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bregée/Abstract:

A fastener cartridge can comprise a crushable cartridge body and fasteners embedded within the crushable cartridge body which

can be utillized to fasten tissue. In use, the fastener cartridge can be positioned In a first jaw of a surgical fastening device, wherein
the first jaw can be positioned opposite a second jaw, or anvil. The anvil can be engaged with the fastener cartridge to crush the
cartridge body and deform, or otherwise deploy, the fasteners contained therein. As the fasteners are deformed or deployed, the

fasten
fasten

ers can capture at least a portion of the cartridge body therein along with at least a portion of the tissue being fastened. A
er cartridge can comprise a compressible cartridge body having a thickness which can be reduced by the compressive

press

Ure applied by the anvil. In certain embodiments, a fastener cartridge can comprise a cartridge body which can collapse from

the compressive pressure.
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(57) Abstract: A fastener cartridge can comprise a crushable cartridge body and fasteners embedded within the crushable car-

tridge body which can be utilized to fasten tissue. In use, the fastener cartridge can be positioned in a first jaw of a surgical fasten -

ing device, wherein the first jaw can be positioned opposite a second jaw, or anvil. The anvil can be engaged with the fastener car-

tridge to crush the cartridge body and deform, or otherwise deploy, the fasteners contained therein. As the fasteners are deformed

or deployed, the fasteners can capture at least a portion of the cartridge body therein along with at least a portion of the tissue be-
ing fastened. A fastener cartridge can comprise a compressible cartridge body having a thickness which can be reduced by the
compressive pressure applied by the anvil. In certain embodiments, a fastener cartridge can comprise a cartridge body which can
collapse from the compressive pressure.
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TITLE
COLLAPSIBLE FASTENER CARTRIDGE

BACKGROUND

Technical Field

[0001] The present invention relates to surgical instruments and, 1in various embodiments, to
surgical cutting and stapling instruments and staple cartridges therefor that are designed to cut
and staple tissue.

Background

[0002] Endoscopic surgical instruments are often preferred over traditional open surgical
devices since a smaller incision tends to reduce the post-operative recovery time and
complications. Consequently, significant development has gone 1nto a range of endoscopic
surgical instruments that are suitable for precise placement of a distal end effector at a desired
surgical site through a cannula of a trocar. These distal end effectors engage the tissue 1n a
number of ways to achieve a diagnostic or therapeutic effect (e.g., endocutter, grasper, cutter,
staplers, clip applier, access device, drug/gene therapy delivery device, and energy device using

ultrasound, RF, laser, etc.).

[0003] In many endoscopic surgical applications, 1t 1s desirable to employ end effectors that are
only as large as necessary to complete a particular surgical procedure. Smaller end effectors
provide better visualization of the surgical site. Smaller end effectors also allow for better access
and manipulation in tight spaces. Designers of such end effectors face many challenges when
trying to develop small end effectors. The ability to manufacture small end effectors and, more
particularly, small endocutters that are designed to cut and staple tissue 1s hampered by the
magnitude of the actuation forces that are generally required to form lines of staples and cut
tissue. Such actuation forces can also vary with the thickness and composition of the tissue
being treated. For example, larger actuation forces are commonly required to cut and staple
thick tissues. Whereas, the magnitude of the actuation forces required to cut and staple thinner
tissues 1n general are smaller. Thus, many existing endocutters typically employ robust anvil

closure systems and staple driving systems that are configured to accommodate a specific range
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of tissue thicknesses. Such devices, however, are often not well-suited for treating thinner

t1ssues.

|0004] Prior endocutter devices also generally cut the tissue as the staples are driven and
formed 1n the tissue on each side of the cut. While such devices are very effective for those
procedures that require the tissue to be cut and fastened, they do not provide the surgeon with the
option of 1nstalling fasteners without cutting tissue. Likewise, while various forms of
articulating endocutters have been developed to improve access, the components generally
employed 1n such devices must be substantial enough to accommodate structures that can
generate and transmit sufficient firing and closure forces to the end effector from the handle of

the device. Thus, such end effectors are often too large to effectively access tight spaces in the

body.

|0005] Accordingly, there 1s a need for surgical cutting and stapling instruments and staple

cartridge arrangements that address many of the challenges discussed above.

[0006] The foregoing discussion 1s intended only to illustrate some of the shortcomings present

in the field of the invention at the time, and should not be taken as a disavowal of claim scope.

SUMMARY

[0007] In at least one form, a staple cartridge can comprise a crushable staple cartridge body
and a plurality of staples embedded within the crushable staple cartridge body.

|0008] In at least one form, an implantable staple cartridge can comprise a collapsible staple
cartridge body and a plurality of staples embedded within the collapsible staple cartridge body.
[0009] In at least one form, an implantable staple cartridge can comprise a staple cartridge
body comprising a thickness, means for reducing the thickness of the staple cartridge body, and

a plurality of staples embedded within the staple cartridge body.

BRIEF DESCRIPTION OF DRAWINGS

[0010] The above-mentioned and other features and advantages of this invention, and the
manner of attaining them, will become more apparent and the invention itself will be better

understood by reference to the following description of embodiments of the invention taken in
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conjunction with the accompanying drawings, wherein:

[0011] FIG. 1 1s a cross-sectional view of a surgical instrument embodiment of the present
ivention;

[0012] FIG. 1A 1s a perspective view of one embodiment of an implantable staple cartridge of
the present invention;

[0013] FIG. 1B-1E illustrate portions of an end effector of various embodiments of the present
invention clamping and stapling tissue with an implantable staple cartridge embodiment of the
present invention;

[0014] FIG. 2 1s an exploded assembly view of an end effector embodiment and a portion of a
surgical stapling instrument embodiment of the present invention shown 1n cross-section;

[0015] FIG. 3 1s a side elevational view of an anvil embodiment of the present invention;
[0016] FIG. 4 1s a1s a cross-sectional view of a portion of the handle assembly depicted 1n
FIG. 1;

[0017] FIG. 5 1s a partial cross-sectional view of the handle assembly of FIG. 1 taken along
line 5-5 1n FIG. 1;

|0018] FIG. 6 1s a perspective view of a portion of firing transmission embodiment of the
present mnvention;

[0019] FIG. 7 1s a partial cross-sectional view of the handle assembly of FIG. 1 taken along
line 7-7 1n FIG. 1;

[0020] FIG. 8 1s a partial cross-sectional view of a portion of the handle assembly of FIG. 7
taken along line 8-8- 1n FIG. 7;

[0021] FIG. 9 1s a cross-sectional view of a surgical instrument embodiment of the present
invention after an end effector has been coupled to a spine portion of the surgical instrument and
prior to being locked thereto;

[0022] FIG. 9A 1s an enlarged view of the end effector and a portion of the surgical instrument
of FIG. 10;

[0023] FIG. 10 1s a cross-sectional view of the surgical instrument of FIG. 9 after the end
cifector has been locked to the spine portion of the surgical instrument;

[0024] FIG. 10A 1s an enlarged view of the end effector and a portion of the surgical
instrument of FIG. 10;
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[0025] FIG. 11 1s a cross-sectional view of the surgical instrument of FIGS. 9 and 10 after the
first firing adapter has been advanced to the beginning of the clamping ramp portions of the
anvil;

[0026] FIG. 11A 1s an enlarged view of the end effector and a portion of the surgical
instrument of FIG. 11 with tissue received between the anvil and staple cartridge thereof;

[0027] FIG. 12 1s a 1s a cross-sectional view of the surgical instrument of FIGS. 9-11 after the
first firing adapter has been advanced over the clamping ramp portions of the anvil;

[0028] FIG. 12A 1s an enlarged view of the end effector and a portion of the surgical
instrument of FIG. 12;

[0029] FIG. 13 1s a cross-sectional view of the surgical instrument of FIGS. 9-12 after the first
firing adapter has been advanced over the staple forming ramp to fully form the staples within
the implantable staple cartridge;

[0030] FIG. 13A is an enlarged view of the end effector and a portion of the surgical
instrument of FIG. 13;

[0031] FIG. 14 1s a cross-sectional view of the surgical instrument of FIGS. 9-13 after the first
firing adapter has been advanced over the staple forming ramp to fully form the staples within
the implantable staple cartridge and after the knife bar has been longitudinally advanced through
the end effector;

[0032] FIG. 14A 1s an enlarged view of the end effector and a portion of the surgical
instrument of FIG. 14;

[0033] FIG. 15 1s an exploded view of another end effector embodiment of the present
invention with a portion of the spine member of a surgical instrument embodiment of the present
invention shown 1n cross-section;

[0034] FIG. 16 1s a partial cross-sectional view of the end effector embodiment of FIG. 15 1n
the open position and attached to the surgical instrument embodiment;

[0035] FIG. 17 1s another partial cross-sectional view of the end effector embodiment of FIGS.
15 and 16 1n the fully clamped position;

|0036] FIG. 18 1s another partial cross-sectional view of the end effector embodiment of FIGS.
15-17 1n the fully fired position and prior to advancement of the distal knife member;

[0037] FIG. 19 1s another partial cross-sectional view of the end effector embodiment of FIGS.

15-18 1n the fully fired position and after complete advancement of the distal knife member;
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[0038] FIG. 20 1s a cross-sectional view of a portion of another handle assembly embodiment
of the present invention;

[0039] FIG. 21 1s a partial cross-sectional view of a portion of the handle assembly of FIG. 20
taken along line 21-21 1n FIG. 20;

[0040] FIG. 22 1s a partial cross-sectional view of a portion of the handle assembly of FIG. 20
taken along line 22-22 1n FIG. 20;

[0041] FIG. 23 1s a partial cross-sectional view of a portion of the handle assembly of FIG. 20
taken along line 23-23 1n FIG. 20;

[0042] FIG. 24 1s a cross-sectional view of a portion of another handle assembly embodiment
of the present invention;

[0043] FIG. 25 1s a partial cross-sectional side view of another end effector embodiment of the
present invention coupled to a portion of a surgical instrument embodiment of the present
invention with the end effector supporting a surgical staple cartridge embodiment of the present
invention and with the anvil thercof 1n an open position;

|0044] FIG. 26 1s another partial cross-sectional side view of the end effector of FIG. 25 1n a
closed position;

[0045] FIG. 27 1s another partial cross-sectional side view of the end effector of FIGS. 25 and
26 as the knife bar 1s starting to advance through the end effector;

|0046] FIG. 28 1s another partial cross-sectional side view of the end effector of FIGS. 25-27
with the knife bar partially advanced therethrough;

[0047] FIG. 29 1s a partial cross-sectional side view of another end effector embodiment of the
present invention coupled to a portion of a surgical instrument embodiment of the present
invention with the end effector supporting another surgical staple cartridge embodiment of the
present invention and with the anvil thereof 1n an open position;

[0048] FIG. 30 1s another partial cross-sectional side view of the end effector of FIG. 29 with
the knife bar partially advanced therethrough;

[0049] FIG. 31 1s a cross-sectional view of another surgical instrument embodiment of the
present invention with the anvil of the end effector thereof 1n an open position;

[0050] FIG. 32 1s an exploded assembly view of the end effector embodiment and a portion of

the surgical stapling instrument embodiment of FIG. 31 shown 1n cross-section;
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[0051] FIG. 33 1s a top view of the end effector and a portion of the elongated shaft assembly
of the surgical instrument of FIG. 31 with portions thereof shown in cross-section taken along
line 33-33 1n FIG. 31;

[0052] FIG. 34 1s a top view of the end effector and a portion of the elongated shaft assembly
of the surgical instrument of FIG. 31 with portions thereof shown 1n cross-section;

[0053] FIG. 35 1s another top view of the end effector and a portion of the elongated shaft
assembly of the surgical instrument of FIG. 31 with the end effector 1n articulated orientation and
with the end effector in an open position;

[0054] FIG. 36 1s another top view of the end effector of FIG. 35 with the end effector in a
closed or clamped position;

|0055] FIG. 37 1s an enlarged view of a portion of the end effector and surgical instrument
embodiment depicted 1n FIG. 36;

[0056] FIG. 38 1s a cross-sectional view of a portion of the handle assembly of the surgical
instrument of FIG. 31;

[0057] FIG. 39 1s another cross-sectional view of the portion of the handle assembly of FIG. 38
taken along line 39-39 1n FIG. 38;

[0058] FIG. 40 1s a partial perspective exploded view of an articulation ball and socket
arrangement of various embodiments of the present invention;

[0059] FIG. 41 1s a top view of an end effector and a portion of an elongated shaft assembly of
another surgical instrument embodiment of the present invention 1n an unarticulated orientation;
[0060] FIG. 42 1s another top view of the end effector and portion of elongated shaft assembly
of FIG. 41 1n an articulated position;

|0061] FIG. 43 1s cross-sectional view of another surgical instrument embodiment of the
present invention;

[0062] FIG. 44 1s partial cross-sectional view of a portion of the articulated shaft assembly of
the surgical instrument embodiment of FIG. 43;

[0063] FIG. 44A 1s a cross-sectional view of a portion of the articulated shaft assembly of
FI1G. 44;

[0064] FIG. 44B 1s another cross-sectional view of another portion of the articulated shaft
assembly of FIG. 44;
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[0065] FIG. 44C 1s another cross-sectional view of another portion of the articulated shaft
assembly of FIG. 44;

[0066] FIG. 44D 1s another cross-sectional view of another portion of the articulated shaft
assembly of FIG. 44;

[0067] FIG. 44E 1s another cross-sectional view of another portion of the articulated shaft
assembly of FIG. 44;

[0068] FIG. 44F 1s another cross-sectional view of another portion of the articulated shaft
assembly of FIG. 44;

[0069] FIG. 45 1s a partial cross-sectional view of the articulated shaft assembly of FIG. 44
taken along line 45-45 1n FIG. 44;

[0070] FIG. 46 1s a partial cross-sectional view of the articulated shaft assembly of FIG. 44
taken along line 46-46 1n FIG. 44;

[0071] FIG. 47 1s another cross-sectional view of the surgical mstrument of FIG. 43 with the
end effector thercof shown 1 a fully articulated position;

[0072] FIG. 48 1s a cross-sectional view of the end effector of FIG. 47 with a bellows-like
cover extending over the articulation joint;

|0073] FIG. 49 1s a cross-section view of a handle assembly of another surgical instrument
embodiment of the present invention;

[0074] FIG. 50 1s a cross-sectional exploded assembly view of an end effector and the distal
end of the elongated shaft assembly of FIG. 49;

[0075] FIG. 51 1s another cross-sectional view of the end effector and portion of elongated
shaft assembly of FIG. 50 with the end effector in an open position;

[0076] FIG. 52 1s another cross-sectional view of the end effector and portion of the elongated
shaft assembly with the end effector 1n a closed position;

[0077] FIG. 53 1s another cross-sectional view of the end effector and portion of the elongated
shaft of FIGS. 49-52 with the knife member 1n a fully fired position;

[0078] FIG. 54 1s a perspective view of the end effector of FIGS. 51-53 in an open position;
[0079] FIG. 55 1s a cross-sectional view of the end effector of FIGS. 51-54 taken along line 55-
55 in FIG. 51;
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[0080] FIG. 56 1s a partial perspective view of an elongated shaft assembly of another
embodiment of the present invention attached to an end effector embodiment of the present
ivention;

[0081] FIG. 57 1s a partial cross-sectional view of a handle assembly of another surgical
instrument embodiment of the present invention;

[0082] FIG. 58 1s a cross-sectional view of a portion of the elongated shaft assembly of FIGS.
56 and 57 taken along line 58-58 1n FIG. 57;

[0083] FIG. 59 1s an enlarged view of a portion of the handle assembly of FIG. 57;

[0084] FIG 60 1s a cross-sectional view of a distal end portion of the elongated shaft assembly
of FIGS. 56-59;

|0085] FIG. 61 1s a partial perspective view of an elongated shaft assembly of another
embodiment of the present invention attached to an end effector embodiment of the present
invention;

[0086] FIG. 62 1s a cross-sectional view of a portion of a reconfigurable shaft segment of the
clongated shaft of FIG. 61;

[0087] FIG. 63 1s a partial perspective view of an elongated shaft assembly of another
embodiment of the present invention attached to an end effector embodiment of the present
invention;

|0088] FIG. 64 1s a cross-sectional view of a handle assembly of another surgical instrument
embodiment of the present invention;

[0089] FIG. 65 1s a cross-sectional view of a portion of the clongated shaft assembly of FIGS.
63 and 64 taken along line 65-65 1n FIG. 64;

[0090] FIG. 66 1s an enlarged view of a portion of the handle assembly of FIG. 64;

[0091] FIG. 67 1s a cross-sectional view of a portion of the reconfigurable shaft segment
depicted 1n FIG. 63 with the tubular link portions thercof aligned in a substantially straight line;
[0092] FIG. 68 1s a cross-sectional view of a portion of the reconfigurable shaft segment
depicted in FIGS. 63 and 67 with the tubular link portions thereof aligned 1n a substantially
curved (non-coaxial) orientation;

[0093] FIG. 69 1s a perspective view of an alternative staple cartridge embodiment of the
present invention installed 1n a surgical cutting and stapling device embodiment of the present

ivention;
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[0094] FIG. 70 1s a top view of the surgical staple cartridge and elongated channel of the
device depicted 1n FIG. 69;

[0095] FIG. 71 1s a top view of another surgical staple cartridge embodiment of the present
invention installed in an elongated channel of an end effector embodiment of the present
invention;

[0096] FIG. 72 1s a bottom view of an anvil embodiment of the present invention;

[0097] FIG. 73 1s a partial perspective view of a plurality of staples forming a portion of a
staple line embodiment of the present invention;

[0098] FIG. 74 1s another partial perspective view of the staple line embodiment of FIG. 73
with the staples thereof after being formed by being contacted by the anvil of the surgical cutting
and stapling device;

[0099] FIG. 75 1s a partial perspective view of alternative staples forming a portion of another
staple line embodiment of the present invention;

[0100] FIG 76 1s a partial perspective view of alternative staples forming a portion of another
staple line embodiment of the present invention;

[0101] FIG. 77 1s a partial perspective view of alternative staples forming a portion of another
staple line embodiment of the present invention;

[0102] FIG. 78 1s a cross-sectional view of an end effectors embodiment of the present
invention supporting a staple cartridge embodiment of the present invention;

[0103] FIG. 79 1s a cross-sectional view of the elongated channel portion of the end effector of
FIG. 78 after the implantable staple cartridge body portion and staples have been removed
therefrom:;

|0104] FIG. 80 1s a cross-sectional view of an end effectors embodiment of the present
invention supporting another staple cartridge embodiment of the present invention;

[0105] FIG. 81 1s a partial cross-sectional view of a surgical stapling instrument embodiment
of the present invention with a staple cartridge supported in the end effector thereof to move the
cartridge locking system to an unlocked position;

[0106] FIG. 82 1s another partial cross-sectional view of the surgical stapling instrument of
FIG. 81 with the staple cartridge being removed from the end effector and the cartridge locking

system 1n a locked position;
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[0107] FIGS. 83A-83D diagram the deformation of a surgical staple positioned within a
collapsible staple cartridge body 1n accordance with at least one embodiment;

[0108] FIG. 84A 1s a diagram 1llustrating a staple positioned 1n a crushable staple cartridge
body;

[0109] FIG. 84B 1s a diagram 1llustrating the crushable staple cartridge body of FIG. 84A being
crushed by an anvil;

[0110] FIG. 84C 1s a diagram 1llustrating the crushable staple cartridge body of FIG. 84A being
further crushed by the anvil;

[0111] FIG. 84D 1s a diagram 1llustrating the staple of FIG. 84 A m a fully formed
configuration and the crushable staple cartridge of FIG. 84A 1n a fully crushed condition;

[0112] FIG. 85 1s a diagram depicting a staple positioned against a staple cartridge support
surface and 1illustrating potential relative movement therebetween;

[0113] FIG. 86 1s a cross-sectional view of a staple cartridge support surface comprising a slot,
or trough, configured to stabilize the base of the staple of FIG. 83;

[0114] FIG. 87 1s a cross-sectional view of a staple comprising an overmolded crown and a
slot, or trough, configured to receive a portion of the crown 1n accordance with at least one
alternative embodiment;

[0115] FIG. 88 1s a top view of a staple cartridge in accordance with at least one embodiment
comprising staples embedded 1n a collapsible staple cartridge body;

[0116] FIG. 89 1s an elevational view of the staple cartridge of FIG. 88;

[0117] FIG. 90 1s an clevational view of a staple cartridge in accordance with at least one
embodiment comprising a protective layer surrounding staples positioned within a collapsible
staple cartridge body;

[0118] FIG. 91 1s a cross-sectional view of the staple cartridge of FIG. 90 taken along line 91-
91 m FIG. 90;

[0119] FIG. 92 1s an clevational view of a staple cartridge 1in accordance with at least one
embodiment comprising staples at least partially extending outside of a collapsible staple
cartridge body and a protective layer surrounding the staple cartridge body;

[0120] FIG. 93 1s a cross-sectional view of the staple cartridge of FIG. 92 taken along line 93-
93 1n FIG. 92;

10
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[0121] FIG. 94 1s a partial break-away view of a staple cartridge 1n accordance with at least
onc embodiment comprising staples at least partially embedded 1n a collapsible staple cartridge
body, the staples being at least partially positioned 1n a staple cavity void in the staple cartridge
body;

[0122] FIG. 95 1s a cross-sectional view of the staple cartridge of FIG. 94 taken along line 95-
95 1n FIG. 94;

[0123] FIG. 96 1s a partial break-away view of a staple cartridge 1n accordance with at least
one embodiment;

[0124] FIG. 97 1s a partial break-away view of a staple cartridge 1n accordance with at least
onc embodiment comprising staples at least partially embedded within a collapsible staple
cartridge body and an alignment matrix connecting the staples and aligning the staples with
respect to each other;

[0125] FIG. 98 1s a cross-sectional view of the staple cartridge of FIG. 97 taken along line 98-
98 1n FIG. 97;

[0126] FIG. 99 1s partial cut-away view of an inner layer of a compressible staple cartridge
body;

[0127] FIG 100 1s a diagram 1llustrating the inner layer of FIG. 99 compressed between a
transfer plate and a support plate;

[0128] FIG. 101 1s a diagram 1illustrating staples being inserted into the compressed inner layer
of FIG. 100:;

[0129] FIG. 102 1s a diagram of the support plate of FIG. 100 being removed away from the
inner layer;

[0130] FIG. 103 1s a diagram of a subassembly comprising the inner layer of FIG. 99 and the
staples of FIG. 101 being inserted into an outer layer;

[0131] FIG. 104 1s a diagram 1llustrating the outer layer of FIG. 103 being sealed to form a
sealed staple cartridge;

[0132] FIG. 105 1s a cross-sectional view of the sealed staple cartridge of FIG. 104;

[0133] FIG. 106 1s a cross-sectional view of a staple cartridge and staple cartridge channel in
accordance with at least one embodiment;

[0134] FIG. 107 1s a diagram 1llustrating a portion of the staple cartridge of FIG. 106 1n a

deformed state;
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[0135] FIG. 108 1s an elevational view of an end effector of a surgical stapler comprising an
anvil m an open position and a staple cartridge positioned within a staple cartridge channel;
[0136] FIG. 109 1s an clevational view of the end effector of FIG. 108 illustrating the anvil 1n a
closed position and the staple cartridge compressed between the anvil and the staple cartridge
channel;

[0137] FIG. 110 1s an elevational view of the end effector of FIG. 108 1llustrating the staple
cartridge of FIG. 108 positioned within the staple cartridge channel 1n an alternative manner;
[0138] FIG. 111 1s a cross-sectional view of an end effector of a surgical stapler comprising a
compressible staple cartridge positioned within a staple cartridge channel and a piece of buttress
material attached to an anvil;

[0139] FIG. 112 1s a cross-sectional view of the end effector of FIG. 111 1llustrating the anvil
in a closed position;

[0140] FIG. 113 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a staple cartridge comprising a water impermeable layer;

[0141] FIG. 114 1s a cross-sectional view of another alternative embodiment of an end effector
of a surgical stapler;

[0142] FIG. 115 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a stepped anvil and a staple cartridge comprising a stepped cartridge
body;

[0143] FIG. 116 1s a cross-sectional view of another alternative embodiment of an end effector
of a surgical stapler;

[0144] FIG. 117 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising inclined tissue-contacting surfaces;

[0145] FIG. 118 1s a cross-sectional view of another alternative embodiment of an end effector
of a surgical stapler comprising inclined tissue-contacting surfaces;

[0146] FIG. 119 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a support insert configured to support a staple cartridge;

[0147] FIG. 120 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a staple cartridge comprising a plurality of compressible layers;
[0148] FIG. 121 1s a cross-sectional view of an alternative embodiment of an end effector of a

surgical stapler comprising a staple cartridge comprising a stepped compressible cartridge body;
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[0149] FIG. 122 1s a cross-sectional view of another alternative embodiment of an end effector
of a surgical stapler comprising a staple cartridge comprising a stepped compressible cartridge
body;

[0150] FIG. 123 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a staple cartridge comprising a curved tissue-contacting surface;
[0151] FIG. 124 1s a cross-sectional view of an alternative embodiment of an end effector of a
surgical stapler comprising a staple cartridge having an inclined tissue-contacting surface;
[0152] FIG. 125 1s a cross-sectional view of a compressible staple cartridge comprising staples
and at least one medicament stored therein;

[0153] FIG. 126 1s a diagram 1llustrating the compressible staple cartridge of FIG. 125 after 1t
has been compressed and the staples contained therein have been deformed;

[0154] FIG. 127 1s a partial cut-away view of a staple cartridge 1n accordance with at least one
embodiment;

[0155] FIG. 128 1s a cross-sectional view of the staple cartridge of FIG. 127;

|0156] FIG. 129 1s a perspective view of an implanted staple cartridge 1n accordance with at
least one alternative embodiment;

[0157] FIG. 130 1s a cross-sectional view of the implanted staple cartridge of FIG. 129;

[0158] FIG. 131 1s a perspective view of an alternative embodiment of a staple cartridge
comprising deformable members extending from an outer layer of the staple cartridge;

[0159] FIG. 132 1s a perspective view of an alternative embodiment of a staple cartridge
comprising an outer layer of the staple cartridge being assembled to an inner layer;

[0160] FIG. 133 1s a cross-sectional view of an alternative embodiment of a staple cartridge
comprising a plurality of staples, a compressible layer, and a pledget layer;

[0161] FIG. 134 1s a perspective view of the pledget layer of FIG. 133;

[0162] FIG. 135 1s a perspective view of a pledget singulated from the pledget layer of FIG.
133 and a staple aligned with a groove 1n the pledget;

[0163] FIG. 136 1s a perspective view of two connected pledgets from the pledget layer of FIG.
133;

[0164] FIG. 137 1s a perspective view of a pledget support frame of the pledget layer of FIG.
133 being removed from the singulated pledgets;
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[0165] FIG. 138 1s an exploded perspective view of an alternative embodiment of a
compressible staple cartridge comprising staples therein and a system for driving the staples
against an anvil;

[0166] FIG. 138A 1s a partial cut-away view of an alternative embodiment of the staple
cartridge of FIG. 138;

[0167] FIG. 139 1s a cross-sectional view of the staple cartridge of FIG. 138;

[0168] FIG. 140 1s an elevational view of a sled configured to traverse the staple cartridge of
FIG. 138 and move the staples to toward the anvil;

[0169] FIG. 141 1s a diagram of a staple driver which can be lifted toward the anvil by the sled
of FIG. 140;

[0170] FIG. 142 1s a break-away view of a staple cartridge in accordance with at least one
alternative embodiment comprising staples positioned within staple drivers;

[0171] FIG. 143 1s a cross-sectional view of the staple cartridge of FIG. 142 positioned within
a staple cartridge channel;

|0172] FIG. 144 1s a cross-sectional view of the staple cartridge of FIG. 142 1llustrating an
anvil moved 1nto a closed position and staples contained within the staple cartridge deformed by
the anvil;

[0173] FIG. 145 1s a cross-sectional view of the staple cartridge of FIG. 142 1llustrating the
staples moved upwardly toward the anvil;

|0174] FIG. 146 1s a perspective view of an alternative embodiment of a staple cartridge
comprising straps connecting the flexible sides of the staple cartridge;

[0175] FIG. 147 1s a perspective view of a sled and cutting member assembly;

[0176] FIG. 148 1s a diagram of the sled and cutting member assembly of FIG. 147 being used
to lift the staples of the staple cartridge of FIG. 142;

[0177] FIG. 149 1s a diagram 1llustrating a sled configured to engage and lift staples toward an
anvil and a lock-out system configured to selectively permit the sled to move distally;

[0178] FIGS. 150A-150C 1illustrate the progression of a staple being inserted 1nto a staple
crown;

[0179] FIG. 151 1s a cross-sectional view of a staple cartridge comprising a support pan or

retainer;
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|0180] FIG. 152 1s a partial cross-sectional view of a compressible staple cartridge in
accordance with at least one alternative embodiment;

[0181] FIG. 153 1s a diagram 1illustrating the staple cartridge of FIG. 152 1n an implanted
condition;

[0182] FIG. 154 1s a partial cut-away view of a compressible staple cartridge in accordance
with at least one alternative embodiment;

|0183] FIG. 155 1s a partial cross-sectional view of the staple cartridge of FIG. 154;

[0184] FIG. 156 1s a diagram 1llustrating the staple cartridge of FIG. 154 1n an implanted
condition;

[0185] FIG. 157 1s a partial cross-sectional view of a crushable staple cartridge in accordance
with at least one alternative embodiment;

|0186] FIG. 158 1s a partial cut-away view of a collapsible staple cartridge in accordance with
at least one embodiment comprising a plurality of collapsible elements;

[0187] FIG. 159 1s a perspective view of a collapsible element of FIG. 158 1n an uncollapsed
state;

[0188] FIG. 160 1s a perspective view of the collapsible element of FIG. 159 1n a collapsed
state;

[0189] FIG. 161A 1s a partial cross-sectional view of an end effector of a surgical stapling
instrument comprising a jaw, a staple cartridge channel positioned opposite the jaw, and a staple
cartridge positioned within the staple cartridge channel, wherein the jaw comprises a retention
matrix attached thereto;

[0190] FIG. 161B 1s a partial cross-sectional view of the end effector of FIG. 161A 1llustrating
the jaw being moved toward the staple cartridge channel, the staple cartridge being compressed
by the anvil and the retention matrix, and a staple at least partially extending through tissue
positioned intermediate the retention matrix and the staple cartridge;

[0191] FIG. 161C 1s a partial cross-sectional view of the end effector of FIG. 161A 1llustrating
the jaw 1n a final position and the retention matrix engaged with the staple of FIG. 161B;

[0192] FIG. 161D 1s a partial cross-sectional view of the end effector of FIG. 161A 1llustrating
the jaw and the staple cartridge channel being moved away from the implanted staple cartridge

and retention matrix;
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[0193] FIG. 162 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising a plurality of retention members
configured to engage a fastener leg extending therethrough;

[0194] FIG. 163 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising six retention members;

[0195] FIG. 164 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising eight retention members;

[0196] FIG. 165 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising a plurality of retention members
configured to engage a fastener leg extending therethrough;

[0197] FIG. 166 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising six retention members;

[0198] FIG. 167 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising eight retention members;

[0199] FIG. 168 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising a plurality of retention members
that have been stamped from a sheet of metal;

[0200] FIG. 169 1s a perspective view of a retention aperture of a retention matrix in
accordance with at least one alternative embodiment comprising a plurality of apertures
extending around the perimeter of the retention aperture;

[0201] FIG. 170 1s a top view of a retention aperture of a retention matrix 1in accordance with at
least one alternative embodiment;

[0202] FIG. 171 1s a top view of a retention aperture of a retention matrix in accordance with at
least one alternative embodiment;

[0203] FIG. 172 1s a top view of a retention aperture of a retention matrix in accordance with at
least one alternative embodiment;

[0204] FIG. 173 1s a top view of a retention aperture of a retention matrix in accordance with at
least one alternative embodiment;

[0205] FIG. 174 1s a top view of a retention aperture of a retention matrix in accordance with at

least one alternative embodiment;
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[0206] FIG. 175 1s a top view of a retention aperture of a retention matrix comprising a
retention tab extending into the retention aperture 1in accordance with at least one embodiment;
[0207] FIG. 176 1s a top view of a retention aperture of a retention matrix comprising a
retention tab extending into the retention aperture in accordance with at least one alternative
embodiment;

[0208] FIG. 177 1s a perspective view of a fastening system comprising a plurality of staples, a
retention matrix engaged with the staples, and an alignment matrix configured to align the
staples;

[0209] FIG. 178 1s a perspective view of the retention matrix of FIG. 177;

[0210] FIG. 179 1s a perspective view of the alignment matrix of FIG. 177;

[0211] FIG. 180 1s a partial top view of the retention matrix of FIG. 177 engaged with the
staples of FIG. 177;

[0212] FIG. 181 1s a partial bottom view of the retention matrix of FIG. 177 engaged with the
staples of FIG. 177;

[0213] FIG. 182 1s a partial elevational view of the fastening system of FIG. 177;

[0214] FIG. 183 1s a partial perspective view of the fastening system of FI1G. 177;

[0215] FIG. 184 1s a partial cross-sectional view of the retention matrix of FIG. 177 engaged
with the staples of FIG. 177;

[0216] FIG. 185 1s a partial cross-sectional view of the fastening system of FIG. 177;

[0217] FIG. 186 1s a perspective view of the fastening system of FIG. 177 further comprising
protective caps assembled to the legs of the staples;

[0218] FIG. 187 1s a bottom perspective view of the fastening system arrangement of FIG. 186;
[0219] FIG. 188 1s a partial perspective view of the fastening system arrangement of FIG. 186;
[0220] FIG. 189 1s a partial cross-sectional view of the fastening system arrangement of FIG.
186;

[0221] FIG. 190 1s an elevational view of an end effector in accordance with at least one
embodiment comprising a jaw 1n an open position, a retention matrix and a plurality of protective
caps positioned 1n the jaw, and a staple cartridge positioned 1n a staple cartridge channel;

[0222] FIG. 191 1s an elevational view of the end effector of FIG. 190 1n a closed position;
[0223] FIG. 192 1s an elevational view of the end effector of FIG. 190 1n a fired position;
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[0224] FIG. 193 1s an elevational view of the retention matrix and protective caps of FIG. 190
assembled to the staple cartridge of FIG. 190;

[0225] FIG. 194 1s a detail view of the arrangement of FIG. 193;

[0226] FIG. 195 1s an elevational view of the end effector of FIG. 190 illustrating the jaw 1n an
open position with thinner tissue positioned between the retention matrix and the staple
cartridge;

[0227] FIG. 196 1s an elevational view of the end effector of FIG. 190 illustrating the jaw 1n a
closed position against the thinner tissue of FIG. 195;

[0228] FIG. 197 1s an elevational view of the end effector of FIG. 190 illustrating the jaw 1n a
fired position to capture the thinner tissue of FIG. 195 between the retention matrix and the
staple cartridge;

[0229] FIG. 198 1s an elevational view of the retention matrix and the protective caps of FIG.
190 assembled to the staple cartridge of FIG. 190 with the thin tissue of FIG. 195 positioned
therebetween;

[0230] FIG. 199 1s a detail view of the arrangement of FIG. 198;

[0231] FIG. 200 1s a cross-sectional view of a protective cap positioned on the tip of a staple
leg 1n accordance with at least one alternative embodiment;

[0232] FIG. 201 1s a perspective view of a plurality of protective caps embedded within a sheet
of material;

[0233] FIG. 202 1s a perspective view of a jaw comprising a plurality of recesses configured to
recerve a plurality of protective caps therein;

[0234] FIG. 203 1s a detail view of a portion of a jaw comprising a sheet covering the
protective caps positioned within the jaw of FIG. 202;

[0235] FIG. 204 1s a cross-sectional view of a protective cap positioned on a tip of a staple leg
in accordance with at least one alternative embodiment wherein the protective cap comprises an
interior forming surface;

[0236] FIG. 205 1s another cross-sectional view of the protective cap of FIG. 204 illustrating
the staple leg being deformed against the forming surface;

[0237] FIG. 206 1s a top view of an alternative embodiment of a retention matrix comprising a

plurality of connected matrix elements;
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[0238] FIG. 207 1s a top view of an alternative embodiment of a retention matrix comprising a
plurality of connected matrix elements;

[0239] FIG. 208 1s a top view of an alternative embodiment of a retention matrix comprising a
plurality of connected matrix elements;

[0240] FIG. 209 1s a top view of an alternative embodiment of an array of retention matrices
comprising a plurality of connected matrix elements;

[0241] FIG. 210 1s a top view of an alternative embodiment of a retention matrix comprising a
plurality of connected matrix elements;

[0242] FIG. 211 1s a partial exploded view of a jaw comprising a retention matrix including a
compressible cover;

[0243] FIG. 212 1s a detail view of the retention matrix of FIG. 211;

[0244] FIG. 213 1s a partial cross-sectional view of a fastening system comprising a retention
matrix including a compressible layer and a plurality of cells encapsulating one or more
medicaments;

[0245] FIG. 214 1s a diagram 1llustrating staple legs which have pierced the cells of FIG. 213
as they are bemg engaged with the retention matrix;

[0246] FIG. 215 1s a partial cross-sectional view of a fastening system comprising a retention
matrix including a compressible layer;

[0247] FIG. 216 1s an elevational view of a fastener cartridge insertion assembly comprising a
holder, a first fastener cartridge, and a second fastener cartridge;

[0248] FIG. 217 1s an elevational view of an end effector of a surgical stapler comprising a first
jaw and a second jaw, the second jaw being 1llustrated 1in an open configuration;

[0249] FIG. 218 1s an elevational view of the end effector of FIG. 217 1llustrating the second
jaw 1n a closed configuration and the fastener cartridge insertion assembly of FIG. 216 being
used to load the first jaw with the first cartridge and the second jaw with the second cartridge;
[0250] FIG. 219 1s an elevational view of the loaded end effector of FIG. 218 1llustrating the
cartridge insertion assembly removed from the end effector, the second jaw 1n an open
configuration once again, and tissue positioned intermediate the first jaw and the second jaw;

[0251] FIG. 220 1s an elevational view of the loaded end effector of FIG. 219 1n a fired

configuration;
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