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Title: ENDOSCOPIC CLIP

(57) Abstract: The present invention relates to clips and, specitically, to endoscopic clips. Clips of the present invention comprise a
rail, a proximal prong, and a distal prong. Clips of the present invention comprise multiple sequentially deployed folding prongs,
which may deploy in a substantially perpendicular manner by rotating from a folded position flush with a rail to about a 90° angle
relative to the rail. The proximal prong may be both rotatable and longitudinally siiclable relative to the rail. The distal prong may be
rotatable relative to the rail. Folded clips of the present invention may be delivered to a target site within a sheath. The sheath may be
retracted from the folded clips to permit deployment and the sheath end may be subsequently used to push the longitudinally slidable
proximal prong towards the distal prong for clamping. The clip is releasable, and may be released from a latch wire.
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ENDOSCOPIC CLIP

Cross-Reference to Related Applications

This applhication claims priority to U.S. Provisional Patent Application Serial No.

62/128.311, titled ZIP CLIP ENDOSCOPIC HEMOSTASIS DEVICE, filed on March 4, 2015,
‘ield of the Favention

The present mvention relates to clip devices and, specifically, endoscopically delivered
clip devices that may be used to stop gastrointestinal bleeding, mark locations, manipulate tissue,
and close perforations and mucosal defects. While this mvention is described in terms of
endoscopic chp devices and systems m detail here, due to its slim debivery profile, unique and
advantageous onentation, folding lockable clamp arms, and swtability for remote highly
manipulable actuation to provide clamping or closure in otherwise difficult to access locations,
the present clip device 15 contemplated to have several applications bevond endoscopic use.
Additional applications may take advantage of some or all of the principal features of the present
mvention and also be adapted for larger functional purposes such as, for example, use mn
construction and repair, waste securement and/or retrieval, maneuverability and handhng of toxic
substances, access to stems crowded and or lugh shelves, or any appheation where remote

.....

closure, clamping, grabbing, or retrieval of Hems from otherwise difficult to access locations is
desired.
Summary

The endoscopie clip device of the present mvention mcludes several features that vender
it particularly well-sutted for effective use m tight spaces, such as those accessible by
endoscopes, and a signification mprovement over conventional endoscopic clips. One, some, or
all of the following features 15 provided by various embodiments of the present mvention.
Description of the many advantagecus features provided by the endoscopic ¢lip device of the
present invention and the Figures depicting some of #s inventive embodiments also provide
mformation as to the functional configuration and its component parts, such that methods of #s
use and application may be readily understood.

First, the pre-deployment structural configuration of the endoscapic clip device includes
prongs that are folded flush against or close to the surface of the rail such that it fits neatly and
securely within an endoscopic sheath. This low-profile contiguration provides for smooth low

protile access and delivery of the chip device to a target tissue site via a flexible endoscope.
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Second, the folding prongs are only deploved into a substantially perpendicuiar position
{about 90" angle) relative to the clip rail or backbone at a location proximal to a target tissue site
as the sheath covering is removed from the folded prongs located on an outer surface of the
endoscopic chip.  Currently available endoscopic clips emerge from the endoscope in a "V-
shape," facing forward. This is suttable for clipping targets and defects dwrectly mn front of the
scope but pose more of a problem when the target 15 oblique to the tip of the scope. In the
narrow space of the colon or small bowel, for example, most targets hie lateral to, not directly in
front of the endoscope. Because the endoscopic clip emerges from a tubular sheath generally m
longitudinal orientation with the surroundmng or proximal target tissue site locations, deployment
of the folding prongs mto a substantially perpendicular configuration along this longitudimal axis
will, i many instances, automatically be mn a generally suitable orientation such that the
deploved prongs are facing oppostie 1o the target tissue site. This means that less manipulation
and bending of the endoscopic chip device of the present mvention 1s requared fo orient the clip
grasping prongs to the target tissue site than s necessitated by, for example, "V-shaped” chps
which are deploved in an orentation that is facing away from the target tissue sife.

Third, the longnudmal folding prong confipuration wherem each foldimg proung 1s located
m a spaced apart location along a connecting rasl provides an endoscopic clip having a greater
clamping range than conventional "V-shaped” clips or clips where each prong end 13 attached to
the same point or located closely adjacent to the other upon deployment.

Fourth, upon deployment, the folding prongs rotate one-way about 20° into a locked
perpendicular position relative to a central fongitudinal rail due to the rotational it of interactive
folding prong and raif components. Relative to, for example, conventional "V-shaped™” clips, the
flat substantially perpendicular clamping surface provided by the deployed folding prong ¢an
provide more wuform pressure to clamped tissue such that the purchase grip provided by the
present inventive chip i greater than that provided by conventional "V-shaped" clips which can
be more likely to slip or lose their purchase strength.

Fifth, the folding prongs of the present invention are held under tension within the
endoscopic sheath which, upon removal of the sheath, resulis in the rotational movement of the
folding prongs into a substantially perpendicular position, whereby each folding prong is located

opposite to and faces the other. The tension strength included for use with the present invention
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1s highly adaptable, and may be adjusted for use with clips having diffecent applications and
tolerances.

Sixth, the clip device of the present invention comprises a proximal actuator or moving
handle attached to a latch wire associated with mamipulable tension component, such as, for
examaple, a spring. The latch wire passes from the proximal actuator or moving handle through
the endoscope channel and terminates at a point withm a latch plate retained within the rail of the
clip mechanism located at the distal tip of the endoscopic clip device. The tension associated
with the latch wire causes the rofatable movement of the folding prongs.

Seventh, the clip mechanism at the distal tip of the endoscopic chip device of the present
mvention s releasable. That 1s, each chip can be deploved, tightened on targeted tissue, and then
selectively released. In a preferred embodiment, the clip that remains 1n place after separation
from the remaining endoscopic chp device components mcludes a rail and two prongs. In
another preferred embodiment, the clip that remains in place afier separation from the remaining
endoscopic chip device components mclades a rail, two prongs, and a latch plate. The chp then
remains m place at the targeted tissue site.

Eighth, the present mvention provides for a highly adjostable mangally controlled clip
clamping force that s applied after deployment of the clip by pressmg the end of the sheath,
which can be connected to a fixed handle, agamnst the back of the deploved proximal prong to
slide the proximal prong along the rasl towards the distal prong, all wiile holdmg the distal prong
inn place with the latch wire which 18 controlled via a proximal actuator or moving handle. Ina
preferred embodiment, the chip clamping force applied by pressing on the proximal prong using
the sheath end provides for a precise directly manual varable clamping force that 1s conveniently
controlled remotely by application of force on the sheath by the user at the hand piece. In one
embodiment, the user provides a pushing force on the sheath to cause longitudinal movement of
the proximal prong along the rail towards the distal prong; meanwihile the distal prong 1s held, or
retained, in place by an opposite tension force delivered to the distal prong via the latch wire.

Ninth, upon deployment, the clamped clip is locked in place by the close frictional fit
provided at the junctures between the rail and each of the close-fitting prongs. In layman's
parlance, this tvpe of frictional fit is referred to as a "dresser drawer” fit because, like a slidable
dresser drawer, the deploved prongs have very litile vertical or horizontal tolerance for

movement.
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Tenth, the present invention alse provides a potentially infinitely vanable clamp and
release distance such as anywhere between, for example, about 10mm and about limm. Further,
the multi-purpose wtility of the sheath, which includes a pressing functionality along with a
protective and delivery functionality, further mimimizes part count and reduces poimnts of
potential device failure.

Eleventh, the clip release is separately achieved by sliding a separate tube, which is
nested within the flexible shaft and coupler, towards and pressing agamst the snap fitted flexible
latch wire catch point, such as a latch ledge. The snap fitted Hexible latch wire catch point
secures the latch wire to the releasable clip components (e.g., the laich plate, rail, and prongs of
the releasable clip); thus, causing the snap fitted flexsble latch wire catch pomnt to disengage from
the latch wire and freeing the releasable clip components from the remainder of the endoscopic
clip device components. Another benefit provided by one embodiment of this chp release
mechanism is that, because 1t has a range of motion completely nested within the rail component,
it provides a smooth exst mechamsm because there are no protruding components to cateh on the
surrounding tissue or on the delivery components of the device duning release of the releasable
clip components or retraction and removal of the remamder of the endoscopic clip device
components from the target tissue sie.

Tweltth, the chip release can be accomphished by stmply removing the hold on the same
latch wire and tension mechaniam used to deploy the clip prongs and hold the distal prong m
place which, again, by increasig the functionality of the component parts further mimmizes part
count and reduces pomnts of potential device fathuwre,

Thirteenth, users of the present invention can advantageousty remotely rotate and crient
the chip prongs about the endoscopic longitudinal axis by rotating and mampulating the flex
cable located within the sheath using the hand controls which, in turn, provide precise rotational
control without rotating the sheath within the endoscope.

In addition to the above-noted numerous atiributes, the present invention beneficially
provides mcreased effectiveness, intuitive tangential application along a longitudinal axis upon
deployvment, an mnproved ability to move and manipulate tissue, decreased procedure time,
reduced medical waste, and adjustable clamping strength.

While particular embodiments of the present invention are described n detail below, it 1s

noted that various design configurations may take advantage of one or more of the beneficial
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design configurations and above-noted features discovered and made possible by the present
MVentors.
Brief Bescription of the Figures

Figures 1-1, 1-2, 1-3, 1-4, and 1-5 are photographs of the nutial prototype of the clip
concept informing the vartous embodiments disclosed herein and otherwise contemplated by the
mventors. Upon bench fop testing, this prototype proved efficacy of the proposed clamping
mechanism using sinwlated tissue. Upon deployment, this clip prototype gathered tissue, and
tighten with a desired force.

Figure 2 shows an isometric view of the distal end of the endoscopic clip system
protruding from the distal end of a genenic endoscope shown for reference. The sheath has been
cut back for clarity,

Figure 3 shows an exploded view of Figure 2.

Figure 4 shows an 1sometric view of the distal end ot the endoscope with the distal end of
the endoscopic chip system roughly flush with the end of the endoscope.

Figwre § shows an isometric view of the distal end of the endoscope with the distal end of
the endoscopic chip system protruding from the distal end of the endoscope with the sheath fully
covering the distal end of the endoscopic chp system.

Figure 6 shows an isometric view of the distal end of the endoscope with the distal end of
the endoscopic chip systemn protruding from the distal end of the endoscope with the sheath fully

g, allowing said prong to rotate.

o

exposing the distal pron

Figwre 7 shows an isometric view of the distal end of the endoscope with the distal end of
the endoscoptc clip system protruding from the distal end of the endoscope with the sheath fully
exposing both the distal prong and proximal prong allowing both said prongs to rotate.

Figure & shows an 1sometric view of the distal end of the endoscope with the distal end of
the endoscopic chip system protruding from the distal end of the endoscope with the end of the
sheath pushed up apgamst the back of the proximal prong.

Figure 9 shows an 1sometric view of the distal end of the endoscope with the distal end of
the endoscopic clip syster protruding from the distal end of the endoscope with the end of the
sheath pushed up agamst the back of the proximal prong causing said prong to travel roughly

half the distance dows the rail.

|94
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Figure 10 shows an isometric view of the distal end of the endoscope with the distal end
of the endoscopic clip system protruding from the distal end of the endoscope with the end of the
sheath pushed up against the back of the proximal prong causing said prong to travel completely
down the rail.

Figure 11 shows an isometric view of the distal end of the endoscope with the distal end
of the endoscopic clip system protruding from the distal end of the endoscope with the end of the
sheath pulled back to expose the entire rail in order to prepare for release.

Figure 12 shows an isometric view of the distal end of the endoscope with the distal end
ot the endoscopic clip system protruding from the distal end of the endoscope with the end of the
sheath pulled back to expose the entire rail while the coupler is fully engaged mto the rail. This
view also represents the release of the latch wire from the latch plate. This is obscured in this
view, but 18 visthle i Figures 135 and 16.

Figure 13 shows an isomeiric view of the distal end of the endoscope with the distal end
of the endoscopic clip systems protruding from the distal end of the endoscope with the end of the
sheath pulled back to expose the entive razl. This Higure represents the retracting of the latch wire
mto the tube. This 1 obscured 1 this view, but s visible 1w Figures 17 and 13,

Figwre 14 shows the distal end of the endoscopic clip system pulled away from the
endoscopic clip assembly.

Figure 1S shows a cross sectional view of Figure 12

Figure 16 shows a detail view of the distal end in Figure 135,

Figure 17 shows a cross sectional view of Figure 13,

Figure 18 shows a detail view of the distal end in Figure 17.

Figure 19 shows a cross sectional view of Figure 14,

Figure 20 shows a detail view of the distal end in Figure 192,

Figure 21 shows an isometric view of the rail and the distal clip i a fully siowed
position.

Figure 22 shows an isometric view of the rail and the distal clip m a partially deployed
position.

Figure 23 shows an isometric view of the rail and the distal chip in a fully deployed
position.

Figure 24 shows a side view of the proximal end of the endoscopic clip system.

6
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Detailed Description

The following reference numbers, even if not specifically called out in each tigure, are
uwniformly used across figures to refer to different views of the same components or features, as
follows: 10 proxmmal prong {(attached to rail 24); 12 push tab {(top of proximal prong 10}; 14 shde
tab {top of proxumal prong 10}; 16 distal prong (attached to rail 24); 18 slide tab {top of distal
prong 16); 20 bridge (top of distal prong 16); 22 teeth (bottom of distal prong 16); 24 rail {distal
end of endoscopic chp system, until release); 26 latch slot {(four locations at the bend region
within rail 24}, 27 rail sidewsl! {(both vertical walls of rail 24}); 28 prong slot {four locations
withm side walls of rail 24); 30 latch plate (snapped mito rail 24); 32 latch shide tabs {two places
at bottom of laich plate 30); 34 latch guide tabs (two places at top of latch plate 30); 36 laich
hook {one place at bottom of laich plate 30} 38 latch flex region; 40 latch wire {concentrically
aligned withim tube 44}; 42 latch ledge (located at the distal end of latch wire 40); 44 tube
{concentrically affixed within coupler 48); 46 tube end {distal face of tube 44); 48 coupler
{concentrically aligned with flex shatft S23; 50 coupler end {distal face of coupler 4&); 52 flex
shaft {concentrically aligned within sheath 54); 54 sheath (concentrically aligned within
endoscope S8); 56 sheath end {distal face of sheath 54}); 58 endoscope {contams passage for
endoscopic clip system 1o pass through), 60 moving handle (translationally mounted to fixed
handle 62}, 62 fixed handle {connected to sheath 534}, 64 release button {transiationally mounted
to moving handle 60); 66 rotation wheel (rotationally mounted within moving handle 60 and
affixed to the proximal end of flex shaft 52); 68 tension spring (compressed between release
button 64 and rotation wheel 66 and captwrad within moving handle 603,

In one embodiment of the present mvention, each of these components or features
comprises 316 stamnless steef or a similar such matenial, except for 54 sheath and 56 sheath end
which are made of polyteteathuorosthylene (PTFE) wr a stmiar such material, 58 endoscope
which may be made of varicus materials, and 60 moving handle, 62 fixed handle, 64 release
button, and 66 rotation wheel which may be made of PC/ABS or a similar plastic or other
material.

Figures 1-1, 1-2, 1-3, 1-4, and 1-5 are photographs of the mutial prototype of the clip
concept informing the various embodiments disclosed herein and otherwise contemplated by the

wmventors. Upon bench top testing, this prototype proved efficacy of the proposed clamping
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mechamism using simulated tissue. Upon deployment, this clip prototype gathered tissue, and
tighten with a desired force.

In Figure 1-1, the sheath 54 is represented by a semi-transparent tube. In Figure 1-2, the
distal prong 16 located at the distal end of the endoscopic clip device 1s seen emerging from the
sheath end 56. As shown i Figure 1-2, the distal prong 16 deplovs as it emerges from the sheath
end 56. The substantially perpendicular deployment of distal prong 16 results from the release of
tension on the distal prong 16 as its shape is no longer constrained by sheath 34, Figure 1-3
depicts the emergence of proximal prong 10 as it emerges from sheath end 56, Simuldar to distal
prong 16, proximal prong 10 also deploys as it emerges from the sheath end 56, The
substantially perpendicular deployment of proximal prong 10 resulis from the release of tension
on the proximal prong 10 as its shape is no longer constrained by sheath 54, As depicted, each
of the distal prong 16 and proximal prong 10 are attached to rail 24, After the distal prong 16
and proximal prong 10 of the endoscopic clip device are each configured m a substantially
perpendicular onentation relative 1o the rasl 24 1 Figure 1-3, as shown in Figure 1-4, the sheath
54 and, specifically, the sheath end 56 1s used to push the proximal prong 10 towards the distal
prong 16 meanwhile the rail 24 13 held 10 a substantially fixed position relative 1o proxumal
prong 10, As shown in Figure 1-5, the distal prong 16 and the proximal prong 10 have been
brought close together along rathng 24 m a closed or clamped configuration, and the distal prong
16, proxamal pong 10, and rathing component 24 have been released in the closed or clamped
configuration and the sheath 54, together with all of the other endoscopic clip device
components, has been removed, leaving the clip in place.

Figure 2 shows an isometric view of the distal end of the endoscopic clip system
protruding from the distal end of a generte endoscope 58 shown for reference. The sheath 54,
which holds the prongs in a flush non-deploved position, has been cut back for clanty.

Figure 3 shows an exploded view of Figure 2. As depicted the endoscopic chip system is
seen emerging from a passage provided in a sample endoscope 58. The endoscopic clip system
is generally arranged in concentric or nested layers, wherein the outermost layer is the sheath 54,
tollowed by the next layer comprising the flex shatt 52 and concentrically aligned coupler 48,
which is followed by the next laver comprising the tube 44 which may telescope at the coupler
end 50 within the flex shaft 32 and concentrically alipned coupler 48, which is followed by the

next layer comprising the latch wire 40, The latch wire 40 telescopes within tube 44 and 1s
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shown emergmg frony tube end 46, Latch ledge 42 on latch wire 40 15 used to hold the clip
device in place during deployment and is shaped to provide mechanical release of the deployed
clip device upon application of pressure from the tube end 46 of telescoping tube 44,
Specitically, the shaped latch ledge 42 near the end of latch wire 40 is shown as a tapered region
separating the distal head end of latch wire 40 and the remaining portion of the latch wire 40,

The endoscopic clip device includes a Iatch plate 30 that is snapped into, perhaps by
triction fit, rail 24. The latch plate 30 functions to releasably hold latch wire 40 during clip
deployment via laich ledge 42. The latch plate 30 includes latch shide tabs 32 along the lateral
stdes of the bottom of the latch plate 30, latch guide tabs 34 along the lateral sides of the top of
fatch plate 30, and a latch hook 36 at a distal end of latch plate 30, Also ncluded with latch plate
30 15 a latch flex region 38 which, here 1s depicted as a "U-shaped” region near the back of the
fatch plate 30, Release of latch wire 40 from latch plate 30 1s accomplished by application of
pressure on laich flex region 38 by tube end 46 of tube 40, wherein the pressure on the laich flex
region 38 forces the flexable flanges of the latch flex region further apart such that the hold on
the latch ledge 42 of latch wire 40 15 released and latch wire 40 may be retracted within the fube
40,

The endoscopic chip device meludes a three-sided rail 24 at sts distal end doring
deployment that 1s released once the chip 13 deploved. Latch slots 26 are located along lateral
stdes of the raii 24 at the junchge where the Hoor of rait 24 tums about 907 to form rail sidewalls
27, Also mcluded as part of rail 24 are prong slots 28 which, here are depicied in four locations
near either end of rail 24. Rail 24 is sized and configured to it within the interior cavitigs
defined by proximal prong 10 and distal prong 16.

The endoscopic chip device also inchudes proximal prong 10, Proximal prong 10 15
specially adapted for movable connection to rail 24 i multiple configurations to allow for both
rotational movement along a single fixed plane and slidable movement along the horizontal
plane defined by the rail 24, Specifically, proximal prong 10 inchides push tabs 12 on either top
iateral side of proximal prong 10 to provide a surface for application of pressure by the sheath
end 56, Also included on proximal prong 10 are shde tabs 14, located at the top end of proximal
prong 10 and along either lateral side. Shide tabs 14 are specially shaped to provide a hooked
and curved surface. Shide tabs 14 divectly and movably mteract with prong slots 28 located on

rail 24. The curved or rounded surface of slide tabs 14 permits one-way rotational movement of
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the proxunal prong 10. That is, as proximal prong 10 deploys, the slide tabs 14 rotate out of slats
28 and about a hooked connection to rail 24, and the rotational movement is permitied by the
curved surface interaction between the slide tabs 14 of proximal prong 10 and the slots 28 of rail
24, which also include a matching curved surface to accoramodate this rotational movement,
Proximal prong 10 15 depicted with multiple teeth 22, but such teeth may, optionally, not be
mchaded, or be mcluded in other numbers or configurations.

Distal prong 16 is specially adapted for movable connection to rail 24 in a rotational
movement along a single fixed plane but, unlike proximal prong 10, does not allow for shidable
movement of the distal prong 16 along the horizontal plane defined by the rail 24, That 15, distal
prong 16 1s located at the distal end of rail 24, Shde tabs 18 directly and movably interact with
prong slots 28 located on rail 24, The curved or rounded surface of slide tabs 18 pernuts one-
way rotational movement of the distal prong 16, That 1s, as distal prong 16 deploys, the slide
tabs 1¥ rotate out of slots 28 and about a hooked connection to rail 24, and the rotational
movement 18 permitted by the curved surface interaction between the shde tabs 18 of distal prong
16 and the slots 28 of rai] 24, which also include a matching curved surface to accormmaodate this
rotational movement. Dhstal prong 16 mclades bridge 20 which provides strachurat
remforcement and also upon deployment moves into a fixed or locked connection with rail 24.
Sumlar to proximal prong 10, distal prong 16 1s depicted with muoltiple teeth 22, but such teeth
may, optionally, not be wcladed, or be included m other numbers or configurations.

Figures 4 through 14 depict a complete sequence of deployvment of the endoscopic chip
systems and release of the endoscopic clip.

Figure 4 shows an isometric vigw of the distal end of the endoscope 58 with the distal
end of the endoscopic clip system roughly flush with the end of the endoscope.

Figure 5 shows an isometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic clip system protruding from the distal end of the endoscops S8 and the
sheath 34, with sheath end 56, fully covering the distal end of the endoscopic clip system.

Figure 6 shows an 1sometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic clip system partially deployed as it protrudes from the distal end of the
endoscope with the sheath 54 fully exposing the distal prong 16, allowing said prong to rotate in
to a substantially perpendicular position. Specifically, rail 24 is shown partially exposed. Also

shown are latch plate 30, latch wire 40 and tube 44,

10
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Figure 7 shows an isometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic clip system fully deploved as it protrudes from the distal end of the
endoscope with the sheath 54 fully exposing both the distal prong 16 and proximal prong 10
allowing both said prongs to rotate. Also shown are rail 24, laich plate 30, tube 44, coupler 48,
and sheath end 56.

Figure 8 shows an isometric view of the distal end of the endascope 538 with the distal
end of the endoscopic chip system protruding from the distal end of the endoscope with the end
56 of the sheath 54 pushed up against the back of the proximal prong 10, and push tabs 12,
Here, coupler 48 1s not visible. Dependimg on the tissue site to be addressed, the endoscopic chip
of the present invention could be locked mto this maximally open position to address larger
tissue site closures.

Figure 9 shows an sometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic chip system protrudmg from the distal end of the endoscope with the end
56 of the sheath 54 pushed op against the back of the proximal prong 10, and push tabs 12,
causmg said prong to travel roughly half the distance down the rail 24, Depending on the tissue
site to be addressed, the endoscopic clip of the present invention could be locked mito this
partially open position.

Figure 10 shows an wometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic chip system protrudimg from the distal end of the endoscope with the end
56 of the sheath 54 pushed up agamst the back of the proximal prong 10, and push tabs 12,
causing said prong to travel completely down the rail 24 for a maximally closed or clamped
position as the distal clip 16 and proxamal chip 10 are brought together. In this embodiment,
distal clip 16 mayv have a surface that is adjacent to and in direct contact with a surface of the
proximal chip 10,

Figuwre 11 shows an isometric view of the distal end of the endoscope 38 with the distal
end of the endoscopic chip system protruding from the distal end of the endoscope with the end
56 ot the sheath 54 pulled back to expose the entire rail 24 in order to prepare for release.

Figure 12 shows an isometric view of the distal end of the endoscope 58 with the distal
end of the endoscopic clip system protruding from the distal end of the endoscope with the end
36 of the sheath 34 pulled back to expose the entire rail 24 while the coupler 48 1s fully engaged

with the rail 24, This view also represents the release of the latch wire 40 from the latch plate

11
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38; however, the latch wire 40 release 1s obscured in this view (but is visible in Figures 15 and
16). Figure 15 shows a cross sectional view of Figure 12 and Figure 16 shows a detail view of
the distal end in Figure 15.

Figure 13 is substantially stmilar to Figure 12 and shows an isometric view of the distal
end of the endoscope 58 with the distal end of the endoscopic clip system protruding from the
distal end of the endoscope with the end 56 of the sheath 54 pulled back to expose the entire rail
24, This figure represents the retracting of the latch wire 40 into the tube 44. This s obscured in
this view, but 1s visible in Figures 17 and 18, Figure 17 shows a cross sectional view of Figure
13 and Figure 18 shows a detail view of the distal end m Figure 17,

Figure 14 shows the distal end of the endoscopic clip system as released and pulled away
from the remaining components endoscopic clip assembly. As shown, the entire vail, the latch
plate, distal chip 16, and proximatl clip 10, are clipped or clamped at a tissue site, then released
and left mn place. It 1s contermplated that rail length for endoscopic clips of the present device
may be selected 1o match expected tissue sue closure sized m order to avord leaving excess rail
protrading from applied chps at freated tissue sites. Figure 19 shows a cross sectional view of
Figure 14 and Figare 20 shows a detai] view of the distal end i Figare 19

Figures 15 through 20 provide sequential cross sectional and detall views of the
deployment and release mechanisms. Please see the description provided m connection with
Figure 3 m connection with each of the reference identifiers provided i Figures 15 through 28,
and those descriptions associated with each of Figures 12, 13, and 14 as noted above in
associated with each of Figures 13 through 20, respectively.

Figures 21 through 23 provide isometric views of the rail 24 and distal prong 16 prior to
and during deplovment and as fully deploved and locked into position. Please seg the description
provided 1 connection with Figure 3 in connection with each of the reference identifiers
provided m Figures 21 through 23. Figure 21 shows an isomeiric view of the rail 24 and the
distal prong 16 1n a fully stowed, collapsed, or non-deployed position. Figure 22 shows an
isometric view of the rail 24 and the distal prong 16 in a partially deploved position, wherein the
distal prong 16 is not yet m a locked position. Figure 23 shows an isometric view of the rail 24
and the distal clip 16 1n a fully deploved position, wherein the distal clip 16 is in a substantially
perpendicular position and is locked into place. Lateral and vertical movement of the fully

deployed distal prong 16 is substantially prevented due to the close fitting nature of the rail 24
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and distal prong 16 component parts. Additionally, the bridge 20 of the distal prong 16 alse acts
to limit movement as it has a surface located adjacent to the mterior cavity of rail 24,

Figure 24 shows a side view of the proximal control end of the endoscopic clip system.
Here, the latch wire 40 1s shown as associated with both tension spring 68 and release bution 64.
it 15 noted that the tension mmposed by the tension spring 68 and through the latch wire 40
provides the force used to deploy the distal prong 16 and the proximal prong 10 of the
endoscopic clip device. While tension spring 68 is depicted here, other components may be used
or substituted for tension spring 65 such as, for example, electric force components, ete. Flex
shatt 52 1s depicted here as being substantially co-terminus with the latch wire 40 upon junction
of the latch wire 40 with the tension spring 68. In this configuration, release button 64 may be
manually compressed to mcrease tension on the laich wire 40, meanwhile, release of the latch
wire 40 from the latch plate 30 at the distal end of the endoscopic chp device 15 accomphished by
separate application of pressure from the tube end 46 agamst the latch flex region 38, the flanges
of which then spread apart releasing thewr hold on the latch ledge 42, The released latch wire 40
may then be refracted through the tabe 44, Upon disassociation of the latch wire 40 with the
fatch plate 30, the rad 24, lateh plate 30, distal prong 16, and proxamal prong 10 are released
from the remaning endoscopie clip device components and left in place at a treated tissge site.

Also shown mn Figure 24 1 rotational wheel 66 which s located on the exterior of flex
shaft 52 1o allow for rotational manipulation of the endoscopic chip device. Fixed handle 62 1
also depicted and connects with sheath 54, Moving handle 60 provides for mampulation of all
the components of the endoscopic chip device except for the sheath which 1s controlled by
manipulation of fixed handle 62.

in another alternative embodiment of the present imnvention, the chip rail and prong
configuration, the mventors alse contemplate use of a "W-shaped” or "M-shaped” clip, which is
minnsically biased to open and gasily shide through a delivery cartridge similar to the existing
concepts. Thus, as this biased clip is exposed from the end of the tube, it regains s desired
opposing jaw shape. A backbone or subsirate may penetrate each fold of the clip, such that as it
1s tightened on tissue, the clamp is prevented from opening. This "W-shaped” or "M-shaped” clip
may then be cut free or released from the cartridge.

Other embodiments of the present mvention include use of the clip could potentially be

used to carry a payload of therapeutic material. For example, a small "pad” or "strip”

13
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mnpregnated with some substance may be fitted mnto or on the tissue facing surfaces oy within the
mterior cleft of the prongs. In vet another embodiment, a pavioad of therapeutic material may be
worked into the rail.

in other alternative embodiment the endoscopic clip of the present invention is used as an
anchor to secure an object {catheter, location device, etc.} to the target tissue site, for example, to
rucosal tissue.

1t is to be understood that while the invention has been described in conjunction with the
detailed description of the embodiments depicted o the Figures, the foregoing description is
miended to Hlustrate and not limit the scope of the mvention, which is defined by the scope of
the appended claims. Other aspects, advantages, and modifications are withun the scope of the

fa

following claims.
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Claims
An endoscopic clip comprising a rail, a distal prong, and a proximal prong.
The endoscopic clip of claim | wherein the distal prong and the proximal prong are each
movably connected to the rail.
The endoscopic chip of claim 2 wherein the distal prong and the proximal prong are
configured for sequential deployment along spaced apart rail locations.
The endoscopic clip of claim 1 wherein the proximal prong is shidable on the rail.
The endoscopic chip of claim | wherein at least one of the distal prong and the proximal
prong 1s rotatable.
The endoscopic chip of claim | wherein at least one of the distal prong and the proximal
prong mcludes a curved shide tab.
The endoscopic chip of claim | wherein at least one of the distal prong and the proximal
prong, when in a deployed configuration, is substantially perpendicular to the rail.
The endoscopic clip of claim 1 wherein the distal prong and the proxymal prong are
subject 1o tension delivered by a latch wire,
The endoscopic clip of clamm T figther comprising a latch wire release mechamsm.
The latch wire release mechanism of clam 9, wheremn the latch wie comprises a
releasable snap fit withi a latch plate connected to the vail.

An endoscopic chip comprising a folding distal prong and a folding proximal prong.
S i = i o

. The endoscopic clip of claim 11 further comprising a releasable rail connected to each of

the foldmg distal prong and the folding proximal prong.

. The endoscopic chip of clatm 12 wherein the folding distal prong and the folding

proxamal prong are locked in a substantially perpendicular configuration relative to the

rail,

. A method of using the endoscopic clip of claim 1 or claim 11,

. The method of claim 14 wherein the endoscopic clip is used to stop gastrointestinal

bleeding, mark locations, or close perforations and mucosal defects,
The method of claim 14 comprising introducing the endoscopic clip mto a sheath in a
folded confipuration and retracting the sheath to provide the endoscopic clip in an

unfolded configuration immediately parallel to a tissue treatment site.
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17. The method of claim 14 comprsing sequential deployment of the distal prong and the
proximal prong.

18. The method of claim 14 further comprising applying pressure to a sheath end to move the
proximal prong towards the distal prong.

19. The method of claun 14 further comprising applving tension to the distal prong and the
proximal prong via a latch wire.

20. The method of claim 14 further comprising applying pressure to a latch flex region with a
fube end.
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