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(57) Abréegée/Abstract:

A system for treating tissue includes an applicator having a bushing and a control member and a clip assembly having a capsule
with a channel extending therethrough. The channel includes proximal and distal portions. The distal portion extends distally from
the proximal portion and flaring outward In a single plane to form opposing flared sections. The assembly also includes clip arms
Include proximal ends slidably recelived within the channel to move the arms between tissue recelving and tissue clipping
configurations. The assembly further includes a yoke including a distal portion connected to the arms and a proximal portion
configured to be connected to the member so that longitudinal movement of the member relative to the capsule moves the arms
between the tissue recelving and clipping configurations. The yoke Is positioned in the capsule so that the yoke Is deformable in the
plane In which the capsule flares outward.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



wO 2018/067569 A 1IN0 A A 0 0 0 R

CA 03032608 2015-01-30

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
12 April 2018 (12.04.2018)

(51) International Patent Classification:
A61B 17/122 (2006.01) A61B 17/128 (2006.01)

(21) International Application Number:
PCT/US2017/054944

(22) International Filing Date:
03 October 2017 (03.10.2017)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
62/404,992 06 October 2016 (06.10.2016)  US

Applicant: BOSTON SCIENTIFIC SCIMED, INC.
[US/US]; One Scimed Place, Maple Grove, Minnesota
55311-1566 (US).

Inventors: KING, Joseph W.; 3009 Stearns Hill Road,
Waltham, Massachusetts 02451 (US). SUON, Naroun;
87 Amherst Street, Lawrence, Massachusetts 01843 (US).
LEHTINEN, Laurie A.; 40 Libby Avenue, Marlborough,
Massachusetts 01752 (US). RYAN, Shawn; 22 Mclntosh,
Littleton, Massachusetts 01568 (US). MAY, Norman C.;
2824 Laurel Leat Drive, Valrico, Florida 33594 (US).
ESTEVEZ, Ramon; 240 Jackson Street, Apt 311, Lowell,
Massachusetts 01852 (US).

(71)

(72)

(10) International Publication Number

WO 2018/067569 Al

WIPO I PCT

(74) Agent: KAPLUN, Oleg F . et al; 150 BROADWAY,
SUITE 702, NEW YORK, New York 10038 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZVW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(534) Title: PARTIALLY OVAL CAPSULE FOR RELOADABLE HEMOSTASIS CLIPPING DEVICE

102
104 e 120 \
150 152 112& 136 |14 ' £2 138
116 128] 130 126
l'""‘r"""'ﬂ‘ &t‘tﬂ“t\\“‘ﬂd" m‘ﬁ‘.‘“’i‘““’“n"ﬂ J
N N {W"’*‘*‘@g
144 132 124
F1G. T 118 4291 134
148 142 0 440 108

(57) Abstract: A system for treating tissue imncludes an applicator having a bushing and a control member and a clip assembly having
a capsule with a channel extending therethrough. The channel includes proximal and distal portions. The distal portion extends distally
from the proximal portion and flaring outward in a single plane to form opposing flared sections. The assembly also includes clip arms
include proximal ends slidably received within the channel to move the arms between tissue recerving and tissue clipping configurations.
The assembly turther includes a yoke including a distal portion connected to the arms and a proximal portion configured to be connected
to the member so that longitudinal movement of the member relative to the capsule moves the arms between the tissue receiving and
clipping configurations. The yoke 1s positioned in the capsule so that the yoke 1s deformable mn the plane mn which the capsule tlares

outward.
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PARTIALLY OVAL CAPSULE FOR RELOADABLE

Inventors: J osephW. KING, Naroun SUON, Laurie A. LEHTINEN, Shawn RYAN,
Norman C. MAY and Ramon ESTEVEZ

10 [001] This present disclosure claims priority to U.S. Provisional Patent Application Serial No.
62/404,992 filed October 6, 2016; the disclosure of which is incorporated herewith by

reference.

15 [002] Pathologies of the gastrointestinal (GI) system, the biliary tree, the vascular system, and
other body lumens and hollow organs are often treated through endoscopic procedures, many
of which require hemostasis to control internal bleeding. Hemostasis clips grasp tissue
surrounding a wound and hold edges of the wound together temporarily to allow natural
healing processes to permanently close the wound. Specialized endoscopic clipping devices

20 are used to deliver the clips at the desired locations within the body after which the clip

delivery device is withdrawn, leaving the clip within the body.

Summary

[003] The present disclosure relates to a system for treating tissue, comprising an applicator
25 including a bushing and a control member, the control member extending through the bushing
to an enlarged distal end and a clip assembly releasably coupleable to the applicator, the clip
assembly including a capsule, clip arms and a yoke. The capsule extends from a proximal
end to a distal end and includes a channel extending longitudinally therethrough, the channel
including a proximal portion and a distal portion, the distal portion extending distally from the

30 proximal portion and flaring outward in a single plane to form opposing flared sections. lhe
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clip arms extend from proximal ends to distal ends, the proximal ends slidably received within
the channel of the capsule to move the clip arms between a tissue receiving configuration, in
which distal ends of the clip arms are separated from one another, and a tissue clipping
configuration, in which distal ends of the clip arms are moved toward one another. The

yoke includes a distal portion connected to the clip arms and a proximal portion configured to
be connected to the enlarged distal end of the control member so that longitudinal movement
of the control member relative to the capsule moves the clip arms between the tissue receiving
configuration and the tissue clipping configuration, the yoke being positioned in the capsule so
that the proximal portion of the yoke is deformable in the plane in which the capsule flares

outward to receive the enlarged distal end therewithin.

[004] In an embodiment, the proximal portion of the capsule may have a cross-sectional area that

is substantially circular and the distal portion of the capsule has a cross-sectional area that 1s

substantially ovoid.

[005] In an embodiment, a major axis of the ovoid distal portion of the capsule may be larger

than a diameter of the proximal portion of the capsule.

[006] In an embodiment, a minor axis of the ovoid distal portion of the capsule may be

substantially equal to a diameter of the proximal portion of the capsule.

[007] In an embodiment, the proximal portion of the yoke may include opposed portions biased
toward one another and define therebetween a space sized and shaped to receive the enlarged
distal end, the opposed portions spreading apart to permit the enlarged distal to be passed

distally thereinto.

[008] In an embodiment, the opposed portions may be movable in the plane in which the distal
portion of the capsule is flared so that, when the opposed portions are deflected to receive the

enlarged distal end within the space, the deflected opposed portions are received within the
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opposing flared sections of the distal portion of the capsule.

[009] In an embodiment, the proximal portion of the capsule may be sized and shaped so that.

when the yoke is received therein, the opposed portions are prevented from being detlected to

release the enlarged distal end.

[0010] In an embodiment, the proximal and distal portions of the yoke may be connected to one

another via a frangible link designed to fail when a force exerted thereon exceeds a

predetermined threshold value.

'0011] In an embodiment, the capsule may be releasably coupleable to the applicator via one of a

snap fit and a friction fit.

[0012] The present disclosure also relates to a clipping device, comprising a pair of clip arms
extending from proximal ends to distal ends, the proximal ends connected to a yoke slidably
received within a channel of a capsule to move the clip arms between a tissue rece1ving
configuration, in which distal ends of the clip arms are separated from one another, and a
tissue clipping configuration, in which distal ends of the clip arms are drawn toward on¢
another, the channel of the capsule including a proximal portion and a distal portion, the distal
portion extending distally from the proximal portion and flaring outward in a single plane to

form opposing flared sections, a portion of the yoke deforming into one of the flared sections

to receive an enlarged distal end of a control member therein.

[0013] In an embodiment, the yoke may include a distal portion connected to the clip arms and a
proximal portion configured to be coupled to a control member, the distal and proximal

portions connected to one another via a frangible link designed to fail when a force exerted

thereon exceeds a predetermined threshold value.

[0014] In an embodiment, a cross-sectional area of the proximal portion of the capsule may be
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substantially circular and a cross-sectional area of the distal portion of the capsule is

substantially ovoid.

|0015] In an embodiment, the circular proximal portion and the ovoid distal portion may share a

center point.

10016] In an embodiment, the yoke may include opposed portions biased toward one another and

define therebetween a space sized and shaped to receive the enlarged distal end, the opposed

portions spreading apart to permit the enlarged distal to be passed distally into the space.

[0017] In an embodiment, the proximal portion of the capsule may be sized and shaped so that,

when the yoke is received therein, the yoke is prevented from deforming to disengage the

enlarged distal end of the control member.

10018] The present disclosure also relates to a method for treating tissue, comprising loading a

first clip assembly on an applicator by pressing an enlarged distal end of a control member ot
an applicator distally against a first yoke connected to proximal ends of first clip arms so that
opposed portions of the first yoke deform to permit the enlarged distal end to be received
therein, wherein the opposed portions deform within flared sections of a distal portion of a
capsule in which the first yoke is slidably received, inserting the loaded clip assembly to a
target site within a living body viaa working channel of an endoscope, moving the first clip
assembly between a tissue receiving configuration, in which distal ends of the first clip arms
are separated from one another, and a tissue clipping configuration, in which distal ends of the
first clip arms are moved toward one another, by moving the control member longitudinally
relative to the locking sleeve until a target tissue 1s gripped therebetween, as desired, locking
the first clip assembly in the tissue clipping configuration by drawing the clip arms proximally
into the capsule until a locking feature thereof engages a corresponding locking feature of the
capsule, and releasing the clip assembly from the applicator by drawing the control member

proximally relative to the clip arms, beyond a predetermined threshold value, so that a
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frangible link of the first yoke fails, separating the control member from the first clip arms.

[0019] Fig. 1 shows a longitudinal cross-sectional view of a system according to an exemplary
5 embodiment of a present disclosure;

Fig. 2 shows another longitudinal cross-sectional view of the system of Fig. 1;

Fig. 3 shows a plan view of the system of Fig. 1 from a distal end of a capsule of the

10 system.

Detailed Description

[0020] The present disclosure may be further understood with reference to the following

description and the appended drawings, wherein like elements are referred to with the same

15 reference numerals. The present disclosure relates to a clipping system and, in particular,
relates to a reloadable endoscopic clipping system. Exemplary embodiments of the present
disclosure describe a clip assembly that may be loaded onto a distal end of an applicator
assembly prior to an endoscopic procedure. Once a clip has been deployed at a desired target
area in the body, the applicator assembly may be reloaded with a new clip. In particular, the

20 clip assembly includes clip arms, proximal ends of which are connected to a yoke slidably
received within a capsule so that the clip arms are movable between an open tissue receiving
configuration and a closed tissue clipping configuration via a control wire coupled to the yoke.

The yoke is coupled to an enlarged distal end of the control wire via opposed portions which

are spreadable to permit the enlarged distal end of the control member to be received therein.

25 A proximal portion of the capsule may have a substantially circular cross-sectional area while
a distal portion of the capsule may have a Substantially ovoid cross-sectional area so that,
when the yoke is in the distal portion, the opposed portions of the yoke are permitted to spread
apart to receive enlarged distal end therein, and when the yoke is in the proximal portion, the

opposed portions of the yoke are prevented from spreading. Thus, when the yoke is in the
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proximal portion and a proximal force on the yoke via the control wire exceeds a
predetermined threshold value, the yoke fractures, breaks or separates, releasing the clip

assembly from the control member to deploy the clip assembly 1n the body.

[0021] As shown in Figs. 1 - 2, a system 100 according to an exemplary embodiment of the

present disclosure comprises a clipping assembly 102 loadable onto an applicator 104 prior to
insertion of the system 100 into a living body for the clipping of target tissue. The applicator
104 1s configured such that, after deployment of the clip assembly 102 in the living body, a
new clip assembly 102 may be loaded onto the applicator 104 so that the same applicator 104
may be used to deliver a new clip assembly 102 to a second portion of target tissue in the
living body. Each clip assembly 102 according to this embodiment comprises a pair ot clip
arms 106, proximal ends 108 of which are coupled to a yoke 110 slidably received within a
capsule 112 so that the clip arms 106 are movable between an open tissue recerving
configuration and a closed tissue clipping configuration. The yoke 110 1s configured to receive
an enlarged distal end 116 of a control member 114 of an applicator 104 so that longitudinal
movement of the control member 114 relative to the capsule 112 moves the clip arms 106
between the tissue receiving and tissue clipping configurations. The capsule 112 includes a
proximal portion 118 having a cross-sectional area that is substantially circular and a distal
portion 120 having a cross-sectional arca that is substantially ovoid. In particular, the distal
portion 120 is sized and shaped so that, when the yoke 110 is therewithin, opposed portions
122 of the yoke 110 are permitted to spread to receive the enlarged distal end 116 therein.
The proximal portion 118, however, is sized and shaped so that, when the yoke 110 1s drawn
thereinto, the opposed portions 122 of the yoke 110 are prevented from spreading to release
the enlarged distal end 116 of the control member 114. Thus, when the yoke 110 1s drawn
into the proximal portion 118 and a force exerted on the yoke 110 via the enlarged distal end
116 exceeds a predetermined threshold value, the yoke 110 breaks, tractures, or 1s otherwise

separated from the clip arms 106 to deploy the clip assembly 102 1n the body.

[0022] As described above, the clip assembly 102 includes the pair of clip arms 106, the
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proximal ends 108 of which are coupled to the yoke 110 which is slidably received within the
capsule 112. FEach of the clip arms 106 extends from a proximal end 108 connected to the
yoke 110 to a distal end 124. The yoke 110 is configured to be connected to the control
member 114 so that, when the yoke 110 and the control member 114 are connected, the
control member 114 may be moved longitudinally with respect to the capsule 112 to move the
clip assembly 102 between the tissue receiving and the tissue clipping configurations. The
clip arms 106 of this embodiment are biased toward the open tissue receiving configuration so
that, when constrained within the capsule 112, they spring to the open, tissue recerving
configuration. In the tissue receiving configuration, distal ends 124 of the clip arms 106 are
spread apart from one another to receive tissue therebetween. When the clip arms 106 are
drawn into the capsule 112, the capsule 112 constrains the clip arms 106, drawing the distal

ends 124 thereof together and holding them in the tissue clipping configuration.

[0023] As would be understood by those skilled in the art, the distal ends 124 of the clip arms 106

may include optional gripping features configured to enhance the gripping of tissue
therebetween. For example, the distal ends 124 of the clip arms 106 may include tips
extending laterally inward toward one another and/or teeth, protrusions, spikes or other
structures configured to grip tissue between the distal ends 124 of the clip arms 106.  One or
both of the clip arms 106 may also include a locking feature (or complementary locking
features) configured to lock the clip arms 106 in the tissue clipping configuration, once target
tissue has been gripped as desired by the clip arms 106. In one embodiment, one or both of
the clip arms 106 includes a locking tab extending laterally outward therefrom configured to
engage a portion of the capsule 112 when the clip arms 106 have been drawn into the capsule
112 beyond a predetermined distance. For example, the locking tabs may be received within
correspondingly sized, shaped and positioned locking windows extending laterally through a
wall of the capsule 112 to lock the clip arms 106 relative to the capsule 112, 1n the tissue

clipping configuration.

[0024] In one embodiment, the proximal ends 108 of the clip arms 106 may be connected to one
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another to form one integral piece which is connected to the yoke 110. In another
embodiment, the proximal ends 108 may be connected to one another via the yoke 110. The
yoke 110 includes a distal portion 126 configured to be connected to the clip arms 106 and a
proximal portion 128 configured to be connected to the enlarged distal end 116 of the control
member 114. The distal and proximal portions 126, 128 of the yoke 110 of this embodiment
are connected to one another via a frangible link 130 that is configured to fail when a force
exerted thereon exceeds a predetermined threshold value. The frangible link 130 may
include, for example, a weakened portion of the yoke 110 formed via a taper, a notch, a recess
or other structure decreasing a cross-sectional area of the yoke 110 therealong. In this

embodiment, the distal and proximal portions 126, 128 may be integrally formed of a single

piece of material. In another embodiment, the frangible link 130 may include a weld,

adhesive or other coupling connecting the distal and proximal portions 126, 128. In this
embodiment, the distal and proximal portions 126, 128 may be two separate elements coupled

to one another via the frangible link 130.

[0025] The distal portion 126 may be connected to the arms 106 in any of a variety of ways. In

one example, the distal portion 126 may be received within a correspondingly sized and
shaped space 132 at the proximal end 108 of the clip arms 106 such that when the distal
portion 126 is received within the space 132, the yoke 110 is substantially fixed relative

thereto. Thus, movement of the yoke 110 correspondingly moves the clip arms 106.

[0026] The proximal portion 128 is configured to be connected to the enlarged distal end 116 of

the control member 114 of the applicator 104 via opposed portions 122 defining a longitudinal
slot 134 extending from a proximal opening 136 at a proximal end of the yoke 110 along a
longitudinal axis of the yoke 110 to a distal portion 138 sized and shaped to receive the
enlarged distal end 116. A proximal portion 140 of the slot 134 extending between the
proximal opening 136 and the distal portion 138 has a cross-sectional area (e.g., diameter)
smaller than a cross-sectional area of the distal portion 138. The opposed portions are

spreadable to receive the enlarged distal end 116 and biased toward one another so that, once



CA 03032608 2015-01-30

WO 2018/067569 PCT/US2017/054944

the enlarged end 116 passes distally into the distal portion 138 of the longitudinal slot 134, the
opposed portions 122 spring back to lock the enlarged distal end 116 within the distal portion
138, coupling the control member 114 to the yoke 110. Thus, longitudinal movement of the
control member 114 relative to the capsule 112 may control movement of the clip arms 106

5 between the tissue receiving and the tissue clipping configurations.

[0027] According to this embodiment, the enlarged distal end 116 of the control member 114 may

be inserted into the distal portion 138 via the proximal opening 136 of the yoke 110. When
the control member 114 is pushed distally into the yoke 110 with a force greater than a

10 predetermined threshold value, the proximal portion 140 deforms to permit the enlarged distal
end 116 to be passed therethrough into the distal portion 138. In other words, opposed
portions 122 are separated from one another to permit the enlarged distal end 116 move
therepast through the proximal portion 140 into the distal portion 138. Once the enlarged
distal end 116 has been received within the distal portion 138, the proximal portion 140 of the

15 slot 134 reverts to its original size, holding the enlarged distal end 116 of the control member
114 in the distal portion 138. In one embodiment, the proximal portion 140 of the slot 134
may include features facilitating passage of the enlarged distal end 116 distally therepast. Ior
example, the proximal portion 140 may taper from the proximal opening 136 toward the distal
portion 138 so that the enlarged distal end 116 is distally slidable thereagainst as the enlarged

20 distal end 116 is being inserted into the yoke 110.  Once the enlarged distal end 116 1s
received within the distal portion 138 of the longitudinal slot 134, the enlarged distal end 116
is prevented from being moved proximally thereoutof via a proximal shoulder 142 of the

distal portion 138.

25 [0028] The capsule 112 extends from a proximal end 144 to a distal end 146 and includes a
channel 148 extending longitudinally therethrough. The proximal end 144 may be releasably
connected to the applicator 104 in any of a variety of ways. In one embodiment, the capsule
112 engages a bushing 150 of the applicator 104 in a way that permits the clip arms 106 to be

moved relative to the capsule 112 from an initial insertion configuration substantially similar
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to the tissue clipping configuration, in which the clip arms 106 are constrained via the interior
surface of the capsule 112, distally toward the tissue receiving configuration. An initial distal
movement of the clip arm 106 relative to the capsule 112, from the insertion configuration to
the tissue receiving configuration, may cause the capsule 112 to disengage the applicator 104.
Thus, once target tissue is received between the distal ends 124 of the clip arms 106 and the
clip arms 106 are drawn proximally relative to the capsule 112 to draw the clip arms 106
toward one another, the capsule 112 will also be moved proximally until the capsule 112
comes into contact with a distal end 152 of the bushing 150. Once the capsule 112 abuts the
distal end 152 of the bushing 150, the clip arms 106 may be drawn further proximally relative
to the capsule 112, toward the tissue clipping configuration. Upon disengagement of the
control member 114 from the clip arms 106, as will be described in further detail below, the
clip assembly 102 is deployed within the body. This releasable connection may be achieved
via, for example, a friction fit or a loose snap connection as would be understood by those

skilled 1in the art.

[0029] In another embodiment, the capsule 112 may be releasably connected to the applicator 104

in a way such that the capsule 112 is released from the applicator 104 upon disengagement of
the control member 114 from the clip arms 106. For example, the proximal portion 118 of
the yoke 110 and/or a portion of the control member 114 may interface with a coupling
mechanism between the capsule 112 and the bushing 150 so that, removal of the control
member 114 therefrom disengages the capsule 112 from the applicator 104 to deploy the clip
assembly 102 1n the body.

[0030] The channel 148 of the capsule 112 is sized and shaped to slidably receive the yoke and at

least a proximal portion of the clip arms 106. In particular, the channel 148 of the capsule
112 includes the proximal portion 118 which has a substantially circular cross-section and the
distal portion 120 which has a substantially ovoid cross-section. A minor axis A of the ovoid
cross-section of the distal portion 120 may be substantially the same as a diameter of the

proximal portion 118 while a major axis B of the ovoid cross-section 1s larger than the

10
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~diameter of the proximal portion 118. In other words, the channel 148 of the capsule 112
may have a substantially cylindrical shape along the proximal portion 118 which flares
outward in a single plane including a longitudinal axis of the capsule 112 (e.g., along major
axis B) to form a substantially ovoid shape along the distal portion 120. The proximal and

5 distal portions 118, 120 may extend coaxially relative to one, sharing a center point C, so that
edges of opposing flared sections 154 of the distal portion 120 are substantially equidistant

from the center point (e.g., longitudinal axis of the capsule 112).

[0031] The yoke 110 is positioned within the channel 148 so that opposed portions 122 are

10 aligned along the major axis B. The distal portion 120 is sized and shaped so that, when the
yoke 110 is received within the distal portion 120, the opposed portions 122 of the yoke 110
are permitted to spread to allow the enlarged distal end 116 to be received therein.  When the
yoke 110 is drawn proximally into the proximal portion 118, however, the opposed portions
122 are constrained via an interior surface thereof so that the opposed portions 122 cannot

15 spread, thereby preventing the enlarged distal end 116 from being disengaged theretrom.
Although the exemplary embodiment shows and describes the cross-sectional areas of the
proximal and distal portions 118, 120 as substantially circular and ovoid, respectively, it will
be understood by those of skill in the art that the proximal and distal portions 118, 120 may
have any of a variety of shapes and sizes so long as the yoke 110 1s permitted to open (e.g.,

20 permit passage of the enlarged distal end 116 thereinto) when within the distal portion 120 and
prevented from opening (e.g., prevented from permitting disengagement of the enlarged distal
end 116 from the yoke) when within the proximal portion 118. For example, in one alternate
embodiment, the proximal portion 118 may have a substantially square cross-section while the
distal portion 120 may have a substantially rectangular cross-section.

25

[0032] In addition, according to the embodiment shown, the proximal and distal portions 118, 120
of the channel 148 may be defined via an exterior shape of the capsule 112. It will be
understood by those of skill in the art, however, that the exterior shape of the capsule 112 1s

not required to correspond to the shape of the proximal and distal portions 118, 120 of the
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channel 148. For example, in another embodiment, the exterior shape of the capsule 112 may
be constant along an entire length thereof, with just a shape of the proximal and distal portions

118, 120 of the channel 148 varying therewithin.

[0033] Prior to being loaded on the applicator 104, the clip assembly 102 may be stored in a

cartridge configured to facilitate loading of the clip assembly 102 on the applicator 104. The
cartridge may be configured as a storage container defining a space therewithin that 1s sized
and shaped to house the clip assembly 102 with the coupler 106. The clip assembly 102 may
be housed within the cartridge in the tissue receiving configuration. The cartridge includes a
proximal opening through which the a distal portion of the applicator 104 may be inserted to
be coupled to the clip assembly 102, as will be described in further detail below. The
cartridge holds the clip assembly 102 1n position to facilitate loading onto the applicator 104.

[0034] The applicator 104 includes the bushing 150 or catheter, a flexible member (not shown)

extending proximally therefrom, and the control member 114. A proximal end of the flexible
member may be connected to a handle portion. The bushing 150 extends longitudinally from
a proximal end connected to the flexible member to the distal end 152 configured to be
releasably connected to the capsule 112 of the clip assembly 102. The control member 114
extends through the bushing 150 and the flexible member from the enlarged distal end 116 to
a proximal end connected to an actuator of the handle portion. The flexible member may be '
formed as a coil or wire having sufficient flexibility to be passed through even tortuous paths
of the living body and, in this embodiment, is sized and shaped to be passed through a
working channel of an endoscope of other insertion device. The flexible member, however,
may be formed of any other suitable flexible structure so long as the flexible member 1s
capable of providing a force in compression sufficient to counter the tension to be placed on

the control member 114 from the clip assembly 102.

[0035] An exemplary method for loading the clip assembly 102 onto the applicator 104 comprises

pushing the enlarged distal end 116 of the control member 114 distally against the proximal

12
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portion 128 of the yoke 110, which may be pre-assembled with the clip assembly 102, until a
distal force applied on the proximal portion 140 of the longitudinal slot 134 exceeds a
predetermined threshold value, causing opposing portions 122 of the yoke 110 to detlect away
from one another to permit the enlarged distal end 116 to be moved distally therepast. As
5 described above, the opposed portions 122 are positioned so that they deflect in a plane

defined by the major axis B of the ovoid distal portion 120 of the capsule 112. In other
words, the deflected opposed portions 122 are received within the opposing flared sections
154 of the distal portion 120 of the capsule 112. After the enlarged distal end 116 passes the
proximal portion 140 and into the distal portion 138, the proximal portion 140 reverts under

10 its natural bias to a position to hold the enlarged distal end 116 therein. As the control
member 114 is being coupled to the yoke 110, the bushing 150 may also be distally pressed

against the capsule 112 to releasably couple the capsule 112 to the bushing 150.

[0036] As described above, where the clip assembly 102 is housed within a cartridge, the bushing
15 150 and the enlarged distal end 116 of the control member 114 may be mserted through a
proximal opening of the cartridge to be coupled to the clip assembly 102, in substantially the
same manner as described above. Once the bushing 150 has been releasably connected to the
capsule 112 and the enlarged distal end 116 is coupled to the clip arms 106, the control
member 114 may be moved proximally to draw the clip assembly 102 toward the closed,
20 clipping configuration. The entire applicator 104 may then be moved proximally relative to
the cartridge to draw the clip assembly 102 out of the cartridge, in the closed configuration,

via the proximal opening.

[0037] In use, after the clip assembly 102 has been loaded onto the applicator 104, the clip
25 assembly 102 is inserted through a working channel of an endoscope (or any other mnsertion
device) and inserted into the body (e.g., through a natural body lumen) to a site adjacent to a
target portion of tissue to be clipped. The clip assembly 102 is inserted to the target tissue in
the tissue clipping configuration to reduce damage and facilitate its passage through the

working channel. Upon reaching the site of the target tissue, the clip assembly 102 1s
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advanced out of the distal end of the working channel by moving the control member 114
distally relative to the bushing 150, extending the clip arms 106 distally out of the capsule 112
and moving the clip arms 106 to the tissue receiving configuration. Once the target tissue has
been recerved between the clip arms 106, the clip assembly 102 may be moved toward the
tissue clipping configuration so that the target tissue is gripped between the distal ends 124
thereof. The clip arms 106 are moved toward the tissue clipping configuration by drawing
the control member 114 proximally with respect to the bushing 150 and the capsule 112.

Once the clip assembly 102 is in the tissue clipping configuration, the control member 114
may be drawn further proximally to lock the clip arms 106 with respect to the capsule 112.

As the control member 114 1s moved proximally, the yoke 110 1s drawn 1nto the circular
proximal portion 118 of the capsule 112, which is sized and shaped to prevent the opposed

portions 122 of the yoke 110 from spreading or deflecting to release the enlarged distal end

116 therefrom.

[0038] Thus, to deploy the clip assembly 102, the control member 114 1s drawn even further

proximally. Since the clip arms 106 are fixed with respect to the capsule 112 and the yoke
110 1s prevented from releasing the enlarged distal end 116, the proximal motion of the
control member 114 causes the distal end 116 of the control member 114 to exert a force on
the yoke 110. When the force exerted on the yoke 110 exceeds a predetermined threshold
value, the frangible link 130 connecting the distal and proximal portions 126, 128 of the yoke
110 fails, separating the control member 114 (which is connected to the proximal portion 128)
from the clip arms 106 (which are connected to the distal portion 126). As described above,
the disengagement of the control member 114 from the clip arms 106 may also release the
capsule 112 from the applicator 104. Thus, the applicator 104 may be withdrawn proximally
from the body, leaving the clip assembly 102 clipped over the target tissue.  Upon removal
of the applicator 104 from the body, the proximal portion 128 of the yoke 110, which remains
attached to the enlarged distal end 116 of the control member 114, may be removed therefrom
by pulling the proximal portion 126 off of the distal end 116. When a force on the proximal
portion 126 exceeds a predetermined threshold force, the longitudinal slot 134 yields or

14
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deforms to allow the enlarged distal end 116 to be removed theretrom. 1If so desired, a new
clip assembly 102 is then loaded onto the applicator 104, in the same manner as described
above, so that the system may then be used to clip a second portion of tissue. This process

may be repeated using the same applicator 104 as many times as needed or desired.

[0039] It will be apparent to those skilled in the art that various modifications may be made in the

present disclosure, without departing from the scope of the disclosure.
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A system for treating tissue, comprising:

an applicator including a bushing and a control member, the control member extending

through the bushing to an enlarged distal end; and

a clip assembly releasably coupleable to the applicator, the clip assembly including:

a capsule extending from a proximal end to a distal end and including a channel
extending longitudinally therethrough, the channel including a proximal portion and a distal
portion, the distal portion extending distally from the proximal portion and tlaring outward
in a single plane to form opposing flared sections;

clip arms extending from proximal ends to distal ends, the proximal ends slidably
received within the channel of the capsule to move the clip arms between a tissue receiving
configuration, in which distal ends of the clip arms are separated from one another, and a
tissue clipping configuration, in which distal ends of the clip arms are moved toward one
another; and

a yoke including a distal portion connected to the clip arms and a proximal portion
configured to be connected to the enlarged distal end of the control member so that
longitudinal movement of the control member relative to the capsule moves the clip arms
between the tissue receiving configuration and the tissue clipping configuration, the yoke
being positioned in the capsule so that the proximal portion of the yoke 1s deformable in the

plane in which the capsule flares outward to receive the enlarged distal end therewithin.

The system of claim 1, wherein the proximal portion of the capsule has a cross-sectional
area that is substantially circular and the distal portion of the capsule has a cross-sectional

area that is substantially ovoid.

The system of claim 2, wherein a major axis of the ovoid distal portion of the capsule 1s

larger than a diameter of the proximal portion of the capsule.
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The system of any one of claims 2 and 3, wherein a minor axis of the ovoid distal portion

of the capsule is substantially equal to a diameter of the proximal portion of the capsule.

The system of any one of claims 1 to 4, wherein the proximal portion of the yoke includes
opposed portions biased toward one another and defining therebetween a space sized and
shaped to receive the enlarged distal end, the opposed portions spreading apart to permit

the enlarged distal to be passed distally theremnto.

The system of claim 5, wherein the opposed portions are movable in the plane in which
the distal portion of the capsule is flared so that, when the opposed portions are detlected
to receive the enlarged distal end within the space, the deflected opposed portions are

received within the opposing flared sections of the distal portion of the capsule.

The system of any one of claims 5 and 6, wherein the proximal portion of the capsule 1s
sized and shaped so that, when the yoke is received therein, the opposed portions are

prevented from being deflected to release the enlarged distal end.

The system of any one of claims 1 to 7, wherein the proximal and distal portions of the
yoke are connected to one another via a frangible link designed to fail when a force

exerted thereon exceeds a predetermined threshold value.

The system of any one of claims 1 to 8, wherein the capsule is releasably coupleable to the

applicator via one of a snap fit and a friction fit.

A clipping device, comprising a pair of clip arms extending from proximal ends to distal
ends, the proximal ends connected to a yoke slidably received within a channel ot a
capsule to move the clip arms between a tissue receiving configuration, in which distal
ends of the clip arms are separated from one another, and a tissue clipping configuration,

in which distal ends of the clip arms are drawn toward one another, the channel ot the
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capsule including a proximal portion and a distal portion, the distal portion extending
distally from the proximal portion and flaring outward in a single plane to form opposing
flared sections, a portion of the yoke deforming into one of the flared sections to recerve

an enlarged distal end of a control member therein.

The device of claim 10, wherein the yoke includes a distal portion connected to the clip
arms and a proximal portion configured to be coupled to a control member, the distal and
proximal portions connected to one another via a frangible link designed to fail when a

force exerted thereon exceeds a predetermined threshold value.

The device of any one of claims 10 and 11, wherein a cross-sectional area of the proximal
portion of the capsule is substantially circular and a cross-sectional area of the distal

portion of the capsule is substantially ovoid.

The device of claim 12, wherein the circular proximal portion and the ovoid distal portion

share a center point.

The device of any one of claims 10 to 13, wherein the yoke includes opposed portions
biased toward one another and defining therebetween a space sized and shaped to receive
the enlarged distal end, the opposed portions spreading apart to permit the enlarged distal

to be passed distally into the space.

The device of any one of claims 10 to 14, wherein the proximal portion of the capsule 1s
sized and shaped so that, when the yoke is received therein, the yoke 1s prevented from

deforming to disengage the enlarged distal end of the control member.
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