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CLIP FOR HANDLING AN ENDOSCOPIC DEVICE

Background

[1] Needle biopsies are often performed to diagnose and/or stage diseases. In these procedures,
an endoscope may be placed into a gastrointestinal tract or other lumen of a living body (e.g., via
a naturally occurring body orifice). Once a target tissue mass has been identified (e.g., visually
using a vision system of an endoscope), an endoscopic ultrasound guided fine-needle aspiration
("EUS-FNA") device is introduced into a working channel of the endoscope with a stylet
positioned to occlude a distal opening of the needle to prevent non-targeted tissue from entering
the lumen. The stylet is withdrawn from the distal opening of the needle when the needle 1s
positioned adjacent to the target tissue mass and the needle is inserted 1nto the target tissue to

capture a sample of target tissue therein.

Summary of the Invention

[2] The present invention is directed to a device for storing a stylet comprising a stylet sized and
shaped for insertion into a lumen of a needle an end cap selectively coupleable to a proximal end

of a needle, the end cap being coupled to a proximal end of the stylet so that, when the end
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cap is coupled to the needle, the stylet extends from the end cap through the lumen of the needle,
the end cap including a clip mechanism for gripping a distal portion of the stylet when the end
cap is decoupled from the needle, the clip mechanism including a space through which the distal

end of the stylet may pass substantially parallel to the proximal end thereof.

Brief Description of the Drawings

[3] Fig. 1 shows a partial exploded view of an FNA device comprising an end cap according to
a first exemplary embodiment of the present invention;

Fig. 2 shows a perspective view of an end cap according to a second exemplary
embodiment of the present invention;

Fig. 3 shows a perspective view of an end cap according to a third exemplary
embodiment of the present invention; '

Fig. 4 shows a perspective view of an end cap according to a fourth exemplary
embodiment of the present invention;

Fig. 5 shows a perspective view of an end cap according to a fifth exemplary
embodiment of the present invention;

Fig. 6 shows a perspective view of an end cap according to a sixth exemplary
embodiment of the present invention,;

Fig. 7 shows a perspective view of an end cap according to a seventh exemplary
embodiment of the present invention;

Fig. 8 shows a perspective view of an end cap according to an eighth exemplary
embodiment of the present invention; and

Fig. 9 shows a perspective view of an end cap according to a ninth exemplary

embodiment of the present invention.

Detailed Description
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USPTO Customer No. 30636

(4] The present invention, which may be further understood with reference to the following
description and the appended drawings, relates to devices for conducting biopsy procedures and
in particular, to EUS-FNA biopsy needles. Exemplary embodiments of the present invention
provide a device and method by which a physician or other use of an EUS-FNA device can

manipulate a stylet at all stages of a biopsy procedure,

[5] An exemplary embodiment according to the present invention comprises an end cap which
may be employed with any FNA device, endoscope or other device inserted into a living body to
perform a medical procedure. The end cap is provided with a retention mechanism to grip and
temporarily lock a stylet in place. In this manner, the stylet remains controlled and easily
accessible to the physician and may be easily removed {rom and reinserted into a needle multiple

times in a single biopsy procedure as needed.

[6] Asshownin Fig. 1, an FNA device 100 according to an exemplary embodiment ot the
invention comprises a lumen 102 extending therethrough from a proximal end which remains
external to the body at all times to a distal end (not shown) which, when in an operative position,
is inserted into the body to a location adjacent to a target tissue mass to be sampled. The FNA
device 100 comprises a connector (e.g., a male luer 104) at a proximal end thereof. This
connector is sized and shaped to engage a corresponding connector (e.g., a temale luer 108) of an
end cap 110. The male luer 104 in this embodiment includes threading 106 on a proximal end
thereof enabling the male luer 104 to be screwed into the female luer 108 to lock the end cap to
the device 100 as those skilled in the art will understand. Alternatively, the end cap 110 may
simply be pushed into a proximal end of the FNA device 100 and held in engagement therewith
by a substantial friction fit or any other known connection. As would be understood by those
skilled in the art, the end cap 110 may also include a series of grooves 112 forming ergonomic

oripping surfaces facilitating manipulation thereof (e.g., screwing and unscrewing the end cap

110 from the device 100). Furthermore, as would be understood by those skilled 1n the art, the

end cap 110 may be formed of any known material having the desired strength and rigidity such

-3 -
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as plastic injection molded or shaped by any another known method, The end cap 110 includes a
stylet 118 formed, for example, as a flexible wire sized to shidably pass through the lumen 102
and to seal a distal opening in the needle (not shown). A proximal end of the stylet 118 1s
permanently mounted in a retainer 120 (e.g., using any known attachment method such as
adhesive, over-molding of the retainer, etc.) which, when the end cap 110 1s mounted on the
device 100 is aligned with the lumen 102, In an alternate embodiment, the retamer 120 may be
formed as an opening extending through the end cap 110 and open at a proximal end thereof.
The stylet 118 in this embodiment is not bonded to the retainer 120 and may be removed from
the proximal opening to permit a user to manipulate the stylet 118 without removing the end cap
110 from the FNA device 100. Furthermore, the stylet 118 may comprise an enlarged proximal
end (not shown) to prevent a full insertion into the lumen 102, as those skilled in the art will
understand. The retainer 120 may, for example, be formed as a projection from the distal side of
the end cap 110 which slides into the male luer 104 when the end cap 110 is mounted on the
device 100. The end cap 110 may also include a slot 114 extending radially into the end cap 110
from an outer perimeter thereof, as shown in Fig. 1. The slot 114 is formed as an opening
bordered on lateral sides by walls 116 and open at a radially outer end to a radially outer edge of
the end cap 110. The slot 114 extends through an entire thickness of the end cap 110 from a

proximal side to a distal side thereof and a width of the slot is selected to receive the stylet 118

therein (e.g., with a friction fit).

[7] In use, a distal end of the stylet 118 is inserted into the lumen 102 until the distal end of the
stylet 118 plugs a distal opening in the needle (not shown) and the device 100 is inserted to a
target site within the body. When the distal end of the needle has reached the target site, the user
unscrews the end cap 110 from the male luer 104 and withdraws the stylet from the lumen 102.
The stylet 118 may then be coiled and a distal portion thereof may be shid into the groove 114.
As indicated above, the walls 116 may apply a substantial friction force to the stylet 118 to
maintain a position thereof and prevent the stylet 118 from uncoiling or otherwise becoming
dislodged from the end cap 110. Then, if it is desired to move the needle to another location

(e.g., to sample a separate tissue mass or another portion of the initial target tissue mass), the
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stylet 118 may be removed from the groove 114 and reinserted into the lumen 102 to close the
distal end of the needle, preventing non-targeted tissue from entering the lumen 102 as the needle
is inserted through intervening tissue to the second target location. The stylet 118 may then be
removed from the lumen 102, coiled and gripped in the groove 114 while a tissue sample from
the second target site is retrieved. This process may then be repeated as many times as desired,
significantly reducing the effort required to store and reinsert the stylet 118 for each new target
site. The exemplary embodiment of the present invention allows for single handed mampulation
of the stylet 118 with minimal deviation from the standard hand motion required to remove the

stylet 118, and thus does not further complicate the FNA biopsy procedure.

[8] As shown in Fig. 2, an end cap 210 according to an alternate embodiment of the invention 1s
constructed substantially similarly to the end cap 110 except that groove 214 of the end cap 210
extends laterally across a proximal surface of the end cap 210 and does not extend through a
thickness thereof (i.e., through the end cap 210 from a proximal to a distal side thereot) as with
the groove 114. A stylet (not shown) extends from the distal side of the end cap 210 1n the same
manner shown for the end cap 110. Similarly to the groove 114, the groove 214 may be sized
and shaped to provide a friction fit to retain the stylet therein with a substantial friction fit, via a
pair of flexible flaps extending across the groove or via any other known mechanism as would be
understood by those skilled in the art. The groove 214 will hold the stylet therein until a
predetermined minimum force is applied to remove the stylet therefrom. The end cap 210 1s also

provided with a retainer 220 which serves as a proximal joint for the stylet (not shown). The end

cap 210 is also formed to mate to the proximal end of a corresponding needle (not shown) in the

same manner described above in regard to the end cap 110.

(9] In use, the stylet is inserted into the lumen of a needle to which the end cap 210 1s to be
mounted until the stylet plugs the distal opening of the needle. The end cap 210 is then mounted
to the proximal end of the needle in the same manner described above for the end cap 110 and
the device 100. The needle is then inserted through intervening tissue to a target site adjacent a

tissue mass to be sampled. When the target site has been reached, the user removes the end cap
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210 from the proximal end of the needle and withdraws the stylet from the lumen. The stylet
may then be coiled and a distal portion thereof 1s inserted bétween beveled walls 216 and into the
oroove 214. As would be understood by those skilled 1n the art, the beveled walls 216 are angled
away from one another and provide a wider entry to the groove 214 which aids 1n aiming the
stylet into the groove 214. The beveled walls 216 may extend toward one another to a distance
less than a diameter of the groove 214 and less than an outer diameter of the stylet so that, the
stylet is retained within the groove 214 by the beveled walls 216. The end cap 210 or a portion
forming the beveled walls 216 may be formed of a material with sulficient flexibility to allow
the stylet 118 to be pushed past the reduced size opening between beveled walls 216 and snapped
into the groove 214, as those skilled in the art will understand. When the user wishes to remove
the stylet from the end cap 210, ends of the stylet projecting beyond the ends of the groove 214
may be grasped and the gripped portion of the stylet may be popped out of the groove 214 by
applying a distally directed force to the end cap 210 while holding the stylet in place. In this
manner, the stylet may be slid out of the end cap 210 and reinserted into the needle so that the
needle may be moved through intervening tissue to a second target site without capturing non-
targeted tissue. The end cap 210 may then be removed so that the stylet may be withdrawn from
the needle for the capture of a tissue sample from the second target site. This process may then
be repeated as often as desired. It is also envisioned that the stylet may be shid longitudinally out
of the groove 214 by pulling on the portion of the stylet extending proximally of the groove 214.
[t is further noted that the end cap 210 may be modified to include one of ergonomic grooves and
another gripping means to facilitate screwing the end cap 210 on and off the needle (or to assist
in any other manipulations of the end cap 210) without deviating from the scope of the present

Invention.

[10] As shown in Fig. 3, an end cap 310 according to another embodiment of the mvention
comprises a retainer 320 bonded to a proximal end of a stylet 318. The end cap 310 comprises a

latch design formed of a substantially flexible material movable between an open configuration

in which a hook 314 is separated from a latch 316, as shown in Fig. 3, to expose an opening 312

into which the stylet 318 may be inserted and a locked configuration closing the opening 312 to
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lock the stylet therein, as will be described in more detail below. The hook 314 is movable
manually over the latch 316 to move the end cap 310 to the locked configuration. As would be
understood by those skilled in the art, the hook 314 may extend over the side of the latch 316 by
a depth selected to prevent inadvertent movement of the end cap 310 to the open configuration.
As can be seen in Fig. 3, the latch 316 and the hook 314 are separated from one another along a
line substantially parallel to a longitudinal axis of a needle to which the end cape 310 will be
coupled (i.e., parallel to a direction of the proximal part of the stylet 318 extending theretrom.
The opening 312 extends parallel to this axis as well and opens to a slot sized to receive the
stylet therewithin. As would be understood by those skilled in the art, the latch 316 and the hook
314 may include any desired complimentary geometries to 'enhance the locking of the end cap
310 in the locked configuration. It is further noted that the retainer 320 may be secured to the
end cap 310 by any known attachment method (e.g., adhesive, welding, etc.). In the exemplary
embodiment shown, an outer diameter of the circular portion 322 of the end cap 310 15
approximately 10.67 mm but may vary depending on the requirements of a procedure to be

performed.

[11] As shown in Fig. 4, an end cap 410 according to another embodiment of the invention, 1s
manually movable from an open configuration in which a tab 414 1s separated from a recess 416
to form an opening 422 and a closed configuration in which the tab 414 is latched into the recess
416. When in the locked configuration, the tab 414 1s separated radially from a retainer 420
bonded to the proximal end of the stylet 418 by a gap 408 the size of which 1s selected to permit
the stylet 418 to rest therewithin. As with the previously described embodiments, the end cap
410 is formed as a substantially cylindrical element with an opening 422 extending
longitudinally therethrough (i.e., parallel to a longitudinal axis of the needle to which the end cap
410 is to be coupled. However, as would be understood by those skilled in the art, the end cap
may be made any desired shape so long as it mates with the proximal end of a needle to which it
is to be coupled in a desired manner and the openings which receive the distal portions of the
stylet in any of these embodiments may be oriented 1n any desired manner. The orentation

parallel to the proximal portion of the stylet is shown as it facilitates coiling of the stylet but 1s

7 -
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not required. The tab 414 may be manually pressed over the recess 416 and held in place (i.e., in
the locked configuration) via engagement of an abutting portion 412 of the tab 414 with a
protruding portion 424 of the recess 416. Specifically, the end cap 410 may be biased to the
open configuration shown in Fig. 4 with a latch at the end of the abutting portion 412 locking
against an angled surface of the protruding portion 424 with a radial expansion pressure applied
by the abutting portion 412 onto the protruding portion 424 maintaining the end cap 410 1n the
locked position. To return the end cap 410 to an open configuration, the suer manually applies a
further radial constriction force to move the abutting portion 412 of the tab 414 out of

engagement with the protruding portion 424 of the recess 416.

[12] As shown in Fig. 5, an end cap 510 according to another embodiment of the invention also
comprises a retainer 520 permanently attached thereto and receiving a proximal end of a stylet
518. The end cap 510 includes an outer perimeter extending radially around the retainer 520
with a slot 508 extending longitudinally therethrough (proximally to distally). Anarm 524 with
a tab 514 extending radially inward from a radially inner surface thereof is pivotally mounted to
the outer perimeter of the end cap 510. The arm 524 is sized so that, when rotated to a locked
position, the arm 524 extends across the slot 508 with the tab 514 received within a latch 516
formed on a portion of the outer perimeter of the end cap 510. In the open configuration shown,
the slot 508 is exposed permitting a distal portion of the stylet 518 to be inserted therethrough to
enter a central opening 522 of the end cap 510. The material of which the arm 524 (or any
desired portions thereof) and the pivotal connection between the arm 524 and the outer perimeter
of the end cap 510 may be selected to be more ﬂexible than a material of which the rest of the
end cap 510 is formed. This may be employed to facilitate the bending of the arm 524 around
the outer perimeter of the end cap 510 to the locked position. However, the arm 524 may be
formed with a bias toward to open position to facilitate manual opening of the slot 508 when
desired. A user may push the arm 524 radially inward until the tab 514 comes into engagement
with the latch 516 locking the arm 524 in the locked position as would be understood by those
skilled in the art. As with the end cap 410 of Fig. 4, the end cap 510 may be retained in the

locked position by a radial expansion pressure applied through the bias of the arm 524 via an
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abutting portion 512 of the tab 514 to the latch 516. Movement back to the open position
requires manual application of a further radial constriction force to the end cap 510 to move the

tab 514 out of engagement with the latch 516, as also indicated above.

[13] As shown in Fig. 6, an end cap 610 according to another embodiment of the invention
includes a flexible arm 612 pivotally exténding from an outer perimeter of the end cap 610 for
movement between an open configuration exposing a slot 616 1n the outer perimeter and a
locked configuration in which the arm 612 is latched over the slot 616. Similarly to the end cap
510 described above, the arm 612 is preferably made sufficiently flexible to permit the bending
of the arm 612 repeatedly between the open and locked configurations while retaining a desired
bias toward the open configuration to apply a locking force between a notch 624 formed on a tab
616 and a groove 626 formed within the slot 616, The end cap 610 1s provided with a retainer
620 receiving the proximal end of a stylet 618 therein in the same manner described above for
the other embodiments. The retainer 620 may be permanently joined to the end cap 610 along a
distal face thereof, which, as shown in Fig. 6, is provided with a seal 628. In this case, the distal
portion of the stylet 618 is inserted radially within the arm 612 and the outer perimeter of the end
cap 610 (i.¢., in a gap therebetween) while the tab 624 is latched into the slot 616. In the same
manner described above for the previous embodiments, the end cap 610 may be coupled to the

proximal end of a needle (e.g., by screwing thereonto).

[14] In use, a distal portion of the stylet 618 is inserted into a needle (not shown) in the same
manner thereof and the end cap 610 is coupled to the proximal end of the needle. The needle 15
then inserted through intervening tissue to a target site adjacent to a portion of tissue to be
sampled. The user then removes the end cap 610 from the needle and withdraws the stylet from
the lumen of the needle and moves the needle into the target tissue mass to capture a sample. The
user stores the stylet by coiling it and inserting the distal end thereof between the arm 612 and
the outer perimeter of the end cap 610 and moves the arm 612 to the locked position. The
sample may then be removed from the needle in any known manner (e.g., via suction 1n the

lumen of the needle). The user then moves the arm 612 back to the open configuration and

_ 9.
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removes the distal end of the stylet from the end cap 610 and reinserts the distal end of the stylet
into the needle. The user theh recouples the end cap 610 to the needle and moves the needle to a
second target site. The user may then remove the end cap 610 from the needle and withdraw and
store the stylet (i.e., coiling the stylet and locking the distal end thereof between the arm 612 and
the outer perimeter of the end cap 610) to capture a second sample. This process may be

repeated as often as desired without withdrawing the needle from the body.

[15] As shown in Fig. 7, an end cap 710 according to yet another embodiment of the present
invention includes an arm 712 integrally formed therewith. Specifically, a first portion ot the
arm 712 extends from a first end 714 around a portion of an outer perimeter of the end cap 710
separated from the outer perimeter by a space 726. A second portion of the arm 712 extends
from the first portion toward the outer perimeter to close an opening 722 to the space 726. Those
skilled in the art will understand that the second portion of the arm 712 need not contact the outer
perimeter of the end cap 710 to close opening 722. Rather, the second portion of the arm 712
need only reduce a separation between a radially inner surface of the arm 712 and the outer
perimeter at the opening 722 to a distance less than a diameter of a stylet to be inserted into the
space 726. Similarly to the end cap 610, the arm 712 is preferably sufficiently tlexible to permit
bending of the arm 712 to temporarily increase the size of the space 726 to permit a stylet (not
shown) to be slid therethrough. When the stylet has been positioned therein as desired, the arm
712 may be released to return under natural bias to its original position gripping the stylet
between the arm 712 and the outer perimeter of the end cap 710. Alternatively, a user may slide
the stylet laterally into the space 726 via the opening 722 by pressing the stylet between the
radially inner surface of the arm 712 and the outer perimeter of the end cap 710 to bend the arm
712 away from the outer perimeter until the stylet enters the space 726. At this point, the arm
712 will spring back to the closed position by the natural bias of the material and the stylet will
be locked within the space 726. The end cap 710 includes a retainer 720 coupled to the proximal
end of the stylet in the same manner described above for the other embodiments. As with the
previously described embodi’meﬂts, the retainer 720 may be permanently joined to the end cap

710 along a distal face thereof, which, as shown in Fig. 7, 1s also provided with a seal 728. The

- 10 -
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end cap 710 1s shown including a recess 718' through which the stylet projects.

[16] In use, a distal portion of the stylet is inserted into a needle (not shown) i the same
manner discussed above with respect to Fig. 6. The end cap 710 1s coupled to the proximal end
of the needle and the needle 1s advanced to a target site adjacent to a portion of tissue to be
sampled. The user then removes the end cap 710 from the needle and withdraws the stylet from
the lumen of the needle and moves the needle into the tai'get tissue mass to capture a sample, The
user stores the stylet by coiling it and inserting the distal end thereot 1nto the space 726 as
described above. When the user wishes to remove the stylet from the end cap 710, ends of the
stylet projecting beyond the ends of the opening 722 may be grasped and the gripped portion ot
the stylet may be popped out of the opening 722 by applying a lateral force to the end cap 710
while holding the stylet in place. In this manner, the stylet may be slid out of the end cap 710
and reinserted into the needle so that the needle maylbe moved through intervening tissue to a
second target site without capturing non-targeted tissue. It is also envisioned that the stylet may
be slid longitudinally out of the space 726 by pulling on the portion of the stylet extending
proximally of the space 726. '

[17] As shown in Fig. 8, an end cap 8§10 according to yet another embodiment ot the present
invention is constructed substantially similarly to the end cap 710 except that the arm 812 of the
end cap 810 lies flush against an outer perimeter of the end cap 810 without defining a space
corresponding to the space 726 between a radially inner surface of the arm 8§12 and the outer
perimeter of the end cap 810 to receive a stylet. Unlike the embodiment of Fig. 7, the arm 812 15
not formed integrally with the end cap 810 but is formed as a separate member attached thereto.
Specifically, the arm 812 is formed as a partially circular element extending over a portion of 3
perimeter of the end cap 810 (i.e., more than half the circumference of the end cap 810) with a
natural bias of the materialithereof clamping the arm 812 around the end cap 810. The arm &12
is preferably formed of a material sufficiently rigid to prevent inadvertent movement from a
closed configuration in which an entire perimeter of the arm 812 lies flush against the end cap

810 to an open configuration in which a portion of the arm 812 is bent radially away from the

-11 -



CA 02744213 2011-05-19
WO 2010/068739 PCT/US2009/067475

outer perimeter of the end cap 810. The arm 812 includes a living hinge 814 tormed as a series
of strips 815 of material extending circumferentially around the end cap 810 and separated from
one another by slits 817 with each of the strips 815 defining one or more areas of enhanced
flexibility as will be described in more detail below. The length and location of the living hinge
814 is chosen to permit bending along one side of the partially circular arm 812. The strips 815

are formed integrally with the arm 812 and turther detine porﬁons of bendability therein.

[18] Each strip 815 comprises a first groove 816 formed along a radially outer face of the arm
812, The first groove 816 comprises beveled walls angling away from one another from a joint
lying on the strip 815. As shown in the embodiment of Fig. 8, the first grooves 816 are situated
along the length of the strips 815 at locations chosen to achieve a desired tlexibility and a

location at which bending will occur.

[19] Specifically, the first grooves 816 may be disposed on the strips 815 in an alternating
pattern, with a first strip 815’ comprising a first groove 816 at a first position (e.g., a
predetermined distance along the length of the living hinge 814) and a second adjacent strip 815"
including a first groove 816 at a second position (e.g., a second predetermined distance along the
length of the living hinge 814) different from the first length. This distribution pattern may then
be repeated so that a third strip 815" comprises a first groove 816 at the first position and so on.
It is noted that, although the living hinge 814 shown comprises three strips 815, any number of

strips 815 may be employed without deviating from the spirit and scope of the present invention.

[20] The first strip 815" and the third strip 815" also comprise second grooves 326 formed along
an inner surface of the arm 812. The second grooves 826 comprise beveled walls angling away
from one another from a joint lying on the radially inner face of the arm 812, wherein the bevel
angle is smaller than the bevel angle of the first grooves 816. As shown in Fig, 8, the second
grooves 826 are placed along the first strip 815' and the third strip 815" at a positions
substantially opposite the first grooves 8§16, As those skilled in the art will understand, the

placement of the first and second grooves 816, 826 facilitates radially outward bending ot the
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arm 812, thus allowing a user to easily re'move and reattach the arm 812 from the end cap 810.
Specifically, the first and second grooves 816, 826 absorb the stress applied to the arm 812 when
bending radially outward to move to the open configuration, as described above, wherein the
oreater bevel of the first grooves 816 permits a greater flexion in this direction. It1s noted that
although the exemplary embodiment shown comprises strips 815 including first and second
grooves 816, 826, any number of grooves may be employed at any number of locations without
deviating from the spirit and scope of the present invention. It is preferable, however, that the
number of first grooves 816 be offset by a respective ratio of second grooves 816 to reduce the

likelihood of fracture of the arm 812.

[21] The arm 812 may be further provided with a recess 822 defined by a convex portion of the
arm 812. The recess 822 is sized to receive a portion of a stylet (not shown) theremn.
Specifically, after the end cap 810 has been removed from a needle, the arm 812 may be
manually moved from the closed configuration to the open configuration and locked 1nto the
closed configuration again by, for example, a radially constrictive bias preformed into the arm
812 during manufacturing. As with earlier embodiment, the end cap 810 also comprises a

retainer $20 with an opening 818’ adapted to couple to a proximal end of the stylet (not shown).

[22] Fig. 9 depicts yet another alternate embodiment of the present invention wherein a retainer
for receiving a distal end of a stylet 918 1s 'formed as a tab extending from an end cap 910.
Specifically, a proximal face of the end cap 910 is provided with a link 920 comprising a tab 912
extending radially outward therefrom. The link 920 may be shaped substantially similarly to the
end cap 910 (e.g., cylindrical) and is rotatably attached to the end cap 910 permitting a user to
selectively position the tab 912 at any desired angle with respect to the end cap 910. The tab 912
further comprises a clip 914 formed as a cut-out. A substantially “U” shaped slit 917 defines the
shape of the clip 914, which is further formed with a convex portion 916 sized and shape to
receive a proximal portion of a stylet 918 to be held therein. In use, after a needle (not shown)
has been traversed to a target site in the body, the end cap 910 may be removed from

engagement with a proximal end of the needle, as described in greater detail in earlier
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embodiments. The stylet 918 may then be removed from the needle and a proximal portion of the
stylet 918 may be pushed into the convex portion 916 of the clip 914 to be held therein via
friction applied thereto by the clip 914.

[23] It is noted that the devices and components of Figs. 1 - 9 can be modified or combined 1n
any of a number of ways without deviating from the spirit and scope of the present imnvention, For
example, any of the disclosed embodiments may be modified to comprise a living hinge n the
end cap. Furthermore, the clip function may be integrated elsewhere on an FNA device or
endoscope and does not necessarily need to be housed in a stylet end cap. In one example, the
clip feature may be formed integrally with a proximal portion of the FNA device 1tselt.
Alternatively, the clip may be sized and shape to be slidably received over a shaft of an FNA

device or endoscope.

[24] The end cap and clipping arrangement of the present invention may be employed with any
medical device for retaining a stylet and are not restricted to the embodiments shown n Figs. 1 -
9. For example, the end cap and clip may employ one or more of a friction fit, snap fit and
interference fit to engage a distal portion of a stylet. It will therefore be apparent to those skilled
in the art that various modifications and variations may be made to the structure and
methodology of the present invention without departing from the spirit or scope of the ivention.
Thus, the present invention covers all modifications and variations so as they come within the

scope of the appended claims and their equivalents.
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What is claimed is:

L.

5372964.1

A device for storing a stylet comprising:

a stylet;

an end cap selectively coupleable to a proximal end of a needle, the end cap being
permanently coupled to a proximal end of the stylet so that, when the end cap is coupled
to the needle, the stylet extends from the end cap through the lumen of the needle; the end
cap including a clip mechanism for gripping a distal portion of the stylet when the end
cap 1s decoupled from the needle, the clip mechanism including a space through which

the distal portion of the stylet may pass substantially parallel to the proximal end thereof.

The device according to claim 1, wherein the end cap 1s formed integrally with the stylet.

The device according to claim 1, wherein the clip mechanism is a cut-out of a wall of the

end cap.

The device according to claim 1, wherein the stylet 1s sized and shaped for insertion into

a lumen of a needle, the needle adapted for aspiration.

The device according to claim 1, wherein the clip mechanism comprises a slot formed in

the cap sized and shaped to frictionally engage the stylet.

The device of claim 5, wherein edges of the slot are flexible to permit deformation as the

stylet 1s inserted therein.

The device of claim 5, wherein the slot is formed between two walls extending through a

thickness of the end cap from a proximal face to a distal face thereof.
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The device of claim 1, wherein the clip mechanism includes an arm movable around a
portion of an outer surface of the end cap to lock the stylet between the arm and the outer

surtace of the end cap.

The device of claim 8, wherein the arm comprises a first portion extending substantially

parallel to the outer surface of the end cap separated therefrom by an annular space and a

second portion extending toward the outer surface to close a lateral opening thereto.

The device of claim 9, wherein a thickness of the annular space is substantially equal to a
thickness of the stylet and wherein a radially inner surface of the second portion of the
arm is separated from the outer perimeter by a space a thickness of which 1s less than the

thickness of the stylet, and wherein the radially inner surface of the second portion of the

arm abuts the outer surface of the end cap.

The device of claim 8, wherein the arm comprises a hook and wherein a latch 1s formed
on a portion of the outer surface of the end cap over which the hook 1s located when 1n a

locked contiguration.
The device of claim 1, wherein the chip mechanism includes a living hinge.

A device for storing a stylet, comprising:

a stylet; and

a clip mechanism attachable to the device for gripping a distal portion of the
stylet, the clip mechanism including a space through which the distal portion of the stylet
may pass, wherein the clip mechanism is formed on an end cap, the end cap being

permanently coupled to a proximal end of the stylet.

The device of claim 13, wherein the clip mechanism is coupleable to a proximal end of a
medical device, the clip mechanism being configured such that, when the end cap 1s
coupled to the medical device, the stylet extends from the end cap through a lumen

formed through the medical device.
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15. The device of claim 13, wherein the clip mechanism comprises a slot formed 1n the cap

sized and shaped to frictionally engage the stylet.

_17 -
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