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Description
FIELD OF THE INVENTION

[0001] This invention is related to medical devices.
Specifically, but not intended to limit the invention, em-
bodiments of the invention are related to a medical device
adapted to extend and provide gripping, cutting, and sta-
pling features.

BACKGROUND OF THE INVENTION

[0002] Surgical staplers are currently designed for use
in adult medical procedures. Using current surgical sta-
plers in children creates various problems as aspects of
the stapler are often larger than needed or desired. For
example, during a pediatric laparoscopic surgery, a
greater than desired cannula and/or incision size may be
implemented when an adult stapler is used.

[0003] Additional features of surgical staplers may not
be designed with pediatric surgeries in mind. For exam-
ple, a stapling mechanism and any associated gripping
and cutting devices may be inappropriately sized and/or
may operate ineffectively or inefficiently during pediatric
procedures. Due tothe decreased size of current surgical
pediatric staplers, current staplers may not have suffi-
cient structural support for various procedures and may
therefore buckle when the stapler is attempted to be ap-
plied during a pediatric surgical procedure.

SUMMARY OF THE INVENTION

[0004] In order to overcome these and other deficien-
cies in current medical devices, a medical device was
developed that is adapted to properly apply a coupling
mechanism to tissue while also cutting the tissue. One
such embodiment comprises a medical device compris-
ing an actuator, an extension portion operatively coupled
to the actuator, and a tissue interaction portion opera-
tively coupled to the extension portion. In one embodi-
ment, the extension portion comprises at least a first and
a second telescoping section. Each of the first and a sec-
ond telescoping section comprises at least one extended
hook section and a body section. Each of the at least one
extended hook section comprises a head portion and a
neck portion. The body section one is one of coupled and
integrated to the extended hook section. Furthermore,
the extended hook section of the first telescoping section
is operatively coupled to the body section of the second
telescoping section. The tissue interaction portion may
be operatively coupled to the extension portion, with the
tissue interaction portion comprising at least one of a
gripping mechanism, a stapling mechanism, and a cut-
ting mechanism. The actuator in one embodiment is
adapted to control at least one of the extension portion,
gripping mechanism, stapling mechanism, and cutting
mechanism.

[0005] Another embodiment of the invention compris-
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es amethod of using a medical device. One such method
comprises performing a first function on a device actua-
tor. A single-use mechanism may then be moved from a
first location to a second location, and a second function
may be performed on the device actuator. A first section
of a medical device extension portion may then be moved
from a first retracted location to a second extended loca-
tion and a plurality of extension portion telescoping sec-
tions may be extended. A coupling device may then be
attached to tissue, and the tissue may be cut.

[0006] Yet another embodiment of the invention com-
prises a tissue coupling system. One tissue coupling sys-
tem comprises an actuator and a plurality of telescoping
sections operatively coupled to the actuator. Each of the
telescoping sections may comprise an upper section, a
lower section, atleast one upper section slot, and at least
one lower section slot. A tissue coupling device may be
coupled to at least one of the plurality of telescoping sec-
tions. Furthermore, the at least one upper section slot is
adapted to receive one of a portion of another telescoping
section and the tissue coupling device.

[0007] lllustrative embodiments of the present inven-
tion thatare shown in the drawings are summarized here-
in. These and other embodiments are more fully de-
scribed in the Detailed Description section. It is to be
understood, however, that there is no intention to limit
the invention to the forms described in this Summary of
the Invention or in the Detailed Description. One skilled
in the art can recognize that there are numerous modifi-
cations, equivalents, and alternative constructions that
fall within the spirit and scope of the invention as ex-
pressed in the claims.

BRIEF DESCRIPTION ON THE DRAWINGS

[0008] Various objects and advantages and a more
complete understanding of the present invention are ap-
parent and more readily appreciated by reference to the
following Detailed Description and to the appended
claims when taken in conjunction with the accompanying
Drawings, where like or similar elements are designated
with identical reference numerals throughout the several
views and wherein:

FIG. 1 illustrates a side view of a medical device
according to one embodiment of the invention;
FIG. 2 illustrates a side-view of section A from FIG.
1 with an outer sheath being removed from the de-
vice according to one embodiment of the invention;
FIG. 3 illustrates an isometric view of a telescoping
section device according to one embodiment of the
invention;

FIG. 4 illustrates an isometric view of operatively
coupled and extended first and second telescoping
sections according to one embodiment of the inven-
tion;

FIG. 5 illustrates an isometric view of operatively
coupled and retracted first and second telescoping
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sections according to one embodiment of the inven-
tion;

FIG. 6Aillustrates a side view of a tissue interaction
portion and a portion of an extension portion having
an outer sheath removed, of a medical device, ac-
cording to one embodiment of the invention;

FIG. 6B illustrates a side view of a tissue interaction
portion having a plurality of cut- outs according to
one embodiment of the invention;

FIG. 7 illustrates a side view of a tissue interaction
portion in a having an open clamping section accord-
ing to one embodiment of the invention;

FIG. 8 illustrates an isometric view of a portion of a
tissue interaction portion having at least a clamping
section removed, and an extension portion in a re-
tracted location with an outer sheath being removed
according to one embodiment of the invention;
FIG. 9 illustrates an isometric view of a tissue inter-
action portion and a section of an extension portion
in an extended location with an outer sheath and
clamping section being removed according to one
embodiment of the invention;

FIG. 10A illustrates a side view of an extension por-
tion and a portion of a tissue interaction portion, with
an outer sheath being removed, in a retracted loca-
tion according to one embodiment of the invention;
FIG. 10A’ illustrates an isometric view of section 10A’
in FIG. 10A according to one embodiment of the in-
vention;

FIG. 10B illustrates a side view of an extension por-
tion and a portion of a tissue interaction portion, with
an outer sheath being removed, in an extended lo-
cation according to one embodiment of the invention;
FIG. 10B’ illustrates an isometric view of section 10B’
in FIG. 10B according to one embodiment of the in-
vention;

FIG. 11Aillustrates a side view of section 11 in FIG.
10A with a clamping sheath and a locking sheath
removed according to one embodiment of the inven-
tion;

FIG. 11B illustrates a side view of section 11 in FIG.
10A with a locking sheath removed according to one
embodiment of the invention;

FIG. 12 illustrates a close-up isometric view of the
locking sheath and staple rod according to one em-
bodiment of the invention;

FIG. 13 illustrates another close-up isometric view
of the locking sheath and staple rod according to one
embodiment of the invention;

FIG. 14 illustrates an isometric view of a clamping
section undercarriage according to one embodiment
of the invention;

FIG. 15 illustrates an isometric view of a staple push-
er, staple rods and cutting mechanism according to
one embodiment of the invention;

FIG. 16 illustrates a flowchart that depicts a method
that may be carried out in connection with the em-
bodiments described herein;
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FIG. 17 illustrates a close-up isometric view of a
transparent locking sheath, and a clamping sheath
and staple rod according to one embodiment of the
invention; and

FIG. 18 illustrates a locking sheath interacting with
a clamping sheath according to one embodiment of
the invention.

DETAILED DESCRIPTION

[0009] Turning first to FIG. 1, seen is an embodiment
of a medical device 100. Medical device 100 comprises
an actuator 110, an extension portion 120 operatively
coupled to the actuator 110, and a tissue interaction por-
tion 130 operatively coupled to the extension portion 120.
The term operatively is used throughout the specification
and claims to describe something that produces an ef-
fect. For example, here the extension portion 120 is op-
eratively coupled to the actuator 110 and the tissue in-
teraction portion 130 is operatively coupled to the exten-
sion portion 120. Therefore, and as described below,
each of these coupled portions of the device 100 are
adapted to produce an effect between the coupled por-
tions.

[0010] Turning to FIG. 2, seen is a close-up view of a
section of the extension portion 220 and the tissue inter-
action portion 130, as seen in Box "A" from FIG. 1, but
with the outer sheath 122 seen in FIG. 1 removed from
the extension portion 120. The outer sheath 122 may
comprise a protective sheath and may keep one or more
of the telescoping sections 224 as seenin FIG. 2, properly
aligned. A clamping sheath 1050, as described below,
with references to FIG. 10A, and elsewhere, has also
been removed from the extension portion 220 in FIG. 2.
However, the locking sheath 260 remains. As seen, one
embodiment of the extension portion 220 comprises a
plurality of telescoping sections 224. At least two of the
telescoping sections 224 may comprise a first and a sec-
ond telescoping section. One embodiment of the medical
device 220 may comprise two or more telescoping sec-
tions 224. The telescoping section 224 reference numer-
al, and/or any other reference numeral, may be shown
with one or more prime symbols: "™".

[0011] Turning now to FIG. 3, seen is one example of
a telescoping section 324. It is contemplated that other
types of telescoping sections 324 may be used. The tel-
escoping section 324 seen in Fig. 3 comprises an attach-
ment section 326 and a body section 328. The attach-
ment section 324 may be adapted to couple to another
telescoping section 324, while the body section 328 may
be adapted to receive the attachment section 324 of an-
other telescoping section 324. The attachment section
326 may comprise at least one extended hook section
that comprises a head portion 327 and a neck portion
329. The head portion 327 may comprise at least one
extension section 321 extending radially outward from
an attachment section longitudinal axis 325. In FIG. 3,
the extension section 321 extends outward in a substan-
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tially vertical direction. However, the extension section
321 may extend in a substantially horizontal direction
and/or any other direction relative to the attachment sec-
tion longitudinal axis 325.

[0012] The body section 228 may either couple or in-
tegrate to one or more portions of the extended hook
section. The term "couple," "coupling," or any variation
thereof within the specification and claims refers to join-
ing two separate items together. One type of coupling
may involve using a coupling mechanism such as, but
not limited, to, a bolting device. However, other coupling
mechanisms such as latching, magnetic, or other cou-
pling mechanisms may be used, where appropriate. Al-
ternatively, where otherwise stated, coupling may also
refer to "integrated." The term "integrated" or any varia-
tion thereof within the specification and claims refers to
combining two or more parts to create a whole and single,
indivisible part, where appropriate.

[0013] In one embodiment, the body section 328 may
comprise at least one body section notch 323 adapted
to slidibly receive at least a portion of the attachment
section 326. For example, and as seenin FIG. 4, a prox-
imal end 431’ of the body section notch 423'of a first
telescoping section 424’may receive the head portion
427" of a second telescoping section 424" when the tel-
escoping sections 424 are in an extended setting 432 as
seen in FIG. 4. The extended setting 432 and retracted
setting 534 seen in FIG. 5 may also be referred to as an
extension section extended setting 432 and retracted set-
ting 534. Returning now to FIG. 3, seen is a notch lip 335.
The notch lip 335 may comprise a forward edge 336
which may interact with a trailing edge 337 of the head
portion 327. Returning to FIG. 4, the interaction between
the notch lip 435 of the first telescoping section 424’ may
prevent the head portion 427" of the second telescoping
section 424" from sliding out of the notch 423’ and may
therefore keep the first and second telescoping sections
coupled.

[0014] Turning now to FIG. 5, seen are afirst telescop-
ing section 524’ and a second telescoping section 524" in
a retracted setting 534. In moving from the extended set-
ting 432 seen in FIG. 4 to the retracted setting 524 in
FIG. 5, or vice versa, the head portion 527" of the second
telescoping section 524" may slide along the notch 523’
between the proximal end 531’ and the distal end 533’
of the notch 523'. In the retracted setting 534, a leading
edge 536" of the head 527" may interact with a rear notch
edge 537'. The leading edge 436" and rear notch edge
437’ are also seen in FIG. 4. Similarly, a leading edge
538" of a body section 528" of the second telescoping
section 524" may interact with a trailing edge 539’ of the
body section 528’ of the first telescoping section 524’.
The term interact may refer to "contacting” with the con-
tacting substantially preventing further movement of one
or more of the telescoping sections 524’, 524" in a specific
direction such as, but not limited to, preventing additional
movement of the second telescoping section 524" in a
direction the second telescoping section 524" is moving
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prior to interacting with the edge 537’ and lip 435, respec-
tively. As such, in returning to FIG. 2, shown is an attach-
ment section 226 of at least one first telescoping section
224’ operatively coupled to the body section 338 of at
least one second telescoping section 224" in an extend-
ed setting 232.

[0015] Turning now to FIGS. 6A, 6B and 7, seenis the
tissue interaction portion 630, 730 of the medical device
100 seen in FIG. 1. The tissue interaction portion 630
comprises a base section 662 and a clamping section
664. The clamping section 664 individually or together
with the base section 662 may also be referred to as a
gripping mechanism. Other gripping mechanisms not us-
ing a clamping section 664 and a base section 662 are
contemplated. For example, two pivotable clamping sec-
tions 664 may be used. The view in FIG. 6B is of an
"overclamped" closed clamping section 664. Such an
overclamped closed clamping section 664 may comprise
a bend 665 in the closed clamping section 664 due to a
distal portion 666 of the clamping section 664 pressing
against an upper surface 667 of the base section 662
upon rotating down from the open position seen in FIG.
7 to the closed position seen in FIG. 6B.

[0016] SeeninFIG. 7 the view is of an open clamping
section 764. Switching between the open clamping sec-
tion 764 and closed clamping section 664, and vice versa,
may be obtained by performing one or more actions at
the actuator 110, as seenin FIG. 1. For example a user
of the device 100 may either pull or push at least one of
a first actuator trigger 112’ and one or more second ac-
tuator triggers 112’ °. Seen in FIG. 6A is a view of the
tissue interaction portion 630 as the clamping section
664 initial touches the base section 662. Through the use
of the actuator 110 and a biasing device (not shown) such
as, but not limited to, a spring, a clamping/telescoping
connector 645 may interact with the clamping section
664 to open and close the clamping section 664. The
position of the clamping/telescoping connector 645 seen
in FIG. 6A is the mid-way point between the open position
seen in FIG. 7 and the closed position of FIGS. 6B.
[0017] In one embodiment, the open clamping section
764 seen in FIG. 7 may be used as a clamping section
starting pointin selecting a desired tissue to interact with.
For example, the desired tissue may be placed between
the open clamping section 764 and the base section 762.
Upon actuating the trigger 112, as seen in FIG. 1, the
clamping section 764 may close, with a bottom clamping
section surface 761 being located proximal a base sec-
tion top surface 763, and the tissue being placed between
the clamping section 764 and the top surface 763. It is
contemplated that throughout the specification, where
appropriate, the term "tissue" may comprise any internal
or external part of a human, or even in an animal in a
veterinary design. In one embodiment, the term "tissue"
may refer to connective, muscle, nervous or epithelial
tissue. It may also refer to organs or bones, or any other
item contemplated but not listed or described above.
[0018] Turning now to FIG. 8, seen is one embodiment
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ofthe tissue interaction portion 830 and extension portion
820 in the open position seen in FIG. 7. In FIG. 8, the
outer sheath 722 and clamping section 764 from FIG. 7
have beenremoved. Other portions of the medical device
800 may also have been removed in order to facilitate
proper viewing of internal aspects of the device 800 in
FIG. 8. Similarly, in other figures, one or more portions
of the device 100 may be removed to facilitate proper
viewing of the device 100 or device section. Returning
now to FIGS. 8,9 and 2, a medical device 800 may further
comprise a cutting mechanism 840-240-940. The cutting
mechanism 840 may comprise one or more metal or com-
posite medical cutting blades. As seen in FIGS. 7 and 8,
when the clamping section 764 is in an open mode, the
cutting mechanism 840 may be located in a distal section
842 of the tissue interaction portion 830.

[0019] The tissue interaction portion 830 comprises
the clamping/telescoping connector 845. In the open po-
sition, which may also be referred to as an open mode,
seen in FIG. 8, the clamping/telescoping connector 845
may be located in a first position. In the first position, a
distal end 847 of the clamping/telescoping connector 845
is located proximate to a base section notch leading edge
846. As seen in FIGS. 6A, 8 and 9, upon closing the
clamping section 664, the distal end 647- 847- 947 of the
clamping/telescoping connector 945 may travel from the
leading edge 646-846-946 to a base section notch trailing
edge 648-848-948. The leading edge 646-846-946 and
trailing edge 648-848-948 may be opposing ends of at
least one base section notch 849-949, as seen in FIGS.
8 and 9.

[0020] Seenin Fig. 9 is a pair of base section notches
949 located on opposing outer edges of the distal portion
942 of the base section 962. Greater or lesser notches
949 are contemplated. One of the notches 949 may be
adapted to receive the clamping/telescoping connector
945. Other designs of the tissue interaction portion 930
adapted to interact with the telescoping portion 920
and/or the clamping/telescoping connector 945 besides
the notch 949 are contemplated. For example, in one
embodiment the clamping/telescoping connector 945
may be adapted to interact with the telescoping sections
224 seenin FIG. 2 and/or the clamping section 764 seen
in FIG.7.Inone embodiment, as the telescoping sections
224 switch from the extended setting 432 of FIG. 4 to the
retracted setting 534 of FIG. 5, the clamping/telescoping
connector 945 interacts with the clamping section 664 to
close the clamping section 664.

[0021] Returning again to FIG. 9, one portion of the
clamping/telescoping connector 945 may slide along the
notch 949 from the leading edge 946 to the trailing edge
948 upon closing the clamping section 664. Such move-
ment of the clamping/telescoping connector 945 may al-
so lead to interaction of the clamping/telescoping con-
nector 945 with the clamping sheath 950. For example,
upon changing the clamping section 764 from the open
position seen in FIG. 7 to the closed position seen in
FIGS. 6A and 6B, the clamping sheath 850 may be
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pushed from a first location/position, as seen in FIG. 8,
to a second location/position, as seenin FIG. 9. FIG. 10A
also shows the clamping sheath 1050 and clamping/tel-
escoping connector 1045 located in a first location and
first position, while FIG. 10B shows the clamping sheath
1050 and clamping/telescoping connector 1045 in a sec-
ond location and second position. Moving from the first
location to the second location may position a first clamp-
ing sheath notch 1051 to interact with a locking sheath
tab 1052 after staples have been fired in the tissue inter-
action portion 1030, as seenin FIG. 10A’, whichisa close
up of box 10A’ from FIG. 10A. For example, after the
staples have been fired, the locking sheath 1060 may
retract to the position seen in FIG. 10A’. If the locking
sheath 1060 attempts to move towards the tissue inter-
action portion 1030, moving to and past the position seen
in FIG. 10B’, the locking sheath tab 1052 interacts with
a notch 1051 wall, preventing the locking sheath 1060
and coupled staple rod 1154, as seen in FIG. 11, from
moving.

[0022] Also seenin FIG. 10A are boxes 11 and 11°. A
close-up view of box 11 without the clamping sheath 1050
may be seen in FIG. 1IB. FIG. 1IA is the same view as
seen in FIG. 11B, but without the clamping sheath 1150.
Each of FIGS. 11A and 11B comprise the clamping po-
sition seen in FIG. 10B and are aligned in a manner sim-
ilar to FIG. 1, with the actuator 110 being located to the
left of FIGS. 11A and 11B and the tissue interaction por-
tion 130 being located to the right of FIGS. 11A and 11B,
as FIGS. 11A and 11B are displayed and aligned. Similar
alignment of the device 100 may be associated with the
other figures, unless otherwise stated.

[0023] AsseeninFIG. 11B, in addition to the first lock-
ing sheath tab 1152-1052 discussed in reference to
FIGS. 10A to 10B’ above, the clamping sheath 1150 may
also comprise a second locking sheath tab 1153 and a
third locking sheath tab 1198. The second locking sheath
tab 1153 and third locking sheath tab 1198 may interact
with the staple rod 1154. For example, as seen in FIG.
11A, a forward edge 1171 of the third locking sheath tab
1198 may contact a leading surface 1172 of a raised
staple rod surface 1173. In one such embodiment, the
staplerod 1154 moves towards the tissue interaction por-
tion 130 seen in FIG. 1 when use of (i) a coupling mech-
anism such as, but not limited to a stapling mechanism,
and/or (ii) a cutting mechanism such as, but not limited
to, a blade, is desired at the tissue interaction portion 130
and atrigger 112 is activated at the actuator 110, as seen
in FIG. 1. In one such case, the leading surface 1172
contacts the forward edge 1171, moving the clamping
sheath 1150 along with the staple rod 1154 towards the
tissue interaction portion 130. It is contemplated, al-
though the terms "edge," "surface" or similar terms are
used throughout the specification and/or claims, such
terms are not intended to limit the disclosure to any spe-
cific design or feature type.

[0024] Turning now to FIG. 12, seen is one example
of a start position of the locking sheath 1260 and staple
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rod 1254 upon initiating the coupling mechanism and/or
cutting mechanism. One coupling mechanism may com-
prise a stapling device. In one such embodiment, as the
staple rod 1254 moves toward the tissue interaction de-
vice 130, the leading surface 1256- 1356 interacts with
and pushes the locking sheath 1260 forward from the
FIG. 12 position to the position seen in FIG. 13. The po-
sition of the staple rod 1354 seenin FIG. 13 is the position
where the staple rod 1354 begins to interact with the at
least one cutting mechanism 1340. In one embodiment,
the at least one cutting mechanism 1340 may comprise
a sharpened blade, with FIG. 13 showing a distal end
1388 of the blade and a first cutout 678’ of FIG. 6 showing
a proximal end 689 of the blade, with the proximal end
comprising a blade edge. Therefore, in one embodiment,
the cutting mechanism 640-1340 extends from the staple
rod 1354 to the tissue interaction portion 130. In one such
embodiment, the cutting mechanism 640-1340 may also
extend through extend through a middle notch 339’ of
the telescoping section 324 seen in FIG. 3, while staple
pushers 1574-274, as seen in FIGS. 15 and 2, may ex-
tend through the outer notches 339.

[0025] Returning now to FIG. 13, as seen, upon con-
tacting the cutting mechanism 1340, the staple rod 1354
is adapted to continue to push the cutting mechanism
1340. As seen in Fig. 6, the cutting mechanism 640 may
be moved from the position seen in the first cutout 687’
of FIG. 6 to the position seen in the third cutout 678™ of
FIG. 6. During the movement of the staple rod 1354, as
seenin FIG. 13, two or more staple pushers 674, as seen
in Fig. 6, may also be transitioned along a substantially
similar movement. For example, turning now to FIG. 15,
seen is one embodiment comprising two staple pushers
1574 coupled to the staple rod 1554. FIG. 15 may be a
starting position of the staple pushers 1574 and cutting
mechanism 1540 prior to movement of the staple rod
1554. In one such embodiment, the staple pushers 1574
may comprise a raised leading section 1591 and a raised
following section 1592 so that as the staple rod 1554
extends towards the tissue interaction portion 630 seen
in FIG. 6 (and subsequently retracting), the staple push-
ers 1554 will substantially move with the movement of
the staple rod 1554. However, since the cutting mecha-
nism 1540 only comprises the raised following section
1592, the cutting mechanism 1540 will only beginto move
upon contacting the raised leading surface
1156-1256-1556, as seen in FIGS. 11A, 12 and 15. The
movement of the cutting mechanism 1540 is delayed in
one embodiment relative to the staple pushers 1574.
Therefore, the staple pushers 1574 may begin movement
at afirst time and the cutting mechanism 1540 may move
at a second time, or vice versa. In one embodiment, the
staple rod 1554 may also be referred to herein as
a "rod" or a "at least one rod," and similar references.
Similarly, at least a portion of the staple pushers 1574
may be referred to herein as a stapling shaft and at least
a portion of the cutting mechanism 1540 may be referred
to as a "cutting shaft."
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[0026] Being pushed by the staple rod 1354, and con-
tinuing to move towards the tissue interaction device 630,
an opposing end of the at least one cutting mechanism
1340, which may comprise a wedge 676, as seen in a
first cutout 678’ of FIG. 6, may move from the first wedge
position seen in the first cutout 678’ through the second
wedge position seen in the second cutout 678", and to
the third wedge position seen in the third cutout 678". In
one embodiment, the third wedge position is proximate
abase section distalend 677. Itis also contemplated that
the wedge 676 and the cutting mechanism 640 may be
adapted to extend towards the base section distal end
677 though one or more grooves or bores that may ex-
tend longitudinally through the base section 662. Such
grooves or bores may be seen in FIGS. 8 and 9. Within
one of the one or more grooves or bores which the wedge
676 is adapted to extend through may be a staple 681
resting on a staple base 679, as shown in the second
cutout 678". The wedge 676 may contact the staple base
679, forcing the staple base 679 and attached staple 681
upward toward the clamping section 664. Upon reaching
the tissue clamped between the clamping section 664
and the base section 662, the staple may pierce the tissue
and secure the tissue upon contacting an undercarriage
of the clamping section 664. Seen in FIG. 14 is one ex-
ample of a clamping section undercarriage 1478. The
cutting mechanism 40 seen in FIG. 13 may subsequently
cut the tissue and traveling through a clamping section
notch 1479 in the process.

[0027] The cutting mechanism 640 may also extend
through one of the notches 339 seen in FIG. 3. For ex-
ample, the cutting mechanism 640 may extend through
a middle notch 339'. FIG. 6B shows one portion of the
cutting mechanism 640 through the first cutout 678’. The
cutting mechanism 640 may travel from the first cutting
mechanism position seen in the first cutout 678’ to the
second cutting mechanism position seen in the third cut-
out 678", cutting the tissue, and traveling through a
clamping section notch 1479 in the process.

[0028] In one embodiment, the wedges 676 of the one
or more staple pushers 674 may travel through the tissue
interaction portion 130 seen in FIG. 1 before the cutting
mechanism 640. This may be accomplished by initiating
movement of the cutting mechanism 640 towards the tis-
sue interaction portion 630 after movement of the one or
more staple pushers 674 is initiated towards the tissue
interaction portion 630. For example, the staple rod 1554
may first move from a first staple rod position seen in
FIG. 15 to a second staple rod position seen in FIG. 13
before the cutting mechanism 1540-1340 begins to
move. During this movement of the staple rod 1554 from
the first position of FIG. 15 the wedge 676 may move
from the first position seen in the first cutout 678’ to the
third position seen in the third cutout 678", operatively
contacting the staples 681 in the process. The movement
of the cutting mechanism 640 from the first position seen
in the first cutout 678’ to the second position seen in the
second cutout 678" may be delayed relative to the move-
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ment of the wedge 676 from the first position seen in the
first cutout 678’ to the second position seen in the third
cutout 678". Therefore, the tissue clamped between the
clamping section 664 and the base section 662 may be
stapled before it is cut. The clamping section 1464 is also
seen in FIG. 14.

[0029] When the cutting mechanism 640 and the
wedge 676 are extended to the position seen in the third
cut out 678", the staple rod 1754 may be fully extended
towards the tissue interaction section 630. It is contem-
plated that throughout the specification and claims,
though the term "extended" and "telescoping" are used
to describe movement of various device features, the ac-
tual features of the device 100 may not be extendable or
telescoping device features, the terms may simply refer
to the device features moving to a different location. For
example, as described above with reference to FIGS.
11A and 11B, and in further referring to FIGS. 1 and 17,
as the staple rod 1754 extends towards the tissue inter-
action portion 130, the locking sheath 1760 may be cou-
pled to the staple rod 1754 and may therefore travel with
the staple rod 1754 towards the tissue interaction section
130. Upon retraction of the staple rod 1754, occurring
after the staples 681 are coupled to the tissue and the
cutting mechanism 640 is actuated, an action may occur
at the actuator 110 in order to retract the staple pusher
1754. As seen in FIG. 17, a rear leading edge 1797 of
the staple pusher 1754 may contact the second locking
sheath tab 1753 and push the locking sheath 1760 upon
the staple rod 1754 being retracted, retracting the locking
sheath 1760 along with the staple pusher 1754. In re-
tracting the locking sheath 1760, the first locking sheath
tab 1152 of the locking sheath 1760 will eventually reach
a first clamping sheath notch 1851-1051. As seen in
FIGS. 18 and 10, the first clamping sheath notch
1851-1051 prevents the locking sheath 1060-1860 from
returning towards the tissue interaction portion 130 as
the tab 1052 would contact an edge of the notch 1051 if
attempted to do so. Therefore, the locking sheath is kept
in place upon retracting, and limiting the device 100 to a
single use.

[0030] Therefore, a first action on the actuator 110 of
FIG. 1 or another actuator known in the art, may move
the tissue interaction portion 630-730 from the open po-
sition seen in FIG. 7 to the closed position seen in FIGS.
6A and 6B. Such first action, or a second action on the
actuator 110 may also move the staple rod 1554 seenin
FIG. 15 towards the tissue interaction portion 630, 730.
Such movement of the staple rod 1554 also moves the
clamping sheath 1560, staple pushers 1574, and cutting
mechanism 1540 towards the tissue interaction portion
130. Upon release of the first or second action, or upon
a third action at the actuator 110, the staple rod 1154 and
clamping sheath 1150 move from the position seen in
FIG. 11B to the position seen in FIG. 18, retracting the
staple pushers 1574 and cutting mechanism 1540, pre-
venting extension of the staple rod 1154 a second time.
Such a mechanism may be referred to herein as a single
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application device. Additionally, it is contemplated that
the movement of the rod 1554, sheath 1560, pushers
1574 and cutting mechanism 1540 described herein may
be substantially parallel to the longitudinal axis 325 seen
in FIG. 3.

[0031] Turning now to FIG. 16, seen is a method 1691
of using a medical device 100. One method 1691 starts
at 1601 and at 1611 comprises performing a first function
on the device actuator 110. Itis contemplated that at least
one first function may comprise use of the one or more
triggers 112 seen in FIG. 1.

[0032] At step 1621 the method 1691 comprises mov-
ing the single-use mechanism described above from a
first location to a second location. The single-use mech-
anism may also comprise the clamping sheath 1050.
Moving the clamping sheath 1050 from the first location
to the second location may comprise moving the clamp-
ing sheath 1050 from the first location seen in FIG. 10A
to the second location seen in FIG. 10B.

[0033] At 1631 the method 1691 may comprise per-
forming a second function on the device actuator 110.
One second function may comprise a function similar to
the first function such as, but not limited to, using one or
more triggers 112. Upon performing the second function,
and as seen atstep 1641, the method 1691 may comprise
moving a first section of a medical device extension por-
tion 120 from a first retracted location to a second ex-
tended location. The medical device extension portion
220 may comprise the staple rod 254 and telescoping
sections 224 seen in FIG. 2. Moving the staple rod 254
and telescoping sections 224 from a first retracted loca-
tion to a second extended location may comprise moving
the staple rod 1554 from an initial starting position (i.e.,
the first retracted location), as seen in FIG. 15, to a fully
extended position (i.e., the second extended location),
as seen in FIGS. 11A and 11B. The movement of the
staple rod 1154-1554 from the first position to the second
position may comprise moving the staple rod distal end
1193-1593 towards the tissue interaction portion 130, as
seen in Fig. 1. It should be noted that FIGS. 11A, 11B,
and 15 may have one or more portions of the device 100
seenin FIG. 1 removed in order to better view other por-
tions of the device 100. Specifically, at least the telescop-
ing sections 224 have been removed from FIGS. 11A,
11B, and 15 in order to provide a clearer representation
of the operation of the staple rod 1154-1554, cutting
mechanism 1540-1140, staple pushers 1574, and clamp-
ing sheath 1150-1550. It is fully understood that as the
staple pusher 254 moves towards the tissue interaction
portion 230, as seen in FIG. 2, the staple pusher 254 will
interact with the one or more telescoping sections 224
such that upon performing the second function, the one
or more telescoping sections 224 move from the first re-
tracted position, as seen in FIG. 4 to the second extended
positionseeninFIG. 5. Therefore, as shown in step 1651,
the method 1691 further comprises extending a plurality
of extension portion telescoping sections 224.

[0034] As the staple rod 254 moves towards the tissue
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interaction portion 230, and as seen in FIG. 15 and de-
scribed above, the staple rod 254 may push against the
raised leading section 1591 of the one or more staple
pushers 1574, moving the one or more staple pushers
1574 towards and through the tissue interaction portion
230. As seenin FIG. 6B, upon the staple rod pushing the
one or more staple pushers 674, a wedge 676 portion of
the staple pusher 674 may move from the location seen
in the first cutout 678’ to the position seen in the third
cutout 678" ’, encountering the staple base 679 seen in
the second cutout 678" in the process. The wedge 676
would then push the staple base 679 and coupled staple
681 towards the tissue located between the clamping
section 664 and the base section 662. The staple 681
may then attach to the tissue. In one embodiment, the
staple 681 and/or staple base 679 may comprise a cou-
pling device, and at step 1661 the method comprises
attaching the coupling device to the tissue.

[0035] Returning now to FIGS. 2 and 15, as the staple
rod 254-1554 moves from the position seen in FIG. 15
toward the tissue interaction portion 230, the staple push-
er 1254, as seen in FIG. 12 will approach the cutting
mechanism 1240, and eventually interact with the cutting
mechanism 1354, as seen in FIG. 13. At this point, as
seen in step 1671 of the method 1691, and returning now
to FIG. 6B, the cutting mechanism 640 is pushed towards
the distal end 677 of the base section 662 of the tissue
interaction portion 630, cutting the tissue as it travels to
the location seen in the third cutout 678".

[0036] The method 1691 may further comprise moving
a first section of a medical device extension portion 120,
as seenin FIG. 1, from a first retracted location to a sec-
ond extended location. The first section may comprise a
rod, herein referred to as at least one staple rod 254, also
referred to herein as at least one stapling shaft. Such a
staple rod 254 may move from a first stapling shaft loca-
tion such as, but not limited to the stapling shaft position
seen in FIG. 15 and the location of the staple pusher 674
seen in the first cutout 678’ to a second stapling shaft
location, such as, but no limited to the location of the
staple pusher 654 seen in the third cutout 678" and the
staple rod 1354 seen in FIG. 13.

[0037] In one embodiment, the step 1661 of attaching
a coupling device to tissue may further comprise inter-
acting at least one stapling shaft proximal end with at
least one staple receiving device. Forexample the wedge
676 may comprise a proximal end and the base section
679 may comprise a staple receiving device.

[0038] The single-use mechanism may also be re-
ferred to as the clamping sheath 1050 and/or the locking
sheath 1060, and the clamping sheath 1050 may be re-
ferred to as an inner clamping sheath. In the method
1691, a third function on the device actuator 110 seen in
FIG. 1 may retract the staple rod 254 from the second
extended location. The inner clamping sheath 1050 and
the locking sheath 1060 may prevent the rod 254 from
returning to the first retracted location by coupling the rod
254 to the locking sheath 1060 and the locking sheath
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1060 to the clamping sheath 1050. The inner clamping
sheath 1060 may prevent the rod 254 from returning to
the first retracted location by coupling the rod 254 to the
clamping sheath 1050 at a retracted location.

[0039] Extending atleastone staple pusher 1574, also
referred to herein as a stapling shaft, from a first stapling
shaft location to a second stapling shaft location may
comprise positioning the at least one stapling shaft in at
least one notch 339 located in the plurality of extension
portion telescoping sections 324, as seen in FIG. 3, and
sliding at least a portion of the at least one stapling shaft
through the at least one notch 339. Similarly, the cutting
mechanism 640 may be referred to herein as atleastone
cutting shaft, which may be positioned in at least one
notch 339 and atleast a portion of the at least one cutting
shaft may be slid through the at least one notch 339. The
outer sheath 122 may prevent buckling of the extension
portion telescoping sections.

[0040] The device 100 described above, or at least a
portion thereof, may also be referred to herein as a tissue
coupling system. For example, the tissue coupling sys-
tem may also comprise the actuator 110 and the plurality
of telescoping sections 432 operatively coupled to the
actuator 110, as seen in FIGS. 1 and 4. Alternatively, the
tissue coupling system may only comprise the extension
portion 220 as seen, for example, in FIG. 2 and/or the
tissue interaction portion 630 of FIG. 6, forexample. Each
of the telescoping sections 432 may comprise an upper
section 401 and a lower section 403, as seen in FIG. 4.
The upper section 401 may comprise at least one upper
section slot 423, while the lower section 403 may com-
prise at least one lower surface slot 439. The tissue cou-
pling device 130 seen in FIG. 1 and elsewhere may be
coupled to at least one of the plurality of telescoping sec-
tions 432. Each of the at least one upper section slot 423
may be adapted to receive one of a portion of another
telescoping section 432 and atleast a portion of the tissue
interaction portion 130. In one embodiment, at least one
tissue interaction portion 130 may be referred to as a
tissue coupling device.

[0041] The tissue coupling device may couple to one
or more of a plurality of telescoping sections 432. One
or more telescoping sections may be added to and/or
removed from the tissue coupling system to one of short-
en and lengthen the tissue coupling system. For exam-
ple, one or more of the plurality of telescoping sections
432 may be one of added to and removed from the tissue
coupling system to access a desired tissue.

[0042] In one embodiment, the tissue coupling system
may further comprise a locking mechanism adapted to
limit use of the tissue coupling device to user-specified
number of actions. For example, the locking mechanism
may comprise the locking sheath 1050, coupling sheath
1060, and/or the staple rod 1154. At least one of the
sheaths may comprise at least one, or a plurality of tabs,
as shown and discussed above with respect to FIG. 11.
Each of the plurality of tabs may be adapted to interact
with another sheath and/or a rod such as, but not limited



15 EP 3 653 136 A1 16

to, the staple rod 1154. At least one of the tabs may in-
teract with a notch of another sheath.

[0043] The embodiment may be adapted to release
the locking mechanism at the actuator and re-fire the
additional staples. In other embodiments where the tis-
sue coupling device comprises a tissue stapler, a user-
specified number of actions may comprise a single-use
before resetting occurs - such as, but not limited to, in-
serting additional staples 681 into the device.

[0044] In conclusion, embodiments of the present in-
vention provide for a single gesture to change a mobile
computing device mode of operation. Those skilled in the
art can readily recognize that numerous variations and
substitutions may be made in the invention, its use and
its configuration to achieve substantially the same results
as achieved by the embodiments described herein. Ac-
cordingly, there is no intention to limit the invention to the
disclosed exemplary forms. Many variations, modifica-
tions and alternative constructions fall within the scope
and spirit of the disclosed invention as expressed in the
claims.

[0045] The following clauses set out further illustrative
aspects useful for understanding the appended claims:

(1) A medical device comprising,

an actuator;

an extension portion operatively coupled to the
actuator, the extension portion comprising a first
telescoping section and a second telescoping
section,

each ofthefirsttelescoping section and sec-
ond telescoping sections having,

at least one extended hook section, the at
least one extended hook section having a
head portion and a neck portion, and

a body section, the body section being one
of coupled and integrated to the atleastone
extended hook section, and wherein,

the at least one extended hook section of
the first telescoping section is operatively
coupled to the body section of the second
telescoping section;

a tissue interaction portion operatively coupled
to the extension portion, the tissue interaction
portion comprising at least one of,

a gripping mechanism,
a stapling mechanism, and
a cutting mechanism; and wherein,

the actuator is adapted to control at least one of
the extension portion, gripping mechanism, sta-

pling mechanism, and cutting mechanism.

(2) The medical device of clause 1 further compris-
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Ing,

a clamping sheath wherein, the clamping sheath at
least partially encapsulates the extension portion;
and wherein,

the second telescoping body section comprises at
least one notch adapted to receive the at least one
extended hook section of the first telescoping sec-
tion; and

the at least one notch of the second telescoping sec-
tion and the clamping sheath operatively confine the
first telescoping section at least one extended hook
section to the second telescoping section at least
one notch.

(3) The medical device of clause 2 wherein,

the at least one notch of the second telescoping sec-
tion comprises at least one longitudinally-aligned
notch;

the extension portion further comprises at least one
rod operatively coupled to at least one of the first
telescoping section and the second telescoping sec-
tion; and further comprising,

a single-application device, the single-application
device being adapted to limit use of at least one of
the gripping mechanism, stapling mechanism, and
cutting mechanism to a single use.

(4) The medical device of clause 3 wherein, the sin-
gle-application device comprises a locking sheath,
the locking sheath being adapted to operatively in-
teract with the at least one rod and the clamping
sheath.

(5) The medical device of clause 3 wherein,
the stapling mechanism comprises,

one or more stapling shafts, and one or more
staples; and

the one or more stapling shafts comprise a distal
end and a proximal end,

the distal end is adapted to interact with the
at least one rod; and

the proximal end comprises a wedge adapt-
ed to operatively interact with the one or
more staples.

(6) The medical device of clause 3, wherein, the cut-
ting mechanism comprises one or more cutting
shafts, the one or more cutting shafts comprising,
a distal end adapted to interact with the at least one
rod; and

a proximal end comprising at least one sharp edge.

(7) The medical device of clause 1 further comprising
a longitudinal axis; and wherein,

atleasta portion of the cutting mechanismis adapted
to initiate moving substantially parallel to the longi-
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tudinal axis at a first period of time; and

atleast a portion of the stapling mechanism is adapt-
ed to initiate moving substantially parallel to the lon-
gitudinal axis at a second period of time, the second
period of time being different from the first period of
time.

(8) A method of using a medical device comprising,
performing a first function on a device actuator;
moving a single-use mechanism from a first location
to a second location; performing a second function
on the device actuator;

moving a first section of a medical device extension
portion from a first retracted location to a second
extended location;

extending a plurality of extension portion telescoping
sections; attaching a coupling device to tissue; and
cutting the tissue.

(9) The method of clause 8 wherein,

the first section of the medical device comprises a
rod;

moving a first section of a medical device extension
portion from a first retracted location to a second
extended location comprises extending,

at least one stapling shaft from a first stapling
shaftlocation to a second stapling shaftlocation,
and

the staple rod from the first retracted location to
the second extended location; attaching a cou-
pling device to tissue comprises,

interacting at least one stapling shaft proximal
end with at least one staple receiving device,
and

attaching one or more staples to the tissue.

(10) The method of clause 9, wherein,

the single-use mechanism comprises an inner
clamping sheath; and

further comprising,

performing a third function on the device actua-
tor;

retracting the staple rod from the second extend-
ed location; and

using the inner clamping sheath to prevent the
rod from returning to the first retracted location.

(11) The method of clause 10 wherein, using the
inner clamping sheath to prevent the rod from return-
ing to the first retracted location comprises coupling
the rod to the clamping sheath at a second retracted
location.

(12) The method of clause 9 wherein, extending at
least one stapling shaft from a first stapling shaft lo-
cation to a second stapling shaft location comprises,
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positioning the at least one stapling shaft in at least
one notch located in the plurality of extension portion
telescoping sections; and

sliding at least a portion of the at least one stapling
shaft through the at least one notch.

(13) The method of clause 12 further comprising,
positioning at least one cutting shaft in the at least
one notch; and

sliding at least a portion of the at least one cutting
shaft through the at least one notch.

(14) The method of clause 8 wherein, extending the
plurality of extension portion telescoping sections
comprises, using a sheath to prevent buckling of the
extension portion telescoping sections.

(15) A tissue coupling system comprising,

an actuator;

a plurality of telescoping sections operatively cou-
pled to the actuator, wherein, each of the telescoping
sections comprises,

an upper section,

a lower section,

at least one upper section slot, and
at least one lower section slot,

a tissue coupling device coupled to at least one of
the plurality of telescoping sections; and wherein,
each at least one upper section slot is adapted to
receive one of,

a portion of another telescoping section, and
the tissue coupling device.

(16) The tissue coupling system of clause 15 where-
in, one or more of the plurality of telescoping sections
are one or added to and removed from the tissue
coupling system to,

one of shorten and lengthen the tissue coupling sys-
tem; and

access tissue.

(17) The tissue coupling system of clause 15, further
comprising a locking mechanism adapted to limit use
of the tissue coupling device to a user-specified
number of actions.

(18) The tissue coupling system of clause 17, where-
in,

the tissue coupling device comprises a tissue sta-
pler; and

the user-specified number of actions comprises a
single-use.

(19) The tissue coupling system of clause 15 further
comprising at least one sheath, the at least one
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sheath comprising a plurality of tabs, each of the
plurality of tabs adapted to interact with one of an-
other sheath and a rod.

(20) The tissue coupling system of clause 19, where-
in, atleastone of each of the plurality of tabs interacts
with a notch of another sheath.

Claims

Adevice foruse in laparoscopic surgery, comprising:

a distal end having a tissue interaction portion
(130);

a proximal end having a device actuator (110);
aprotective sheath (122) having a distal end and
a proximal end and extending at least partially
between the tissue interaction portion (130) and
the device actuator (110); and

a plurality of telescoping sections (254) posi-
tioned in and movable relative to the protective
sheath (122) between an extended configura-
tion (432), wherein a body section (528’) of a
first one of the telescoping sections (424’) is
spaced apart from a body section (528") of a
second one of the telescoping sections (424"),
and a retracted configuration (534) wherein the
body section (528’) of the first one of the tele-
scoping sections (424’) is in contact with the
body section (528") of the second one of the
telescoping sections (424"), wherein:

the plurality of telescoping sections (254)
are movable from the extended configura-
tion (432) in response to a manipulation of
the device actuator (110); and

the tissue interaction portion (130) is con-
figured to interact with tissue in response to
the manipulation of the device actuator
(110).

The device of claim 1, wherein:

the tissue interaction portion (130) comprises at least
one of a gripping mechanism, a clamping section, a
coupling mechanism, or a cutting mechanism.

The device of claim 2, wherein:

the at least one of the gripping mechanism, the
clamping section, the coupling mechanism, or the
cutting mechanism is configured to interact with tis-
sue in response to the manipulation of the device
actuator.

The device of claim 1, wherein:

the device actuator comprises a rod (1554) config-
ured to move the telescoping sections in response
to the manipulation.
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5. The device of claim 4, further comprising:

a cutting mechanism (640); and

at least one staple pusher (1574) positioned in
the protective sheath (122), wherein:

the at least one staple pusher (1574) is translat-
able in response to translation of the rod (1554),
wherein:

the rod (1554) is further configured to move the
cutting mechanism (640).

6. The device of claim 5, wherein:

the at least one staple pusher (1574) comprises
a raised leading section (1591) and a raised fol-
lowing section (1592) configured to enable distal
and proximal movement of the at least one sta-
ple pusher (1574)in response to distal and prox-
imal movement of the rod (1554); and

the cutting mechanism (1540) comprises a
raised following section (1592), whereby move-
ment of the cutting mechanism (1540) is delayed
relative to movement of the at least one staple
pusher (1574).

The device of claim 1, further comprising:

a cutting mechanism (640) positioned in the protec-
tive sheath (122) and slidable relative to the protec-
tive sheath (122) and through a lower section slot
(439) in at least one of the plurality of telescoping
sections (424’, 424")

The device of claim 7, wherein:

the first one of the plurality of telescoping sec-
tions (424’) further comprises an attachment
section (326); and

the second one of the plurality of telescoping
sections (424") further comprises a body section
notch (323) adapted to slidably receive the at-
tachment section (326) of the first one of the
plurality of telescoping sections (424’), whereby:
the first one and the second one of the plurality
of telescoping sections (424’, 424") remain cou-
pled in the extended configuration (432) and the
retracted configuration (534).

The device of claim 8, wherein:

the protective sheath (122), the attachment section
(326), and the body section notch (323) are adapted
to limit the plurality of telescoping sections (424°,
424") to sliding motion.

10. The device of claim 8, wherein:

the device actuator comprises arod (1554) con-
figured to move the telescoping sections in re-
sponse to the manipulation,
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the rod (1554), the attachment section (326) and
the body section notch (323) are adapted to en-
able movement from the retracted configuration
(534) to the extended configuration (432) in re-
sponse to a second manipulation of the device
actuator (110).

11. The device of claim 1, further comprising:
at least one of a locking sheath (1060) or a clamping
sheath (1050) configured to limit the device to a sin-
gle use.
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