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Description

BACKGROUND

[0001] The present invention relates to surgical instru-
ments and, in various embodiments, to surgical cutting
and stapling instruments and staple cartridges therefor
that are designed to cut and staple tissue.
[0002] US 2009/0218384 A1 relates to a structure for
attachment of buttress material to anvils and cartridges
of surgical staplers.

SUMMARY OF THE INVENTION

[0003] The invention is defined by the appended
claims. Figures 57-63 show an anvil-attached layer with
clips on both end portions as claimed in claim 1 of the
application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The features and advantages of this invention,
and the manner of attaining them, will become more ap-
parent and the invention itself will be better understood
by reference to the following description of embodiments
of the invention taken in conjunction with the accompa-
nying drawings, wherein:

FIG. 1 is a left front perspective view of a surgical
stapling and severing instrument with a handle por-
tion including a link triggered automatic retraction
and a ratcheting manual retraction mechanism;
FIG. 2 is a right aft perspective view of the surgical
stapling and severing instrument of FIG. 1 with a
portion of an elongate shaft cut away and a right half
shell of a handle housing removed to expose an au-
tomatic end-of-firing travel retraction mechanism
and a manual firing retraction mechanism;
FIG. 3 is a right aft perspective disassembled view
of the handle portion and an elongate shaft of the
surgical stapling and severing instrument of FIG. 1;
FIG. 4 is a right side view in elevation of the partially
disassembled surgical stapling and severing instru-
ment of FIG. 1;
FIG. 5 is a right aft perspective view of the partially
disassembled surgical stapling and severing instru-
ment of FIG. 1 with a closure mechanism closed and
clamped and the side pawl firing mechanism com-
pleting a first stroke and with a manual retraction
mechanism removed to expose a distal link of the
linked rack that triggers automatic retraction of the
firing mechanism;
FIG. 6 is a left side view in elevation of the partially
disassembled surgical stapling and severing instru-
ment of FIG. 4 in an initial state of end effector open
and anti-backup mechanism engaged;
FIG. 7 is a left side detail in elevation of the disas-
sembled surgical stapling and severing instrument

of FIG. 1 immediately after the distal link has actu-
ated and locked forward the anti-backup release le-
ver, allowing the linked rack to retract;
FIG. 8 is a right disassembled perspective view of
the idler and aft gears and manual retraction lever
and ratcheting pawl of a manual retraction mecha-
nism of the surgical stapling and severing instrument
of FIG. 1;
FIG. 9 is a partially disassembled left side view in
elevation of a surgical stapling and severing instru-
ment of FIG. 1 with the anti-backup mechanism en-
gaged to a fully fired linked rack that is disconnected
from a combination tension/compression spring prior
to actuation of the manual retraction lever of FIG. 8;
FIG. 10 is a partially disassembled left side view in
elevation of the surgical stapling and severing instru-
ment of FIG. 9 with hidden portions of the anti-backup
release lever, aft gear, and manual firing release le-
ver shown in phantom;
FIG. 11 is a partially disassembled left side view in
elevation of the surgical stapling and severing instru-
ment of FIG. 10 after actuation of the manual firing
release lever has manually retracted the link rack;
FIG. 12 is a partially disassembled left side view in
elevation of the surgical stapling and severing instru-
ment of FIG. 11 with the linked rack omitted depicting
the manual firing release lever disengaging the anti-
backup mechanism;
FIG. 13 is a right side view in elevation of an alter-
native anti-backup release mechanism with the
linked rack in a retracted position and the anti-back-
up release lever proximally positioned with the anti-
backup plate engaged to the firing rod;
FIG. 14 is a right detail side view in elevation of the
aft gear, automatic retraction cam wheel and distal-
most link of FIG. 13;
FIG. 15 is a right side view in elevation of an auto-
matic release mechanism after a further firing stroke
causes the automatic retraction cam wheel to distally
slide and lock the anti-backup release lever, disen-
gaging the anti-backup mechanism;
FIG. 16 is a left, front perspective view of an open
staple applying assembly with a right half portion of
a replaceable staple cartridge included in a staple
channel;
FIG. 17 is an exploded perspective view of the staple
applying assembly of FIG. 16 with a complete re-
placeable staple cartridge and an nonarticulating
shaft configuration;
FIG. 18 is a perspective view of a plurality of staple
drivers positionable within a cartridge body of a sta-
ple cartridge;
FIG. 19 is a perspective view of a two-piece knife
and firing bar ("E-beam") of the staple applying as-
sembly of FIG. 16;
FIG. 20 is a perspective view of a wedge sled of a
staple cartridge of a staple applying assembly;
FIG. 21 is a left side view in elevation taken in lon-
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gitudinal cross section along a centerline line 21-21
of the staple applying assembly of FIG. 16;
FIG. 22 is a perspective view of the open staple ap-
plying assembly of FIG. 16 without the replaceable
staple cartridge and without a distal portion of a sta-
ple channel;
FIG. 23 is a front view in elevation taken in cross
section along line 23-23 of the staple applying as-
sembly of FIG. 16 depicting internal staple drivers of
the staple cartridge and portions of the two-piece
knife and firing bar;
FIG. 24 is a left side view in elevation taken generally
along the longitudinal axis of line 24-24 of a closed
staple applying assembly of FIG. 16 to include center
contact points between the two-piece knife and
wedge sled but also laterally offset to show staples
and staple drivers within the staple cartridge;
FIG. 25 is a left side detail view in elevation of the
staple applying assembly of FIG. 24 with the two-
piece knife retracted slightly more as typical for sta-
ple cartridge replacement;
FIG. 26 is a left side detail view in elevation of the
staple applying assembly of FIG. 25 with the two-
piece knife beginning to fire, corresponding to the
configuration depicted in FIG. 24;
FIG. 27 is a left side cross-sectional view in elevation
of the closed staple applying assembly of FIG. 24
after the two-piece knife and firing bar has distally
fired;
FIG. 28 is a left side cross-sectional view in elevation
of the closed staple applying assembly of FIG. 27
after firing of the staple cartridge and retraction of
the two-piece knife;
FIG. 29 is a left side cross-sectional detail view in
elevation of the staple applying assembly of FIG. 28
with the two-piece knife allowed to drop into a lockout
position;
FIG. 30 is a perspective view of a surgical stapling
instrument including a shaft and a detachable end
effector;
FIG. 31 is a partial perspective view of the shaft and
the end effector of the surgical stapling instrument
of FIG. 30;
FIG. 32 is a partial perspective view of the end ef-
fector being assembled to the shaft of the surgical
stapling instrument of FIG. 30;
FIG. 33 is another partial perspective view of the end
effector being assembled to the shaft of the surgical
stapling instrument of FIG. 30;
FIG. 34 is a partial cross-sectional elevational view
illustrating the end effector uncoupled to the shaft of
the surgical stapling instrument of FIG. 30;
FIG. 35 is a partial cross-sectional elevational view
illustrating the end effector coupled to the shaft of
the surgical stapling instrument of FIG. 30, and fur-
ther illustrating a slide collar in an open, unlocked
position;
FIG. 36 is a partial cross-sectional elevational view

illustrating the end effector coupled to the shaft of
the surgical stapling instrument of FIG. 30, and fur-
ther illustrating the slide collar in a closed, locked
position;
FIG. 37 is an exploded view of the end effector of
FIG. 30 illustrated with components removed;
FIG. 38 is an exploded view of the shaft of FIG. 30;
FIG. 39 is a longitudinal cross-sectional view of an
anvil in a closed position and a staple cartridge com-
prising a rigid support portion and a compressible
tissue thickness compensator illustrated with staples
being moved from an unfired position to a fired po-
sition during a first sequence;
FIG. 40 is another cross-sectional view of the anvil
and the staple cartridge of FIG. 39 illustrating the
anvil in an open position after the firing sequence
has been completed;
FIG. 41 is a partial detail view of the staple cartridge
of FIG. 39 illustrating the staples in an unfired posi-
tion;
FIG. 42 is a partial cross-sectional view of an end
effector of a surgical stapling instrument in accord-
ance with at least one aspect;
FIG. 43 is a partial cross-sectional view of an end
effector in accordance with at least one alternative
aspect;
FIG. 44 is a partial cross-sectional view of an end
effector in accordance with another alternative as-
pect;
FIG. 45 is a partial cross-sectional view of an end
effector illustrated in a flexed condition;
FIG. 46 is a partial cross-sectional view of the end
effector of FIG. 45 in a released condition;
FIG. 47 is a perspective view of a tissue thickness
compensator;
FIG. 48 is a perspective view of the tissue thickness
compensator of FIG. 47 being assembled to a staple
cartridge;
FIG. 49 is an exploded view of the tissue thickness
compensator and the staple cartridge of FIG. 48;
FIG. 50 is a detail view of a proximal end of a tissue
thickness compensator;
FIG. 51 is a partial elevational view of the tissue thick-
ness compensator of FIG. 50 assembled to a staple
cartridge;
FIG. 52 is a plan view of the tissue thickness com-
pensator and staple cartridge of FIG. 51;
FIG. 53 is a front view of a mount for holding a tissue
thickness compensator to a staple cartridge;
FIG. 54 is a side view of the mount of FIG. 53;
FIG. 55 is a rear view of the mount of FIG. 53;
FIG. 56 is a bottom view of the mount of FIG. 53;
FIG. 57 is a plan view of an end effector insert in
accordance with at least one embodiment;
FIG. 58 is an elevational view of the end effector
insert of FIG. 57;
FIG. 59 is a perspective view of the end effector insert
of FIG. 57;
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FIG. 60 is a partial perspective view of the end ef-
fector insert of FIG. 57 depicting the end effector
insert engaging the anvil of the end effector of a sur-
gical instrument;
FIG. 61 is a partial perspective view of the end ef-
fector insert of FIG. 57 depicting the end effector
insert engaging the staple cartridge of the end effec-
tor of a surgical instrument;
FIG. 62 is an elevational view of the end effector
insert of FIG. 57 depicting the end effector insert en-
gaging the end effector of a surgical instrument;
FIG. 63 is an elevational view of the end effector
insert of FIG. 57 positioned in the end effector of a
surgical instrument;
FIG. 64 is a partial perspective view of an embodi-
ment of a staple cartridge assembly that includes a
staple-cartridge layer and an anvil-attachable layer
positioned relative to a staple cartridge;
FIG. 65 is a partial perspective view of the staple
cartridge assembly of FIG. 64, wherein the anvil-at-
tachable layer is fastened to the staple cartridge;
FIG. 66 is a partial perspective view of an embodi-
ment of a staple cartridge assembly that includes a
staple-cartridge layer and an anvil-attachable layer
positioned relative to a staple cartridge, wherein a
proximal end portion of the anvil-attachable layer is
attached to attachment features of the staple car-
tridge by an adhesive or by a weld, and wherein a
portion of the anvil-attachable layer is shown as be-
ing transparent for purposes of illustration;
FIG. 67 is a partial perspective view of the staple
cartridge assembly of FIG. 66, wherein a corner of
the proximal end portion of the anvil-attachable layer
is shown detached and lifted away from the staple
cartridge;
FIG. 68 is a partial perspective view of an embodi-
ment of a staple cartridge assembly, that includes a
staple cartridge layer and an anvil-attachable layer
positioned relative to a staple cartridge, wherein the
anvil-attachable layer is attached to the staple car-
tridge layer;
FIG. 69 is a detail view of the staple cartridge layer
of FIG. 68 and the anvil-attachable layer attached
thereto;
FIG. 70 is a partial plan view of an embodiment of
an anvil-attachable layer;
FIG. 71 is a partial plan view of the anvil-attachable
layer of FIG. 70 being cut by a cutting blade;
FIG. 72 is a plan view of a tissue compensator of a
sleeve in accordance with at least one aspect;
FIG. 73 is a perspective view of the tissue compen-
sator of FIG. 72;
FIG. 74 is an elevational view of the tissue compen-
sator of FIG. 72;
FIG. 75 is a perspective view of a tissue thickness
compensator;
FIG. 76 is a perspective view of the tissue thickness
compensator of FIG. 75 attached to a staple car-

tridge;
FIG. 77 is a detail view of one tissue thickness com-
pensator of FIG. 75 at least partially overlapped with
another tissue thickness compensator of FIG. 75;
FIG. 78 is a perspective view of a staple cartridge
including a tissue thickness compensator attached
thereto;
FIG. 79 is a detail view of one tissue thickness com-
pensator of FIG. 78 at least partially overlapped with
another tissue thickness compensator of FIG. 78;
FIG. 80 is an exploded view of a staple cartridge
including a tissue thickness compensator including
a plurality of layers;
FIG. 81 is a cross-sectional diagram illustrating a
tissue thickness compensator of FIG. 80 implanted
on one side of patient tissue and another tissue thick-
ness compensator of FIG. 80 implanted on the other
side of the tissue;
FIG. 82 is an exploded perspective view of an end
effector of a stapling instrument comprising a staple
cartridge and a tissue thickness compensator ac-
cording to various embodiments;
FIG. 83 is a cross sectional view of the tissue thick-
ness compensator in FIG. 82 according to various
aspects;
FIG. 84 is a top view of a tissue thickness compen-
sator including a plurality of circular pieces according
to various aspects;
FIG. 85 is a top view of a tissue thickness compen-
sator including a plurality of circular pieces according
to various aspects;
FIG. 85A is a cross sectional view of a tissue thick-
ness compensator according to various aspects;
FIG. 86 is a top view of a tissue thickness compen-
sator according to various aspects;
FIG. 87 is a top view of a tissue thickness compen-
sator including a plurality of hexagonal pieces ac-
cording to various aspects;
FIG. 88 is a top view of a fastened tissue thickness
compensator including a plurality of pieces accord-
ing to various aspects;
FIG. 89 is a top view of a tissue thickness compen-
sator including a plurality of slits according to various
aspects;
FIG. 90A is an exploded view of a staple cartridge
and a layer in accordance with at least one aspect;
FIG. 90B is a cross-sectional view of a layer and
tissue T captured between a staple cartridge and an
anvil in accordance with at least one aspect;
FIG. 90C is a perspective view of a layer comprising
pillar-shaped cleats in accordance with at least one
aspect;
FIG. 91 is a cross-sectional view of the layer in FIG.
90C;
FIG. 92 is a perspective view of a layer comprising
linear protrusions in accordance with at least one
aspect;
FIG. 93 is a cross-sectional view of the layer in FIG.
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92;
FIG. 94 is a perspective view of a layer comprising
dome-shaped protrusions in accordance with at
least one aspect;
FIG. 95 is a cross-sectional view of the layer in FIG.
94;
FIG. 96 is a perspective view of a layer comprising
linear depressions in accordance with at least one
aspect;
FIG. 97 is a cross-sectional view of the layer in FIG.
96;
FIG. 98 is a perspective view of a layer comprising
linear protrusions in accordance with at least one
aspect;
FIG. 99 is a cross-sectional view of the layer in FIG.
98;
FIG. 100 is a perspective view of a layer comprising
linear protrusions in accordance with at least one
aspect;
FIG. 101 is a perspective view of a layer comprising
cone-shaped protrusions in accordance with at least
one aspect;
FIG. 102 is a perspective view of a layer comprising
pyramid-shaped protrusions in accordance with at
least one aspect;
FIG. 103 is a cross-sectional view of the layer in FIG.
102 in accordance with at least one aspect;
FIG. 104 is a perspective view of a layer in accord-
ance with at least one aspect;
FIG. 105 is a cross-sectional view of the layer in FIG.
104;
FIG. 106 is a perspective view of a layer comprising
depressions in accordance with at least one aspect;
FIG. 107 is a cross-sectional view of the layer in FIG.
106;
FIG. 107A is a cross-sectional view of a layer com-
prising portions with reduced thickness and tissue T
captured between an anvil comprising a plurality of
staple forming pockets and a staple cartridge in ac-
cordance with at least one aspect;
FIG. 107B is a cross-sectional view of a layer com-
prising a plurality of protrusions and tissue T cap-
tured between an anvil comprising a plurality of sta-
ple forming pockets and a staple cartridge in accord-
ance with at least one aspect;
FIG. 108 illustrates a tissue thickness compensator
comprising a flowable attachment portion according
to certain non-limiting aspects;
FIG. 109 illustrates a pressure sensitive adhesive
laminate in an unstressed position aligned with a slot
in the staple cartridge according to certain non-lim-
iting aspects;
FIG. 110 illustrates the pressure sensitive adhesive
laminate in FIG. 109 releasably attached to a staple
cartridge according to certain non-limiting aspects;
FIG. 111 illustrates a tissue thickness compensator
comprising a flowable attachment portion according
to certain non-limiting aspects;

FIG. 112 illustrates a pressure sensitive adhesive
laminate in an unstressed position aligned with sta-
ple cavities in the staple cartridge according to cer-
tain non-limiting aspects;
FIG. 113 illustrates the pressure sensitive adhesive
laminate in FIG. 112 releasably attached to a staple
cartridge according to certain non-limiting aspects;
FIGS. 114-118 illustrate a pressure sensitive adhe-
sive laminate comprising an adhesive tab according
to certain non-limiting aspects;
FIGS. 119-124 illustrate a pressure sensitive adhe-
sive laminate comprising an adhesive tab according
to certain non-limiting aspects;
FIGS. 125-128 illustrate a pressure sensitive adhe-
sive laminate comprising tabs to releasably attach
to an anvil according to certain non-limiting aspects;

[0005] Corresponding reference characters indicate
corresponding parts throughout the several views. The
exemplifications set out herein illustrate certain embod-
iments of the invention, in one form, and such exempli-
fications are not to be construed as limiting the scope of
the invention in any manner.

DETAILED DESCRIPTION

[0006] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of
the devices and methods disclosed herein. One or more
examples of these embodiments are illustrated in the ac-
companying drawings. Those of ordinary skill in the art
will understand that the devices and methods specifically
described herein and illustrated in the accompanying
drawings are non-limiting exemplary embodiments and
that the scope of the various embodiments of the present
invention is defined solely by the claims. The features
illustrated or described in connection with one embodi-
ment may be combined with the features of other em-
bodiments, only to the extent that those features are com-
patible, rather than alternative, features. Such modifica-
tions and variations are intended to be included within
the scope of the present invention.
[0007] Reference throughout the specification to "var-
ious embodiments," "some embodiments," "one embod-
iment," or "an embodiment", or the like, means that a
particular feature, structure, or characteristic described
in connection with the embodiment is included in at least
one embodiment. Thus, appearances of the phrases "in
various embodiments," "in some embodiments," "in one
embodiment", or "in an embodiment", or the like, in places
throughout the specification are not necessarily all refer-
ring to the same embodiment. Furthermore, the particular
features, structures, or characteristics may be combined
in any suitable manner in one or more embodiments.
Thus, the particular features, structures, or characteris-
tics illustrated or described in connection with one em-
bodiment may be combined, in whole or in part, with the
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features, structures, or characteristics of one or more oth-
er embodiments, only to the extent that those features
are compatible, rather than alternative, features. Such
modifications and variations are intended to be included
within the scope of the present invention.
[0008] The terms "proximal" and "distal" are used here-
in with reference to a clinician manipulating the handle
portion of the surgical instrument. The term "proximal"
referring to the portion closest to the clinician and the
term "distal" referring to the portion located away from
the clinician. It will be further appreciated that, for con-
venience and clarity, spatial terms such as "vertical",
"horizontal", "up", and "down" may be used herein with
respect to the drawings. However, surgical instruments
are used in many orientations and positions, and these
terms are not intended to be limiting and/or absolute.
[0009] Various exemplary devices and methods are
provided for performing laparoscopic and minimally in-
vasive surgical procedures. However, the person of or-
dinary skill in the art will readily appreciate that the various
methods and devices disclosed herein can be used in
numerous surgical procedures and applications includ-
ing, for example, in connection with open surgical proce-
dures. As the present Detailed Description proceeds,
those of ordinary skill in the art will further appreciate that
the various instruments disclosed herein can be inserted
into a body in any way, such as through a natural orifice,
through an incision or puncture hole formed in tissue,
etc. The working portions or end effector portions of the
instruments can be inserted directly into a patient’s body
or can be inserted through an access device that has a
working channel through which the end effector and elon-
gated shaft of a surgical instrument can be advanced.
[0010] In FIGS. 1 and 2, a surgical stapling and sev-
ering instrument 8010 can comprise an anvil 8014 which
may be repeatably opened and closed about its pivotal
attachment to an elongate staple channel 8016. A staple
applying assembly 8012 can comprise the anvil 8014 and
the channel 8016, wherein the assembly 8012 can be
proximally attached to the elongate shaft 8018 forming
an implement portion 8022. When the staple applying
assembly 8012 is closed, or at least substantially closed,
the implement portion 8022 can present a sufficiently
small cross-section suitable for inserting the staple ap-
plying assembly 8012 through a trocar. In various as-
pects, the assembly 8012 can be manipulated by a han-
dle 8020 connected to the shaft 8018. The handle 8020
can comprise user controls such as a rotation knob 8030
that rotates the elongate shaft 8018 and staple applying
assembly 8012 about a longitudinal axis of the shaft
8018. A closure trigger 8026, which can pivot in front of
a pistol grip 8036 about a closure trigger pin 8152 (FIG.
3) engaged laterally across the handle housing 8154,
can be depressed to close the staple applying assembly
8012. In various aspects, a closure release button 8038
can be outwardly presented on the handle 8020 when
the closure trigger 8026 is clamped such that the release
button 8038 can be depressed to unclamp the closure

trigger 8026 and open the staple applying assembly
8012, as described in greater detail below. A firing trigger
8034, which can pivot in front of the closure trigger 8026,
can cause the staple applying assembly 8012 to simul-
taneously sever and staple tissue clamped therein. In
various circumstances, as described in greater detail be-
low, multiple firing strokes can be employed using the
firing trigger 8034 to reduce the amount of force required
to be applied by the surgeon’s hand per stroke. In certain
aspects, the handle 8020 can comprise rotatable right
and/or left indicator wheels 8040, 8041 (FIG. 3) which
can indicate the firing progress. For instance, full firing
travel may require three full firing strokes of firing trigger
8034 and thus the indicator wheels 8040, 8041 can rotate
up to one-third of a revolution each per stroke of firing
trigger 8034. As described in greater detail below, a man-
ual firing release lever 8042 can allow the firing system
to be retracted before full firing travel has been complet-
ed, if desired, and, in addition, the firing release lever
8042 can allow a surgeon, or other clinician, to retract
the firing system in the event that the firing system binds
and/or fails.
[0011] With reference to FIGS. 1 and 3, the elongate
shaft 8018 can comprise an outer structure including a
longitudinally reciprocating closure tube 8024 that pivots
the anvil 8014 toward its close position in response to
the proximal depression of the closure trigger 8026 of
handle 8020. The elongate channel 8018 can be con-
nected to the handle 8020 by a frame 8028 (FIG. 3) that
is internal to the closure tube 8024. The frame 8028 can
be rotatably engaged to the handle 8020 so that the ro-
tation of the rotation knob 8030 (FIG. 1) can rotate the
implement portion 8022. With particular reference to FIG.
3, the rotation knob 8030 can be comprised of two half-
shells which can include one or more inward projections
8031 that can extend through one or more elongate side
openings 8070 in the closure tube 8024 and engage the
frame 8028. As a result of the above, the rotation knob
8030 and the frame 8028 can be rotated together, or
synchronously, such that the rotated position of knob
8030 determines the rotated position of the implement
portion 8022. In various aspects, the longitudinal length
of the longer opening 8070 is sufficiently long to allow
the longitudinal closure motion, and opening motion, of
the closure tube 8024. With regard to generating the clo-
sure motion of closure tube 8024, referring primarily to
FIGS. 3 and 5, an upper portion 8160 of the closure trigger
8026 can push forward a closure yoke 8162 (FIG. 4) via
a closure link 8164. The closure link 8164 is pivotally
attached at its distal end by a closure yoke pin 8166 to
the closure yoke 8162 and is pivotally attached at its prox-
imal end by a closure link pin 8168. In various aspects,
the closure trigger 8026 can be urged to an open position
by a closure trigger tension spring 8246 that is connected
proximally to the upper portion 8160 of the closure trigger
8026 and a handle housing 8154 formed by right and left
half shells 8156, 8158. The tension force applied by the
tension spring 8246 can be overcome by a closing force
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applied to the closure trigger 8026 in order to advance
the yoke 8162, closure link 8164, and the closure tube
8024 distally.
[0012] As the closure trigger 8026 is actuated, or de-
pressed, as described above, the closure release button
8038 can be positioned such that the surgeon, or other
clinician, can push the closure release button 8038, if
desired, and allow the closure trigger 8026, and the rest
of the surgical instrument, to return to an unactuated
state. In various aspects, the closure release button 8038
can be connected to a pivoting locking arm 8172 by a
central lateral pivot 8173 such that motion can be trans-
ferred between the release button 8038 and the locking
arm 8172. Referring again to FIG. 3, a compression
spring 8174 can bias the closure release button 8038
proximally, i.e., clockwise about the central lateral pivot
8173 as viewed from the right and the upper portion 8160
of the closure trigger 8026 can include a proximal crest
8170 with an aft notch 8171. As the closure trigger 8026
is depressed, the pivoting locking arm 8172 can ride upon
the proximal crest 8170 and when the closure trigger
8026 reaches its fully depressed position, it should be
appreciated that the aft notch 8171 is presented below
the pivoting locking arm 8172 which drops into and locks
against the aft notch 8171 under the urging of the com-
pression spring 8174. At such point, manual depression
of the closure release button 8038 rotates the pivoting
locking arm 8172 upward and out of aft notch 8171 there-
by unlocking the closure trigger 8026 and allowing the
closure trigger 8026 to be returned to its unclamped po-
sition.
[0013] Once the closure trigger 8026 is proximally
clamped, as discussed above, the firing trigger 8034 can
be drawn toward the pistol grip 8036 in order to advance
a firing rod 8032 distally from the handle 8020. In various
aspects, the firing trigger 8034 can pivot about a firing
trigger pin 8202 that laterally traverses and is engaged
with the right and left half shells 8156, 8158 of the handle
8020. The firing trigger 8034, when actuated, can ad-
vance a linked transmission firing mechanism 8150. The
linked transmission firing mechanism 8150 can be urged
into a retracted, unfired, position by a spring 8184 that
is, one, attached to the pistol grip 8036 of the handle
8020 and, two, attached to one of the links, for example,
of the linked transmission firing mechanism 8150 as de-
scribed in greater detail below. The spring 8184 can com-
prise a nonmoving end 8186 connected to the housing
8154 and a moving end 8188 connected to a proximal
end 8190 of a steel band 8192. A distally-disposed end
8194 of the steel band 8192 can be attached to an at-
tachment feature 8195 on a front link 8196a of a plurality
of links 8196a -8196d that form a linked rack 8200. Linked
rack 8200 can be flexible such that it can readily retract
into the pistol grip 8036 and minimize the length of the
handle 8020 and yet form a straight rigid rack assembly
that may transfer a significant firing force to and/or
through the firing rod 8032. As described in greater detail
below, the firing trigger 8034 can be engaged with a first

link 8196a during a first actuation of the firing trigger 8034,
engaged with a second link 8196b during a second ac-
tuation of the firing trigger 8034, engaged with a third link
8196c during a third actuation of the firing trigger 8034,
and engaged with a fourth link 8196d during a fourth ac-
tuation of the firing trigger 8034, wherein each actuation
of the firing trigger 8034 can advance the linked rack
8200 distally an incremental amount. In various aspects,
further to the above, the multiple strokes of firing trigger
8034 can rotate the right and left indicator gauge wheels
8040, 8041 to indicate the distance in which the linked
rack 8200 has been advanced.
[0014] Referring now to FIGS. 3 and 5, an anti-backup
mechanism 8250 can prevent the combination ten-
sion/compression spring 8184 from retracting the linked
rack 8200 between firing strokes. In various aspects, a
coupling slide tube 8131 abuts the first link 8196a and
connects to the firing rod 8032 to communicate the firing
motion. The firing rod 8032 extends proximally out of a
proximal end of the frame 8028 and through a through
hole 8408 of an anti-backup plate 8266. The through hole
8408 is sized to slidingly receive the firing rod 8032 when
perpendicularly aligned but to bind when tipped. A lower
tab attachment 8271 extends proximally from a lower lip
of the proximal end of the frame 8028, extending through
an aperture 8269 on a lower edge of the anti-backup
plate 8266. This lower tab attachment 8271 draws the
lower portion of the anti-backup plate 8266 proximate to
the frame 8028 so that the anti-backup plate 8266 is per-
pendicular when the firing rod 8032 is distally advanced
and allowed to tip top aft into a binding state when the
firing rod 8032 attempts to retract. An anti-backup com-
pression spring 8264 is distally constrained by the prox-
imal end of the frame 8028 and proximally abuts a top
portion of the anti-backup plate 8266, biasing the anti-
backup plate 8266 to a locking state. Opposing the spring
bias, an anti-backup cam tube 8268 slidingly encompass-
es the coupling slide tube 8131 and abuts the anti-backup
plate 8266. A proximally projecting anti-backup yoke
8256 attached to the anti-backup cam tube 8268 extends
overtop of the closure yoke 8162.
[0015] Referring to FIG. 3, a link triggered automatic
retraction mechanism 8289 is incorporated into the sur-
gical stapling and severing instrument 8010 to cause
knife retraction at the end of full firing travel. To that end,
the distal link 8196d includes a tang 8290 that projects
upwardly when the distal link 8196d is advanced into rack
channel 8291 (FIG. 3) formed in the closure yoke 8162.
This tang 8290 is aligned to activate a bottom proximal
cam 8292 on an anti-backup release lever 8248 (FIG. 6).
With particular reference to FIG. 6, structures formed in
the right and left half shells 8156, 8158 constrain move-
ment of the anti-backup release lever 8248. A pin recep-
tacle 8296 and circular pin 8293 formed respectively be-
tween right and left half shells 8156, 8158 is received
through a longitudinally elongate aperture 8294 formed
in the anti-backup release lever 8248 distal to the bottom
proximal cam 8292, thus allowing longitudinal translation
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as well as rotation about the circular pin 8293. In the right
half shell 8156, a proximally open channel includes a
proximal horizontal portion that communicates with an
upwardly and distally angled portion that receives a right-
ward aft pin 8297 near the proximal end of the anti-back-
up release lever 8248, thus imparting an upward rotation
as the anti-backup release lever 8248 reaches the distal
most portion of its translation. A blocking structure formed
in the right half shell 8156 proximal to the anti-backup
release lever 8248 prevents proximal movement thereof
once assembled to maintain rightward aft pin 8297 in the
proximally open channel, discussed above.
[0016] Further to the above, referencing now FIGS. 3
and 7, a distal end 8254 of the anti-backup release lever
8248 thus is urged distally and downwardly, causing a
rightward front pin 8298 to drop into distally open step
structure 8299 formed in the right half shell 8156, which
is urged into this engagement by a compression spring
8300 (FIG. 3) hooked to a leftward hook 8301 on the anti-
backup release lever 8248 between the rightward front
pin 8298 and the longitudinally elongate aperture 8294.
The other end of the compression spring 8300 is attached
to a hook 8302 (FIG. 6) formed in the right half shell 8156
in a more proximal and lower position just above the clo-
sure yoke 8266. The compression spring 8300 thus pulls
the distal end 8254 of the anti-backup release lever 8248
down and aft, which results in the rightward front pin 8298
locking into the distally open step structure 8299 when
distally advanced. Thus, once tripped, referring to FIG.
7, the anti-backup release lever 8248 remains forward
holding the anti-backup plate 8266 perpendicularly and
thus allowing the linked rack 8200 to be retracted. When
the closure yoke 8266 is subsequently retracted when
unclamping the end effector 8012, an upwardly projecting
reset tang 8303 on the closure yoke 8266 contacts a
bottom distal cam 8305 of the anti-backup release lever
8248, lifting the rightward front pin 8298 out of the distally
open step structure 8299 so that the anti-backup com-
pression spring 8264 can proximally push the anti-back-
up cam tube 8268 and the anti-backup release lever 8248
to their retracted positions (FIG. 6).
[0017] In various aspects, referring to FIGS. 1-3, the
firing trigger 8034 can be operably engaged to the linked
rack 8200 in any suitable manner. With particular refer-
ence to FIGS. 2 and 3, the firing trigger 8034 pivots about
a firing trigger pin 8202 that is connected to the housing
8154. An upper portion 8204 of the firing trigger 8034
moves distally about the firing trigger pin 8202 as the
firing trigger 8034 is depressed towards pistol grip 8036,
stretching a proximally placed firing trigger tension spring
8206 (FIG. 3) proximally connected between the upper
portion 8204 of the firing trigger 8034 and the housing
8154. The upper portion 8204 of the firing trigger 8034
engages the linked rack 8200 during each firing trigger
depression via a spring biased side pawl mechanism
8210. When the firing trigger is released, the side pawl
mechanism is disengaged from the linked rack 8200 and
the firing trigger can be returned to an undepressed, or

unfired, position. In use, a ramped right-side track formed
by a proximally and rightwardly facing beveled surface
8284 in each of the links 8196a-8196d is engaged by a
side pawl assembly 8285. In particular, a pawl slide 8270
(FIGS. 3 and 4) has right and left lower guides 8272 that
slide respectively in a left track 8274 (FIG. 3) formed in
the closure yoke 8266 below the rack channel 8291 and
a right track 8275 in a closure yoke rail 8276 that parallels
rack channel 8291 and is attached to a rack channel cov-
er 8277 that closes a rightwardly open portion of the rack
channel 8291 in the closure yoke 8266 that is distal to
the travel of the pawl slide 8270. In FIGS. 3-5, a com-
pression spring 8278 is attached between a hook 8279
on a top proximal position on the closure yoke rail 8276
and a hook 8280 on a distal right-side of the pawl slide
8270, which keeps the pawl slide 8270 drawn proximally
into contact with the upper portion 8204 of the firing trig-
ger 8034.
[0018] With particular reference to FIG. 3, a pawl block
8318 sits on the pawl slide 8270 pivoting about a vertical
aft pin 8320 that passes through a left proximal corner
of pawl block 8318 and pawl slide 8270. A kick-out block
recess 8322 is formed on a distal portion of a top surface
of the block 8318 to receive a kick-out block 8324 pivotally
pinned therein by a vertical pin 8326 whose bottom tip
extends into a pawl spring recess 8328 on a top surface
of the pawl slide 8270. A pawl spring 8330 in the pawl
spring recess 8328 extends to the right of the vertical
front pin 8326 urging the pawl block 8318 to rotate coun-
terclockwise when viewed from above into engagement
with the ramped right-side track 8282. A small coil spring
8332 in the kick-out block recess 8322 urges the kick-
out block 8324 to rotate clockwise when viewed from
above, its proximal end urged into contact with a con-
toured lip 8334 formed in the closure yoke 8266 above
the rack channel 8291. As shown in FIG. 5, the stronger
mechanical advantage of the pawl spring 8330 over the
small coil spring 8332 means that the pawl block 8318
tends toward engagement with the kick-out block 8324
rotated clockwise. In FIG. 3, as the firing trigger 8034 is
fully depressed and begins to be release, the kick-out
block 8324 encounters a ridge 8336 in the contoured lip
8334 as the pawl slide 8270 retracts, forcing the kick-out
block 8324 to rotate clockwise when viewed from above
and thereby kicking out the pawl block 8318 from en-
gagement with the linked rack 8200. The shape of the
kick-out block recess 8322 stops the clockwise rotation
of the kick-out block 8324 to a perpendicular orientation
to the contoured lip 8334 maintaining this disengagement
during the full retraction and thereby eliminating a ratch-
eting noise.
[0019] In FIGS. 3, 4, 8, and 12, the surgical stapling
and severing instrument 8010 can include a manual re-
traction mechanism 8500 that provides for a manual re-
lease of the firing mechanism, manual retraction, and in
one version (FIGS. 13-15) further performs automatic re-
traction at the end of full firing travel. Referring now to
FIGS. 3 and 8, in particular, a front idler gear 8220 is
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engaged with a toothed upper, left surface 8222 of the
linked rack 8200 wherein the front idler gear 8220 also
engages an aft idler gear 8230 having a smaller right-
side ratchet gear 8231. Both the front idler gear 8220 and
aft idler gear 8230 are rotatably connected to the handle
housing 8154 respectively on front idler axle 8232 and
aft idler axle 8234. Each end of the aft axle 8232 extend
through the respective right and left housing half shells
8156, 8158 and are attached to the left and right indicator
gauge wheels 8040, 8041 and, since the aft axle 8234
is free spinning in the handle housing 8154 and has a
keyed engagement to the aft gear 8230, the indicator
gauge wheels 8040, 8041 rotate with the aft gear 8230.
The gear relationship between the linked rack 8200, idler
gear 8220 and aft gear 8230 may be advantageously
selected so that the toothed upper surface 8222 has tooth
dimensions that are suitably strong and that the aft gear
8230 makes no more than one revolution during the full
firing travel of the linked transmission firing mechanism
8150. In addition to gear mechanism 8502 visually indi-
cating the firing travel, or progress, the gear mechanism
8502 can also be used to manual retract the knife. In
various aspects, the smaller right-side ratchet gear 8231
of the aft idler gear 8230 extends into a hub 8506 of the
manual retraction lever 8042, specifically aligned with a
vertical longitudinally-aligned slot 8508 (FIG. 8) bisecting
the hub 8506. A lateral through hole 8510 of the hub 8506
communicates with an upper recess 8512. A front portion
8514 is shaped to receive a proximally directed locking
pawl 8516 that pivots about a rightward lateral pin 8518
formed in a distal end of the upper recess 8512. An aft
portion 8520 is shaped to receive an L-shaped spring tab
8522 that urges the locking pawl 8516 downward into
engagement with the right-side smaller ratchet gear
8231. A hold-up structure 8524 (FIG. 6) projects from the
right half shell 8156 into the upper recess 8512 holding
up the locking pawl 8516 from engaging the smaller right-
side ratchet gear 8231 when the manual retraction lever
8042 is down (FIG. 10). A coil spring 8525 (FIG. 3) urges
the manual retraction lever 8042 down.
[0020] In use, as depicted in FIGS. 9 and 10, the com-
bination tension/compression spring 8184 may become
disconnected with the linked rack distally positioned. In
FIGS. 11 and 12, as the manual retraction lever 8042 is
raised, the locking pawl 8516 rotates clockwise and no
longer is held up by the hold-up structure 8524 and en-
gages the smaller right-side ratcheting gear 8231, rotat-
ing the aft idler gear 8230 clockwise when viewed from
the left. Thus, the forward idler gear 8220 responds coun-
terclockwise retracting the linked rack 8200. In addition,
a rightward curved ridge 8510 projects out from the hub
8506, sized to contact and distally move the anti-backup
release lever 8248 to release the anti-backup mechanism
8250 as the manual retraction lever 8042 is rotated.
[0021] In FIGS. 13-15, an automatic retraction mech-
anism 8600 for a surgical stapling and severing instru-
ment can incorporate automatic retraction at the end of
full firing travel into a front idler gear 8220a having a tooth

8602 that moves within a circular groove 8604 in a cam
wheel 8606 until encountering a blockage after nearly a
full rotation corresponding to three firing strokes. In such
circumstances, rightward ridge 8610 is rotated upward
into contact a bottom cam recess 8612 to distally move
an anti-backup release lever 8248a. With particular ref-
erence to FIG. 13, the anti-backup release lever 8248a
includes the distal end 8254 that operates as previously
described. The circular pin 8293 and pin receptacle 8296
formed between right and left half shells 8156, 8158 is
received through a generally rectangular aperture 8294a
formed in the anti-backup release lever 8248a aft of the
bottom cam 8192, thus allowing longitudinal translation
as well as downward locking motion of the distal end
8254 of the anti-backup release lever 8248a. In the right
half shell 8156, a horizontal proximally open channel re-
ceives the rightward aft pin near the proximal end of the
anti-backup release lever 8248a.
[0022] In operation, before firing in FIGS. 13, 14, the
linked rack 8200 and the anti-backup cam tube 8268 are
in a retracted position, locking the anti-backup mecha-
nism 8250 as the anti-backup compression spring 8264
proximally tips the anti-backup plate 8266. The automatic
retraction mechanism 8600 is at an initial state with the
anti-backup release lever 8248a retracted with link 8196a
in contact with the forward idler gear 8220a. The tooth
8602 is at a six o’clock position with full travel of the cir-
cular groove 8604 progressing counterclockwise thereof
with the rightward ridge 8610 just proximal to the tooth
8602. After one firing stroke, the linked rack 8200 has
moved up one distal link 8196b into contact with the for-
ward idler gear 8220a. The tooth 8602 has progressed
one third of a turn through the circular groove 8604 of
the immobile cam wheel 8606. After a second firing
stroke, the linked rack has moved up one more link 8196c
into contact with the forward idler gear 8220a. The tooth
8602 has progressed two thirds of a turn through the
circular groove 8604 of the immobile cam wheel 8606.
After a third firing stroke, the linked rack 8200 has moved
up one distal link 8196d into contact with the forward idler
gear 8220a. The tooth 8602 has progressed fully around
the circular groove 8604 into contact with the blockage,
mentioned above, initiating counterclockwise rotation
(when viewed from the right) of the cam wheel 8606 bring-
ing the rightward ridge into contact with the anti-backup
release lever 8248a. In FIG. 15, the anti-backup release
lever 8248a has moved distally in response thereto, lock-
ing the rightward front pin 8298 into the distally open step
structure 8299 and releasing the anti-backup mechanism
8250. Similar surgical stapling instruments are disclosed
in U.S. Patent No. 7,083,075.
[0023] Referring to FIG. 16, the staple applying assem-
bly 9012 of a surgical stapling instrument 9010 accom-
plishes the functions of clamping onto tissue, driving sta-
ples and severing tissue by two distinct motions trans-
ferred longitudinally down the shaft 9016 relative to a
shaft frame 9070. This shaft frame 9070 is proximally
attached to a handle of a surgical stapling instrument and
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is coupled thereto for rotation about a longitudinal axis.
An illustrative multi-stroke handle for the surgical stapling
and severing instrument is described in greater detail in
US 2003-0178848 A1. Other applications consistent with
the present invention may incorporate a single firing
stroke, such as described in US 2004-0232196 A1.
[0024] With particular reference to FIG. 17, the distal
end of the shaft frame 9070 is attached to the staple
channel 9018. The anvil 9022 has a proximal pivoting
end 9072 that is pivotally received within a proximal end
9074 of the staple channel 9018, just distal to its engage-
ment to the shaft frame 9070. When the anvil 9022 is
pivoted downwardly, the anvil 9022 moves a tissue con-
tacting surface 9028 and forming pockets 9026 toward
an opposing staple cartridge, described in greater detail
further below. The pivoting end 9072 of the anvil 9022
includes a closure feature 9076 proximate but distal to
its pivotal attachment with the staple channel 9018. Thus,
a closure tube 9078, whose distal end includes a horse-
shoe aperture 9080 that engages this closure feature
9076, selectively imparts an opening motion to the anvil
9022 during proximal longitudinal motion and a closing
motion to the anvil 9022 during distal longitudinal motion
of the closure tube 9078 sliding over the shaft frame 9070
in response to a closure trigger, similar to the above. The
shaft frame 9070 encompasses and guides a firing mo-
tion from the handle through a longitudinally reciprocat-
ing, two-piece knife and firing bar 9090. In particular, the
shaft frame 9070 includes a longitudinal firing bar slot
9092 that receives a proximal portion of the two-piece
knife and firing bar 9090, specifically a laminate tapered
firing bar 9094. It should be appreciated that the laminat-
ed tapered firing bar 9094 may be substituted with a solid
firing bar and/or any other suitable materials.
[0025] An E-beam 9102 is the distal portion of the two-
piece knife and firing bar 9090, which facilitates separate
closure and firing as well as spacing of the anvil 9022
from the elongate staple channel 9018 during firing. With
particular reference to FIGS. 17 and 19, in addition to
any attachment treatment such as brazing or an adhe-
sive, the knife and firing bar 9090 are formed of a female
vertical attachment aperture 9104 proximally formed in
the E-beam 9102 that receives a corresponding male
attachment member 9106 distally presented by the lam-
inated tapered firing bar 9094, allowing each portion to
be formed of a selected material and process suitable
for their disparate functions (e.g., strength, flexibility, fric-
tion). The E-beam 9102 may be advantageously formed
of a material having suitable material properties for form-
ing a pair of top pins 9110, a pair of middle pins 9112
and a bottom pin or foot 9114, as well as being able to
acquire a sharp cutting edge 9116. In addition, integrally
formed and proximally projecting top guide 9118 and mid-
dle guide 9120 bracketing each vertical end of the cutting
edge 9116 further define a tissue staging area 9122 as-
sisting in guiding tissue to the sharp cutting edge 9116
prior to being severed. The middle guide 9120 also
serves to engage and fire the staple applying apparatus

9012 by abutting a stepped central member 9124 of a
wedge sled 9126 (FIG. 20) that effects staple formation
by the staple applying assembly 9012, as described in
greater detail below. Forming these features (e.g., top
pins 9110, middle pins 9112, and bottom foot 9114) in-
tegrally with the E-beam 9102 facilitates manufacturing
at tighter tolerances relative to one another as compared
to being assembled from a plurality of parts, ensuring
desired operation during firing and/or effective interaction
with various lockout features of the staple applying as-
sembly 9012.
[0026] In FIGS. 21 and 22, the staple applying assem-
bly 9012 is shown open, with the E-beam 9102 fully re-
tracted. During assembly, the lower foot 9114 of the E-
beam 9102 is dropped through a widened hole 9130 in
the staple channel 9018 and the E-beam 9102 is then
advanced such that the E-beam 9102 slides distally along
a lower track 9132 formed in the staple channel 9018. In
particular, the lower track 9132 includes a narrow slot
9133 that opens up as a widened slot 9134 on an under-
surface of the staple channel 9018 to form an inverted
T-shape in lateral cross section, as depicted particularly
in FIGS. 22 and 23, which communicates with the wid-
ened hole 9130. Once assembled, the components prox-
imally coupled to the laminate tapered firing bar 9094 do
not allow the lower foot 9114 to proximally travel again
to the widened hole 9130 to permit disengagement. Re-
ferring to FIG. 24, the laminate tapered firing bar 9094
facilitates insertion of the staple applying assembly 9012
through a trocar. In particular, a more distal, downward
projection 9136 raises the E-beam 9102 when fully re-
tracted. This is accomplished by placement of the down-
ward projection 9136 at a point where it cams upwardly
on a proximal edge of the widened hole 9130 in the staple
channel 9018. Referring now to FIG. 25, the laminate
tapered firing bar 9094 also enhances operation of cer-
tain lockout features that may be incorporated into the
staple channel 9018 by including a more proximal upward
projection 9138 that is urged downwardly by the shaft
frame 9070 during an initial portion of the firing travel. In
particular, a lateral bar 9140 is defined between a pair of
square apertures 9142 in the shaft frame 9070 (FIG. 17).
A clip spring 9144 that encompasses the lateral bar 9140
downwardly urges a portion of the laminate tapered firing
bar 9094 projecting distally out of the longitudinal firing
bar slot 9092, which ensures certain advantageous lock-
out features are engaged when appropriate. This urging
is more pronounced or confined solely to that portion of
the firing travel when the upward projection 9138 con-
tacts the clip spring 9144.
[0027] In FIGS. 21 and 22, the E-beam 9102 is retract-
ed with the top pins 9110 thereof residing within an anvil
pocket 9150 near the pivoting proximal end of the anvil
9022. A downwardly open vertical anvil slot 9152 (FIG.
16) laterally widens in the anvil 9022 into an anvil internal
track 9154 that captures the top pins 9110 of the E-beam
9102 as they distally advance during firing, as depicted
in FIGS. 24 and 25, affirmatively spacing the anvil 9022
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from the staple channel 9018. Thus, with the E-beam
9102 retracted, the surgeon is able to repeatably open
and close the staple applying assembly 9012 until satis-
fied with the placement and orientation of tissue captured
therein for stapling and severing, yet the E-beam 9102
assists in proper positioning of tissue even for a staple
applying assembly 9012 of reduced diameter and corre-
spondingly reduced rigidity. In FIGS. 16, 17, 20, 21, 23,
and 29, the staple applying assembly 9012 is shown with
the replaceable staple cartridge 9020 that includes the
wedge sled 9126. Longitudinally aligned and parallel plu-
rality of downwardly open wedge slots 9202 (FIG. 23)
receive respective wedges 9204 integral to the wedge
sled 9126. In FIGS. 23-25, the wedge sled 9126 thus
cams upwardly a plurality of staple drivers 9206 that are
vertically slidable within staple driver recesses 9208. In
this illustrative version, each staple driver 9206 includes
two vertical prongs, each translating upwardly into a re-
spective staple hole 9210, or cavity 9024, to upwardly
force out and deform a staple 9023 resting thereupon
against a staple forming surface 9214 (FIG. 25) of the
anvil 9022. A central firing recess 9216 (FIG. 17) defined
within the staple cartridge 9020 proximate to the staple
channel 9018 allows the passage of the bottom, horizon-
tal portion 9218 (FIG. 20) of the wedge sled 9126 as well
as the middle pins 9112 of the E-beam 9102. Specifically,
a staple cartridge tray 9220 (FIGS. 17, 23) attaches to
and underlies a polymer staple cartridge body 9222 that
has the staple driver recesses 9208, staple holes 9210,
and central firing recess 9216 formed therein. As staples
9023 are thus formed to either side, the sharp cutting
edge 9116 enters a vertical through slot 9230 passing
through the longitudinal axis of the staple cartridge 9020,
excepting only a most distal end thereof.
[0028] Firing the staple applying assembly 9012 be-
gins as depicted in FIG. 25 with the two-piece knife and
firing bar 9090 proximally drawn until the downward pro-
jection 9136 cams the middle guide 9120 on the E-beam
9102 upward and aft, allowing a new staple cartridge
9020 to be inserted into the staple channel 9018 when
the anvil 9022 is open as depicted in FIGS. 16 and 21.
In FIG. 26, the two-piece knife and firing bar 9090 has
been distally advanced a small distance, allowing the
downward projection 9136 to drop into the widened hole
9130 of the lower track 9132 under the urging of the clip
spring 9144 against the upward projection 9138 of the
laminate tapered firing bar 9094. The middle guide 9120
prevents further downward rotation by resting upon the
stepped central member 9124 of the wedge sled 9126,
thus maintaining the middle pin 9112 of the E-beam within
the central firing recess 9216. In FIG. 27, the two-piece
knife and firing bar 9090 has been distally fired, advanc-
ing the wedge sled 9126 to cause formation of staples
9023 while severing tissue 9242 clamped between the
anvil 9022 and staple cartridge 9020 with the sharp cut-
ting edge 9116. Thereafter, in FIG. 28, the two-piece knife
and firing bar 9090 is retracted, leaving the wedge sled
9126 distally positioned. In FIG. 29, the middle pin 9112

is allowed to translate down into a lockout recess 9240
formed in the staple channel 9018 (also see FIGS. 22
and 25). Thus, the operator would receive a tactile indi-
cation as the middle pin 9112 encounters the distal edge
of the lockout recess 9240 when the wedge sled 9126
(not shown in FIG. 29) is not proximally positioned (i.e.,
missing staple cartridge 9020 or spent staple cartridge
9020). Similar surgical stapling instruments are disclosed
in U.S. Patent No. 7,380,696.
[0029] In various aspects, turning now to FIGS. 30-38,
a surgical instrument 12000 can comprise a handle
12010, a shaft 12020 extending from the handle 12010,
and an end effector 12040 removably attachable to the
shaft 12020, as described in greater detail further below.
The handle 12010 can comprise a trigger 12014 which
can be actuated to, one, close the end effector 12040
and, two, advance a firing member 12043 distally through
the end effector 12040. Although not illustrated in FIGS.
30-38, the handle 12010 can include any suitable drive
train configured to transfer and convert the rotational mo-
tion of the trigger 12014 to linear motion of a firing mem-
ber 12023 extending through the shaft 12010. In use, the
trigger 12014 can be actuated toward a pistol grip 12012
of the handle 12010 in order to advance the firing member
12023 distally within the shaft 12020 along a longitudinal
axis 12039 and, when the shaft firing member 12023 is
operably coupled with the end effector firing member
12043, as discussed in greater detail further below, the
distal movement of the shaft firing member 12023 can
be transferred to the end effector firing member 12043.
When the end effector firing member 12043 is advanced
distally, the end effector firing member 12043 can be con-
figured to engage a first jaw 12040a including an anvil
and/or a second jaw 12040b including a staple cartridge
channel and move at least one of the first jaw 12040a
and the second jaw 12040b toward the other. Further to
the above, and referring primarily to FIGS. 30-32, the end
effector 12040 can be assembled to the shaft 12010 in
a direction which is transverse to the longitudinal axis
12039. For instance, the end effector 12040 can be as-
sembled to the shaft 12010 in a direction which is per-
pendicular to the longitudinal axis 12039, for example.
In such circumstances, the end effector 12040 can be
moved toward the shaft 12010 such that the frame 12041
of the end effector 12040 engages and connects to the
frame 12021 and such that the proximal end 12044 of
the firing member 12043 engages and couples to the
distal end 12024 of the firing member 12023. The shaft
frame 12021 can include a channel 12022 defined therein
which can be configured to slidably receive the shaft firing
member 12023 and define the longitudinal axis 12039.
To align the end effector frame 12041 with the shaft frame
12021, in various aspects, the proximal end 12045 of the
end effector frame 12041 and the distal end 12025 of the
shaft frame 12021 can include co-operating dovetail fea-
tures, for example, which can orient the end effector
12040 relative to the shaft 12020. The shaft frame 12021
can further include mounting apertures 12026 defined
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therein which can be configured to receive mounting pro-
jections 12046 extending from the end effector frame
12041. As a result of the co-operating dovetail features
of the ends 12025, 12045 and/or the mounting features
12026, 12046, in various circumstances, can securely
mount the end effector 12040 to the shaft 12020. In var-
ious aspects, the surgical instrument 12000 can further
comprise a lock collar 12030 which can be configured to
lock the end effector 12040 to the shaft 12020. Primarily
referring now to FIGS. 34-36, the lock collar 12030 can
be moved between an unlocked position (FIGS. 34 and
35) and a locked position (FIG. 36). When the lock collar
12030 is in its unlocked position, referring to FIG. 34, the
end effector 12040 can be assembled to the shaft 12020.
Once end effector 12040 has been engaged with the
shaft 12020, the lock collar 12030 can be slid over the
interconnection between the end effector 12040 and the
shaft 12020 to lock the end effector 12040 in place. More
specifically, in at least one aspect, the lock collar 12030
can define an inner aperture 12031 which can be config-
ured to closely receive the outside perimeters of the end
effector 12040 and the shaft 12020. In certain aspects,
the surgical instrument 12000 can comprise a spring or
biasing member configured to bias the lock collar 12030
into its locked position. In such aspects, a clinician can
pull the lock collar 12030 proximally against the biasing
force of the spring and, thereafter, release the lock collar
12030 and allow the spring to return the lock collar 12030
to its locked position.
[0030] Referring again to FIGS. 30-38, and primarily
to FIGS. 32 and 33, the surgical instrument 12000 can
comprise an articulation joint 12050. The articulation joint
12050, in various aspects, can be configured to permit a
distal portion of the end effector 12040 to pivot about an
axis defined by the articulation joint 12050. In such and
aspect, the end effector 12040 can comprise a proximal
portion securely mounted to the shaft 12020 and the dis-
tal portion which can rotate relative to the proximal portion
about the articulation joint 12050. In certain aspects, the
surgical instrument 12000 can comprise a lock config-
ured to engage and disengage the distal portion of the
end effector 12040. For instance, the end effector 12040
can include an end effector lock portion 12047 which can
be pushed distally to lock the distal portion of the end
effector 12040 in position and/or pulled proximally to un-
lock the distal portion of the end effector 12040. The sur-
gical instrument 12000 can further comprise a lock actu-
ator 12060 adjacent the handle 12010, for example,
which can be pulled proximally in order to pull the end
effector lock portion 12047 proximally. In such an aspect,
the lock actuator 12060 can be operably coupled with a
lock portion 12027 extending through the shaft 12020
which is operably coupled, or operably couplable, to the
end effector lock portion 12047. In at least one such as-
pect, the proximal end 12048 of the end effector lock
portion 12047 can be assembled to the distal end 12028
of the lock portion 12027 when the end effector 12040 is
assembled to the shaft 12020. In at least one such as-

pect, the end effector lock portion 12047 can be assem-
bled to the lock portion 12027 at the same time that the
end effector firing member 12043 is assembled to shaft
firing member 12023.
[0031] In various aspects, as described above, a staple
cartridge can comprise a cartridge body including a plu-
rality of staple cavities defined therein. The cartridge
body can comprise a deck and a top deck surface wherein
each staple cavity can define an opening in the deck sur-
face. As also described above, a staple can be positioned
within each staple cavity such that the staples are stored
within the cartridge body until they are ejected therefrom.
Prior to being ejected from the cartridge body, in various
aspects, the staples can be contained with the cartridge
body such that the staples do not protrude above the
deck surface. As the staples are positioned below the
deck surface, in such aspects, the possibility of the sta-
ples becoming damaged and/or prematurely contacting
the targeted tissue can be reduced. In various circum-
stances, the staples can be moved between an unfired
position in which they do not protrude from the cartridge
body and a fired position in which they have emerged
from the cartridge body and can contact an anvil posi-
tioned opposite the staple cartridge. In various aspects,
the anvil, and/or the forming pockets defined within the
anvil, can be positioned a predetermined distance above
the deck surface such that, as the staples are being de-
ployed from the cartridge body, the staples are deformed
to a predetermined formed height. In some circumstanc-
es, the thickness of the tissue captured between the anvil
and the staple cartridge may vary and, as a result, thicker
tissue may be captured within certain staples while thin-
ner tissue may be captured within certain other staples.
In either event, the clamping pressure, or force, applied
to the tissue by the staples may vary from staple to staple
or vary between a staple on one end of a staple row and
a staple on the other end of the staple row, for example.
In certain circumstances, the gap between the anvil and
the staple cartridge deck can be controlled such that the
staples apply a certain minimum clamping pressure with-
in each staple. In some such circumstances, however,
significant variation of the clamping pressure within dif-
ferent staples may still exist.
[0032] In use, further to the above and referring prima-
rily to FIG. 39, an anvil, such as anvil, 10060, for example,
can be moved into a closed position opposite the staple
cartridge 10000. As described in greater detail below,
the anvil 10060 can position tissue against the tissue
thickness compensator 10020 and, in various aspects,
compress the tissue thickness compensator 10020
against the deck surface 10011 of the support portion
10010, for example. Once the anvil 10060 has been suit-
ably positioned, the staples 10030 can be deployed, as
also illustrated in FIG. 39. In various aspects, as men-
tioned above, the staple-firing sled 10050 can be moved
from the proximal end 10001 of the staple cartridge 10000
toward the distal end 10002, as illustrated in FIG. 40. As
the sled 10050 is advanced, the sled 10050 can contact
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the staple drivers 10040 and lift the staple drivers 10040
upwardly within the staple cavities 10012. In at least one
aspect, the sled 10050 and the staple drivers 10040 can
each comprise one or more ramps, or inclined surfaces,
which can co-operate to move the staple drivers 10040
upwardly from their unfired positions. In at least one such
aspect, each staple driver 10040 can comprise at least
one inclined surface and the sled 10050 can comprise
one or more inclined surfaces which can be configured
such that the sled inclined surfaces can slide under the
driver inclined surface as the sled 10050 is advanced
distally within the staple cartridge. As the staple drivers
10040 are lifted upwardly within their respective staple
cavities 10012, the staple drivers 10040 can lift the sta-
ples 10030 upwardly such that the staples 10030 can
emerge from their staple cavities 10012 through open-
ings in the staple deck 10011 (FIG. 41). During an ex-
emplary firing sequence, the sled 10050 can contact a
first staple 10030 and begin to lift the first staple 10030
upwardly. As the sled 10050 is advanced further distally,
the sled 10050 can begin to lift additional staples 10030,
and any other subsequent staples, in a sequential order.
The sled 10050 can drive the staples 10030 upwardly
such that the legs 10032 of the staples contact the op-
posing anvil, are deformed to a desired shape, and eject-
ed therefrom the support portion 10010. In various cir-
cumstances, the sled 10050 can move several staples
upwardly at the same time as part of a firing sequence.
[0033] As discussed above, and referring to FIG. 41,
the staple legs 10032 of the staples 10030 can extend
above the deck surface 10011 of the support portion
10010 when the staples 10030 are in their unfired posi-
tions. In various aspects, the tips of the staple legs 10032,
or any other portion of the staple legs 10032, may not
protrude through a top tissue-contacting surface 10021
of the tissue thickness compensator 10020 when the sta-
ples 10030 are in their unfired positions. As the staples
10030 are moved from their unfired positions to their fired
positions, the tips of the staple legs can protrude through
the tissue-contacting surface. In various aspects, the tips
of the staple legs 10032 can comprise sharp tips which
can incise and penetrate the tissue thickness compen-
sator 10020. In certain aspects, the tissue thickness com-
pensator 10020 can comprise a plurality of apertures
which can be configured to receive the staple legs 10032
and allow the staple legs 10032 to slide relative to the
tissue thickness compensator 10020. In certain aspects,
the support portion 10010 can further comprise a plurality
of guides 10013 (FIG. 41) extending from the deck sur-
face 10011. The guides 10013 can be positioned adja-
cent to the staple cavity openings in the deck surface
10011 such that the staple legs 10032 can be at least
partially supported by the guides 10013. In certain as-
pects, a guide 10013 can be positioned at a proximal end
and/or a distal end of a staple cavity opening. In various
aspects, a first guide 10013 can be positioned at a first
end of each staple cavity opening and a second guide
10013 can be positioned at a second end of each staple

cavity opening such that each first guide 10013 can sup-
port a first staple leg 10032 of a staple 10030 and each
second guide 10013 can support a second staple leg
10032 of the staple. In at least one aspect, referring to
FIG. 41, each guide 10013 can comprise a groove or
slot, such as groove 10016, for example, within which a
staple leg 10032 can be slidably received. In various as-
pects, each guide 10013 can comprise a cleat, protru-
sion, and/or spike that can extend from the deck surface
10011 and can extend into the tissue thickness compen-
sator 10020. In at least one aspect, as discussed in great-
er detail below, the cleats, protrusions, and/or spikes can
reduce relative movement between the tissue thickness
compensator 10020 and the support portion 10010. In
certain aspects, the tips of the staple legs 10032 may be
positioned within the guides 10013 and may not extend
above the top surfaces of the guides 10013 when the
staples 10030 are in their unfired position. In at least such
aspect, the guides 10013 can define a guide height and
the staples 10030 may not extend above this guide height
when they are in their unfired position.
[0034] In various aspects, a tissue thickness compen-
sator, such as tissue thickness compensator 10020, for
example, can be comprised of a single sheet of material.
In at least one aspect, a tissue thickness compensator
can comprise a continuous sheet of material which can
cover the entire top deck surface 10011 of the support
portion 10010 or, alternatively, cover less than the entire
deck surface 10011. In certain aspects, the sheet of ma-
terial can cover the staple cavity openings in the support
portion 10010 while, in other aspects, the sheet of ma-
terial can comprise openings which can be aligned, or at
least partially aligned, with the staple cavity openings. In
various aspects, a tissue thickness compensator can be
comprised of multiple layers of material. In some aspects,
a tissue thickness compensator can comprise a com-
pressible core and a wrap surrounding the compressible
core.
[0035] In various aspects, a tissue thickness compen-
sator can comprise a wrap for releasably holding a com-
pressible core to the support portion 10010. In at least
one such aspect, a staple cartridge can further comprise
retainer clips which can be configured to inhibit the wrap,
and the compressible core, from prematurely detaching
from the support portion 10010. In certain aspects, as
described above, a tissue thickness compensator can be
removably attached to the support portion 10010 by the
staples 10030. More particularly, as also described
above, the legs of the staples 10030 can extend into the
tissue thickness compensator 10020 when the staples
10030 are in their unfired position and, as a result, re-
leasably hold the tissue thickness compensator 10020
to the support portion 10010. In at least one aspect, the
legs of the staples 10030 can be in contact with the side-
walls of their respective staple cavities 10012 wherein,
owing to friction between the staple legs 10032 and the
sidewalls, the staples 10030 and the tissue thickness
compensator 10020 can be retained in position until the
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staples 10030 are deployed from the staple cartridge
10000. When the staples 10030 are deployed, the tissue
thickness compensator 10020 can be captured within the
staples 10030 and held against the stapled tissue T.
When the anvil is thereafter moved into an open position
to release the tissue T, the support portion 10010 can be
moved away from the tissue thickness compensator
10020 which has been fastened to the tissue. In certain
aspects, an adhesive can be utilized to removably hold
the tissue thickness compensator 10020 to the support
portion 10010. In at least one aspect, a two-part adhesive
can be utilized wherein, in at least one aspect, a first part
of the adhesive can be placed on the deck surface 10011
and a second part of the adhesive can be placed on the
tissue thickness compensator 10020 such that, when the
tissue thickness compensator 10020 is placed against
the deck surface 10011, the first part can contact the
second part to active the adhesive and detachably bond
the tissue thickness compensator 10020 to the support
portion 10010. In various aspects, any other suitable
means could be used to detachably retain the tissue
thickness compensator to the support portion of a staple
cartridge.
[0036] As described above, the sled 10050 can be con-
figured to move the staple drivers 10040 between a first,
unfired position and a second, fired position in order to
eject staples 10030 from the support portion 10010. In
various aspects, the staple drivers 10040 can be con-
tained within the staple cavities 10012 after the staples
10030 have been ejected from the support portion 10010.
In certain aspects, the support portion 10010 can com-
prise one or more retention features which can be con-
figured to block the staple drivers 10040 from being eject-
ed from, or falling out of, the staple cavities 10012. In
various other aspects, the sled 10050 can be configured
to eject the staple drivers 10040 from the support portion
10010 with the staples 10030. In at least one such aspect,
the staple drivers 10040 can be comprised of a bioab-
sorbable and/or biocompatible material, such as Ultem,
for example. In certain aspects, the staple drivers can be
attached to the staples 10030. In at least one such as-
pect, a staple driver can be molded over and/or around
the base of each staple 10030 such that the driver is
integrally formed with the staple.
[0037] In various circumstances, further to the above,
a compressible tissue thickness compensator can move,
twist, and/or deflect relative to the underlying rigid sup-
port portion of a staple cartridge. In various aspects, the
support portion, and/or any other suitable portion of the
staple cartridge, can comprise one or more features con-
figured to limit relative movement between the tissue
thickness compensator and the support portion. As de-
scribed above, at least a portion of the staples 10030 can
extend above the deck surface 10011 of the support por-
tion 10010 wherein, in certain circumstances, lateral forc-
es applied to a tissue thickness compensator can be re-
sisted by the staples 10030 and/or the cleats 10013 ex-
tending from the support portion 10010, for example. In

various circumstances, the staples 10030 may tilt and/or
bend within the staple cavities 10012 while resisting the
lateral movement of the tissue thickness compensator
wherein, in various aspects, the staple cavities 10012
and the staples 10030 can be sized and configured to
maintain the relative alignment between the legs 10032
of the staples 10030 and the forming pockets in the op-
posing anvil 10060 such that the staples 10000 are prop-
erly formed during the staple forming process. In various
aspects, the staples 10030 and/or the cleats 10013 can
be configured to prevent or at least limit lateral distortion
within the tissue thickness compensator 10020. In at
least one such aspect, the staples 10030 and/or cleats
10013, for example, can be configured to stiffen, or limit
the lateral and/or longitudinal movement of, a first, or
tissue-contacting, surface of the tissue thickness com-
pensator relative to a second, or bottom, surface. In var-
ious aspects, a staple cartridge, and/or a staple cartridge
channel in which the staple cartridge is positioned, can
comprise at least one distortion minimizing member
which can extend upwardly to limit the lateral and/or lon-
gitudinal movement, or distortion, of a tissue thickness
compensator. A wrap at least partially surrounding a tis-
sue thickness compensator, as discussed above, may
also prevent, or at least limit, the lateral and/or longitu-
dinal movement, or distortion, of the tissue thickness
compensator.
[0038] In various aspects, a staple cartridge can com-
prise a plurality of staple cavities each containing a staple
positioned therein wherein the staple cavities can be ar-
ranged in a plurality of rows, and wherein an anvil posi-
tioned opposite the staple cartridge can comprise a plu-
rality of forming pockets which correspond to the staple
cavities in the staple cartridge. Stated another way, the
anvil can comprise a plurality of forming pocket rows
wherein each forming pocket can be positioned opposite
a staple cavity in the staple cartridge. In various aspects,
each forming pocket can comprise two forming cups con-
figured to receive the staple legs 10032 of a staple 10030
wherein each forming cup is configured to receive a sta-
ple leg 10032 and form or curl the staple leg 10032 toward
the other staple leg 10032, for example. In various cir-
cumstances, the legs 10032 may miss or not properly
enter into the forming cups and, as a result, the staple
legs 10032 may become malformed during the firing se-
quence. In various aspects described herein, an anvil
can comprise an array, or grid, of forming pockets which
are each configured to receive and form a staple leg. In
at least one such aspect, the array of forming pockets
can comprise a quantity of forming pockets that exceeds
the quantity of staples contained within the staple car-
tridge. In at least one aspect, a staple cartridge can com-
prise six longitudinal rows of staple cavities, for example,
wherein the anvil can comprise six rows of forming pock-
ets aligned with the six rows of staple cavities and, in
addition, forming pockets positioned intermediate the
rows of forming pockets. For example, on one side of the
anvil, the anvil can comprise a first row of forming pockets
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which can be positioned over a first row of staple cavities,
a second row of forming pockets which can be positioned
over a second row of staple cavities that is adjacent to
the first row of staple cavities, and, in addition, a row of
forming pockets positioned intermediate the first row of
forming pockets and the second row of forming pockets.
[0039] In various aspects, as described above, an anvil
can be moved from an open position to a closed position
in order to compress tissue against the tissue thickness
compensator of a staple cartridge, such as tissue thick-
ness compensator 10020, for example. In various cir-
cumstances, the tissue thickness compensator can be
positioned adjacent to the support portion of the staple
cartridge prior to the tissue thickness compensator being
positioned relative to the tissue. In certain aspects, the
tissue thickness compensator 10020 can be in a position
in which it abuts the support portion 10018 prior to the
anvil being moved into its closed position. In certain other
aspects, the tissue thickness compensator 10020 can be
in a position in which a gap is present between the tissue
thickness compensator 10020 and the support portion
10018. In at least one such aspect, the anvil can displace
the tissue and the tissue thickness compensator 10020
downwardly until the tissue thickness compensator
10020 abuts the support portion 10018 wherein, at such
point, the anvil can be moved into is closed position and
generate compression within the tissue. In the event that
a surgeon is not satisfied with the positioning of the tissue
between the anvil and the staple cartridge, the surgeon
can open the anvil, adjust the position of the anvil and
the staple cartridge, and close the anvil once again. Ow-
ing to such positioning and re-positioning of the staple
cartridge relative to the tissue, in various circumstances,
the distal end of the tissue thickness compensator 10020
may become dislodged from the support portion 10010,
for example. In some such circumstances, the distal end
of the tissue thickness compensator 10020 can contact
the tissue and peel away from, or roll relative to, the sup-
port portion 10010. In various aspects, as described in
greater detail below, a staple cartridge can comprise one
or more features configured to releasably retain a tissue
thickness compensator to an underlying support portion
of the staple cartridge
[0040] In various aspects, referring now to FIG. 42, a
staple cartridge 10300 can comprise a support portion
10310, a tissue thickness compensator 10320 supported
by the support portion 10310, and a distal end 10302
which includes a nose 10303 configured to releasably
hold a distal end 10325 of the tissue thickness compen-
sator 10320 in position. In at least one aspect, the nose
10303 can comprise a slot 10305 configured to receive
the distal end 10325 of the tissue thickness compensator
10320. In various aspects, the distal end 10325 can be
compressed, or wedged, within the slot 10305 such that
the distal end 10325 can be held in place as the staple
cartridge 10300 is positioned relative to the tissue. In at
least one such aspect, the slot 10305 can be oriented in
a direction which is parallel, or at least substantially par-

allel, to the deck surface 10311 of the support portion
10310. In various aspects, the slot 10305 can be hori-
zontal with respect to the deck surface 10311. In various
other aspects, referring now to FIG. 43, a staple cartridge
10400 can comprise a support portion, a tissue thickness
compensator 10420 supported by support portion, and
a distal end 10402 which includes a nose 10403 config-
ured to releasably hold the distal end 10425 of the tissue
thickness compensator 10420 in position. In at least one
aspect, the distal end 10425 can comprise a projection
extending therefrom and the nose 10403 can comprise
a vertical slot 10405 configured to receive the projection
of the distal end 10425. In various aspects, the distal end
10425, and/or the projection extending therefrom, can
be compressed, or wedged, within the slot 10405 such
that the distal end 10425 can be held in place as the
staple cartridge 10400 is positioned relative to the tissue.
In certain aspects, the tissue thickness compensator
10420 can comprise a slot, such as slot 10429, for ex-
ample, which can be configured to receive at least a por-
tion of the nose 10403 therein. In at least one aspect, the
slot 10405 can be oriented in a direction which is per-
pendicular, or at least substantially perpendicular, to the
deck surface 10411 of the support portion. In various
aspects, referring now to FIG. 44, a staple cartridge
10500 can comprise a support portion, a tissue thickness
compensator 10520 supported by the support portion,
and a distal end 10502 which includes a nose configured
to releasably hold the distal end 10525 of the tissue thick-
ness compensator 10520 in position. In at least one as-
pect, the nose can comprise a vertical slot 10505 config-
ured to receive the distal end 10525 of the tissue thick-
ness compensator 10520. In various aspects, the distal
end 10525 can be compressed, or wedged, within the
slot 10505 such that the distal end 10525 can be held in
place as the staple cartridge 10500 is positioned relative
to the tissue.
[0041] In various aspects, referring again to FIG. 42,
the tissue thickness compensator 10320 can comprise
a top surface 10324 which can be positioned above the
top surface 10304 of the nose 10303. In use, referring
once again to FIG. 42, tissue can slide over the top sur-
face 10304 of the nose 10303 and, in some circumstance,
the tissue can contact the distal end 10325 of the tissue
thickness compensator 10320 and can apply a force to
the tissue thickness compensator 10320 tending to peel
the tissue thickness compensator 10320 away from the
support portion 10310. In the aspects described herein,
this peel force can be resisted by the portion of the distal
end 10325 wedged within the nose 10303. In any event,
once the tissue has been suitably positioned relative to
the staple cartridge 13000, an anvil can be rotated into
a closed position to compress the tissue and the tissue
thickness compensator 10320 against the support por-
tion 10310. In at least one such aspect, the anvil can be
rotated into a position in which the anvil contacts the top
surface 10304 of the nose 10303 and, as a result, the
anvil can be prevented from rotating further. In various
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circumstances, owing to the top surface 10324 of the
tissue thickness compensator 10320 being positioned
above the top surface 10304 of the nose 10303, the top
surface 10324 can be pushed downwardly toward the
support portion 10310 as the anvil is being closed and,
in some circumstances, the top surface 10324 can be
pushed below the top surface 10304 of the nose 10303,
for example. After the staples contained within the staple
cartridge 10300 have been deployed and the tissue thick-
ness compensator 10320 has been incised, as described
herein, the support portion 10310 and the nose 10303
can be moved away from the tissue thickness compen-
sator 10320 such that the distal end 10325 of the tissue
thickness compensator 10320 can slide out of the slot
10305.
[0042] In various aspects, referring now to FIGS. 45
and 46, a surgical stapling instrument can comprise, one,
a cartridge channel 16670 configured to receive a staple
cartridge 16600 and, two, an anvil 16660 pivotably cou-
pled to the cartridge channel 16670. The staple cartridge
16600 can comprise a support portion 16610 and a tissue
thickness compensator 16620 wherein a distal end
16625 of the tissue thickness compensator 16620 can
be releasably held to the support portion 16610 by a nose
16603 at the distal end 16602 of the staple cartridge
16600. In at least one aspect, the nose 16603 can com-
prise a slot 16605 and can be comprised of a flexible
material. In use, referring primarily to FIG. 45, the nose
16603 can be flexed downwardly in order to expand the
opening of slot 16605. In certain aspects, the nose 16603
can comprise notches or cutouts 16606 which can be
configured to permit the nose 16603 to flex downwardly.
In any event, in various circumstances, the expanded
opening of the slot 16605 can facilitate the insertion of
the distal end 16625 of the tissue thickness compensator
16620 into the slot 16605. Once the tissue thickness com-
pensator 16620 has been suitably positioned, the nose
16603 can be released and, owing to the resiliency of
the material comprising the nose 16603, the nose 16603
can return, or at least substantially return, to its unflexed
condition and trap the distal end 16625 of the tissue thick-
ness compensator 16620 against the deck surface
16611, as illustrated in FIG. 46. In use, similar to the
above, the distal end 16625 can be pulled out of the slot
16605 when the support portion 16610 is moved away
from the stapled tissue. In various circumstances, the
flexible nose 16603 can be configured to deflect as the
tissue thickness compensator 16620 is detached from
the support portion 16610. In various aspects, referring
again to FIG. 46, the tissue thickness compensator
16620 can comprise a top surface 16621 which is
aligned, or at least substantially aligned, with a top sur-
face 16604 of the nose 16603.
[0043] In various aspects, a staple cartridge for a sur-
gical stapler can include a layer, such as a tissue thick-
ness compensator and/or a buttress material, for exam-
ple, arranged on a staple deck of a staple cartridge. In
use, the layer and patient tissue can be captured by sta-

ples when the staples are fired. Then, the layer can be
separated from the surgical stapler and can remain in
the patient when the stapler is removed from the patient.
[0044] Referring now to FIG. 47, a tissue thickness
compensator 17050, for example, can comprise a first
portion 17052 and a second portion 17054 extending rel-
ative to the first portion 17052. The tissue thickness com-
pensator 17050 can comprise part of a staple cartridge
assembly. In some circumstances, the tissue thickness
compensator 17050 can be attached to a cartridge body
of the staple cartridge assembly. In certain circumstanc-
es, the tissue thickness compensator can be assembled
to an anvil of a surgical stapling instrument. In either
event, the first portion 17052 of the tissue thickness com-
pensator 17050 can be compressible. In use, the first
portion 17052 can be captured within staples ejected
from the staple cartridge and can apply a compressive
force to the tissue also captured within the staples. The
second portion 17054 of the tissue thickness compensa-
tor 17050 can extend through the first portion 17052
wherein the second portion 17054 can comprise a prox-
imal end 17053 and a distal end 17055 extending from
the first portion 17052. As discussed in greater detail be-
low, the second portion 17054 may be less flexible and/or
more rigid than the first portion 17052. Referring now to
FIG. 48, a staple cartridge assembly 17000 can comprise
a cartridge body 17010 including a plurality of staple cav-
ities defined therein and a plurality of staples at least
partially stored within the staple cavities. As illustrated in
FIG. 48, the tissue thickness compensator 17050 can be
mounted to the cartridge body 17010.
[0045] The staple cartridge assembly 17000 can com-
prise a proximal mount 17060 configured to releasably
hold the proximal end 17053 of the second portion 17054
to the cartridge body 17010 and a distal mount 17070
configured to releasably hold the distal end 17055 to the
second portion 17054. The proximal mount 17060 can
comprise a single component or more than one compo-
nent. As illustrated in FIG. 48, the proximal mount 17060
can comprise a first mount portion 17060a and a second
mount portion 17060b configured to at least partially cap-
ture and hold the second portion 17054 against the car-
tridge body 17010. Turning now to FIG. 49, each mount
portion 17060a, 17060b can comprise a key 17062 which
can be releasably secured within a key slot 17012 defined
in the cartridge body 17010. Each key 17062 and key
slot 17012 can be sized and configured such that the
sidewalls of the key slot 17012 can apply a retention force
to the key 17062 which resists the removal of the key
17062 from the key slot 17012. In various circumstances,
the key 17062 can be releasably press-fit and/or snap-
fit within the key slot 17012. In at least one circumstance,
the key 17062 can comprise an enlarged end 17063
which can be releasably clamped between the sidewalls
of the key slot 17012, for example. As illustrated in FIGS.
48 and 49, each mount portion 17060a, 17060b can com-
prise a window 17064 configured to at least partially re-
ceive the proximal end 17053 of the second portion
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17054. In such circumstances, the sidewalls of the win-
dow 17064 can be configured to engage and compress
the tissue thickness compensator 17030 against the deck
17014 of the cartridge body 17010. Furthermore, at least
a portion of the second portion 17054 can be contained
within the mount portions 17060a, 17060b.
[0046] Referring again to FIGS. 48 and 49, similar to
the above, the distal mount 17070 can comprise a win-
dow 17074 which can be sized and configured to receive
at least a portion of the distal end 17055 of the second
portion 17054. Also similar to the above, the sidewalls of
the window 17074 can be configured to engage and com-
press the tissue thickness compensator 17030 against
the deck 17014 of the cartridge body 17010. Further-
more, at least a portion of the second portion 17054 can
be contained within the mount portion 17070. The distal
mount portion 17070 can comprise one or more pins
17072 extending therefrom which can be releasably se-
cured within one or more pin apertures 17011 defined in
the cartridge body 17010. Each pin 17070 and pin aper-
ture 17011 can be sized and configured such that the
sidewalls of the pin aperture 17011 can apply a retention
force to the pin 17072 which resists the removal of the
pin 17072 from the pin aperture 17011. In various cir-
cumstances, each pin 17072 can be releasably press-fit
and/or snap-fit within a pin aperture 17011.
[0047] To assemble the staple cartridge 17000, in at
least one circumstance, the tissue thickness compensa-
tor 17030 can be positioned against the deck 17014 of
the cartridge body 17010 and the proximal mounts 17060
and the distal mount 17070 can then be assembled to
cartridge body 17010. The mounts 17060, 17070 can be
assembled to the cartridge body 17010 to capture or trap
the tissue thickness compensator 17050 against the car-
tridge body 17010 as discussed above. As also dis-
cussed above, the mounts 17060, 17070 can be config-
ured to capture and releasably retain the ends of the sec-
ond portion 17074 to the cartridge body 17010. In certain
circumstances, the proximal mounts17060 and/or the
distal mount 17070 can be configured to capture at least
a portion of the first portion 17052 therein. While the tis-
sue thickness compensator 17050 depicted in FIGS.
47-49 comprises two portions, various alternatives are
envisioned in which a tissue thickness compensator can
comprise more than two portions. For example, a tissue
thickness compensator can comprise a compressible
first portion 17052 and two or more rigid second portions
17054 extending therethrough. Also, for example, a tis-
sue thickness compensator can comprise two or more
compressible portions arranged in any suitable arrange-
ment, such as in two or more layers, for example.
[0048] Once assembled, the staple cartridge 17000
can be assembled to a surgical stapler. In at least one
circumstance, the staple cartridge 17000 can be remov-
ably retained with a channel defined in an end effector
of the surgical stapler and then inserted into a surgical
site within a patient. The proximal mounts 17060 and/or
the distal mount 17070 can be configured to retain the

tissue thickness compensator 17050 to the cartridge
body 17010 while the staple cartridge 17000 is inserted
into and/or manipulated within the surgical site. The sec-
ond portion 17054 of the tissue thickness compensator
17050 can provide sufficient rigidity to the tissue thick-
ness compensator 17050 such that the tissue thickness
compensator 17050 does not become detached from the
cartridge body 17010 until one or more of the proximal
mounts 17060 and/or the distal mount 17070 is incised
and/or detached from the cartridge body 17010, as dis-
cussed in greater detail below. Owing to the rigidity of
the second portion 17054, in various circumstances, the
attributes of the first portion 17052 of the tissue thickness
compensator 17050 can be primarily or exclusively se-
lected so as to provide the desired tissue compensation
properties of the tissue thickness compensator 17050.
In use, the second portion 17054 of the tissue thickness
compensator 17050 can resist relative movement be-
tween the proximal end 17053 and the distal end 17055
and, in various circumstances, resist the movement of
the proximal end 17053 and the distal end 17055 toward
one another.
[0049] Once the staple cartridge 17000 has been suit-
ably positioned, in various circumstances, a firing mem-
ber 17030 can be advanced through the staple cartridge
17000 to deploy the staples removably positioned there-
in. The staple cartridge 17000 can include a movable
member 17034 which can be advanced from a proximal
end of the staple cartridge 17000 toward a distal end of
the staple cartridge 17000 by the firing member 17030.
The movable member 17034, further to the above, can
be configured to lift the staples removably stored within
the cartridge body 17010 between an unfired position
and a fired position. The firing member 17030 can further
comprise a cutting portion, such as knife 17032, for ex-
ample, which can be configured to transect the tissue
being stapled as the firing member 17030 is advanced
distally through the staple cartridge 17000. The knife
17032 can also be configured to transect the tissue thick-
ness compensator 17050 as the firing member 17030 is
advanced distally through the staple cartridge 17000. Re-
ferring primarily to FIGS. 47 and 48, the proximal end
17053 of the second portion 17054 can be severed by
the knife 17032. In at least one such aspect, the tissue
thickness compensator 17050 can be at least partially
severed, or entirely severed, along a longitudinal axis at
least partially defined by notch 17057 defined therein. As
illustrated in FIG. 48, the notch 17057 can be aligned, or
at least substantially aligned, with a longitudinal knife slot
17015 extending through the cartridge body 17010. Once
the proximal end 17053 of the second portion 17054 has
been at least partially transected by the knife 17032, the
second portion 17054 can be at least partially released
from, or can be releasable from, the proximal mounts
17060a, 17060b. In such circumstances, the tissue thick-
ness compensator 17050 can become detached from
the cartridge body 17010. For instance, the firing member
17030 may be at least partially advanced, or entirely ad-
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vanced, through the staple cartridge 17000 to at least
partially, or entirely, implant the tissue thickness com-
pensator 17050 against the tissue and, owing to the at
least partial transection of the tissue thickness compen-
sator 17050, especially the second portion 17054, the
tissue thickness compensator 17050 can be sufficiently
flexible so as to slide out of the proximal mount portions
17060a, 17060b and the distal mount 17070. In use, in
various circumstances, the firing member 17030 can be
retracted to its proximal, or starting, position after the
firing member 17030 has been at least partially fired and
the tissue thickness compensator 17050 has been at
least partially implanted wherein the cartridge body
17010 can then be pulled away from the implanted tissue
thickness compensator 17050. For instance, if the car-
tridge body 17010 is pulled away from the tissue thick-
ness compensator 17050 along the longitudinal axis, the
at least partially transected tissue thickness compensa-
tor 17050 may be able to buckle longitudinally and the
proximal and distal ends of the tissue thickness compen-
sator 17050 may move toward one another, for example.
[0050] Referring now to FIGS. 50-52, a tissue thick-
ness compensator 17150 can comprise a compressible
portion 17152 and a mount portion 17154 extending
through and/or extending from the compressible portion
17152. The compressible portion 17152 can comprise a
proximal end 17153 which can include a thickness which
is less than the thickness of the body portion 17156 of
the tissue thickness compensator 17150. In at least one
such aspect, the proximal end 17153 can comprise a
tapered portion, for example. Referring again to FIGS.
50-52, a staple cartridge assembly, such as staple car-
tridge 17100, for example, can include a proximal mount
17160 configured to releasably secure the mount portion
17154 of the tissue thickness compensator 17150 to a
cartridge body 17010. Proximal mount 17160 can com-
prise one or more locks 17162 extending therefrom which
can be received within one or more keyholes 10112 de-
fined in the cartridge body 17110. In at least one such
aspect, each of the locks 17162 can comprise a leg and
a foot extending from the leg wherein the leg can be con-
figured to flex laterally as the lock 17162 is inserted into
a keyhole 17112 and then resiliently return, or at least
substantially return, to its unflexed configuration such
that the foot can releasably engage, or move behind, a
sidewall of the keyhole 17112. Similar to the above, the
proximal mount 17160 can further comprise a cavity
17164 configured to receive the proximal mount portion
17154 of the tissue thickness compensator 17150. The
cavity 17164 can be configured to compress the proximal
mount portion 17154 against the deck of the cartridge
body 17110 and hold the proximal end of the tissue thick-
ness compensator 17150 in position. In various circum-
stances, a firing member, such as firing member 17030,
for example, can be configured to incise the proximal
mount 17160 as the firing member 17030 is being ad-
vanced to incise the tissue thickness compensator
17150. In at least one such circumstance, the incision of

the proximal mount 17160 can release the tissue thick-
ness compensator 17150 from the cartridge body 17110.
Referring again to the aspect depicted in FIG. 48, for
example, the firing member 17030 can be configured to
pass through a slot defined between the proximal mount
portions 17060a, 17060b and, in at least some circum-
stances, pass through the proximal mount portions
17060a, 17060b without incising the same.
[0051] Referring now to FIGS. 53-56, further to the
above, a proximal mount for releasably holding a tissue
thickness compensator to a cartridge body can comprise
first and second portions 17260a, 17260b which, when
assembled to the cartridge body, can define a longitudi-
nal gap or slot 17267 which can be sized and configured
to permit the firing member 17030 to pass therebetween.
Similar to the above, each of the first and second portions
17260a, 17260b can comprise a cavity 17264 configured
to at least partially receive and hold a tissue thickness
compensator in place. Also similar to the above, each of
the first and second portions 17260a, 17260b can com-
prise locks 17262 extending therefrom which can be con-
figured to engage the cartridge body.
[0052] Referring to FIGS. 57-63, the end effector 12 of
a surgical instrument, for example, can be configured to
receive an end effector insert 28010. In various embod-
iments, the end effector insert 28010 can comprise a
compensator body 28012 and at least one clip 28014a,
28014b. In various embodiments, the end effector insert
28010 can comprise a proximal clip 28014b at the prox-
imal end of the compensator body 28012 and a distal clip
28014a at the distal end of the compensator body 28012,
for example. Referring primarily to FIG. 60, the distal clip
28014a can be secured to the anvil 25060 of the end
effector 12 at or near the distal end of the anvil 25060.
For example, the distal clip 28014a can be substantially
aligned with and/or partially positioned within the longi-
tudinal slot 25062 of the anvil 25060. Referring primarily
to FIG. 61, the proximal clip 28014b can be secured to
a staple cartridge 25000 in the lower jaw 25070 of the
end effector 12 (FIG. 62). The proximal clip 28014b can
be secured to the staple cartridge 25000 at or near the
proximal end of the staple cartridge 25000. For example,
the proximal clip 28014b can be substantially aligned with
and/or positioned within a longitudinal slot 25004 in the
staple cartridge 25000.
[0053] Referring now to FIGS. 62 and 63, the end ef-
fector insert 28010 can be inserted into the end effector
12 of a surgical instrument. In various embodiments, at
least a portion of the end effector insert 28010, such as
the compensator body 28012, distal clips 28014a, and/or
proximal clip 28014b, can be deformable and/or resilient,
for example. When the end effector insert 28010 is in-
serted into the end effector 12, the distal and/or the prox-
imal clips 28014a, 28014b can bend or flex. When the
clips 28014a, 28014b are flexed, for example, the clips
28014a, 28014b can seek to return to their initial, unde-
formed configuration and can generate a corresponding
springback or restoring force, for example. In various em-
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bodiments, when the end effector insert 28010 is posi-
tioned within the end effector 12, the end effector insert
28010 can apply a spring load to the end effector 12. In
some embodiments, the end effector insert 28010 can
be solid or substantially solid such that an operator can
grasp the insert 28010 when the operator is inserting the
end effector insert 28010 and staple cartridge 25000 into
the end effector 12.
[0054] In some embodiments, the end effector insert
28010 can be removed from the end effector 12 prior to
cutting and/or fastening operations of the end effector
12. In other embodiments, the end effector insert 28010
can remain positioned in the end effector 12 during cut-
ting and/or firing operations. For example, the end effec-
tor insert 28010 can be transected by the cutting element
25052 as staples are fired from their staples cavities
25002 (FIG. 61) in the staple cartridge 25000. In various
embodiments, the end effector insert 28010 can com-
prise a tissue thickness compensation material, similar
to at least one of the tissue thickness compensators de-
scribed herein. For example, the end effector insert
28010 can comprise a polymeric composition, such as a
bioabsorbable, biocompatible elastomeric polymer, for
example. The end effector insert 28010 can further com-
prise a bioabsorbable polymer, such as, for example,
lyophilized polysaccharide, glycoprotein, elastin, prote-
oglycan, gelatin, collagen, and/or oxidized regenerated
cellulose (ORC), for example. In some embodiments, the
end effector insert 28010 can comprise at least one ther-
apeutic agent such as a pharmaceutically active agent
or medicament.
[0055] Referring still to FIGS. 57-63, the end effector
insert 28010 can be releasably attached to the end ef-
fector 12 and/or to the anvil 25060 and/or the staple car-
tridge 25000 of the end effector 12. The proximal clip
28014b can be releasably secured to the staple cartridge
25000 (FIG. 61), for example, and the distal clip 28014a
can be releasably secured to the anvil 25060 (FIG. 60),
for example. In various embodiments, the proximal clip
28014b can be aligned with and/or retained within the
slot 25004 of the staple cartridge 25000. Further, in cer-
tain embodiments, the distal clip 28014a can be aligned
with and/or retained within the slot 25062 of the anvil
25060. Referring primarily to FIG. 62, in certain embod-
iments, the proximal clip 28014b can be releasably se-
cured to the staple cartridge 25000 before the staple car-
tridge 25000 is positioned in the lower jaw 25070 (FIG.
62). As the staple cartridge 25000 and the attached end
effector insert 28010 are moved toward and/or into the
end effector 12 and/or the lower jaw 25070, the distal clip
28014a can be moved into alignment with the slot 25062
in the anvil 25060, for example. In various embodiments,
when the staple cartridge 25000 and the end effector
insert 28010 are positioned in the end effector 12 (FIG.
63), the distal clip 28014a can releasably engage the
anvil 25060. The distal clip 28014a can slide into the slot
25062 in the anvil 25060, for example. In various embod-
iments, the distal clip 28014a can be positioned relative

to the anvil 25060 before or while the proximal clip
28014b is positioned relative to the staple cartridge
25000.
[0056] When the end effector insert 28010 is releasa-
bly secured within the end effector 12, for example by
the proximal clip 28014b and the distal clip 28014a as
described herein, the end effector insert 28010 can be
held in tension in the end effector 12. Stated differently,
the proximal clip 28014b secured relative to the staple
cartridge 25000 in the lower jaw 25070 can exert a pulling
force along the end effector insert 28010 and on the distal
clip 28014a secured relative to the anvil 25060, for ex-
ample. In various embodiments, the tension between the
proximal clip 28015b and the distal clip 28014a can help
to hold the end effector insert 28010 in the end effector 12.
[0057] In various embodiments, when the staple car-
tridge 25000 and end effector insert 28010 are positioned
in the end effector 12, the proximal clip 28014b can be
positioned intermediate the unfired sled 25056 (FIG. 61)
and the staple cartridge 25000. For example, the unfired
sled 25056 can be proximal to the proximal clip 28013b.
In certain embodiments, during a firing stroke, the sled
25056 can move distally past the proximal clip 28014b,
and can deflect the proximal clip 28014b, for example.
In various embodiments, when the sled 25056 deflects
the proximal clip 28014b during the firing stroke, the prox-
imal clip 28014b can be released from the slot 25004 in
the staple cartridge 25000. In certain embodiments, the
sled 25056 and/or an element of the firing bar 25050
(illustrated elsewhere) can release the proximal clip
28014b from the staple cartridge 25000. Further, when
the proximal clip 28014b is released from the staple car-
tridge 25000, the tension in the end effector insert 28010
can be at least partially relieved. In the absence of a
pulling force exerted on the distal clip 28014a, the distal
clip 28014a can release from the anvil 25060. Accord-
ingly, the end effector insert 28010 can be released from
the end effector 12 and, for example, can remain in the
patient’s tissue after the end effector 12 has been re-
moved from the patient.
[0058] In certain embodiments, a proximal end of an
anvil-attachable layer, such as a tissue thickness com-
pensator and/or a buttress material, for example, can be
releasably attached to a proximal end of a staple cartridge
for alignment with and attachment to an anvil of an end
effector into which the staple cartridge can be inserted.
Generally, the anvil-attachable layer can be arranged rel-
ative to an anvil-facing side of a staple cartridge. For ex-
ample, the anvil-attachable layer can be arranged on a
staple deck of the staple cartridge and/or can be arranged
on a staple deck layer. A proximal end of the anvil-at-
tachable layer can be attached to a proximal end of the
staple cartridge or a proximal end of the staple deck layer.
After the staple cartridge is inserted into the end effector
of the surgical stapler, the anvil of the surgical stapler
can be closed against the anvil-attachable layer such that
the layer becomes attached to the anvil. When the anvil
is reopened, the anvil-attachable layer, now attached to
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the anvil, can move with the anvil and away from the
staple cartridge. In various circumstances, as the at-
tached layer moves with the anvil, the attached layer can
pivot about its proximal end that is attached to the staple
cartridge and/or the staple cartridge layer. In various oth-
er circumstances, as the attached layer moves with the
anvil, the proximal end of the layer can detach from the
staple cartridge. The surgical stapler, with the anvil-at-
tachable layer attached to the anvil, can now cut and
staple patient tissue. The anvil-attachable layer can also
be cut by the surgical stapler and captured by the staples.
After the anvil-attachable layer and patient tissue are
captured by the staples, the surgical stapler can be re-
moved from the patient. In various embodiments in which
the anvil-attachable layer is still attached to the staple
cartridge, the surgical stapler can be pulled free from the
layer, breaking the attachment between the layer and the
staple cartridge.
[0059] FIGS. 64 and 65 illustrate an embodiment of a
staple cartridge assembly 2400 comprising an anvil-at-
tachable layer 2414. The anvil-attachable layer 2414 can
comprise a tissue thickness compensator and/or a but-
tress material, for example. A proximal end 2416 of the
anvil-attachable layer 2414 can be attached to a proximal
end 2418 of a staple cartridge body 2402. In various em-
bodiments, the staple cartridge assembly 2400 can in-
clude a staple cartridge layer 2412, such as a tissue thick-
ness compensator and/or a buttress material, for exam-
ple, arranged on a staple deck of the staple cartridge
body 2402. A cartridge pan 2404 can at least partially
surround the staple cartridge body 2402 and can be com-
prised of a metal material, for example. The staple car-
tridge body 2402 can include a surface 2406 and grooves
2408 defined in the surface 2406 at a proximal end 2418
of the cartridge body 2402. Referring to FIG. 64, in order
to attach the anvil-attachable layer 2414 to the staple
cartridge body 2402, a proximal end portion 2416 of the
anvil-attachable layer 2414 can be positioned over the
grooves 2408. Then, as shown in FIG. 65, tabs 2410
extending from the cartridge pan 2404 can be deformed
such that they extend into the grooves 2408, capturing
the proximal end portion 2416 of the anvil-attachable lay-
er 2414 in the grooves 2408 between the side walls of
the grooves 2408 and the tabs 2410, for example. The
tabs 2410 can also capture the anvil-attachable layer
2414 between bottoms of the grooves 2408 and the tabs
2410, for example.
[0060] In use, the staple cartridge assembly 2400
shown in FIG. 65, can be inserted into a staple cartridge
channel of an end effector of a surgical stapler. Then, an
anvil of the end effector can be closed against the anvil-
attachable layer 2414. The anvil-attachable layer 2414
can be arranged on the staple cartridge body 2402 such
that the layer 2414 is properly aligned with the anvil when
the staple cartridge assembly 2400 is inserted into the
staple cartridge channel 2400 and the anvil is then
closed. In various embodiments, an anvil-facing surface
2415 of the anvil-attachable layer 2414 can include an

adhesive that can adhere to a surface of the anvil and/or
one or more attachment features that engage the anvil
to attach the anvil-attachable layer 2414 to the anvil. For
example, the anvil-facing surface 2415 can include one
or more protrusions extending therefrom that can engage
a knife slot of the anvil. After the anvil-attachable layer
2414 has been attached to the anvil, the anvil can be
returned to an open position with the anvil-attachable lay-
er 2414 attached thereto. The portion of the anvil-attach-
able layer 2414 attached to the anvil can pivot about the
proximal end 2416 of the layer 2414 that is attached to
the staple cartridge body 2402 to enable the layer 2414
to move with the anvil. Now, the surgical stapler can com-
prise a staple cartridge layer 2412 aligned on the staple
cartridge body 2402 and the anvil-attachable layer 2414
attached to and aligned with the anvil.
[0061] When the staple cartridge layer 2412 aligned
with the staple cartridge body 2402 and the anvil-attach-
able layer 2414 attached to and aligned with the anvil,
the surgical stapler is prepared for use to cut and staple
patient tissue. The staple cartridge body 2402 and the
staple cartridge layer 2412 can be positioned on one side
of the patient tissue and the anvil and anvil-attachable
layer 2414 can be positioned on an opposite side of the
patient tissue. The attachment of the anvil-attachable lay-
er 2414 to the anvil and to the staple cartridge body 2402
can stabilize the anvil-attachable layer 2414 relative to
the anvil while the stapler is being positioned against the
patient tissue. When the surgical stapler is properly po-
sitioned relative to patient tissue, the anvil can be closed,
capturing the tissue between the staple cartridge body
2402 and the staple cartridge layer 2412 on one side of
the tissue and the anvil and the anvil-attachable layer
2414 on a second opposing side of the tissue.
[0062] After the anvil is closed with patient tissue cap-
tured between the staple cartridge body 2402 and the
staple cartridge layer 2412 on one side and the anvil and
anvil-attachable layer 2414 on the other side, the surgical
stapler can be fired. For example, a staple driver can be
advanced in a distal direction through staple driver slots
2422 in the staple cartridge body 2402 to fire and form
staples that are stored in the staple cartridge. The fired
and formed staples can capture the staple cartridge layer
2412, the anvil-attachable layer 2414, and the patient
tissue therebetween. Also, a cutting blade can be ad-
vanced in the distal direction through a knife slot 2420 in
the cartridge body 2402 and a knife slot in the anvil. The
cutting blade can sever the staple cartridge layer 2412,
the anvil-attachable layer 2414, and the patient tissue
therebetween as the cutting blade is advanced. In various
embodiments, the staple driver and the cutting blade can
be advanced simultaneously. In various circumstances,
the staple driver can lead the cutting blade such that the
staples are fired and formed before the cutting blade sev-
ers the patient tissue, the staple cartridge layer 2412,
and the anvil-attachable layer 2414.
[0063] After the staple cartridge layer, the anvil-attach-
able layer 2414, and the patient tissue therebetween
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have been captured by the staples and cut by the cutting
blade, the anvil can be reopened. When the anvil is re-
opened, the anvil-attachable layer 2414 that is now at-
tached to the staple cartridge layer 2412 and the patient
tissue by the staples can be detached from the anvil. For
example, as the anvil is opened and/or as the surgical
stapler is removed from the patient, the anvil-attachable
layer 2414 can be held in place by the staples and the
patient tissue, such that the layer 2414 can be pulled
away from an adhesive and/or attachment feature, for
example, that is holding the layer 2414 to the anvil. Fur-
thermore, the proximal end 2416 of the anvil-attachable
layer 2414 can be pulled away from the staple cartridge
body 2402 in order to be detached from the proximal end
2416 of the staple cartridge body 2402. For example, in
various circumstances, the portions of the proximal end
2416 of the anvil-attachable layer 2414 captured be-
tween the grooves 2408 in the cartridge body 2402 and
the tabs 2410 of the cartridge pan 2404 can be pulled
out from between the tabs 2410 and the grooves 2408.
In various other circumstances, the anvil-attachable layer
2414 can be torn away from portions of the anvil-attach-
able layer 2414 that are captured between the grooves
2408 and the tabs 2410 of the cartridge pan 2404. For
example, the portion of the anvil-attachable layer 2414
captured between the grooves 2408 and the tabs 2410
can be distressed by the tabs 2410 pressing into the por-
tion of the layer 2414 in order to reduce the force required
to tear the remaining portion of the layer 2414 and/or to
define locations where the layer 2414 will tear. For ex-
ample, the tabs 2410 extending into the anvil-adjustable
layer 2414 may partially score, cut, and/or perforate the
layer 2414, for example. After the staple cartridge layer
2412 is detached from the staple cartridge body 2402
and the anvil-attachable layer 2414 is detached from the
staple cartridge body 2402 and the anvil, the surgical
stapler can be removed from the patient, leaving the lay-
ers 2412 and 2414 implanted in the patient. The layers
2412 and 2414 can bolster the lines of staples and/or
can compress to different thicknesses in different staples
to provide at least a minimum amount of compression to
patient tissue captured by the staples, for example.
[0064] Still referring to FIGS. 64 and 65, in various em-
bodiments, the anvil attachable layer 2414 can be de-
tached from the staple cartridge body 2402 after the layer
2414 is attached to the anvil and the anvil is reopened.
As described above, after the staple cartridge assembly
2400 is inserted into a staple cartridge channel and an
anvil is closed on the anvil-attachable layer 2414, the
layer 2414 can be attached to an anvil by an adhesive
and/or attachment feature on an anvil-facing surface
2415 of the layer 2414. When the anvil is reopened, the
anvil-attachable layer 2414 can move with the anvil away
from the staple cartridge body 2402. In various circum-
stances, movement of the anvil and the anvil-attachable
layer 2414 away from the staple cartridge body 2402 can
pull the portions of the layer 2414 captured between the
tabs 2410 of the cartridge pan 2404 and the grooves

2408 in the cartridge body 2402 out from between the
tabs 2410 and the grooves 2408 such that the proximal
end 2416 of the layer 2414 can also move with the anvil.
[0065] FIGS. 66 and 67 illustrate another embodiment
comprising a staple cartridge assembly 2450 that in-
cludes an anvil-attachable layer 2464 attachable to a sta-
ple cartridge body 2452. In this embodiment, a proximal
end 2466 of the anvil-attachable layer 2464 is attached
to surfaces 2472 on attachment portions 2470 that can
extend from a surface 2456 of the cartridge body 2452.
The proximal end 2466 of the anvil-attachable layer 2464
can be attached to the surfaces 2472 by adhesives, ul-
trasonic welding, thermal welding, and/or heat staking,
for example. In various embodiments, the staple car-
tridge assembly 2450 can include a staple cartridge layer
2462 arranged on the staple cartridge body 2462. In such
embodiments, the attachment portions 2470 can extend
from the surface 2456 of the cartridge body 2452 such
that the surfaces 2472 are approximately level with an
anvil-facing surface 2467 of the staple cartridge layer
2462. As a result, the anvil-attachable layer 2464 can lie
substantially flat across the anvil-facing surface 2467 of
the staple cartridge layer 2462 and the surfaces 2472.
In various circumstances, similar to the embodiments de-
scribed above with respect to FIGS. 64 and 65, after the
staple cartridge assembly 2450 is inserted into a staple
cartridge channel of an end effector, an anvil of the end
effector can be closed in order to make contact with an
anvil-facing side 2465 of the anvil-attachable layer 2464.
An adhesive and/or attachment features on the anvil-fac-
ing side 2465 of the anvil-attachable layer 2464 can at-
tach the anvil-attachable layer 2464 to the anvil. Then,
when the anvil is reopened, the anvil-attachable layer
2464 can pivot about the proximal end 2466 attached to
the surfaces 2472. Similar to the embodiments described
above with respect to FIGS. 64 and 65, the staple car-
tridge layer 2462, the anvil-attachable layer 2464, and
patient tissue therebetween can be cut and stapled to-
gether. Then, the anvil of the surgical stapler is reopened
and/or the surgical stapler is removed from the patient,
the anvil-attachable layer 2464 can be detached from the
anvil and the staple cartridge layer 2462 can be detached
from the staple cartridge body 2452. Also, the proximal
end 2466 of the anvil-attachable layer 2464 can detach
from the adhesive and/or other attachment to the surfac-
es 2472 such that the anvil-attachable layer 2464 can be
implanted in the patient.
[0066] Still referring to FIGS. 66 and 67, in various em-
bodiments, when the anvil is reopened after the anvil-
attachable layer 2464 is attached thereto, the proximal
end 2466 of the anvil-attachable layer 2464 can detach
from the surfaces 2472. For example, the proximal end
2466 of the anvil-attachable layer 2464 can also be at-
tached to the anvil. When the anvil and attached anvil-
attachable layer 2464 move in a direction away from the
staple cartridge body 2452 and/or the staple cartridge
layer 2462, the proximal end 2466 of the layer 2464 can
be pulled and detach from the surfaces 2472. In such
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embodiments, the anvil-attachable layer 2464 can be de-
tached from the staple cartridge before the staple car-
tridge layer 2464, the anvil-attachable layer 2464, and
patient tissue therebetween are cut and stapled.
[0067] FIGS. 68 and 69 illustrate another embodiment
comprising a staple cartridge assembly 2500 that in-
cludes a staple cartridge layer 2506 and an anvil-attach-
able layer 2510. In the embodiment shown in FIGS. 68
and 69, the anvil-attachable layer 2510 is attached to the
staple cartridge layer 2506 instead of to the staple car-
tridge body 2502. The staple cartridge layer 2506 and
the anvil-attachable layer 2510 each can comprise a tis-
sue thickness compensator and/or a buttress material,
for example. The anvil-attachable layer 2510 can include
a first proximal tab portion 2512 extending from a proxi-
mal end 2508 of the layer 2510. The first proximal tab
portion 2512 can be attached to a proximal end surface
2516 of the staple cartridge layer 2506. For example, the
first proximal tab portion 2512 can be glued, welded,
and/or overmolded onto the proximal end surface 2516
of the staple cartridge layer 2506. In certain embodi-
ments, the anvil-attachable layer 2510 can include a sec-
ond proximal tab portion 2514 extending from the first
proximal tab portion 2512. The second proximal tab por-
tion 2514 can be attached to a bottom surface 2518 of
the staple cartridge layer 2506 by gluing, welding, and/or
overmolding, for example.
[0068] Similar to the embodiments described above
with reference to FIGS. 64-67, after the staple cartridge
assembly 2500 is inserted into a staple cartridge channel
of an end effector of a surgical stapler and when an anvil
of the end effector is closed on the anvil-attachable layer
2510, an anvil-facing surface 2511 of the anvil-attachable
layer 2510 can be attached to the anvil by an adhesive
and/or by attachment features. When the anvil is reo-
pened, the anvil-attachable layer 2510 can move away
from the staple cartridge layer 2506 and the staple car-
tridge body 2502 with the anvil. In various circumstances,
the anvil-attachable layer 2510 can pivot about the first
tab portion 2512 as the anvil reopens. After the anvil-
attachable layer 2510 is attached to the anvil, the end
effector can be closed on patient tissue such that the
staple cartridge body 2502 and staple cartridge layer
2506 are positioned on a first side of the patient tissue
and the anvil and anvil-attachable layer 2510 are posi-
tioned on a second opposing side of the patient tissue.
As described above with reference to FIGS. 64 and 65,
a cutting blade can be advanced through a knife slot 2520
in the cartridge body 2502 and a staple driver can be
advanced through a staple driver slot 2422 in the car-
tridge body 2502. Referring primarily to FIG. 68, in certain
embodiments, the first tab portion 2512 and the second
tab portion 2514 of the anvil-attachable layer can by
aligned with the knife slot 2512. As the cutting blade is
advanced through the knife slot 2520, the cutting blade
can sever the first tab portion 2512 and the second tab
portion 2514. In various circumstances, the severing of
the first tab portion 2512 and the second tab portion 2514

by the cutting blade can detach the first tab portion 2512
and the second tab portion 2514 from the staple cartridge
layer 2506. After the cutting blade and the staple driver
have been advanced and the staple cartridge layer 2506,
the anvil-attachable layer 2510, and patient tissue ther-
ebetween have been cut and stapled, the anvil may be
reopened such that the anvil-attachable layer 2510 sep-
arates from the anvil and the staple cartridge layer 2506
separates from the staple cartridge body 2502. As noted
above, the anvil-attachable layer 2510 in the embodiment
of FIGS. 68 and 69 is attached to the staple cartridge
layer 2506 and not to the staple cartridge body 2502.
Thus, no action is needed to separate the anvil-attacha-
ble layer 2510 from the staple cartridge body 2502. Fur-
thermore, the first tab portion 2512 and/or the second
tab portion 2514 of the anvil-attachable layer 2510 can
remain attached to the staple cartridge layer 2506 since
both layers are captured by staples and are implantable
in the patient. For example, if the cutting blade does not
detach the first tab portion 2512 and the second tab por-
tion 2514 from the staple cartridge layer 2506, then the
staple cartridge layer 2506 and the anvil-attachable layer
2510 will be attached to each other inside of the patient
by the formed staples and by the first and second tab
portions 2512 and 2514.
[0069] Still referring to FIGS. 68 and 69, in various em-
bodiments, after the staple cartridge assembly 2500 has
been inserted in to the staple cartridge channel and the
anvil-attachable layer 2510 has been attached to the an-
vil, the first tab portion 2512 and the second tab portion
2514 can detach from the staple cartridge layer 2506
when the anvil is reopened and the anvil and anvil-at-
tachable layer 2510 move away from the staple cartridge
layer 2506. For example, the anvil and the anvil-attach-
able layer 2510 attached thereto can pull the first tab
portion 2512 and the second tab portion 2514 away from
the staple cartridge layer 2506 such that the first tab por-
tion 2512 and the second tab portion 2514 detach from
the staple cartridge layer 2506.
[0070] FIGS. 70 and 71 illustrate another aspect com-
prising an anvil-attachable layer 2550 for use with a sur-
gical stapler. As explained below, a proximal end portion
2554 of the anvil-attachable layer 2550 is attachable to
a proximal end portion of a staple cartridge for insertion
into an end effector of the surgical stapler and for align-
ment and attachment to an anvil of the end effector. A
body 2552 of the anvil-attachable layer 2550 can be de-
tached from the staple cartridge by a cutting blade of the
surgical stapler at the beginning of the stroke of the cut-
ting blade. For example, the cutting blade 2570 shown
in FIG. 71 can detach the anvil-attachable layer 2550
from the staple cartridge before any patient tissue is cut
and before any portion of the body 2552 of the anvil-
attachable layer 2550 has been captured by staples.
[0071] Referring primarily to FIG. 70, the anvil-attach-
able layer 2550 can include a body 2552 and a proximal
end portion 2554. The proximal end portion 2554 in-
cludes attachment features 2556 that can attach to a
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proximal end portion of a staple cartridge. For example,
the attachment features 2556 can include adhesives,
welds, and/or heat staking. The attachment feature 2556
can also comprise a portion captured between a slot in
a staple cartridge and a tab of a cartridge pan, as de-
scribed above with respect to FIGS. 64 and 65, for ex-
ample. The anvil-attachable layer 2550 can be attached
to and aligned with the staple cartridge such staple cav-
ities of the staple cartridge are aligned with the body 2552
of the layer 2550. Put differently, when staples from the
staple cartridge have been fired, the staples will capture
the body 2552 of the anvil-attachable layer 2550. Similar
to the aspects described above with reference to FIGS.
64-69, a staple cartridge assembly that includes the anvil-
attachable layer 2550 attached to a staple cartridge can
be inserted into a staple cartridge channel of an end ef-
fector of a surgical stapler. An anvil of the end effector
can close on an anvil-facing surface 2553 of the anvil-
attachable layer 2550. The anvil-facing surface 2553 can
include an adhesive and/or attachment features that re-
leasably attach the anvil-attachable layer 2550 to the an-
vil when the anvil is closed on the anvil-facing surface
2553. When the anvil is reopened, the anvil-attachable
layer 2550 can pivot about the attachment features 2556
to move with the anvil. Similar to the aspects described
above with reference to FIGS. 64-69, the staple cartridge
can include a staple cartridge layer, such as a tissue
thickness compensator and/or a buttress material, for ex-
ample.
[0072] The anvil-attachable layer 2550 can comprise
a first lateral side 2566 and a second lateral side 2568.
The first lateral side 2566 and the second later side 2568
can define a midline 2564 therebetween. In certain as-
pects, the anvil-attachable layer 2550 can be attached
to and aligned with the anvil of the end effector such that
the midline 2564 is aligned with a knife slot in the anvil
and a knife slot in the staple cartridge. The body 2552 of
the anvil-attachable layer 2550 can include a first lateral
slit 2558 positioned near a proximal end and extending
from the first lateral side 2566 and past the midline 2564.
The body 2552 of the anvil-attachable layer 2550 also
can include a second lateral slit 2560 positioned proxi-
mally relative to the first lateral slit 2558 extending from
the second lateral side 2568 and past the midline 2564.
The first lateral slit 2558 and the second lateral slit 2560
can define a connector portion 2562 therebetween that
can connect the body 2552 of the anvil-attachable layer
2550 to the proximal end portion 2554 of the layer 2550.
[0073] Referring primarily to FIG. 71, after the anvil-
attachable layer 2550 is releasably attached to the anvil
of the end effector, the end effector can be closed on
patient tissue such that the anvil and the anvil-attachable
layer 2550 are on one side of the tissue and the staple
cartridge and/or the staple cartridge layer is on an oppo-
site side of the tissue. Then, a cutting blade 2570 can be
advanced through a knife slot in the cartridge, such as
knife slot 2418 shown in FIGS. 64-68, for example, and
a knife slot in the anvil. The midline 2564 of the anvil-

attachable layer 2550 can be aligned with the knife slots
such that the cutting blade 2570 progressively cuts the
anvil-attachable layer 2550 along the midline. As the cut-
ting blade advances through the anvil-attachable layer
2550 in a distal direction indicated by arrow D, a cutting
edge 2572 of the cutting blade 2570 first cuts the proximal
end portion 2554 of the layer 2550 before then cutting
through the connector portion 2562, separating the body
2552 of the layer 2550 from the proximal end portion
2554 of the layer 2550. Finally, the cutting blade 2570
cuts through the body 2552 of the anvil-attachable layer
2550. After the cutting blade 2570 has advanced through
the anvil-attachable layer 2550, the layer is divided in
four pieces. The body 2552 of the anvil-attachable layer
2550 is detached from the proximal portion 2554 of the
layer 2550. Furthermore, the body 2552 of the anvil-at-
tachable layer 2550 is divided into two pieces 2580 and
2582 and the proximal portion 2554 of the layer 2550 is
divided into two pieces 2586 and 2588.
[0074] In various circumstances, a surgeon using a
surgical stapler may not completely fire the stapler. For
example, referring to FIG. 71, the surgeon may only ad-
vance the cutting blade 2570 and the staple driver half-
way through the body 2552 of the anvil-attachable layer
2550. Continuing the example, the body 2552 of the anvil-
attachable layer 2550 is released from the staple car-
tridge at the beginning of the cutting stroke of the cutting
blade 2570 when the blade 2570 severs the connector
portion 2560 of the layer 2550. The cutting blade 2570
will then be advanced to cut along the midline 2564 along
approximately half the length of the body 2552 of the
anvil-attachable layer 2550. Likewise, a staple driver can
advance to fire and form staples in patient tissue and in
the half of the body 2552 of the layer 2550 that is cut by
the cutting blade 2570. The remaining half of the body
2552 of the anvil-attachable layer 2550 is not cut and is
not captured by staples. The cutting blade 2570 and the
staple driver can then be retracted and the anvil can be
reopened. When the anvil is reopened, the portion of the
body 2552 of the anvil-attachable layer 2550 that is cap-
tured by the staples and attached to patient tissue can
detach from the anvil. As described above, the connector
portion 2560 connecting the body 2552 of the anvil-at-
tachable layer 2550 to the proximal end portion 2554 can
be severed before any staples are fired and before the
cutting blade 2570 severs any patient tissue or any por-
tion of the body 2552 of the layer 2550. Therefore, the
body 2552 of the layer 2550 is already free from the staple
cartridge. When the surgical stapler is removed from the
patient, the portion of the body 2552 of the anvil-attach-
able layer 2550 that is captured by patient tissue can pull
the remainder of the body 2552 away from the anvil. As
this example describes, the anvil-attachable layer 2550
can accommodate an incomplete firing of the surgical
stapler because the connector portion 2560 of the anvil-
attachable layer 2550 can be cut by the cutting blade
2570 before any staples from a staple cartridge are fired
and formed in the body 2552 of the layer 2550.
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[0075] The aspects described with reference to FIGS.
64-69 can also accommodate an incomplete firing of a
surgical stapler. In each instance, a cutting blade of the
surgical stapler is not needed to separate the anvil-at-
tachable layer from the staple cartridge. In the aspects
described with reference to FIGS. 64-67, the anvil-at-
tachable layers can be pulled free from their attachments
to the staple cartridge body after a partial firing the sur-
gical instrument. In the aspects described with reference
to FIGS. 68 and 69, the anvil-attachable layer is attached
to a staple cartridge layer instead of being attached to
the staple cartridge. As described above, the staple car-
tridge layer and the anvil-attachable layer are both im-
plantable in the patient. Thus, whether the surgical in-
strument is completely fired has no bearing on separating
the anvil-attachable layers in the aspects described with
reference to FIGS. 64-69 from a staple cartridge in a sur-
gical stapler.
[0076] In various circumstances, a surgeon can use a
second surgical instrument to detach the anvil-attachable
layers, described above with reference to FIGS. 64-67,
from a staple cartridge. For example, in various circum-
stances, the surgical stapler is used on delicate tissue,
such as lung tissue, the surgeon may want to avoid tug-
ging on the tissue that can result from pulling the surgical
stapler free from the anvil-attachable layer. In such cir-
cumstances, the surgeon can introduce another surgical
instrument, such as a grasping tool, to hold the stapled
patient tissue and anvil-attachable layer stationary while
the surgical stapler is removed from the patient. In the
various aspects of anvil-attachable layers described
above with reference to FIGS. 68-71, a surgeon may not
need a second surgical tool to detach the anvil-attachable
layer from the surgical stapler. Referring again to the as-
pects described with reference to FIGS. 68 and 69, the
anvil-attachable layer 2510 is attached to a staple car-
tridge layer 2506 that is also implanted in the patient.
There is no attachment of the anvil-attachable layer to
the staple cartridge in the surgical stapler. Therefore, the
patient tissue does not need to be tugged or pulled to
separate the anvil-attachable layer from the staple car-
tridge when the stapler is removed from the patient. Re-
ferring again to the aspects described with reference to
FIGS. 70 and 71, the body 2552 of the anvil-attachable
layer 2550 is mechanically detached from the surgical
stapler by a cutting blade 2570 at the beginning of the
stroke of the cutting blade. Again, there is no attachment
of the body 2552 of the anvil-attachable layer 2550 to the
staple cartridge in the surgical stapler when the surgical
stapler is ready for removal from the patient after cutting
and stapling patient tissue. Therefore, the patient tissue
does not need to be tugged or pulled to separate the
body 2552 of the anvil-attachable layer 2550 from the
staple cartridge when the stapler is removed from the
patient.
[0077] Referring primarily to FIGS. 72-73, a compen-
sator 27120 for a sleeve 27110 can comprise a body
27122 having a longitudinal protrusion 27124 that ex-

tends along at least a portion of the body 27122. The
longitudinal protrusion 27124 can define a longitudinal
path along the midline of the body 27122, for example.
In various aspects, the longitudinal protrusion 27124 can
be received by a longitudinal slot in an anvil when the
sleeve 27110 is positioned on the anvil. Referring prima-
rily to FIG. 74, the longitudinal protrusion 27124 can com-
prise a rounded projection. For example, the cross-sec-
tion of the longitudinal protrusion 27124 can form an arc
and/or partial ring. In other aspects, the longitudinal pro-
trusion 27124 can comprise an angular and/or stepped
projection. The compensator 27120 can further comprise
an edge 27126, which can be straight, bent, fluted, wavy,
and/or zigzagged, for example. In various aspects, the
edge 27126 can comprise gaps 27128 that can be con-
figured to receive the catch extensions extending from
the anvil when the assembled sleeve 27110 is positioned
on the anvil.
[0078] As outlined herein, a layer, such as a tissue
thickness compensator, for example, can be implanted
against tissue by one or more fasteners ejected from a
staple cartridge. As also outlined herein, in various cir-
cumstances, the entirety of a staple line can capture at
least a portion of the layer against the tissue. For in-
stance, the proximal-most staples in a staple line can
capture at least a portion of the layer therein while the
distal-most staples in the staple line can also capture at
least a portion of the layer therein. In certain circumstanc-
es, a proximal portion of the layer can extend proximally
with respect to the proximal-most staples in the staple
line and/or a distal portion of the layer can extend distally
with respect to the distal-most staples in the staple line.
In use, a series of layers can be implanted. In at least
one such circumstance, the layers can be implanted con-
secutively along a cut line. In some circumstances, the
layers can be implanted such that one layer partially over-
laps another layer. For instance, the distal end of a first
implanted layer can overlap with the proximal end of a
second implanted layer. Likewise, the distal end of the
second implanted layer can overlap with a proximal end
of a third layer, and so forth. As a result, certain fasteners
may capture a portion of two or more layers therein. The
presence of two or more layers captured within a staple
can increase the pressure applied to the tissue captured
within the staple and/or increase the rigidity of the tissue,
especially when several adjacent staples have captured
more than one layer. Referring now to FIGS. 75-77, as
described in greater detail below, a tissue thickness com-
pensator 11050 can comprise a proximal end 11053 and
a distal end 11055 wherein the proximal end 11053
and/or the distal end 11055 can comprise one or more
strain relief portions which can reduce the rigidity of the
tissue thickness compensator 11050 and the rigidity of
the tissue being stapled.
[0079] Referring again to FIGS. 75-77, the distal end
11055 of the tissue thickness compensator 11050 can
comprise one or more slots 11058 defined therein. The
slots 11058 can comprise cuts and/or notches, for exam-
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ple, defined in the tissue thickness compensator 11050.
The slots 11058 can define projections, or tabs, 11056
which can be configured to at least partially move and/or
flex relative to one another and/or the body portion of the
tissue thickness compensator 11050. Stated another
way, the slots 11058 can provide localized strain relief
to the tissue thickness compensator 11050 and the un-
derlying tissue. In certain circumstances, the tabs 11056
of a first tissue thickness compensator 11050 can be
overlapped with a proximal end 11053 of a second tissue
thickness compensator 11050. In various circumstances,
the slots 11058 can permit the first tissue thickness com-
pensator 11050 and the second tissue thickness com-
pensator to pivot relative to one another. In certain cir-
cumstances, referring primarily to FIG. 77, the tabs
11056 of a first tissue thickness compensator 11050 can
be overlapped with the tabs 11056 of a second tissue
thickness compensator 11050. In various circumstances,
the slots 11058 in the overlapped distal ends 11055 can
further reduce the rigidity within the underlying tissue.
Although the illustrated aspect of tissue thickness com-
pensator 11050 only comprises an arrangement of tabs
11057 and slots 11058 on one end thereof, a tissue thick-
ness compensator may comprise an arrangement of tabs
11057 and slots 11058 on both ends thereof, for example.
[0080] In certain aspects, further to the above, each
tab 11056 can comprise a tapered profile. For instance,
each tab 11056 can comprise a base attached to the
body of the tissue thickness compensator 11050 having
a base width and a free end on the opposite end thereof
having an end width, wherein the base width can be wider
than the end width. In certain aspects, the end width can
be wider than the base width. Referring primarily to FIG.
77, an end 11055 can comprise a plurality of tabs 11056
having different configurations. For instance, the tabs
11056 can have different lengths. As illustrated in FIG.
77, an end-most tab 11056a can have a first length, a
second tab 11056b can have a second length which is
longer than the first length, a third tab 10056c can have
a third length which is longer than the second length, a
fourth tab 10056d can have a fourth length which is longer
than the third length, a fifth tab 10056e can have a fifth
length which is longer than the fourth length, and a sixth
tab 10056f can have a sixth length which is longer than
the fifth length, for example. In such an aspect, the tabs
10056 can become progressively shorter toward the dis-
tal end of the tissue thickness compensator 10050. In
other aspects, the lengths of the tabs 10056 can be ar-
ranged in any other suitable arrangement.
[0081] In various circumstances, further to the above,
a layer can comprise edges which define the perimeter
of the layer. These edges may be straight, substantially
straight, linear, and/or substantially linear, in certain cir-
cumstances. In some such circumstances, the layer edg-
es may impinge on and/or otherwise affect the surround-
ing tissue. Also, in some such circumstances, the edges
may be rigid and may rigidly support the tissue. In effect,
certain portions of the tissue may be unsupported by the

layer which are adjacent to other portions of the tissue
which are rigidly supported by the layer without transition
therebetween. Referring to FIGS. 75-77 once again, the
perimeter of the tissue thickness compensator 11050 can
include a contoured configuration which can provide a
region of transitional rigidity to the underlying tissue. The
perimeter of the tissue thickness compensator 11050 can
comprise a plurality of notches or recesses 11059 de-
fined therein which can define tabs 11057. Similar to the
above, the tabs 11057 can extend from the body of the
tissue thickness compensator 11050 and can move rel-
ative thereto. Also similar to the above, each tab 11057
can comprise a base end attached to the body of the
tissue thickness compensator 11050 and free end which
is movable relative to the base end. In certain circum-
stances, the free end of a tab 11057 can have a width
which is narrower than the width of the base end of the
tab 11057 while, in other circumstances, the free end of
a tab 11057 can have a width which is wider than the
width of the base end of the tab 11057. The tabs 11057
can comprise any suitable configuration such as a sem-
icircular, or an at least partially arcuate, configuration, for
example. As a result of the above, the tissue underlying
and/or fastened to the body portion of the tissue thickness
compensator 11050 can be rigidly supported by the body
portion, the tissue underlying and/or fastened to the tabs
11057 can be less than rigidly supported by the tabs
11057, and the tissue adjacent to the tabs 11057, but not
underlying the tabs 11057, may be unsupported by the
tissue thickness compensator 11050.
[0082] Referring now to FIGS. 78 and 79, a staple car-
tridge assembly 11100 can comprise a cartridge body
11110 and a tissue thickness compensator 11150 at-
tached to the cartridge body 11110. The cartridge as-
sembly 11100 can further comprise one or more attach-
ment members 11160 configured to releasably hold the
tissue thickness compensator 11150 to the cartridge
body 11110. In at least one circumstance, each attach-
ment member can comprise a strap which extends
around the cartridge body 11110 and the tissue thickness
compensator 11150. In use, further to the above, a firing
member 10030 can be advanced through the staple car-
tridge 11100 to incise the tissue thickness compensator
11150, fire the staples at least partially stored in the car-
tridge body 11110, and sever the attachment members
11160. The tissue thickness compensator 11150 can
comprise a first, or proximal, end 11157 and a second,
or distal, end 11155. The distal end 11155 can comprise
an elongate projection 11156 extending from a body por-
tion 11153 of the tissue thickness compensator 11150.
As illustrated in FIG. 78, the elongate projection 11156
can extend distally with respect to the distal-most attach-
ment member 11160. In at least the illustrated aspect,
the cartridge body 11110 can comprise a deck 11113
within which staple cavities of the cartridge body 11110
can be defined. In various circumstances, the body
11153 of the tissue thickness compensator 11150 can
be configured and arranged such that it covers the deck
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11113 and the staple cavities defined in the cartridge
body 11110. In at least some circumstances, as also il-
lustrated in FIG. 78, the elongate projection 11156 can
extend distally from the deck 11113 and extend distally
with respect to the staple cavities defined in the deck
11113.
[0083] In use, further to the above, the tissue thickness
compensator 11150 can be fastened to tissue and can
provide tissue thickness compensation properties, as de-
scribed herein. Similar to the above, the tissue underlying
the tissue thickness compensator 11150 may be rigidly
supported by the tissue thickness compensator 11150
and the staples securing the same whereas the tissue
surrounding the tissue thickness compensator 11150
may be unsupported by the tissue thickness compensa-
tor 11150 and may be flexible. In such circumstances,
the tissue between the flexible unsupported tissue and
the rigidly supported tissue underlying the tissue thick-
ness compensator 11150, i.e., the transition tissue, can
undergo an undesirable amount of strain. Such strain
may negatively impact the transition tissue. For instance,
when a tissue thickness compensator is secured to pul-
monary, or lung, tissue, for example, the tissue immedi-
ately surrounding the perimeter of the tissue thickness
compensator, i.e., the perimeter tissue, may tear in cer-
tain circumstances, especially the perimeter tissue adja-
cent to and/or surrounding the distal end of the tissue
thickness compensator, i.e., the end perimeter tissue.
The distal projection 11156 of the tissue thickness com-
pensator 11150, however, can support the end perimeter
tissue. Stated another way, the distal projection 11156
can provide transitional support to the end perimeter tis-
sue. Such transitional support can be less than the sup-
port provided by the body of the tissue thickness com-
pensator 11150 and can mitigate the change in strain
between the unsupported tissue and the fully supported
tissue underlying the tissue thickness compensator
11150. In various circumstances, the distal projection
11156 can provide an enlarged area in which force can
be transmitted between the unstapled tissue and the sta-
pled tissue. The distal projection 11156 can be config-
ured to flex and move with the unsupported tissue and
the tissue thickness compensator 11150. In various cir-
cumstances, the distal projection 11156 can move rela-
tive to the body portion of the tissue thickness compen-
sator 11150 and/or the unsupported tissue.
[0084] The tissue thickness compensator 11150, re-
ferring again to FIGS. 78 and 79, can further comprise a
notch 11157 defined in the proximal end 11153 thereof.
The notch 11157 can be defined between two distally
extending projections 11158. The notch 11157 can com-
prise any suitable shape, such as a parabolic shape, for
example. Similar to the above, the distally extending pro-
jections 11158 can provide transitional support to the
proximal end perimeter tissue. Such transitional support
can be less than the support provided by the body of the
tissue thickness compensator 11150 and can mitigate
the change in strain between the unsupported tissue and

the fully supported tissue underlying the tissue thickness
compensator 11150. In various circumstances, the prox-
imal projections 11158 can provide an enlarged area in
which force can be transmitted between the unstapled
tissue and the stapled tissue. The proximal projections
11158 can be configured to flex and move with the un-
supported tissue and the tissue thickness compensator
11150. In various circumstances, the proximal projec-
tions 11158 can move relative to the body portion of the
tissue thickness compensator 11150, each other, and/or
the unsupported tissue. Various alternative aspects are
envisioned in which more than two projections extend
from the proximal end and/or distal end of a tissue thick-
ness compensator.
[0085] As illustrated in FIG. 79, two or more tissue
thickness compensators 11150 can be implanted in an
end-to-end manner along a path. In such circumstances,
the distal end 11155 of a first tissue thickness compen-
sator 11150 can overlap with the proximal end 11153 of
a second tissue thickness compensator 11150. Similarly
the distal end 11155 of the second tissue thickness com-
pensator 11150 can overlap with the proximal end 11153
of a third tissue thickness compensator 11150. In various
circumstances, the distal projection 11156 of the first tis-
sue thickness compensator 11150 can be aligned, or at
least substantially aligned, with the recess 11157 of the
second tissue thickness compensator 11150. Also, in
various aspects, the distal projection 11156 and the prox-
imal recess 11558 can be sized and configured such that
they have substantially the same size and/or shape. In
various circumstances, a distal projection 11156 can be
configured to be positioned within a proximal recess
11157 of an adjacent tissue thickness compensator
11150.
[0086] In various circumstances, a tissue thickness
compensator can comprise a plurality of layers. For in-
stance, a tissue thickness compensator can comprise a
first layer and a second layer. Such layers can be com-
prised of the same materials, or different materials. Some
layers can be configured to provide different properties
to the tissue thickness compensator. For instance, a tis-
sue thickness compensator can comprise a compressi-
ble first layer that provides tissue thickness compensa-
tion properties and a more rigid second layer which can
support the first layer. Referring primarily to FIGS. 80 and
81, a tissue thickness compensator 11250 can comprise
a first layer 11251 and a second layer 11252. The second
layer 11252 can be compressible and can provide tissue
thickness compensation properties. The first layer 11251
can be rigid and can support the second layer 11252.
The second layer 11252 can be positioned against and/or
attached to a cartridge body 11210, for example. In cer-
tain circumstances, the first layer 11251 can comprise a
longitudinal channel 11253 extending along the length
thereof which can be sized and configured to be releas-
ably retained in a longitudinal knife slot 11215 defined in
the cartridge body 11210. In various circumstances, the
second layer 11252 can be secured to the first layer
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11251 and held in place by the first layer 11251.
[0087] Referring again to FIGS. 80 and 81, compen-
sator 11250 may comprise a plurality of layers. In addi-
tion, an outer periphery 11218 of the second layer 11252
may be at least partially extended beyond an outer pe-
riphery 11220 of the first layer 11251. Furthermore, the
first layer 11251 and the second layer 11252 may com-
prise different degrees of stiffness. For example, the sec-
ond layer 11252 may be configured to be more flexible
than the first layer 11251. This arrangement may provide
tissue thickness compensator 11250 with a sufficiently
rigid inner region, comprised from the first layer 11251
and the second layer 11252, which may be suitable to
provide adequate support for staples 11260, and a suf-
ficiently flexible outer region, comprised from the second
layer 11252, which may be suitable to provide sufficient
flexibility to soften the impact upon tissue T, for example,
during and/or after the capturing of the tissue T and the
tissue thickness compensator 11250 by the staples
11260. Layers 11251 and 11252 can be joined together,
for example, by an adhesive. Other attachment means
for attaching the first layer 11251 to the second layer
11252 are contemplated within the scope of the current
disclosure.
[0088] Further to the above, the first layer 11251 may
include an inner portion 11254 and an outer portion
11256 at least partially surrounding the inner portion
11254, wherein the outer portion 11256 may be config-
ured to be more flexible than the inner portion 11254. For
example, the outer portion 11254 may comprise a plu-
rality of slits 11210 which may increase the flexibility of
the outer portion 11254. Furthermore, as described
above, the second layer 11252 may be configured to be
more flexible than the first layer 11251. This arrangement
may provide tissue thickness compensator 11250 with
three regions of different rigidity including a first inner
region having the most rigidity, the inner region being
comprised of inner portion 11254 of the first layer 11251
and the second layer 11252, a middle region having an
intermediate rigidity, the middle region being comprised
of outer portion 11256 of first layer 11251 and the second
layer 11252, and a third outer region having the least
rigidity, the third region being comprised solely of the
second layer 11252.
[0089] The second layer 11252 of tissue thickness
compensator 11250 can comprise a woven structure
which may include a plurality of fibers which may be wo-
ven into the woven structure. The woven structure may
provide the second layer 11252 with sufficient flexibility
to soften the impact upon tissue T, for example, during
and/or after the capturing of the tissue T and the tissue
thickness compensator 11250 by staples 11260. Further-
more, the outer periphery 11218 can be comprised of
fibers which can provide an atraumatic tissue contacting
surface to minimize impact upon tissue T, as described
above. The woven structure and fibers can be comprised
of biocompatible materials. Furthermore, the woven
structure and/or fibers can be comprised from a bioab-

sorbable material such as PLLA, PGA, PCL, and/or com-
binations thereof, for example.
[0090] Referring to FIGS. 82-84, a staple cartridge
channel can be configured to receive a staple cartridge
1060 which can comprise a cartridge body 1062, a car-
tridge deck 1064, and a support 1065. In addition, a tissue
thickness compensator such as, for example, tissue
thickness compensator 1100 may be removably posi-
tioned against or adjacent cartridge deck 1064, as illus-
trated in FIG. 82.
[0091] Referring again to FIGS. 82-84, a tissue thick-
ness compensator may be configured to be absorbed
after implantation in a patient. The absorption process
may initially reduce the tissue thickness compensator in-
to smaller pieces which may include rough edges that
may have undesirable effects on surrounding tissue T.
To mitigate these effects, tissue thickness compensator
1100 may be at least partially assembled from a plurality
of pieces 1140, which each may have atraumatic outer
peripheries and may be joined together to form a single
structure, as illustrated in FIG. 84. Pieces 1140 can be
joined to form tissue thickness compensator 1100 in a
manner such that the absorption process may first reduce
tissue thickness compensator 1100 into pieces 1140
thereby minimizing the presence of rough edges. For ex-
ample, pieces 1140 may comprise circular profiles and
may be joined together by thermal bonding to form tissue
thickness compensator 1100. Other profiles and other
means for joining pieces 1140 are contemplated within
the scope of the present disclosure. In one example, piec-
es 1140 can be joined together by an adhesive 1143 (See
FIG. 83) configured to be absorbed faster than pieces
1140 to allow separation of the pieces 1140 in an initial
stage of the absorption process. As illustrated in FIG. 83,
pieces 1140 can be arranged in an overlapping array
wherein an end portion of one of the pieces 1140 may
overlap with an end portion of another one of the pieces
1140 such that the two end portions of the pieces 1140
are releasably attached to each other, for example, by
an adhesive. Under certain circumstances, pieces 1140
can be arranged in another overlapping array wherein
one of the pieces 1140 can be positioned over and re-
leasably attached to a plurality of pieces 1140, as illus-
trated in FIG. 84.
[0092] Referring to FIGS. 85-87, as described above,
a tissue thickness compensator may be configured to be
absorbed after implantation in a patient and the absorp-
tion process may initially reduce the tissue thickness
compensator into random smaller pieces. Guiding the
absorption process to yield small pieces with atraumatic
outer edges can be achieved, as described above, by
starting with small pieces having atraumatic outer edges.
Another approach may include modifying the tissue thick-
ness compensator in such a manner that allows its sep-
aration into smaller pieces having atraumatic peripheries
in an initial stage of the absorption process. For example,
as illustrated in FIG. 85, a tissue thickness compensator
1200 may comprise a pattern such as pattern 1212, for
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example, which can be molded or carved into the tissue
thickness compensator 1200 to yield, for example, a plu-
rality of circular shaped portions 1210. The portions 1210
may be defined by reducing the thickness of tissue thick-
ness compensator 1200 along circumferences 1214 of
the circular shaped portions 1210, as illustrated in the
cross-sectional view in FIG. 85A. In result, a faster ab-
sorption along the circumferences 1214 of circular
shaped portions 1210 may occur which may lead to a
separation of the circular shaped portions 1210 from
each other in an initial stage of the absorption process.
Patterns comprising portions with other geometrical
shapes with atraumatic outer peripheries are contemplat-
ed within the scope of the current disclosure. For exam-
ple, as illustrated in FIG. 86, tissue thickness compen-
sator 1200’ may comprise a pattern 1216 comprising por-
tions 1218 which may include profiles that extend longi-
tudinally in a wave-like profile along a length of tissue
thickness compensator 1200’. In another example, as
illustrated in FIG. 87, tissue thickness compensator
1200" may comprise a pattern 1220 which may include
hexagonal shaped portions 1222.
[0093] Referring to FIG. 88, as described above, a tis-
sue thickness compensator, such as tissue thickness
compensator 1250, may be captured along with tissue T
by staples, such as staples 1002, for example, and may
be configured to be reduced into atraumatic pieces, such
as pieces 1226, for example, in an initial stage of the
absorption process after implantation in a patient. Upon
separation, pieces 1226 can move and/or slide relative
to each other which may impact surrounding tissue T. To
minimize relative motion between pieces 1226, fired sta-
ples 1002 can be spatially arranged onto tissue thickness
compensator 1250 such that a staple 1002 may capture
multiple pieces 1226, as illustrated in FIG. 88. This may
also aid in maintaining tissue thickness compensator
1250 in a substantially singular structure even after piec-
es 1226 are separated from each other in the initial stage
of the absorption process. As such, the tissue thickness
compensator 1250 may continue to provide support for
tissue T captured by staples 1002 after pieces 1226 are
separated from each other in the initial stage of the ab-
sorption process.
[0094] Further to the above, referring now to FIG. 89,
yet another approach can be taken to guide the absorp-
tion process of a tissue thickness compensator to yield
small pieces with atraumatic outer edges. For example,
as illustrated in FIG. 89, a tissue thickness compensator
such as tissue thickness compensator 1300 may com-
prise a plurality of slits 1310 which can be strategically
positioned to improve the flexibility of tissue thickness
compensator 1300, as described above. In addition, slits
1310 may partially divide tissue thickness compensator
1300 into a plurality of portions 1312 which may separate
from each other during an initial stage of the absorption
process. Slits 1312 can reduce the width of tissue thick-
ness compensator 1300 along outer peripheries 1314 of
portions 1312, as illustrated in FIG. 89. This reduction in

width may lead to faster absorption along the outer pe-
ripheries 1314 of portions 1312, which can result in re-
ducing tissue thickness compensator 1300 into separate
portions 1312 during the initial stage of the absorption
process.
[0095] Referring to FIG. 90A and 90B an end effector
of a surgical stapling instrument can comprise a first jaw
and a second jaw, wherein at least one of the first jaw
and the second jaw can be configured to be moved rel-
ative to the other. In certain aspects, the end effector can
comprise a first jaw including a staple cartridge channel
1010 and a second jaw including an anvil 1012 (FIG.
90B), wherein the anvil 1012 can be pivoted toward
and/or away from the staple cartridge channel 1010, for
example. The staple cartridge channel 1010 can be con-
figured to receive a staple cartridge 1020, for example,
which can be removably retained within the staple car-
tridge channel 1010. Other aspects may include staple
cartridges that are not readily removable from the car-
tridge channel 1010. The staple cartridge 1020 can com-
prise a cartridge body 1022, a cartridge deck 1024, and
a layer 1000 wherein, as illustrated in FIG. 90A, layer
1000 may be removably positioned against or adjacent
cartridge deck 1024.
[0096] Similar to other aspects described herein, re-
ferring again to FIGS. 90A and 90B, the cartridge body
1022 can comprise a plurality of staple cavities 1026 and
a staple 1002 positioned within each staple cavity 1026.
Also similar to other aspects described herein, the sta-
ples 1002 can be supported by staple drivers 1028 po-
sitioned within the cartridge body 1022 wherein a sled
and/or firing member, for example, can be advanced
through the staple cartridge 1020 to lift the staple drivers
1028 upwardly within the staple cavities 1026 and eject
the staples 1002 from the staple cavities 1026, as illus-
trated in FIG. 90B. Tissue T and/or layer 1000 can be
captured by staples 1002, as illustrated in FIG. 90B, as
staples 1002 are ejected from the staples cavities 1026.
[0097] Layer 1000 may be comprised of a biocompat-
ible material. In addition, layer 1000 can be comprised
of a bioabsorbable material such as PLLA, PGA, PCL,
and/or combinations thereof, for example. In at least one
aspect, layer 1000 can comprise a tissue thickness com-
pensator which may include internal compression fea-
tures designed to compensate for tissue T thickness
when layer 1000 and tissue T are captured by staples
1002, as described above.
[0098] Referring again to FIG. 90B, layer 1000 can in-
clude a tissue contacting surface 1003 which can be con-
figured to reduce slippage between the layer 1000 and
the tissue T positioned thereagainst. Pressure exerted
against the tissue T in contact with the tissue contacting
surface 1003 may depend in part on the contact area
between the tissue T and the tissue contacting surface
1003. Since pressure is reversibly proportional to area,
reducing the contact area may yield higher pressure
against the tissue T and in turn may yield better slippage
protection. The tissue contacting surface 1003 may in-
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clude a plurality of cleats 1030 comprising small contact
areas, wherein the cleats 1030 may reduce slippage be-
tween the layer 1000 and the tissue T positioned therea-
gainst. Layer 1000 can be manufactured with cleats
1030, for example, by compression molding techniques.
Alternatively, cleats 1030 can be formed onto tissue con-
tacting surface 1003 after layer 1000 is manufactured,
for example, by laser and/or chemical etching techniques
which may yield a plurality of protruding structures. Fur-
thermore, cleats 1030 may comprise micrometer and/or
nanometer scale structures formed onto tissue contact-
ing surface 1003 using, for example, photolithography
techniques which may generally use a pre-fabricated
photomask as a master from which a final pattern of mi-
crometer and/or nanometer scale cleats can be derived.
Other techniques for forming micrometer and/or nanom-
eter scale cleats 1030 can be utilized and are contem-
plated within the scope of the current disclosure. In one
example, electron beam lithography can be utilized to
create cleats 1030.
[0099] Referring now to FIGS. 90C - 107, cleats 1030
can comprise a plurality of shapes. For example, as il-
lustrated in FIG. 90C, tissue contacting surface 1003 may
include pillar-shaped cleats 1038 which may include
square and/or rectangle bases and substantially perpen-
dicular sides extending generally away from tissue con-
tacting surface 1003. In addition, pillar-shaped cleats
1038 may terminate at generally narrow top portions, or
tips 1040, as illustrated in cross-sectional view in FIG.
91. Furthermore, tissue contacting surface 1003 may in-
clude cone-shaped cleats 1032, as illustrated in FIG. 101,
pyramid-shaped cleats 1034, as illustrated in FIG. 102,
and/or dome-shaped cleats 1042, as illustrated in FIG.
94. The pyramid-shaped cleats 1034 may include square
and/or triangular bases and sloping sides that may ex-
tend generally away from tissue contacting surface 1003
and terminate at top portions 1036, as illustrated in the
cross-sectional view in FIG. 103.
[0100] Cleats 1030 can be spatially arranged onto tis-
sue contacting surface 1003 in a predetermined pattern
or array. For example, cleats 1030 can be spatially ar-
ranged onto tissue contacting surface 1003 in multiple
rows which may extend longitudinally along a length of
surface 1003 in parallel to each other. Cleats 1030 can
also be spatially arranged in circles. For example, cleats
1030 can be arranged in concentric circles. Alternatively,
cleats 1030 can be randomly positioned onto tissue con-
tacting surface 1003.
[0101] Further to the above, tissue contacting surface
1003 may include cleats 1030 comprising multiple
shapes, multiple heights, and/or multiple spatial arrange-
ments to provide various degrees of slippage protection
along various regions of the tissue contacting surface
1003. For example, greater slippage protection may be
needed at and/or around regions of tissue contacting sur-
face 1003 where staples 1002 are configured to pene-
trate and capture tissue T.
[0102] Referring to FIGS. 92, 93, and 98-100, layer

1000 may comprise linear protrusions 1044 which can
be disposed onto the tissue contacting surface 1003. Lin-
ear protrusions 1044 may extend longitudinally. For ex-
ample, linear protrusions 1044 may extend in parallel with
each other, along a length of the layer 1000, as illustrated
in FIG. 92. Alternatively, linear protrusions 1044 may ex-
tend along a width of the layer 1000, as illustrated in FIG.
98. Furthermore, longitudinal and transverse linear pro-
trusions 1044 may cross paths. For example, as illustrat-
ed in FIG. 100, a first pattern 1046 of the linear protrusions
1044 may extend in parallel in a first direction on tissue
contacting surface 1003, and a second pattern 1048 of
linear protrusions 1044 may extend in parallel in a second
direction on tissue contacting surface 1003, wherein the
first direction can be perpendicular, or substantially per-
pendicular, to the second direction. Furthermore, linear
protrusions 1044 may comprise substantially uniform
cross-sectional areas, as illustrated in FIG. 93. Alterna-
tively, linear protrusions 1044 may comprise different
cross-sectional areas (not shown). In certain circum-
stances, the first pattern 1046 and the second pattern
1048 may be continuous or intermittent.
[0103] Further to the above, layer 1000 may include
non-linear protrusions which can be disposed onto the
tissue contacting surface 1003 alone or in combination
with linear protrusions 1044. Furthermore, linear protru-
sions 1044 and/or the non-linear protrusions can be dis-
posed onto the tissue contacting surface 1003 in combi-
nation with cleats 1030 to produce a desired degree of
slippage protection.
[0104] Referring to FIGS. 96 and 97, layer 1000 may
comprise a plurality of depressions 1050 which can be
carved into the tissue contacting surface 1003, as illus-
trated in FIG. 106. Depressions 1050 may comprise sub-
stantially uniform socket shapes, as illustrated in FIG.
107. Alternatively, depressions 1050 may comprise dif-
ferent depths which may provide various degrees of slip-
page protection along various regions of the tissue con-
tacting surface 1003. Generally, a greater depth of a par-
ticular depression may yield a greater flexibility of the
region where the depression lies and a greater collaps-
ibility of such region. Furthermore, as discussed above
with respect to Cleats 1030, depressions 1050 may com-
prise a plurality of shapes and/or spatial arrangements.
In addition, layer 1000 may comprise combinations of
depressions 1050 and cleats 1030 spatially arranged on
tissue contacting surface 1003. In certain circumstances,
cleats 1030 and depressions 1050 may be arranged in
alternating patterns.
[0105] Referring again to FIGS. 106 and 107, layer
1000 may comprise linear depressions 1052 which, sim-
ilar to linear protrusions 1044 (described above), may
extend longitudinally, for example in parallel with each
other, along a length of the layer 1000, as illustrated in
FIG. 106. Furthermore, layer 1000 may comprise com-
binations of linear depressions 1052 and linear protru-
sions 1044 spatially arranged onto tissue contacting sur-
face 1003, for example in an alternating pattern. Further-
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more, referring now to FIGS. 104 and 105, the combina-
tions of linear depressions 1052 and linear protrusions
1044 can be arranged in a corrugated pattern 1054, as
illustrated in FIG. 104.
[0106] Referring now to FIGS. 107A and 107B, similar
to the above, layer 1000 can also be positioned adjacent
to the anvil 1012 such that the layer 1000 can abut the
anvil 1012 when the anvil 1012 is displaced toward the
staple cartridge 1020 to compress the tissue T therebe-
tween. Also similar to the above, the layer 1000 may be
captured by staples 1002 as staples 1002 are ejected
from the staple cavities 1026 by staple drivers 1028. In
particular, as illustrated in FIGS. 107A and 107B, staples
1002 may each comprise a base 1060, a first deformable
member 1062 comprising a first tip 1063 and a second
deformable member 1064 comprising a second tip 1065
which, along with the first tip 1063, may penetrate through
layer 1000 to reach their respective forming pockets 1066
and 1068 as staples 1002 are ejected from the staple
cavities 1026 by staple drivers 1028. In addition, tips 1063
and 1065 may each penetrate through layer 1000 a sec-
ond time as the tips 1063 and 1065 are guided on a return
path out of the forming pockets 1066 and 1068, respec-
tively.
[0107] Referring again to FIG. 107A, layer 1000 may
include portions 1070 which may comprise a reduced
thickness relative to the remainder of the layer 1000. For
example, as illustrated in FIG. 107A, layer 1000 may
comprise a substantially uniform thickness "A" and por-
tions 1070 may comprise a thickness smaller than thick-
ness "A." In addition, layer 1000 can be aligned with sta-
ple cartridge 1020 such that upon firing staples 1002 the
tips 1063 and 1065 of staples 1002 may penetrate
through tissue T and the full thickness "A" of layer 1000
as the tips 1063 and 1065 of the deformable members
1062 and 1064 travel toward the respective pockets 1066
and 1068 and may penetrate through the reduced thick-
ness of portions 1070 as they are guided out of the pock-
ets 1066 and 1068, respectively. The reduced thickness
of portions 1070 may improve the repiercing of tips 1063
and 1065 into the tissue T on the return paths of tips 1063
and 1065 from pockets 1066 and 1068, respectively.
[0108] Referring now to FIG. 107B, layer 1000 may
comprise protrusions 1080 which may comprise an in-
creased thickness relative to the remainder of the layer
1000. For example, as illustrated in FIG. 107B, layer 1000
may comprise a substantially uniform thickness "A" and
protrusions 1080 may comprise a thickness "A+B" great-
er than thickness "A". Layer 1000 can be aligned with
staple cartridge 1020 such that upon firing staples 1002
the tips 1063 and 1065 of staples 1002 may penetrate
through tissue T and the thickness "A" of layer 1000 as
the tips 1063 and 1065 of the deformable members 1062
and 1064 travel toward the respective pockets 1066 and
1068. In addition, tips 1063 and 1065 of staples 1002
may penetrate through the thickness "A" of layer 1000
as they are guided out of the pockets 1066 and 1068
respectively thereby wrapping, or substantially wrapping,

deformable members 1062 and 1064 at least partially
around protrusions 1080. In other words, tissue T and
protrusions 1080 may be captured between each of de-
formable members 1062 and 1064 and bases 1060 of
staples 1002. Further to the above, protrusions 1080 can
be arranged in rows and can be configured to fit snugly
within the staple forming pockets of anvil 1020. For ex-
ample, as illustrated in FIG. 107B, protrusions 1080 can
comprise curved profiles which can be configured for
mating engagement with forming pockets 1066 and
1068.
[0109] As described above, certain aspects of surgical
staplers may include a layer, such as a buttress material
and/or a tissue thickness compensator, arranged on a
surface of an anvil of the end effector. The layer can be
susceptible to movement and/or misalignment. For ex-
ample, the layer may be moved relative to the anvil if the
layer is dragged across patient tissue while a surgeon
positions the surgical stapler prior to stapling tissue. In
certain aspects, the layer can include releasable reten-
tion features for attaching the layer to the anvil so that
the layer remains aligned with the anvil until after the
surgical stapler is fired. In certain aspects, the releasable
retention features can be implantable in the patient.
[0110] In various aspects, the tissue thickness com-
pensator may comprise a polymeric composition. The
polymeric composition may comprise one or more syn-
thetic polymer and/or one or more non-synthetic polymer.
The synthetic polymer may comprise a synthetic absorb-
able polymer and/or a synthetic non-absorbable polymer.
In various aspects, the polymeric composition may com-
prise a biocompatible foam, for example. The biocom-
patible foam may comprise a porous, open cell foam
and/or a porous, closed cell foam, for example. The bio-
compatible foam can have a uniform pore morphology
or may have a gradient pore morphology (i.e. small pores
gradually increasing in size to large pores across the
thickness of the foam in one direction). In various as-
pects, the polymeric composition may comprise one or
more of a porous scaffold, a porous matrix, a gel matrix,
a hydrogel matrix, a solution matrix, a filamentous matrix,
a tubular matrix, a composite matrix, a membranous ma-
trix, a biostable polymer, and a biodegradable polymer,
and combinations thereof. For example, the tissue thick-
ness compensator may comprise a foam reinforced by
a filamentous matrix or may comprise a foam having an
additional hydrogel layer that expands in the presence
of bodily fluids to further provide the compression on the
tissue. In various aspects, a tissue thickness compensa-
tor could also be comprised of a coating on a material
and/or a second or third layer that expands in the pres-
ence of bodily fluids to further provide the compression
on the tissue. Such a layer could be a hydrogel that could
be a synthetic and/or naturally derived material and could
be either biodurable and/or biodegradable, for example.
In certain aspects, a tissue thickness compensator could
be reinforced with fibrous non-woven materials or fibrous
mesh type elements, for example, that can provide ad-
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ditional flexibility, stiffness, and/or strength. In various
aspects, a tissue thickness compensator that has a po-
rous morphology which exhibits a gradient structure such
as, for example, small pores on one surface and larger
pores on the other surface. Such morphology could be
more optimal for tissue in-growth or haemostatic behav-
ior. Further, the gradient could be also compositional with
a varying bio-absorption profile. A short term absorption
profile may be preferred to address hemostasis while a
long term absorption profile may address better tissue
healing without leakages.
[0111] Examples of non-synthetic polymers include,
but are not limited to, lypholized polysaccharide, glyco-
protein, elastin, proteoglycan, gelatin, collagen, and ox-
idized regenerated cellulose (ORC). Examples of syn-
thetic absorbable polymers include, but are not limited
to, poly(lactic acid) (PLA), poly(L-lactic acid) (PLLA),
polycaprolactone (PCL), polyglycolic acid (PGA), po-
ly(trimethylene carbonate) (TMC), polyethylene tereph-
thalate (PET), polyhydroxyalkanoate (PHA), a copolymer
of glycolide and ε-caprolactone (PGCL), a copolymer of
glycolide and-trimethylene carbonate, poly(glycerol se-
bacate) (PGS), polydioxanone, poly(orthoesters), poly-
anhydrides, polysaccharides, poly(ester-amides), tyro-
sine-based polyarylates, tyrosine-based polyiminocar-
bonates, tyrosine-based polycarbonates, poly(D,L-lac-
tide-urethane), poly(B-hydroxybutyrate), poly(E-caprol-
actone), polyethyleneglycol (PEG), poly[bis(carboxylat-
ophenoxy) phosphazene], poly(amino acids), pseudo-
poly(amino acids), absorbable polyurethanes, and com-
binations thereof.
[0112] In various aspects, the polymeric composition
may comprise from approximately 50% to approximately
90% by weight of the polymeric composition of PLLA and
approximately 50% to approximately 10% by weight of
the polymeric composition of PCL, for example. In at least
one aspect, the polymeric composition may comprise ap-
proximately 70% by weight of PLLA and approximately
30% by weight of PCL, for example. In various aspects,
the polymeric composition may comprise from approxi-
mately 55% to approximately 85% by weight of the pol-
ymeric composition of PGA and 15% to 45% by weight
of the polymeric composition of PCL, for example. In at
least one aspect, the polymeric composition may com-
prise approximately 65% by weight of PGA and approx-
imately 35% by weight of PCL, for example. In various
aspects, the polymeric composition may comprise from
approximately 90% to approximately 95% by weight of
the polymeric composition of PGA and approximately 5%
to approximately 10% by weight of the polymeric com-
position of PLA, for example.
[0113] In various aspects, the synthetic absorbable
polymer may comprise a bioabsorbable, biocompatible
elastomeric copolymer. Suitable bioabsorbable, biocom-
patible elastomeric copolymers include but are not limited
to copolymers of ε-caprolactone and glycolide (prefera-
bly having a mole ratio of ε-caprolactone to glycolide of
from about 30:70 to about 70:30, preferably 35:65 to

about 65:35, and more preferably 45:55 to 35:65); elas-
tomeric copolymers of ε-caprolactone and lactide, includ-
ing L-lactide, D-lactide blends thereof or lactic acid co-
polymers (preferably having a mole ratio of ε-caprolac-
tone to lactide of from about 35:65 to about 65:35 and
more preferably 45:55 to 30:70) elastomeric copolymers
of p-dioxanone (1,4-dioxan-2-one) and lactide including
L-lactide, D-lactide and lactic acid (preferably having a
mole ratio of p-dioxanone to lactide of from about 40:60
to about 60:40); elastomeric copolymers of ε-caprolac-
tone and p-dioxanone (preferably having a mole ratio of
ε-caprolactone to p-dioxanone of from about 30:70 to
about 70:30); elastomeric copolymers of p-dioxanone
and trimethylene carbonate (preferably having a mole
ratio of p-dioxanone to trimethylene carbonate of from
about 30:70 to about 70:30); elastomeric copolymers of
trimethylene carbonate and glycolide (preferably having
a mole ratio of trimethylene carbonate to glycolide of from
about 30:70 to about 70:30); elastomeric copolymer of
trimethylene carbonate and lactide including L-lactide,
D-lactide, blends thereof or lactic acid copolymers (pref-
erably having a mole ratio of trimethylene carbonate to
lactide of from about 30:70 to about 70:30) and blends
thereof. In one aspect, the elastomeric copolymer is a
copolymer of glycolide and ε-caprolactone. In another
aspect, the elastomeric copolymer is a copolymer of lac-
tide and ε-caprolactone.
[0114] In various aspects, the synthetic absorbable
polymer may comprise one or more of 90/10 poly(glycol-
ide-L-lactide) copolymer, commercially available from
Ethicon, Inc. under the trade designation VICRYL (poly-
glactic 910), polyglycolide, commercially available from
American Cyanamid Co. under the trade designation
DEXON, polydioxanone, commercially available from
Ethicon, Inc. under the trade designation PDS, poly(gly-
colide-trimethylene carbonate) random block copolymer,
commercially available from American Cyanamid Co. un-
der the trade designation MAXON, 75/25 poly(glycolide-
ε-caprolactone) copolymer (poliglecaprolactone 25),
commercially available from Ethicon, Inc. under the trade
designation MONOCRYL, for example.
[0115] Examples of synthetic non-absorbable poly-
mers include, but are not limited to, foamed polyurethane,
polypropylene (PP), polyethylene (PE), polycarbonate,
polyamides, such as nylon, polyvinylchloride (PVC),
polymethylmetacrylate (PMMA), polystyrene (PS), poly-
ester, polyetheretherketone (PEEK), polytetrafluoroeth-
ylene (PTFE), polytrifluorochloroethylene (PTFCE), pol-
yvinylfluoride (PVF), fluorinated ethylene propylene
(FEP), polyacetal, polysulfone, and combinations there-
of. The synthetic non-absorbable polymers may include,
but are not limited to, foamed elastomers and porous
elastomers, such as, for example, silicone, polyisoprene,
and rubber. In various aspects, the synthetic polymers
may comprise expanded polytetrafluoroethylene (ePT-
FE), commercially available from W. L. Gore & Associ-
ates, Inc. under the trade designation GORE-TEX Soft
Tissue Patch and co-polyetherester urethane foam com-
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mercially available from Polyganics under the trade des-
ignation NASOPORE.
[0116] The polymeric composition of a tissue thickness
compensator may be characterized by percent porosity,
pore size, and/or hardness, for example. In various as-
pects, the polymeric composition may have a percent
porosity from approximately 30% by volume to approxi-
mately 99% by volume, for example. In certain aspects,
the polymeric composition may have a percent porosity
from approximately 60% by volume to approximately
98% by volume, for example. In various aspects, the pol-
ymeric composition may have a percent porosity from
approximately 85% by volume to approximately 97% by
volume, for example. In at least one aspect, the polymeric
composition may comprise approximately 70% by weight
of PLLA and approximately 30% by weight of PCL, for
example, and can comprise approximately 90% porosity
by volume, for example. In at least one such aspect, as
a result, the polymeric composition would comprise ap-
proximately 10% copolymer by volume. In at least one
aspect, the polymeric composition may comprise approx-
imately 65% by weight of PGA and approximately 35%
by weight of PCL, for example, and can have a percent
porosity from approximately 93% by volume to approxi-
mately 95% by volume, for example. In various aspects,
the polymeric composition may comprise a greater than
85% porosity by volume. The polymeric composition may
have a pore size from approximately 5 micrometers to
approximately 2000 micrometers, for example. In various
aspects, the polymeric composition may have a pore size
between approximately 10 micrometers to approximately
100 micrometers, for example. In at least one such as-
pect, the polymeric composition can comprise a copoly-
mer of PGA and PCL, for example. In certain aspects,
the polymeric composition may have a pore size between
approximately 100 micrometers to approximately 1000
micrometers, for example. In at least one such aspect,
the polymeric composition can comprise a copolymer of
PLLA and PCL, for example. According to certain as-
pects, the hardness of a polymeric composition may be
expressed in terms of the Shore Hardness, which can
defined as the resistance to permanent indentation of a
material as determined with a durometer, such as a Shore
Durometer. In order to assess the durometer value for a
given material, a pressure is applied to the material with
a durometer indenter foot in accordance with ASTM pro-
cedure D2240-00, entitled, "Standard Test Method for
Rubber Property-Durometer Hardness". The durometer
indenter foot may be applied to the material for a sufficient
period of time, such as 15 seconds, for example, wherein
a reading is then taken from the appropriate scale. De-
pending on the type of scale being used, a reading of 0
can be obtained when the indenter foot completely pen-
etrates the material, and a reading of 100 can be obtained
when no penetration into the material occurs. This read-
ing is dimensionless. In various aspects, the durometer
may be determined in accordance with any suitable
scale, such as Type A and/or Type OO scales, for exam-

ple, in accordance with ASTM D2240-00. In various as-
pects, the polymeric composition of a tissue thickness
compensator may have a Shore A hardness value from
approximately 4 A to approximately 16 A, for example,
which is approximately 45 OO to approximately 65 OO
on the Shore OO range. In at least one such aspect, the
polymeric composition can comprise a PLLA/PCL copol-
ymer or a PGA/PCL copolymer, for example. In various
aspects, the polymeric composition of a tissue thickness
compensator may have a Shore A Hardness value of
less than 15 A. In various aspects, the polymeric com-
position of a tissue thickness compensator may have a
Shore A Hardness value of less than 10 A. In various
aspects, the polymeric composition of a tissue thickness
compensator may have a Shore A Hardness value of
less than 5 A. In certain aspects, the polymeric material
may have a Shore OO composition value from approxi-
mately 35 OO to approximately 75 OO, for example.
[0117] In various aspects, the polymeric composition
may have at least two of the above-identified properties.
In various aspects, the polymeric composition may have
at least three of the above-identified properties. The pol-
ymeric composition may have a porosity from 85% to
97% by volume, a pore size from 5 micrometers to 2000
micrometers, and a Shore A hardness value from 4 A to
16 A and Shore OO hardness value from 45 OO to 65
OO, for example. In at least one aspect, the polymeric
composition may comprise 70% by weight of the poly-
meric composition of PLLA and 30% by weight of the
polymeric composition of PCL having a porosity of 90%
by volume, a pore size from 100 micrometers to 1000
micrometers, and a Shore A hardness value from 4 A to
16 A and Shore OO hardness value from 45 OO to 65
OO, for example. In at least one aspect, the polymeric
composition may comprise 65% by weight of the poly-
meric composition of PGA and 35% by weight of the pol-
ymeric composition of PCL having a porosity from 93%
to 95% by volume, a pore size from 10 micrometers to
100 micrometers, and a Shore A hardness value from 4
A to 16 A and Shore OO hardness value from 45 OO to
65 OO, for example.
[0118] In various aspects, a tissue thickness compen-
sator may be releasably attached to a staple cartridge
and/or anvil by a flowable attachment portion. The flow-
able attachment portion may be operatively associated
with the staple cartridge and/or anvil. In various aspects,
a flowable attachment portion may be provided between
the tissue thickness compensator and the staple car-
tridge and/or anvil. In various aspects, at least a portion
of an outer surface of the tissue thickness compensator
may comprise the flowable attachment portion. In various
aspects, an adhesive laminate may comprise the tissue
thickness compensator and flowable attachment portion.
The adhesive laminate may comprise a base layer com-
prising the tissue thickness compensator and an adhe-
sive layer on at least a portion of a surface of the base
layer comprising the flowable attachment portion. The
adhesive laminate may comprise a tissue contacting sur-
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face comprising the tissue thickness compensator and
an opposing surface comprising the flowable attachment
portion. The adhesive laminate may releasably attach
the adhesive laminate to a staple cartridge and/or anvil.
[0119] In various aspects, a flowable attachment por-
tion may comprise a flowable polymeric composition,
such as a pressure sensitive adhesive ("PSA"), for ex-
ample. An effective amount of the PSA may be applied
to the tissue thickness compensator to provide adequate
cohesive strength to produce the desired adhesion prop-
erties to the staple cartridge and/or anvil. PSAs may be
characterized by one or more of the following properties:
(1) aggressive and permanent tack; (2) adherence with
no more than finger pressure; (3) sufficient ability to hold
onto an adherend; and (4) sufficient cohesive strength
to be removed cleanly from the adherend. In various as-
pects, the flowable attachment portion may flow when
pressure, heat, and/or stress are applied thereto. Such
pressure and/or stress may be applied directly by hand
and/or by a device, such as, for example, a mechanical
device, and may be a manual process and/or an auto-
mated process.
[0120] In various aspects, the flowable attachment por-
tion may be responsive to a temperature change and/or
a pressure change. In various aspects, the flowable at-
tachment portion may flow from a first position to a sec-
ond position when heat and/or pressure are applied
thereto. In various aspects, the flowable attachment por-
tion may be flowable at body temperature (37°C) and/or
room temperature (25°C). In various aspects, the flowa-
ble attachment portion may be flowable at body temper-
ature (37°C) but not at room temperature (25°C). In var-
ious aspects, the flowable attachment portion may be
responsive to a temperature change such that the flow-
able attachment portion is in the first position when the
tissue thickness compensator is at a first temperature
and in the second position when the tissue thickness
compensator is at a second temperature. In various as-
pects, the second temperature may be greater than the
first temperature. In various aspects, the first temperature
may be room temperature and the second temperature
may be body temperature. In various aspects, the flow-
able attachment portion may be responsive to a pressure
change such that the flowable attachment portion is in
the first position when the tissue thickness compensator
is at a first pressure and in the second position when the
tissue thickness compensator at a second pressure. In
various aspects, the second pressure may be greater
than the first pressure. In various aspects, the first pres-
sure may be atmospheric pressure and the second pres-
sure may be finger pressure. In various aspects, the flow-
able attachment portion may flow from a first position
when at room temperature and/or atmospheric pressure
to a second position when at body temperature and/or
under pressure. In various aspects, the flowable attach-
ment portion may flow from a first (unstressed) position
to the second position when pressure and/or stress are
applied thereto.

[0121] In various aspects, the flowable attachment por-
tion may flow into a void in the staple cartridge and/or
anvil. In various aspects, the flowable attachment portion
may flow when heat and/or pressure are applied thereto
and extend over at least a portion of the surface of the
staple cartridge and/or anvil lacking the flowable attach-
ment portion and/or fill at least a portion of a void in the
staple cartridge and/or anvil, such as, for example, a slot
and/or a staple cavity. In various aspects, the flowable
attachment portion may flow in-vivo to fill at least a portion
of a void in the staple cartridge and/or anvil. In various
aspects, the flowable attachment portion may flow such
that the flowable attachment portion comprises a com-
plementary shape to the at least a portion of the void in
the staple cartridge and/or anvil. In various aspects, the
flowable polymeric composition may flow to fill at least a
portion of a slot and/or staple cavity in the anvil. In various
aspects, the flowable attachment portion may flow into
the void when pressure is applied thereto and take the
shape of the void. Without wishing to be bound to any
particular theory, it is believed that the filling at least a
portion of a void in the staple cartridge and/or anvil with
the flowable attachment portion may improve the attach-
ment of the tissue thickness compensator to the staple
cartridge and/or anvil.
[0122] In various aspects, a flowable attachment por-
tion, such as, for example, the PSA, may be responsive
to a change in temperature and/or a change in pressure
to move between a first position and/or a first profile and
a second position and/or a second profile. In various as-
pects, the flowable attachment portion may have a first
position spaced away from the staple cartridge and/or
anvil. In various aspects, the flowable attachment portion
may be configured to penetrate a void in the staple car-
tridge and/or anvil and/or fill at least a portion of the void
in the staple cartridge and/or anvil when the flowable at-
tachment portion is in the second position. As described
herein, the flowable attachment portion may take the
shape of the void such that the flowable attachment por-
tion comprises a profile complementary to the void when
the flowable attachment portion is in the second profile.
In various aspects, the first position and/or first profile
may be spaced from the staple cartridge and/or anvil,
and the second position and/or second profile may con-
tact the staple cartridge and/or anvil. In various aspects,
the first position and/or first profile may comprise a neutral
(original) profile when at room temperature and/or atmos-
pheric pressure and the second position and/or second
profile may comprise a complementary profile to the void
in the staple cartridge and/or anvil when at body temper-
ature and/or under pressure. The profile of the flowable
attachment portion may flow to achieve a complementary
shape and/or dimension of the void in the staple cartridge
and/or anvil.
[0123] In various aspects, a method of bonding a tissue
thickness compensator to a substrate, such as, for ex-
ample, a staple cartridge and/or an anvil, may generally
comprise providing a tissue thickness compensator; ap-
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plying a flowable attachment portion, such as a pressure
sensitive adhesive, for example, to at least a portion of
a surface of the tissue thickness compensator; and con-
tacting the flowable attachment portion and the substrate.
In various aspects, the method of bonding a tissue thick-
ness compensator to a substrate may comprise applying
pressure to at least one of the tissue thickness compen-
sator and substrate. The flowable attachment portion
may flow from a first position on an outer surface of the
tissue thickness compensator to a second position fur-
ther comprising an outer surface and/or inner surface of
the substrate. The flowable attachment portion may
come into contact with the substrate causing adhesion
of the tissue thickness compensator to the substrate. In
various aspects, the flowable attachment portion may
bond the tissue thickness compensator to the substrate.
In various aspects, the flowable attachment portion may
flow into at least one void in the substrate, such as, for
example, a slot and/or staple cavity. In various aspects,
the flowable attachment portion may fill at least a portion
of the at least one void in the substrate when in the second
position.
[0124] In various aspects, a method of attaching a tis-
sue thickness compensator to a substrate, such as, for
example, a staple cartridge and/or an anvil, may gener-
ally comprise applying at least one discrete bead and/or
strip of a flowable polymeric composition, such as a pres-
sure sensitive adhesive, for example, to a surface of the
tissue thickness compensator; contacting the substrate
and the at least one discrete bead and/or strip of the
flowable polymeric composition; and pressing one of the
substrate and at least one discrete bead and/or strip of
flowable polymeric composition into the other of the sub-
strate and at least one discrete bead and/or strip of flow-
able polymeric composition to releasably attach the tis-
sue thickness compensator to the substrate. In various
aspects, the method of attaching a tissue thickness com-
pensator to a substrate may comprise applying the at
least one discrete bead and/or strip of flowable polymeric
composition to the substrate at a perimeter and/or central
axis of the tissue thickness compensator at an expected
location of the substrate. In various aspects, the method
of attaching a tissue thickness compensator to a sub-
strate may comprise applying the at least one discrete
bead and/or strip of flowable polymeric composition in a
longitudinal direction and/or lateral direction on the tissue
thickness compensator.
[0125] In various aspects, the method of attaching a
tissue thickness compensator to a substrate may com-
prise applying the at least one discrete bead and/or strip
of flowable polymeric composition in a pattern and/or an
amount that is preselected based at least in part on ex-
pected loads on the tissue thickness compensator. The
patterns and amount of the flowable polymeric composi-
tion to be applied may be selected to withstand the stress-
es, e.g., shear stress, associated with a clinician’s ma-
nipulation of the medical device. The patterns and
amount of the flowable polymeric composition to be ap-

plied may be preferably selected to balance loads on the
flowable polymeric composition due to the clinician’s ma-
nipulation with ease of application and/or conservation
of the flowable polymeric composition. In addition, the
composition of the flowable polymeric composition may
be considered when selecting the patterns and amount
of the flowable polymeric composition to apply.
[0126] In various aspects, the flowable attachment por-
tion may partially adhere the tissue thickness compen-
sator to the staple cartridge and/or anvil and/or fully par-
tially adhere the tissue thickness compensator to the sta-
ple cartridge and/or anvil. A fully adhered tissue thickness
compensator may include a full layer of the flowable pol-
ymeric composition, such as, for example, a pressure
sensitive adhesive, between the tissue thickness com-
pensator and the substrate. A fully adhered tissue thick-
ness compensator may lack a portion of the tissue thick-
ness compensator free of the flowable polymeric com-
position. A partially adhered tissue thickness compensa-
tor may include an effective amount of the flowable pol-
ymeric composition between the tissue thickness com-
pensator and substrate that includes at least a portion of
the tissue thickness compensator free of the flowable
polymeric composition. A partially adhered tissue thick-
ness compensator may exert a greater shear stress on
the flowable polymeric composition relative to a fully ad-
hered tissue thickness compensator. Therefore, the
shear properties of the flowable polymeric composition
and/or the amount and patterns of the flowable polymeric
composition may be selected to withstand the expected
manipulation of the medical device by the clinician.
[0127] In various aspects, the flowable polymeric com-
position may be applied to the tissue thickness compen-
sator in one of a continuous pattern and a discontinuous
pattern. In various aspects, a continuous pattern of flow-
able polymeric composition may comprise a discrete strip
of flowable polymeric composition applied to at least a
portion of the tissue thickness compensator. In various
aspects, a continuous pattern of flowable polymeric com-
position may comprise a continuous bead of flowable pol-
ymeric composition disposed along at least a portion of
the central axis of the tissue thickness compensator in
the longitudinal direction and/or at least a portion of a
perimeter of the tissue thickness compensator. The flow-
able polymeric composition may be applied in various
other patterns and configurations on the substrate, such
as, for example, a crisscrossed pattern or other diagonal
patterns, in a continuous full sheet or layer, or in any
other design to achieve the desired adhesive properties.
In various aspects, the continuous pattern of flowable
polymeric composition may be applied along an inner
periphery and/or outer periphery of the tissue thickness
compensator. In various aspects, the continuous pattern
of flowable polymeric composition may be applied along
an inner periphery of the tissue thickness compensator
to be positioned along a central longitudinal axis of the
substrate when attached thereto. In various aspects, the
continuous pattern of flowable polymeric composition
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may be applied along an inner periphery of the tissue
thickness compensator to be aligned with at least one
void in the substrate, such as a slot and/or staple cavity,
for example, when attached thereto. In various aspects,
the continuous pattern of flowable polymeric composition
may be applied along an outer periphery of the tissue
thickness compensator to be positioned along an outer
perimeter of the substrate when attached thereto. In var-
ious aspects, the flowable polymeric composition may
be applied to the tissue thickness compensator to leave
an inner portion and/or a peripheral border on the sub-
strate that is free of flowable polymeric composition.
[0128] In various aspects, a discontinuous pattern of
flowable polymeric composition may comprise a plurality
of discrete beads and/or strips of flowable polymeric com-
position spaced apart from each other on the substrate.
In various aspects, at least a portion of the plurality of
beads and/or strips of flowable polymeric composition
may be compressed together when pressure and/or
stress is applied. In various aspects, the compressed plu-
rality of beads and/or strips of flowable polymeric com-
position may form a continuous pattern of flowable pol-
ymeric composition. In various aspects, a partially ad-
hered tissue thickness compensator may comprise a plu-
rality of discrete beads and/or strips of flowable polymeric
composition on a surface of the tissue thickness com-
pensator spaced apart from each other such that at least
a portion of the tissue thickness compensator comprises
free space lacking the flowable polymeric composition
when pressure is applied. The free space may comprise
a portion of the tissue thickness compensator in which
the beads and/or strips of flowable polymeric composition
do not contact each other and/or a portion of the tissue
thickness compensator in which the beads and/or strips
of flowable polymeric composition are not applied. In var-
ious aspects, the free space may comprise an inner por-
tion and/or a peripheral border on the substrate.
[0129] In various aspects, the method of attaching the
tissue thickness compensator to the substrate may com-
prise applying at least one discrete strip of flowable pol-
ymeric composition to the tissue thickness compensator.
In various aspects, a discrete strip of flowable polymeric
composition may extend along a portion of the central
longitudinal axis of the tissue thickness compensator. In
at least one aspect, a discrete strip of flowable polymeric
composition may be applied along a portion of the tissue
thickness compensator aligned with at least one void in
the substrate, such as a slot and/or staple cavity. In var-
ious aspects, the method of attaching the tissue thick-
ness compensator to the substrate may comprise apply-
ing a plurality of parallel discrete strips of flowable poly-
meric composition to the tissue thickness compensator.
In various aspects, two discrete strips of flowable poly-
meric composition may extend in the longitudinal direc-
tion along opposing side edges of the tissue thickness
compensator. In at least one aspect, each of the two dis-
crete strips of flowable polymeric composition may ap-
plied along a portion of the tissue thickness compensator

aligned with at least one void in the substrate, such as a
slot and/or staple cavities, for example. In various as-
pects, the distance between the strips and/or side edge
may be preselected such that the flowable polymeric
composition may flow into at least one void in the sub-
strate, such as, for example, at least one staple cavity in
an anvil, when attached thereto.
[0130] In various aspects, the distance between the
plurality of parallel discrete strips of flowable polymeric
composition and/or side edge may be preselected to one
of fully adhere the tissue thickness compensator to the
substrate and partially adhere the tissue thickness com-
pensator to the substrate. In various aspects, a width of
the strip may be at least 1 mm, for example. In various
aspects, a width of the strip may be between approxi-
mately 0.5 mm and approximately 1.5 mm, for example.
In various aspects, a width of the strip may be between
approximately 1.0 mm and approximately 1.25 mm, for
example. In various aspects, a width of a gap between
the adhesive strips and/or side edge may be at least 1
mm, for example. In various aspects, the distance be-
tween the strips and/or side edge may be preselected to
partially adhere the tissue thickness compensator to the
substrate with an adhesive to empty space ratio prese-
lected based on expected loads on the tissue thickness
compensator. In various aspects, the adhesive to empty
space ratio may be 1:10 to 10:1, such as, for example,
1:1, 1:2, 1:3, 1:4, 1:5, and 2:3
[0131] In various aspects, a minimum of 0.25 mm of
the PSA substrate may be needed to be flowable, for
example. In various aspects, the PSA substrate can com-
prise a thickness between approximately 1.25 mm and
approximately 1.50 mm, for example. In certain aspects,
the PSA substrate can comprise a thickness between
approximately 0.5 mm and approximately 0.75 mm, for
example.
[0132] As described herein, in various aspects, the
flowable attachment portion may comprise a flowable
polymeric composition. The flowable polymeric compo-
sition may comprise a pressure sensitive adhesive. The
flowable attachment portion may comprise a pressure
sensitive adhesive laminate. In various aspects, the flow-
able attachment portion may comprise an adhesive lam-
inate comprising the tissue thickness compensator and
flowable polymeric composition. The polymeric compo-
sition may comprise one or more synthetic polymers
and/or one or more natural polymers. The polymeric com-
position may be bioabsorbable, biocompatible and/or bi-
odegradable. Examples of natural polymers include, but
are not limited to, lypholized polysaccharide, glycopro-
tein, elastin, proteoglycan, gelatin, collagen, fibrin, fi-
bronectin, fibrinogen, elastin, serum albumin, hemoglob-
in, ovalbumin, and oxidized regenerated cellulose (ORC)
and combinations thereof. Examples of polysaccharides
include, but are not limited to, hyaluronic acid, chondroitin
sulfate, hydroxyethyl starch, hydroxyethyl cellulose, hy-
droxypropylcellulose, carboxyetyl-cellulose, chitan/chi-
tosan, agarose and alginate, and combinations thereof.
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Examples of synthetic polymers include, but are not lim-
ited to, poly(lactic acid) (PLA), poly(L-lactic acid) (PLLA),
polycaprolactone (PCL), polyglycolic acid (PGA), poly
(glycolic acid) poly (hydroxybutyrate), poly (phosphaz-
ine), polyester, poly(trimethylene carbonate) (TMC), pol-
yethylene terephthalate (PET), polyhydroxyalkanoate
(PHA), a copolymer of glycolide and ε-caprolactone (PG-
CL), a copolymer of glycolide and-trimethylene carbon-
ate, poly(glycerol sebacate) (PGS), polydioxanone, po-
ly(orthoesters), polyanhydrides, polyacrylamides,
polysaccharides, poly(ester-amides), tyrosine-based
polyarylates, tyrosine-based polyiminocarbonates, tyro-
sine-based polycarbonates, poly(D,L-lactide-urethane),
poly(B-hydroxybutyrate), poly(E-caprolactone), polyeth-
yleneglycol (PEG), polyethylene oxide, poly[bis(carbox-
ylatophenoxy) phosphazene], poly(amino acids), pseu-
do-poly(amino acids), absorbable polyurethanes, poly-
hydroxyethylmethylacrylate, poly-vinylpyrrolidone, poly-
vinyl alcohol, polyacrylic acid, polyacetate, polycaprolac-
tone, polypropelene, nylon and combinations thereof.
[0133] In various aspects, the flowable polymeric com-
position may comprise a copolymer of ε-caprolactone
and glycolide (PCL/PGA). In various aspects, the flowa-
ble polymeric composition may comprise from about 50%
to about 90% by weight of the polymeric composition of
PGA and about 50% to about 10% by weight of the pol-
ymeric composition of PCL, for example. In various as-
pects, the flowable polymeric composition may comprise
from about 50% to about 75% by weight of the polymeric
composition of PGA and about 50% to about 25% by
weight of the polymeric composition of PCL, for example.
In various aspects, the flowable polymeric composition
may comprise from about 50% to about 60% by weight
of the polymeric composition of PGA and about 50% to
about 40% by weight of the polymeric composition of
PCL, for example. In at least one aspect, the flowable
polymeric composition may comprise about 70% by
weight of polymeric composition of PGA and about 30%
by weight of the polymeric composition of PCL, for ex-
ample. In at least one aspect, the flowable polymeric
composition may comprise about 64% by weight of pol-
ymeric composition of PGA and about 36% by weight of
the polymeric composition of PCL, for example.
[0134] In various aspects, the flowable polymeric com-
position may comprise a copolymer of ε-caprolactone
and lactide, including L-lactide, D-lactide blends thereof
and lactic acid copolymers. In various aspects, the flow-
able polymeric composition may comprise a mole ratio
of PCL to PGA from 30:70 to 70:30, such as, for example,
35:65 to 65:35, 45:55 to 35:65, and 50:50. In various
aspects, the amount of ε-caprolactone may be from 30
and 45 mole percent with the balance being glycolide,
such as, for example, 35 to 40 mole percent ε-caprolac-
tone with the balance being glycolide. In various aspects,
the PSA may comprise a 36:64 (mol/mol) [poly(ε-capro-
lactone-co-glycolide)] copolymer. In various aspects, the
flowable polymeric composition may comprise a copoly-
mer of p-dioxanone (1,4-dioxan-2-one) and lactide, in-

cluding L-lactide, D-lactide and lactic acid. In various as-
pects, the flowable polymeric composition may comprise
a mole ratio of p-dioxanone to lactide of from 40:60 to
60:40. In various aspects, the flowable polymeric com-
position may comprise a copolymer of ε-caprolactone
and p-dioxanone. In various aspects, the flowable poly-
meric composition may comprise a mole ratio of ε-capro-
lactone to p-dioxanone of from 30:70 to 70:30.
[0135] In various aspects, the tissue thickness com-
pensator and flowable attachment portion may comprise
one of a same polymeric composition and a different pol-
ymeric composition. In various aspects, the tissue thick-
ness compensator and flowable attachment portion may
each comprise the same bioabsorbable material, such
as, for example, a copolymer of ε-caprolactone and gly-
colide (PCL/PGA). In various aspects, the tissue thick-
ness compensator and flowable attachment portion may
differ in at least one characteristic selected from compo-
sition, modulus, elongation, inherent viscosity, crystallin-
ity, and bioabsorption. In various aspects, the tissue
thickness compensator and flowable attachment portion
may comprise the same copolymer that differs in at least
one characteristic selected from composition, modulus,
elongation, inherent viscosity, crystallinity, and bioab-
sorption. For example, the tissue thickness compensator
and flowable attachment portion may each comprise a
PCL/PGA copolymer that differs in the weight percent of
ε-caprolactone and glycolide and/or mole ratio of ε-capro-
lactone to glycolide. In at least one aspect, the tissue
thickness compensator may comprise about 50% by
weight of polymeric composition of PGA and about 50%
by weight of the polymeric composition of PCL, and the
flowable attachment portion may comprise about 64%
by weight of polymeric composition of PGA and about
36% by weight of the polymeric composition of PCL. In
at least one aspect, the tissue thickness compensator
may comprise a PCL/PGA copolymer having a mole ratio
of ε-caprolactone to glycolide of 50:50 and the flowable
attachment portion may comprise a PCL/PGA copolymer
having a mole ratio of ε-caprolactone to glycolide of
36:64.
[0136] In various aspects, a concentration of ε-capro-
lactone in the pressure sensitive adhesive and a concen-
tration of ε-caprolactone in the tissue thickness compen-
sator may differ by at least 1 weight percent by weight of
the polymeric compositions, respectively. In various as-
pects, a concentration of ε-caprolactone in the pressure
sensitive adhesive and a concentration of ε-caprolactone
in the tissue thickness compensator may differ by at least
5 weight percent. In various aspects, a concentration of
ε-caprolactone in the pressure sensitive adhesive and a
concentration of ε-caprolactone in the tissue thickness
compensator may differ by at least 10 weight percent. In
various aspects, a concentration of ε-caprolactone in the
pressure sensitive adhesive and a concentration of ε-
caprolactone in the tissue thickness compensator may
differ by at least 15 weight percent. In various aspects,
a concentration of ε-caprolactone in the pressure sensi-
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tive adhesive and a concentration of ε-caprolactone in
the tissue thickness compensator may differ by 1 to 15
weight percent. In various aspects, a concentration of ε-
caprolactone in the pressure sensitive adhesive and a
concentration of ε-caprolactone in the tissue thickness
compensator may differ by 10 to 15 weight percent. In
various aspects, a concentration of ε-caprolactone in the
pressure sensitive adhesive and a concentration of ε-
caprolactone in the tissue thickness compensator may
differ by 14 weight percent. In various aspects, a con-
centration of ε-caprolactone in the pressure sensitive ad-
hesive may differ from a concentration of ε-caprolactone
in the tissue thickness compensator as described above
such that a concentration of ε-caprolactone in the pres-
sure sensitive adhesive may be one of greater than and
less than a concentration of ε-caprolactone in the tissue
thickness compensator.
[0137] In various aspects, a concentration of polygly-
colic acid in the pressure sensitive adhesive and a con-
centration of polyglycolic acid in the tissue thickness
compensator may differ by at least 1 weight percent. In
various aspects, a concentration of polyglycolic acid in
the pressure sensitive adhesive and a concentration of
polyglycolic acid in the tissue thickness compensator
may differ by at least 5 weight percent. In various aspects,
a concentration of polyglycolic acid in the pressure sen-
sitive adhesive and a concentration of polyglycolic acid
in the tissue thickness compensator may differ by at least
10 weight percent. In various aspects, a concentration
of polyglycolic acid in the pressure sensitive adhesive
and a concentration of polyglycolic acid in the tissue thick-
ness compensator may differ by at least 15 weight per-
cent. In various aspects, a concentration of polyglycolic
acid in the pressure sensitive adhesive and a concentra-
tion of polyglycolic acid in the tissue thickness compen-
sator may differ by at least 20 weight percent. In various
aspects, a concentration of polyglycolic acid in the pres-
sure sensitive adhesive and a concentration of polygly-
colic acid in the tissue thickness compensator may differ
by 1 to 20 weight percent. In various aspects, a concen-
tration of polyglycolic acid in the pressure sensitive ad-
hesive and a concentration of polyglycolic acid in the tis-
sue thickness compensator may differ by 15 to 20 weight
percent. In various aspects, a concentration of polygly-
colic acid in the pressure sensitive adhesive and a con-
centration of polyglycolic acid in the tissue thickness
compensator may differ by 16 weight percent. In various
aspects, a concentration of polyglycolic acid in the pres-
sure sensitive adhesive may differ from a concentration
of polyglycolic acid in the tissue thickness compensator
as described above such that a concentration of polyg-
lycolic acid in the pressure sensitive adhesive may be
one of greater than and less than a concentration of pol-
yglycolic acid in the tissue thickness compensator.
[0138] In various aspects, a concentration of ε-capro-
lactone in the pressure sensitive adhesive and a concen-
tration of ε-caprolactone in the tissue thickness compen-
sator may differ by at least 1 mole percent. In various

aspects, a concentration of ε-caprolactone in the pres-
sure sensitive adhesive and a concentration of ε-capro-
lactone in the tissue thickness compensator may differ
by at least 5 mole percent. In various aspects, a concen-
tration of ε-caprolactone in the pressure sensitive adhe-
sive and a concentration of ε-caprolactone in the tissue
thickness compensator may differ by at least 10 mole
percent. In various aspects, a concentration of ε-capro-
lactone in the pressure sensitive adhesive and a concen-
tration of ε-caprolactone in the tissue thickness compen-
sator may differ by at least 15 mole percent. In various
aspects, a concentration of ε-caprolactone in the pres-
sure sensitive adhesive and a concentration of ε-capro-
lactone in the tissue thickness compensator may differ
by 1 to 15 mole percent. In various aspects, a concen-
tration of ε-caprolactone in the pressure sensitive adhe-
sive and a concentration of ε-caprolactone in the tissue
thickness compensator may differ by 10 to 15 mole per-
cent. In various aspects, a concentration of ε-caprolac-
tone in the pressure sensitive adhesive and a concen-
tration of ε-caprolactone in the tissue thickness compen-
sator may differ by 14 mole percent. In various aspects,
a concentration of ε-caprolactone in the pressure sensi-
tive adhesive may differ from a concentration of ε-capro-
lactone in the tissue thickness compensator as described
above such that a concentration of ε-caprolactone in the
pressure sensitive adhesive may be one of greater than
and less than a concentration of ε-caprolactone in the
tissue thickness compensator.
[0139] In various aspects, a concentration of polygly-
colic acid in the pressure sensitive adhesive and a con-
centration of polyglycolic acid in the tissue thickness
compensator may differ by at least 1 mole percent. In
various aspects, a concentration of polyglycolic acid in
the pressure sensitive adhesive and a concentration of
polyglycolic acid in the tissue thickness compensator
may differ by at least 5 mole percent. In various aspects,
a concentration of polyglycolic acid in the pressure sen-
sitive adhesive and a concentration of polyglycolic acid
in the tissue thickness compensator may differ by at least
10 mole percent. In various aspects, a concentration of
polyglycolic acid in the pressure sensitive adhesive and
a concentration of polyglycolic acid in the tissue thickness
compensator may differ by at least 15 mole percent. In
various aspects, a concentration of polyglycolic acid in
the pressure sensitive adhesive and a concentration of
polyglycolic acid in the tissue thickness compensator
may differ by at least 20 mole percent. In various aspects,
a concentration of polyglycolic acid in the pressure sen-
sitive adhesive and a concentration of polyglycolic acid
in the tissue thickness compensator may differ by 1 to
20 mole percent. In various aspects, a concentration of
polyglycolic acid in the pressure sensitive adhesive and
a concentration of polyglycolic acid in the tissue thickness
compensator may differ by 15 to 20 mole percent. In var-
ious aspects, a concentration of polyglycolic acid in the
pressure sensitive adhesive and a concentration of pol-
yglycolic acid in the tissue thickness compensator may
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differ by 16 mole percent. In various aspects, a concen-
tration of polyglycolic acid in the pressure sensitive ad-
hesive may differ from a concentration of polyglycolic ac-
id in the tissue thickness compensator as described
above such that a concentration of polyglycolic acid in
the pressure sensitive adhesive may be one of greater
than and less than a concentration of polyglycolic acid in
the tissue thickness compensator.
[0140] In various aspects, the polymeric compositions
may comprise additional optional components to further
improve the processability of the compositions and/or
mechanical characteristics and other characteristics,
such as tackiness, resistance to ageing by light, oxygen
and heat, and visual appearance, for example. Such op-
tional components may include other copolymers that
can be included in the polymeric composition to achieve
a desired property, such as, for example, to increase ad-
hesion or compatibility with the substrate. In various as-
pects, the additional optional components may include,
but are not limited to, other polymers or copolymers, fill-
ers, cross-linkers, tackifiers, plasticizers, pigments, dyes,
antioxidants, colorants and stabilizers. In various as-
pects, the polymeric composition may comprise a tacki-
fier included in a finite amount of at least 0.1, at least 2,
or at least 5 up to 10, 25, or 50 weight percent, based on
the total weight of polymeric composition. In various as-
pects, the polymeric composition may comprise a plas-
ticizer included in a finite amount of at least 0.1, at least
2, or at least 5 up to 10, 25, or 50 weight percent, based
on the total weight of polymeric composition.
[0141] In various aspects, the flowable attachment por-
tion may comprise a flowable (plastically deformable) pol-
ymeric composition. In various aspects, the flowable pol-
ymeric composition may normally tacky at room temper-
ature (e.g., 20°C to 25°C) and releasably adhere to a
variety of substrates using only moderate pressure, such
as finger pressure, for example, to form the bond to attach
to the substrate. In various aspects, the flowable poly-
meric composition may be a solid up to 40°C, up to 45°C,
up to 50°C, up to 55°C, and/or up to 60°C. In various
aspects, the flowable polymeric composition may melt
without degradation at greater than 40°C, greater than
45°C, greater than 50°C, greater than 55°C, greater than
60°C, and/or greater than 120°C. In various aspects, the
flowable polymeric composition may melt without degra-
dation up to 600°C, up to 500°C, up to 400°C, up to
300°C, up to 240°C, and/or up to 180°C. In various as-
pects, the flowable polymeric composition may melt with-
out degradation from 40.1°C to 600°C, 120°C to 240°C,
and/or 180°C.
[0142] In various aspects, the flowable polymeric com-
position may be characterized by an inherent viscosity
in a 0.1 g/dL hexafluoroisopropanol solution at 25°C from
0.6 to 4.0 dL/g, 0.8 to 3.2 g/dL, 1.0 to 2.4 g/dL, and/or
1.6 g/dL. In various aspects, the flowable polymeric com-
position may not comprise a gel.
[0143] In various aspects, the flowable polymeric com-
position may be characterized by one or more of the fol-

lowing properties: a percent crystallinity of less than
about 25 percent, a percent crystallinity of less than about
15 percent, and a percent crystallinity from 15 to 25 per-
cent; a percent elongation greater than about 200, a per-
cent elongation greater than about 500, and a percent
elongation from about 200 to about 500; and a modulus
less than about 40,000 psi, a modulus less than about
20,000 psi, and a modulus from about 20,000 to about
40,000 psi.
[0144] In various aspects, the flowable attachment por-
tion may comprise one of a strip, tape, roll of tape, sheet,
and film attached to a surface and/or edge of the tissue
thickness compensator. In various aspects, the flowable
attachment portion may comprise a pressure sensitive
tape comprising an adhesive and a backing. In various
aspects, the backing may comprise one of a flexible back-
ing material and an inflexible backing material. Examples
of flexible backing materials include, but are not limited
to plastic films such as polypropylene, polyethylene, pol-
yvinyl chloride, polyester (polyethylene terephthalate),
polycarbonate, polymethylmethacrylate (PMMA), cellu-
lose acetate, cellulose triacetate, and ethyl cellulose.
Foam backings may be used. Examples of inflexible
backing materials include, but are not limited to, metal,
metalized polymeric film, indium tin oxide coated glass
and polyester, PMMA plate, polycarbonate plate, glass,
or ceramic sheet material. In various aspects, the pres-
sure sensitive tape may comprise a release liner. In var-
ious aspects, the pressure sensitive tape may be applied
by removing the release liner thereby exposing the ad-
hesive.
[0145] In various aspects, the flowable attachment por-
tion may be applied to the tissue thickness compensator
using conventional coating techniques, such as, for ex-
ample, roller coating, flow coating, dip coating, spin coat-
ing, spray coating, knife coating, and die coating. In var-
ious aspects, the flowable attachment portion may have
an initial thickness from approximately 1.25 mm to ap-
proximately 1.50 mm, for example. In some aspects, the
flowable attachment portion may have an initial thickness
from approximately 0.5 mm to approximately 0.75 mm,
for example. In various aspects, the flowable attachment
portion may have a final thickness of at least 0.25 mm,
for example, when pressure is applied thereto.
[0146] In various aspects, referring to FIG. 108, the
flowable attachment portion 30000 may comprise a con-
tinuous strip centrally disposed in a longitudinal direction
along a portion of the central axis of the tissue thickness
compensator 30010. The width of the strip may be at
least 1 mm, for example. The width of the strip can be
between approximately 0.5 mm and approximately 1.5
mm, for example. The width of the strip can be between
approximately 1.0 mm and approximately 1.25 mm, for
example. The first position of the flowable attachment
portion 30000 may be spaced away from the anvil 30020
and the first profile of the flowable attachment portion
30000 may comprise a neutral (original) profile. As shown
in FIG. 109, the flowable attachment portion 30000 may
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be aligned with a void 30025 in the anvil 30020, such as
a centrally disposed slot, for example. As shown in FIG.
110, the flowable attachment portion 30000 may flow into
the slot 30025 and come into securing engagement with
the anvil 30020 when a threshold level of pressure is
applied to the flowable attachment portion 30000. The
flowable attachment portion 30000 may fill at least a por-
tion of the slot 30025 such that the flowable attachment
portion 30000 may take the shape of the slot 30025. The
second position of the flowable attachment portion 30000
may contact the anvil 30020 and the second profile of
the flowable attachment 30000 portion may comprise a
complementary profile to the slot 30025. The flowable
attachment portion 30000 may releasably attach the tis-
sue thickness compensator 30010 to the anvil 30020.
[0147] In various aspects, referring to FIG. 111, the
flowable attachment portion 30000 may comprise two
continuous strips parallel to each other and disposed in
a longitudinal direction along a portion of the tissue thick-
ness compensator 30010. The width of the strip may be
at least 1 mm, for example. The width of the strip can be
between approximately 0.5 mm and approximately 1.5
mm, for example. The width of the strip can be between
approximately 1.0 mm and approximately 1.25 mm, for
example. The two discrete strips may be spaced apart
from the central axis and side edges of the tissue thick-
ness compensator 30010. The width of a gap between
the each strip may be at least 1 mm, for example, and
the width of a gap between the each strip and side edge
may be at least 1 mm, for example. The adhesive to emp-
ty space ratio may be between approximately 1:4 and
approximately 1:2, for example. The adhesive to empty
space ratio may be at least 1:10, for example. In various
circumstances, the adhesive to empty space ratio may
be zero. A constant layer across the entire surface may
be desirable, in some circumstances. The first position
of the flowable attachment portion 30000 may be spaced
away from the anvil 30020 and the first profile of the flow-
able attachment portion 30000 may comprise a neutral
(original) profile. As shown in FIG. 112, the flowable at-
tachment portion 30000 may be aligned with the staple
forming cavities 30030, for example. As shown in FIG.
113, the flowable attachment portion 30000 may flow into
the staple cavities 30030 and come into securing en-
gagement with the anvil 30020 when a threshold level of
pressure, such as finger pressure, for example, is applied
to the flowable attachment portion 30000. The flowable
attachment portion 30000 may fill at least a portion of the
staple cavity 30030 such that the flowable attachment
portion 30000 may take the shape of the staple cavity
30030. At least a portion of the staple cavities 30030 may
be free of the flowable attachment portion 30000. The
second position of the flowable attachment portion 30000
may contact the anvil 30020 and the second profile of
the flowable attachment portion 30000 may comprise a
complementary profile to the staple cavities 30030. The
flowable attachment portion 30000 may releasably at-
tach the tissue thickness compensator 30000 to the anvil

30020.
[0148] In various aspects, referring now to FIGS.
114-118, a staple cartridge 30100 comprising a support
portion 30102 and a tissue thickness compensator 30110
can be loaded into a staple cartridge channel with a staple
cartridge applicator 30140, for example. In various as-
pects, an applicator 30140 can be configured to position
an upper tissue thickness compensator 30110 relative
to an anvil 30120 in addition to positioning a staple car-
tridge 30100 within a staple cartridge channel. The ap-
plicator 30140 can comprise latch arms 30141 which can
be releasably engaged with lock projections extending
from a support portion 30102 of the staple cartridge
30100 such that the applicator 30140 can be maintained
in position over a tissue thickness compensator 30110
of the staple cartridge 30100. In various aspects, the up-
per tissue thickness compensator 30110 can be remov-
ably attached to the applicator 30140 such that the anvil
30120 of a surgical instrument can be closed onto the
applicator 30140, engage the tissue thickness compen-
sator 30110, and detach from the tissue thickness com-
pensator 30110 from the applicator 30140. In various as-
pects, the tissue thickness compensator 30110 and/or
the anvil 30120 can comprise one or more retention fea-
tures which can be configured to releasably hold the tis-
sue thickness compensator 30110 to the anvil. In various
aspects, the retention features may comprise an adhe-
sive sheet and/or an adhesive tab 30112.
[0149] In various aspects, the adhesive sheet and/or
an adhesive tab may be integrally formed from a portion
of the tissue thickness compensator 30110. In various
aspects, the tissue thickness compensator 30110 may
comprise at least one adhesive tab 30112 along an edge
of the tissue thickness compensator 30110. The adhe-
sive tab 30112 may comprise a release liner 30113. Re-
ferring to FIG. 116, the anvil 30120 may be moved to a
closed position to engage the tissue thickness compen-
sator 30110. The release liner 30113 may be removed
to expose an adhesive surface of the adhesive tab 30112.
Referring to FIGS. 117 and 118, a first end of the adhesive
tab 30112 may be secured to the anvil and a second end
of the adhesive tab 30112 may be secured to the anvil
to releasably attach the tissue thickness compensator
30110 to the anvil. The adhesive tab 30112 may be pulled
distally to detach the tissue thickness compensator
30110 from the applicator 30140. Thereafter, the anvil
and the staple cartridge 30100 can be positioned relative
to the tissue that is to be stapled and/or incised. The
clinician may pull the adhesive tab 30112 to detach the
tissue thickness compensator 30110 from the anvil.
[0150] In various aspects, the adhesive sheet and/or
an adhesive tab may be separate from the tissue thick-
ness compensator. Referring to FIGS. 119-121, in at
least one aspect, an adhesive tab 30312 may be provided
between the staple cartridge 30300 and tissue thickness
compensator 30310. The tissue thickness compensator
30310 may comprise a notch 30311 configured and di-
mensioned coordinate with the adhesive tab 30312 to
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releasably retain the tissue thickness compensator
30310 to the anvil 30320. A first end of the adhesive tab
30312 may be secured to the tissue thickness compen-
sator 30310 adjacent the notch 30311 and a second end
of the adhesive tab 30312 may be secured to the anvil
30320. As shown in FIG. 122, the adhesive tab 30312 is
not engaging the notch 30311. Thereafter, the anvil
30320 and the staple cartridge 30300 can be positioned
relative to the tissue T that is to be stapled and/or incised.
[0151] As described above, in use, a staple-deploying
sled can be advanced distally through the staple cartridge
by a firing member in order to eject the staples from the
staple cartridge, as outlined above. As the staples are
deformed, each staple can capture a portion of the tissue
thickness compensator against the top surface of the tis-
sue. At the same time, the firing member can advance a
knife edge through the tissue thickness compensator
30310, wherein, in at least one aspect, the knife edge
can be advanced through the tissue thickness compen-
sator 30310 to move the tissue thickness compensator
30310 distally and align the adhesive tab 30312 and
notch 30311, as shown in FIGS. 122-124, in order to
incise the tissue thickness compensator 30310 and de-
tach the tissue thickness compensator 30310 from the
anvil 30320. In various aspects, as the staples are moved
from their unfired positions to their fired positions by the
staple drivers, as discussed above, the tissue thickness
compensator 30310 lacking a notch may move down-
wardly, as shown in FIGS. 125 and 126, to disengage
the adhesive tabs 30312 and detach the tissue thickness
compensator 30310 from the anvil 30320. After the sta-
ples have been deployed, the anvil 30320 can be re-
opened and moved away from the implanted tissue thick-
ness compensator 30310, as shown in FIG. 128. The
reader will appreciate, upon comparing FIGS. 127 and
128, that the tissue thickness compensator 30310 can
be fastened to the tissue T and incised by the cutting
member, as discussed above.
[0152] In various aspects, the flowable attachment por-
tion may be applied by removing the first release liner
from the first adhesive tab thereby exposing the flowable
attachment portion comprising a pressure sensitive ad-
hesive, for example. The first adhesive tab may be rolled
down or otherwise pressed onto the outer surface of the
substrate. Next, the second release liner may be re-
moved from the second adhesive tab thereby exposing
the PSA. The second adhesive tab may be pressed onto
the outer surface of the substrate and/or first adhesive
tab. Once the PSA has been applied to the tissue thick-
ness compensator, it is placed in contact with the staple
cartridge and/or anvil. The PSA may secure the tissue
thickness compensator to the substrate.
[0153] Various embodiments described herein are de-
scribed in the context of staples removably stored within
staple cartridges for use with surgical stapling instru-
ments. In some circumstances, staples can include wires
which are deformed when they contact an anvil of the
surgical stapler. Such wires can be comprised of metal,

such as stainless steel, for example, and/or any other
suitable material. Such embodiments, and the teachings
thereof, can be applied to embodiments which include
fasteners removably stored with fastener cartridges for
use with any suitable fastening instrument.
[0154] Various aspects described herein are described
in the context of tissue thickness compensators attached
to, and/or for use with, staple cartridges and/or fastener
cartridges. Such tissue thickness compensators can be
utilized to compensate for variations in tissue thickness
from one end of a staple cartridge to another, or for var-
iations in tissue thickness captured within one staple, or
fastener, as compared to another. Such tissue thickness
compensators can also be utilized to compensate for var-
iations in tissue thickness from one side of a staple car-
tridge to another. Such aspects, and the teachings there-
of, can be applied to embodiments which include a layer,
or layers, of material attached to, and/or for use with,
staple cartridges and/or fastener cartridges. A layer can
include buttress material.
[0155] Various aspects described herein are described
in the context of linear end effectors and/or linear fastener
cartridges. Such aspects, and the teachings thereof, can
be applied to non-linear end effectors and/or non-linear
fastener cartridges, such as, for example, circular and/or
contoured end effectors. For example, various end ef-
fectors, including non-linear end effectors, are disclosed
in U.S. Patent Application Publication No.
2011/0226837, U.S. Patent Application Publication No.
2012/0074198 and U.S. Patent No. 7,980,443.

Claims

1. A staple cartridge (25000, 2400, 2450, 2500) for use
with an end effector (12) of a surgical stapler (8010),
wherein the end effector includes a staple cartridge
channel configured to receive said staple cartridge,
an anvil (25060) arranged relative to the staple car-
tridge channel, and a cutting blade (2570) that is
movable along a longitudinal axis from a proximal
end of the end effector toward a distal end of the end
effector, wherein at least one of the staple cartridge
channel and the anvil is moveable relative to the oth-
er, and wherein the anvil includes a staple forming
surface facing the staple cartridge channel, said sta-
ple cartridge comprising:

a cartridge body (2402, 2452, 2502) comprising
a plurality of staple cavities (25002);
a plurality of staples positioned within said staple
cavities, wherein said cartridge body defines a
proximal end portion;
an anvil-attachable layer (28010, 2414, 2464,
2510, 2550), characterised in that the anvil-
attachable layer comprises
a distal clip (28015a) at a distal end of the anvil-
attachable layer and configured to be secured
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to the anvil of the end effector; and
a proximal clip (28014b, 2410, 2556) at a prox-
imal end of the anvil-attachable layer and con-
figured to be secured to said staple cartridge.

2. The staple cartridge of Claim 1, wherein said anvil-
attachable layer is a first layer, wherein said cartridge
body further comprises a staple deck, wherein said
staple cartridge further comprises a second layer
(2412, 2462, 2506) arranged relative to said staple
deck, and wherein said staple deck is configured to
face the anvil when said staple cartridge is installed
in the end effector.

3. The staple cartridge of Claim 2, wherein said attach-
ment means comprises a meltable region of said
proximal end portion of said first layer and a meltable
region of said second layer.

4. The staple cartridge of Claim 2, wherein said attach-
ment means comprises an adhesive adhering to said
proximal end portion of said first layer to said second
layer.

5. The staple cartridge of Claim 1, wherein said attach-
ment means comprises at least one clip (28014b,
2410) configured to retain said proximal end portion
of said anvil-attachable layer to said cartridge body.

6. The staple cartridge of Claim 1, wherein said attach-
ment means comprises a meltable region of said
proximal end portion of said anvil-attachable layer
that is meltable onto said proximal end portion of
said cartridge body.

7. The staple cartridge of Claim 1, wherein said attach-
ment means comprises an adhesive adhering at
least a region of said proximal end portion to said
proximal end portion of said cartridge body.

8. The staple cartridge of Claim 1, wherein said anvil-
attachable layer comprises a first lateral side (2566)
and a second lateral side (2568) opposing said first
lateral side, wherein said anvil-attachable layer com-
prises a midline (2564) between said first lateral side
and said second lateral side, wherein said anvil-at-
tachable layer comprises a first lateral slit (2558) ar-
ranged distally relative to said proximal end portion
of said anvil-attachable layer and extending from
said first lateral side past said midline and toward
said second lateral side, and wherein said anvil-at-
tachable layer comprises a second lateral slit (2560)
arranged distally relative to said first lateral slit and
extending from said second lateral side past said
midline and toward said first lateral side, and wherein
said first lateral slit and said second lateral slit define
a connector portion of said anvil-attachable layer
connected to said proximal end portion of said anvil-

attachable layer and a remaining portion of said an-
vil-attachable layer.

9. The staple cartridge of Claim 8, wherein said con-
nector portion of said anvil-attachable layer is con-
figured to be cut by the cutting blade of the end ef-
fector.

Patentansprüche

1. Klammermagazin (25000, 2400, 2450, 2500) zur
Verwendung mit einem Endeffektor (12) eines chir-
urgischen Klammernahtgeräts (8010), wobei der
Endeffektor einen Klammermagazinkanal, der zur
Aufnahme des Klammermagazins ausgestaltet ist,
einen Amboss (25060), der bezüglich des Klammer-
magazinkanals angeordnet ist, und ein Schneidmes-
ser (2570) aufweist, das entlang einer Längsachse
von einem proximalen Ende des Endeffektors zu ei-
nem distalen Ende des Endeffektors hin beweglich
ist, wobei der Klammermagazinkanal und/oder der
Amboss bezüglich einander beweglich sind, und wo-
bei der Amboss eine dem Klammermagazinkanal
zugewandte Klammerbildungsfläche aufweist, wo-
bei das Klammermagazin Folgendes umfasst:

einen Magazinkörper (2402, 2452, 2502), der
eine Vielzahl von Klammerhohlräumen (25002)
umfasst,
eine Vielzahl von Klammern, die in den Klam-
merhohlräumen positioniert sind, wobei der Ma-
gazinkörper einen proximalen Endabschnitt de-
finiert,
eine an den Amboss anbringbare Schicht
(28010, 2414, 2464, 2510, 2550),
dadurch gekennzeichnet, dass die an den
Amboss anbringbare Schicht einen distalen Clip
(28015a) an einem distalen Ende der an den
Amboss anbringbaren Schicht umfasst, der da-
zu ausgestaltet ist, an dem Amboss des Endef-
fektors befestigt zu werden,
und einen proximalen Clip (28014b, 2410, 2556)
an einem proximalen Ende der an den Amboss
anbringbaren Schicht, der dazu ausgestaltet ist,
an dem Klammermagazin befestigt zu werden.

2. Klammermagazin nach Anspruch 1, wobei die an
den Amboss anbringbare Schicht eine erste Schicht
ist, wobei der Magazinkörper ferner eine Klammer-
plattform umfasst, wobei das Klammermagazin fer-
ner eine zweite Schicht (2412, 2462, 2506) umfasst,
die bezüglich der Klammerplattform angeordnet ist,
und wobei die Klammerplattform dazu ausgestaltet
ist, dem Amboss zugewandt zu sein, wenn das
Klammermagazin in dem Endeffektor installiert ist.

3. Klammermagazin nach Anspruch 2, wobei das An-
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bringmittel einen schmelzbaren Bereich des proxi-
malen Endabschnitts der ersten Schicht und einen
schmelzbaren Bereich der zweiten Schicht umfasst.

4. Klammermagazin nach Anspruch 2, wobei das An-
bringmittel einen Klebstoff umfasst, der den proxi-
malen Endabschnitt der ersten Schicht an die zweite
Schicht klebt.

5. Klammermagazin nach Anspruch 1, wobei das An-
bringmittel mindestens einen Clip (28014b, 2410)
umfasst, der dazu ausgestaltet ist, den proximalen
Endabschnitt der an den Amboss anbringbaren
Schicht an dem Magazinkörper zu halten.

6. Klammermagazin nach Anspruch 1, wobei das An-
bringmittel einen schmelzbaren Bereich des proxi-
malen Endabschnitts der an den Amboss anbring-
baren Schicht umfasst, der auf den proximalen En-
dabschnitt des Magazinkörpers aufschmelzbar ist.

7. Klammermagazin nach Anspruch 1, wobei das An-
bringmittel einen Klebstoff umfasst, der mindestens
einen Bereich des proximalen Endabschnitts an den
proximalen Endabschnitt des Magazinkörpers klebt.

8. Klammermagazin nach Anspruch 1, wobei die an
den Amboss anbringbare Schicht eine erste laterale
Seite (2566) und eine der ersten lateralen Seite ge-
genüberliegende zweite laterale Seite (2568) um-
fasst, wobei die an den Amboss anbringbare Schicht
eine Mittellinie (2564) zwischen der ersten lateralen
Seite und der zweiten lateralen Seite umfasst, wobei
die an den Amboss anbringbare Schicht einen ersten
lateralen Schlitz (2558) umfasst, der bezüglich des
proximalen Endabschnitts der an den Amboss an-
bringbaren Schicht distal angeordnet ist und sich von
der ersten lateralen Seite an der Mittellinie vorbei
und zu der zweiten lateralen Seite hin erstreckt, und
wobei die an den Amboss anbringbare Schicht einen
zweiten lateralen Schlitz (2560) umfasst, der bezüg-
lich des ersten lateralen Schlitzes distal angeordnet
ist und sich von der zweiten lateralen Seite an der
Mittellinie vorbei und zu der ersten lateralen Seite
hin erstreckt, und wobei der erste laterale Schlitz und
der zweite laterale Schlitz einen Verbinderabschnitt
der an den Amboss anbringbaren Schicht, der mit
dem proximalen Endabschnitt der an den Amboss
anbringbaren Schicht verbunden ist, und einen rest-
lichen Abschnitt der an den Amboss anbringbaren
Schicht definieren.

9. Klammermagazin nach Anspruch 8, wobei der Ver-
binderabschnitt der an den Amboss anbringbaren
Schicht dazu ausgestaltet ist, mittels des Schneid-
messers des Endeffektors geschnitten zu werden.

Revendications

1. Cartouche d’agrafes (25000, 2400, 2450, 2500) pour
l’utilisation avec un effecteur terminal (12) d’une
agrafeuse chirurgicale (8010), l’effecteur terminal
comportant un canal de cartouche d’agrafes confi-
guré pour recevoir ladite cartouche d’agrafes, une
enclume (25060) agencée par rapport au canal de
cartouche d’agrafes, et une lame de coupe (2570)
qui peut être déplacée le long d’un axe longitudinal
depuis une extrémité proximale de l’effecteur termi-
nal vers une extrémité distale de l’effecteur terminal,
au moins l’un parmi le canal de cartouche d’agrafes
et l’enclume pouvant être déplacé par rapport à
l’autre, et l’enclume comportant une surface de for-
mation d’agrafes faisant face au canal de cartouche
d’agrafes, ladite cartouche d’agrafes comprenant :

un corps de cartouche (2402, 2452, 2502) com-
prenant une pluralité de cavités d’agrafes
(25002) ;
une pluralité d’agrafes positionnées à l’intérieur
desdites cavités d’agrafes, ledit corps de car-
touche définissant une portion d’extrémité
proximale ;
une couche pouvant être attachée à l’enclume
(28010, 2414, 2464, 2510, 2550),
caractérisée en ce que la couche pouvant être
attachée à l’enclume comprend
une pince distale (28015a) à une extrémité dis-
tale de la couche pouvant être attachée à l’en-
clume, et configurée pour être fixée à l’enclume
de l’effecteur terminal ; et
une pince proximale (28014b, 2410, 2556) à une
extrémité proximale de la couche pouvant être
attachée à l’enclume, et configurée pour être
fixée à ladite cartouche d’agrafes.

2. Cartouche d’agrafes selon la revendication 1, dans
laquelle ladite couche pouvant être attachée à l’en-
clume est une première couche, dans laquelle ledit
corps de cartouche comprend en outre un plateau
d’agrafes, ladite cartouche d’agrafes comprenant en
outre une deuxième couche (2412, 2462, 2506)
agencée par rapport audit plateau d’agrafes et ledit
plateau d’agrafes étant configuré pour faire face à
l’enclume lorsque ladite cartouche d’agrafes est ins-
tallée dans l’effecteur terminal.

3. Cartouche d’agrafes selon la revendication 2, dans
laquelle ledit moyen d’attache comprend une région
fusible de ladite portion d’extrémité proximale de la-
dite première couche et une région fusible de ladite
deuxième couche.

4. Cartouche d’agrafes selon la revendication 2, dans
laquelle ledit moyen d’attache comprend un adhésif
collant ladite portion d’extrémité proximale de ladite
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première couche à ladite deuxième couche.

5. Cartouche d’agrafes selon la revendication 1, dans
laquelle ledit moyen d’attache comprend au moins
une pince (28014b, 2410) configurée pour retenir
ladite portion d’extrémité proximale de ladite couche
pouvant être attachée à l’enclume contre le corps de
cartouche.

6. Cartouche d’agrafes selon la revendication 1, dans
laquelle ledit moyen d’attache comprend une région
fusible de ladite portion d’extrémité proximale de la-
dite couche pouvant être attachée à l’enclume, qui
peut être fondue sur ladite portion d’extrémité proxi-
male dudit corps de cartouche.

7. Cartouche d’agrafes selon la revendication 1, dans
laquelle ledit moyen d’attache comprend un adhésif
collant au moins une région de ladite portion d’ex-
trémité proximale à ladite portion d’extrémité proxi-
male dudit corps de cartouche.

8. Cartouche d’agrafes selon la revendication 1, dans
laquelle ladite couche pouvant être attachée à l’en-
clume comprend un premier côté latéral (2566) et
un deuxième côté latéral (2568) opposé audit pre-
mier côté latéral, ladite couche pouvant être attachée
à l’enclume comprenant un axe médian (2564) entre
ledit premier côté latéral et ledit deuxième côté laté-
ral, ladite couche pouvant être attachée à l’enclume
comprenant une première fente latérale (2558)
agencée distalement par rapport à ladite portion
d’extrémité proximale de ladite couche pouvant être
attachée à l’enclume et s’étendant depuis ledit pre-
mier côté latéral au-delà dudit axe médian et vers
ledit deuxième côté latéral, et ladite couche pouvant
être attachée à l’enclume comprenant une deuxième
fente latérale (2560) agencée distalement par rap-
port à ladite première fente latérale et s’étendant de-
puis ledit deuxième côté latéral au-delà dudit axe
médian et vers ledit premier côté latéral, et ladite
première fente latérale et ladite deuxième fente la-
térale définissant une portion de connecteur de ladite
couche pouvant être attachée à l’enclume, connec-
tée à ladite portion d’extrémité proximale de ladite
couche pouvant être attachée à l’enclume et une por-
tion restante de ladite couche pouvant être attachée
à l’enclume.

9. Cartouche d’agrafes selon la revendication 8, dans
laquelle ladite portion de connecteur de ladite cou-
che pouvant être attachée à l’enclume est configurée
pour être coupée par la lame de coupe de l’effecteur
terminal.
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