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package width of the magnet assembly Is greatly reduced for delivery, thereby permitting delivery over a wire guide as well as
through an access device such as a catheter. Associated delivery procedures and medical devices are also provided.
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(87) Abstract: A magnet assembly for a magnetic anastamosis de-
vice is provide that is minimally invasive, easily and quickly deliv-
ered, and is accurately positioned to improve the delivery procedure.
The magnet assembly includes an eiongated hub and a plurality of
magnetic members disposed over the eiongated hub. The elongated
hub is formed of a resilient or shape memory material, permitting
the magnet assembly to be operable between a delivery configura-
tion and a deployed configuration, in this manner, the package width
of the magnet assembly is greatly reduced for delivery, thereby per-
mitting delivery over a wire guide as well as through an access device
such as a catheter. Associated delivery procedures and medical de-
vices are also provided.
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MAGNETIC ANASTOMOSIS DEVICE HAVING IMPROVED DELIVERY

FIELD OF THE INVENTION
{0001} The present invention relates generaily {o magnetic anastomosis

devices for forming an anastomosis between two viscera.

BACKGROUND OF THE INVENTION

{0002} Magneltc anagsltomosis devices {(MADS) are currently used 1o creale a
channel between two viscera for the purpose of redirecting boddy fluids.  Por
example, intestinal contenis or bile may be redirected in patients who have
developed an obstruction of the bowel or bile duct due to such condifions as tumor,
ulcer, inflammatory strictures or trauma. With reference to FIG. 1, the relative
positions of several organs of the abdominal cavity are shown, including the gall
bladder 10, the common bile duct 12, the stomach 14, the ducdenum 16 and the
jejunum 18 of the small intestine.  inflammatory strictures 20, 22 of the gjunum 18
and bowel duct 12 are shown by the dotted lines in FiG. 1.

10003} A magnetic anastomosis device (MAD) 30 has been depicted in FiG. 2,
the details of which may be found in U.S. Paient No. 5,690,656, the disciosure of
nciudes first and second magnet assembiias 30a, 30b comprising magnetic cores
3oa, 36b which are sutrounded by thin melal nms 38a, 38b. Due to the magnetic
attraction between the two magnetic cores 36a, 36b, the walls 32, 34 of two adjacent
viscera may be sandwiched and compressed between the magnet assemblies 30a,

300, resulting in schemic necrosis of the walls 32, 34 1o produce an anastamosis
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between the two viscera. With reference back to FiG. 1, the two viscera may
comprise the jepunumis8 and the stomach 14, the powel duct 12 and the duodenum
16, or various other combinations.

{0004} Histonically, MADSs have been debivered through surgical intervention
such as faparciomy, which of course 8 invasive and caries s own risks. The
aexemplary self-centering MAD of U.S. Patent No. §,690,656 permit delivery of the
gevice over a wire guide and through the oral cavity, and typically under fluoroscopy.
Alternatively, delivery can be accomplished by simply swallowing the magnet
assembilies of the MAD and using massage under fluoroscopy to center the two
magnet assembiies. Finally, delivery of the magnet assembiies has occasionally
been performed endoscopicaily with grasping forceps, which can be time consuming
and difficult. Removal of the MAD is typically accomplished aliowing the magnet
assemblies to pass through the gastromntestinal track naturaily, or more typicaily with
a foliow-up endoscopic procedure using grasping forceps. Unforiunately, the
relatively large size of the magnet assemblies can make delivery and relrieval
compiicated. in fact, balloon dilation of bodiy lumens is often required it order {0
deliver the magnet assemblies to the desired location. Likewise, the size of bodily
iumens is often the fimiting factor in the size of the magnel assembilies that can be

detivered ang deployed.
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BRIEF SUMMARY OF THE INVENTION

{0005] The present invention provides a magnet assembly for 8 magnelic
anastamasis device that is minimally invasive, easily and quickly delivered, and is
accurately positioned 10 improve the delivery procedurs. According o one
embodiment constructed in accordance with the {eachings of the present invention,
a magnet assembly for a magnetic anastamasis device includes an esiongated hub
and a plurghty of magnelic members disposed over the elongated hub. The
elongated hub is formed of @ shape memory material, permitting the magnet
assembly 10 be operable between a delivery configuration and a depioyed
configuration. In the delivery configuration, the selongated hub extends generally
Hnearly, and in the deployed configuration the eiongated hub forms an annular
shape. In this manner, the package width of the magnet assembly is greatly
reduced for delivery, thereby permifting delivery over a wire guide as weail as through
an access device such as a catheler,

{00086} According o more delailed aspects, the elongated hub s formed of a
rickel anium glioy. The elongated hub is preferably tubuiar and definegs an inner
passageway sized 1o receive the wire guide. The pilurality of magnetic members
may abul each other in the deployed configuration. kach of the plurality of magnetic
members nciudes g hole sized {0 receive the elongated hub, and each hole may be
sized o provide g friction fit. in the former case, the elongated hub mncludes a stop
formed at one end of the elongated hub to prevent the plurality of magnetic
members from passing beyond the end. Alternatively, the plurality of magnetic

members and elongated hub may include corresponding tabs and detenis or other
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means for maintaining the position of the magnetic members an the elongated hub.
in one form, the plurality of magnetic members each nciude a jacket attached o a
side thereot, each jacket projecting beyond the sides to defing an edge. kach edgs
may contact the edges of adiacent jackets to form a continuous annular “culting
gdge i the deployed configuration.

{0007} Another embodiment constructed in accordance with the teachings of
the present invention provides a medical device for forming an anastamosis between
two bodily walls, the medical device comprising & magnet assembly and an access
gevice. 1he magnst assembly has an elongated hub and a pluraiity of magnetic
members disposed over the elongated hub. The access device is structured to be
coupled to the magnet assembily. The magnet assembly 8 biased 10 a deployed
configuration defined by the elongated hub and plurality of magnstic members
forming an annular shape. When the magnet assembiy s coupled to the access
device, the magnel assembly assumes g delivery configuration defined by the
elongated hub and plurality of membsrs having a gensrally lingar configuration.
According 1o more detatied aspects, the eiongated hub is formed of a resilient
material biased {0 the depioyed configuration. Alternatively, the elongated hub Is
formed of a shaped memory material which {akes the depioyed configuraion when
the eiongaied hiib 15 exposed {0 body temperature.

{0008] A method of delivering a magnet assembly that is part of a magnetic

of magnelic members disposed over the elongated hub. An access device 8

introduced to a posiion proximate a first bodidy wall, The magnhet assembly 18

4
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coupled to the access device such that the magnet assembly assumes a delivery
configuration having a generally linear shape. The magnet assembly is translated
relative to the access device whereby the magnet assembly assumes a deployed
configuration having a generally annular shape.
[0008a] In summary, a magnet assembly for a magnetic anastamosis device used
for forming an anastamosis between two bodily walls is provided, the magnet assembly
comprising:

an elongated hub; and

a plurality of magnetic members disposed over the elongated hub;

the magnet assembly operable between a delivery configuration and a
deployed configuration, the elongated hub extending generally linearly in the delivery
configuration, the elongated hub forming an annular shape in the deployed configuration,
the elongated hub biased towards the annular shape of the deployed configuration.
[0008b] Also provided is a medical device for use in forming an anastamosis
between two bodily walls, the medical device comprising:

a magnet assembly having an elongated hub and a plurality of magnetic
members disposed over the elongated hub; and

an access device structured to be coupled to the magnet assembily;

the magnet assembly assuming a delivery configuration when the magnet
assembly is coupled to the access device, the delivery configuration having a generally
linear shape;

the magnet assembly automatically assuming a deployed configuration
when the magnet assembly is decoupled from the access device, the deployed

configuration having a generally annular shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings incorporated in and forming a part of the
specification illustrate several aspects of the present invention, and together with the
description serve to explain the principles of the invention. In the drawings:

[0010] FIG. 1 depicts various abdominal organs;

[0011] FIG. 2 depicts a prior art magnetic anastamosis device;
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[0012] FIG. 3 is a plan view of magnet assembly in a deployed configuration for

forming a portion of a magnetic anastamosis device constructed in accordance with the
teachings of the present invention;

[0013] FIG. 4 is a plan view of the delivery condition of an elongated hub forming
a portion of the magnet assembly depicted in FIG. 3;

[0014] FIG. 5 is a plan view of the deployed condition of the elongated hub
depicted in FIG. 4;
[0015] FIG. 6 Is cross-sectional view of the delivery configuration of the magnet

assembly depicted in FIG. 3;

[0016] FIG. 7 is a cross-sectional view showing different means for connecting

the magnetic members and the elongated hub to form the magnet assembly depicted In
FIG. 3;

H5a
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{00171 FIGS. 8§ through 12 are perspeciive views showing various
embodiments of magnetic members forming a portion of the magnet assembly in
accordance with the teachings of the present invention;

{0018} F1G. 13 18 8 schematic iflustration of the magnetic orientation of the
magnelic members,;

{0019 FIG. 14 Is a schemalic illustration, parially in cross-section, depicting
another magnelic orlentation of the magnetic members;

{0020} F1G. 15 1s a plan view of another embodiment of a magnet assembly
for forming a magnelic anastamosis device constructed in accordance with the
teachings of the present invention;

{0021} FIG. 16 is a cross~-sectional view of the magnet assembly depicted in
FiG. 15;

{00221} G, 17 depicts i1s a plan view of the magnest assembiy of FIGS. 15 and
16 in a depioyed conhiguration; and

{0023} FIGS. 18-20 schamatically depict delivery of two magnet assemblhies
for forming a magnetic anastamosis davice in accordance with the teachings of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

{0024} Turmning now to the figures, FiG. 3 depicts a single magnet assembiy
40 for @ magnetic anastomosis device that is used to form an anastomosis betwesan
two viscera. the magnet assembly 40 generally comprses an eiongated hub 42
and a plurality of magnetic members 44 disposed over the elongated hub 42. The

deployed configuration of the magnet assembly 40 is depicted in FIG. 3, wherein the

0
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glongated hub 42 and the plurally of magnetic members 44 form an annuiar shape
Baving an interior space 43. I will e recognized by those skiled in the art that the
magnet assembly 48 may be used in conjunclion with another magnet assembiy of
larger or smaller size o form the magnetic anastamosis device {.e. similar {0 that
depicted i FiG. 2.} To improve delivery of the magnet assembly 40, the magnest
assembly is operable o a delivery configuration as depicted in FIG. 6. In the
gelivery configuration, the magnet gssembly 40 has a reduced width, making
easier {o pass through bodily lumens.

{0025} 1o achieve the delivery and deployed configurations of the magnet
assembly 40, the elongaled hub 42 is structured to iransition between a linear
condition as depicted in FiG. 4 and an annhular condition such as the circular shape
depicted in FiG. 5. As such, the elongated hub 42 may be constructed of a resiient
material which is biased to the annular condition depicted in FIG. 5 but may be

flexaed and siraightened into the linear condition depicted in FIG. 4. Suitable resilient

polymers (e.g. polyethylene, polytetraiucrethylens (PTFE) including Teflon®,

polyvinyl chiloride (PVC}), and composites. Alternatively, the elongated hub 42 may

to body {emperature of the patient, or above body temperature but below tissue

harming temperature, so that one can freely maneuver the device nside the body,

!
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and then inject @ hot flud over the device {0 trigger the shape memory. it will be
recoghnized that the lingar condition of the elongated hub 42 corresponds with the
delivery configuration of the magnet assembly 40 (FIG. 8) whie the annular
condition of the elongated hub 42 corresponds o the deployed configuration of the
magnet assembly 40 (FIG. 3).

{0026} As best seen in FIG. 4, the elongated hub 42 is preferably formed as 8
tube 48 defining an interor passageway 48 which 5 sized (O recaive an access
device such as a wire guide 30. For example, the wire guide 50 may be used {0
maintain the linear condition of the elongated hub 42 when it is constructed of a
rasifient material that is biased to the annular condition (FiG. 5). In either
construction of the elongated hub 42 {i.e. biased or shape memoryj, the ability to
couple the elongated hub 46 and magnet assembly 40 t¢ a wire guide 50 is useful in
navigating the magnet assembly 40 o the desired location for forming the
anastomosis. For exampile, it wili be recognized by those skilled in the ant that the
wire guide 50 may include radiopaque markers permitling tracking of the distai tip of
the wire guide 50 such that the deltvery point of the magnet assembly 40 may be
readily and easily monitored by the physician under fUoroscopy.

{0027} Turning to FlG. 8, it will be recognized that an allernate access device
sych as a catheter or cannula 54 may be used 0 mainiain the magnet assembiy 40
in its delivery configuration, while glso providing access to the desired location within
the viscera on which the procedure will be formed. The cannuia 54 defines an
interior space 55 receiving the magnet assembly 40 therein. A pusher 56 may be
used o transiale the magnel assembly 40 within the cannula 54 or simply {©

maintain its position therein. As with the wire guide 50, the cannuia 54 may inciude

8
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radiopague markers 57 permiting tracking of the access device under feroscopy for
accurate positioning of the magnet assembly 40. it will also be recognized by those
skilled in the art that the cannula 54 may be used aloneg or in conunction with a wire
guide 50 for navigation of the bodily lumens and debvery of the magnet assembly
4Q.

{0028} As also seen in FiG. 8, the plurality of magnetic members 44 are
axially spaced along the elongated hub 42, In particudar, sach magnelic member 44
is tocated on the exterior of the elongated hub 42 and includes a hole 52 sized {o
receive the elongated hub 42. Turming to FIG. 7, a few of the numerous ways in
which the magnetic members 44 may be coupled {0 the slongated hub 42 have been
depicted. By way of example, magnetlic member 44z includes a hole 52a which is
sized larger than an outer diameter of the elongated hub 42 and thus is axially
transiatabie thereaiong. The magnetic member 44b has been shown as soldered o
the elongated hub 42, although numerous reiated means such as welding or
adhesives may also be employed. The magnetic member 44¢ includes a protective
coating 58 which may be formed of various materials such as polymers like Tefion®
or Paralene® ifor proteciion of the magnetic core from the corrosive effects of
digestive acids or other bodily fluids depending upon the hody structure involved. i
witl also be recognized that the magnetic member 44¢ depicts a fnchon fit with the
glongated hub 42, which may he employed regardiess of whether the coating 58 is
used. Finally, magnetic member 444 depicts a corresponding detent 60 and tab 62
which may be formed on the hub 42 and magneatic member 444.

{0029] The magnet assembly 40 as depicled in FIGS. 3-7 has a general ring

or dise shape (.. having an axial height which is less than the outer diameter of the

8
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magnelic member 44) which may be circular, oval or ovoid, square or the like, and i
witi also be recognized by those skilled in the arl that the magnetic members 44 may
take numerous sizes and shapes, a few of which have been depicted in FIGS. 8-12.
The magnetic member 44e of FIG. 8 has been depicted as generally cubular. The
magnetic member 44f of Fic. 9 has been depicted as generally cylindrical. The
magnetic member 44g of FIG. 10 has been depicted as polygonal and specifically
hexagonal, while also being slongalted. The magnetlic member 44h of F1G. 11 has
been depicied as a generally trapezoidal body, the trapezoidal shape existing in a
plane generally parallel to the elongated hub 42. The trapezoidal shape is denoted
by a radially inner side 64 which is smaller in length than a larger radiaily outer side
66. It will be recognized by those skilled in the art that the trapezoidal shape of
magnetic member 44h, as well as related wedge or pie shapes, has particular
usefuiness when a continuous upper or lower surface of the magnet assembly 40 s
gesired. That 18, the angled side surfaces 65 will abut agiacent side surfaces 65 of
the neighboring magnstic members 44h. As such, the angling of side surface 65
and the reiative sizes of opposing surfaces 64, 66 may be selected depending upon

the number of magnetic members 44h and the radius of the annular depioyed

For example, in FIG. 13 the north portion 70 and south portion 72 of the magnetic
member 44 has been separated glong a transverse plane {(indicated by dotted lines,

10
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generally perpendicular to the axis of the elongated hub 42. In FlG. 14, each
magnetic member 44 has iis north portion 74 and south porion 76 divided along an
annutar plane ({indicated by dotlted line), generally parallel 1o the axis of the
elongated hub 42. It will aiso be recognized that it the embodiment of FIG. 14,
when the magnelic members 44 are permitied to slide axially over the glongated hub
42, a stop 68 may be formed al the ends of the elongated hub 42 o Keep the
magnetic members 44 disposed over the elongated hub 42, iIn FlG. 16, the
magnetic member 44h has its north portion 78 separated from its south portion 80 by
a longitudinal plane (indicated by dotted line) paraliel with the axis of the elongated
hub 42.

{0031} it can also be seen in FIGS. 15 and 16 that another embodiment of the
magnet assembly 40h has been depicted which utilizes the trapezoidal magnetic
members 44h of FIG. 11, As previousiy noted, the magnetic members 44h may be
sized whereby in the deployed configuration the side surfaces 65 abutf fo form a8
continuous upper and lower annular surface, as best seen in FIG. 168, Again, the
magnetic members 44h ieave an intenor space 43h in the depioyed conhiguration.
To accommodsate the magnetic members 44h in both the delivery and depioyed
configurations, each memhber 44h includes an elongated hole 52h for receiving the
elongated hub 42. Preferably the holes 52h have a width equal 1o or greater than an
outer digmeter of the elongated hub 42 so that the free ends of the hub 42 may be
received side-by-side in the deployed configuration as depicted in FIG. 15, 1t will be
recognized that the magnet assembly 40h s not limiled 10 side-by-side free ends of
the eiongated hub 42, and by way of exampie the free ends could be telescopically

received, structured for coadial mating, or the elongated hub 42 constructed

11
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gifferently 10 gccommodate the configurations, such as being formed of a flat wire or
stripy, of 8 matenat which stretches, of numerous other constructions.

{0032] i will also be recognized that the magnetic member 44h has been
modified 0 include g jacket 82 atiached 10 a side thereof, and padicularly the larger
radially outward surface 66 depicted in FiG. 11. Each jackel 82 projects beyond the
adiacent sides {i.e. upper and lower sides on the page) o define an edge 84. As
stich, in the deployed configuration of FIG. 16, each edge 84 contacis the edges of
adiacent jackets 82 to form a continuous annular edge in the deployed configuration.
The coupling of magnet assembly 40h {o another magnet assembly of smaller or
larger size and having a similar flange 82 resuits in automatic self-centering, as well
order {o accelerate the process of ischemic necrosis of the lissue captured between
the two magnets, thereby forming the anastamosis more quickly.

{0033} it will be recognized {hat the jacketls 82 may be emploved with any
shape of magnetic members 44, and thus the edges 84 need not contact each other
to form a continuous annular edge. For exampile, FIG. 17 depicts a magnet
assembly 140 much like that of FIG. 3 wherein each of the magnetic members 144

forms g sutficient cutting edge 10 accelerate ischemic necrosis. Alternalively, a
radially inner area of the magnetic members 144 so that a continuous annular edge
i5 formed around the interior space 143,

{0034} Although one magnet assembly 40, 140 has been described, {wo

magnetl assemblies are indended for use {ogether as a magnetic anastamosis

12
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gevice, as previousity indicated. Al least one of the iwo magnet assembilies is 8
magnet assembly constructed in accordance with the {eachings of the present
irvention. For example, FIG. 18 depicts a first magnst assembly 40h{i) {similar {o the
magnet assembly 40h depicted in FIGS. 15-186) being delivered into the duodenum
16 using the delivery catheter 54. In the figure, the depioyed configuration of the
magnet assembly 40h{l} has been illustrated in dashed lines. FIG. 18 depicts a
second magnet assembly 40h{i} being delivered into the stomach 14 using the
delivery cathetler 54, the second magnet assembly 40h{ii) having a different diameter
than the first magnet assembly 40h{i), but otherwise being similarly constructed. As
shown in the enlarged cross-sectional view of FIG. 20, the two magnet assemblies
4001, 40h{il}) become attracted together o sandwich the tissue 14, 16
therebetween, eventually causing necrosis of the tissue and an anastamosis.
Further details of methods for delivering one or more magnet assembily are
described hereinbeiow.

{0035} Accordingly, it will be recognized by those skilled in the art that the
magnetic anasiamosis device employing the magnet assemblies 40 of the present
nvention not only preserves the benefits of improving the time 1o form an
anastamosis, bwt further provides a smaller delivery configuration which may be

easily located within the body for accurate delivery. As such, the present invention

depicted in FIGS. 4 and © respectively. The magnet assembly is coupled to the
access device such that the magnet assembly takes the delivery configuration

13
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gepicted in FIG. © where the elongated hub and plurality of magnetic members
extend generally linearly. Upon transiation of the magnet assembly relative 1o the
access device, the magnet assembly lakes a deployed configuration (FIG. 3, FiG.
19) within the viscera where the elongated hub and plurality of magnetic members
formy an annular shape. The access device may be placed within the viscera and
then the magnet assembly be franslated along the access device {0 the desired
location, or the access device and magnet assembly may be coupled together and
then i{ransiated iogether into the viscera. The combined medical device for
paerforming an anastamaosis between two viscers thus includes both the magnet
assembly and the access device which cooperate togsether {o permit the delivery of
{00386} When the elongated hub 42 is simply biased to s annuiar condition
(F1G. 5) the access device s used o maintain the elongated hub 42 in its linear
condition and the magnet assembly 40 and iis delivery configuration. Thus, upon
decoupling of the magnst assembly and access device, the magnet assembly will
automatically assume its deploved conhiguration. When the elongated hub 42 is
formed of g shape mamory matenal such as nitinol, the increased temperature of the
patient’'s body will cause the elongated hub 42 to take #s annular condition {(FIG. 5)
and the magnet assembily 40 will assume its deploved configuration (FiG. 3)
Likewise, a lower tlemperature fluid may be delivered 1o the magnet assembly at a
later time to cause it 1o resume its delivery configuration (FIG. 6) {or the matenal of
the elongate hub 42 c¢an be formed {0 include a stress induced martensite (S
phase such that sufficient stress on the hub 42 causes i 1o become more plasiic and

abie to take the delivery configuration) whereby forceps or another device may be

14
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tsed (o withdraw the magnet assembly onto 8 wire guide or within a cannuda or
other access device for removal from the patient. {1 both cases, upon formation of
the anastamosis the magnets may be permitted to pass through the body naturally
or may be removed by other means such as laporolic removal, engoscapic removal
or other procedure.

{0037} 1he foregoing description of vanous embodiments of the invention has
bean presented for purposes of iflustration and description. it is not intended {o be
axhaustive or to limit the invention to the precise embodiments disclosed.
Numerous modifications or variations are possible in light of the above teachings.
The embodiments discussed were chosen and described to provide the best
Hlustration of the principles of the invention and its practical application o thereby
enable one of ordinary skill in the art {o utilize the invention in varicus embodiments
and with various modifications as are suited to the particular use contempiated. Al
such modifications and varations are within the scope of the invention as
determined by the appended claims when interpreted in accordance with the breadih

to which they are fairly, legaily, and eqguitably entitieqd.
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WHAT IS CLAIMED IS:

1. A magnet assembly for a magnetic anastamosis device used for
forming an anastamosis between two bodily walls, the magnet assembly comprising:

an elongated hub; and

a plurality of magnetic members disposed over the elongated hub;

the magnet assembly operable between a delivery configuration and a
deployed configuration, the elongated hub extending generally linearly in the delivery
configuration, the elongated hub forming an annular shape in the deployed
configuration, the elongated hub biased towards the annular shape of the deployed

configuration.

2. The magnet assembly of claim 1, wherein the elongated hub is formed

of a shape memory material.

3. The magnet assembly of claim 1, wherein the elongated hub is tubular

and defines an inner passageway sized to receive a wire guide.

4, The magnet assembly of claim 1, wherein the plurality of magnetic

members abut each other in the deployed configuration.

5. The magnet assembly of claim 1, wherein each of the plurality of

magnetic members includes a hole sized to receive the elongated hub.

16
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6. The magnet assembly of claim 5, wherein each hole is sized to permit

the magnetic member to slide along the elongated hub.

7. The magnet assembly of claim 6, wherein the elongated hub includes
a stop formed at an end of the elongated hub structured to prevent the plurality of

magnetic members from passing beyond the end.

8. The magnet assembly of claim 1, wherein the plurality of magnetic

members are fixed to the elongated hub.

0. The magnet assembly of claim 1, wherein the plurality of magnetic
members and the elongated hub include corresponding tabs and detents to maintain

the positions of the plurality of magnetic members along the elongated hub.

10. The magnet assembly of claim 1, wherein the plurality of magnetic

members have a trapezoidal shape.

11.  The magnet assembly of claim 1, wherein each of the plurality of
magnetic members includes a jacket attached to a side thereof, each jacket

projecting beyond the side to define an edge.

12. The magnet assembly of claim 11, wherein each edge contacts the
edges of adjacent jackets to form a continuous annular edge in the deployed

configuration.
17
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13. A medical device for use in forming an anastamosis between two
bodily walls, the medical device comprising:
a magnet assembly having an elongated hub and a plurality of magnetic

members disposed over the elongated hub; and
an access device structured to be coupled to the magnet assembly,

the magnet assembly assuming a delivery configuration when the magnet
assembly is coupled to the access device, the delivery configuration having a

generally linear shape;
the magnet assembly automatically assuming a deployed configuration when
the magnet assembly is decoupled from the access device, the deployed

configuration having a generally annular shape.

14. The medical device of claim 13, wherein the elongated hub is formed

of a resilient material biased to the deployed configuration.

15. The medical device of claim 13, wherein the elongated hub is formed
of a shape memory material which takes the deployed configuration when the

elongated hub is exposed to body temperature.

16. The medical device of claim 13, wherein the access device is a wire
guide, and wherein the elongated hub Includes a passageway sized to receive the

wire guide therein.

18
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17. The medical device of claim 13, wherein the access device is a
cannula having an internal passageway sized to receive the magnet assembly

therein.

19



CA 02702203 2010-04-09
WO 2009/048954 PCT/US2008/079206

1/6

14

Fig. 1
(Prior Art)

30a
\ 36a

////IV///

/ { v -v.-o" ,,..- A-"u ‘ A’d“.' P~ 2 *“
== = A 1\,
=2y, “9' Ql L/1\L:;1}//A\ 7

: \ */ ,,,
38h \

/ 36b Flg 9
30b PrE X

32




CA 02702203 2010-04-09

PCT/US2008/079206

WO 2009/048954

2/6

Fig. 4

>

42

46

N N o -
Vi T T <+ =

N SAS S R SIS NS NS R N Y4 N

VAV AVer k WA U N e . [ O U N

L 4 .‘* N N N N NN R N NN N TN N N N S N S

SRV

A RN N . N N T N

=T r~
g T

Fig. 5

\O

o0
ey



PCT/US2008/079206

WO 2009/048954

52a

3/6

-
¥

44a

44b

OO
'

4 SRERIENS

"‘.‘”“'m

-
-t
<t

44d

0

N S N N N N N N N N A N L A VA G NN

.‘J‘"‘

\




CA 02702203 2010-04-09
WO 2009/048954 PCT/US2008/079206

4/6




PCT/US2008/079206

5/6

34

44h

42 46

NLLLLL L/

N
QO

34

42

h

44

40h \

Y=

44h

82

ﬂ>

Fig. 16

82



CA 02702203 2010-04-09

PCT/US2008/079206

WO 2009/048954

6/6

0T 319 \\eév
b
Uy -

.4--------m-.

RN

aye (=¥
.;ﬂ.lu,d\ ...0.,..,.:,

Vo I

ﬂw---sn------ss------r,

v
Ubp Uiy
,//lﬁzvsoq.
Q1 31
Q1 o1
(Myor

Ol

14!

61 314

(Duoy”™

(Y0¥,

14!

Ol






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	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 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

