis another object of the present 1nvent10n to provide the herma kit as deﬁned above,
wherem sa1d ﬁxatlng means (200) are coupled to said deployment means (3) by
: 'means selected from a group consrstmg of glue, Velcro, mechamcal ‘connections |
selected from a group consisting of a dlSC or a knot, welding means threadmg means
| or any combination thereof. ‘ _
It is another Obj ect of the present invention to provrde the hernia krt as deﬁned above,
wherern said unretracted posmon is at least partially linear configuration.

- It is another 'object of the present invention to provide the hernia kit as deﬁned above,
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shape memory. matenals Thermoplastic matenals Polyurethane EAP brodegradable

- materials or any comblnatron thereof

It 1s another object of the present 1nvent10n to provide the herma k1t as defined above -

"wherem said deployment means (3) is made of matenals selected from & group

: con51st1ng of nvlon shape memory materrals Thermoplastic matenals Polyurethane )

. EAP, brodegradable matenals, stainless stee_l, other metals, plastlc or any combination
" thereof. | | _
Itis another object of the present invention to provide the hern1a kit as deﬁned above,

wherein said coil is a coaxial structure, comprising at least partially a helical and/or
spiral shape, such that said structure can be unretracted to a more linear shape and
retracted back to at least partially a helical and/or spiral shape. |
Iti is another obj ect of the present invention to provide the hernia k1t as defined above
wherem said corl is ‘a coaxial structure, comprising an outer cannula with a
. longltudlnal sht and an inner thread, such that said cannula collapses into a helical

conﬁguratlon after said inner thread is pulled out.

It is another object of the present invention to provide the hernia kit as defined above,

. wherein said co_il is reconﬁgurable from a retracted position to an unretracted position
by means selected from a group consisting of mechanically pulling or pushing said
coil, applying electncal current on said coil, thermoregulatmg said coil, applying
magnetic ﬁeld 4
It is another. Ob] ect of the present 1nvent10n to provide the hernia kit as defined above
wherein | sald coil is spontaneously reconﬁgurable from a retra_cted position to an
unretracted position. ' |
It is another object of the presentlin‘vention_to provide the hernia kit as defined above,
wherein said ooil has at least- one coiling radius.

Itis another obj ect of the present invention to provide the hernia kit as defined above,

_ wherein said sharpened e_lement is seleoted from a group consisting of a stylet or a
needle | | | | A | '

It is another object of the present 1nvent1on to provide the hernla k1t as deﬁned above,

wherem said deployment means (3) addltronally comprrslng at least one appendage to'

| ,’ which said first portion of said fixating means (200) is coupled.

It is another object of the present invention to provide the hernia kit as defined above,

_vvherein_ said first portion (200a) of said fixating means (200) is ‘coupled to various

....Jocations on said deployment means (3), thus accommodating a variety of mesh sizes.
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It is another object of the present invention to provide the hernia kit as defined above,

: wherei_n said deployment means (3) is in communication with inflating means adapted
- to.inflate said deployment means 3). | | |
It is another object of the 'present invention to provide the hernia kit as defined above,
wherein the shape'of said deployment means. is selecte’dfrom a group comprising a
polygonal shape a curved shape, a symmetncal a non - symumetrical shape, a linear
' shape continues, non- continues, a concave shape, a 1rregular shape a square-hke '
shape, a rectangular shape, an oval shape a U-like shape an H-like shape, a grid- hke
| shape, a flat structure, a 3D structure and a rake like shape or any combination
thereof. _

Itis another object of the present invention to prov1de the herma k1t as defined above,
- wherein said deployment means add1t1onally compns_rng centenng means -adapted to
| adjust the center of said deployment means and said mesh to the center of said hernia.

It is another object of the present invention to provide the hernia kit as defined above,
:vyherein said deployment means additlonally comprising means adapted to ensure the
right side of said mesh is directed to said hernia. - v

It is another object of the present invention to ‘provide the herma kit as deﬁned above,
~ wherein said deployment means additionally comprising means adapted to ensure the

right direction of said mesh in the abdommal cavity.

It is another object of the present invention to provide the herma k1t as defined above;
. wherein said centering means additionally comprlsmfJ means adapted to thread said

centering means through said mesh.

It is another obj ect of the present invention to provrde the hernra kit as defined above
~ wherein said deployment means addmonally compr1s1ng at least one clip adapted to
grab sutures.

It is another object of the present invention to provide the hemra kit as defined above,
wherein said centering means additionally comprising means (9) adapted to enable the
grasp of said centering means with a surgical tool. : A
" Itis another object of the present invention to provide a method for attaching a mesh
to deployment means, compnsmg steps selected inter alia from of: "
a. obtamlng a herma kit comprising:
i. amesh (2);
ii. at least one deployment means (3) adapted to deploy sald mesh

with in'the abdominal cavity and/or pre — peritoneal and/or .
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hollow body organs -and/or natural and/or artrﬁcral orifices
" and/or spaces and/or post operatrve spaces; and
iii. ﬁxatrng means (200) coupled to said deployment means (3)' '
~ adapted to attach said deployment means (3) to said mesh @) A
sard fixating means are characterrzed by: '
a. a. proxrmal portion (200a) coupled ‘to said v
deployment means (3);
b a middle portion (200b) comprrsmg a c01l (252)
having a predetermined retrac-ted shape; said coil -~ - .
"15 reconﬁgurable from a plurahty of unretracted.
.posmons to a plurality of retracted posrtlons and ) -
from said plurality of retracted positions to said
plurality of unretracted positions; and, '
c. a distal portion (200c) comprising at least one
' ,sharpened element (256), adapted to fully
_ " penetrate said mesh (2); .
: b threadlng said sharpened element (256) through sa1d mesh (2);
B reconﬁgunng said coil (252) from said retracted posrtron to an
 unretracted position; thereby at least partially passing said coil through -
" said mesh; and, | e e
d. reconﬁgurmo said corl (252) from sard unretracted position to said
‘retracted position thereby attaching said mesh to said deployment
_ means. . _. ' _ . _
CItis ‘another object of the present invention to provide.th‘e'method as defined Aabove
‘» add1t10nally comprlsrng step of selectmg sard deployment means from a group
con51st1ng of 1nﬂatable balloon
. It is another object of the present 1nventron to provrde the method as deﬁned above
| additionally comprlsrng step of cuttlng said distal port1on of said ﬁxatrng means
_ (200) thereby removing said sharpened element (256)
It is another object of the present 1nventron to provide the method as deﬁned above,
addrtlonally comprising steps of (a) adjustrng said mesh attached to said deployment
means and, (b) inserting sard adjusted deployment means attached to said mesh into
the abdomrnal caV1ty and/or pre — perrtoneal and/or hollow body organs and/or natural

...and/or.artificial orifices and/or spaces and/or post operative spaces.
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"It is another object of the present . invention to provide the method as defined above,
: add1t10nally compmsm0 step spreading and/or deploymg said mesh | |
Ttis another object of the present invention to prov1de the method as deﬁned above
' wherem said step spreading and/or deploying said mesh additionally compnsmg step
of inflating at.least a pomon of said deployment means.or. actuating at least a part of -
the deployment means. | | ) '
- It is another object of the present invention to prov1de the method as deﬁned above,
vaddltlon‘ally comprising step of coupling said fixating means (200) to said deployment
m_e'ans‘(3) by means selected from a group consisting of glne, Velcro, mechanical
connections selected from a group consisting of a disc or a knot), Weldin_g‘ means,
threading or any combination thereof.

- Tt is another object of the present invention to. provide the method as defined above,

wherem said step (c) of reconﬁgurmg said coil from said retracted position toan

unretracted position additionally compnsmg step of mechamcally pulling said coil.
1t is another object of the present_mventlon to provide the method as defined above,
wherein said step (d) of teconﬁguring said coil unretracted position to said retracted
position additionally comprising step of releasing said mechanical stress.
It is another object of the ‘present invention to provide the method as defined above, .
wherein said step (c) or said step (d) of reconﬁgnring said coil is performed by means
: selected from a group cons1st1ng of application. of electrical current on sald c01l 3
thermoregulatmg said coil, appl1cat10n of maonetlc field on said coil.
It is another object of the present invention to provide the method as deﬁned above
wherein said step (d) of reconﬁgunng said c01l unretracted position to said retracted
position is performed spontaneously v
It is another object of the present invention to provide the method as defined above,
‘wherein said step of step (c) of reconfiguring said coil from said retracted position to :
.an unretracted position add1t1onally comprlsmg step of transformmg said coil to a
~ more linear conﬁgurat1on
It is another object of the present 1nvent1on to prov1de the method as deﬁned above,
wherem said step (d) of reconﬁgurmg said coil unretracted position to said retracted
position addmonally comprising step of transforming said coil to at least partially a

helical and/or spiral conﬁgnration. :
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It 15 another object of the present invention to prov1de the method as defined above |
' additionaﬂy compnsmg step of selecting said coil to have more than one corhng '
radius. _ ' ' _
CItis another object of the present invention to provide the method as defined above,
,. “additionally . comprising step of selecting. said. sharpened clement from a wgroup
consisting of a stylet ora needle A '
It is another object of the present invention to prov1de the method as deﬁned above,
addltionally.comprismg step-of couphng said proximal portion of said fixating means
(200) to appendages on said deployment means (3).
It is another object of the present invention to provide the method as defined above, |
additlonally comprising step of coupling said prox1mal portion (200a) of said fixating
" means (200) to various locations on said deployment means (3), thus accommodatmg
a variety of mesh sizes.
It is another object of the present invention to provide the method as defined above,
additionally comprising step of extracting said deployment means from said
labdominal” cavity and/or pre - peritoneal and/or hollow body organs and/or natural ”
and/or artificial orifices and/or spaces and/or post operatlve spaces..
It is another object of the present invention to provide the method as deﬁned above,
additionally comprising step of deﬂatmg or minimizing said deployment means.
It is another object of the present invention to provide the method as defined above, -
additionally comprisinti7 step 'of continuing inﬂating or preserving the shape of said
deployment means accordmg to a predetermined medical need. |
. ‘It is another object of the present 1nvention to provide the method as deﬁned above
additionally»comprising step of ﬁtting the center of said depioyment means to the‘
center of said herma ‘ - '
Tt is another object of the present invention to prov1de the method as- deﬁned above -
additionally compnsmg step of threading centering means (5) through said mesh.
Itis another object of the present invention to provrde the method as defined above B
additionally comprising step of ensuring the right side of said mesh is dlrected to said:
~hernia. o 3 _ o .
" It is another object of the present invention to provide the method as defined above,
' additionally comprising -step of ensuring the right’ direction of said mesh in the -

abdominal cavity. -
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_ It is another object of the present invention to ‘provide the method as defined above,

- addltlonally compnsmg step of selecting the shape of said deployment means from a

‘group comprising a polygonal shape, a curved shape a symmetncal a non -
symmetrical shape; a linear shape, continues, non- contrnues, a concave shape, a
irregular shape,..a square-like shape, a rectangular shape, an owal shape, .a U-like
| shape, an H like shape a grid- like shape, a flat structure a 3D structure and a rake—
like shape or any combmatlon thereof. ‘
It is another object of the present invention to prov1de a method for attaching a mesh
to deployment means, comprising steps selected inter aha from
a. obtaining a hernia kit comprrsmg

i. amesh (2);

ii. at least one deployment means (3), adapted to deploy said_'mesh
with in the abdominal cavity .and/or'pre — peritoneal and/or
hollow body organs and/or natural and/or artificial orifices

: and/or spaces and/o_r post operative spaces; and, | _

it fixating means (200) coupled_ to said deployment means (3),
adapted to attach said deptoyment means (3) to said mesh (2);
said ﬁxating means are characterized by at least two portions:

a. a ﬁrst portion (200a) coupled to said deployment
means (3)

b. a second portion (200b), comprising a coil (252)
having a predetermined retracted shape; said coil
is ’reconﬁgurable from a plurality of unretracted
positions to a plurahty of retracted positions and
from said plurality of retracted positions to said

. | plurality of unretracted positions;

'. b, obtalmng attachlng means adapted to thread said second portion (200b) '
through said mesh (2); ' ' '
reversrbly coupling sard attaching means to said second portion (200b);

‘. d.. threadmg said second portron (200b) through said mesh (2) via said
attaching means ' '
i e._‘ reconfiguring sa1d coil (252) from said retracted position to an .
"unretracted ‘position; thereby at least pamally passing said coil through

said mesh; and
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f. reconﬁguring said coil (252) from said unretracted position to said
retracted position thereby attaching said mesh to said deploymenf
means. | _ |

It is 'aoOther object of the présent invention to providerthe method as defined above,
- additionally comprising step. of selecting said deployfnent. means- from a group
A con51st1ng of inflatable balloon. | : | ' '
tis another object of the present invention to provide the method as defined above '

additionally comprising step of uncouphng said attachmg means from said second
- portion (200b).
It is another object of the present invention to prov1de the method as defined above,
~ additionally comprising steps of (a) adjustlng said mesh attached to said deployment
. means; and, (b) inserting said adjusted deployment means attached to said mesh _mto
the abdominal cavity and/or pre — peritoneal and/or hollow body organs and/or natural
é.nd/or'artiﬁciai orifices and/or spaces and/or post operative spaces.

It is another object of the present invention to provide the method as defined above,
“additionally comprising step of spreading ahd/or 'deployirig said mesh.

It is another object of the present invention to provide the method as defined above,
wherein said step of spreading and/or deploying said mesh additionally comprising
step of inﬂating or actuating said deployment means.

It is another object of the present invention to pfovide the method as defined above,
additionally comprlsmg step of couphng said fixating means (200) to said deployment
means (3) by means selected from a group consisting of glue, Velcro mechamcal

connections .selected from a group consxstmg of a disc or a knot), weldmg means,

~  threading or any combination thereof.

It is another object of the present invention to provide the method as defined above,
wherem said step (e) of reconfiguring said c01l from sa1d retracted position to an
- unretracted position additionally comprising step of mechanically pulling said coil.

It is another object of the present invention to pro{ride' the method as defined above,
wherein said step (® of reconfiguring said coil unretracted position to said retracted
: position addltlonally compnsmg step of releasing said mechanical stress. ”

It i 1s another object of the present invention to provide the method as defined above
wherem said step (e) or said step (f) of reconﬁgurmg said coil is performed by means
selected from a group consisting of apphcatlon of electrical current on said coil,

.thermoregulating said.coil, application of magnetic field on said coil.

10
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It is another obj ect of the present invention to provide the method as deﬁned above,
wherein -said step (f) of reconfiguring said coil unretracted position to said retraeted '
‘position is performed spontaneously.. -
It is another object of the present invention to provide the method as defined above
wherein said step.of step (¢) of reconﬁgunng said coil from said retracted posrtron to
an unretracted posrtron additionally comprrsmg step of transforming sa1d coil to a
more hnear conﬁguratron ”

It is another object of the present invention to provide the method as defined above,

wherein said step (f) of reconﬁgurlng said coil unretracted position to said retracted S

position addrtlonally comprising step of transforrmng said coil to at least partially a

helical and/or spiral configuration. v o

It is another object of the present invention to provide the method as deﬁned above,.

adrditionally' comprising step of selectingv_ said coil to have more than one coiling

radius. -

It is another object of the present invention to provide the method as defined above

additionally comprising  step of selecting said attachlng means from sharpened

element selected from a group consisting of a stylet or a needle.

It is another object of the present invention to provide the method as defined above,

addrtlonally comprising step of couphng sald first portion of said fixating means (2QO)
to appendages on'said deployment means (3). ' '

It is another object of the present invention to provrde the method as defined above

additionally comprising step of coupling said first portion (200a) of said fixating

means (200) to various locations on said deployment means (3), thus accommodating
- avariety of mesh sizes. V |
tis another object of the present invention to provide the method as defined above
“additionally comprising step of extracting said deployment means from said hernia.

It is another object of the present invention to provrde the method as defined above,
- additionally comprising step of deflating or minimizing said deployment means. :
It is another object of the present invention to provide the method as defined above,
additionally eornprising step of continuing inflating or preserving the shape of said
deployment means accordrng toa predetermmed medical need. o
It is another object of the present invention to provide the method as deﬁned above
. additionally comprising step of fitting the center of said deployment means to the

.center.of said hernia.
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It is another object of the present invention to provrde the method as defined above
additionally comprising step of threadmg centering means (5) through said mesh
It is another object of the present invention to provide the method as deﬁned above,

; add1t10nally compnsmg step of ensuring the rlght side of sa1d mesh is d1rected to sa1d
hernia. - ’ _

- Tt is another obJect of the present invention to prov1de the method as deﬁned above
addltlonally comprising step of ensurlng the rrght direction of sa1d mesh in the
abdormnal cav1ty ‘

It is another ob]ect of the present invention to provide the method as defined above C
‘a_dd1t10nally comprising step of selecting the shape of said deployment means from a

' group comprising a polygonal shape a curved shape a symmetrical a non -
symmetrical shape a linear shape contmues ‘non- continues, a concave shape, a
irregular shape, a square -like shape, a rectangular shape, an oval shape a U-like
shape, an H-like shape, a grid-like shape, a flat structure, a 3D structure and a rake-
like shape or any combination thereof.

It is another object of the present invention to prov1de s ﬁxatmg means (200) adapted
for use.in herma repair surgeries in attaching a mesh (2) and mesh deployment means
(3); said fixating means are attached to said mesh deployment means (3); said fixating
means (200) comprising: |
' a first portion (200a) coupled to said deployment means (3) and,
b. a second portion (200b), comprlsrng a coil (252) having a predetermmed
retracted shape; said coil is reconﬁgurable from a plurality of unretracted
B positions to a plurality of retracted positions and -from said plurality of
‘ retracted positions to said plurality of unretracted positions;i
vvherein said attachrnent between said deployment means (3) and said mesh (2) is
obtained by reconﬁguration of said coil (252) from at least one of said unretracted
positions to at least one of said retracted posmons ' |
It is another object of the present invention to provide the ﬁxatmg means as defined
above wherein said deployment means (3) is an inflatable balloon.
It is another object of the present invention to provide the ﬁxatmg means as deﬁned
above, wherein said fixating means addrtlonally comprising means reversibly coupled
to said second portlon adapted to thread said second portion (200b) through said
mesh (2)

12
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: It is another object of the present invention to provide the ﬁxating means as deﬁned
above wherein said fixating means addltlonally comprising a third portion (200c)
: havmg at least one’ sharpened element (256), adapted to fully penetrate said mesh 2). .
CItis another object of the present 1nvent10n to prov1de the fixating means- as defined
above, wherein . said retracted posmon s. at. least partially . helical and/or sp1ral
conﬁguratlon ’ '
It is “another object of the present mventron to prov1de the ﬁxatmg means as- deﬁned
above, where1n said fixating means (200) are coupled to said deploymen_t means (3)
by means selected from a group consisting of glue, Velcro; mechanical connections
selected from a group consisting' of a dilsc or a knot, weldlng means, threading means
or any comb1nat10n thereof.
It is another object of the present invention to prov1de the fixating means as deﬁned
above, wherein said unretracted position is at least partially linear configuration.
It is another object of the present invention to provide the fixating means as defined
above, wherem sa1d coil is made of materials selected from a group consisting of
nylon shape memory matenals Thermoplast1c materials, Polyurethane EAP,
blodegradable materials or any cornbrnat1on thereof. _
It is another object of the present invention to prov1de the fixating means as defined
above, wherein said deployment means (3) is made of materials selected from a group
o consisting of nylon, shape memory materials, Thermoplastic materials, Polyurethane;~
'. EAP,' biodegradable materials, stainless steel, other metals, plastic or any combination
thereof. ._ | ' |
It is another object of the present invention to provide the fixating rneans as defined
above, wherein said coil is a coaxial structure, comprising an outer cannnla with a
longltudlnal sllt and an inner thread such that said cannula collapses into a helical
conﬁguratlon after said inner thread is pulled out.
It is another object of the present invention to provide the- fixating means as defined
above -wherein said coil is reco'nﬁgurable fromla retracted positlon to an uhretracted
pushing sa1d coil, applymg electrical current on sa1d coil, thermoregulatlng sald c01l
applying rnagnetlc field. _
It is another object of the present invention to provide the fixating means as defined
above wherein said coil is spontaneously reconﬁgurable from a retracted posmon to

\‘,an.unretractedlposmon. ‘
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lt is anotherobject of 'the present invention to provide the fixating means as; defined
"above wherein said coil has at least one coﬂmg radius. - |
It is another object of the present invention to pr0v1de the ﬁxating means as deﬁned
- -above, wherein said sharpened element is selected from a group con51st1ng of a stylet
“ora needle. . ' ‘
It is another object of the present invention to provide the fixating means as defined
-above, wherein s_aid deployment means (3) additionally comprising at least one
appendage to which said first portion of said fixating means (200) is coupled.
It is another object of the present 1nvention to provrde the fixating means as deﬁned
~ above, wherein sa1d first portion (200a) of said ﬁxatmg means (200) is coupled to
various locations ‘on .said deployment means (3), thus accommodating a variety of
mesh sizes. ‘ ‘ :
It is another obj ect of the present invention to proyide the fixating means as-defined -
above- wherein said deployment means (3) is in comrnum'cation with inflating means
adapted to inflate said deployment means 3). '
It is another object of the present invention to provrde the ﬁxating means as defined
above, wherein the shape of said deployment _means is selected from a group
comprising a polygonal shape, a curved shape, a symmetrical, a non - symmetrical
shape, a linear shape, continues, non- continues, a concave shape, a irregular shape, a
square-like shape, a rectangular shape, an oval shape, a U-like shape, an H-like shape;
a grid-like shape, a flat structure, a 3D strixcture and a rake-like shape or any
combination thereof. | , o
It is another object of the present invention to provide the fixating means as defined -
above, wherein said deployment means 'additionally. comprising centering means
adapted to adjust the center of said deployment means and said mesh to the center of
said hernia. - ‘ | | ' 7
It is another object of the present invention to provide the fixating means as defined
| above, wherein said deployment_means additionally ‘comprising means adapted "to
ensure the right side of said mesh is directed to said hernia.
It is another object of the present invention to provide the fixating means as defined
above, wherein said deployment means additionally comprising means adapted to

ensure the right direction of said mesh in the abdominal cavity.
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It is another ObJCCt of the present 1nvent1on to provide the ﬁxatrno means as deﬁned
‘above, wherein said centering means add1t1onally comprrsmg means adapted to thread
said. centenng means through said mesh.

It is still an object. of the present invention to provrde the ﬁxatrng means as defined
above, wherern said deployment means. additionally comprising “at least .one clip
adapted to grab sutures. . | N

It is lastly an object of the present invention to provide the ﬁxatrng means as defined
- above, ‘wherein said centering means addltronally comprising means (9) adapted to

enable the grasp of said centering means with a surgical tool.

BRIEF DESCRIPT ION OF THE DRAWINGS
_ Figs. 1A-1C schematlcally illustrate one embod1ment of deployment means (€.g.,
inflatable balloon) and mesh for treating abdommal hernia. ‘
[03] Figs. 2A-2C schematically illustrates appendages of the deployment means (e.g., the
' inflatable balloon) and the preferred embodiment of a fixating means. B
(041 - F.igs.ISA-3F échematically represent a method of fixating the mesh to the deployment
‘means (e.g., the inflatable balloon) using the preferred embodiment of a ﬁxating
means. ‘ . |
[05] Figs. 4A- 4B schematically represent the adjustment of the preferred embodiment of a
-ﬁxatrng means to different size of a mesh. o e
[06] Fros 5A- SL schemat1cally represent other embodlments of the coil part of the
| fixating means.
Figé 6A, 6B and 6C are a schematic drawing of the deployment.means (e.g., the
1nﬂatable balloon) having a ﬂat structure. |
- Figs. 6D, 6E ‘and 6F are a schematic drawing of the deployment means (e g., the
inflatable balloon) having a 3D structure. ‘ _ _
‘Flgs 6G and 6H are a schematic drawing of the deployment means (e g, the |
inflatable balloon) with an 1ncomplete structure.
Figure 7 schematlcally represents one embod1ment of an inflatable balloon as a
deployment means inside the abdomlnal cav1ty , ' _
" Figs. 8A-8B schematrcally represent the inflatable balloon as the deployment means |
_ | comprising several independent parts.
. [07]  Figs. 9A- 9B dlscloses a method for using the preferred embodiment of the ﬁxatrng

Aneans. o
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[08] - .. Flgs 10- 11 illustrate another embodxment of the present invention.
[09] Figs. 12A-12B schematrcally represent another patch/mesh deployment means.
[10] Flos 13A 13C schematrcally represent an example of a rlgrd patch/mesh deployment

-means.

| DETAIL DESCRIPTION OF THE SPECIFIC EMBODIMENTS
The followrng dcscrlptron is provrded alon051de all chapters of the present invention, .
50.as to enable any person skilled in the art to make use of said invention and sets
forth ‘the best modes contemplated by the 1nventor of carrying- out- thrs invention.
Various modifications, however is adapted to remain apparent to those skllled in the
. art, since the genenc prrncrples of the present 1nventron have been defined specrﬁcally
to provrde a ﬁxatmg means between a mesh and a mesh deployment means. A '
The term "coil" refers hereinafter to any flexible and elastic object (e.g., any wire or
spring) that can- store mechanical energy. Said coil has a predetermined retracted
“spatial shape and is adapted to restore said shape when mechamcal loads electrical
forces, magnetic forces or any combrnatron thereof loads are applied on said coil.’
Furthermore said coil is adapted to alter its spatral shape to an unretracted spatial
shape when force (e. g.,'mechanical, magnetic, electrical, or any combination of forces
| thereof) isvapplied on it. ~Furthermore said coil is adapted to alter its spatial shape back
toa retracted spatial shape when said force (e.g., mechanical, magnetic, electrical, or
any comhination of forces thereof) is applied on it again and/or removed. In a
:preferre‘d embodiment said object comprises a long and narrow thread, twine; wire,
cord; filament, fiber, floss or filum. |
" The term "balloon" refers hereinafter to any ﬂexrble bag which can inflates or
'expands The balloon can be made from materlals such as rubber, latex, silicone,
polyurethane chloroprene ora nylon fabric or any thermoelastomeric materials or any
* combination . of materials thereof. The balloon can be made of biocompatible
materials, selffdlssolvmg materials or shape memory materials. -
‘The term "deployment m_eans'_'_refers hereinafter to any device adapted to spread
and/or position meshes in any body:cavity. The mesh ideploymen_t means can be made
' of any rigid, stiff or flexible materials. It can be made of stainless steel, other metals,
plastic, brocompatlble materrals electroactrve polymers biodegradable materials,

shape memory materlals nylon, thermoelastrc or thermoplastrc matenals or any

-
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combination of materials thereof. In a specific embodimenr of the present invention,
the deployr_rrenl means are an inflatable balloon. |

The term "side of the mesh" refers hereinafter to two sides of the mesh, one which
_ faces the abdominal wall and.the other faces the bowels. o |

The term "orientation or direction of the mesh'. refers heremafter to orientation of
the mesh within the abdomrnal cav1ty, 1.e., the ability to rotate the mesh within the
abdomrnal_ cav1ty. Usually the mesh is not symmetric in shape (i.e., rectangular ori.e.,
ellipse) — therefore it has d'if'ferer'rt_directions. By rotating the mesh within the
abdominal cavity — one can decide what direction is turned where. | |

The term "Herma" refers hereinafter to hemra in the abdominal cav1ty or in pre —
peritoneal. Moreover the term hernia may be regarded as umbilical hernia, hiatal
hernia, ventral hernia, postoperatrve hemla epigastric hernia, spregehan herma
inguinal herma and femoral hernia , genneraly any abdomrnal wall related hernia.

Yet more, it may be regarded 'in the most general interpretation as hernia in any
hollow body organs and/or said natural and/or said artificial orifices and/or said

spaces and/or said post operative spaces. _

[11] * The terms "'mesh” and/or "patch” refers hereinafter in a non-limiting manner to a
flexible. plane member of desired contour, selected in a non-limiting manner from
biocompatible: compositions selected -from' polymeric corhpositionS' glassware;
titanium contammg, stainless still, nltmol (Nickel Titanium alloys) and or other metal -~
ware; composrte materxals cardboard, natural ﬁber silicone, rubber or rubber-like
compositions or any mixture thereof.

The term ''minimally invasive surgery" refers hereinafter to a procedure that is
carried out by entering the 'body through the skin or through a body cavity or
anatomical opening, but with the smallest damage possible.

The term "'trocar"” refers hereinafter to a surgical instrument passed through the body
or abdominal wall, used to allow easy exchange of endoscopic instruments during
endoscopic or other mlmmally invasive surgery. - A

The term "Brocompatlble materials" refers heremafter to materrals that have the
ablhty to perform with an appropriate host response in a specrﬁc application.
Brocompatlble materials have the quahty of not having toxic or injurious effects on

biological systems_.
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" The term "adjusting" refers hereinafter to rolling, bending, 'twisting, folding and
winding of the mesh, thus preparing and -enabling the insertion of said mesh" into the .
-'body , -
The term "biodegradable materials" refers heremafter to materials that are degraded '
by the bodys enzymat1c and/or.,.,hydroly..tic pathways through a reactro_n against
| "foreign" material. Some urologists may prefer self-dissolving materials’ in catheter
simply because- then they don't have o g0 necessarily through the procedure of
removm0 them afterwards. Examples of self-dissolving polymers are Polydioxanone
(PDO), Polycaprolactone (PCL), Polylactic acid (PLA), Polyglycolic acid (PGA)
| AdlplC acid, PEG and glutamlc acid. v
- The term "shape memory materials” refers hereinafter to materials which can
”remember" there original geometry After a sample of shape memory materials has
been deformed from its original geometry, it regains its orrgmal geometry by itself
during heating (one-way effect) or, at higher ambient temperatures, simply during
unloading'(pseudo-elasticity or superelasticity). The thermally induced shape-memory
effect has been described for different material classes: polymers, such as
- polyurethanes, poly(styrene-block-butadiene), Polydioxanone and polynorbornene,
metallic alloys, such as copper-zinc-aluminium-nickel, copper-aluminium-nickel,_and
-mckel titanium (NiTi) alloys. ' '
The term "Electroactive Polymers or EAPs" refers herein after to polymers whose-
shape is modified when a voltage is applied to them. EAP can have several
configurations, but are generally divided in two prmcrpal classes: '
" 1. Dielectric EPAs, in which actuation is caused by electrostatic forces between two
electrodes which squeeze the polymer This kind of EAP is characterlzed by a large
. actuation voltage (several thousand volts) Examples are electrostrictive polymers and
dielectric elastomers. '
. 2. Tonic EAPs, in which actuation is caused by the displacement of ions inside the
polymer. Only a few volts are needed for 'actdatiOn. Examples of jonic EAPS are -
conductive polymers, ionic polymer-metal composites (IPMCs), and responsive gels.
The present invention provides a hernia kit useful in minimal invasive and/or open »
_surgery. The 'h.ernia kit comprises: | |
a a mesh 2);
b, at least one deployment means (3), adapted to deploy said mesh wrthm

the abdominal ‘cavity and/or pre — peritoneal and/or hollow body
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organs and/or natural and/or artrﬁcral orifices and/or spaces and/or post
* operative spaces; and
o c. fixating means (200) coupled to said deployment means (3) adapted to
attach said deployment means (3) to said mesh (2); said fixating means -
are characterized.by.at least.two. portions: . . . o
i. a ﬁrst (proximal) - portion (200a) coupled to said inﬂatable
' deployment means (3);
ii. a second (middle) portion (200b) comprrsmg a coil (252)
having a predetermrned retracted - shape; ~ said- coil R
reconfigurable from a plurality of unretracted positions to a
plurality of retracted positions and from said pluralxty of -
_ retracted positions to sa1d plurality of unretracted posmons
~ wherein said attachment between said deployment means (3) and said mesh (2) is
;_'obtained by reconﬁguration of said coil (252) from at least one ol‘ said unretracted
: positions to at least one of said retracted positions. A ‘
.The attachment is obtained by bnngrng 1nto phys1cal contact and holding together said
_mesh and said mesh deployment means. )
It should emphasize that accordrng to a preferred embodrment of the present
‘invention, said deployment means (3) is an inflatable balloon. However the present
" invention could be suitable to any deployment system |
It is another object of the present invention to prov1de the hemra kit as defined above,
wherein said fixating means additionally comprising attaching means reversibly
' -coupled to said second portion, adapted to thread said second portion (200b) through
- said mesh (2) - -
‘It should be emphasrzed that said attaching means could be any means that can insert
the coil through the mesh. -
Accordlng to one embodlment of the present invention the fixating means additionally
comprises a ‘third (distal) portion (200c) comprising at least one sharpened element
(256), a dapted to fully penetrate sard mesh (2). v
fAs dlscussed earlier, one of the time consuming procedures or obstacle is the -
attachrnent of the mesh (and/or the patch) to the deployment means.
, The present invention- provides means for said attachment by threading attachment

- means that are connected to the deployment means, into-or through the mesh.
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It should bé emphasized‘that» the following discloser describes an inflatable balloon as
~ the 'deployment means. However, -any other meSh/patch deployment means can be
_ used as well. ' v |
* Reference is now made to figures 1a and 1b ,which'schematicaily displays in a non ;
o _1imiﬁng. manner one embodiment of a mesh deploynﬁent means (e.g., inflatable

ballooh) (3) and the mesh (2)4 in the her'nia‘kit. The figures illustrate the inﬂatablé'
‘balloon (3) that serves as the deploYme’nt mean according to one embodiment of the -

present invention with (fig. 1b) and without (fig. 1a) a mesh (2) The fixating meéns

(200) are illustrated’ in the following figures. | ' | | '

The deﬁloynient means (3) can be made of materials selected from.a group

comprising of biocompatible materials, Nylon, self—diésolving, fnaterials,

Thermoplastic Polyurethane, EAP and shape.memory materials énd any combination

of materials thereof.
~ The shape of the deployment n'1eans' (3) can be an ecceﬁtric shape a concentric shape, |

an "H"/modified "H", shape a polygonal’ shape, a curved shape, a symmetrical shape,
o a non—symmetn'éal shape, a 1ineaf Vshape, a branching shape, a continuous shape, a
hon-_ continuous, a concave shape, a irregular shape, a square-like shape, a U-like
~ shape, a grid-like shape and a rake-like shape or any\combination theréof. |
| If a balloon is used as the deployment means (3) — thus it can be inflated By air, CO2,

saline etc. in order to inflate the balloon, inflating means are coupled to the balloon
~ (not shown in the figures). o |
. If the deployment means is not a balldon, it's shape can be modified and/or at least

one of it's parfs can be‘ac-t't_lated to allow the spreading and/or deploying of the mesh.

The deployment means (e.g., the inflating balloon) (3) may also comprise a centering

means (5),"for ensuring that the center of said deployment means (e.g., inflatable
| balloon) and thus the ccnter-of the mesh will be aligned with the center of said hernia.

Furthermore, said centering means enable to move said deployment means (e.g., the

balloon) and thus the meéh into the desired position inside the abdominal cavity. The

distal part of the centering niéans may be attached to grasping means (e. g., a needle or

'a cldé_ed loop) >(9) enabling said movement of said deployment means (e.g., inflatable

ballovcl)n) and tﬁe mesh. Said means (9) enables the grasp of said centering means (5)

viaa sﬁrgiéal tool. _ |

Reference is now rhade to ﬁgufe 1c illustrating a closer view. of another possible

.';..";~=.emb0diment of said centering means (5). According to said embodiment, the
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» centerrng means (5) comprises graspmo means (9) which is a closed loop coupled to a .
needle/sharp element (11). Needle (11) is provided to enable wrth the penetratlon of
said centerrng means (5) through the mesh.- '

It should be emphas1zed that according to a preferred embodiment of .the present
invention, if the deployment means.are an inflatable balloon thus the centering means |
(5) are - also the inflating means adapted to inflate or deflate the inflatable balloon (3).

" Reference is now made to ﬁgure 2a, schematically representing a preferred
embodiment of the fixating (attachment) means (200) which are adapted to attach the
. mesh to the deployment means (e.g., the inflating balloon). Figure 2a also represents
the appendages (4) of the deployment means (e.g., the inflatable halloon) 3. |
t12] , The'distal portion (200c) of the fixating means (200) comprises a stylet (256) or any
other sharp object (e.g., needle) which can puncture the deployment means' (e.2., the
inflating balloon's) appendage (4) and the mesh. _ '
[13] Accordmg to another embodiment, the deployment means (e.g., the inflating balloon)
will have appendages having at least one aperture through out-yvhich the stylet (256)
: passes Thus, the stylet (256) only have to puncture the mesh
[14] - The proximal portlon (200a) of the ﬁxatmg means (200) is coupled to the deployment
means (e.g., the inflatable balloon) (3). The couplmg of the proxrmal portion and the
deployment means (e.g., the inflatable balloon) could be obtained by glue, Velcro
mechanical connections (such as for example a disc or for example' a knot),or by
welding. or threading of the proximal portion (2003') to the appendages (4) or to any
.other part of the deployment means, or any combination thereof.
[15] - The middle portion (200b) of the fixating means -(200) is a suture cord or an injected
material or a pre formed material which comprises according to one embodiment two
‘ sections. ‘ | » , ‘ ’
[l6] The first section (252) serves as a self retracting coil (e.g., helical), which can be
* actively pulled lnto a more elongated and less unretracted configuration (said part will
refer hereinafter as the helical part or the coil (252)).

[171- The second section (254) is a relatively linear part of the fixating means (200) which
| connects the hellcal part to the sharpened part. it should be emphasrzed that this

second section can be. removed after the sharpened end is inserted through the mesh.
[18]. . According to another embodlment, the middle portion (200b) of the ﬁx_atmg means
(200) is a suture cord or an injected or a pre formed material which comprises only

,..,._,.rthe first.section (252) - i.., the self retracting coil:
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Flcure 2a also represents the appendages (4) of the deployment means (e g., the
, 1nﬂatable balloon) (3) The appendages (4) can be made of the same matenal as the
- 1nﬂatable balloon (3), being a dlrect extension of the inflatable balloon (3). It can also
be made of another material coupled or attached to the deployment means (e. g the
>‘1nﬂatable balloon) 3). , _
It should be emphas1zed that the deployment means (e.g., the inflatable balloon) (3)
‘,.may have a different number of. appendages ), it could be for example 4 (as
demonstrated in figure 2b) or for example 8 (as demonstrated in figure 2c).
According to one embodiment of the present invention,. the fixating means (200) can
* be made of any ’ﬂexible or rigid materials. Aceording to another embodiment the
* fixating means (200) can be made of nylon, biodegradable material, EAP, shape
_ " memory materials, Thermoplastic Polyurethane or any combination thereof.
[19] Reference' is now made to ﬁgures_ 3a-3e, schematically representing a method of
- fixating the mesh (2) to the deployment means (e.g., the inflatable balloon) (3) using
_ ~ the preferred embodiment of a ﬁxating means shown in ﬁgure Q).
[20] - Atthe 1n1t1al conﬁguratlon the ﬁxatlng means (200) are attached to the deployment
»- means (e g., the inflatable balloon) (3) at d1verse locatlons (denotes as numencal
reference (31)), chosen to opt1m12e the covering of the deployment means (e.g., the
" inflatable balloon) (3) by the mesh (2) (figure 3a).
[21]  Next, the stylet (256) of each ﬁxatmg means (200) is pulled through the mesh-at the -~ -
_ appropriate locations. -
[22] - It should be pointed out that if the fixating means (200) are not connected to the
deployment means (e.g., the balloon), then the stylet (256) is threaded through the
_ appendages (4) or through insertion holes (250) in the appendages (4) and then into
- f-themesh(2)..' - A | - ‘
[23] .. It should be notedv that if centering means (5) exists, it can also be pulled through the
mesh ﬁgure 3b). | N |
[(24] .' Next, the retracted part (i‘e., coil (252)) of ﬁxatlng means (200) is pulled into a less
retracted conﬁguratlon (figure 3c) and passes through the mesh. In other words, the
eonﬁguration of the coil (252) is altered from a retracted position (e.g., helical shape)
into an unretracted posmon (e.g., at least partially linear shape).
[25] As it is released (i.e., the mechamcal stress is released) it resumes its retractable
‘position, pushing _and driving the mesh against the deployment means (e.g., the

..inflatable, balloon) (3) (figures 3d and 3e). In other words, the configuration of the
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. corl (252) is retracted from said unretracted posrtlon (e.g., at least partlally hnear S
. shape) into a retracted posmon (e g., helical shape). '
[26] _ Other retractlon options may be either due to intrinsic elastlc or magnetic properties
E ~ of the corl (252) of fixating means (200), or by an external strmulatron such as
applymg electric.current. (in case of EAP), applylng heat (1n case of a. shape memory
| ‘ materral) applying mechamcal means or any other means of actuating a helical
g configuration. o '
[27] | According to another embodiment of the present invention, the coil (252) is a coaxial
| structure, comprising at teast partially, helical and/or spiral structure that can unretract
"’ to a more linear structure, and retract back to atdleast partially, helical and/or spiral
_ structure. | | | : , |
28] . According to another embodiment of the present invention, the coil (252) is a coaxial
structure, comprising an outer cannula with a longitudinal slit and an inner thread. The
- retraction of said coil is performed pulhng out the inner thread thus the cannula
collapse into a helical configuration. -
(29] It should be emphasized that the attachment between the mesh and the deployment
means (e.g;, the inflatable balloon) is most preferably done as preparation prior to the
_ abdominal insertion, but it could also be used during a laparoscopic operation.
[30] "The linear part (254) of the ﬁnating means (200) and/or the stylet (256) are then may
‘ be cut away (figure 3f), and the mesh is fixated to the deployment means. (e.g., the
inflatable balloon) (3).
[31] - The flexible part of ﬁxating means (254) can alternatively be ablated by an electrical
current, when the stimulation for coil retraction is an electrical current. v
[32]. ~ Alternatively only the stylet (256) is then may be cut away. .
[33]  Figures 4a to 4b schematicalily represent the adjustment of the preferred embodiment
| of a fixating means to different size of a mesh. The appendages (4) and the ﬁnating B
means (200) can be located at Varrous locations (figure 4a), thus enabling the use ofa
mesh smaller than the deployment means (e g., the mﬂatable balloon) (3) size (figure |
. 4b). - |
[34] .Figures 5ato 5b schematically represent other embodiments of the helical part (252) ’
of the fixating means (200), which can have a varying radius of coiling (figure 5a) :

and varying number of rotations (figure 5b)..
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- [35] | iReference is now made to figures 5¢-5f shows another preferred embodrment of the"
‘ ._ ﬁxatmg (attachment) means (200). According to that embodiment all parts of the
iﬁxatmg means (232 254 and 256) lay in the same plane - :
[36]  Figure Sc illustrates the fixating (attachment) means (200) having anchonng means
(201). Said. anchonng means can be encapsulated within the appendages (4) or
, trapped below the appendages 4. i . - \ .
371 Figure 5d illustrate the fixating (attachment) means (200) dlsplayed in figure Sc
i - 'encapsulated within the appendages 4. ’ 7
[38] * Figure 5e illustrates another embodiment of the fixating (attachment) means (200)
A having different shape to the anchoring means (201). .
[39] Figure 5f illustrate the ﬁxatrng (attachment) means (200) drsplayed in figure Se
| ‘ - encapsulated within the appendages (4). N
-[40] Figure Sg illustrates another embodiment of the fixating (attachment) means (200)
“having different shape to the anchoring means (20l). |
[41]  Figure 5h illustrate the fixating (attachment) means (200) displayed in figure 5g
L A‘ , encapsulated within the appendages 4).
| [(42] ‘Floure Si illustrates another embodiment of the fixating (attachment) means (200)
' havmg different shape to the anchorrng means (201).
[43] v‘ Figures 5j-5k illustrate the different arichoring means (201) displayed in. figure V5i
| _ trapped below the appendages (4). _ S A :
[44] Figures 51 illustrate the different anchormg means (201) displayed in figure Si
" encapsulated within the appendages (4).-
[45] It should be empha51zed that the anchoring of the anchoring means can be reinforced
with glue weldlng, magnetlc forces or any combination thereof.
[4'.6] . The followmg ﬁgures are examples of different inflating balloons used as deployment
means: . , .
The inflatable balloon (3) may have a flat structure &s. di‘splays in figures 6a, 6b and -
6¢c,ora3D structure as displays in figures 6d, 6e and 6f. '
Figure 6d and 6f illustrate a 3D structure of the balloon which addltronally comprises
at least‘two arcs 10. The inflated balloon 3 is fixed to place by creating pressure on
the mesh/patch towards the abdominal wall - | _
:The inflatable balloon (3) may not have a complete closed shape as can be seen in
ﬁgures 6g and 6h. The parts of the balloon may be connected to each other with glue,

..._.,.w1re scotch Etc.
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As described above, if an inflating balloon is used as deployment means, thus the
- balloon w1ll be coupled to an 1nﬂat1no means adapted to mﬂate said balloon. |
_ When the deployment means (e.g., the inflatable balloon) is used in hernia repair
o surgenes it can additionally comprise means (such as bulge, lines, signs and symbols)
‘for adjusting' the center of said deployment means (e.g., the inflatable balloon) to the
center of said herma Moreover the deployment means (e.g., the inflatable balloon)
‘ may addltlonally compnse means (such as bulge, l1nes signs and symbols ) adapted
to ensure that the right side of the mesh (or patch).is directed to the abdominal or the
: pre-peritoneal cavity. Moreover the deployment'means (e.g:; the-inflatable balloon) - .
may additio'nally comprise means (such as bulge, lines, signs and symbols,) adapted
to ensure the right direction of the mesh in the abdominal cavity. | |
4 ReferenCe is now made to figure 7 whrch schematically represents one embodiment
of an inflatable balloon 3 used as deployrnent means and the mesh (2) inside the
‘abdominal cavity 10. |
It should be'emphasized that the inflatable balloon might be composed of several |
‘ parts Each of said part will be coupled to an 1nﬂat1ng means. Reference is now made
to figures 8a, 8b which schematically dlsplay an 1nﬂatable balloon having several
: independent parts 20 and several inflating tubes 21 (which will lately be couple to the
.inflating means). In the same manner other deployment means may eomprise of
‘several independent parts and several independent connectors and other mechanical
parts enabling the deployment of meshes / patches | o
‘According to another embodiment of the present invention the deployment means
(e.g., inflatable balloon) additionally comprlslng means adapted to adjust the center of
said deplOyment means (e.g., the inflatable balloon) to the center of said hernia.
According to ‘another ‘embod'iment of the present invention the deployment means
(e.g., the inflatable b'alloon) additionally comprising means (11) adapted to thread said -
centermg means through the mesh and/or through the abdommal wall (9) (as can be
seen in ﬁgure lc).
Accordmg to another embodiment of the present invention the deployment means'
~ (e.g,the inflatable ballo_on),addrtmnally c_ompnsmg means adapted to ensure the right
“ side of said mesh is 'directed to the hernia. - | |
Acoording to another embodiment of the present invention the deployment means

(e g., the mﬂatable balloon) addmonally comprlslng means adapted to ensure the right :

o .,t.drrectron of the mesh in the abdommal cav1ty
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Flgure 9a 1llustrates ina ﬂowchart for a method (700) for at‘tachmg a mesh to
deployment means according to the preferred embodlment of the ﬁxatlng means. The
,method comprises steps of obtaining (step 702) a hernia kit comprising:
i amesh@: ' | | |
ii.  atleast one deployment means (3), adapted to deploy said. mesh with in
the abdominal cavity and/or pre - pentoneal and/or hollow body
,organs and/or natural and/or art1ﬁ01al or1ﬁces and/or spaces and/or post
operative spaces; and,, _
iii. dﬁxating means (200) coupled to said deployment m‘eans» 3) adapted‘ to -
| attach said deployment means (3) to said mesh (2); said fixating means
are characterized by: | '
~a. a first (proximal) portlon (200a) coupled to sald
deployment means (3);

b a second (middle) portion (200b), comprising a coil (252)
having a predetermined retracted shape; said coil is
reconfigurable from a plurality of unretracted positions to
a plurality of retracted positions and from said plural_ity of
retracted positions to said plufality of unretracted
positions; and,

c.v a third (distal) portion (200c) comprising at least one -~
sharpened element (256); adapted to fully penetrate said
_ mesh (2); | |

The next step 1s to thread the sharpened element (i:e., stylete 256) through the mesh
(2) (step 703).
Then, the stylet (256) is pulled through the mesh (2) (step 704) thus, reconﬁgurmg the
coil (252) from a retracted (e.g., helical) configuration into at least partially linear
conﬁgurauon _ . | S
Next (step 705) re-actuatmg the coil (252) of the fixating means (200) thus '

reconﬁgunng said coil (252) from unretracted pos1t10n (linear shape) into its retractedv

' conﬁguratlon (e.g., helical configuration).

Then (step 706) the sharpened element (i.e., stylete 25 6) is detached.
It should be emphasized that it is optionally to detach the also the linear part (254) of

' fixating means (200) from the coil (252).
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[53] Once the ‘sharpened element is removed the - mesh (Wthh is attached ‘to the
' deployment means) is adjusted and inserted into the abdominal cavity and/or pre -
perltoneal and/or hollow body organs and/or natural and/or artificial orifices and/or
, ‘spaces and/or post operative spaces.

[54] Accordmg to one embodiment of the present.invention the deployment means.are an

| | 1nﬂated balloon 3). However it should be emphasized that the above ment1oned
method can be employed on any deployment means and it should not be restncted to
an. 1nﬂatable balloon _

[55] | According to another embodiment of the present invention, the method- as descrlbed
above addmonally comprising step of uncouphng( said attaching means from said
second portlon (200b). | |

[56] According to another embodlment of the present 1nvent10n the retracted shape of the
coil (252) is at least partially helical and/or spiral.

[57] ~ According to another'embodiment of the present invention, the method as described
above addltlonally compnsmg step of adjusting said mesh attached to said

| deployment means and inserting said adjusted deployment means attached to ‘said
mesh into the abdom1nal_cav1ty and/or pre — peritoneal and/or hollow body organs
and/or natural and/or artificial oriﬁces and/or spaces and/or post operative spaces.

[58]‘ - According to another embodiment of the present invention, the method additionally

v compnsmg step of inflating at least a portion of said inflatable balloon or actuating at-
least one part of other deployment means; thereby spreadmg and/or deploying said
mesh. k
Accordmg to another embod1ment of the present invention, the method addltlonally
comprising step of coupling said ﬁxatlng means (200) to said deployment means (e.g.,

_the inflatable balloon) (3) by means selected from a group cons1st1ng of glue, Velcro
mechamcal connectlons (such as for example a disc or for example a knot) weldmg
of the prox1mal portion (200a) to the appendages (4), threading said ﬁxatmg means
through the appendages (4) or through holes in the appendages (4) or through any
other part of the deployment means or any combination thereof.

' Accordmg to another embodiment of the present 1nvent10n the step of reconﬁgurmg
said coil from said retracted pos1t1on to an unretracted position additionally

- comprising step of mechanically pulling said coil.. '

27



WO 2009/0507‘17 . _ o PCT/IL2008/001381

Accordlng to. another embodlment of the present invention, the step of reconfiguring

, said coil from said unretracted position to sard retracted posmon addrtronally
comprrsmg step of releasmg said mechanical stress. _
Acc‘ordrng to another embodrment of the present invention, the step of reconfiguring
said coil is performed by means selected from a .group consisting of application of |

_ eleCtrical current on said coil, thermoregulating said coil, applieatiOn of magnetic
field on said coil or any cornbrnatron of means thereof. . '

' Accordlng to another embodrment of the present 1nvent10n the step of reconﬁgurrng
said ‘coil from sard unretracted position- to said retracted position is- performed - ---
spontaneously | | ' _ o
Accordrng to another embodlment of the present invention, the method addrtronally
comprrsrng step of selecting said coil to have more than one corhng radius. '
Accordmg to another embodiment of the present 1nvent10n the method additionally
compnsrng step of selectlng said sharpened element from a group consisting of a
stylet or a needle. '

Accordrng to another embodiment of the present invention, the method addrtronally

| compnsmg step of coupling said proximal portion of said fixating means (200) to
appendages (4) or to any other part on the deployment means (e.g., the inflatable
balloon) (3). - - o
Accordmg to another embodrment of .the present invention, the method addltronally
compnsrng step of couphng said proxrmal port1on (200a) of said fixating means (200)
to various locatlons on said deployment means (e g the inflatable balloon) (3), thus
accommodatrng a vanety of mesh sizes. ‘

[59] According to ‘another embodiment of the present 1nventron the method addrtronally
comprrslng step of extracting said deployment means (e.g., the inflatable balloon) 3
from with in the abdominal cavity and/or pre — peritoneal and/or hollow body organs .
and/or natural and/or artiﬁcial orifices and/or spaces and/or post operative spaces _(i.e.,

hernia). ' | ' '
According to another embodiment of the present invention, the method addrtlonally
comprising step of deflating said inflatable balloon, or minimizing the relevant

| segments/parts of any other deployment means. o
Accordingv to another embodiment of_ the present invention, the method additionally

oomprising step of oontinuing inflating said inflatable balloon aecordingl.to a
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| predetermined ‘mvedical need, .or preserving the needed size of other deployment
‘means. » ) o ' o
According to another embodiment of the present invention, the rnethod ad’ditionally-
' comprlsrng step of fitting the center of said deployment means (e g., the inflatable
balloon) to the center of said hernia or any desrred position in the. abdomrnal cavity
and/or said pre — per1toneal and/or said hollow body organs and/or said natural and/or
said artificial onﬁces and/or said spaces and/or said post operative spaces |
AAccordmg to another embodiment of the present invention, the method addltronally
comprising step of threadrng centering means (5) through said mesh.
“According to another embodlment of the present 1nvent10n the method additionally
~ comprising step of ensuring that the right side and the right drrectron of said mesh is
directed to said hernia, or to abdominal cavity and/or sa1d pre — peritoneal and/or said
hollow body organs and/or said natural and/or said artificial orifices and/or said
spaces and/or said post operative spaces. o
[60] | According to another embodiment of the present invention, the method additionally
- comprising step of selecting the shape of sa1d deployment means (or specifically the
| 1nﬂatable balloon) from a group comprising a polygonal shape, a curved shape, a
. symmetrical, a non - symmetrical shape, a linear shape, continues, non- continues, a
concave shape, a irregular shape, a square-like shape, a rectangular shape, an oval
shape, a U- like shape, an H-like shape, a grid-like shape a flat .structure, a 3D -~
- structure and a rake-like shape or any combination thereof. '
[61] It should further emphasized that different deployment means can be used. Although
' the above disclosure is related to a specific deployment means (i.e., an inflated |
" balloon), the fixating means 200 can utilized to any deployment means available.
| [62] Flgure 9b 1llustrates in a flowchart for a method (700) for attaching a mesh to
| deployment means accordlng to a preferred embodrment of the fixating means. The
method comprrses steps of obta1nmg (step 702) a hernia kit comprrsrng
i amesh (2); '
il. -at least one deployment means (3) adapted to deploy sald mesh with in
~ the abdominal cavity and/or pre — peritoneal and/or hollow body
organs and/or natural and/or artificial oriﬁces and/or spaces and/or post

_ operative spaces; and,
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'. iii. ﬁxatmo means (200) coupled to sa1d deployment means (3), adapted to
 attach said deployment means (3) to said mesh (2) sa1d ﬁxatmg means
are charactenzed by at least two portlons
a. a first (proxrmal) portion (200a) firmly coupled to said
deployment means.(3);
b.  asecond (middle) portion (200b), comprising a c‘oil‘(252)
| having a predetermined retracted shape; : satd coil is
reconfigurable from e plurality of unretracted pbsitions to
a plurality of . retracted positions and from said plurelity of- -

retracted positions‘ to. said plurality of unretracted

' o posrtlons _ , )
[63] _' The next step (step 703) is to obtain attachmg means adapted to thread said second
~.portion (200b) through said mesh (2).
[64]. " Next, (step 704) the attaching means are reversibly coupled to said second portion

. (200Db). '
'[65] Then (step 705), the second portion (200b) is thread through said mesh (2) via sa1d
attaching means. _ ‘
[66] Next (step 706), the coil (252) is re,conﬁgnrable from retracted (e.g., helical)
configuration into .at least partially linear conﬁguration.
' [67] Next (step 707), re- actuatmg the coil (252) of the fixating means (200) thus;--~ 3
| reconﬁgurmg said coil (252) from unretracted posmon (linear shape) into its retracted '
configuration (e.g., hehcal configuration).
[68] Then, (step 708) the attaching means can be uncoupled from said second portions.
[69] It should be empha51zed that it is optionally to detach also the linear part (254) of
fixating means (200) from the coil (252).
[7_0] 7 Once the attachmg means are removed, the mesh (which is attached to the deployment r
| means (e.g., an inflatable balloon) is adjusted and inserted into the abdominal cavity
and/or pre — peritoneal and/or hollow body organs and/or natural and/or artificial -
orifices and/or spaces and/or post operatlve spaces..
[71] : vAccordmg to one embodiment of the present invention, the deployment means are an
inflatable ballt)on. However, it should be emphasized that the above mentioned
method can be employed on any deployment means and it should not be restricted to

an inflatable balloon.
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[72] Accordlng to another embod1ment of the present 1nvent1on the retracted shape of the
coil (252) is at least partrally helical and/or spiral. _
Accordlng to another embodiment of the present 1nvent10n the method addltronally
compnsrng step of inflating at least a portion of said inflatable balloon or-actuating
only part of. the other deployrnent means;. thereby.. spreadrng and/or deployrng sald
mesh. _ »

[73] Accordmg to another embodrment of the present invention, the method as descnbed A
above addrtronally comprising step of adJustmg said mesh attached to said |
_deployment means (e.g., the 1nﬂatable “balloon) and 1nsert1ng -said- adjusted = -~
deployment means attached to said mesh into the. abdomrnal cavity and/or pre -
perltoneal and/or hollow body organs and/or natural and/or art1ﬁ01al onﬁces and/or
spaces and/or post operatlve spaces. | '

| According to another embodiment of the present invention, the method add1t10nally
compnsrng step of coupling said fixating means (200) to said deployment means (e.g.,
the 1nﬂatable balloon) (3) by means selected from a group consisting of glue, Velcro

'mechamcal connections selected from a group con51st1ng ofadiscora knot) welding
proxrmal portron (200a) to the appendages (4), threading said fixating means through
the appendages (4) or through holes in the appendages 4) or through any other part of
the deployment means or- any combination thereof.

Accordmg o another embodiment of the present 1nvent10n said step {(e) of
reconﬁourrng sa1d coil from said retracted position to an unretracted posmon
additionally comprrsmg step of mechamcally pulling said coil.

According to another ‘embodiment of the present invention, said step (f) of
reconfiguring said coil unretracted position to said retracted posrtron additionally
comprrsmg step of releasing said mechanical stress. '

Accordmg to another embodiment of the present invention, said step (e) or said step
® of reeonﬁguring said coil is performed by-rneans selected. from a group consisting'
of application of electrical current oln_ said coil, thermoregulating said coil, application
of magnetic field on said coil. | |
According to -another embodiment of the present invention, sard step (f) of
reconfiguring sard coil unretracted posmon to said retracted position is performed
spontaneously ' ‘ |
According to another embodrment of the present invention, the method addltlonally

r,ﬁ.eompnsmg step of selectmg said co1l to have more than one coiling radrus
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~ Accordmg to another embodrment of the present invention, the method addrtionally
compnsrng step of selecting said attaching means from sharpened element selected
‘from a group consisting of a stylet ora needle '

According to another embodiment of the present 1nvent10n the method additionally

comprising step ..of..coupling said ﬁrst portion of said fixating means (200) to g

appendaoes on said deployment means (e.g., the inflatable balloon) 3). .
Accordlng to another embodiment of the present invention, the method additionally
- comprising -step of coupling saldvﬁrst portion (200a) of said fixating means (200) to
various locations on said deployment means ‘(e.g., the inflatable balloon) {3), thus
: accommodatmg a variety of mesh 51zes ' o :
~ According to another embodlment of the present invention, the method additionally
| comprising step. of extracting said deployment means (e.g., the inflatable balloon)
- from said hernia. ‘
R According to anotherv_embodiment of the present invention, the method additionally
- comprising step of deflating said inflatable balloon, or minimizing the relevant
segments / parts of any other deployment means. _
, According to another embodiment of the present 1nvention the method add1tionally

-comprising step of continuing inflating said inflatable balloon or preserving the

" needed size of other deployment means, according to a predetermined medical need.

According to another embodiment of the present invention, the method additionally -~ -

comprisrno step of fitting the center of said 1nﬂatable balloon or other deployment
means, to the center of said hernia or any desired posrtron in said abdominal cavity
and/or said pre — peritoneal and/or said hollow body organs and/or said natural and/or
said art1ﬁc1al onﬁces and/or said spaces and/or said post operative spaces.
According to another embodiment of the present invention, the method additronally
comprising step of threading centering means (5) through said mesh. |
» According to another embodiment of the present invention, the method additionally
comprising step of ensuring the right side of said mesh is directed to said hernia or to
abdominal cavity and/or said pre — pentoneal and/or said hollow body organs and/or
| »sard natural and/or sa1d artificial orifices and/or said spaces and/or said post operative
spaces. - '
vAccordmg to another embodiment of the present invention, the method additionally
- comprising step of selectmg the shape of said deployment means (or specifically the

_\....inﬂatable...balloon) from a g‘roup‘ comprising a polygonal shape, a curved shape, a
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' symmetrrcal anon - symmetrrcal shape, a linear shape, continues, non- continues, a
‘concave shape a irregular shape, a square-like shape, a rectangular shape, an oval
' shape a U-like shape, an H-like shape, a grid-like shape, a flat . structure, a 3D.
: _ structure and a rake-like shape or any combination thereof. ' |
v Reference is now made to figures 10a and 10b. illustrating’ another embodiment of the
vhernia kit According to said embodiment the deployment means (e.g., the inflatable
: balloon) addltlonally comprises at least one clip/slit (10) adapted to grab a suture.
‘Figure 10b illustrates a balloon (3) as the deployment means a mesh (2), a clip/slit
(10)-and a suture (20) running through sald mesh and grabbed in said chp Thus,
_ _ creatmg an attachment between said balloon and said mesh. k
[74] Figure 11 1llustrates a mesh (2) coupled to the deployment means (and specrﬁcally an
_ “inflatable balloon) via said sutures (20). o |
[75] ‘As described above it should be ernpha51zed that the present invention can n be used in
‘any deployment means and not limited to an inflatable balloon.
[76] Figures 12a and 12b illustrates, in a non-llmrtmg manner, another deployment means
" which is described in US application no. U82001/0053919 and in PCT apphcatron no.
W095/30374 respectfully The attachment means (200) as descr1bed in the present
. 1nvent10n can be used, for example, in the deployment means described and claimed
in US application no. US2001/0053919 and in PCT application no. W095/30374.
[77] Figures 13a to figure 13c illustrate another deployment means, wherein said- -~

deployment means is rigid.

[78] Figure 13a 1llustrates the mesh deployment means in which the mesh is adjusted.

[79] - Figure 13b illustrates the mesh deployment means in which the mesh is partially
: spread. o

[80] Figure 13c illustrates the mesh deployment means in which the mesh is fully spread.

Frgure 13c also illustrates the use of the ﬁxatrng means 200 to attach the mesh ‘and
‘the mesh deployment means. '
[81] "As described above, the fixating means 200 can be used in all kinds of deployment
- means, including the deployment means illustrated in figures 13.
[82] - In. the foregomg description, embodlments of the 1nvent10n 1nclud1ng preferred
-embodlr_nents, have been presented for the purpose of 1llustratlon and description.
- They are not intended to be exhaustive or to limit the invention to the precise form
-disolosed. Obvious modifications or variations are possible in light of the above

f..wteachings. The embodiments- wére . chosen and described to provide the best
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illustration Qf the I:Srincipals of the invention and its practical applicatio.n, and to
“enable bn¢ of ordinary skill in the art to utilize the invention in {fariOus embodiments
“and with various modifications as are suited to the particular use contemplated.VAi-l
sugﬁ i_modiﬁc'ationsvahd variations are within the scope of the invention as determined
"by the appe;ided claims when interpreted in accordance with the Breadth they are

fairly, legally, and equitably entitled.
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.CLAIMS:

«.l. A hernia kit useful in minimal invasive and/or open surgery, comprising:
© a amesh(); | L |
. b. "at least one. deployment means (3), adapted to deploy said mesh within . ..
the abdominal cavity and/or pre — peritoneal and/or hollow body
organs and/or natural and/or ai'tiﬁc_ial orifices and/or spaces and/or pc')st'
operative spaces; and o |
~c. fixating means (200) coupled to said deployment means-(3), adapted to
attach said deployment means (3) to said mesh (2); said ﬁxatmg_means A
are characterized by at least two portions: | -
i a ﬁrst portion (200a) coupled to said deployment means (3);
and, .- :
1. a second p‘ortion (200b), comprising a coil (252) having a
predetermined retracted shape; said coil is reconfigurable from
a plurality of unretracted positions to a plurality of 'retracted
positions and from said plurality of retracted positions to said
pl\irality of unretracted positionsr; A
- wherein said attachment between said deployment means (3) and said mesh
“(2) is obtained by teconﬁguration of said coil (252) from at least-one of said.
» unretraeted positions to at least one of said retracted positions.

2. The hernia l(it'according fo claim 1, wherein said'deployment means (3) is an

inflatable balloon. - . |

3. The hernia kit according to either to claims 1-2, wherein said fixating means
additionally comprising means reversibly coupled tosaid second portion, adapted
to thr_ead said second portion (200b) through said mesh (2).. -

4. The hernia kit according‘t_o" either to claims 1-2, wherein said fixating means
‘v'additionally comprising a third portion (200c) having at least one sharpened |
elernent (256), adapted to fully penetrate said mesh (2). v ’

‘5. The hernia kit according to either one of claims 1 - 4, wherein said fixating means

' (200) are coupled to said deployment means (3) by means selected from a group
consisting of glue, Velcro, mechanical connections selected from a group
consisting of a disc or a knot, ~welding means, threading means or any

....combination thereof.
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6. The hernia kit according to elther one of claims 1 - 4, wherern said unretracted-

a posmon is at least partially linear conﬁguratron o N

7. The hernia kit according to either one of claims 1 - 4, wherei-rl said coil is made of
marerials selected from a 'groub consisting of nylon shape memory materials,
Thermoplastrc materials, Polyurethane .EAP, blodegradable materrals or any .
‘ combrnatlon thereof. '

8. The herma kit according to either one of clalms 1- 4 wherem said deployment
means (3) is made of materials selected from a group consrstmg of nylon, shape.

' memory materials Thermoplastic »material-s Poljrurethane EAP biodegradable -
matenals stainless steel other metals, plastic or any combmanon thereof. |

9. The hernia kit accordlng to either one of claims l - 4, whereln said coil is a
coaxral structure, comprising at least partially a hehcal and/or spiral shape, such |
that sa1d structure can be unretracted to a more hnear shape and retracted back to
at least partially a helical and/or sprral shape. -

10. The hernia kit according to either one of clalms I -4 wherein said coil is a

- coaxial structure,' comprising an outer cannula with a longitudinal slit and an inner
threacl, such_that said cannula cOllapses into a helical cenﬁguration after said inner
thread is pulled out. _

11. The hernia kit according to either one of claims 1 - 4, wherein sald‘ coil is
reconfigurable from a retracted positiorr to an unretracted_ position by means
selected from a greup conéisting of mechanicelly pulling or pushing said.coil,
'applying electrical current on said‘ coil, thermoregulating said coil, applying
magnetic field. o ‘

12. The hemnia kit aecording to either one of claims l - 4, wherein said coil is

' »sbontarreously reconﬁgurable from a retracted pesition to an unretracted position.

13. The herma kit accordmg to either one of claims 1 - 4, wherein said coil has at least
one c01l1ng radius.

14..The herma kit accordmg to erther one of clalms 1- 4, Wherem said sharpened
element is selected from a group consisting of a stylet or a needle.

‘ 1.5_. The hernia kvit' according to elther one of claims 1 - 4, Whereirr said deployment
.means (3) additionally ‘comprisingv at leest orle appendage to which said first

portion of said ﬁxaﬁng means (200) is coupled.
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- ‘16._The hernia kit accordihg to either one of claims 1 - 4, wherein said first portio‘n
(200a) of said ﬁxating means (200) is coupled to‘vario'us‘ locations on said
deploytnent means (3), thus accommodating a variety of mesh sizes. v
~ 17. The hernia kit according to either one of claims 1 - 4, wherein said depIOYment .
.. means (3) is in commumcat1on .with inflating means adapted to 1nﬂate said -
| deployment means (3). - ‘ _
' 1.8. The hernia kit accordmo to either one of claims 1 - 4, whereln the shape of said
. deployment means is selected from a group comprising a polygonal shape, a.
curved shape, aisymrhetrical, a non - symmetrical shape, a linear shape, continues;-
non- continues, a concave shape, a irregular shape, a square-like shape, at ,
rectangular ‘shape, an ot/al shape, a U-like shape, an H-like shape, a grid-like
shape,' a flat structure, a 3D structure and a rake-hke shape or any combinetiori
thereof. | ' o
19. The hernia kit according to either one of claims 1 - 4, wherein said deployment
means addmonally comprising centering means adapted to adjust the center of
sa1d deployment means and said mesh to the center of said hernia.
20. The hernia kit according to either one of claims 1 - 4, wherein said deployment
- means additionally comprising means adapted to ensure the right side of said
rhesh is directed to said hernia. » |
21. The hernia kit according to e1ther one of claims 1 - 4, wherein said deployment~ - .
means addmonally comprlsmg means adapted to ensure the rlght direction of said
' mesh in the abdominal cavity. A
A ;22..The hernia kit according to claim 19, wherein said centerlng means additionally
compnsmg means adapted to thread said centering means through said mesh.
" 23, The hemla kit according to either one of claims 1 - 4, whereln said deployment
* means additionally compr151ng at least one clip adapted to grab sutures. |
24.»The herma kit accordlng to claim 19, wherem said’ centenng means additionally
comprising means (9) adapted to enable the grasp of said centering means with a
surgical tool. | |
25.A method for attachmg a mesh to ‘deployment means, comprlslng steps of:
| a. obtamlng a hernia kit comprlsmg
i. amesh(2);
ii." at least one deployment means (3), adapted to deploy said mesh '_

- with in the abdominal cavity and/or pre — peritoneal and/or
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hollow body organs and/or natural and/or artificial orifices
~ and/or spaees and/or post operative spaces;'and, R
it_i. fixating means (200) coupled to said deployment means (3),
adapted to attac_h.said deployment means (3) to said mesh (2);
. said fixating means are ’characterized by:
a. a proxxmal portion (200a) coupled to said
deployment means (3); .
‘b. a middle.portion (200b), comprising a coil (252)'
having a predeterrnined retracted shape; said coil
is reconﬁgurable from a plurality of unretracted
po_sitions to a plurality of retracted positions and
frorn said plurality of retracted positions to said
plurality of unretracted positions; and,
c. a distal"'portion (200c) eompri_sing at least one
sharpened element (256), adapted to fully
7 penetrate said mesh (2);.
'b. threading said sharpened'element (256) through said mesh (2);
c. reconﬁguring said coil (252) from said retracted position to an
* unretracted position; thereby at least partially passing said coil through
said mesh; and, ,
d. reconfiguring said coil (252) from said unretracted position to sdid
retracted position thereby attaching said mesh to said deployrnent
‘ " means. ' |
' 26. The method according to cleﬁrn 25, additionally comprising step of selecting said
deployment means from a group consisting of inflatable t)alloon.
'~ 27. The method acoording to either one of claims 25-26, additionally comprising step
of cutting"said distal portion of said fixating means (200), thereby removing said
* sharpened element (256). R | _ o |
28. The method accordlng to either one of claims 25- 26 addmonally comprising steps
“of (a) adjusting said mesh attached to said deployment means; and, (b) inserting |
said adjusted deployment means attached to said mesh into the abdominal cavity |
and/or pre — peritoneal and/or hollow body Ofgans and/or natural and/or artificial

orifices and/or spaces and/or post operative spaces.’
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°29. The method acéordino to either one of claims 25-26, additionally‘comprisrng step
spreading and/or deploying said mesh. ‘ = |

-30. The method accordlng to clarm 29, wherein said step spreadlng and/or deploying

sard mesh addmonally comprlslng step of inflating at least a portron of sald

. deployment means or actuating at l€ast a part of the deployment means.

- 31. The method according to e1ther one of claims 25-26, addrtronally compnsmg step

of coupling said fixating means (200) to said deplqyment means (3) by means

selected from a group consisting of glue, Velcro, mechanical connections selected

from a group consrstmg of a disc or a knot) weldmg means, threadlng or any

combination thereof _ _ _

32. The method according to- either one of claims 25—26, wherein said step (c) of

reconﬁguring said coil from said retracted position to an unretracted position

addrtronally comprising step of mechanically pulling sald coil.

. The method according to either one of claims 25- 26, wherein said step (d) of

W
(U]

reconﬁgunno said coil unretracted position to said retracted position additionally
comprlslng step of releasmg said mechamcal stress. | ‘
34. The method accordmo to either one of claims 25-26, wherein said step (c) or said
. step (@) of reconﬁgunng said c011 is performed by means selected from a group
consisting of application of electrical current on said coil, thermoregulating said
coil, application of magnetic field on said coil.
~ 35. The method accordrng to elther one of claims 25-26, wherein sa1d step (d) of
reconfiguring said coil unretracted position to said retracted position is performed
- spontaneously. ‘
-36. The method according to erther one of claims 25- 26, wherern said step of step (c) i
- of reconﬁgurmg said coil from said retracted position to an unretracted position
_additionally conrprising step of transforming said coil to a rnore linear
. .conﬁguration. - . |
37 The method according to either one of claims 25-26, wherein said step (d) of
"reconﬁguring said coil unretracted position to said retracted position additionally
comprising step'of' transforming said cvoil to at least partially a helical and/or spiral
conﬁguratlon ' | | _
- 38. The method accordrng to either one of claims 25 26 additionally comprising step

of selectmg sard coil to have more than one coﬂmg radius.
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39. The method according to either one of claims 25-26, additionally comprising step
of selecting said sharpened element from a group conslsting of a stylet or a needle.

40. The method according to either one of claims 25-26 additionally comprlsing step
of coupling said prox1mal portion of said ﬁxatmg means (200) to appendages on

said deployment means (3). ‘

'41. The method according to claim 27, additionally compnsmg step of coupling saxd ‘
proximal portion (200a) of said fixating means (200) to various locations on said
deployment means (3), thus accommodating a variety of mesh sizes. |

2. The method according to either one of claims ~25—26, additionally compﬁsing step - -
of extracting said deployment means from said abdominal cavity and/or pre'—
-peritoneal and/or hollow body organs and/or natural and/or artificial oriﬁces

_ - and/or spaces and/or post operative spaces.. _

43. The method according to either one of claims 25- 26 addmonally comprising step
of deflating or minimizing said deployment means. _

44, The method according to either one of claims 25-26, additionally comprising step
of continuing inflating or preserving the shape of said deployment means
according to a predetermined medical need. | o

45. The method ,accordlng to either one of claims 25-26, additionally comprising step

| of fitting the center of said deployment means to the center of sald hernia.

46. The method according to either one of claims 25-26, additionally comprising step
of threading centering means (5) thl‘ough said mesh. ' |

_‘ '47. The method according to either one of claims.25-26, additionally comprising step

of ensuring the right side of said mesh is directed to said hernia. -

. 48. The method according to either one of claims 25-26, additionally compriéing step
“of ensuring the right directlon of said mesh in the abdominal caviiy. | '

. _‘49. The method according to either one of claims 25-26, additionally comprising step
of selecting the shape of said deployment means from a group comprising a
polygonal'jshape, a curved shape, a symmetrical, a non - 'symmetrical shape, a

linear shape, continues, non- continues, a concave shape,’ a irfegular shape, a
square-like éhape, a rectangular shape, an oval shape, a U-like shape, an H-like
shape, a grid-like shape, a flat structure, a 3D structure and a rake-like shape or
any combination. thereof. |

50. A method for attachmg a mesh to deployment means, comprlslng steps of:

a. obtalnlng a hem1a k1t compnsmg
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‘1. amesh (2);. ‘ o .
ii. at least one deployrnent means (3), adapted to _deploy said mesh
with in the abdornineI cavity ‘and/or pre — ’.peritoneal an_d/or
“holloiw body organs \.and/or natural and/or artificial orifices
and/or spaces and/or post operative spaces; and, .
i, fixating means (200)"coupled to said deployment means (3),
k adapted to attach said deployment rneans (3) to said mesh (2);
said fixating means are eharacterized by at least two portions:
a. - a first portion (2005) coupled to said deployment
. means (3); . ' }
b. a second portion (200b) compmsrng acoil (252)
having a predetermined retracted shape, said coil
is reconfigurable from a plurality of unretracted
positions to a plurality of retracted positions and
from said plurality of retracted positions o said
plurality of unretracted positions; | :
| b.  obtaining attaching means adapted to threed said second portion (200b) '
through said mesh (2); o | : "
c. reversibly coupling said attachrng means to said second portion (200b);
d. threading said second portion (200b) through-said mesh (2) -via said
, ‘attaching means; bb ' | o
e. reconﬁguring said coil (252) from said retracted position to an
unretracted position; thereby at least partially passing said coil through
said mesh; and '
f. reconfiguring said coil (252) from said unretracted position to »said
retracted ‘position thereby attaching said mesh to said deployment
o means. | _ o '
51. The method according to claim 50 'additionally' cornprising step of selecting said
deployment means from a group consisting of inflatable balloon. |
52. The method according to either one of clalms 50-51 addltlonally comprrsrng step
of uncoupling sard attaching means from sa1d second portion (200b).
53. The method according to either one of claims 50-.51 additionally comprising steps
of (a) adjusting said mesh attached to said deployment means; and, (b) inserting

.. .said adjusted deployment.means.attached to said mesh into the abdominal cavity
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‘and/or pre — perrtoneal and/or hollow body organs and/or natural and/or artrﬁc1al
orifices and/or spaces and/or post operatrve spaces. '

.54. The method according to either one of claims 50-51, additionally comprrsrng step
of spreadmg and/or deploymg said mesh.

55. The method... accarding. to claim 54, wherem, said..step..of. spreadmg and/or
deployrng said mesh addrtronally. comprrsmg step of inflating or actuating said
deployment means. o -

56. The method according to either one of claims 50- 51 additionally comprising step
‘of coupling said ﬁxatlng means (200) to said deployment means (3) by means

selected from a group consisting of glue, Velcro, mechanical connections selected
from a group con51st1ng of a disc or a knot), welding means, threadmg or any
combmatlon thereof

57. The method according to erther one of claims 50- 51 wherein said step (e) of

- reconfiguring said coil from said retracted position to an unretracted position

v additionally comprising step of mechanically pulling said coil.

A ..58_. The method according to either one of claims 50-51, wherein said step (f) of |
reconfiguring said coil unretracted position to said retracted position additionally
comprising step of releasing said mechanical stress.

59. The rnethod according to either one of claims 50-51, wherein said step (e) or said
step () of reconﬁguﬁng said coil is performed by means selected from a group

" consisting of application of electrical current on said coil, thermoregulating said
coil, apptication of magnetic field on s.aid coil. | -

" 60. The method according to either one of claims 50-51, wherein said step (f) of
-reconfiguring said coil unretracted position to said retracted posmon is- performed
'spontaneously . "

61. The method accordlng to elther one of claims 50-51, wherem said step of step (e)

of reconﬁgurln0 sard coil from sard retracted position to an unretracted position
additionally comprrsrng step of transformrng said coil to a more linear

- "conﬁguratron '

62. The method accordlng to either one of claims 50 51, wherein said step (f) of
reconfiguring said c011 unretracted position to said retracted position addltronally
comprising step of transformmg said c011 to at least partially a helical and/or sprral

configuration.
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. 63.The method according to either one of claims 50-51, additionally comprising step
'of selectino said coil to have more than one cmhng radius. '

64. The method according to either one of claims 50-51, additionally comprlsmg step

of selecting said attaching means from sharpened element selected from a group

con51st1ng of.astyletora needle. ‘ _ »

" 65. The method according to either one of claims 50-51, additionally comprising step

‘of coupling said first portion of said fixating means (200) to appendages on saidr
deployment means (3). ' | »

66. The method according to either one of claims 50-51, additionally comprising step .
of couphng said first portion (200a) of said ﬁxatmg means (200) o various
locations on said deployment means (3), thus accommodating a vanety of mesh

- sizes. : ‘ _

- 67. The method accordlng to either one of claims 50- 51 additionally comprising step :
of extracting said deployment means from said hernia.

68. The method acc.ording to either one of claims 50-51, additionally comprising step |
of deﬂating or minimizing said deployment means. |

69. The method according to either one of claims 50-51, additionally comprising step '
of continuing inﬂating' or preserving the shape of said deployment means

according to a predetermined medical need.

g

70. The method according to either one of claims 50-51, additionally comprising step. :
of fitting the center of said deployment means to the center of said hernia.
71. The method according to-either one of claims 50-51, additionally comprismo step
of threadmg centermg means 5) through said mesh. »
72. The method according to either one of claims 50-51, additionally comprising step
~of ensuring the right side of said mesh is directed to said hernia.
73.’,The method according to either one of claims 50- 51 additionally comprismg step
| of ensuring the right direction of said mesh in the abdommal cavity. '
74. The method according to eithér one of claims 50-51, additionally comprising step
- of selecting the shape of said deployment means from a group comprising a
poiygonal shape, a curved shape, a symmetrical, ainon - symmetrieal shape, a
linear shape, Continues, non- continues, a concave shape, a irregular shape, a
’Square—like shape, a rectangular shape, an oval shape, a U-like shape, an H-like
shape, a grid-like shape, a flat structure, a 3D structure and a rake-like shape or

. -.any.combination thereof.: '
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75. A ﬁxatlng means (200) adapted for use in llerrlia repa.ir' surgeries iIl attachirlg a
mesh (2) and mesh deployment means (3)' sald ﬁxating means are attached to saicl
mesh deployment means (3); said ﬁxatlng means (200) comprising: .
a. a first portlon (200a) coupled to said deployment means (3); and,
b. a second portion (200b), comprising a coil (252) having a predetermmed
. retracted shape; said-coil i is reconﬁ_gurable from a plurality of unretracted
positions to a plurality of retracted positions and from said plurality of
retracted bositions to said plurality rof unretracted positions; -
wherein said 'alttachment between said deploynlent means (3) and said-mesh (2) is |
- obtained by reeonﬁguration of said coil (252) from at leaet one of said unretracted
positions to at least one of sald retracted p051t10ns
76. The ﬁxatlng means according to cla1m 75, wherein sald deployment means (3) is -
' an inflatable balloon.

77. The fixating means according tc-)v- either to cleims 75-76, wherein said ﬁxeting
means additionally comprising means feversibly coupled to said second portion,
‘adapted to thread said second portion (200b) through said mesh (2).

78. The fixating means according to either to claims 75-76, wherein said fixating

i means additionally comprising a third portion (200c) having at least -one
sharpened element (256), adapted to fully penetrate said mesh (2). |

79..The fixating means accdrdihg to either to claims 75-76, wherein said retracted -
pesition is at least partially helical and/or spiral configuration. '

80. The fixating means according to either to claims 75-76, wherein said ﬁxatlng

' means (200) are coupled to said deployment means (3) by means selected from a
group-consisting of glue, Velcro, mechanical chnections' selected from a group
cbnsisting of a -dis'c or a knot, welding means, threading means or any

ombmatlon thereof | | -
- 81. The ﬁxatmg means accordmg to either to clalms 75- 76 wherein said unretracted
position is at least partially linear configuration. - '
~ 82. The fixating means aecording to either to claims 75-80, wherein said coil is made -
of materlels selected from a group censisting of nylon, shape memory rha_terials,

.Thermop’la"stie rflaterials, Polyurethane, EAP, biodegradable materials or any
combination thereof. - '

83. The. ﬁxanng means accordmg to either to clalms 75 80, wherein said deployment o

...Ineans (3) is made of matenals selected from a group consisting of nylon, shape -
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- 84.

85

memory rnatenals Thermoplastrc materials, Polyurethane EAP b1odegradable

‘materrals stalnless steel, other metals plastic or any combination thereof.

The fixating means accordrno to erther to claims 75-80, wherein said coil'is a
coaxial structure, comprising an outer cannula with a longitudinal slit and an inner
thread, such that said.cannula collapses into a helical configuration after said inner
thread is pulled out. - ' » "

The ﬁxatrng means accordmg to either to claims 75-80, wherein said coil is

» reconﬁgurable from a retracted position to an unretracted position by means

87.1T
88.

89.

_ means (3) additionally comprising at least one appendage to which said first
. 90,
) (200a) of said fixating means (200) is coupled to various locations on said

91

9.

. non- continues, a concave shape, a ‘irregular shape, a square-like shape, a

selected from a group consisting of mechanically pulling or pushing said coil,

applying electrical current on said coil, thermoregulating said coil, applying

- magnetic field.
86.

The- ﬁxatmg means according to either to clalms 75-80, wherein said coil is
spontaneously reconfigurable from a retracted position to an unretracted position.
The fixating means according to either to claims 75-80, wherein said coil has at

least one coiling radlus

The ﬁxatrng means accordrng to either to clalms 75-80, wherein said sharpened

element is selected from a group consisting of a stylet or a needle.

The fixating means according to either to claims 75-80, wherein said deployment

portion of said fixating means (200) is coupled.

The ﬁ'xati'ng means according to either to claims 75- 80, wherein said first portion

deployment means (3), thus accommodatlng a variety of mesh sizes.

The ﬁxatmg means according to elther to claims 75-80, wherein said deployment

means (3) is in _communication with 1nﬂat1ng means adapted to -inflate said
deployment means (3). ' _

The ﬁxatmg means accordlng to either to clarms 75-80, wherein the shape of said
deployment means is selected from a group comprising a polygonal shape, a

curved shape, a symmetrical, a non - symmetrical shape, a linear shape, continues,

rectangular shape, an oval shape, a U-like shape, an H-like shape, a grid-like

shape, a flat structure, a 3D structure and a rake-like shape or any combination .

thereof.
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93..The ﬁytating means according to eithef to claims 75-80, wherein said deployment

o .means additidnally comprising centering means adapted to adjust the center of
sa1d deployment means and said mesh to the center of said hernia.

94. The ﬁxatmg means according to either to claims 75-80, wherein sa1d deployment
means additionally comprising means adapted to ensure the rlght side of said
miesh is d1rected to said hernia. '

95. The fixating means acc'ording to .either to claims 75-80, wherein said deployntent
méans additionally ecjmprisiho means adapted to ensure the right directioh of said
mesh in the abdominal cavity. | | o

96. The fixating means accordlng to claim 93, wherem said centering means
additionally compnsmg means adapted to’ thread said centerlng means through
said mesh. 7 . '

97. The fixating means accofding to either to claims 75-80, wherein said deployment
means additionally comprising at least one clip adapted to grab sutures.

98. The fixating ‘means _accdrding to claim .93, wherein said centering | means

~ additionally compr‘ising:means‘(9') adapted to. enable the grasp of said centering-

‘means with a surgical tool.
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Figure 2A
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Figure 4a

Figure 4B




WO 2009/050717 _ PCT/1L2008/001381

252

Figure 5A



- WO 2009/050717 _ PCT/1L2008/001381

252

Figure 5B

/\/200

Figure5D . - .~ °° Figure5C



WO 2009/050717 PCT/IL2008/001381

201

Figure 5E

'Figure 5F

200

201

201

Figure 5l



WO 2009/050717 _ . ‘ PCT/IL2008/001381

200

201 | | |
Figure 5K ' ~ Figure 5J

201

Figure 5L



WO 2009/050717 _ PCT/IL2008/001381

- Figure 6F

* Figure 6G | . Figure 6H



- WO 2009/050717 ‘ , PCT/IL2008/001381

' Figure 7



WO 2009/050717 _ PCT/IL2008/001381

Figure 8A

21

Figure 8B



» WO 2009/050717 » PCT/IL2008/001381
ez

700 /\

) o ' obtaining a hernia kit 1~

: - o 702
- threading the sharpened element through the patch/mesh :

' A ' - 703

- E pulling the stylet through the patch/mesh N
o - R 704

| reconfiguring said coil from unretracted position (linear shape)

' into its retracted configuration (e.g., helical configuration) /\705

v [ , detaching the stylete ' } N
_ - ' 706

Figure 9A



: WO 2009/050717 PCT/IL2008/001381

. 75/22‘

- /\

- obtaining a hernia kit h |~
> . - 702
J
& obtaining attaching means adapted to thread said second \/‘\' :
port1on (200b) through said mesh (2) B 703
- ‘ _J

@vermbly coupling the attaching means (200b) to said second [~
portlon (200b)

| , | 704
\_ _ _J ’

threadlng the second portion (200b) through said mesh (2) Vla T~

. sa1d attachmg means : 1705
\ ' J
- _ - : N
reconfiguring the coil 252 from retracted (e.g., helical) I~
configuration into at least partially linear configuration 206
\. )

reconfiguring said coil (252) from unretracted position (line‘ar\ )~
shape) into its retracted configuration (e.g., hehcal ) 707
*.configuration)

Uncoupling the attaching means from said second portions
' o ' 708

. Figure 9B



WO 2009/050717 ' PCT/IL2008/001381

Figure 10A - Figure 10B

Figure 11



WO 2009/050717 _ o PCT/IL2008/001381

Figure 12B



WO 2009/050717 ~ PCT/IL2008/001381

Figure 13A

et 5
e il
é”é’%’@ T
R

Figure 13B-



WO 2009/050717

PCT/1L2008/001381

200

Figure 13C



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings

