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FASTENER CARTRIDGE COMPRISING DEPLOYABLE TISSUE ENGAGING MEMBERS

CROSS-REFERENCE TO RELATED APPLICATION

{80G1] This non-provisional patent application claims the benefit under 35 U1.S.(C. § 119¢e) of U.S. Provisional Patent
Application Serial No. 61/980,276, entitled FASTENING INSTRUMENTS AND FASTENING CARTRIDGES FOR USE
THEREWITH, filed April 16, 2014, which is incorporated by reference herein in its entirety.

BACKGROUND

]
H
i

[B002] The present invention relates to stapling instrumients and, in various embodiments, to a surgical stapling
instrument for producing one or more rows of staples

[6063] A stapling instrurnent can inchide a pair of cooperating elongate jaw members, wherein each jaw rmexber can be
adapted to be inserted into a patient and positioned relative to tissue that is to be stapled and/or incised. In various
embodiments, one of the jaw raembers can support a staple cartridge with at least two laterally spaced rows of staples
contained therein, and the other jaw member can support an anvil with staple~-forming pockets aligned with the rows of
staples in the staple cartridge. Generally, the stapling instrurcent can further inchide a puster bar and a kaife blade which
are slidable relative to the jaw members to sequentially eject the staples from the staple cartridge via camiming surfaces on
the pusher bar and/or canaming surfaces on a wedge sled that is pushed by the pusher bar. In at least one embodiment, the
camming surfaces can be contigured to activate a plurality of staple drivers carried by the cartridge and associated with the
staples in order 10 push the staples against the anvil and form laterally spaced rows of deformed staples in the tissue gripped
between the jaw members. 1u at least one embodiment, the knife blade can trail the camming surfaces and cut the tissue
along a line between the staple rows. Examples of such stapling instruments are disclosed in U.S. Patent No. 7,794,475,
entitled SURGICAL STAPLES HAVING COMPRESSIBLE OR CRUSHABLE MEMBERS FOR SECURING TISSUE
THEREIN AND STAPLING INSTRUMENTS FOR DEPLOYING THE SAME, the entire disclosure of which is hereby
ineorporated by reference herein.

{B0B4] The foregoing discussion is intended only 1o Hlustrate various aspects of the related art in the fieid of the invention

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

BRIEF DESCRIPTION QF THE DRAWINGS

{006G8]  Various features of the embodiments described herein are set forth with particularity in the appended claims. The
various erphodiraents, bowever, both as to organization and methods of operation, together with advantages thereof, may he
understood in accordance with the following description taken in conjunction with the accompanying drawings as follows:
{B0Bs] FIG. 1 is an elevational view of a surgical stapling instoument;

{0067] FIG. 2 is a cross-sectional view of an end effector of the surgical stapling instrument of FIG. 1 taken along line 2-
2in FIGL 1

[0008] FIG. 3 is a cross-sectional perspective view of the end effector of FIG |

B005]  FIG. 4 is a cross-sectional view of the end effector of FIG. 1 llustrating staples contained therein in an unfired
configaration;

{8018]  FIG. 5 is a diagram illustrating the stapies of FIG. 4 in a fired configuration;
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G011} FIG 6 is a diagram iliustrating the end effector of FIG. 1 being used fo staple and transect tissog;

& o
[0012] FIG. 7 is a perspective view of a staple cartridge in accordance with at least one embodiment comprising a
plurality of ridges extending from a cartridge body;

-
7.
i

[0013] FIG. 8 is a detail view of the stapie cartridge of FIG.
{0614] FIG. 8A is a cross-sectional view of the stapie cartridge of FIG. 7;

[B015] FIG. 9 is a detail view ilustrating staples positioned within staple cavities defined 1n the staple cartridge of FIG. 7,
{B0i6] FIG. 10 is a partial perspective view of a staple cartridge in accordance with at least one alternative embodiment
comprising a phirality of transverse ridges extending from a cartridge body;

{06177 FIG. 11 is a partial perspective view of a staple cartridge in accordance with at least one alternative emnbodiment
comprising a plorality of transverse ridges extending from a cartridge body;

(BGI8] FIG. 12 is a partial perspective view of a staple cartridge in accordance with at least one alternative embodiment
comyprising a phurabity of ridges sorrounding the proximal and distal ends of staple cavity openings defined 1 a cartridge
body;

(B019] FIG. 13 is a partial perspectve view of a staple cartridge 1u accordance with at least oue alternative embodiment
comprising a plurality of ridges surrounding the proximal and distal ends of staple cavity openings defined in a cartridge
bady;

[0020] FIG. 14 is a partial perspective view of a staple cartridge in accordance with at least one aiternative embodiment
coraprising a plorality of knorled ndges extending from a cartridge body;

{0021 FIG. 15 is a partial perspective view of a staple cartridge in accordance with at least one alternative emtbodiment
comprising a plurality of knurled ridges extending from a cartridge body;

[B022] FIG. 15A is a perspective view of a pyramidal kuurl in accordance with at least one embodimen

B023] FIG. 158 is a perspective view of a frustoconical k] in accordance with at least one embodiment;

[0024] FIG. 15C is a perspective view of a riangular kel in accordance with at least one embodiment;

{8028] FIG. 16 s a partial perspective view of a staple cartridge in accordance with at least one alternative embodiment
comprising a plurality of ridges entirely surrounding staple cavity openings defined in a cartridge body;

{B026] FIG. 16A is 2 partial perspective view of a staple cartridge in accordance with at least one alternative embodiment
comprising a plurality of ridges entirely surrounding staple cavity openings defined 1n a cartridge body;

[8027] FIG. 17 is a perspective view of a staple cartridge in accordance with at least one alternative embodiment
coraprising a plorality of longitudinal ndges extending from a cartndge body;

{0028] FIG. 18 is a detail view of the staple cartridge of FIG. 17;

[6029]  FIG. 19 is a perspective view of a surgical {nsteument that has an 1oterchangeable shaft asserably operably coupled
thereto;

[B036] FIG. 20 is an exploded assembly view of the interchangeable shaft assembly and sorgical ustoyment of FIG. 19,
{0031] FIG. 21 is an exploded assembly view of a portion of the surgical instrument of FIGS. 19 and 20;

[6032]  PIG. 22 is another exploded assembly view showing portions of the interchangeable shaft assembly and suxgical

§o

instrument of FIGS. 19-21;
(B033] FIG. 23 is a perspective view of a stapie cartridge positioned in an end effector of a surgical instrument in

accordance with at least one embodiment, wherein the staple cartridge comprises a plurality of nidges extending from a

cartridge body of the staple cartridge;
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{#034] FIG. 24 {s an elevational view of a stapie in accordance with at least one embodiment;

[0035] FIG. 25 is an clevational view of the staple of FIG. 24 positioned within a staple cavity in a staple cartridge;
BG3s6}  FIG. 26 is an clevational view of a staple w accordance with at teast one erabodinent,

{00371 FIG. 27 is an elovational view of an asymmetrical staple in accordance with at least one embodiment;

{0038]  FIG. 28 is an elevational view of another asymmetrical staple in accordance with at least one erabodiment;
{86391 FIG. 29
B040] FI1G. 3

s an elevational view of another asynmmetrical staple in accordance with at least one embodiment;

[

)
C:)

is an elevational view of a staple iilustrated in a partially deformed condition;

[0041] FIG. 31 is an elevanonal view of the staple of FIG. 30 1n a fully deformed condition;

{#042] FIG. 32 is a bottom perspective view of an elongate channel;

[B043] FIG. 33 is a cross-sectional perspective view of another elongate channel;

{B044] FIG. 34 is another cross-sectional view of the elongate channel of FIG. 33 with a cutting head diagrammatically
shown therein;

{00457 FIG. 35 is a bottom view of the elongate channel of FIGS. 33 and 34;
{Bds}  FIG. 36 is a bottom view of another elongate chianuel,

{00471 FIG. 37 is a bottom view of another elongate channel;

{0048]  FIG. 38 is a bottorn view of another elongate chaunel;

{00497  FIG. 39 is a bottom view of another elongate channel;

(BG5S} FIG. 40 s a partial side view of an elon

gate channel and cutting head with the elongate channel shown 1a cross-
section and portions of the surgical staple cartridge omitted for clarity and with the cutting head in an unlocked position and
ready for firing;

[B0S1] FIG. 41 is another partial side view of the elongate channel and cutting head of FIG. 40 with the cutting head
hiased in a locked position;

{00521 FIG. 42 {s perspective view of a cutting head and firing bar emboditent

{00831 FIG. 43 is a perspective view of another end effector and shaft arrangement;
[B0S4] FIG. 44 is another perspective view of the end effector and shaft arrangement of FIG. 43 with a portion of the

cuter shaft omdtted for clarity,

{00851 FIG. 45 {s a partial side view of another end effector and shaft arrangement

{00S6]  FIG. 46 is a partial side elevational view of an end effecior arrangement with the elongate channel omitied for
clarity;

{00871 FIG. 47 is a top view of an anvil embodiment;

{6BS8]  FIG, 48 is a top view of another anvil ercbodiment;

{00597 FIG. 49 15 a cross-sectional view of an end effector of a surgical instrument in accordance with at least one
embodiment comprising a staple cartridge inchuding a stepped cartridge deck;

{00608] FIG. 49A is the same cross-sectional view depicted in FIG. 49 illustrating various gap heights between the stepped
cartridge deck and an anvil positioned opposite therety;

{00617 FIG. 50 is an elevational view of an asymmetrical staple in accordance with at least one embodiment;

{B062] FIG. 51 is an clevational view of ancther asymmetrical staple in accordance with at least one embodiment;
[0063] FIG. 52 is an elevauonal view of another asymetrical staple in accordance with at least one embodiment;

{0664] FIG. 53 is a perspective view of a staple sled in accordance with at least one embodiment;

B
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{00657 FIG. 54 is a top view of the staple sled of FIG, 53,

[0066] FIG. 54A is a partial top view of the staple cartridge of FIG. 23 illustrating the staple sled of FIG. 53 ina
proxiraal, wafired position;

[0067] FIG. 548 is a partial, cross-sectional perspective view of the staple cartnidge of FIG. 23;

[068]  FIG. 54C is partial rear perspective view of the staple cartridge of FIG. 23;

[B069] FIG. 54D 15 a perspeciive view of the staple sled of FIG. §3;

BO7¢] FIG. 55isa })Gi‘S‘pCLti‘v(‘ view of a distal end of the staple cartridge of FK3. 23

[0071] FIG. 55A is a perspective view of a projection extending from the staple cartridge of FIG. 23;

{8072] FIG. 56 is a perspective view of a stapie cartridge in accordance with at least one embodiment inchiding a pattern
of ridges extending from a deck of the staple cartridge;

(BO73] FIG. 57 is a detail view of the pattern of ridges and the deck of the staple cartridge of FIG. 56,

[6074] FPIG. 58 4is a partial perspective view of a staple cartridge in accordance with at least one ewbodiment inchuding
pattern of ridges extending from a deck of the staple cartridge;

[BO75] FIG. 59 is a partial perspective view of a staple cartridge 1n accordance with at least one embodiment 1ncloding a
pattern of projections defined in a deck of the staple cartridge;

{@076] FIG. 60 s a detail view of a projection ilhustrated in FIG. §9;

{80771 FIG. 61 is a partial perspective view of a staple cartridge in accordance with at least one embodiment including a
pattern of doxes extending from a deck of a staple cartridge;

{0078] FIG. 62 is a detail view of a dome tllusirated in FIG. 61

{8079] FIG. 63 is a partial perspoctive view of projections extending from a dock of a staple cartridge in accordance with
at least one embodiment;

{B088] FIG. 64 is an exploded perspective view of a surgical staple cartridge and a cariridge cover,

{0081 FIG. 65 is a cross-sectional view of the staple cartridge and cartndge cover of FIG. 64 with the cartridge cover
instalied on the staple cartridge;

[BOR2Y  FIG. 66 is a perspective view of an anvil of a surgical stapling instrument in accordance with at least oue
embodiment including projections extending therefrom;

[0083] FIG. 67 is a detail view of the projections illustrated in FIG. 66;

[6084] FIG. 68 is a partial perspective view of an anvil of a surgical stapling instrument in accordance with at least one
embodiment including projections extending therefrom;

{0088] FIG. 69 is a cross-scctional view of an anvil of a surgical stapling instrument in accordance with at least one
erahodinsent including a first arvay of projections having a first height adjacent a first row of staple pockets, a second array
of prajections having a second height adjacent a second row of staple pockets, and a third array of projections having a
third height adjacent a third row of staple pockets;

{0086] FIG. 70 is a perspective view of a staple cartridge in accordance with at least one embodiment including
projections extending from a steppad deck surface of the staple cartnidge;

[B087] FIG. 71 is a detail view of a distal end of the stepped deck surface and the projections of FIG. 70;

(B8] FIG. 72 is a detail view of a proximal end of the stepped deck surtace and the projections of FIG. 70

[0089]  FIG. 73 is a perspective view of a staple cartridge in accordance with at least one embodiment including
projections extending from a stepped deck surface of the staple cartndge;

A
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[6098] FIG. 74 is a partial perspective view of a staple cartridge in accordance with at least one embodiment;
[0091] FIG. 75 is a cross-sectional view of an end cffector of a surgical stapling instrument in accordance with at least

one ernbodireent comprising a plurality of deployable tissue engaging members;

[0092] FIG. 76 is a cross-sectional view of an end effector of a surgical stapling instrument in accordance with at least

one entbodiment comprising a plurality of projections extending from a stepped cartridge deck surface;

0093) FiG. 7

~~3

i3

S

cross-sectional view of a cartridge deck of a staple cartridge and a projection extending from the deck

configured to support a staple as the staple is deployed from a staple cavity in accordance with at least one embodiment;

Le’]

[0094] FIG. 78 is a cross-sectional view of another cartridge deck of a staple cartridge and a projection extending from
the deck configured to support a staple as the staple is deployed from a staple cavity in accordance with at least one
embodiment;
{B095]  FIG. 79 is a partial plan view of a deck of a staple cartridge inchuding projections extending from the deck
counfigared o support a staple removably stored in a staple cavity defined in the staple cartridge in accordance with at least
one embodinent;
{B0%6] FIG. 80 is a partial cross-sectional view of a staple cartadge incloding a first projection configured to support a
first log of a staple removably positioned within a staple cavity and a second projection configured to support a second leg
of the staple in accordance with at least one embodiment;
[0097] FIG. 81 is a perspective view of a distal end of a staple cartridge including a deck, a plurality of staple cavities
defined in the deck, and an assortreent of projections extending from the deck 1o accordance with at least one erobodiment;
{0098] FIG. 82 is a partial perspective view of a staple cartridge including a deck, a plurality of staple cavities defined in
the deck, and a plurality of projections extending from the deck which surround the ends of some of the staple cavities, but
ot others, in accordance with at least oue embodiment;
{B099] FIG. 83 is a partial perspective view of a staple cartridge including a deck, a plurality of staple cavities defined in
the deck, and a plurality of projections extending from the deck which surround certain ends of the staple cavities, but not
others, in accordance with at least one enbodiment;
[B3100] FIG. 84 is a partial cross-sectional view of a staple cartridge 1ncluding a decl and a plarality of staple cavities
defined in the deck, an array of staples positioned 1o the staple cavities extending between a proximal end and a distal end
ot the staple cartridge wherein the array of staples comprises an assortment of staples, and an array of projections extending
from the deck extending between the proximal end and the distal end of the staple cartridge wherein the array of projections
coraprises an assortraent of heights in accordance with at least one embodiment;
{0i61] FIG. 85A is a partial cross-sectional view of a staple cartridge deck and a projection extending from the deck
wheretn the projection is corapnised of 2 compliant aterial and is illustrated in an vucompressad state in accordance with

at least one embodiment;

(B182] FIG. 85B is a partial cross-sectional view of the staple cartridge deck and projection of FIG. 85A illustrating the

projection in a partially-compressed state;

{0803]  FIG. 83C is a partial cross-sectional view of the staple cartridge deck and projection of FIG. 85A illustrating the
rojection in a compressed state;

{Bi04] FIG. 86A is partial cross-sectional view of a staple cartridge including a cartridge body comprised of a flexible

material in accordance with at least one embodiment illustrated in an unflexed condinon

{61038] FIG. 36B is a partial cross-s

(“)

>ctional view of the staple cariridge of FIG. 86A illustrated in a flexed condition;

5



WO 2015/160876 PCT/US2015/025852

[01¢6] PIG. 87 is a perspective view of an anvil including a plorality of projections extending from the anvil in
accordance with at least one embodiment;

D17 FIG. 88 is a detad view of a portion of the anvil of FIG, 87,

[0168] FIG. 89 is a partial perspective view of an anvil inctading a plurality of projections extending from the anvil in
accordance with at least one embodiment;

[B109] FIG. 90 is a perspective view of an assembly including a staple driver and movable pocket extenders in
accordance with at least one embodiment,

{68181 FIG. 91 is an exploded view of the assewmbly of FIG. 90;

[@311] FIG. 92 is a cross-sectional perspective view of a staple cartridge utilizing the assembly of FIG. 90 iliustrated in
au undeployed condition;

{B112] FIG. 93 is a cross-sectional elevational view of the staple cartridge of FIG. 92 ifhustrating an assembly of FIG. 90
in a deployed condition and an assembly of FIG. 90 in an undeployed condition,

[0113] FIG. 94 is a top view of a surgical staple driver;

(B114] FIG. 95 is a perspective view of the surgical staple driver of FIG. 94,

{0118] FIG. 96 is a perspective view of another surgical staple driver;

[6116] FIG. 97 is a top view of a staple driver pocket in a portion of a surgical staple cartridge;

{01177 FIG. 98 is an clevational view of an anvil in accordance with at least one embodiment comiprising projections
having different heights extending therefrom;

01I8] FIG. 9915 a perspective view of a fastener cartridge in accordance with at least one embodiment;

¢119] FIG. 100 is 2 plan view of the fastener cartridge of FIG. 99;

P1281  FIG. 101 18 a partial perspective view of a proximal end of the fastener cartridge of FIG. 99; and
X by () »

pummy mmm pmmmn pmmmt

$121] FIG. 102 is a partial plan view of the proximal end of the fastener cartndge of FIG. 99,
[0122] Corresponding reference characters indicate corresponding parts throughout the several views. The
exemplifications set out heretn flustrate various embadiments of the invention, in one form, and such exemplifications are

not 1o be construed as limiting the scope of the invention in any manner.

DETAILED DESCRIPTION
[#323] Applicant of the present application owns the following patent applications that were filed on oven date herewith

and which are each herem incorporated by reference in thetr tespective eatirete

U.S. Patent Application Serial No. , entitled FASTENER CARTRIDGES INCLUDING
EXTENSIONS HAVING DIFFERENT CONFIGURATIONS, Attorney Docket No. ENDY7460USNP/ 140136,

U.5. Patent Application Serial No. , entitled FASTENER CARTRIDGE COMPRISING FASTENER
CAVITIES INCLUDING FASTENER CONTROL FEATURES, Attorney Docket No. ENTY746 [USNP/140137;

U.S. Patent Application Serial No. , entitled END FFFECTOR COMPRISING AN ANVIL
INCLUDING PROJECTIONS EXTENDING THEREFROM, Attorney Docket Mo, ENDT462USNP/140138;

U.5. Patent Application Serial No. , entitled SURGICAL FASTENER CARTRIDGES WITH
DRIVER STABILIZING ARRANGEMENTS, Attorney Docket Mo, END7463USNP/ 140139,

U.S. Patent Application Serial No. , entitled SURGICAL END EFFECTORS WITH FIRING

ELEMENT MONITORING ARRANGEMENTS, Attorney Docket No. END7464USNP/140140;

p
&)
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U.S. Patent Applicatinn Serial No. , entitled FASTENER CARTRIDGE COMPRISING NON-
UNIFORM FASTENERS, Attorney Docket No. END7465USNP/140141;

U8, Pateut Application Serial No. , entitled FASTENER CARTRIDGE COMPRISING TISSUE
CONTROL FEATURES, Attorney Docket No. ENEDY7467USNP/146143;

U.S. Patent Application Sexial No. , entitled FASTENER CARTRIDGE ASSEMBLIES AND
STAPLE RETAINER COVER ARRANGEMENTS, Attorney Docket No. END7468USNP/140144; and

U.S. Patent Application SerialNo. , entitled FASTENER CARTRIDGE INCLUDING A LAYER

ATTACHED THERETO, Attorney Docket No. END746%USNP/140145.
[#324] Applicant of the present application also owuns the following patent applications that were filed on March 1, 2013
aud which are each herein incorporated by reference in their respective entireties:

1S, Patent Application Serial No. 13/782,2953, entitied ARTICULATABLE SURGICAL INSTRUMENTS WITH
CONDUCTIVE PATHWAYS FOR SIGNAL COMMUNICATION;

U.5. Patent Application Serial No. 13/782,323, entitied ROTARY POWERED ARTICULATION JOINTS FOR
SURGICAL INSTRUMENTS;

.S, Patent Application Serial No. 13/782 338, entitled THUMBWHEEL SWITCH ARRANGEMENTS FOR
SURGICAL INSTRUMENTS;

U.5. Patent Application Serial No. 13/782,499, entitied ELECTROMECHANICAL SURGICAL DEVICE WITH
SEGNAL RELAY ARRANGEMENT;

.S, Patent Application Serial No. 13/782.460, entitied MULTIPLE PROCESSOR MOTOR CONTROL FOR
MODULAR SURGICAL INSTRUMENTS;

U.8. Patent Application Serial No. 13/782,358, entitied JOYSTICK SWITCH ASSEMBLIES FOR SURGICAL
INSTRUMENTS;

U.S. Patent Application Serial No. 13/782,481, entitled SENSOR STRAIGHTENED END EFFECTOR DURING
REMOVAL THROUGH TROCAR;

U8, Patent Application Serial No. 13/782,518, entitled CONTROL METHODS FOR SURGICAL
INSTRUMENTS WITH REMOVABLE IMPLEMENT PORTIONS;

U.S. Patent Application Serial No. 13/782,375, entitied ROTARY POWERED SURGICAL INSTRUMENTS
WITH MULTIPLE DEGREES OF FREEDOM; and

LS. Patent Application Serial No. 13/782,536, entitled SURGICAL INSTRUMENT SOFT STOPR.
{0128] Applicant of the present application also owns the following patent applications that were filed on March 14, 2013
and which are cach herein incorporated by reference i their respective entireties:

U.S. Patent Application Serial No. 13/803,097, entitlied ARTICULATABLE SURGICAL INSTRUMENT
COMPRISING A FIRING DRIVE;

.S, Patent Application Serial No. 13/803,193, entitled CONTROL ARRANGEMENTS FOR A DRIVE
MEMBER OF A SURGICAL INSTRUMENT;

U.5. Patent Application Serial No. 13/803,053, entitled INTERCHANGEARBLE SHAFT ASSEMBLIES FOR
USE WITH A SURGECAL INSTRUMENT;

U.S. Patent Application Serial No. 13/803,086, entitied ARTICULATARLE SURGICAL INSTRUMENT
COMPRISING AN ARTICULATION LOCK;
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U.S. Patent Application Seaal No. 13/803,210, entitled SENSOR ARRANGEMENTS FOR ABSOLUTE
POSITIONING SYSTEM FOR SURGICAL INSTRUMENTS;

LS. Patent Application Serial No. 13/833,148, eutitled MULTL-FUNCTION MOTOR FOR A SURGICAL
INSTRUMENT;

U.S. Patent Application Seral No. 13/803,066, eatitled DRIVE SYSTEM LOCKOUT ARRANGEMENTS FOR
MODULAR SURGICAL INSTRUMENTS;

118, Patent Application Serial No. 13/803,117, entitled ARTICULATION CONTROL SYSTEM FOR
ARTICULATABLE SURGICAL INSTRUMENTS;

U.S. Patent Application Serial No. 13/803,130, entitied DRIVE TRAIN CONTROL ARRANGEMENTS FOR
MODULAR SURGICAL INSTRUMENTS; and

11.S. Patent Application Serial No. 13/803,159, entitled METHOD AND SYSTEM FOR OPERATING A
SURGICAL INSTRUMENT.
[0126] Applicant of the prosent application also owns the following patent applications that were filed on March 26, 2014
and are each herein incorporated by reference 1u their respecuve entireties:

.S, Patent Application Serial No. 14/226,106, entitied POWER MANAGEMENT CONTROL SYSTEMS FOR
SURGICAL INSTRUMENTS;

U.5. Patent Application Serial No. 14/226,099, entitled STERILIZATION VERIFICATION CIRCUIT;

U.S. Patent Applicaton Serial No. 14/226,094, entitled VERIFICATION OF NUMBER OF BATTERY
EXCHANGES/PROCEDURE COUNT;

U.S. Patent Application Serial No. 14/226,117, entitled POWER MANAGEMENT THROUGH SLEEP
OPTIONS OF SEGMENTED CIRCUIT AND WAKE UP CONTROL;

11.S. Patent Application Serial No. 14/226,075, eutitied MODULAR POWERED SURGICAL INSTRUMENT
WITH DETACHABLE SHAFT ASSEMBLIES;

U.S. Patent Application Serial No. 14/226,093, entitled FEEDBACK ALGORITHMS FOR MANUAL BAILOUT
SYSTEMS FOR SURGICAL INSTRUMENTS;

.S, Patent Application Serial No. 14/226,116, entitled SURGICAL INSTRUMENT UTILIZING SENSOR
ADAPTATION;

U.S. Patent Application Serial No. 14/226,071, entitled SURGICAL INSTRUMENT CONTROL CIRCUIT
HAVING A SAFETY PROCESSOR;

.S, Patent Application Serial No. 14/226,097, entitled SURGICAL INSTRUMENT COMPRISING
INTERACTIVE SYSTEMS;

U.5. Patent Application Serial No. 14/226,126, entitled INTERFACE SYSTEMS FOR USE WITH SURGICAL
INSTRUMENTS;

.S, Patent Application Serial No. 14/226,133, entitied MODULAR SURGICAL INSTRUMENT SYSTEM:

U.S. Patent Application Serial No. 14/226,081, entitled SYSTEMS AND METHODS FOR CONTROLLING A
SEGMENTED CIRCUIT,

118, Patent Application Serial No. 14/226,076, entitled POWER MANAGEMENT THROUGH SEGMENTED
CIRCUIT AND VARIABLE VOLTAGE PROTECTION;

U.S. Patent Application Serial Mo, 14/226,1 11, entitied SURGICAL STAPLING INSTRUMENT SYSTEM,; and
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U.S. Patent Application Senal No. 14/226,125, entitled SURGICAL INSTRUMENT COMPRISING A
ROTATABLE SHAFT.

{B127]  The Applicaut of the present application also owns the U.S. Patent Applications identified below which are each
herein incorporated by refercnce in their respective entireties:

U.S. Patent Application Serial No. 12/894,3 11, entitied SURGICAL INSTRUMENTS WITH
RECONFIGURABLE SHAFT SEGMENTS:; now U.S. Patent Publication No. 2012/0080496;

11.S. Patent Application Serial No. 12/894 340, entitled SURGICAL STAPLE CARTRIDGES SUPPORTING
NON-LINEARLY ARRANGED STAPLES AND SURGICAL STAPLING INSTRUMENTS WITH COMMON
STAPLE-FORMING POCKETS; now U.S. Patent Publication No. 2012/0080482;

U.S. Patent Application Serial No. 12/894,327, eatitied JAW CLOSURE ARRANGEMENTS FOR SURGICAL
INSTRUMENTS; now U.S. Patent Publication No. 2012/0080499;

U.S. Patent Application Secial No. 12/894,351, entitled SURGICAL CUTTING AND FASTENING
INSTRUMENTS WITH SEPARATE AND DISTINCT FASTENER DEPLOYMENT AND TISSUE CUTTING
SYSTEMS,; now U.S. Patent Poblication No. 2012/0080502;

.S, Patent Application Serial No. 12/894,338, entitled IMPLANTABLE FASTENER CARTRIDGE HAVING A
NON-UNIFORM ARRANGEMENT; now U.S. Patent Publication No. 2012/0080481;

U.S. Patent Application Serial No. 12/894,369, entitled IMPLANTABLE FASTENER CARTRIDGE
COMPRISING A SUPPORT RETAINER; now U.S. Patent Publication No. 2012/0080344,

.S, Patent Application Serial No. 12/894,312, entitled IMPLANTARBLE FASTENER CARTRIDGE
COMPRISING MULTIPLE LAYERS; now U.S. Patent Publication No. 2012/06080479;

U.8. Patent Application Serial No. 12/894,377, eatitied SELECTIVELY ORIENTABLE IMPLANTABLE
PASTENER CARTRIDGE,; now U.S. Patent No. 8,393 514;

U.S. Patent Application Serial INo. 12/894,339, entitied SURGICAL STAPLING INSTRUMENT WITH
COMPACT ARTICULATION CONTROL ARRANGEMENT, now U.5. Patent Publication No. 2012/00380500;

U.8. Patent Application Serial No. 12/894,360, eatitied SURGICAL STAPLING INSTRUMENT WITH A
VARIABLE STAPLE FORMING SYSTEM,; now U.5. Patent Publication No. 2012/0080484;

U.S. Patent Application Serial No. 12/894,322, entitied SURGICAL STAPLING INSTRUMENT WITH
INTERCHANGEABLE STAPLE CARTRIDGE ARRANGEMENTS; now 11.S. Patent No. §,740,034;

LS. Patent Application Serial No. 12/884,358, entitled SURGICAL STAPLE CARTRIDGES WITH
DETACHABLE SUPPORT STRUCTURES; now U.S. Patent Publication No. 2012/0080473;

U.S. Patent Application Serial No. 12/894,383 entitled IMPLANTABLE FASTENER CARTRIDGE
COMPRISING BIOABSORRABLE LAYERS; now U.S. Patent Mo. 8,752,699;

LS. Patent Applicaton Serial No. 12/884,389, entitled COMPRESSIRLE FASTENER CARTRIDGE; now U.S.
Patent No. 8,740,037,

U.S. Patent Application Secial No. 12/894,345, entitled FASTENERS SUPPORTED BY A FASTENER
CARTRIDGE SUPPORT; now U.S. Patent Publication No. 2012/0080483,;

U.S. Patent Application Serial No. 12/894,306, entitied COLLAPSIBLE FASTENER CARTRIDGE; now U.5.

Patent Publication No. 2012/0080332;
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U.S. Patent Application Seqal No. 12/894,318, entitled FASTENER SYSTEM COMPRISING A PLURALITY
OF CONNECTED RETENTION MATRIX ELEMENTS; now U.S. Patent Publication No. 2012/0080480;

LS. Patent Application Serial No. 12/894,338, entitfed FASTENER SYSTEM COMPRISING A RETENTION
MATRIX AND AN ALIGNMENT MATRIX; now U.S. Patent No. 8,757,465,

U.S. Patent Application Seral No. 12/894,361, entitled FASTENER SYSTEM COMPRISING A RETENTION
MATRIX; now U.S. Patent No. 8,529,600

11.S. Patent Application Serial No. 12/894.367, entitled FASTENING INSTRUMENT FOR DEPLOYING A
FASTENER SYSTEM COMPRISING A RETENTION MATRIX; now U.S. Patent Publication No. 2012/0080485;

U.S. Patent Application Seral No. 12/894,388, entitled FASTENER SYSTEM COMPRISING A RETENTION
MATRIX AND A COVER; now U8, Patent No. 8,474,677,

11.S. Patent Application Serial No. 12/894,376, entitled FASTENER SYSTEM COMPRISING A PLURALITY
OF FASTENER CARTRIDGES; now U.S. Patent Publication No. 2012/00804356;

U.5. Patent Application Serial No. 13/097,865, eatitled SURGICAL STAPLER ANVIL COMPRISING A
PLURALITY OF FORMING POCKETS; now U.5. Patent Publication Ne. 2012/0080485;

.S, Patent Application Serial No. 13/097,936, entitled TISSUE THICKNESS COMPENSATOR FOR A
SURGICAL STAPLER; now U.S. Patent No. 8,657,176,

U.S. Patent Application Serial No. 13/097,954, catitied STAPLE CARTRIDGE COMPRISING A VARIABLE
THICKNESS COMPRESSIBLE PORTION; now U.S. Patent Publication No. 2012/0080340;

.S, Patent Application Serial No. 13/097,856, entitled STAPLE CARTRIDGE COMPRISING STAPLES
POSITIONED WITHIN A COMPRESSIBLE PORTION THEREOQOF; now U.S. Patent Publication No. 2012/0080336;

U.S. Patent Application Serial No. 13/097,928, entitled TISSUL THICKNESS COMPENSATOR COMPRISING
DETACHABLE PORTIONS, now 1S, Patent No. §,746,535;

U.S. Patent Application Serial No. 13/097,891, entitled TISSUE THICKNESS COMPENSATOR FOR A
SURGICAL STAPLER COMPRISING AN ADJUSTABLE ANVIL; now U.S. Patent Publication No. 2012/0080489;

U.8. Patent Application Serial No. 13/097,948, entitled STAPLE CARTRIDGE COMPRISING AN
ADJUSTABLE DISTAL PORTION; now U8, Patent Publication No. 2012/608383¢6;

U.S. Patent Application Serial No. 13/097,907, entitled COMPRESSIBLE STAPLE CARTRIDGE ASSEMBLY;
now 1J.8. Patent Publication No. 2012/0080338;

U8, Patent Applicaton Serial No. 13/097,861, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
PORTIONS HAVING DIFFERENT PROPERTIES; now U.S. Patent Publication No. 2012/06080337;

U.S. Patent Application Serial No. 13/097,869, entitled STAPLE CARTRIDGE LOADING ASSEMBLY; now
U.S. Patent Publication No. 2012/0180721,

U8, Patent Application Serial No. 13/087,917, entiled COMPRESSIRLE STAPLE CARTRIDGE
COMPRISING ALIGNMENT MEMBERS:; now ULS. Patent Publication No. 2012/06083834;

U.S. Patent Application Seqal No. 13/097,873, entitled STAPLE CARTRIDGE COMPRISING A RELEASABLE
PORTION; now U.S. Patent No. §,740,038;

11.S. Patent Application Serial No. 13/097,938, entitled STAPLE CARTRIDGE COMPRISING
COMPRESSIBLE DISTORTION RESISTANT COMPONENTS; now U.S. Patent Publication No. 2012/0080491;
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U 8. Patent Application Senal No. 13/097,924, entitled STAPLE CARTRIDGE COMPRISING A TISSUE
THICKNESS COMPENSATOR; now U.8. Patent Publication No. 2012/0083835;

U8, Patent Applicason Serial No. 13/242,029, eutitled SURGICAL STAPLER WITH FLOATING ANVIL; now
U.S. Patent Publication No. 2012/0080493;

U.S. Patent Application Serial No. 13/242,066, entitied CURVED END EFFECTOR FOR A STAPLING
INSTRUMENT; now U.S. Patent Publication No. 2012/0080498,;

U.S. Patent Application Serial No. 13/242,086, entitied STAPLE CARTRIDGE INCLUDING COLLAPSIBLE
DECK; now U.S. Patent Publication No. 2013/00735450;

U.S. Patent Application Serial No. 13/241,912, entitied STAPLE CARTRIDGE INCLUDING COLLAPSIBLE
DECE ARRANGEMENT; now U.S. Patent Publication No. 2013/0075448;

U.S. Patent Application Serial No. 13/241,922, entitied SURGICAL STAPLER WITH STATIONARY STAPLE
DRIVERS; now U.S. Patent Publication Mo, 2013/0075449;

U.5. Patent Application Serial No. 13/241,637, entitled SURGICAL INSTRUMENT WITH TRIGGER
ASSEMBLY FOR GENERATING MULTIPLE ACTUATION MOTIONS; now U8, Patent Publication No,
2012/0074201;

U.S. Patent Application Segal No. 13/241,629, entitled SURGICAL INSTRUMENT WITH SELECTIVELY
ARTICULATABLE END EFFECTOR; now U.S. Patent Publication No. 2012/0074200;

U.S. Applicaton Serial No. 13/433,096, entitled TISSUE THICKNESS COMPENSATOR COMPRISING A
PLURALITY OF CAPSULES; now U.S. Patent Publication No. 2012/024149¢6;

U.S. Application Serial No. 13/433,103, entitled TISSUE THICKNESS COMPENSATOR COMPRISING A
PLURALITY OF LAYERS; now U.S. Patent Publication No. 2012/0241498;

U.S. Application Serial No. 13/433,098, entitied EXPANDARBLE TISSUE THICKNESS COMPENSATOR; now
U.S. Patent Publication No. 2012/0241491;

U.S. Application Serial No. 13/433,102, entitled TISSUE THICKNESS COMPENSATOR COMPRISING A
RESERVOIR; now U.S. Patent Publication No. 2612/0241497;

U.S. Application Serial No. 13/433,1 14, entitled RETAINER ASSEMBLY INCLUDING A TISSUE
THICKNESS COMPENSATOR; now U.S. Patent Publication No. 2012/02414499;

U.S. Application Senal No. 13/433,136, entitled TISSUE THICKNESS COMPENSATOR COMPRISING AT
LEAST ONE MEBICAMENT; now U.S. Patent Poblication No. 2312/0241492;

U.S. Application Serial No. 13/433,141, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
CONTROLLED RELEASE AND EXPANSION; now U.S. Patent Publication No. 2012/0241493;

U.5. Application Serial No. 13/433,144, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
FIRERS TO PRODUCE A RESILIENT LOAD; now U.S. Patent Publication Mo, 2012/0241500;

U.S. Application Serial No. 13/433,148, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
STRUCTURE TGO PRODUCE A RESILIENT LOAD; now U.S. Patent Publication No. 2012/0241501;

U.5. Application Serial No. 13/433,155, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
RESILIENT MEMBERS; now 1.8, Patent Publication No. 2012/0241502,

ULS. Application Sertal No. 13/433,163, entitled METHODS FOR FORMING TISSUE THICKNESS
COMPENSATOR ARRANGEMENTS FOR SURGICAL STAPLERS; now U.S. Patent Publication No. 2012/0248169;
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U.S. Application Senal No. 13/433,167, entitled TISSUE THICEKNESS COMPENSATORS; now U.S. Patent
Publication No. 2012/0241503;

.S, Applicaton Serial No. 13/433,175, eatitled LAYERED TISSUE THICKNESS COMPENSATOR; now U.S.
Patent Publication No. 2012/0253298;

U.S. Application Senial No. 13/433,179, entitied TISSUE THICKNESS COMPENSATORS FOR CIRCULAR
SURGICAL STAPLERS; now U.S. Patent Publication No. 2012/0241505;

LS. Application Serial No. 13/763,028, entitied ADHESIVE FILM LAMINATE; now 11.S. Patent Publication
No. 2013/0146643;

U.S. Application Serial No. 13/433,1 15, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
CAPSULES DEFINING A LOW PRESSURE ENVIRONMENT; now U.S. Patent Publication No. 2013/02356372;

LS. Application Serial No. 13/433,118, entitied TISSUE THICKNESS COMPENSATOR COMPRISED OF A
PLURALITY OF MATERIALS; now U.8. Patent Publication No. 2013/0256365,

U.5. Application Serial No. 13/433,135, entitled MOVABLE MEMBER FOR USE WITH A TISSUE
THICKNESS COMPENSATOR; now U.S. Patent Publication No. 2013/0256382;

U.S. Application Serial No. 13/433,140, entitled TISSUE THICKNESS COMPENSATOR AND METHOD FOR
MAKING THE SAME; now U.S. Patent Publication No. 2013/0256368;

U.5. Application Serial No. 13/433,129, entitled TISSUE THICKNESS COMPENSATOR COMPRISING A
PLURALITY OF MEDICAMENTS; now U.S. Paterwt Publication No. 2013/0256367;

U.S. Application Serial No. 11/216,562, entitled STAPLE CARTRIDGES FOR FORMING STAPLES HAVING
DIFFERING FORMED STAPLE HEIGHTS, now U.S. Patent No. 7,669,746,

U.S. Application Serial No. 11/714,049, entitied SURGICAL STAPLING DEVICE WITH ANVIL HAVING
STAPLE FORMING POCKETS OF VARYING DEPTHS, now U.S. Patent Publication Ne. 2007/0194082;

U.S. Application Serial No. 11/711,979, entitled SURGICAL STAPLING DEVICES THAT PRODUCE
FORMED STAPLES HAVING DIFFERENT LENGTHS, now U.5. Patent No. 8,317,070,

U.S. Application Serial No. 11/711,975, entitied SURGICAL STAPLING DEVICE WITH STAPLY DRIVERS
OF DIFFERENT HEIGHT, now U.S. Patent Publication No. 2007/0194079;

U.S. Application Sertal No. 11/711,977, entitled SURGICAL STAPLING DEVICE WITH STAPLE DRIVER
THAT SUPPORTS MULTIPLE WIRE DIAMETER STAPLES, now 11.S. Patent No. 7,673,781,

U.S. Application Serial No. 11/712,315, entitled SURGICAL STAPLING DEVICE WITH MULTIPLE
STACKED ACTUATOR WEDGE CAMS FOR DRIVING STAPLE DRIVERS, now U.S. Patent No. 7,500,979;

U.S. Application Senal No. 12/038,939, entitled STAPLE CARTRIDGES FOR FORMING STAPLES HAVING
DIFFERING FORMED STAPLE HEIGHTS, now U.S. Patent No. 7,934,630,

U.S. Application Serial No. 13/026,263, eatitled SURGICAL STAPLING SYSTEMS THAT PRODUCE
FORMED STAPLES HAVING DIFFERENT LENGTHS, now U.S. Patent No. §,636,187;

U.S. Application Senal No. 13/118,278, entitled ROBOTICALLY-CONTROLLED SURGICAL STAPLING
DEVICES THAT PRODUCE FORMED STAPLES HAVING DIFFERENT LENGTHS, now U.S. Patent Publication No.
2011/6290851;

U.S. Application Sertal No. 13/369,629, entitled ROBOTICALLY-CONTROLLED CARLE-BASED SURGICAL
END EFFECTORS, now U.5. Patent Publication No. 2012/0138660;
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U.S. Application Senal No. 12/695,359, entitled SURGICAL STAPLING DEVICES FOR PORMING STAPLES
WITH DIFFERENT FORMED HEIGHTS, now U.S. Patent No. 8,464,923,

U.S. Applicavon Serial No. 13/072,923, entitled STAPLE CARTRIDGES FOR FORMING STAPLES HAVING
DIFFERING FORMED STAPLE HEIGHTS, now U.S. Patent No. 8,567,656,

U.S. Application Serial No. 13/766,325, entitled LAYER OF MATERIAL FOR A SURGICAL END
EFFECTOR,; now U.S. Patent Publication No. 2013/0256380;

1S, Application Serial No. 13/763,078, entitled ANVIL LAYER ATTACHED TO A PROXIMAL END OF AN
END EFFECTOR; now U.S. Patent Publication No. 2013/0256383,

U.S. Application Serial No. 13/763,094, entitled LAYER COMPRISING DEPLOYABLE ATTACHMENT
MEMBERS; now U.S. Patent Publication No. 2013/02356377;

U.S. Application Serial No. 13/763,106, entitied END EFFECTOR COMPRISING A DISTAL TISSUE
ABUTMENT MEMBER; now U.S, Patent Publication No, 2013/0256378;

U.5. Application Serial No. 13/433,147, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
CHANNELS; now U.S. Patent Publication No, 2013/0256369;

U.S. Application Serial No. 13/763,112, entitled SURGICAL STAPLING CARTRIDGE WITH LAYER
RETENTION FEATURES; now .S, Pateot Publication No, 2013/0256379;

U.5. Application Serial No. 13/763,035, entitlied ACTUATOR FOR RELEASING A TISSUE THICKNESS
COMPENSATOR FROM A FASTENER CARTRIDGE; now U.S. Patert Publication No. 2013/0214030;

U.S. Application Serial No. 13/763,042, entitled RELEASABLE TISSUE THICKNESS COMPENSATOR AND
FASTENER CARTRIDGE HAVING THE SAME; now U.S. Patent Publication No. 2013/0221063;

U.S. Application Serial No. 13/763,048, entitled FASTENER CARTRIDGE COMPRISING A RELEASABLE
TISSUE THICKNESS COMPENSATOR; now U.5. Patent Publication Neo. 2013/0221064;

U.S. Application Sertal No. 13/763,054, entitled FASTENER CARTRIDGE COMPRISING A CUTTING
MEMBER FOR RELEASING A TISSUE THICKNESS COMPENSATOR; now U.S. Patent Publication No.
201476097227,

U.S. Application Serial No. 13/763,063, entitled FASTENER CARTRIDGE COMPRISING A RELEASABLY
ATTACHED TISSUE THICKNESS COMPENSATOR; now U.S. Patent Publication No. 2013/0221065;

U.S. Application Senal No. 13/763,021, entitled STAPLE CARTRIDGE COMPRISING A RELEASABLE
COVER;

U.S. Application Serial No. 13/763,078, entitled ANVIL LAYER ATTACHED TO A PROXIMAL END OF AN
END EFFECTOR; now U.S. Patent Publication No. 2013/0256383;

U.5. Application Serial No. 13/763,095, entitled LAYER ARRANGEMENTS FOR SURGICAL STAPLE
CARTRIDGES; now U.S, Pateot Publication No, 2013/0161374;

U.S. Application Serial No. 13/463,147, entitled IMPLANTABLE ARRANGEMENTS FOR SURGICAL
STAPLE CARTRIDGES; now U.S. Patent Publication No. 2013/0292398;

U.5. Application Serial No. 13/763,192, entitled MULTIPLE THICKNESS IMPLANTABLE LAYERS FOR
SURGICAL STAPLING DEVICES; now U.S. Patent Publication No. 2013/0146642;

U.S. Application Sertal No. 13/763,161, entitled RELEASABLE LAYER OF MATHRIAL AND SURGICAL
END EFFECTOR HAVING THE SAME; now U.5. Patert Publication No. 2013/0153641;
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U.S. Application Senal No. 13/763,177, entitled ACTUATOR FOR RELEASING A LAYER OF MATERIAL
FROM A SURGICAL END EFFECTOR: now U.S. Patent Publication No. 2013/06146641;

U.S. Application Seriai No. 13/763,037, entitled STAPLE CARTRIDGE COMPRISING A COMPRESSIBLE
PORTION;

U.S. Application Senial No. 13/433,126, entitled TISSUE THICKNESS COMPENSATOR COMPRISING
TISSUE INGROWTH FEATURES; now U.S. Patent Publication No. 2013/0256366;

LS. Application Serial No. 13/433,132, entitled DEVICES AND METHODS FOR ATTACHING TISSUE
THICKNESS COMPENSATING MATERIALS TO SURGICAL STAPLING INSTRUMENTS; now U.S. Patent
Publication No. 2013/0256373.

U.S. Application Serial No. 13/851,703, entitied FASTENER CARTRIDGE COMPRISING A TISSUE
THICKNESS COMPENSATOR INCLUDING OPENINGS THEREIN;

U.S. Application Serial Na. 13/851,676, entitled TISSUE THICKNESS COMPENSATOR COMPRISING A
CUTTING MEMBER PATH;

U.S. Application Seriai No. 13/851,693, eutitled FASTENER CARTRIDGE ASSEMBLIES;

.S, Application Serial No. 13/851,684, entitled FASTENER CARTRIDGE COMPRISING A TISSUE
THICKNESS COMPENSATOR AND A GAP SETTING ELEMENT;

U.5. Patent Application Serial No. 14/187,387, entitled STAPLE CARTRIDGE INCLUDING A BARBED
STAPLE; now U.S. Patent Publication No. 2014/0166724,

.S, Patent Application Serial No. 14/187,395, entitled STAPLE CARTRIDGE INCLUDING A BARBED
STAPLE,; now U.S. Patent Publication No. 2014/0166725;

U.8. Patent Application Serial No. 14/187,400, entitled STAPLE CARTRIDGE INCLUDING A BARBED
STAPLE; now 1S, Patent Publication No. 2014/0166726;

U.S. Patent Application Serial No. 14/187,383, entitled IMPLANTABLE LAYERS AND METHODS FOR
ALTERING IMPLANTABLE LAYERS POR USE WITH SURGICAL FASTENING INSTRUMENTS;

U.8. Patent Application Serial No. 14/187,386, entitied IMPLANTABLE LAYERS AND METHODS FOR
ALTERING ONE OR MORE PROPERTIES OF IMPLANTARBLE LAYERS FOR USE WITH FASTENING
INSTRUMENTS;

U.S. Patent Application Serial No. 14/187,390, entitied IMPLANTABLE LAYERS AND METBEODS FOR
MODIFYING THE SHAPE OF THE IMPLANTABLE LAYERS FOR USE WITH A SURGICAL FASTENING
INSTRUMENT;

U.S. Patent Application Secial No. 14/187,389, entitled IMPLANTABLE LAYER ASSEMBLIES;

U.S. Patent Application Serial No. 14/187,385, entitied IMPLANTABLE LAYERS COMPRISING A PRESSED
REGION; and

.S, Patent Application Serial No. 14/187,384, entitled FASTENING SYSTEM COMPRISING A FIRING
MEMBER LOCKOUT.

[0128] Numerous specific details are set forth to provide a thorough understanding of the overall structure, function,
manufactiure, and use of the embodiments as described in the specification and illustrated in the accompanying drawings. It
will be understood by those skdlled in the art, however, that the embodiments may be practiced without such specific
details. In other instances, well-known operations, components, and clements have not been described in detail so as not to
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1

ohscure the embodiments described in the specification. Those of ordinary skill in the axt will onderstand that the
embodiments described and illustrated herein are non-limiting examples, and thus it can be appreciated that the specific
steuctural and functional details disclosed berein may be representative and illustrative. Variations and changes thereto ruay
be made without departing from the scope of the claims.

{61291 Reference throughout the specification to “various embodiments,” “some embodiments,” “one embodiment,” or
“an enbodiment”, or the like, means that a particular feature, structure, or characteristic descnibed n connecuon with the

embodiment is inchuded in at least one embodiment. Thus, appearances of the phrases “in various embodiments,” “in some

LR

ernbodiments,” “in one embodiment,” or “in an embodiment”, or the like, in places throughout the specification are not
necessarily all referring o the same embodiment. Furthermore, the particular foatures, structizres, or characteristics may b
combined in any suitable wanner in one or more embodiments. Thus, the particular features, structiures, or characterisucs
iHhustrated or described in connection with one embodiment may be combined, in whole or in part, with the features
structures, or charactenstics of ane or wore other embodiments withoot Hmitaton. Furthenmore, it will be appreciated that

EERS

for conciseness and clarity, spatial terms such as “vertical,” “horizontal,” “up,” and “down”, for example, may be used
herein with respect to the illustrated embodiments, However, these terms are used to assist the reader and are wot 1atended
to be limiting and absohite.

{GE30]  Turmng o FEG. 1, a surgical staplhing and severing instruoment 10 can include & handle portion 12 that can be
manipulated in order to position an implement portion 14 in a surgical site. In various embodiments, the implement portion
14 can include an end effector 16 attached to an elongate shaft 18, Ta various circumstances, the ioplement portion 14 can

be sized and configured to be inserted through a cannula of a trocar (not shown) into the surgical site in order to perform an

(o]
o

endoscopic or laparoscopic surgical procedure, for example. The end effector 16 can comprise an upper jaw, or anvil, 20
aud a lower jaw 22, wherein the anvil 20 can be moved between an open position and a closed position when the closure
trigger 24 of the handie portion 12 is moved, or depressed, toward a pistol grip 26 of the handle portion 12, In varicus
ernbodiments, the depression of the closure trigger 24 can advance an outer closing sleeve 28 of the elongate shaft 18

wherein the outer closing sleeve 28 can contact the anvil 20 and pivot the anvil 20 into #is closed peosition. In certain

Y

ircumstances, the surgeon may rotate the implement potion 14 about its longitudinal axis by twisting a shaft rotation kncb
30. In any event, once the end effector 16 has been inserted into an insufflated body cavity, for example, the closure trigger
24 may be released thereby allowing the anvil 20 to be biased open by a spring {not shown} and positioned relative to the
targeted tissue. In various embodiments, the closure trigger 24 can be locked in its depressed condition and, in af least one
embodiment, the handle portion 12 can further comprise a lock release actuator 44 which can be depressed to unlock the
closure trigger 24, Once the anvil 20 and the lower jaw 22 have been suitably positioned relative to the tissue in the
surgical site, the closure togger 24 can be depressed once again in order o close the auvil 20 and compress the tissue
against a staple cartridge 42 attached to the bottom jaw 22.

{B131] Once the anvil 20 has been closed, a firing trigger 32 can be drawn, or depressed, toward the closure trigger 24
and the pistol grip 26 in order to apply a tiring force or motion to a firing member and advance the firing member from an
wfired position. In various embodiments, the fiving mewmber can coxprise 3 proximal firiug rod 34 which is attached to a

distal firing bar 36. In at least one such embodiment, the firing rod 34 and/or the firing bar 36 can be supported within a

Ty
f
ar

frame 38 i shaft 18 which can extend between the handle portion 12 and the end effector 16, As a result of the firing
motion applied to the firing member, the firing bar 36 can be advanced distally within a elongate staple cartridge channel 40
ot the lower jaw 22 and a staple cariridge 42 positioned within the cartridge channei 40, In various embodiments, referring
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to FIG. 2, the fixing bar 36 can comprise an attachment portion 48 that is attached to an E-beam 50 which can translate

16, The E-beam 50 can comprise a vertical portion 52 which can pass through a narrow longitudinal

within the end effector
anvil slot 58 extending through a tissue-contacting surface 60 1n the anvil 20, a narrow vertical slot 62 in the staple
cartridge 42, and a narrow longitudinal channel slot 64 in the elongate staple channel 40 when the E-beam 50 is advance
distally. Referring now to FIGS. 2 and 3, the anvil slot 58 can extend upwardly into the anvil 20 and can comprise an end
which opens into a laterally-widened longindinal chammel 66 sized and configured to receive an upper pin 54 that extends
iaterally from the vertical portion 52. Similarly, the channel siot 64 can extend downwardly into the channel 40 and can
comprise an end which opens into a laterally-widened longitudinal channel 68 sized and configured to receive one or more
lower feet 70 oextending laterally from the vertical portion 52,

{0332}  In various embodiments, further to the above, the E-beam 50 can further comprise one or more middie pins 72
which can extend laterally from the vertical portion 52 and can be configured to slide along a top surface of a bottom tray

Ay

74 of the staple cartridge 42, In certain emnbodimaents, the ruiddle pins 72 can be contigored to seat the staple cartnidge 42,
v assure that the staple cartridge 42 remains seated, in the channel 4. A longitudinal firing recess 75 formed in the staple
cartridge 42 above the bottorn tray 74 is sized to allow the middle pias 72 to translate through the staple cartndge 42. In
various embodiments, the E-beam 50 can firrther comprise a distal drive surface 76 which can be configured to translate
through the verucal slot 62 in the staple cartridge 42 and drive a wedge sled 78 distally through the staple cartridge 42, In
certain embodiments, the wedge sled 78 can be integrally-formed within the E-beam 50 while, in other embodiments, the
wedge sled 78 can reside 1n the staple cartuidge 42 and can be contacted by the drive surface 76 as the E-beam 5018
advanced distally. The vertical portion 52 of the E-beam 50 can further comprise a cutting surface 80 which extends along
a distal edge above the distal drive surface 76 and below the upper pin 54 that severs the clamped tissue 46 as the tissue 46
is being stapled. Referring now to FIG. 4, the wedge sled 78 can be configured to engage one or more staple drivers 82 and
drive the staple drivers 82 upwardly toward the anvil 20. In various embodiments, staples, such as sta pk}‘; 83, for example,
can be seated on and/or otherwise supported by the staple drivers 82 such that, as the staple davers 82 are lifted upwardly,
the staples 83 can be lifted upwardly as well. In at least one such ensbodioient, the staples 83 can also be at least partially
positioned within staple cavities, or pockets, 84 in a staple cartridge body 85 of the staple cartridge 42 wherein, as the
staples 83 are lifted upwardly, the stapies 83 can contact the anvil 20 and can be gjected from the stapie cavities 84, Tna
ieast one embodiment, referring again to FIG. 4, the bottom tray 74 can be attached to the cartridge body 85 in order to
retain the staple drivers 82 and the staples 83 within the staple cartridge 42 until the staples 83 are deploved theretfrom ag
described above.
{0133] In use, referring now to FIGS. 5 and 6, the anvil 20 can be positioned on one side of the tissue 46 and the bottom
jaw 22 can be positioned on the opposite side of the tissue 46 such that, when the anvil 20 15 closed outo the tissue, the
tissuc-contacting surface 60 of the anvil 20 and the tissue-contacting deck 90 of the staple cartridge 42 can compress the
tissuc 46 between an oncompressed thickness 91 and a compressed thickness 92, In order to staple and transect the tissue
46, as described above, the woedge sled 78 can be advanced distally within the staple cartridge 42 in order to lift the staple
drivers 82 toward the anvil 20 and deform the staples 83, Tu various embodiments, each staple driver 82 can conprise one
or more slots defined therein which can be configured to receive and releasably hold the bases 87 of the staples 83 in

position. In at least one such embodiment, each staple 83 can comprise one or more staple legs 88 extending from the base

z

A

87, wherein the staple legs 88 can extend upwardly into the staple caviues 84, In various embodiments, the tips of the

staple legs 88 can be recessed with respect to the deck, or tissue-contacting surface, 90 of the cartridge body 85 when the
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staples 83 are in their unfived posivon. As the staples 83 are being lifted upwardly by the drivers 82, the tips of the staple

[

egs 88 can emerge from the staple cavities 84, penetrate the tissue 46, and contact the anvil forming pockets 89 positioned
apposite the staple cavities 84, The anvil foranag pockets 89 can be configured to deform the staples 83 into any suitable
shape, such as the B-torm shape depicted in FIG. §, for example. As the staples 83 are deployed, referning now to FIG. 6,
the cutting edge 80 can transect the tissue 46 into stapled portions 94.

{0334}  As described above, the jaw members of an end effector can be configured to apply & compressive pressure, or

iy

force, to the tissue being stapled. In various circumstances, however, the tissue can be slippery, for example, and at least a
portion of the tissue can shide relative to the jaw members. In certain circumstances, the tissue can shide out of the distal
end of the end effector in a longitudinal direction and/or slide ont of the sides of the end effector 1n a direction whick is
transverse to the longitudinal direction. In some circumstances, portions of the tissue can milk out of the distal end of the
end effector and/or the sides of the end effector when the tissue is compressed. In various embodiments disclosed herein, a
staple cartridge can comprise one or more tissue retention features which can be configured to prevent, or af least reduce the

possibility of, tissue positioned within the end effector from moving relative to the end effector.

{B135] In varicos embodiments, referring now to FIGS. 7 and §, a staple cartridge, such as staple cartridge 142, for
example, can comprise a cartridge body 185 and a pharality of staples, such as staples 187 (FI(G. 9), for example, positioned
within the cartridge bady 185, The cariridge body 185 can comprise a proximal end [41 and a distal end 143, wherern the
proxinial end 141 can be configured to be inserted into a proximal end of a staple cartridge channel and the distal end 143
can be configured 0 be tuserted into a distal end of the staple cartridge chanoel. In at least one embodiment, the cartridge
body 185 can comprise a pharality of staple cavities 184 which can each be configured to recetve a staple 187 therein. In
certain alternative embodiments, although not tllustrated, a staple cavity can comprise more than one staple positioned
therein. In any event, the staple cavities 184 can be arranged in a plurality of rows within the cartridge body 185, More
particularly, in at least one embodinent, the staple cavities 184 can be arranged in three staple rows, for example, on a first
side 145 of the cartnidge body 185 and three staple rows, for exarmple, on a second side 147 of the cartridge body 185, In at
least one such embodiment, the first side 145 and the second side 147 of the cartridge body 183 can he separated by a knife
siot 162 which can be coufigured to slidably receive a cutting muewmber therein. In various other embodiments, a cartridge
can comprise any other suitable number of staple rows, such as two staple rows or four staple rows, for example, on each
side of the kmfe siot 162, Referring to FIG. 9, in various ernbodiments, the staple cartridge 142 can further comprise a
plurality of staple drivers 182 configured to support the staples 187 and/or eject the staples 187 from the staple cavities 184,
In certain emnbodiraents, each staple cavity 184 can comprise an open end, or opening, 110 in the deck 190 of the cartridge
body 185 through which the staples 187 can be gjected.

[8136] In vanous embodirents, referring primanty to FIG. §, the staple cavities 184 can be arranged such that they are
staggered longitudinally relative to one another. For example, the staple cavities 184 on the first side 145 of the cartridge
hody 185, for examaple, can be arranged in an 1innermost row of staple cavities 184, an intermediate row of staple cavities
184, and an outermost row of staple cavities 184, wherein the staple cavities 184 in one row may not be aligned
transversely with the staple cavites 184 int one or hoth of the other rows. In at least one embodiment, each staple cavity
184 can comprise a proximal end 111 and a distal end 112, wherein the proximal end 111 of each staple cavity 184 can be

positioned closer to the proximal end 141 of the cariridge body 185 than the distal end 112, Likewise, the distal end 112 of
cach cavity 184 can be positioned closer 1o the distal end 143 of the cartridge body 135 than the proximal end 111, In
various embodiments, the ionermost row of staple cavities 184 can be positioned such that the distal ends 112 of the staple
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cavities 184 within the manermost row are positioned distally with respect to the distal ends 112 of the staple cavities 184 in
the intermediate row of staple cavities 184, Similarly, the outermost row of staple cavities 184 can be positioned such that
the distal ends 112 of the staple cavities 184 within the outerrnost row are positioned distally with respect to the distal ends
112 of the staple cavities in the intermediate row of staple cavitics 184, For example, the distal-most staple cavity 184 in
the tonermost row can be positioned distally with respect to the distal-maost staple cavity 184 in the intermediate row and,
similarly, the distal-most staple cavity 184 in the outermost row can be posttioned distally with respect to the distal-most
staple cavity 184 in the intermediate row. In certain embodiments, the staple cavities 184 of the innermost row and the
staple cavities 184 of the outermost row can be aligned transversely with each other such that, one, the distal ends 112 of
the innermost staple cavities 184 are aligned with the distal ends 112 of the outermost staple cavities 184 and, two, the
proximal ends 111 of the innermost staple cavities 184 are aligned with the proximal ends 111 of the ouwtermost staple
cavities [84. B various embodiments, each staple cavity 184, and their openings 110, can have the same, or at least
approximately the same, configuration and, 1a at least one embodiment, the staple cavities 184 can be spaced egquidistantly,
or at feast substantially equidistantly, relative to one another within a staple row.
{$3137] In varicus embodiments, referring again to FIGS, 7 and 8, the cartridge body 185 of the staple cartridge 142 can
firrther comprise one or more ridges, such as ridges 113, 114, and 115, for example, which can be configured to contact and
compress the targeted tissne. Move particularty, referring now to FIG. 8A, the anvil 120 of an end effector can be closed in
order to compress the tissue T against the staple cartridge 142 wherein, in such circumstances, the tissue-contacting deck
190 and the ridges 113, 114, and 115 extending therefrom can engage the tissue. As the anvil 120 18 closed, in certain
circumstances, the anvil 120 can push the tissuc toward the staple cartridge 142 such that the tissue first contacts the ridges
113, 114, and 115 and then contacts the cartridge deck 190, In other circumstances, the staple cartridge 142 can be
positioned against the tissue such that the ridges 113, 114, and 115 contact the tissue before the tissue is contacted by the
cartridige deck 190, In any ovent, the ridges 113, 114, and 115, once in contact in with the tissue, can prevent, or at least
limit, relative moveinent between the tissue and the staple cartridge 142, In certain embodiments, the ridges 113, 114, and
113 can extend upwardly from a flat, or at least substantially flat, cartridge deck 190 and can define one or more pockets or
channels, for example, which can be configured to receive a portion of the tissue therein and, as a result, inhibit the refative
movement of the tissue in the longitudinal divection and/or the transverse direction of the end effector, especiaily when the
tissue is at least partially compressed between the anvil 120 and the ridges 113, 114, and 115, In various embodiments, as
the ridges 113, 114, and 115 extend above the cartridge deck 190, the tissue positioned intermediate the anvil 120 and the
ridges 113, 114, and 113 can be compressed before the tissue positioned intermediate the anvil 120 and the cartridge deck
190 is compressed. In some such circumstances, as a result, the tissue positioned between the anvil 120 and the ridges 113,
4, and 115 can be pre-compressed, 1.e, at least partially compressed before the other portions of the tissoe positioned
between the anvil 120 and the cariridge deck 190 are compressed. Owing to this pre-compression, in various
circumstances, portions of the tissue can be conirolled or prevented froma slipping out of the end effector before the tissue is
fully compressed as described in greater detail below.
{0138]  In vanious embodiments, referring again 1o FY3S8. 7 and 8, the ndges 113 exiending frow the cartridge deck 190
can extend around the proximal ends 111 of the staple cavity openings 110, Simila rly, the ridges 114 extending from the
cartridge deck 190 can extend arcund the distal ends 112 of'the staple cavity openings [10. These proximal ridges 113 and
distal ridges 114, in various embodiments, can be configured to engage the tissue positioned above and/or around the staple

cavities 184 and hold these portions of the tissue in position ag the tissue is being compressed and/or stapled. Stated
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another way, holding the tissue posttioned above and/or surroundiag the staple cavities 184 can provide localized countrot
over the portions of the tissue that are going to be stapled and, as a result, prevent, or at least limit, the relative movement
hetween these portions of the tissoe and the staple cartndge 142, In various embodiments, the ridges 113 and 114 can be
positioned around the openings 110 of all of the staple cavities 184 or only some of the staple cavities 184. Iu at least one

erobodiment, a cartridge body may comprise ridges 113 and 114 surrounding only the staple cavities 184 in the outermost

1

rows ¢f the first and second sides 145 and 147, In such embodiments, the ridges surrounding the outermost rows of staple
cavities 184 may be sufficient to block the lateral movement of the tissue within the end effector. In certain embodinents,
a cartridge body may only comprise proximal nidges 113 sm*mundmg the proximal ends 111 of the proximal-most staple

cavities 184 and/or distal ridges 114 surrounding the distal ends 112 of the distal-most staple cavities 184, In such

I ]

emboditments, the ndges surrounding the proximal-most and distal-inost staple cavities 184 may be sufficient t¢ block the
iongitudinal movement of the tissue within the end effector.

[6139]  In vanous embodirsents, further to the above, each proximal ridge 113 can comprise an arcuate or curved profile,

[—

for example, which surrounds a proximal end 111 of an opening 110. The arcuate profile of each proximal ridge 113 can

hie defined by one radius of curvature or more than one radivs of curvature. Siralarly, each distal ridge 114 can comprise
an arcuate or curved profile, for example, which surrounds a distal end 112 of an opening 110. The arcuate profile of each
distal ridge 114 can be defined by one radins of curvatare or more than oue radius of curvature. In certain embodiments,
further to the above, cach ridge 113 and 114 can form a pocket which can receive a portion of tissue that is being
corapressed and prevent that portion of tssue from moving longitudinally and/or transversely relative to the staple cartridge
142, In various embodiments, the staple cartridge 142 can further comprise intermediate ridges 115 which can extend
setween and/or connect adjacent ridges 113 and 114 in adjacent rows of staple cavities 184, In af least one such

i

=
S

embodiment, one or more ridges 113, , and 115 can co-operatively form an undulating ridge extending across the first

side 145 or the second side 147 of the cartridge body 185 wherein, i1 at least one embodiment, the uvndulating ridge can

bl

extend between a center portion and a side portion of the cartridge body 142, In various embodiments, cach vndulating
ridge can contprise a phrality of wave portions winding around the proximal and distal ends of the staple cavities 184, for
example. In various embodiments, each ridge 113, 114, and 115 can comprise a height defined from the cartridge deck 190
wherein, in certain embodiments, the height of each nidge 113, 114, and 115 can be uniform, or at least substantially
untiforin, across the length thereof In at least one embodiment, each ridge 113, 114, and 115 can have the same, or at least
substantially the same, height.

{B348] In varicus embodiments, as described above, the staple cavities defined in a staple cartridge body can comprise 2
staple positioned therein wherein the entirety of the staple can be positioned below the top surface, or tissue-contacting
surface, of the cartndge deck when the staple is in its onfired position. o certain other ernbodiments, at least a portion of
the staple, such as the tips of the staple legs, for example, can extend above the top surface, or tissue-contacting surface, of
the cartridge deck when the staples are m their vafired position. In some such erobodiments, the tips of the staples can
protrude from the deck and may snag on tissue as the staple cartridge is inserted into a surgical site. In at least one
erahodinent, referring now to FIG. 9, the ridges 113 and 114, for exampie, which extend above the tissue-contactng
cartridge deck 190, can at least partiaily surround and protect the mp egs 183 of staples 187 when they extend above the

cartridge deck 190 in their unfired position. Although the ridges 113 and 114 may not extend entirely around each opening

110, in various embodiments, the proximal ridge 113 may sufficiently surround one of the staple leg tips and the distal

ridge 114 may sufficiently surround the other stapie leg tip such that the staple leg tips do not contact the tissue prior to the
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ussue being compressed against the staple cartridge 142 and/or the staples 187 heing ejected from the staple cartuidge 142.
In at least one embodiment, the staple leg tips can be positioned below the top surfaces 116 of the ridges 113 and 114, In
certain embodiments, the staple leg tips can lie 10 a common plane with the top surfaces 116 of the ridges 113 and 114, T
various embodiments, as a result of the protection afforded by the ridges 113 and 114, for example, staples having a taller
staple height can he nused without the staple tips protruding from the staple cartrdge 142 in their unfired position. In certain

emnbodiments, referring again to FIG. 9, the ridges 113 and 114 can extend or increase the length in which the staple legs

183 of the staples 187 can be controlied and/or supported. In at least one such embodiment, cach ridge 113 and 114 can
extend or increase the length in which the staple legs 183 are supported on three sides thereof. Such embodiments can
prevent, or at least reduce the possibility of, the staple legs 183 from buckling when they are inserted through dense tissue,
such as bronchus tissue, for example.

(0141] In various embodinents, reforring again to FIG. 4, the cariridge body 85 can comprise cavities 84, slot 62, and
channels 86, for example, defined therein which can reduce the strength of the cartridge body 85, In various circurastances
especially when the cartridge body 85 is compressed by the anvil 20, for example, the cartridge body 85 can deflectas a
result of the load applied thereto. Tn at least one such erabodiraent, the portions of the carttidge deck 90 extending over the
channels 86, for example, may be especially thin and may be especially subject to deflection and/or breakage. In certain

erabodircents, referring again to FIGSE. 7 and 8, the ridges 113, 114, and/or 115 can be counfigured t¢ strengthen and/or

stiffen the cartridge body 185, In at least one such embodiment, the ridges 113 and 114, for example, can extend around

the openings 110 1o ordex to strengthen and/or stiffen the portions of the cartridge body 185 surrounding the staple cavities

124, In certain embodiments, the ridges 115, for example, can extend transversely over channels 86, or the like, defined
within the cartridge body 185 such that the ridges 115 can strengthen and/or stiffen the cartridge body 1835 surrounding the
channels 86. In vanous other embodiments, the cartridge body 185 can comprise any suitable number and configuration of

ridges extending theretrom in order to achieve the advantages described herein.

[0142] In various embodiments, a staple cartridge body 185 can be comprised of plastic materials, metallic materials,
and/or ceramic materials, for example. Some such materials can comprise Haquid crystal polymers, such as Vectra, for
example, thermoplastic polymers, such as polycarbounate, ABS, Noryl, polyamides (nylous}), polyethersulfones,
polyetherimides, such as Ultem, for example, and/or polymer blends of two or more of the aforementioned thermopiastic
polvmers, for example, wherein, in various embodiments, the cartridge body 185 can be formed by an injection molding
process, for example. Some such materials can comprise thermoset polymers, like thermaset polyesters, for exampile,
investment cast stainless steels, such as 17-4 PH, for exaraple, and/or metal Injection molded stainfess steels, such as 17-4
PH, for example. In at least one such embodiment, the ridges 113, 114, and/or 115 can be integrally formed with the
cartnidge deck 190 of the cartridge body 185, Tu certain embodiments, the ridges 113, 114, and/or 113 can be attached to
the cartridge deck 190 by at least one adhesive, for example.

{B143] Iu varicos embodiments, referring now to FIG. 12, a staple cartridge, such as staple cartridge 342, for example,
can comprise a cartridge body 385, a phurality of staple cavities 384 defined in the cartridge body 385, and a staple
positioned 10 each of the staple cavities 384, 1o certain embodiments, the cartridge body 385 can further comprise a first
side 345 comprising a first group of staple cavities 384, a second side 347 comprising a second group of staple cavities 384,

and a cartridge deck 390, In various embodiments, the cariridge body 385 can further comprise a plurality of ridges 315
extending from the cartridge deck 390 which can be positioned intermediate adiacent staple cavities 384 in a row of staple
cavities 384, In at least one embodinent, each ridge 315 can comprise a cross-shaped or X-shaped configuration, for
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example. Iu at least one such emabodimern, for example, cach ridge 313 can comprise a V-shaped portion 313 which can at
ieast partially surround a proximal end 311 of a staple cavity opening 310 and, in addition, a V-shaped portion 314 whick
can at least partially surround a distal end 312 of another staple cavity opening 310, In certain erabodiraents, only the
outermost rows of staple cavities 384 in cartridge body 385 can be at least partially surrounded by ridges 315, In certain

other embodinents, referring now to FIG. 13, a staple cartridge body 3857 can conprise ridges 315 which at least partzally
surround the opening 310 of every staple cavity 384 in the cartridge body. In any event, in various embodiments, cach
ridge can he configured to compress and conirol tissue positioned against the staple cartridge 342 as described above
and/or swround the staple legs of the staples extending above the deck 390

{6144] In various embodiments, referring now to FIG. 16, a staple cartnidge, such as staple cartridge 542, for example,
can comprise a cartridge body 585, a plurality of staple cavities 584 defined in the cartridge body 585, and a staple
positioned in cach of the staple cavities 584. In certain embodiments, the cartridge body 585 can further comprise a first
side 545 comprising a first group of staple cavities 584, a second side 547 comprising a second group of staple cavities 584,
and a cartridge deck 390. In various embodiments, the cartridge body 583 can further comprise a plurality of ridges 515
extending from the cartridge deck 590, wherein each nidge 515 can entirely surround or encompass a staple cavity opening
510. As illustrated in FIG. 16, some cavity openings 510 in the cartridge body 5835 may not be surrounded by aridge 513;
whereas, in various aliemative embodiments, refecring now to FIG. 16A, every cavily opening 510 in a cartridge body 585

can be surrounded by a ridge 515, Various embodiments are contemplated where a cartridge body comprises a first group

of staple cavities 584 which are surrounded by a ridge 515 and a second group of staple cavities 584 which are not

surrounded by a ridge 515, wherein staples having a taller staple height can be positioned in the first group of staple cavities

584 and wherein staples having a shorter staple height can be posttioned in the second group of staple cavities 584 such tha

neither the talier staples nor the shorter staples protrude from the staple cartridge 542. In at least one such embodiment, for
example, the cartridge body can be configured to utilize taller staples in one row of staple cavities 584 and shorter staplies in
another row of staple cavities 584, In certain embodiments, ridges 515 can surround all of the staple cavities 584 in the
outermost rows of staple cavities 584 in the cartridge body such that taller staples can be utilized in the owtermost rows and
shorter staples can be utilized in the innermost rows and/or intermediate rows of staple cavities 584, for example

{B145]  In various embodiments, referring now to FIG. 14, a staple cartridge, such as staple cartridge 442, for exanple,
can comprise a cartridge body 485, a plurality of staple cavities 484 defined in the cartridge body 485, and a staple
positioned in each of the staple cavities 484, In certain embodiments, the cartridge body 485 can further comprise a first
side 445 comprising a first group of staple cavities 484, a second side 447 coraprising a second group of staple cavities 484,
and a cartridge deck 490, In various embodiments, the cariridge body 445 can further comprise a plurality of ridges 415
extending froma the cartridge deck 490, wheretn cach ridge 415 can comprise a plurality, or array, of knorls. In use, an anwvil
can be utilized to position tissue against the knurls such that the tissue conforms to the contour of the knurls. In various
embodiments, each ridge 415 can comprise a plorality of pyramidal-shaped, or diamond-shaped, kuurds, for example, at
{cast partially surrounding one or more staple cavity openings 410 wherein, in at least one embodiment, the pyramidal-
shaped kaurls can polot upwardly frowm the cartnidge deck 490, In at least one embodiment, each pyramidal kourl can
comprise four triangular sides which can converge together to form a sharp point. In certain embodiments, referring to
PIG. 154, the pyranzidal knurls of ridges 415 can be truncated, wherein the top of each knurl can comprise a flat top surface
surrounded by inclined sides. Although four-sided pyramidal lmurds can be utilized, referring now to FIG. 15C, other

pyramidal shapes are contemplated which have less than four sides or more than four sides, such as three sides, tor
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example. Iu various embodiments, goe or more ridges 415 can comprise a plurality of cone-shaped knurls, wheretn each
cone-shaped knurl can comprise a circular, or at least substantially circular, base which tapers upwardly to form a sharp

,f‘ 3
D1

point. In certain exnbodiments, referring now to FIG. 158, the cone-shaped knors can be truncated, wherein the top of each

knurl can comprise a flat top surface surrounded by an annular side. In varicus embodiments, referring again to FIG. 14,
the knurls of the ridges 415 can extend along the lateral sides of the staple cavity openings 410 and/or between adjacent
staple cavity openings 410. In at least one embodiment, the knurls can extend around the proximal ends 411 and/or the
distal ends 412 of the staple cavity openings 410. In certain embodiments, the knurls of ridges 415 may only surround
some of the staple cavities 484 while, 1n cortain other embodiments, referring to FIG. 13, the knurls of ridges 415 may
cover the entirety, or at least the substantial entirety, of the cartridge deck 490, for example.
{#346] In various embodiments, referring now to FIG. 10, a staple cartridge, such as staple cartridge 242, for example,
can comprise a cartridge body 285, a pharality of staple cavities 284 defined in the cartridge body 285, and 2 staple
positioned 10 each of the staple cavities 284, 1o certain embodiments, the cartridge body 285 can further comprise a first
side 245 comprising a first group of staple cavities 284, a second side 247 comprising a second group of staple cavities 284,
and a cartridge deck 290. In various embodiments, the cartridge body 285 can further comprise a plurality of ridges, or
umps, 215 extending from the cartridge deck 290. In at least one such embodiment, each ridge 215 can extend
transversely between a center, or middle, portion of the cartridge body 245 positioned adjacent to a knife slot 262 and a
iateral portion of the cartridge body 245, More particularly, referring specifically to the first side 245 of the cartridge body

285, each ridge &

5 can comprise a first end 213 positioned adjacent to the kaife slot 262 and a second end 214 positioned

adjacent to the first side 261 of the cartridge body 285. Similarly, referring now to the second side 247 of the cartridge

sody 285, each ridge 215 can comprise a first end 213 positioned adjacent to the knife slot 262 and a second end 214

¥

positioned adjacent to the second side 263 of the cartridge body 285, In at least one embodiment, cach ridge 215 can
coraprise a height measured from the deck 290 wherein, in at least one such embodiment, the height of each ridge 215 can
vary along the length thereof. In certain embodiments, the second end 214 can be taller than the first end 213 and the
height of each ridge 215 can taper between the second end 214 and the first end 213, In certain alternative embodiments,
although not illustrated, the first end 213 of the ridge 215 can be taller than the second end 214, In at least on

embodiment, the height of each ridge 215 can taper Hoearly, or at jeast substantially hinearly, between the ends 213 and
214, In at least one such embodiment, the height of each nidge 215 can taper between a maximmim height at the second end
214 down to no height at all at the first end 213, In certain embodinents, the height of each nidge 215 can vary
geometrically between the ends 213 and 214, I certain alternative embodiments, referring now to FIG. 11, each ridge 2157
can comprise a uniform height across the length thereof.

{08471 As described above, the inner ends 213 of the ridges 215 can be shorter than the outer ends 214 of the vidges 2185,

In various circumstances, as a result, the inner ends 213 can apply less pressure to the tissue clamped between an anvil and

the staple cartuidge 242 as compared to the cuter ends 214, In varicus embodiments, as described above, each ridge 215
can extend transversely across the cartridge deck 290, In certain embodiments, each ridge 215 can extend along a ridge
axis which transects a longimdinal axis 299 of the cartridge body 285, In at least ane such embodiment, the ridge axes can
be perpendicular, or at least substantially perpendicular, to the longitudinal axis 299, In various embodiments, the staple
cavities 284 can be aganged 1 a plurality of rows, wherein cach row of staple cavities 284 can be defined along a
longitudinal axis which can be parallel o, or at least substantially parallel to, the longitudinal axis 299, In at least one

erabodiment, the ridge axes of the ridges 215 can extend in a direction which transect the longitudinal axes of the staple
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cavities 284, In at least oue such embodiment, the ridge axes of the ridges 215 can extend in a direction which is
perpendicular, or at least substantially perpendicular, to the longitudinal axes of the staple cavities 284, In various
embodiments, referning again to PIG. 10, each ridge 215 can comprise a crest 209 and, in addition, sloped surfaces 208
extending between the crest 209 and the cartridge deck 290, In certain embodiments, each sloped surface 208 can comprise
one or more flat surfaces, curved surfaces, concave surfaces, and/or convex surfaces, for exampie. In vanous embodiments,
each ridge 215 can extend along a path which extends across one or more openings 210 of the staple cavities 284, In at
ieast one such embodiment, such openings 210 can extend upwardly through the ridges 215. As the ridges 215 extend
transversely across the cartridge deck 290, the nidges 215, similar to the ridges 115, can increase the strength and/or
stiffiness of the cartridge body 285,
{0148} In various embodiments, referring now to FIGS. 17 and 18, a staple cartridge, such as staple cartridge 642, for

example, can comprise a cartridge body 685, a plurality of staple cavities 684 deftined in the cariridge body 685, and a

staple positioned in cach of the staple cavities 684, In certain erabodiraents, the cartridge hody 685 can further comprise &
first side 645 comprising a first group of staple cavities 684, a second side 647 comprising a second group of staple cavities
684, and a cartridge deck 698, In varicus embodiments, the cariridge body 685 can further comprise a plucality of ridges,
or bumps, 6135 extending from the cartridge deck 690. In at least one such embodiment, cach ridge 615 can extend in a
longitudinal divection, wherein each ridge 615 can comprise a distal end 613 and a proximal end 614, wherein the distal end
613 of the ridge 615 can positioned closer to the distal end 643 of the cartridge body 685, and wherein the proximal end

614 of the ridge 615 can be positioned closer to the proxirnal end 643, T at least one embodiment, each ridge 615 can
comprise a height measured from the deck 690 wherein, in at least one such embodiment, the height of each ridge 615 can
vary along the length thereof. In certain embodiments, the proximal end 614 can be taller than the distal end 613 and the
height of each ridge 615 can taper between the proximal end 614 and the distal end 613, In certain alternative

mbodiments, although not iilustrated, the distal end 613 of the ridge 615 can be taller than the proximal end 614, In &

ieast one embodirnent, the height of cach ridge 615 can taper linearly, or at least substantially linearly, between the ends
613 and 614. In at least one such embodiment, the height of each ridge 615 can taper botween a maximum height at the
proximal end 614 down to no height at all at the distal end 613, In certain embodiments, the height of each ridge 615 can
vary geometrically between the ends 613 and 614. In certain alternative embodiments, each ridge 615 can comprise a
uniformn height across the length thereof,
{03497 As described above, the distal ends 613 of the ridges 615 can be shorter than the proximal ends 614 of the ridges
615. In various circumstances, as a result, the distal ends 613 can apply less pressure to the tissue clamped between au
anvil and the staple cartridge 642 as compared to the proximal ends 614. In various embodiments, as described above, each
ridge 615 can extend longitudinally across the cartridge deck 698, In certain embodiments, each ridge 615 can extend
along a ridge axis which is parallel to, or at least substantially parallel to, a longitudinal axis 699 of the cartridge body 685,
In various ershodirnents, the staple cavities 684 can be arranged 1o a plurality of rows, wherein each row of staple cavities
634 can be defined along a longitudinal axis which can be paraliel to, or at least substantiaily parallel to, the ridge axes of
ridges 615. 1n at least one embodiment, referring agam to FIG. 18, each ridge 615 can coraprise a ramped surface which
can comprise one or more flat surfaces, curved surfaces, concave surfaces, and/or convex surfaces, for example. In at least
one such embodiment, the bottom of the ramped surface can face distally which can facilitate the sliding of tissue across the
staple cartridge 642 when the tissue is positioned in the end effector. In various embodiments, each ridge 615 can extend

along a path which extends across one or more openings 610 of the staple cavities 684. In at least one such embaodiment,

J
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such openings 610 can extend vpwardly through the ridges 615, As the ridges 615 extend transversely across the cartridge
deck 680, the ridges 615 can increase the strength and/or stiffhess of the cartridge body 685.

{B158] Iu varicos embodiments, further to the above, a surgical staple can be comprised of ttanium, such as titanium
wire, for example. In certain embodiments, a surgical staple can be comprised of an alloy corprising titanium, aluminam,
and/or vanadium, for example. In at least one embodiment, the surgical staple can be comprised of surgical stainless steel
aud/or an alloy comprised of cobalt and chromivm, for example. In any eveunt, the surgical staple can be comprised of

o

wmetal, such as titaniur, and a metal oxide outer surface, such as titanium oxide, for example. In various embodinments, the

&,
&
I~

metal pxide outer surface can be coated with a material. In certain embodiments, the coating material can be comprised of
polytetrafluoroethylene (PTFE), such as Teflon®, and/or a tetrathioroehtylene (TFE) such as ethylene-tetratluoroehtylene
{(ETFE)}, perfluroralloxyethylene-tetraflnoroehtylene (PFA), and/or Fluorinated Ethylene Propylene (FEP), for example.
~ertain coatings can comprise silicon. In various embodiments, such coating materials can prevent, or at least inhibit,
further oxidation of the metal. In certain embodiments, the coating materials can provide oue or more lubricious surfaces
against which the anvil, or staple pockets, can contact the staples in order to reduce the friction force therebetween. In
various circumstances, lower friction forces between the staples and the staple pockets can reduce the force reguired to
deform the staples.
{Gi51] The disclosures of U.S. Patent Applicaton Publication No, 2012/0074198, entitled STAPLE CARTRIDGE,
which was filed on September 29, 2010, now U.S. Patent No. 8,733,613, and U.S. Patent Application Publication No.
2013/8161375, extitded STAPLE CARTRIDGE, which was filed on Febroary 21, 2013, are hereby incorporated by
reference in their entirety.
{03821 An end effector of a surgical stapling tnstrument is Hlustrated 1o FIGS. 23 and 55, The end effector can include an
auvil, such as anvil 20, for example, and a jaw, or staple cartridge channel, 22 configured to removably support a staple
cartridge therein. A staple cartridge 2000, for exanmple, 18 positioned in the cartridge channel 22, The staple cartridge 2000
can comprise a cartridge body 2010 including a pharality of staple cavites 2050 defined theretn.  Each staple cavity 2650
can be confignred to removably store a stapie therein. The cartridge body 2010 can inchide a deck surface 2011 anda
tongitudinal slot 2015 defined in the deck surface 2011 configured to removably receive a firing member and/or catting
edge therein, The cartridge body 2010 can firrther comprise a distal end 2013, a proximal end 2016, and opposing
iongitudinal sides 2012 extending between the distal end 2013 and the proximal end 2016, In various instances, each
fongitudinal side 2012 can comprise a contiguous or continuous edge without interruptions defined therein. Up(m
coraparing FIGS. 7 and 23, for instauce, the reader will appreciate that the longitadinal sides of the staple cartridge
depicted in FIG. 7 comprises at least one notch defined therein while the longitudinal sides 2012 comprise no such notches.
[6153] Referring primarily to PXG. 55, the cartridge body 2010 can further comprise a plorality of projections 2051
extending from the deck surface 2011, Projections 2051 can be configured to engage tissue positioned intermediate the
anvil 20 and the carteidge 2000 and control the movement of the tissue relative to the cartridge 2000, Tissue can move
refative to the cartridge 2000 in various instances. In at least one instance, tissue can flow relative to the cartridge 2000
whernt the anvil 20 1s moved between an open posttion (F¥G. 23} and a closed position in which the tissue 1s squeezed
between the anvil 20 and the cartridge 2000, In such instances, the tissue may flow ia-teraliy toward the longitudinal sides
2612, distally toward the distal end 2013, and/or proximally toward the proximal end 2016, In at least one other instanc

tissue can flow relative o the cartridge 2000 when the cutting edge 18 advanced distally through the tissue captured between

the anvil 20 and the cartridge 2000. In such instances, tissue may flow laterally, distally, and/or proximally, but it prinwarily
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{lows distally due to the distal ovement of the cutting edge, In vanous instances, projections 2051 can be configured to
iimit or prevent the flow of the tissue relative to the staple cartridge. Projections 2051 can be positioned at the proximal end
and/or the distal end of the staple cavities 2050, In various 1ustances, each projection 2051 can corapuise a coff extending
around an end of 3 staple cavity 2050, In certain instances, each projection 2051 can comprise an arcuate ridge extending
around an end of a staple cavity 2050.
[#3154] Referring primarily to FIG. 55, the cartridge body 2010 can comprise a sloped transition 2014 extending betwee
the distal tip of the cartridge body 2010 and the deck surface 2011, The sloped transition 2014 can facilitate the movement
of'the cartridge 2000 relative o the tissue when positioning the cartridge 2000 and the anvil 20 within a surgical site. In
such instances, the tissue can slide over the sloped surface 2014, In various instances, the sloped surface 2014 can
comprise a radiused surface.  In various instances, the sloped surface 2014 can commprise an angled surface. In certain
instances, the sloped surface 2014 can comprise a concave surface and/or a convex surface. In at least one instance, as
iltustrated in FIQ. 55, the sloped surface 2014 can comprise a distal concave surface which transitions into a flat, angled
surface which transitions into a proximal convex surface, for example.
{BI155] 'The staple cavities 2050 defined in the cartridge body 2010 can be arranged in longitudinal rows, For instance,
three longitudinal rows of staple cavities 2050 can be arranged on a first side of the longitudinal slot 2015 and three
tongitadinal vows of staple cavities 2050 can be arcanged on a secound side of the longrtudinal slot 2105, Fach longitodingl
row can include a distal-most staple cavity 2050 adjacent fo the distal end 2013 and a proximal-most staple cavity 2050
adjacent to the proximal end 2016, In various instances, the cartridge body 2010 can further comprise projections 2053
extending from the deck surface 2011, The projections 2053 can be positioned at the distal ends of the distal-most stapie
cavities 2050. Fach projection 2053 can comprise a distal sloped surface, for example, configured to facilitate the insertion
of the tissue between the staple cartridge 2000 and the anvil 20, In various instances, the distal-most cavities 20590 can each
include a projection 2053 positioned at the distal end thereof and a projection 2051 positioned at a proximal end thereof.
{68861 Each projection 2051 and/or projeciion 2053 can be configured to support at least a portion of a staple removably
tored in a staple cavity 2050, In various instances, each projection 2051 can extend an endwall 2052 of the staple cavity
2050 above the deck 2011, In certain instances, referning generally to FIGS. 24 and 26-29, a staple positioned within the
staple cavity 2050 can include a base, a first leg extending fron: the base at a first angle, and a second leg extending from
the base at a second angle. The first leg can be in contact with a first endwall 2052 (FIG. 35 of a staple cavity 2050 and
the second leg can be in contact with a second endwall 2052 of the staple cavity. In certain instances, the distance, or
spread, between the first leg and the second leg of the staple can be wider than the distance between the eadwalls 2052 such
that, when the staple is positioned within the staple cavity 2050, the legs are biased inwardly by the endwalls 2052, When

the staple s stored within the staple cavity 2050 {n its onfived, or unlified, position, the tips of the stap
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nay be
positioned within the pmjections 2051. Insuch instances, the projections 2051 can support and protect the tips of the staple
legs above the deck 2611, In some instances, the tips of the staple legs may be positoned below the projections 2051 when
the staple is in its unfired position and, thus, the projections 2051 may not support the staple legs when the staple is in its

mifired position. When such a staple is fired, or lifled out of the staple cavity 2030, the stapie legs may then come into
contact with and be supported by the projections 2051, In any event, the projections 2051 can continue to support the
staple legs as the staple is deployed unti} the staple has been sufficiently fired and/or lifted out of the staple cavity 2050
such that the staple legs are no longer 1n contact with the projections 2051, Projections 2053 can perform in a similar
manner as that described in connection with projections 2051,
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[6157] o varicus instances, further o the above, 2 projection 2051 can extend a staple cavity 2050 above the deck 2011
of the cartridge body 2010. In certain instances, the projection 2051 can be configured such that an endwall 2052 of the
staple cavity 2050 extends seamlessty into the projection 2051, Stated another way, a searaless surface can be defined
between the endwall 2052 and the projection 2051, Such a scamless surface can reduce the possibility of a staple leg which
is biased against the endwall 2052 and the projection 2051 from countacting an edge or step defined within the staple cavity
2050 and/or digging into the sidewall of the staple cavity 2050, FIG. 35A illustrates a step 2056 defined between the

projection 2051 and the endwall 2052, While the step 2056 comprises an outward step and not an inward step, the step
2056 can be climinated to provide a searnless surface as discussed above. In embodiments where the cartridge body 2010 is
formed during an injection molding process, the cartridge 2010 can be formed in a mold cavity defined between two halves

of an injection mold. The two halves of the injection mold can contact one another o seal, or at least substanuaily seal, the

mold cavity. The interface between the two mold halves is often referred to as the seal line, or parting line, and, ofientimes,
a stoall ledge or lip is formed in the cartridge body along the seal line. This is especiaﬂy true when the seal bine (s used
vent air from the mold cavity during the injection molding process. This ledge or lip is often referred to as “flash’. The
injection mold can be carefully designed such that the seal line does not produce aledge or lip in the endwall 2052 and/or
the inwardly-facing surface of the projection 2051, In at least one instance, the projection 2051 can comprise an end cuff
portion 2057 and a trausition portion 2058 extending frora opposite ends of the cuff portion to the deck 2011, The seal line
between the two mold halves can be selected such that it extends along the top surface of the projection 2051, An
exemplary seal line 2059 is depicted in FIG. 554, although other suitable seal lines could be selected.

{0158] A staple cartridge 2800 is illusirated in FIGS. 56 and 57. The staple cartridge 2800 can include a cartridge body
281¢. The cartridge body 2810 can comprise a distal end 2213, a proximal end 2816, and opposing lateral sides 2812,
Simniiar to the above, each lateral side 2812 may comprise a contiguous edge without notches defined therein, The cartridge
hody 2810 can further include a deck 2811, a plarality of staple cavities 2850 defined in the deck 2811, and a longitudinal
siot 2815 configured to receive a knife edge of a firing member, for example. The cartnidge body 2810 can further

comprise ridges 2851 extending from the deck 2811, In various instances, the ridges 2851 can comprise a pattern. In at

fo—

cast one instance, cach ridge 2851 can extend between a lateral side 2812 and the longitudinal slot 2815, Each ridge 2851
can comprise any suitable configuration, such as a plateay, for example. One or more staple cavities 2850 can extend
through the ridge 2851, In some instances, at least a portion of a staple cavity 2850 in the inner row of staple cavities 2856,
at least a portion of a staple cavity 2850 in the middle row of staple cavities 2856, and/or at least a portion of a staple cavity
2850 in an outer row of staple cavities 2850 can extend through the plateay of a ridge 2851, Each ridge 2851 can comprise
an inner end 2858 positioned adjacent to the longitudinal slot 2815 and an outer end 2859 positioned adjacent to a lateral
side 2812, In certain instances, the mner end 2858 can be positioned distally with respect to the cuter end 2859, In othet
instances, although not illustrated, the outer end 2859 can be positioned distally with respect to the inner end 2858, The
ridges 2851 can be parallel, for example. In certain tustances, the ndges 2851 can comprise a tread pattern, for example. In
at least one instance, the ridges 2851 extending from the deck 2811 on a first side of the longitudinal slot 2815 can
comprise a riror image of the ridges 2851 extending frorn the deck on a secound side of the longitudinal siot 2815, In
various instances, gaps can be defined between the ridges 2851, Tissue can flow into the gaps when the tissue is
compressed against the cartridge deck 2811 by an anvil, for example. The gaps can be configured to direct the flow of

tissue in a desired direction.
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[01589] A staple cartridge 2900 is illostrated 10 PUG. 58, The staple cartridge 2900 can include a cartnidge body 2918, The
cartridge body 2910 can comprise a distal end 2913, a proximal end, and opposing lateral sides 2912, Similar to the above,
each lateral side 2912 may cowprise a contigunus edge without notches defived therern. The cartridge body 2910 can

further inchide a deck 2911, a plurality of staple cavities 2950 defined 1u the deck 2911, and a longitudinal slot 2915

74

contigured 1o receive a knife edge of a firing member, for example. The cartridge body 2910 can further comprise ridges
2951 extending from the deck 2911, In various instances, the ridges 2951 can comprise a pattern. Pach ridge 2951 can
extend hetween the distal end 2913 and the proximal end of the cartridze body 2910, In at least one instance, each ridge
2951 can extend toward a lateral side 2912 and toward the longitudinal slot 2915, In various tastances, each ridge 2951 can
comprise angled portions 2954 which extend inwardly and proximally, straight portions 2955 which extend longitudinaliy,
and angled portions 2956 which extend inwardly and distally. The ridges 2951 can extend around and/or between the
staple cavities 2950, In at least one instance, the angled portions 2954 and the angled portions 2956 can extend between
staple cavities 2950 i 2 longitudinal row of staple cavites 2950, The ridges 2951 can be parallel to one another, for
example. In certain instances, the ridges 2951 can comprise a tread pattern, for example. In at least one instance, the ridges

2951 extending from the deck 2911 ona

first side of the longitudinal slot 2915 can coraprise a mirvor image of the mges
2951 extending from the deck on a second side of the longitudinal slot 2915, In various instances, gaps can be define
between the nidges 2951, Tissue can flow wto the gaps when the fissue is compressed against the carindge deck 2911 by
an anvil, for example. The gaps can be configured to direct the flow of tissue in a desired direction.

{B168] A staple cartridge can 1nclode a vniform array of projections extending therefrom. In other instances, the array
may not be uniform. In certain instances, the projections in the array may not extend a staple cavity. In various instances,
the projections in the array may not support a staple.

[B3161] A staple cartnidge 3000 is illusirated in FIGS. 59 and 60, The staple cartridge 3000 can include a cartridge body
3010, The cartridge body 3610 can comprise a distal end 3013, a proximal end, and opposing lateral sides 3012, Similar to
the above, each lateral side 3012 may comprise a contiguous edge without notches defined therein. The cariridge body
3010 can fiarther inchide a deck 3011, a phavality of stapie cavities 3030 defined in the dock 3011, and a longitudinal slot
3015 configured to receive a knife edge of a firing member, for example. The cartridge body 3010 can further comprise
pmj ections 3051 extending from the deck 3011, In various instances, the projections 3051 can comprise a pattern. In at

east one instance, each projection 3051 can comprise a pyramidal configuration. A pyramidal cgnhgmatmn can include

,..

four sides which culminate in a point, for example. Alternatively, the four sides conld culminate 1o a flat surface, for

3

example. Alternatively, a pyramidal configuration can include three sides which culminate in a point, for example. In any

o
event, as illustrated in FIG. 59, an array of projections 3051 can extend across the deck 3011 between the longitudinal slot
3015 and the lateral sides 3012, The projections 3051 can be arranged around the staple cavities 3050, The staple cavities

3050 can be arranged in longitudinal rows and the projections 3051 can be positi(med intermediate the staple cavities 3050

within a longitadinal row of staple cavities 3050. 1hep rajections 3051 can be positioned intermediate staple cavities 3050
in adjacent longitudinal rows of staple cavities 3050. The projections 3051 can be positioned intermediate the innermost

rows of staple cavities 3050 and the longitudinal channel 3615, The projections 3051 can be positioned intermediate the
outermost rows of staple cavities 3050 and the lateral edges 3012, The projections 3051 can be positioned distally with
respect to the distal-most staple cavities 3050, The projections 3051 can be positioned proximally with respect to the

proximal-most staple cavities 3050, The projections 3051 may be positioned distally with respect to the distal end of the
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tongitadinal slot 3015, To other 1nstances, the projections 3031 may not be positioned distally with respect 1o the distal end
of the longitudinal slot 3015,

{B162] A swaple cartridge 3100 is 1llusirated in FIGS. 61 and 62, The staple cartridge 3100 can include aca m"idge hody
3110, The cartnidge body 3110 can comprise a distal end 3113, a proximal end, and opposing lateral sides 3112, Similar to

the above, cach lateral side 3112 may comprise a contignous edge without notches detined therein. The cariridge body

3110 can further include a deck 3111, a plurality of stapie cavities 3150 defined in the declk 3111, and a lougitudinal slot
3115 configured to receive a knife edge of a firing member, for example. The cartridge body 3110 can fixrther comprise

projections 3151 extending from the deck 3111, In various instances, the projections 3151 can comprise a pattern. In at

least one instance, sach projection 3151 can comprise a dome configuration. A dome configuration can include a hemu-

spherical protrusion, for example. In some instances, a dome could culminate in a flat surfzce. As illustrated n FIG. 61, an

5
1

array of projections 3151 can extend across the deck 3111 between the longitudinal slot 3115 and the lateral sides 3112,

The projections 3151 can be arranged arcund the staple cavities 3150, The staple cavities 3150 can be arranged in

(4]

iongitudinal rows and the projections 3151 can be positioned intermediate the staple cavities 3150 within a longitadinal row
of staple cavities 3150, The projections 3151 can be positioned intermediate staple cavities 3150 in adjacent longitudinal
rows of staple cavities 3150, The projections 3151 can be positioned intermediate the innermost rows of staple cavitics
3150 and the longrtudinal channel 3115, The projecuions 3151 can be positioted jutermediate the outermast rows of staple
cavities 3150 and the lateral edges 3112, The projections 3151 can be positioned distally with respect to the distal-most
staple cavities 3150, The projecuons 3151 can be positioned proximally with respect to the proximal-most staple cavities
3150. The projections 3151 may be positioned distally with respect to the distal end of the longitudinal slot 3115, In othe
instances, the projections 3151 may not be positioned distally with respect to the distal end of the longitudinal slot 3115,
[B3163] A staple cartndge 3200 is illusirated in FIG. 63, The staple cartridge 3200 can include a cartridge body 3210, The

cartridge body 3210 can comprise a distal end 3213, a proximal end, and opposing iateral sides 3212, Similar to the above,

cach lateral side 3212 may mmprise a contiguous edge without notches defined therein. The cartridge body 3216 can
further include a deck 3211, a plurality of staple cavities 3250 defined in the deck 3211, and a 1011gitudinal slot 3215
configured to recetve a knife edge of a fring member, for example. The cartridge body 3210 can further comprise

projections 3251 extending from the deck 3211, Similar to projections 2051, projections 3251 can be configured to engage
tissue positioned intermediate an anvil and the cartridge 3200 and control the movement of the tissue relative to the
cartridge 3200, In varicus instances, the projections 3251 can be configured to limit or prevent the flow of the tissue
relative to the staple cartridge. Projections 3251 can be positioned at the proximal end and/or the distal end of the staple
cavities 3250, In various instances, each projection 3251 can comprise a cuff extending around an end of a staple cavity
3250, In certain mnstances, each projection 3251 can comprise an arcuate ridge extending around an end of a staple cavity
3250. In various instances, each projection 3251 can include one or more protrusions 3254 defined thereon. The
protrusions 3254 can provide a textored surface which fraproves the geip or hold that the projections 3251 can apply to the
tissue positioned intermediate the anvil and the staple cartridge 3200. In various instances, cach protrusion 3254 can
comyprise a nub, for example. In certain instances, each protnusion 3254 can comprise a dome. In at least one 1nstance, the

rotrusions 3254 can be comprised of an elastomeric material, such as rubber, a thermoplastic elastomer, and/or

]

santoprene, for exampie, molded onto the projections 3251 which can be comprised of plastic material, for example. In

-

various insiances, the protrusions 3254 can be comprised of a pliable material and may not traumatize the tissue

5 -

compressed by the protrusions 3254, The cartridge body 3210 can firther comprise projections 3233, Similar to
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rojections 2033, the projections 3253 can be positioned at the distal ends of the distal-mast staple cavities 3250, Each

rojection 3253 can comprise a distal sloped surface, for example, configured to facilitate the insertion of the tissue
hetween the staple cartridge 3200 and the anvil. In various 1nstances, the distal-most cavities 3250 can each inchide &
projection 3253 positioned at the distal end thereof and a prajection 3251 positioned at a proximal end thereof. Also
similar 1o the above, each projection 3251 and/or projection 3253 can be configured to support at least a portion of a staple
removably stored in a staple cavity 3250.

{B164] A staple 2130 ig ilhwstrated in FIG. 24 which comprises a base 2131, a first staple leg 2132a extending from a first

end of the base 2131, and a second staple leg 2132b extending from a second end of the base 2131, The distance botween
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the second end of the base 2131 can be referred 1o as the crown distance, and is indicaied
by dimension E. The first staple leg 2132a comprises a first portion 2133a extending from the base 2131 and a secound
p@ﬂ ion 2134z extending from the first portion 2133a. The first portion 2133a can extend at a first angle from the base

2131, This first angle can be indicated by an angle ¥, which s roeasured from the vertical divection. The second portion
2134a can extend at a second angle from the first portion 2133a. This second angle can be indicated by an angle K, which
1§ also measared froma the vertical direction. The reader will appreciate that the first portion 2133a and the second portion
2134a are not collinear; rather, the first portion 2133a extends along a first axis 2137a and the second portion 2134a
extends along a second axis 2138a which is different than the Grst axis 2137a. A joint 2135a interconnects the Grst portion

£

21332 and the second portion 2134a and is located a distance D measured from a support surface 2139 defined on the
bottom of the base 2131, The second portion 2134a 1actudes a leg tip 2136a which 18 located & distance C measured from
the base support surface 2139, The first portion 2133a can comprise a first cantilever extending from the base 2131 and the
secaond poriion 2134a can comprise a second cantilever extending from the fiest portion 21332, Distance D can define the
first cantilever distance and the difference between distance C and distance I can define the second cantilever distance
{3165] The second staple leg 2132b conprises a first portion 2133b extending from the base 2131 and a second portion
2134b extending from the first portion 2133b. The first portion 2133b can extend at a first angle from the base 2131, This
first angle can be indicated by an angle G, which is measured from the vertical direction. Angle G may or may not be the
satne as angle F, described above. When the secound staple leg 2132b is positioned distally with respect to the first staple

iog 21324, in at least one instance, angle G can be smaller than angle F, fo

5

example. Alterpatively, when the first staple
ieg 2132a 15 positioned distally with respect to the second staple leg 2132b, in at least one instance, angle F can be smaller
than angle G, for example. The second portion 2134b can extend at a second angle from the first portion 2133b. This
second angle can be 1ndicated by an angle H, which is also measured from the vertical direction. Angle H may or may not
be the same as angle K, described above. When the second stapie leg 2132b is positioned distally with respect to the firs
staple leg 21324, 1o at least oue instance, angle H can be srnaller than angle K, for example. Alternatively, when the first

._

staple leg 2132a is positioned distally with respect to the second stapie leg 2132b, in at least one instance, angle K can be
smaller than angle H, for exaraple. The reader will appreciate that the Gest portion 2133b and the second portion 231 34b are
not collinear; rather, the first portion 2133b extends along a first axis 2137b and the second portion 2134b extends along a
secand axis 2138b which 1s different than the first axis 2137b. A joiat 2135b interconnects the first portion 2133b and the
second portion 2134pb and is located a distance B measured from a support surface 2139 defined on the bottom of the base

2131, Distance B may or may not be the same as distance I3, described above. The second portion 2134b inchudes a leg tip

iy

T

2136b which is located a distance A measured from the base support surface 2139, Distance A may or may not be the same
distance as distance C, described above. The first portion 2133b can comprise a first cantilever extending from the base

29
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2131 and the second portion 2134b can comprise a second cantilover extending from the 8est portion 2133b. Distance B
can define the first cantilever distance and the difference between distance A and distance B can define the second
cantifever distance. The distance between the frst tip 2136a of the first staple leg 21322 and the second tip 2136b of the
second staple leg 2312 can define the spread distance between the staple legs 2132a, 2132b and is indicated by distance .
Distance J may or may uot be wider than the crown distance E, described above.
[Bi166] FIG. 25 depicts the staple 2130 posinoned within a staple cavity 2150 defined in a cartridge 2110 and supported
by a staple driver 2040. The reader will approciate that the legs 2132a and 2132b of the staple 2130 have been biased or
flexed inwardly by the end walls of the staple cavity 2150, As a result, the distances A, B, C, D, E and J may have changed
and are represented by A°, B, C, IV, B, and I, respectively. The staple 2130 can be comprised of a resilient material,
such as stainless steel and/or titanivm, for exarple, and the changes to these distances can be reversed, or at least partially
reversed, when the staple 21306 is gjected from the staple cavity 2150, Similarly, the angles F, G, H, and K may have
changed as a result of positioning the staple 2130 in the staple cavity 2156 and are represented by angles 17, G°, H', and K,
respectively. As described above, the staple 2130 can be comprised of a resilient material and the changes to these angles
can be reversed, or at teast partially reversed, wheun the staple 2130 18 gjected from the staple cavity 2150, FIG. 25
ilhustrates the staple 2130 and the driver 2040 in an unfired position. In this unfired position, the tip 2136a of the first
staple leg 2132a may extend above a deck surface 2111 ofthe cartridge 2110 and may be positioned within and protected
by a projection 2150a extending from the deck surface 2111 and, similarly, the tip 2136b of the second staple leg 2132b
may extend above the deck surface 2111 and may be positioned within and protected by a projection 21 50b extending from
the deck surface 2111,
163677 A staple 2230 is {liustrated in FIG. 26, The staple 2230 can comprise a base 2231, a first leg 2232a extending
from the base 2231, and a second leg 2232b extending from the base 2231, The first leg 22324 can comprise a first portion
2233a connected to the base 2231 and a second portion 2234a extending from the first portion 2233a. The second leg
2232b can comprise a first portion 2233b connected to the base 2231 and 3 second portion 2234b extending from the first
portion 2233b. The base 2231, the first portion 2233a, and the first portion 2233h can comprise a generally V-shaped
configuration. In various instances, the second portion 2234a can extend inwardly from the 8rst portion 22334 at a joint
2235a and, similarly, the second portion 2234b can extend inwardly from the first portion 2233b at a joint 2235h. The base
2231, the first leg 22324, and the second leg 2232b can be configured and arranged such that the staple 2230 is symmetrical
in its unformed, or unfired, configuration lustrated in FIG. 26, In various instances, the first leg 2232a can be positioned
distally with respect to the second leg 2232b. Alternatively, the first leg 2232a can be positioned proximally with respect to

the second leg 2232b.

N 3,

{0868] A staple 2330 is {llustrated in FIG. 27, The staple 2330 can comprise a base 2331, a frst leg 23322 extending
from the base 2331, and a second leg 2332b extending from the base 2331, The first leg 2332a can comprise a straight

portion 2333a counected to the base 2331 which extends along an axis. The second leg

1332b can comprise a first portion

2333b connected to the base 2331 and a second portion 2334b extending from the first portion 2333b. The base 2331, the
straight portion 23332, and the first portion 2333b can comprise a generally V-shaped configoration. In various instance

the second portion 2334b can extend inwardly from the first portion 2333b at a joint 2335b. The base 2331, the first lcg
2332a, and the second leg 2332h can be configured and arranged such that the staple 2330 is asymmeirical in its unformed,

or unfired, configuration ithustrated in FIG. 27, In vanous instances, the first leg 2332a can be positioned distally with

30



WO 2015/160876 PCT/US2015/025852

respect to the second leg 2332b. Alternatively, the first leg 2332a can be positioned proximally with respect to the second
leg 2332h.

(B169] A staple 2430 15 ilhustrated in FIG. 28. The staple 2430 can comprise a base 2431, a first log 2432a extending
from the base 2431, and a second leg 2432 extending from the base 2431, The first leg 2432a can comprise a first portion
2433a connected to the base 2431 and a second portion 24341 extending from the first portion 2433a. The second log
2432k can comprise a first portion 2433b connected 1o the base 2431 and a second portion 2434b extending from the first
portion 2433b. The base 2431, the first portion 24334, and the first portion 2433b can comprise a generally V-shaped
configaration. In various instances, the second portion 2434a can extend inwardly from the first pomon 2433%a at a first
angle at a joint 24351 and, similarly, the second portion 2434b can extend fnwardly from the first portion 2433b at a second
augle at a joint 2435b. The first angle and the second angle can be different. The base 2431, the first leg 24324, and the
second leg 2432h can be configured and arranged such that the staple 2430 is asymmetrical in its unformed, or unfired,
configoration tustrated in FIG. 28, In various 1nstances, the first leg 2432a can be positioned distally with respect to the
second leg 2432b. Alternatively, the first leg 2432a can be poxmcncd proximally with respect to the second leg 2432b.
B178] A staple 2530 15 ilhustrated in FIG. 29. The staple 2530 can comprise a base 2531, a first leg 2532a extending

from the base 2531, and a second leg 2532b extending from the base 2531, The first leg 2532a can comprise a first portion

“"O

2533a connected to the base 2531 and a second portion 25342 extending from the Birst portion 2533a. The second leg
2532b can comprise a first p(mion 2533b connected to the base 2531 and a second portion 2534b extending from the first

portion 25330, The base 2531, the first portion 25334, and the first portion 2533b can comprise a generally V-

configuration. In various instances, the second portion 2534a can extend inwardly from the first portion 253343 at & first
angle at a joint 25351 and, similarly, the second portion 2534b can extend fnwardly from the first portion 2533b at a second
augle at a joint 2535b. The first angle and the second angle can be different. The base 2531, the first leg 25324, and the
second leg 2532h can be configured and arranged such that the staple 2530 is asymmetrical in its unformed, or unfired,
configaration iflustrated in FIG. 29. The staple 2530 can be simuilar to the staple 2430 in many respects and, o at least one
instance, can include a wider base 2531 than the base 2431, for example. o certain instances, a wider staple base can be
accommodated within a given staple cavity when the staple leg 2532a and/or the staple leg 2532b extend in directions
which are closer to the vertical direction. In various instances, the first leg 2532a can be positioned distally with respect to
the second leg 2532b. Alternatively, the first leg 25323 can be positioned proximally with respect to the second leg 2532b.
[0371]  As discussed above, the tissue captured between an anvil and a stapie cartridge of a surgical end effector can move
within or flow relative o the end effector during use. As also discussed above, this movement or flow can be generally
distal as the firing member of the end effector is moved distally to fire the staples removably stored in the staple cartridge
and incise the tissue. Were the firing member moved proxinally, the movement or flow of the tissue would be generally
proxinial. Nonetheless, the distal flow of the tissue can shitt the staples distally during the firing process. This

phenomenan is depicted in FIG. 30. FIG. 30 illustrates a staple 2630 betng ejected from a staple cavity 2650 defined ina
cartridge body 2610, The staple 2630 is illusirated in at least partially fired position wherein a base 2631 of the staple 2630
is being raoved upwardly toward the anvil 20 by a staple drver 2640 and wherein legs 26322, 2632b of the staple 2630
have emerged from the staple cavity 2650 and have contacted the anvil 20. As the reader will appreciate, the staple cavity
2650 can include a first projection 2651a and a first endwall 2652a which are contigured to support the first staple leg
2632a and, sumnilarly, a second projection 2651b and a second sidewall 2652b which are configured to support the second

staple leg 2632b as the staple 2630 is ¢jected from the staple cavity 2650 by the driver 2640, As illustrated in FIG. 30,

3
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however, the staple 2630 can be shifted distally duxing the firing process such that the staple leg 2632a 1s shifted away from
the first endwall 2652a and the staple log 2632b is shifted over the second projection 2651b. Although the staple 2630 has
hieen shifted distally, the first leg 2632a has still been received within a first forming cup 222 of a staple pocket defined in
the anvil 20 and the second leg 2632b has still been received within a second forming cup 22b of the staple pocket.

Although the staple legs 26323, 2632b may contact their respective forming cups 22a, 22h, the distal shifting of the staple

2630 may not result in a symetrically formed staple, as illustrated 1o FIG. 31, for example. FIG. 31 illustrates the staple
2630 iifted into a position above a cartridge deck surface 2611 of the cartridge body 2610 by the staple driver 2640 and

deformed into its fully fired configuration.

[0372]  As discussed above, symmetrical staples may be deformed asymmetrically as a result of being shifted by the tissue
captured within an end effector. In various instances, a staple cartridge can utilize asyrumetrical staples, such as the
asymmetrical staples iihustrated in FEGS. 24 and 27-29, for example, which can compensate for this shifting. The staple
legs of these asymmaetrical staples can be configured in such a way that, when the asymraetnical staples are shified distally,

they may be shifted into an orientation which may cause them o be deformed into a symmetrical, or an at least more
symmetrical, fired coufiguration. FIG. 84 depicts a staple cartridge 4800 which coraprises a cartridge body 4810 inchuding
a plurality of stapic cavities 4850 defined therein, asymmetrical staples positioned within the staple cavities 4850, and a
plurality of drivers 4840 configured to eject the staples from the staple cavities 4850, The cartridge bady 4816 can includ

a distal end 4813 and a proximal end 4816 wherein the staple cavities 4850 can be arranged in longimdinal rows defined in
the cartridge body 4810, The cartridge body 4810 is cross-secuoned in FIG. 84 in such & msuner so as o depict one such
fongitudinal row of staple cavities 4850. In some instances, the staples removably stored within & longitudinal row of

staple cavities 4850 may have the same asymmeirical configuration while, in other instances, as iHustrated in FIG. 84, the

s

staples may have different asymmetrical configurations. For instance, staples 48307 are stored 1n the proximal end of the

s

iongitudinal row while staples 48307 are stored in distal end of the longitudinal row. Similar to the above, each staple
Lol

s

4830° may include a first staple leg 48324 and a second staple leg 48320 wherein one or both of the staple legs can
: p i

include

o
IS
i

several segments, such as segments 4833b° and 4834b” of the second staple leg 483217,

>

rexampie. Also similar

to the above, cach staple 48307 may inchude a first staple leg 48324” and a second staple leg 4832 wherein one or both of

the staple legs can inchide soveral segments, such as sogments 4833a” and 4834a” of the first staple leg 48322” and

segments 483307 and 483407 of the second staple leg 48327, for example. Upoun comparing staples 48307 and staples
& o 5

18307, the reader will approeciate that the angle between the segrments 433307 and 4834b” of the staples 42307 is more
pronounced, or larger, thao the angle between the segments 483307 and 4834h” of the staples 483(°, Stated another way,
the distal staples 48307 can be more asymmetrical than the proximal staples 48307, In some instances, the tissue movement
at the distal end 4813 of the staple cartridge 4500 can be larger than the tissoe movernent at the proximal end 4816 and,
correspondingly, the shift in the staple orientations can be larger at the distal end 4813 of the staple cartridge 4800 than the
proximal end 4816, The larger asyonuetry of the distal staples 48307 can corapensate for the larger staple shifis ag
compared to the smaller asymmetry of the proximal staples 4830” which are subjected to smaller staple shifts. This is but
one example and any suitable assortment of staples could be utilized within a staple row to compensate for different staple
shifts. It is contemplated, for example, that the staples located at the proximal end of a longitudinal row could have a larger
asyraraetry than the staples located at the distal end of the longitudinal row. t {s also contemplated that a longimdinal row

could utilize more than two groups of asymmetrical staples.
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{61731 As mentioned above, the tissue movernent or flow at the distal end of an end effector can be larger than the tissue
movement or flow at the proximal end of the end effector, in various instances. Such instances can arise as a result of the
distal movement of the firing member within the end effector. Although the firing member (s configured to progressively
staple and incise the tissue as it is moved distally, the firing member can also plow or push the tissue distally. This pushing
or plowing etfect may begin at the proximal end of the end effector and may compound as the firing member is moved
distally such that the largest pushing or plowing effect s realized at the distal end of the end effector. Thus, further to the
above, a gradient in staple asymmetrics may be utilized within 2 longitudinal staple row to compensate for a gradient in
tissue movement aud sta:')lc s.uitmﬁ

{0174] In addition to or in lieu of the above, a staple cartridge could utilize projections having ditferent heights 1o control
the movement of tissue within an end effector. In varicus instances, the projections disclosed herein which extend from a
deck of a staple cartridge can reduce the gap between the staple cartridge and the anvil of the end effoctor. As aresult, the
projections can apply a larger localized pressure to the tissue positioned intermediate the anvil and the staple cartridge as
compared to embodiments without projections. In various instances, projections having a taller height can apply a larger
corapressive force or pressure 1o the tissue while projections baving a shorter beight cant apply a relatively smaller
compressive force or pressure to the tissue. Along these lines, taller projections can provide greater control over tissue
moveraent than shorter projections. As the reader will recall, the tissue movement at the proxirnal end of an end effector
may be less than the tissue movement at the distal end of the end effector and, as a result, referring again to FIG. 84, the
staple cartridge 4800 can utibze shorter projections 4851 at the proximal end 4816 of the cartridge body 4810 and taller

S

projections 48517 at the distal end 4813, In at least one instance, the shorter projections 483517 can extend a distance 48557

from a deck surface 4811 of the cartridge bady 4810 and the taller projections 48517 can extend a distance 4855” from the
shorter projections 4851°. In certain instances, the projections extending from a cartridge body can comprise a gradient of
heights extending between a proximal end and a distal end of the cartridge body. In at least one instance, as discussed

above, the tallest projections of the gradient can be at the distal end of the cartridge body while the shortest projections of

the gradient can be at the proximal end of the cartridge body. In other circumstances, the tallest projections of the gradient

can be at the proximal end of the cartridge body while the shortest projections of the gradient can be at the distal end of the

[0178]  As discussed above, tissue movement can shift staples as they are being deployed from a staple cartridge. In
various instances, taller projections can provide greater control over such a ghift than shorter projections. More
particularly, referving again to FIG. 84, the taller distal projections 48517 can extend the stapie pockets 4850 wore than the
shorter proximal projections 48517 such that the staples 48307 are controlled by the distal projections 4851 for a longer
distance than the staples 48307 are countrolled by the proximal projections 4851°. The taller projections 48517 may also
increase the distance in which the staples 48307 are lifted upwardly before the legs of the staples 4830”7 emerge from the
cavites 4850 as compared to the distance in which the staples 4830”7 are lifted upwardly before the legs of the staples 483¢°
emerge from the cavities 4850. Such an arrangement can reduce the distance and/or time in which the staples 48307 are
exposed to the larger tissue movements at the distal end of the staple cartnidge 4800, for example.

[0176] As discussed above, a staple cartridge can utilize more than one configuration of staple within a longitudinal staple
row. In varicus instances, a staple cartridge can utilize staples having different configurations in different longitudinal
staple rows. In at least one instance, a staple cartridge can inclode staples having a first configuration in a first longitudinal
staple row and a second configuration in a second longitudinal staple row. Turning now to FIGS. 49 and 494, a staple
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cartridge 2700, for exaraple, can comprise a phurality of longitudinal rows of staple cavities 2750 defined therein wherein

~
£
il

the staple cavities 2750 defined in a first row can each include a first staple 27307 (FIG. 50) removably stored therein, the

staple cavities 2750 defined in a second row can each raclude a second staple 2730 (FIG. 51) remnovably stored therein,
and the staple cavities 2750 defined in a third row can cach inctude a third staple 273077 (FIG. 52) removably stored
therein. The first staples 2736° can be positioned in the inpermost 'iongltu linal rows of staple cavities 2750, the second
staples 27307 can be positioned in the intermediate rows of staple cavities 2 and the third staples 27307 can be
positioned in the outermost longitudinal rows of staple cavities 2750, When the first staples 27307, having a first height A’

(F1G. 50), and the second staples 27307, having a second height A” (FIG. 51) are in their unfired configurations, the second

staples 27307 can be taller than the first staples 2730°. Similarly, when the second staples 27307 and the third staples

s

N

273077, having a third height A™7 (FIG. 52), are in their unfired configarations, the third staples 273677 can be taller than
the second staples 27307,

{68771 In various iustances, each loagitudinal row of staples can be supported by a longitudinal row of staple drivers. For
instance, a first longitudinal row of staple drivers can support a first row of first staples 27307, a second longitudinal row of
staple drivers can support a second row of second staples 27307, and a third longitudinal row of staple drivers can support a
third row of third staples 27307, In certain instances, referring to FIGS. 49 and 49A, a row of staple drivers 2742 ca
support a first row of first staples 27307 and a secoud row of staples 27307 such that each staple driver 2742 can support
and fire af least one first staple 27307 and at least one sccond staple 27307, for example. A row of staple drivers 2740 can
support a thied row of third staples 273077 such that each staple driver 2740 can support and fixe at least one third staple
27307, The s-taple drivers 2742 can each include a first cradle 27417 configured to support a first staple 2730” and a
second cradle 27417 configured to support a second staple 27307 and, similarly, the staple drivers 2740 can each inchude a
third cradie 27417 configured to support a third staple 2730777, When the staple drivers 2740 and 2742 are in their unfired
positions, as illustrated 1o FIG. 49A, the first cradles 27417 can be supported at a first distance 2732 from 2 first row of
forming pockets 23 defined in the anvil 20, the second cradles 27417 can be supported at a second distance 27327 from a
second row of forming pockets 23 defined in the anvil 20, and the third cradles 27417 can be supported at a third distance
2773277 from a third row of forming pockets 23 defined in the anvil 20. The first distance can be different than the second
distance and/or the second distance can be different than third distance. As illusirated in FIG. 49, the first distance is

shorter than the second distance and the second distance iz shorter than the third distance. The first staples 27307, the

second staples 27307, and/or the third staples 2730°" can be deformed to ditferent forraed heights when the drivers 2740

27

and 2742 are hited toward the anvil 20 by a firing member 2769, for example, t¢ eject the staples 27307, 27307, and 27307
from the staple cavities 2750. For instance, the innermost row of staples, i.e., staples 27307, can be formed to a first formed
height, the intermediate row of staples, 1.e., staples 27307, can be formed o a second formed height, and the outer row of
staples, .., staples 273077, can be formed to a third formed height. The first height can be shorter than the second height
and the second height can be shorter than the third height. U.S. Patent No. 8,317,070, entitled SURGICAL STAPLING

DEVICES THAT PRODUCE FORMED STAPLES HAVING DIFFERENT LENGTHS, which issued on November 27,

2012, is mueorporated by reference i ils entirety.

{0178} In various instances, a cartridge deck of a staple cartridge can be flat. In such instances, the projections described

herein can extend from the flat deck surface. In other instances, a cartridge deck of a staple cartridge can comprise a

stepped surface including at least two stepped surfaces, for example. Referring again to FIGS, 49 and 49A, the cartridge
sady 2710 of the staple cariridge 2700 can include a frst deck side positioned on a first side of a longitudinal knife channel

34



WO 2015/160876 PCT/US2015/025852

2715 and a second deck side positioned on a second side of the longitodinal knife channel 2713, Each deck side comprises

a first step 27117, a sccond step 27117, and a third step 271177, for example. The first longitudinal row of staple cavities

A

9

27750 can be defined in the first step 27117, the second longitudinal row of staple cavities 2750 can he defined in the second

step 27117, and the third longitudinal row of staple cavities 2750 can be defined in the third step 2711777, When the anvil

20 18 in its closed position, a tissue contacting surface 21 of the anvil 20 can be positioned adjacent to the deck surface of
the cartridge body 2710. In such circumstances, the tissue contacting surface 21 can be positioned a first distance 27127

away from the first step 27117, a second distance 27127 away from the second step 27117, and a third distance 271277

711777, In various instances, the first distance, the second distance, and/or the third distance can

away from the third step 2

re different. As illustrated in FIGS. 49 and 494, the first distance 2712 is shorter than the second distance 27127 and the
second distance 27127 18 shorter than the third distance 2712777, In various instances, the frst distance 27127 can define a
first tissue gap between the first step 27117 and the anvil 20, the second distance 27127 can define a second tissue gap
between the second step 27117 and the anvil 20, and the third distance 2712777 can define a third tissue gap between the

ERE)

third step 2711777 and the anvil 20. The first tissue gap positioned over the innermost row of staple cavities 2750 can be

sinalier than the third tssue gap positioned over the cotermost row of staple cavities 2750, The second tissue gap

~

positioned over the intermediate row of staple cavitics 2750 can be larger than the first tissue gap and smaller than the third

t1ssy

(¢

gap.

[0179] Further to the above, and referring again to FIGS. 49 and 49A, a first longitudinal row of projections 27517 can
extend from the Hest step 27117, a second [ongitudinal row of prajections 27517 can extend from the second step 27117,
b

and a third longitudinal row of projections 275177 can extend from the third step 27117, The first projections 27517 can

e defined by a first height 2755°, the second projections 27517 can be defined by a second height 27557, and the third
¥ 3 )

projections 2751777 can be defined by a third height 275577, The first height, the second height, and/or the third height can
he different. As illustrated in FIGS. 49 and 494, the first beight 2755 can be shorter than the second height 27557 and the

second height 27557 can be shorter than the third height 273577, In varicus stances, the shortest longitudinal row of

projections, i.e., projections 27517, can extend along the innermost row of staple cavities 2750, the tallest longitudinal row

of projections, i.¢., projoctions 275177, can extend along the outermost row of staple cavities 2750, and the projections

, can extend along the intermediate row of staple cavities 2750, FIG.

23

having an intermediate height, 1.¢., projections 2751

ERR]

76 illustrates an alternative embodiment in which the tallest longitudinal row of projections, i.e., projectmns 275177,

extends along the innermost row of staple cavities 2750, the shortest longitudinal row of projections, i.¢., projections 27517,
extends along the outermost row of staple cavities 2750, and the projections having an intermediate height, t.e,, projections

2751” can extend along the intermediate row of staple cavities 2750

{¢3188] Refernng again to FIG. 76, a staple cartridge 4000 can be similar to the staple cartridge 2700, discussed above, in
many respects. Similar to the staple cartridge 2700, the staple cartridge 4000 can include longitudinal rows of staple
cavites 2750 (iomprising a first vow of staple cavities 2750 1ncloding fivst staples 27307 remmovably stored therein, a second
row of staple cavities 2750 including second staples 2730 removably stored therein, and a third row of staple cavities 2750
inchuding third staples 27307 removably stored theremn. Contrary to the staple cartadge 2700, the fivst row of staples

27307 comprises the outermost row of staples and the third row of staples 2730°" comprises the innermost row of staples.

The staple cartridge 4000 can include drivers 4040 and 4042 which are configured to support the third staples 27307 a

third forming distance 27327 from the anvil 20, the secound staples 27307 a second forming distance 2732 from the anvil

9

20, and the first staples 27307 a first forming distance 27327 from the anvil 20 when the drivers 4040 and 4042 are in an
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wfired, or unlifted, position. The davers 4040 and 4042 can deform the innermost row of staples, i.e., staples 27307, w0 a
third formed height, the intermediate row of staples, i.e., staples 27307, t0 a second formed height, and the outermost row
of staples, 1.¢., staples 27307 1o a Hest forraed height. The third formed height can be taller thaa the second formed height
and the second formed height can be taller than the first formed height, for example. Similar to the staple cartridge 2700,
the staple cartridge 4000 can include a stepped deck surface; however, the thied step 2711 can extend along the innermost

»

row of staple cavities 2750 and the first step 27117 can extend along the outermost row of staple cavitics 2750, The first
tissue gap defined by the first gap distance 27127 can be positioned laterally outwardly with respect to the socond tissue gap
defined by the second gap distance 27127 which can be positioned laterally outwardly with respect to the third tissae gap
defined by the third gap distance 27127

[B181] A staple cartridge 3600 is illustrated in FIGS. 70-72. The staple cartridge 3600 can include a cartridge body

3610, The cartridge body 3610 can comprise a distal end 3613, a proximal end 3616, and opposing lateral sides 3612, The

74

cartridge body 3610 can further 1nclude a deck 3611, 2 plurality of staple cavities 3650 defined in the deck 3611, and 2
iongitudinal slot 3615 configured to receive a kaife edge of a firing member, for example. The cartridge body 3610 can
further comprise prajections 2051 and 2053 extending from the deck 3611, The cartndge body 3610 can also comprise
projections 3651 extending from the deck 3611, Similar to projections 2051, the projections 3651 can be configured to
engage tissue positioned intermediate an anvil and the cartridge 3660 and control the movernent of the tissue relative o the
cartridge 3600, In various instances, the projections 3651 can be contfigured to limit or provent the flow of the tissue
relative o the staple cartridge. The projections 3651 can be positioned at the proximmal end and/or the distal ead of the staple
cavities 36350, In various instances, each projection 3651 can comprise a cuff extending around an end of a staple cavity
3650. In certain instances, each projection 3651 can comprise an arcuate ridge extending around an end of a staple cavity
3650. In various instances, the projections 3651 may not be as tall as the projections 2051 and/or the projections 2053, The
taller projections 2051 may apply a larger localized pressure to the tissue than the shorter projections 3631, In various
instances, the prajections 2051 may provide sufficient conirol over the tissue to hold the tissue in position during the firing
process. In such instances, the projections 3651 may provide some additional control over the tissue in addition to
protecting and guiding the staples positioned in the staple cavities 3650,

{$182] Further to the above, the deck 3611 can inchude steps 27117, 27117, and 27117 which are configured to compress
tissue positioned intermediate the cartridge body 3610 and an anvil. In various instances, the third step 271177 can

conrprise a lowermost deck surface which exiends along the outermost rows of staple cavities 3650 and around the distal

end 3613 of the cartridge body 2610, The second step 27117 can extend upwardly from the lowermost deck sorface 27117

and the first step 27117 can extend upwardly from the second step 27117, When the cartridge body 3610 is slid refative to

X

the tissue, the tssue can flow over the distal end 3613 of the cartridge body 3610 and owto the steps 27117, 27117, and

271177, The cartridge body 3610 can further inchude ramps 3614” and 36147 which are configured o assist the tissue in

e

.,,

stiding onto the steps 2711 and 27117, respectively. As also discussed above, the steps © L2TH and 271177 can be

o o~

utilized to control the flow of tissue relative to the staple cartridge 3600, Referring pr m:-ariiy 1o FIG. 71, the step 27117 can,

in various 1ustances, define a smaller tissue gap between the cartridge 3600 and an anvil positioned opposite the cartridge

2

3600 as compared 1o a tissue gap defined between the step 2711 and the anvil and/or a tissue gap defined between the step

27117 and the anvil. In the instances where the step 2711 and the smallest fissue gap are adjacent the longitudinal slot
36185, the tissue adjacent the longitudinal slot 3615 may be subjected to more corpression, and more control, than the
tisgue positioned laterally with respect to the step 27117, Such an embodiment could be advantageous for a variety of
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reasous. For justance, a cutiing raember passing through the longitadinal slot 3615 may attempt o displace the tissue

captured between the staple cartridge 3600 and the anvil and, as a result of the compression applied by the innermost step

2711, the displacement of the tissue may be prevented, mntigated, or reduced.

[0183]  As discussed above 1n connection with the embodiment depicted in FIG. 76, a staple cartridge can include a
stepped deck surface in which the smallest tissue zap is co-extensive with the outermost longimidinal rows of staple

cavities. In such instances, the smallest tissue gap may be adjacent the lateral sides of the cartridge and, as a resuit of the

compression applied by the outermost steps, the displacement of the tissue, especially the lateral displacenient of the tissue,
may be prevented, mitigated, or reduced.  In certain instances, referring again to FIGS. 70-72, the iateral displacement of

the tissue captured between the staple cartridge 3600 and an anvil can be provented, mitigated, or reduced by Iateral

sidewalls 3617, Bach lateral sidewall 3617 can extend from a lateral side 3612 of the cartridge body 3610 and bloclk the

iateral movement of the tissue. The sidewalls 3617 can comprise any suitable configuration. In at least one instance, each

sidewall 3617 can comprise a scalloped top surface, for example. Turoiog now to FIG. 73, a staple cactridge 3700 can

include a cartridge body 3710 including lateral sidewalls 3717 extending from lateral sides 3712 of the cartridge body

o

3710, In at least one instance, each lateral sidewall 37

{6184} Turping now to FIG. 74, a sta

(AR

17 can 1nclode a sirasglt top surface, for example.

[

riridge 3800 can include a cartridge body 3810 comprising a distal end 3813

aple

and staple cavities 3850, Similar to the above, the cartridge body 3510 can include projections 2053 at the distal ends of
the distal-most staple cavities 3850. Also similar to the above, the cartridge body 3810 can include projections 2051 which

an surronnd the proxiral end and/ar the distal end of at least some of the staple cavities 3830, Intaddivon to or in lien of
the projections 2051 and 2053, the staple cartridge body 3810 can further include projections 3851 extending therefrom.
Fach projection 3851 can extend around an end of more than one staple cavity 3850, In at least one instance, each
projection 385 ican extend around an end of a staple cavity 3850 in an innermost row of staple cavities 3850, anend of a
staple cavity 3850 in an outermost row of staple cavities 3850, and/or an end of a staple cavity 3850 in an intermediate row
of staple cavities, tor example. In at least one such instance, a first portion of a projection 3851 could extend a first staple
cavity 3850 ahove the cartridge deck surface, a second portion of the projection 3851 could extend a second staple cavity
3850 above the cartridge deck surface, and a third portion of the projection 3851 could extend a third staple cavity 3850
above the cartridge deck surface. The first portion of the projection 3851 can protect, guide, and/or hold a first staple, the
second portion can protect, guide, and/or hold a second staple, and the third portion can protect, guide, and/or hold a third
staple. In various instances, a projection 3851 can extend between the longitudinal siot 3615 detined in the cartridge body
3810 and a lateral sidewall 3717 extending from the cartridge body 3810, In at least one such instance, a projection 3851
can extend across a first step 2711, a second vep 27117, and/or a third step 27117, Stated another way, a projection 3851
can extend across changes o elevation in the deck of the cartridge body 3810, In sore instances, the top, or ussue-
engaging, surtace of the projection 3851 can be flat despite the change in elevation of the cartridge deck surface. In other
instances, the wop, or tissue-engaging, surface of the projection 3851 may also change in clevation.  In at least one such
instance, the top surface of the projection 3851 can increase in elevation when the deck surface increases in elevation and
decrease in elevation when the deck surface decreases in elevation, for exaraple. Tu other instances, the top surface of the

rojection 3851 can decrease in elevation when the deck surface increases in elevation and increase in elevation when the
deck surface decreases in elevation, for example.
[0188]  In varipus instances, referring again to FIG. 74, the cartridge body 38190 can include transverse projections, or

ribs, 3817 extending therefrom. A transverse projection 3817 can extend transversely to the longitudinal slot 3615 and/or
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the lateral sidewalls 3717, In at [east one instance, a transverse projection 3817 can extend in a direction which 1s
perpendicuiar to the longitudinal slot 3615 and/or the lateral sidewalls 3717, In at least one instance, the transverse
projections 3817 can extend between the projections 3851 and the sidewalls 3717, The transverse projections 3817 can
also extend between the projections 2051 and the sidewalls 3717 and, similarly, between the projections 2053 and the
sidewalls 3717, 1n some instances, the projections 3817 and the sidewalls 3717 can be the same height. In other instances,
the projections 3817 and the sidewalls 3717 can be different heights. Referring to FIG. 74, the sidewalls 3717 are taller
than the projections 3817, for example. In any event, the transverse projections 3817 can be configured to lmit or prevent
the flow of the tissue relative to the staple cartridge 3800, especially 1n the distal or longitudinal direction, for example.
[¢186]  Tuming now to FIG. 81, astaple cartridge 4500 can include a cartridge body 4510 comprising a deck 4511, a
proximal end, a distal end 4513, and 3 longitudinal knife slot 3615 extending between the proximal end and the distal end
4513, The cartridge body 4510 can include the sloped fransition 2014, projections 2051, 2053, and 3651 at least partially
surrounding staple cavities 3650, and lateral sidewalls 3617, among other features. In fact, varicus embodiments are
envisioned in which the tissue control features of various embodiments disclosed herein can be combined with the tissue
control features of other embodiments disclosed herein. Moreover, various embodiments are disclosed herein wherein all
of the staple cavities defined in a staple cartridge can include projections at least partially surrounding the staple cavities.
ther embodiments are envisioned whereln less than all of the staple cavities include projections at least partially
surrounding the staple cavities. Turning now to FIG. 82, a staple cartridge 4600 can include a cartridge body 4610
coraprising a deck 4611, a proximal end 4616, a distal end 4613, and a longitudinal knife slot 4615 extending between the
proximal end 4616 and the distal end 4613, The cartridge body 4610 can include projections 2051 and 2053 extending
from the deck 4611 and at least partially surrounding some of the staple cavities 4650, For instance, the proximal and/or
distal ends of the staple cavities 4650 defined in the distal end 4613 of the staple cartridge 4600 can be at least partially
surrounded by the projections 2051 and, sindladly, the proximal and/or distal ends of the staple cavities 4650 defined in the
proximal end 4616 of the staple cartridge 4600 can be at least partially surrounded by the projections 2051, Insuch an
erobodiment, the staple cavities 4650 defined in the middle of the cartridge body 4616, i.e, between the proximal end 4616
and the distal end 4613 of the staple cartridge may not be surrounded by the projections 2051 and/or any other projections,
for example. Turning now to PIG. 83, a staple cartridge 4700 can include a cartridge body 4710 comprising adeck 4711, a
proximal end, and a distal end 4713, The cartridge body 4710 can include a plurality of staple cavities 4750 defined

therein. The distal-most staple cavities 4750 can comprise a distal end surrounded by a projection 2033 and a proximal end

sureounded by a prajection 2051, Other staple cavities 4750 can coraprise a distal end surcounded by a projection 2051 and
a proximal end that is not surrounded by a projection. Certain staple cavities 4750 could comprise a proximal end
surrounded by a projection 2051 and a distal end that {5 not surrounded by a projection.

[0187] As discussed above, a projection extending from a deck surface can be configured to protect, support, and/or

zuide a staple positioned within a staple pocket. FIG. 77 depicts a staple cartridge 4100 inchuding a cartridge body 4110

including a deck 4111, a staple cavity 4150 defined in the deck 4111, and a projection 4151 extending from the deck 4111

A

The staple cartridge 4100 can further comprise a staple 4130 removably positioned 1n the staple cavity 4150, The
rojection 4151 can include a slot 4154 defined therein which can be configured to support a leg 4132 of the staple 4130
when the staple 4130 is stored in the staple cavity 4150 and/or when the staple 4130 is being gjected from the staple cavity
4150. The slot 4154 can comprise an extension of 3 staple cavity end wall 4152, The staple cavity end wall 4152 and/or

the siot 4154 can co-operate to support the staple log 4132 when the staple 4130 is in an unfired position. As the staple
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4130 18 gjected from the cavity 4150, the leg 4132 can emerge from the projection 4151, as iltustrated 1 FXG. 77, To such
circumstances, the end wall 4152 and/or the slot 4154 can support the portion of the staple 4130 that has not yet emerged
from the staple cavity 4150, In certain instauces, the projection 4151 may oot provide lateral support to the staple leg 4132,
More particularly, referring to FIG. 77, the slot 4154 can comprise opposing iateral sides 4155 which can be spaced apart
from, and not in contact with, the sides of the staple leg 4132, In various instances, the staple 4130 moay be deformed into
its fally deformed configuration while the staple 4130 is still at least partially positioned in the staple cavity 4150, In at
icast one such instance, the end wall 4152 and/or the siot 4154 may support the staple 4130 throughout the entire forming
process of the staple 4130, o other instances, the staple 4130 may reach its fully deformed configaration after it has been
iifted out of the slot 4154 and above the projection 4151, In such circumstances, the end wall 4152 and the siot 4154 may
ot support the staple 4130 during the entire forming process thereof,
{B188] FIG. 78 depicts a staple cariridge 4200 including a cartridge body 4210 including a deck 4211, a staple cavity
4250 defined in the deck 4211, and a projection 4251 extending from the deck 4211, The staple cartadge 4200 can further
comprise a staple 4130 removably positioned in the staple cavity 4250, The projection 4251 can include a slot 4254
defined therein which can be configured to support a leg 4132 of the staple 4130 when the staple 41398 is stored 1n the staple
cavity 4250 and/or when the staple 4130 is being cjected from the staple cavity 4250. The slot 4254 can comprise an
extension of a staple cavily end wall 4252, The staple cavity end wall 4252 and/or the slot 4254 can co-operate to support

the staple log 4132 when the staple 4130 is in an unfired position. As the staple 4130 is ojected from the cavity 4250, the

leg 4132 can emerge from the projection 4251, as illustrated in FIG. 78, In such circumstances, the end wall 4252 and/or
the slot 4254 can support the portion of the staple 4130 that has not yet emerged from the staple cavity 4250, In certain
instances, the projection 4251 may provide lateral support to the staple leg 4132, More particularly, referning to FIG. 78,
the slot 4254 can comprise opposing lateral sides 4255 which can be in contact with the sides of the staple leg 4132, In
various instances, the staple 4130 naay be detormed into its fuully deformed configuration while the staple 4130 is stil at

ieast parually positioned in the staple cavity 4250. In at least one such mstance, the end wall 4252 and/or the slot 4254 may

[

support the staple 4130 throughout the entire forming process of the staple 4130, In other instances, the stapie 4130 may
reach its fully deformed configuration after it has been lifted out of the slot 4254 and above the projection 4251, In such
circumstances, the end wall 4252 and the slot 4254 may not support the staple 4130 during the entire forming process
thereof.
[¢38%]  FIG. 79 depicts a staple cartridge 4300 including a cartridge body 4210 including a deck 4311, a staple cavity
4350 defined 1n the deck 4311, and projections 4331 extending from the deck 4311, The staple cartadge 4300 can further
comprise a staple 4130 removably positioned in the staple cavity 4350. Tach projection 4351 can inchude a tapered slot
4354 defined therein which can be configured to support a leg 4132 of the staple 4 130 when the staple 4130 is stored 1o the
staple cavity 4350 and/or when the staple 4130 is being ejected from the staple cavity 4350, Each slot 4354 can comprise
an extension of a staple cavity end wall 4352 and can inchide sidewalls 4355, The sidewalls 4355 of each slot 4354 can co-
operate to support the staple leg 4132 when the staple 4130 is in an unfired position.  As the reader will appreciate from
FIG. 79, the staple leg 4132 may not be supported by the end wall 4352, As the stapie 4130 is ejected from the cavity
4350, the legs 4132 can emerge from the projections 4351, In such circumstances, the sidewalls 4355 ot the slots 4354 can
support the portion of the staple 4130 that has oot vet emerged from the staple cavity 4350. In cerfain instances, the
sidewalls 4155 of the projections 4351 may provide lateral support to the staple legs 4132, In various instances, the staple

4130 may he deformed into its fully defornzed configuration while the staple 4130 is still at least partially positioned in the
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staple cavity 4350, Inat least one such instance, the slots 4354 raay support the staple 41 30 throughout the eutire forming

o

process of the staple 4130, In other instances, the staple 4130 may reach its fully deformed configuration after it has been
tifted oot of the slots 4354 and above the projections 4351, In such circurmstances, the slots 4354 may oot support the
staple 4130 daring the entire forming process thereof.
{¢398]  FIG. 80 depicts a staple cartridge 4400 including a cartridge body 4410 including a deck 4411, a staple cavity
4450 defined in the deck 4411, and projections 44514 and 4451b extending from the deck 4411, The staple cartridge 4460
can further comprise a staple 4130, for example, removably positioned in the staple cavity 4450, The staple cavity 4450
can comprise a first end wall 4452a configured to support and guide a first leg of the staple 4130 and a second end wall
44352 contigured 1o support and guide a second leg of the staple 4130, The projection 44512 can extend from the deck
4411 a first distance 44554 and the projection 4451b can extend from the deck 4411 a second distance 4455b above the
projection 4451a. In various instances, as a result, the projection 44512 can support and guide the first staple leog a first
distance and the projection 4431b can support and guide the second staple log a second distance, wherein the second
distance can be longer than the first distance. In certain instances, the projection 4451b can be positioned at the distal end
of the staple cavity 4450 and the projection 44512 can be positioned at the proximal end of the staple cavity 4450, Such au
embodiment may be advantageous when the staple 4130 is pushed distally by the distal movement of the firing member and
the tissue kuife, as discussed above. Altematively, the projection 4451b can be positioned at the proximal end of the staple
cavity 4450 and the projection 4451a can be positioned at the distal end of the staple cavity 4450, In any event, & projection
4451b can comprise a stepped configuration, for example. In at least one jnstance, the projection 4451b can comprise a
first portion defined by the height 44552 and a second portion defined by the height 4455b, for example.
{¢191] FIGS. 85A-85C illustrate a staple cartridge 4900 comprising a cartridge body 4910 including a deck 4911 In
varipus embodiments, the cartridge body 4910 can be corprised of a flexible material. In certain embodiments, the
cartridge body 4910 can be comprised of a rigid material and a flexible material, wherein at least the deck 4911 canbe
comprised of the flexible material. A flexible material could include certain plastic materials, such as polypropylene, for
exampie, and/or an elastomeric material, such as rubber, a thermoplastic elastomer, and/or Santoprene, for example. In
various instances, the declk 4911 can be comprised of a pliable material. In any event, the deck 4911 can include a
projection 4951 extending therefrom. Similar to the above, the projection 4951 can protect, support, and/or guide a staple
4130. Also similar to the above, the projection 4951 can prevent or at least [imit the movernent of tissue relative to the
staple cartridge 4900, When an anvil is moved into a closed position opposite the staple cartridge 4900 or, alternatively,
the staple cartudge 4900 s moved 1nto a closed position relative 1o an anvil, the projection 4951 can be compressed by the
tissue positioned intermediate the anvil and the staple cartridge 4900. FIGS. 85A-85C depict a sequence of events in which
the projection 4951 is subjected in increastng compressive forces. FIG. 85A depicts the projection 4851 in an
uncompressed configuration. In this configuration, a compressive or interference fit can be present between the projection
4951 and the staple leg of the staple 4130, FI3. 85B depicts the projection 4951 in a compressed coufiguration in respouse
to a compressive foree being applied thereto. Upon comparing FIGS. 85A and 85B, it can be appreciated that a top surface
4956 of the projection 4951 has been pushed downwardly toward the deck 4911 a distance 4955 and that the shape of the
rojection 4951 has become distorted. In this configuration, the projection 4951 can grip the staple leg of the staple 4130
and/or hold the staple leg in position. FIG. 85C depicts a larger compressive force being appliied to the projection 4951,

Upon commparing FIGS. 858 and 85C, it can be appreciated that the top surface 4956 of the projection 4951 has been
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pushed further downwardly toward the deck 4911 and that the shape of the projection 4951 has become further distorted.
Moreover, in this configuration, the projection 4951 can increase the gripping force being applied to the staple leg.

D192} FIGS. 86A and 868 illustrate a staple cariridge 5000 coraprising a cartidge body 5010 including a deck 501
The cartridge body 5010 can further comprise a plurality of staple cavities 5050 defined therein and a plurality of
projections 5051 extending from the deck 5011 which are configured to protect, support, and/or guide stapies 5030
removably positioned in the staple cavities 5050, Sirmlar to the above, the staple cartridge 5000 can further include staple

drivers 5040 and 5042 which are configured o support and Lift the staples 5030 between an unfired position and a fired
position. FIGS. 86A and 868 illustrated the staples 3030 1a 3 partially-fired position wherein the tips of the staples 5030
have partially emerged from the projections 5051, Similar o the above, the cartridge body 50190 can be comprised of a
flexible material. A flexible material could inchude certain plastic materials, such as polypropylene, for example, and/or an
elastorneric material, such as rubber, a thermoplastic ¢lastoraer, and/or Santoprens, for exampk—)( In varicus instances, the
cartridge body 5018 can be corprised of a pliable material. When a compressive force is ied w the cartridge body
5010, the cartridge body 5010 can flex, as illusirated in FIG. 868, When the decl 5011 of the cartridge body 5010 is tlexed
downwardly, as llustrated 1a FIG. 861, the projections 5051 can be deflected downwardly a distance 5055, In this way,
the projections 5051 can be movable.

{0193} Vartous embodiments are eavisioned in which projectious extending from a staple cartridge deck can move
relative to the deck. In at least one instance, a projection can move between a first position in which the projection extends
a staple cavity above the deck and a second, or lowered, position in which the projection may or way not extend the staple
cavity above the deck. In various instances, one or more projections extending from a deck can be collapsible. A
collapsible prajection can move between a first position in which the projection extends a staple cavity above the deck and
a second, or collapsed, position in which the projection may or may not extend the staple cavity above the deck. In at least
one instance, the collapsible projections may resiliently returg to their uncollapsed configuration while, in certain instances,
the projections ray not completely returm to their uncollapsed configuration. In various instances, one o more projections
extending from a deck can be crushable. A crushable projection can move between a first position in which the projection
extends a staple cavity above the deck and a second, or crushed, position in which the projection may or may not extend the
staple cavity above the deck. The crushable projections may not return to their uncrushed configuration.

[0194]  As discussed above, the staples of a staple cartridge can be supported by staple drivers when the staples are
removably stored in the staple cartridge. As also discussed above, the staple drivers can be lifted upwardly by a firing
member, such as fining member 2760, for example. In various 1ostances, twning now to FIGS. 53 and 54, the firing
member can be configured to advance a staple sied, such as staple sled 2870, for example, distally to lift the staple drivers
and the staples toward the anvil. The staple sled 2870 can comprise & body 2871 and & shoulder 2876 which can be

configured to be engaged by and support the firing member 2760. The sled 2870 can further comprise ramped or inclined

2873, 2874, and/or 2875, for example, which are configured to stide under the staple drivers and lift the

staple drivers upwardly as the sled 2870 slides under the staple drivers. In various instances, further to the above, the first
amp surface 2872 can be configured to contact and 1ift staple drivers in & first row of staple drivers, the second ramp

surface 2873 can be configured to contact and lift staple drivers in a second row of staple drivers, the third ramp surf

2874 can be configured to contact and lift staple drivers in a third row of staple drivers, and the fourth ramp surface 2875

can be configured to contact and 1ift staple drivers in a fourth row of staple drivers, for exampie.
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{0195]  In vanous instances, further o the above, the sled 2870 can be configured to simuitaneousty Hift a staple deiver i

~

four rows of staple drivers. In some instances, the sled 2870 can synchronously lift the staple drivers in the four rows of
staple drivers, In such mnstances, the distal ends of the four rarp suxfaces 2872, 2873, 2874, and 28735 can be configured to
contact the four staple drivers at the same time and 1ift them along four parallel Lift surfaces such that the staple drivers
reach the same height at the same time., Also, in such instances, the ramp surfaces 2872, 2873, 2874, and 28735 can all have
the same length. In other instances, the sled 2870 can simultanecusly lift a staple driver in each of the four rows of staple
drivers, albeit in a staggerod manner. Referring primarily to FI(G 54, the distal end 2872a of the first ramp 2872 can be
aligned with the distal end 28754 of the fourth ramp 2875, In vanious instances, the first ramp 2872 can be parallel to the
fourth ramp 2875, Maoreover, the first ramp 2872 can define a first ramp length which is the same as 2 fourth ramp leagth
defined by the fourth rarap 2875, The distal end 2873a of the second raryp 2873 can be positioned distally with respect to

the distal end 28722 of the first ramp 2872 and the distal end 28752 of the fourth ramp 2875 by a distance indicated by
distance 287%a. The second ramp 2873 may not be parallel to the Grst ranp 2872 and/or the fourth rarap 2875, Muoveover,
the second ramp 2873 can define a second ramp length which is longer than the first ramp length and/or the fourth ramp
tength. The distal end 2874a of the third ramp 2874 can be positioned distally with respect to the distal end 28732 of the
second ramp 2873 by a distance indicated by distance 2878a. The third ramp 2874 may not be parallel o the first ramp
2872, the second ramop 2873, and/or the fourth ramp 2875, Moreover, the third rarop 2874 can define a thied rarp length
which is longer than the first ramyp length, the second ramp length, and/or the fourth ramp length.

[B196] When a sled contacts a staple driver, further to the above, a reactionary force and/or forque can be created between
the sled and the staple driver which can cause the sled and/or the staple driver to rotate in response to the reactionary force
and/or torgue. The arrangernent of ramps depicted in FIGS. 53 and 54 can prevent, or at least limit, the rotation of the sled
2870 when the sied 2870 contacts and hifis the staple drivers. Moreover, the sled 2870 can inclade a stabilizing member
2877 which extends distally to stabilize the sled 2870 and prevent and/or inhibit the rocking or rotation of the sled 2870,
The stabilizing member 2877 can extend distally with respect to the distal ends 2872a, 2873a, 28744, and 28752 of the
ramps 2872, 2873, 2874, and 2875, respectively.

[$3197]  Turming now to FIGS. 54A-54D, the sled 2870 can be coutigared to deploy staples from staple cartridge 2000,
for example, when the sied 2870 is moved from the proximal end 2016 of the staple cartridge 2000 toward the distal end

2013 of the staple cartridge 2000. The staple cartridge 2000 and/or the sled 28790 can include featares which can releasably

hold the sled 2870 in the proximal end 2016 of the staple cartridge 2000, In various instances, the cartridge body 2010 of
the staple cartudge 2000 can include detents 2019 configured to engage the sled 2870 and releasably bold the sled 2870 10

its proximal, unfired position, as illustrated in FIG. 54A. In at least one instance, referring primariiy to FIGS. 348 and 34C,
each detent 2019 can comprise a rib, or ridge, which extends inwardly into the longitudingl slot 2015, The ridge can extend
vertically within the longitadinal slot 2015, for example. Fusther to the above, the body 2871 of sled 2870 can be

positioned within the longitudinal slot 2015 and cant be engaged with the detents 2019 when the sled 2870 is 1a 1ts proximal,

unfired position, as illustrated in FIG. 54A. In various instances, the detents 2019 can define a gap therebetween which is

smaller than the width of the body 2871, In such instances, an interference fit can be present between the detents 2019
the body 2871 of the sled 2870 such that the detents 2019 can grip and retain the sled 2870 in position. When a firing
member pushes the sled 2870 distally, the body 2871 can be pushed out of engagement with the detents 2019 and the sled
2870 can be advanced distally to five the staples stored in the staple cartridge 2000, In various instances, referring now to

FIG. 540, the body 287

of the sled 2870 can comprise grooves 2018 defined therein which can be configured to releasably
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receive the detents 2019, The grooves 2018 and the detents 2019, when aligned, can define the proximal, vafired position
ot the sled 2870, Although two sets of grooves 2018 and detents 2019 are present in the illustrated embodiment, & single
set could be utilized to releasably hold the sled 2870 in position. In other ustances, move than two sets of grooves 2018
and detents 2019 could be utitized. In some instances, the detents 2019 could extend from the body 2871 of the sled 2870
and the grooves 2018 could be defined in the cartridge body 2010
[BI98]  As discussed above, a cartridge body can comprise a tissuc-supporting deck and projections extending from the
deck which can he configured to, one, control the flow of tissue relative to the cartridge body, two, extend the staple
cavities defined in the cartridge body above the deck and/or, three, support, protect, and/or guide the staples in the staple
cavities. In various instances, the cartridge body and the projections can be comprised of a unitary piece of material. In at
ieast one instance, the projections can be integrally formed with the cartridge body. The cartridge body and the projections
can be comprised of a plastic material and can be formed during an injection molding process, for example. In certain
instances, the projections can be asserabled o the cartridge body. In at least one rustance, the projections can be adbered to
the cartridge body, for example. The cartridge body and the projections can be comprised of the same material or different
materials. In at least one rustance, the cartridge body can be comyprised of a plastic material and the projections can be
formed from an elastomeric material, such as rabber, a thermopiastic elastomer, and/or Santoprene, for example. In various
instances, the projections can be comprised of a plinble material and may not iraumatize the tissue compressed by the
projections. Projections 3051 (FIG. 60) and/or projections 3131 (FIG. 61), for example, can be comprised of an
elastorneric material, such as robber, a thermoplastic elastomer, and/or Santoprene, for exaraple. In at least ove instance,
the cartridge body can be formed during a plastic injection molding process and the projections can be formed on the
cartridge body during a second molding process using a material which is more pliable than the material comprising the
cartridge body. In various iustances, the projections 3051 and/or 3151, for example, can comprise a textured decl surface
In certain instances, the projections 3051 and/or 3151, for example, can be comprised of a material which has a higher
vefficient of friction than the cartridge body. Such embodiments can improve the gripping force between the cartridge
sady and the tissue.
{8199] In various instances, the projections extending from a cariridge body can be stau¢ and they may not wove
relative to the cartridge body. In certain instances, as discussed above, the projections can be flexible and can deform
refative to the cartridge body. In some instances, as also discussed above, the cartridge body can be flexsble which can
permit the projections to move when the cartridge body deflects. A staple cartridge can comprise projections which can be
extended relative to the cartridge body. Turaing now o FIG. 73, a staple cartridge 3900 can comprise a cartridge body
3910 comprising a plurality of cavities 3950 defined therein. In various instances, a cavity 3950 can comprise a deployable
ussue-engaging meraber 3940 positioned therein. Fach meraber 3840 can be woved from an undeployed position io 2
deployed position. When a member 3940 is in its undeployed position, the member 3940 may not extend above the deck
3911 and, when the member 3940 is 10 its deployed posiuon, the member 3940 may extend above the deck 3911
Alternatively, a member 3940 can extend above the deck 3911 when it is in its undeployed position. In at least one such
erabodirent, the tissue-cngaging raewber 3940 can engage the tissue 1 its undeployed position and its deployved position,
In any event, the member 3940 can comprise projections 3931 extending therefrom which can be configured to engage,

stabilize, and/or compress tissue posttioned intermediate the anvil 20 and the cartridge 3900,

b1

[0268]  Referring again to FIG. 75, the members 3940 can be deployed by a sled 3970 which traverses the cartridge

N

yady 3910 longitudinally from a proximal end 1o a distal end thereof. The sled 3970 can comprise a ramp 3972 which is
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configored 1o sequentially engage the muembers 3940 and 11t the members 39490 between their undeployed posiuons and
their deployed positions. In at least one instance, each member 3940 can comprise a beveled or angled surface 3942 which
can be contacted by the rarap 3972, The ramp 3972 can slide vnderaeath the members 3940 and 1ift the members 3940 onto
a surface 3979, The surface 3879 can hold the members 3940 in their deployed positions as the sled 3970 is advance
distally by a firing mentber, such as ficing member 2760, for example. As illustrated in FIG. 75, the surtace 3979 can be
iong encugh to support several merbers 3940 thereon. Moreover, the surtace 3979 can be long enough the support the

o

members 3940 during the staple forming and tissue cutting processes performed by the firing member 2760, In at least one

bl o

instance, the surface 3979 can lead, or be positoned distaﬁy with respect to, the knife edge 2761 of the firing member 2760,
In such instances, the members 3940 can hold the tissue positioned distally with respect to the knife edge 2761 as the knife
edge 2761 1s moved distally through the ussue. Stated another way, the tissue-engaging mermbers 3940 can be deployed to
zrip a portion of tissue in advance of the tissue portion being stapled and/or incised. The cavities 3950 can be configured to
support aud guide the merabers 3940 and intubit the members 3940 from being translated laterally ov rotated withia the
cavities 3950. The pmximal end of the surface 3979 may be contigured and arranged such that the sled 3970 can release a
member 3940 once the knife edge 2761 bas passed the meraber 3940, In at least one such instance, the surface 3979 may
no longer support a member 3940 once the knife edge 2761 has slid by the member 3940.

[02¢61]  Further to the above, referring again to FIG. 75, the cavities 3950 can be arranged in longitudinal rows. For
instance, the cavities 3950 can be arranged in six longitudinal rows comprising two innermaost rows, two outermost rows,
and a row positioned intermediate each anermost rew and cutermost row. Other embodiments are eavisioned in which the
cavities 3930 are arranged in less than six rows or more than six rows. In any event, some of the cavities 3950 defined in
the cartridge body 3910 can be configured 1o support and guide a member 3940, as discussed above, while some of the
cavities 3950 can contain a staple, such as staple 2630, for example removably stored therein. The sled 3970 can be

configured to deploy the members 3940 and, in addition, fire the staples. In at least one such instance, the sled 3970 can
further comprise at least one ramyp 2873 inchuding a ramyp surface 3971 configured to 1ift staple drivers 2640, for example,
toward the anvil 20 which, as discussed above, can fire the staples 2630, In various instances, the ramp 3972 can lead the
ramp 2873, In such instances, the ramp 3972 can deploy a member 3940 into its deployed position before the ramp 2873
iifts the staples adjacent the member 3940 into thetr fullv-formed positions. Various embodiments are envisioned it which
the outermost rows of cavites 3950 include tissue-engaging members 3940 stored therein and the innermost rows and the
intermediate rows of cavities 3950 include staples removably stored therein. Such an embodiment could include two rows
of staples and one row of tissue-engaging members 3940 on each side of the longitudinal knife slot defined in the cartridge
body. Other embodiments are envisioned in which any suitable arrangement of members 3940 and staples could be
utilized.

[0202]  As discussed above, embodiments are envisioned in which a staple cartridge can include rows of staples and

rows ¢f deployable tissuc-engaging members. Tu at least one embodiment, the deployable tissue-engaging wewbers raay

&

not be interspersed within a staple row. Other embodiments are envisioned in which deplovable tissue-engaging members

are dispersed within a staple row. Ag also discussed above, erabodiments are envisioned in which staple cavities are used

to store deplovable tissue-engaging members. Certain embodiments are envisioned in which the tissuc-engaging members
are not stored within staple cavities and can be stored within a row of cavities adjacent 1o the staple cavities.
[0203]  FIGS. 96-93 illustrate another ernbodirnent comprising deployable tissue-engaging projections. A staple

cartridge 5300, for example, can comprise a cartridge body 5310 including a deck 5

R,

{1 and a plurality of staple cavities
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5350 defined therein. The staple cartridge 3310 can inchude staples 5330 reraovably stored within the staple cavities 5350
and a plurality of drivers 5340 configured to eject the staples 5330 from the staple cavities 5350, The staple cartridge 5310
can further include one or more deployable projections 5331 rernovably stored in the staple cavities 5350, as will be
discussed in greater detail further below. Each driver 5340 can include a cradle 5341 configured to support a staple 5330
and, in addition, a drive surtace 5342 configured to be engaged by a sled, such as sled 3370, for examaple. Similar to the
above, the sled 5370 can be configured to lift the drivers 5340 between an undeployed position and a deployed position.
PIG. 92 depicts the drivers 5340 and the staples 5330 in their undeploved positions. Referring primarily to FIG. 93, the
drivers 5340 can be configured to lift the deployable projections 5351 between an undeploved position and a deployed
position. In at least one such instance, referring primarily to FIGS. 90 and 91, each driver 5340 can be assembled between
3 first deployable projection 5351 positioned around a proximal end of the driver 5340 and a second deployable projectior
5351 positioned around a distal end ot the driver 5340 wherein the upward movement of the driver 5346 can be transterred
to the deployable prajections 5351 to move the projections 5351 to their deployed positions. In at east one instance, the
projections 5351 can be frictionally engaged with the drivers 5340. When the drivers 5340 are lifted upwardly, the friction
it between the drivers 5340 and the projections 5351 can iift the projections 5351 apwardly. Each projection 5351 can
comprise a tissue-engaging portion 5352 which can be contfignred to contact the tissue and apply a compressive foree to the
tssue, In various instances, & projection 5351 may apply a compressive force to the tissue until the corapressive force
exceeds the static friction force between the projection 5351 and the driver 5340 moving the projection 5351 upwardly. At
such peint, the driver 5340 can wove or stip relative to the projection 5351, Stated another way, the driver 5340 can
decouple from the projections 5341 associated therewith.

o

[0264]  In various instances, referring again o FIG. 93, the tissue-engaging portions 5352 of the deplovable projections

=

5351 may not extend above the decl 5311 when the projections 3351 are in their undeployed position. In other instances,
the tissue-engaging portions 3352 of the deplovable projections 5351 may extend above the deck 5311 when the projections
5351 are in their undeployed position. In either event, the tissue-engaging portions 3352 of the deplovable projections 5351
may extend above the deck 5311 when the projections 5351 are in their deployed position. Further to the above, the
friction it between each projection 5351 and a driver 5340 can be the same such that the force i which the driver 5340 will
stide relative to a projection 53351, i.e., the slip force, can be the same for each projection 5351, Gther embodiments are
envisioned in which the friction fit between certain projections 5351 and certain drivers 5340 can be different than other
projections 5351 and other drivers 5340. In such embodiments, the siip force between the projections 5351 and the drivers

least goe embodinent, the first projection 5351 positioned at a distal end of a driver 5340 can

i

5340 can be different. nat
begin to slip at a first slip force and the second projection 5351 positioned at a proximal end of a driver 5340 can begin to
ship at a second slip force which 1s different than the first slip force. In varicus instances, as a result of the above, the
compressive force in which a projection 3351 can apply to the tissue can be limited. Moreover, as a result of the above, the

distance 1n which a projection 5351 can extend from the deck 5311 of the cartridge body 5310 can be limited. In various

instances, the projections 5351 can comprise a variable response to the type of tissue and/or the thickmess of tissue being
stapled. For mstance, the projections 53351 may be deployed further from the deck 5311 when the tissue 18 thinoer and/or
more pliable as compared to when the tissue is thicker and/or more rigid. In any event, the slip fit between the driver 5340
and the projections 3351 can prevent the tissue from being overcompressed by the projections 3351,

[0268] Purther to the above, the projections 5351 can float relative to the cartridge deck 5311, In varicus iustances, the
projections 5351 can be dynamically responsive to the compressive pressure created within the tissue captured between the
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vil 20 and the staple cartridge 5300. Tu at least one instance, the firing member 2760 can cam or ruove the anvil 20
toward the staple cartridge 5300 as the firing member 2760 is advanced distally. When the anvil 20 is moved toward the
staple cartridge 5300, the ussue can be compressed by the anvil 20 wherein, in response thereto, the projections 5351 can
move or retract downwardly into the cartridge body 5310, for example.

{6206} In various instances, a staple cartridge can comprise projections which extend rigidly from a deck of a cartridge
body. In at [east one instance, the deck and the projections may not move relative to one another. In other instances, the
deck can move relative to the projections. In at least one such instance, the projections can extend rigidly from the
cartridge body and the deck can comprise a movable surface. When tissue 1s compressed between an anvil and such a
staple cartridge, the deck can move downwardly with respect to the projections. The deck can be movable between a first
position and a second position.  When the deck is 1n its fivst position, the projections may not extend above a top surface of
the deck. In such instances, the projections can be recessed below the top surface of the deck when the deck is in its frst
position. When the deck is moved 1ato its second pasition, the projections can be exposed and extend above the top surface
of the deck. Alternatively, the projections can extend above the top deck surface when the deck is in its first position and
its second position. Iu either event, the distance in which the deck is moved relative to the projections can be a function of
the pressure applicd to the tissue. For instance, the deck may move a larger distance when a larger compressive pressure is
applied to the tissue and a smaller distance when a smaller compressive pressure 18 applied o the tissue. The top deck
surface can float in response to the compressive pressure applied thereto. Certain embodiments are envisioned in which the
deck coraprises a unitary piece of material. Gther erabodiments are envisioned in which the deck comprises a phurabity of
portions. In at least one such embodiment, each portion can react independently of the other portions. In various instances,
the deck can be comprised of a resilient material which can deflect in response to the compressive pressure applied thereto,
In at least one instance, the deck can be comprised of foam, for example. In certain instances, the deck can be comprised of
oxidized regenerated celluose, for example. The deck may be comprised of an implantable material or an implantable
material. The deck may or may not be implanted into the patient. In various instances, the deck can mnclude apertures
defined therein which can permit relative movement between the deck and the projections. In at least one such instance, the
apertures can comprise through holes and the projections can be positioned within the through holes. In certain instances,
an aperture can comprise a clearance siot which extends around a staple cavity and the projection, or projections, extending
around the staple cavity. When the staples are ejected from the st pic cavites, the staples can pass through the openings
provided by the clearance siots. In some instances, at least a portion of the deck can be captured by the staples to implant

the deck against the tissue being stapled.

{6207} In various instances, a staple cartridge disclosed herein can comprise an adjunct material. An adjunct material
can comprise at least one layer of material which is positioned over the deck of the staple cartridge and 15 implanted into the

patient by staples deploved from the staple cartridge, for example. In various instances, the at least one layer of material
can comprise butiress material and/or a tissue thickness compensator, for example. The at least oue layer of material can be
comprised of Gore SeamGuard material, Synovis Peri-Strips material, and/or polyurethane, for example. Numerous
references bave already been incorporated by reference which disclose such layers. The entire disclosure of US. Patent
Application Serial No. 13/763,095, entitled LAYER ARRANGEMENTS FOR SURGICAL STAPLE CARTRIDGESR, filed
on February 28, 2013, now U.S. Patent Publication No. 2013/0161374, is incorporated by reterence herein. The entire
disclosures of U.S. Patent Application Serial No. 13/531,619, entitled TISSUE STAPLER HAVING A THICKNESS
COMPENSATOR COMPRISING INCORPORATING A HEMOSTATIC AGENT, filed on June 25, 2012, now U.S
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Patent Publication No. 2012/0318842, U.S. Patent Application Serial No. 13/531,623, entitled TISSUE STAPLER
HAVING A THICKNESS COMPENSATOR INCORPORATING AN OXYGEN GENERATING AGENT, filed on June
23, 2012, now U.S. Patent Publication No. 2012/0318843, U .S, Patent Application Serial No. 13/531,627, eutitled TISSUE
STAPLER HAVING A THICKNESS COMPENSATOR INCORPORATING AN ANTE-MICROBIAL AGENT, filed on
June 25, 2612, now 1S, Patent Publication No. 2012/0312860, and U.5. Patent Application Serial No. 13/531,630, entitled
TISSUE STAPLER HAVING A THICKNESS COMPENSATOR INCORPORATING AN ANTI-INFEAMMATORY
AGENT, filed on June 25, 2012, now U.S. Patent Publication No. 2012/6318844, are incorporated by reference herein. A
layer can be comprised of a bioabsorbable matenial and/or a non-bicabsorbable material. In some instances, a layer of

material can be attached to the deck. In at least one instance, at least one adbesive can be utilized to releasably adhere the
tayer to the deck. In some nstances, the layer of material can be releasably attached to the deck utilizing one or more
sutures or straps, for example. In certain instances, the laver can conmprise a solid piece of material. In some instances, the
faver can inchude apertures defined therein. Tu at least one such instauce, a layer could be utihized with the staple cariridge
2000, for example, and can include apertures, slits, and/or slots, for example, defined therein which are aligned with the
projections 2051 and/or projections 2053 extending froma the deck 2011 of the staple cartridge 2010, In certain instance
the apertures can comprise through holes or windows extending completely through the fayer. The apertures, slits, and/or
stots, for example, can be cut mto 2 layer wiihzing a bladed cutting member, for example. In sowe instances, the apertures,
siits, and/or slots, for example, can be formed when the layer is molded, for example. In cerfain instances, the apertures,
stits, and/or slots, for example, can be forraed 1u the layer unlizing a laser cutting process, for exaraple. To some instances,
the apertures can comprise recesses defined in the layer which do not extend completely through the layer. In various
instances, the projections can be closely received within the apertures such that relative movement between the cartridge
body 2010 and the layer can be prevented or at least limited. b at least oue such mstance, an interference fit can be present
hetween the projections and the sidewalls of the apertures.
{0208] Further to the above, an adjunct iayer can be comprised of a woven layer and/or a non-woven layer, for
example. A laver can be comprised of film, for example. In various instances, a laver can include a textured surfac

the

projections, and/or protrusions, for exarple, extending therefrom which can be configured to prevent or at least it

flow of tissue relative to the staple cartridge. A layer can comprise a first set of regions which are engaged by and/or
captured within the staples ejected from the staple cartridge and a second set of regions which are not engaged by or
capiured within the staples. In various instances, the second set of regions can be modified. In at least one instance, a layer
can be comprised of Gl and the second set of regions of the filon can be raodified to inchide apertures, slits, and/or slots,
for example. In at least one instance, a perimeter of such a layver can comprise cuts defined therein which can soften the
edges of the layer. In cerfain instances, a pattern of cuts can be made in the layer. In at least one such instance, the pattern
of cuts can comprise cuts which extend at a 45 degree angle relative to one another, for example. In some instances, the
depth, width, and/or spacing of the outs can be randowm. The cuts described above can raake 2 laver of Sl wore flexible,
stretchable, and/or compliant. The cuts described above could be made to a woven or a non-woven material, for example.
The cuts described ahove can be made using any suitable process, such as by a mechanical blade systern and/or a laser
cutting system, for example. In varicus instances, the first set of regions of a layer may not be modified as discussed above.
{8209} As discussed above, a layer comprised of a solid piece of material can be modified to make the layer more
flexible, stretchable, and/or compliant. A layer could be assembled from several pieces of material which are bonded

. o

together. In at least one instance, apertures, slits, and/or siots, for exampie, can be present between the bonded pieces of
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material. I certain instances, sirips of a highly non-elastic absorbable polymer could be welded into a thinner, roore

flexible film to provide stretch in certain intended directions and Hmit stretch in others. Such strips could also be used to
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ressed parts of the film while allowing the other parts of the il to rernain soft and conpliant. One way
Lo accompiish this would be to make several thin strips comprised of a harder polymier, such as Vieryl, for example. These
strips could be approximately 0.0157 t0 0.030” wide, for example, and extend the full length of a staple line, for example.
Six strips could be arranged o correspond to the staple hine [ateral spread of six longitudinal staple rows. Then, a thin,
continuous film layer approximately 0.003” to 0.005” thick, for example, comprised of a soft and elastic palymer, such as
Monccryt or 36/64 PGA/PCL, for example, could be welded to the six sirips. In some instances, a compression molding
operation could be utilized. The result would be a highly-reinforced staplie line with soft sides and the ability to readily
stretch lateraily, but not longitudinally. The strips extending from the film could even result in traction-like holding features
that would minimize tissue flow over the film in the desired direction. In certain instances, a layer comprsed of a woven
and/or non-woven raaterial can be madified so as to solidify certain regiouns of the layer, such as the first set of regious, for
example. A flat extruded fiber could be woven into a strip and then, through the use of felting and/or another heat-base
techoigue, the first set of regions, for example, could be fused together to solidify them. In some justances, the entirety of
the layer could be fused together.

[6218]  Ax discussed above, a staple cartridge can include projections extending from a cadnidge body. In addition to or
in lieu of these projections, an anvil can comprise projections extending therefrom which can be configured to, one, control
the flow of tssue relative to the anvil and the cartridge body, two, extend the staple cavities from the opposite side of the
tissue and/or, three, support and/or guide the staples as they are being ¢jected from the staple cavities.

{6211} An anvil 3320 15 illustrated 1o FIGS. 66 and 67. The anwil 3320 can comprise a distal end 3323, a proximal end
3326, and a tissue-engaging surface 3321, The anvil 3320 can further comprise a pivot 3327 about which the anvil 3320
can be rotated between an open position and a closed posttion. The anvil 3320 can further comprise a longitudinal slot
3325 defined therein which is configured to receive a portion of a firing and/or catiing member therein. The anvil 3326 can
also coraprise lateral sides which can include a longitudinal projection, or wall, 3323 extending therefrom. In varicus
instances, a longitadinal wall 3323 can comprise a scalloped surtace, for example. In some instances, a longitudinal wall
3323 can comprise a flat surface, for example. Similar to the above, the walls 3323 can be configured to limit or block the
flow of ussue laterally with respect to the anvil 3320, for example.

o
IS
i

{62127 Further to the above, the anvil 3320 can include a plurality of staple forming pockets 3322 defined therein which

can be arranged in longitadinal rows which are registerable with the staple cavities defined in a staple cartridge. For
instance, the forming pockets 3322 can be arranged in innermost rows 3328a, outermost rows 3328¢, and rows 3328b

intexroediate the inoenmost rows 3328a and the outermost rows 3328¢. T at least oue nstance, cach st apie forraiag pocket

3322 can comprise a first, or distal, forming cup 3322a and a second, or proximal, torming cup 3

cup 3322a can be configured to receive and deform a first leg of a staple and the second forming cup 3322

configured to recetve and deform a second leg of the staple. The first forming cup 3322a and the second forming cup

3322b can be separated by a Hat 3322¢. The anvil 3320 can further comprise tissue-engaging projections 3324, The
rojections 3324 can be positioned intermediate the first forming cup 3322a and the second forming cup 3322b. A first

projection 3324 can be positioned on a first lateral side of the flat 3322¢ and a second projection 3324 can be positioned on

a second [ateral side of the flat 3322¢. The projections 3324 extending from the anvil 3320 can co-operate with projections

extending from a staple cartridge to guide and support the staples being cjected from the staple cartridge. In at least one
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instance, the anvil projections 3324 and the staple cartridge projections can interlock. In vadous instances, the cartridge
rojections can extend from the ends of a staple cavity while the anvil projections 3324 can be positioned intermediate the
cartridge projections over the raiddle of the staple cavity, for example. The anvil projections 3324 and the cartridge
projections can co-operate to extend a staple cavity and support and guide a staple while the staple is being formed against
the anvil 3320. The cariridge projections extending from the ends of a staple cavity can support and guide the legs of the

staple as the staple legs emerge from the staple cavity and contact the anvil 3320, As the staple legs are being deformed
within the forming cups 3322a, 3322h, the staple legs can be supported and gnided by the projections 3324 extending from
the anvil. In various instances, the staple legs can be supported and guided by the cartridge projections and the anvil
projections 3324 at the same time. In some instances, the staple legs may be supported and guided by the cartridge
projections and the anvil projections 3324, but not at the sare time.

B213} In various instances, the forming cups 3322a, 3322b can be configured 10 receive at least a portion of the

projections extending from the staple cartridge therein. Int at least one such instance, each forming cup 33224, 3322b can

comprise a wide, outer end configured to receive a projection extending from a staple cartridge and a narrow, inner end.
The wide, outer end of the forming cups 3322a, 3322 can also be configured to tuitially receive the staple legs. The
forming cups 3322a, 3322b can further include curved surfaces configured to direct the staple legs toward the narrow, inner
ends of the forming cups 3322a, 3322b. The staple legs can then exit the forming cops 3322a, 3322k from the narrow,
inner ends, where the projections 3324 are situated to support and guide the staple legs. Each forming cup 3322a, 3322b
can inchude angled surfaces lntermediate the wide, outer end and the narrow, inner end. The angled surfaces can guide the
staple legs within the forming cups 3322a, 3322b, limit the lateral movement of the staple legs, and improve the alignment
ot the staple legs with the narrow, inner ends.

[#214]  Further to the above, the prajections 3324 can be conﬁgured to engage tissue and hold the tissue in position
while the tissue is being stapled and/or transected. In certain instances, each projection 3324 can comprise a plateau
extending from the tissue-engaging surface 3321 which inchudes a flat surface. FIG. 89 depicts an alternative embodiment

comprising an anvil 5220 including forming pockets 3322 defined therein and tissue-engaging projections 5224 extending

theretrom. Similar to projections 3224, each projection 5224 can comprise a platean portion 5224a and a flat surface 5224b
configured to engage the tissue. In addition, each projection 5224 can comprise a transition surface 5224c¢ intermediate the

platean portion 5224a and the Hat surface 5224¢. 1o various instances, the fransition surface 5224¢ can comnprise a radius,

for exarmaple. In certain instances, the transition surface 5224¢ can comprise a bevel, for example.
(D215} An anvil 5120 is ilustrated in FIGSE. 87 and 88, The anvil 5120 can comprise a distal end 5123, a proximal end
5126, and a tissue-engaging surface. The tissue~emgagﬁ11g surface can comprise steps. For instance, the tissue-cngaging

59

surface can comprise a frst step 51217 and a second step 51217, for example. The second step 51217 can be taller than the
first step 51217 and can extend from the first step 51217, The anvil 3120 can further comprise a pivot 3327 about which the
anvil 3320 can be rotated between an open position and a closed position. The anvil 5120 can further comprise 2
{ongitudinal slot 5125 defined therein which is configured to receive a portion of a firing and/or cutting member therein.
The anvil $120 can also comprise lateral sides 3123 which may or muay not inchide a longitudinal projection, or wall,
extending therefrom. In various instances, the taller second step 51217 can be adjacent the lmlgim(imal siot 5125 while the
first step 51217 can be adjacent the lateral sides 5123, I various iustances, the second step 51217 may apply a larger
compressive force to the tissue than the first step 51217, In various alternative erbodiments, the taller second step 51217
can be adjacent the lateral sides 5123 while the first step 51217 can be adjacent the longitudinal slot 5125, While the anvil
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5120 coraprises two steps, the anvil 5120 could comprise more than two steps. In any event, the anvil 5120 can comprise a
ramp surface 5128 extending between the first step 51217 and the second step 51217 which can facilitate the positioning of
the anvil 5120 relative to tissue.
[0216]  Further to the above, the anvil 5120 can include a plurality of staple forming pockets 5122 defined therein which
can be arranged 1o longitdinal rows which are registerable with the staple cavities defined in a staple cartridge. Inn various
instances, the cutermost rows of forming pockets 5122 can be defined in the first step 51217, The imnermost rows of
forming pockets 5122 and the intermediate rows of forming pockets 5122 can be defined in the second step 51217, for
example. Uther embodiments are envisioned in which the intermediate rows of forming pockets 5122 are defined the first
step 51217, In any event, the anwvil 5120 can comprise tissue~-engaging projections 5124 extending theretrom. In various
instances, each projection 5124 can comprise an H-shaped configuration, for example. A projection 5124 can extend
hetween adjacent forming pockets 3122, for example. A pmjection 5124 can extend between adjacent forming cups within
a formng pocket 5122, for example. In various 1ustances, a projection 5124 can arpund an end of a forming cup to support
and guide a staple leg being formed by the forming cup. A projection 5124 can extend along the lateral sides of a forming
pocket 5122, for example. A projection 5124 can extend along the lateral sides of a first forming pocket 5122 and a second
forming pocket 5122, for example. The lateral sides of the forming pockets 5122 can be parallel, for example. In various
instances, the projections 5124 can guide the staple legs within the forming cops and limit the lateral reovernent of the
staple legs. FIG. 88 depicts a projection 5124 on each side of a forming pocket 5122, FIG. 88 also depicts a projection
5124 on each side of a forming cup of a forming pocket $122. In various other erabodiments, a projection may be
positioned adjacent only some of the forming pockets 5122 of the anvil 5120 and/or only some of the forming cups of the
forming pockets 3122
[#217]  In vanous instances, the projections extending from an anvil may have the same height. In other instances, the

projections extending from an anvil may have different heights. Turming now to FEG. 69, an anvil 3520 caninclude 2
tissue-engaging surface 3321 and a longitudinal slot 3325 defined therein which is configured to receive a portion of a
firing and/or cutting member. The anvil 3520 can also comprise lateral sides which can include a longitudinal projection,

or wall, 3323 extending therefrom. Similar to the above, the anvil 3520 can include forming pockets arranged in innermost

rows 3328a, outermost rows 3328¢, and rows 3328b intermediate the innermost rows 3328z and the outermost rows 3328c.
In various instances, the anvil 3520 can comprise longitudinal rows of first projections 3551a adjacent the inneruost rows

3328a, longitudinal rows of second projections 3551b adjacont the intermediate rows 3328b, and longitudinal rows of third
projections 355 1e adjacent the cutermost rows 3228¢, for exaraple. The first projections 335 1a can extend from the tissue-
engaging surface 3221 a first distance and the second projections 3551b can extend from the tissuc-engaging surface 3221 a
secand distance which is different than the fest distance. The thivd projections 3551c can extend from the tissue-engaging

surface 3221 a third distance which can be different than the first distance and/or the second distance. In various instances,

the third projections 355 ¢ can be taller than the secoud projections 3551b and the second projections 3551 can be taller

than the first projections 3551a. In various alternative embodiments, the projections 3551a can be positioned adjacent to
the mtermediate rows 3328b and/or the outerraost rows 3328¢, for example, the projections 3551k can be positioned
adjacent to the innermost rows 3328a and/or the outermost rows 3328¢, for example, and/or the projections 3551c can be
positioned adjacent to the inmermost rows 3328z and/or the intermediate rows 3328h, for example.

[0218]  Aunanvil 3420 is illustrated in FIG. 68. The anvil 3420 can coraprise a distal end 3423, a proximal end, and a

tisgue-engaging surface 3321, The anvil 3420 can further comprise a pivot 3327 about which the anvil 3420 can be rotated
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between an open position and a closed position. The aavil 3420 can further coraprise a longitudinal slot 3325 defined
therein which is configured to receive a portion of a firing and/or cutting member therein. The anvil 3420 can also
coraprise lateral sides which can include a longitudinal projection, or wall, 3323 extending therefrom. The anvil 3428 can
inchide a phurality of staple forming pockets 3322 defined therein which can be arranged in longitudinal rows which are
registerable with the staple cavities defined in a staple cartridge. In various instances, further 1o the above, the anvil 3420
can comprise pr@jectmns extending therefrom. For example, the anvil 3420 can include pyramidal projections 3051 and/or
domed-shaped projections 3151 extending therefrom. The projections 3051 and/or the projections 3151 can improve the

gripping force that can be applied to the tissue.

X

[l

[€219]  In various instances, an anvil and the projections extending from the anvil can be comprised of a unitary piece of

material. In at least one instance, the projections can be integrally formed with the anvil. The auvil and projections can be

comprised of a metallic material, such as stainless steel, for exampie, and can be tormed during a machining and/or
stamping process, for example. In certain instances, the projections can be asserubled to the anvill In at least one 1nstance,

the projections can be adhered to the anvil, for example. The anvil and the projections can be comprised of the same
waterial or different waterials. In at least one rustance, the anvil can be comprised of 2 metallic material and the projections
can be formed from an elastomeric material, such as rubber, a thermoplastic elastomer, and/or Santoprene, for exanmple. In
various instatces, the projections can be comprised of a pliable material and may not trauratize the tissue compressed by
the projections. Projections 3051 and/or projections 3151, for example, can be comprised of an elastomeric material, such
as rubber, a thermioplastic elastomer, and/or Sawtoprene, for example. In at least one 1ustance, the anvil can be formed
during a machining and/or stamping process and the projections can be formed on the anvil during a molding process using
s material which is more pliable than the materal comprising the anvil, In various instances, the projections 3051 and/or
3151, for exarnple, can commprise a textured anvil surface. In certain instances, the projections 3051 and/or 3151, for
example, can be comprised of a material which has a higher coefficient of friction than the anvil. Such embodiments can
improve the gripping force between the anvil and the tissue.

{0228]  Further to the above, an anvil can include 2 uniform array of projections extending therefrom. In other instances,

the array may not be umform. Referning again to FIG. 68, projections 3051 can extend from the anvil surface 3321 ona

-

rst side of the longitudinal slot 3325 and the projections 3151 can extend from the anvil surface 3321 on a second side of
the longitudinal slot 3325, In various iustances, the projections can be positioned distally with respect to the f()rming
pockets 3322, for exanmple. In certain instances, the projections can interspersed among the forming pockets 3322, The
projections can extend from a surface 3429%a detined intermediate the innecmost formiag p(sckei.s 3322 and the slot 3325, 2
surface 3429 defined intermediate the innermost forming pockets 3322 and the intermediate forming pockets 3322, a
surface 3429¢ defined intermediate the intermediate forming pockets 3322 and the outermost forming pockets 3322, and/or
a surface 3429d defined intermediate the outermost forming pockets 3322 and the lateral walls 3323, for example.
B2y FIG. 98 depicts an anvil 3920, The anvil 5928 can include a distal end 5923, a proximal end 5926, and a tissue-
engaging surface 5921, The anvil 5920 can further comprise tissue-engaging members extending from the surface 5921
which are configured to prevent or lirnit the flow of tssue relative o the anvil 3920, Ta at least one 1nstance, the anvil 5920
can include projections 5924 and projections 59247, for example. The projections 59247 can be taller than the projections
5924°. This difference in height is indicated by dimension 5925, As illustrated in F¥G. 98, the projections 5924 can be
positioned distally with respect to the projections 39247, In vanous instances, the projections 5924™ and the projections
5924 can be part of a longitudinal row of projections. In some instances, the projections 53924” and the projections 5924°
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can be part of different longimdinal rows of projections. In certain instances, although not iilastrated, the projections 59247
can be positioned distally with respect to the projections 59247,

{B222} In various 1nstances, an auvil disclosed berein can coraprise an adjunct material. An adjunct moaterial can
comprise at least one layer of material which is positioned over the tissue-engaging surface of the anvil and is 1mplanted
into the patient by staples deployed fron: a staple cartridge, for example. In various instances, the at least one layer of
material can comprise buttress material and/or a tigsue thickness compensator, for example. The at least oue layer of

material can be conmprised of Gore SearmnGuard material, Synovis Peri-Strips material, and/or polyurethane, for example.
Numerous references have already been incorporated by reference which disclose such layers. The entire disclosure of US
Patent Application Serial No. 13/763,093, entitled LAYER ARRANGEMENTS FOR SURGICAL STAPLE
CARTRIDGES, filed on Febraary 28, 2013, now U.S. Patent Publication No. 2013/0161374, {s incorporated by reference
herein. The entire disclosures of U.S. Patent Application Serial No. 13/531,619, entitled TISSUE STAPLER HAVING A
THICKNESS COMPENSATOR COMPRISING INCORPORATING A HEMOSTATIC AGENT, Gled ou June 28, 2012,
now U.S. Patent Publication No. 2012/0318842, U.S. Patent Application Serial No. 13/531,623, entitled TISSUE
STAPLER HAVING A THICENESS COMPENSATOR INCORPORATING AN OXYGEN GENERATING AGENT,
filed on June 25, 2012, now U.S. Patent Publication No. 2012/0318343, U.S. Patent Application Serial No. 13/531,627,
entitied TISSUE STAPLER HAVING A THICKNESS COMPENSATOR INCORPORATING AN ANTI-MICROBIAL
AGENT, filed on June 25, 2012, now U.S. Patent Publication No. 2012/0312860, and U.S. Patent Application Scrial No.
13/531,630, entitled TISSUE STAPLER HAVING A THICKNESS COMPENSATOR INCORPORATING AN ANTI-
INFLAMMATORY AGENT, filed on June 25, 2012, now U.8. Patent Publication No. 2012/0318844, are incorporated by

o

reference herein. A layer can be comprised of a hipabsorbable material and/or a nou-bioabsorbable material. In some
wmstances, a layer of material can be attached 1o the anvil. In at least one ustance, at least one adhesive can be utilized to
rejeasably adhere the layer to the anvil. In some instances, the layer of material can be releasably attached to the anvil
utilizing oue or more sutures or straps, for example. In varnous instances, a layer can comprise projections extending
therefrom which can extend into the torming pockets defined in the anvil. The projections can be arranged in an array, or
pattern, which is aligned with the array, or pattern, of forming pockets in the anvil. In at least one instance, the projections
can it snugly within the forming pockets. The projections can be configured to limit the lateral and/or longitudinal
moverient of the layer relative to the anvil.

{6223} In certain instances, a layer can comprise a solid piece of material. In some instances, the layer can include
apertures defined therein. In at least one such instance, a layer could be wtilized with the anvil 3320, for example, and can
include apertures, slits, and/or slots, for exanple, defined therein which are aligned with the projections extending from the

an

tssue-engaging sorface 3321 of the anvil 3320, In certain instances, the apertures can cowmprise through holes or windows

extending completely through the layer. The apertures, slits, and/or slots, for example, can be cut into a layer

bladed cutting member, for example. In some 1ustances, the apertures, slits, and/or slots, for example, can be formed when
the layer is molded, for example. In certain instances, the apertures, slits, and/or slots, for example, can be formed in the
tayer utilizing a faser cutting process, for exaraple. In some instances, the apertures can comprise recesses defined 1a the
tayer which do not extend completely through the layer. In various instances, the projections can be closely received within
the apertures such that relative movement hetween the anvil 3320 and the layer can be prevented or at least limited. In at

ieast one such instance, an interference fit can be present botween the projections and the sidewalls of the apertures.
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{6224] Furthier to the above, an adjunct layer can be comprised of a woven layer and/or a non-woven laver, for
example. A layer can be comprised of film, for example. In various instances, a laver can inchide a textured surface,
projections, and/or protrusions, for exaraple, extending therefrona which can be configured to prevent or at least limit the
flow of ussue relative to the anvil. A layer can comprise a first set of regions which are engaged by and/or captured within
staples ejected from a staple cartridge and a second set of regions which are not engaged by or captured within the staples.

In various instances, the second set of regions can be modified. In at least one instance, a layer can be comprised of film
and the second set of regions of the filor can be modified to include apertisres, slits, and/or slots, for example. In at least
one instance, a perimeter of such a layer can comprise cuts defined therein which can soften the edges of the layer. In
certain instances, a pattern of cuts can be made in the layer. In at least one such instance, the pattern of cuts can comprise
cuts which extend at a 45 degree angle relative to one another, for example. In some instances, the depth, width, and/or

s
3T

spacing of the cuts can be random. The cuts described above can make a layer of filo more flexible, stretchable, and/or
compliant. The cuts descrbed above could be made to a woven or 2 non-woven material, for exaraple. The cuts described
above can be made using any suitable process, such as by a mechanical blade system and/or a laser cutting system, for
example. o vagous instances, the fost set of regions of a layer may not be modified as discussed above,

{0228]  Asdiscussed above, a layer comprised of a solid piece of material can be modified to make the layer more
flexible, stretchable, and/or complhiant. A layer coold be assembled from several pieces of material which are bonded

together. In at least one instance, apertures, slits, and/or slots, for example, can be present between the bonded pieces of

material. In certain rustances, strips of a highly non-elastic absorhable polymer could be welded 1ato a thinuoer, more

flexible film to provide stretch in certain intended directions and limit stretch in others. Such strips could also be used to

o

reinforce

ic

£

&
=
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hly-stressed parts of the film while allowing the other parts of the film to remain soft and compliant. One way

i

to accomplish this would be to make several thin strips comprised of a harder polymer, such as Vicryl, for example. These
strips could be approximately 0.015” to 0.030” wide, for example, and extend the full length of a staple forming pocket
line, for exarmple. Six strips could be arranged to correspond to the staple line lateral spread of six longimdinal staple rows.

’\59

Then, a thin, continuous film layer approximately 0. to 0.005” thick, for example, comprised of a soft and elastic
polym@r, such as Monocryl or 36/64 BGA/PCL, for example, could be welded to the six strips. In some instances, a
compression molding operation could be utitlized. The result wonld be a highly-reinforced staple line with soft sides and
the ability to readily stretch laterally, but not longimdinally. The strips extending from the film could even result in

traction-like holding featres that would mintmize tissue flow over the filo in the desired direction. In certain instances, a
tayer comprised of a woven and/or non-woven raterial cau be wodified so as 1o solidify certain regiouns of the layer, such
as the first set of regions, for example. A flat extruded fiber could be woven into a strip and then, through the use of felting
and/or ancther heat-based technique, the first set of regions, for example, could be fused together to solidify thema, In some
instances, the entirety of the layer could be fused together.
{B226]  Various embodiments are disclosed teretn comprising staples removably stored within a staple cartndge 1o an
end-to-end arrangement within one or more longitadinal rows. Similarly, various embodiments are disclosed herein
comprising an anvil including staple forming pockets arranged 1n a corresponding end-to-end arrangement. Other staple
and staple forming pocket arrangements are envisioned and are adaptable to the embodiments disclosed herein. Such
arrangements may or may not comprise an end-to-end arrangement. The entire disclosure of 1S, Patent No. 8,186,560,
entitled SURGICAL STAPLING SYSTEMS AND STAPLE CARTRIDGES FOR DEPLOYING SURGICAL STAPLES
WITH TISSUE COMPRESSION FEATURES, which 1ssued on May 29, 2012, 1s incorporated by reference herein. The

L
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entire disclosure of U.S. Patent No. 8,365,976, entitled SURGICAL STAPLES HAVING [HMSSGLVABLE,
BIOABSORBABLE OR BIOFRAGMENTABLE PORTIONS AND STAPLING INSTRUMENTS FOR DEPLOYING
THE SAME, which issued on February §, 2013, 18 incorporated by reference herein.
[0227] FIGS. 19-22 depict a motor-driven surgical cutting and fastening mstrument 1010 that may or may not be reused.
In the ilhustrated embodiment, the instrument 1010 includes a housing 1012 that comprises a handle 1014 that is configured
to be grasped, manipulated and actuated by the climcian. The housing 1012 is configured for operable attachment to an
interchangeable shaft assembly 1200 that has a surgical end effector 1300 operably coupled thereto that is contigured to
pertorm one or more surgical tasks or procedures. As the present Detailed Description proceeds, it will be understood that
the various unigue and novel arrangements of the various forms of interchangeable shaft assemblies disclosed herein may
also be effectively eraployed in connection with rcboticaﬂy~comroﬂed surgical systems. Thus, the term “housing” may
also encompass a housing or simiar portion of a robotic system that houses or otherwise operably supports at least one

rive system that is configured to generate and apply at least one control motion which could be used to actuate the
interchangeable shaft assemblies disclosed herein and their respective equivalents. The term “trame”™ may refer to a portion
of a handheld surgical instrurmeent. The term “frame” may also represent a portion of a robotically controlied surgical
instrument and/or a portion of the robetic system that may be used to operably contrel a surgical instrument. For example,
the 1nterchangeable shafl assernblies disclosed herein ruay be eroployed with varicus rebotic systems, insiruments,
components and methods disclosed in ULS. Patent Application Serial No. 13/118,241, entitled SURGICAL STAPLING
INSTRUMENTS WITH ROTATABLE STAPLE DEPLOYMENT ARRANGEME]
Publication No. US 2012/0298719. U.S. Patent Application Serial No. 13/118,241, entitled SURGICAL STAPLING
INSTRUMENTS WITH ROTATABLE STAPLE DEPLOYMENT ARRANGEMENTS, now U.S. Patent Application

T3, now U.S. Patent Application

Publication No. US 2012/0288719, is incorpﬁrzated by reference herein in its entirety.

{B228] The housing 1012 depicted in FIGS. 19-21 is shown in connection with an interchangeable shait assembly 1200
that inchides an end effector 1300 that comprises a surgical cutting and fasteming device that is configured to operably
support a surgical staple cartridge 1304 therein. The housing 1012 oay be configured for use in connection with
wterchangeable shaft assernblies that include end effectors that are adapted to support different sizes and types of staple
cartridiges, have differont shaft lengths, sizes, and types, etc. In addition, the housing 1012 may also be effectively
eraployed with 3 variety of other interchangeable shaft assemblies including those assemblies that are configared to apply
other motions and forms of encrgy such as, for example, radic frequency (RF} energy, ultrasonic energy and/or motion to
end effector arrangernents adapted for use in connection with various surgical applications and procedures. Furthermore,
the end effectors, shaft assemblies, handles, surgical instruments, and/or surgical instrament systems can utilize any
suitable Tastener, or fasteners, to fasten tissue, For instance, a fastener cartridge comprisiag a phurality of fasteners
removably stored therein can be removably inserted into and/or attached to the end effector of a shaft assembly.

{B2297  FIG. 19 illustrates the surgical instrarsent 1010 with an raterchangeable shafl asserably 1200 operably coupled
thereto. FIGR. 20 and 21 ilhustrate attachment of the interchangeable shaft assembly 1200 to the housing 1012 or handle
1014, As can be seen 1n FIG. 21, the handle 1014 may coraprise 2 pair of interconnectable handie bousing segments 1016
and 1018 that may be interconnected by screws, snap features, adhesive, ete. In the illustrated arrangement, the handle
housing segments 1016, 1618 cooperate to form a pistol grip portion 1019 that can be gripped and manipulated by the

clinician. As will be discussed in further detail below, the handle 1014 operably supports a plurality of drive systems

[
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therein that are configured o generate and apply varioos conirol rootions to carresponding portions of the mterchangeable
shaft assembily that is operably attached thereto.
{$238] Refewring now to FIG. 21, the handle 1814 may Burther include a frame 1020 that operably supports a plurality of

se gy

drive systemns. For example, the frame 1020 can operably support a “first” or closure drive system, generally designated as
1630, which may he emploved to apply closing and opening motions to the interchangeable shaft assembly 1200 that ig
operably attached or coupled thereto. In at least oue form, the closure drive systern 1036 may include an actuator in the
form of a closure trigger 1032 that ig pivotally supported by the frame 1028, More specifically, as ilhsstrated in FIG. 21,
the closure trigger 1032 is pivotally coupled to the housing 1014 by a pin 1033, Such arrangement enables the closure
trigger 1032 10 be manipulated by a clinician such that when the clinician grips the pistol grip portion 1019 of the handie
1014, the closure trigger 1032 may be casily pivoted from a starting or “snactuated” position to an “actated” position and
more particularly to a fully compressed or fully actuated position. The closure irigger 1032 may be hiased into the
uractuated position by spring or other biasing arrangernent {not showa}. In various forus, the closure drive systent 1030
further includes a closure linkage assembly 1034 that is pivotally coupled to the closure frigger 1032, Ascan beseenin
FIG. 21, the closure linkage assembly 1034 may include a first closure link 1036 and a second closure link 1035 that are
pivotally coupled to the closure trigger 1032 by a pin 1035, The second closure link 1038 may also be referred to herein as
an “attachiment member” and 1nclude a transverse afttachment pin (037,

{0238} Sdll referring to FIG. 21, it can be observed that the first closure link 1036 may have a locking wall or end 1039
thereon that is configured to cooperate with a closure release asserably 1060 that 13 prvotally coopled to the frame (020, In
at least one form, the closure release assembiy 1060 may comprise a release bution assembly 1062 that has a distally
protruding locking pawl 1064 tormed thereon. The release button assembly 1062 nray be pivoted in a counterclockwise
direction by a release spring {not shown). As the clinician depresses the closure wigger 1032 from its unactuated position
towards the pistel grip portion 1019 of the handle 1014, the first closure link 1036 pivots upward to a point wherein the
locking pawl 1064 drops into retaining engagement with the locking wall 1039 on the first closure link 1036 thereby
preventing the closure trigger 1032 from returning to the unactated position. Thus, the closure release assembly 1060
serves to lock the closure trigger 1032 in the fully actuated position. When the clinician desires to unlock the closure
trigger 1032 to permit it to be biased to the unactuated position, the clinician siraply pivots the closure release button
assernbly 1062 such that the locking pawl 1064 18 moved out of engagement with the locking wall 1039 on the first closure

iink 1036, When the locking paw!l 1064 has been moved out of engagement with the first closure link 1036, the closure
trigger 1032 may pivot back to the unactuated position. Other closure trigger locking and release arrangeraents mway also be
eniployed.

{02321 An arm 1061 way extend frora the closure release button 1062, A maguetic element 1063, such as a permanent
magnet, for example, may be mounted to the arm 1061, When the closure release button 1062 is rotated from its first
position 0 1ts second position, the maguetic element 1063 can move toward a circuit board 1100, The circuit board 1100
can include at least one sensor that is configured to detect the movement of the magnetic element 1063, In at least one
erahodirent, for example, a “Hall Effect” sensor (not shown) can be mounted to the bottom surface of the circuit board
1100. The Hall Bifect sensor can be configured to detect changes in a magnetic ficld surrounding the Hall Effect sensor
caused by the movenent of the magnetic element 1063, The Hall Effect sensor can be in signal commmunication with a
microconiroller, for example, which can determine whether the closure release button 1062 is in its first position, which is

associated with the unactuated position of the closure trigger 1032 and the open configuration of the end effector, its second
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position, which 1s associated with the actuated position of the closure trigger 1032 and the closed counfiguration of the end
effector, and/or any position between the first position and the second position.

f3233] I at least one form, the handle 1014 and the frame 1020 raay operably support another drive system referred to
herein as 3 firing drive systern 1080 that is configured to apply firing motions to corresponding portions of the
interchangeable shaft assembly attached thereto. The firing drive gystem may [630 also be referred to herein ag a “second
drive syster”. The firing drive system 1080 may employ an electric miotor 1082 that is located in the pistol grip portion
1019 of the handle 1014, In various forms, the motor 1082 may be a DC brushed driving motor having a maximurm
rotation of, approximately, 25,000 RPM, for example. In other arrangerents, the motor may include a brushless motor, a

cordiess motor, a synchronous motor, a stepper motor, or any other suitable electric motor. The motor 1082 mav be
powered by a power source 1090 that in one form may comprise a removable power pack 1092, As can be seen in FIG. 21,
for example, the power pack 1092 may comprise a proximal housing portion 1094 that is configured for attachment to a
distal housing portion 1096, The proximal beusing portion 1094 and the distal hoosing portion 1096 are coufigured to

operably support a plurality of batteries 1008 therein. Batteries 1098 may each comprise, for example, a Lithium Ion ("LI”)

or other suitable battery, The distal bousiag porton 1096 18 configured for removable operable attachiment 1o the circuit
board assembly 1100 which is also operably coupled to the motor 1082, A number of batteries 1098 may be connected in
series may be used as the power source for the surgical instrursent 1610, In addition, the power source 1090 may be
replaceable and/or rechargeable.
{B234] As outlined above with respect to other vanious forms, the electric motor 1082 can include a rotatable shaft (not
shown) that operably interfaces with a gear reducer assembly 1084 that is mounted in meshing engagement with a with a
set, or rack, of drive teeth 1122 on a longitudinally-movable drive member 1120, In use, a voltage polarity provided by the
power source 1090 can operate the electric motor 1082 in a clockwise direction wherein the voltage polarity applied to the
electric motor by the battery can be reversed in order to operate the electric motor 1082 in a counter-clockwise direction.
When the electric motor 1082 is rotated in one direction, the drive mernber 1120 will be axially driven in the distal
direction "D, When the motor 82 is driven in the opposite rotary direction, the drive member 1120 will be axially driven
in a proximal direction “PD”. The handle 1014 can mclade a switch which can be configured to reverse the polarity
applied to the electric motor 1082 by the power source 1090, As with the other forms descabed herein, the handle 1014
can aiso inchude a sensor that 1s configared to detect the position of the drive member 1120 and/or the direction in which
the drive member 1120 18 being moved.
{B235] Acwmation of the motor 1082 can be controlled by a firing trigger 1130 that s pivotally supported on the handle
1014. The firing trigger 1130 may be pivoted between an unactuated position and an actuated position. The firing trigger
1130 may be hiased into the unachiated position by a spring 1132 or other hiasing arrangeroent such that wheun the cloician
relcases the firing trigger 1130, it may be pivoted or otherwise returned to the unactuated position by the spring 1132 or
hiasing arrangement, In af least one form, the fiving tngger 1130 can be positioned “cutboard” of the closure trigger 132 ag
was discussed above. In at least one form, a tiring trigger safety button 1134 may be pivotally mounted to the closure
trigger 1032 by pin 1035, The safety butien 1134 may be positioned between the firing trigger 1130 and the closure wigger
1032 and have a pivot arm 1136 protruding therefrom. See FIG. 21, When the closure trigger 1032 is in the unactuated
position, the safety button 1134 is contained in the handle 1014 where the clinician cannot readily access it and move it

between a xalct\/ Dosmou :')revc-mlrw actuation of the fi fn*mﬁ tmzve* 1130 and 2 nm'o 051 1on wherein the f Arnc t“lgt»; er
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1130 may be fired. As the clinician depresses the closure trigger 1032, the safety button 1134 and the fring trigger 1130
pivot down wherein they can then be manipulated by the clinician.
{B236]  As indicated above, 1u at least one form, the longitudinally movable drive member 1120 has a rack of teeth 1122
formed thereon for meshing engagernent with a corresponding drive gear 1086 of the gear reducer assembly 1084, At least
one form also includes a manually-actuatable “hailout” assembly 1140 that is configured to enable the clinician to manually
retract the longitadinally movable drive mermber 1120 should the motor 1082 become disabled. The bailout assembly 1140
may inclade a lever or bailout handle assembly 1142 that is configured to be manually pivoted into ratcheting engagement
with teeth 1124 also provided 1 the drive tnember 1120, Thus, the climician can mamially retract the drive meraber 1120
by using the bailout handle assembiy 1142 to ratchet the drive meraber 1120 in the proximal direction “PD”. U.S. Patent
Application Publication No. US 2010/0089970, now U.S. Patent No. 8,608,045, discloses batlout arrangements and other
compaonents, arangements and systenss that may also be employed with the various instruments disciosed herein. .S,
Patent Application Serial No. 12/249,117, entiled POWERED SURGICAL CUTTING AND STAPLING APPARATUS
WITH MANUALLY RETRACTABLE FIRING SYSTEM, now U.S. Patent No. §,608,045, is hereby incorporated by
reference hereit 1 its entirety.
{0237] Turning now to FIGS. 20 and 22, the interchangeable shait assembly 1200 includes a surgical end effector 1300
that comprises an elongate chanuel 1302 that is configored to operably support & staple cartridge 1304 therein. The end
effector 1300 may further include an anvil 1306 that is pivotally supported relative to the elongate channei 1302, The
interchangeable shaft assernbly 1200 may further wclude an articulation joint 1270 and an articulation lock which can be
configured to releasably hold the end effector 1300 in a desired position relative 1o a shatt axis SA-SA. Details regarding
the construction and operation of the end etfector 1300, the articulation joint 1270 and the articulation lock are set forth in
U.S. Patent Application Serial No. 13/803,0686, filed March 14, 2013, entitted ARTICULATABLE SURGICAL
INSTRUMENT COMPRISING AW ARTICULATION LOCK. The entire disclosure of U.S. Patent Application Serial
No. 13/803,086, filed March 14, 2013, entitled ARTICULATABLE SURGICAL INSTRUMENT COMPRISING AN
ARTICULATION LOCK is hereby incorporated by reference herein. Ag can be seen in FIG. 22, the interchangeable shaft
assemibly 1200 can further 1nclude 3 proximal housing or nozzle 1201 comprised of nozzle portions 1202 and 1203, The
interchangeable shatft assembly 1200 can firther inchade a closure tube 1260 which can be utilized to close and/or open the
anvil 1306 of the end effector 1300, The shaft assembly 1200 can inclade 3 spine 1210 that is configured to, one, slidably
support a firing member therein and, two, slidably support the closure tube 1260 which extends around the spine 210. The
spine 210 can also be configured to slidably support a proximal articulation driver. The articulation driver has a distal end
that is configured to operably engage the articulation lock. The articulation lock interfaces with an articulation frame thatis
dapted to operably engage a drive pin on the end effector frame. As indicated above, further details regardiong the
operation of the articulation lock and the articulation frame may be found in U.S. Patent Application Serial No. 13/803,086.
In various circurnstances, the spine 1210 can comprise a proximal end 1211 which is rotatably supported in a chassis 1240,
In one arrangement, for example, the proximal end 1211 of the spine 1210 has a thread 1214 formed thereon for threaded
attachment to a spine bearing 1216 configored to be supported within the chassis 1240, See FIG. 22, Such an arrangement
facilitates rotatable attachment of the spine 1210 to the chassis 1240 such that the spine 1210 may be selectively rotated
about a shaft axis SA relative 1o the chassis 1240
[0238] Refernng primarily to FIG. 22, the interchangeable shaft assembly 1200 includes a closure shuttle 1250 that is

shidably supported within the chassis 1240 such that it may be axially moved relative thereto. The closure shuttle 1230
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inchides a pair of proximally-protruding hooks 1252 that are counfigured for attachment to the attachwent pin 1037 (FIGS
20 and 21) that is attached to the second closure link 1038 as will be discussed in further detail below. A proximal end
1261 of the closure tube 1260 is coupled to the closare shuttde 1250 for relative rotation thereto. For example, a U shaped
connector 1263 is wnserted into an annular slot 1262 1n the proximal end 1261 of the closure tube 1260 and is retained

within vertical slote 1253 in the closure shuttie 1250, Such an arrangement serves to attach the closure tube 1260 to the

T

closure shuttle 1250 for axial travel therewith while enabling the closure tube 1260 to rotate relative to the closure shuttle

1250 about the shaft axis SA. A closure spring 1268 is journaled on the closure tube 1260 and serves to bias the closure
tube 1260 in the proximal direction “PI¥” which can serve to pivot the closure trigger into the vnactmated position when the
shaft assembiy is operably coupled to the handle 1014,

[$23%] Iu at least one form, the interchangeable shaft assernbly 1200 may farther wnclude an articulation joint 1270, Other
interchangeable shaft assemblies, however, may not be capable of articuiation. Asg can be seen in FIG. 22, for example, the
articulation joint 1270 1ncludes a double pivot closure sleeve assembly 1271, According to various forus, the double pivot
closure sleeve assembly 1271 inchudes an end etfector closure sieeve assembly 1272 having upper and lower distally
projecting tangs 1273, 1274, An end effector closure sleeve asserably 1272 includes a horseshoe aperture 1275 and a tab
1276 for engaging an opening tab on the anvil 1306 in the various manners described in U.S. Patent Application Serial No.
13/803,086, filed March 14, 2013, eptitled, ARTICULATARLE SURGICAL INSTRUMENT COMPRISING AN
ARTICULATION LOCK which has been incorporated by reference herein. As deseribed in further detail therein, the

horseshioe aperture 1275 and tab 1276 engage a tab on the anvil when the anvil 1306 s opened. An upper double pivot ok

1277 includes upwardly projecting distal and proxinal pivot pins that engage respectively an upper distal pin hole in the
upperpmximal]y projecting tang 1273 and an upper proxinal pin hole in an upper distally projecting tang 1264 on the
closure tube 1260, A lower double pivot link 1278 includes upwardly projecting distal and proximal pivm pins that engage
respectively a lower distal pin hole in the lower proximally projecting tang 1274 and a lower proximal pin hole in the lower
distally projecting tang 1265, Sece also FIG. 22.

{02481  In use, the closure tube 1260 is translated distally {direction “DE¥Y’) to close the anvil 1306, for example, in
response o the actuation of the closure trigger 1032, The anvil 1306 1s closed by distally translating the closure tube 1260
and thus the shaft closure sleeve assembly 1272, cansing i to strike a proximal surface on the anvil 1360 in the manner
described in the atorementioned referenced U.S. Patent Application Serial No. 13/803,086. As was also described in detail
in that reference, the anvil 1306 is opened by proximally transiating the closure tube 1260 and the shaft closure sleeve

PR

assembly 1272, causing tab 1276 and the harseshoe aperture 1275 to coutact and posh agaiast the anvil tab to 1ift the anvil
1306. In the anvil-open position, the shaft closure tube 1260 is moved to its proximal position.

16241  As was also indicated above, the interchangeable shaft assembly 1200 Durther inchudes a fivng meraber that is
supported for axial travel within the shaft spine 1210. The firing member includes an intermediate firing shaft portion 12

that 18 configured for attachment to a distal coting portion or kaife bar, The intermediate firing shaft portion 1222 may

include a longitudinal slot in the distal end thereof which can be configured to receive a tab on the proximal end of the
distal kaife bar. The longitudinal slot and the proximal end can be sized and configured to permit relative movement
therebetween and can comprise a slip joint. The slip joint can permit the intermediate firing shaft portion 1222 of the firing
drive 1o be moved to articulate the end effector 1300 without moving, or at least substantially moving, the knife bar. Once
the end effector 1360 has been suitably oriented, the intermediate firing shaft portion 1222 can be advanced distally until ¢
proximal sidewall of the longimdinal slot comes into contact with the tab in order to advance the knite bar and fire the
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staple cartridge positioned within the channel 1302, Pucther description of the operation of the fiving mernber may be
found in U.S. Patent Application Serial No. 13/803,086.

{B2427  Ascan be seen in FHG. 22, the shaft assewbly 1200 further inchudes a switch drum 1500 that is rotatably received
ou the closure tube 1260, The switch drum 1500 comprises a hollow shaft segment 1502 that has a shaft boss formed
thereon for receive an outwardly protruding actuation pin therein, In various circurastances, the actuation pin exiends
through a longitudinal slot provided in the lock sleeve to facilitate axial movement of the lock sleeve when itis engaged
with the articulation driver. A rotary torsion spring 1420 18 configured to engage the boss on the switch doum 1560 and a
portion of the nozzie housing 1203 to apply a biasing force to the switch drum 1560, The switch drum 1500 can further
comprise at least partially circunferential openings 1506 defined therein which can be configured to receive circumfterential
moonts extending from the nozzle halves 1202, 1203 and perrait relative rotation, but not transiation, between the switch
drurn 1500 and the proximal nozzie 1261, The mounts also extend through openings 1266 in the closure tube 1260 to be
seated in recesses in the shaft spiae 1210, However, rotation of the nozzle 1201 to a point where the mounts reach the end
of their respective slots 1506 in the switch drum 1500 will result in rotation of the switch drum 1500 about the shaft axis
SA. Rotation of the switch drum 1500 will uitiraately resolt in the rotation of the actuation pin and the lock sleeve between
its engaged and disengaged positions. Thus, in essence, the nozzle 1201 may be employed to operably engage and
disengage the articolation drive system with the firing drive systern in the various manners described 1o futher detail in
U.S. Patent Application Serial No. 13/803,086 and U.S. Patent Application Serial No. 14/226,142 entitled SURGICAL
INSTRUMENT COMPRISING A SENSOR SYSTEM, filed March 26, 2014, the entitle disclosures of each beiug bereby
incorporated by reference herein

{6243  As also illustrated 1o FIG. 22, the shaft assembly 1200 can comprise a slip ring assembly 1600 which can be
configured to conduct electrical power to and/or from the end effector 1300 and/or communicate sigaals to and/or from the
eud effector 1300, for example. The slip tog assembly 1600 can comprise a proximal connector flange 1604 that is

mounted to a chassis flange 1242 that extends from the chassis 1240 and a distal connector flange that is positioned within
a slot defined in the shaft housings. The proximal connector flange 1604 can comprise a first face and the distal connector
flange can comprise a second face which is positioned adjacent to and movable relative to the first face. The distal
connector flange can rotate relative to the proximal connector flange 1604 about the shaft axis SA. The proximal connector
flange 1604 can corprise a plurality of concentric, or at least substantially concentric, conductors defined in the first face
thereof. A connector can be mounted on the proximal side of the connector flange and may have a plurality of contacts
wherein each contact corresponds 1o and is o electrical contact with one of the conductors, Such an arrangement permits
relative rotation between the proximal connector flange 1604 and the distal connector flange while maintaining electrical
coutact therebetween. The proximal connector flange 1604 can inchude an electnical counector 1606 which cau place the
conductors in signal comrmunication with a shatt circuit board 1610 mounted to the shaft chassis 1240, for example. In at
least one instance, a wiring harness conprising a plurality of conductors can extend between the electrical conoector 1606
and the shatt circuit board 1610, The electrical connector 1606 may extend proximally through a connector opening 1243
defined 1o the chassis mounting flange 1242, See FIG. 22, U.S. Paterwt Application Secial No. 13/806,067, entitled
STAPLE CARTRIDGE TISSUE THICKNESS SENSOR SYSTEM, filed on March 13, 2013, is incorporated by reference
herein in ifs entirety. 11.S. Patent Application Serial No. 13/800,025, entitled STAPLE CARTRIDGE TISSUE
THICKNESS SENSOR SYSTEM, filed on March 13, 2013, 15 incorporated by reference herein in its entirety. Further

details regarding slip ring assembly 1600 may be found in U.S. Patent Application Serial No. [3/803,086.

o
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{0244]  As discussed above, the shafl assembly 1200 can include a proxiwmal portion which is fixably raounted o the
handle 1014 and a distal portion which is rotatable about a longitudinal axis. The rotatable distal shatt portion can be
rotated relative to the proximal portion about the slip ring assembly 1600, as discussed above. The distal connector fange
ot the slip ring asserably 1600 can be positioned within the rotatable distal shatt portion. Moreover, further o the above,
the switch drrm 1500 can also be positioned within the rotatable distal shaft portion. When the rotatable distal shaft portion
18 rotated, the distal connector Bange and the switch drum 1500 can be rotated syuchronously with one ancther. In
addition, the switch drum 1500 can be rotated between a first position and a second position relative to the distal connector
flange. When the switch drum 1500 is in its frst position, the articulation drive system miay be operably disengaged from
the firing drive systen: and, thus, the operation of the firing dave system may not articulate the end effector 1306 of the
shaft assembly 1200, When the switch drom 1500 is in its second position, the articulation drive system may be operably
engaged with the firing drive system and, thus, the operation of the firing drive system may articulate the end etfector 1300
of the shaft assembly 1200, When the switch drum 1500 is moved between {is Grst position and its second position, the
gwitch drum 1500 is moved relative to distal connector flange. In various instances, the shaft assembly 1200 can comprise
at least one seusor configured to detect the position of the switch dnim 1560,

{0248] Referring again to FIG. 22, the chassis 1240 includes at least one, and preferably two, tapered attachment portions
1244 formed thereon that are adapted 0 be received within corresponding dovetail slots 1702 formed within a distal
attachment flange portion 1700 of the frame 1020. See FIG. 21, Each dovetail slot 1702 may be tapered or, stated another
way, he somewhat V-shaped o seatingly receive the attactreent portions 1244 therein. As can be further seeniin FIG. 22, a
shaft attachment lug 1226 is formed on the proximal end of the intermediate firing shatt 1222, As will be discussed in
further detail below, when the interchangeable shait assembly 1200 is coupled to the handle 1014, the shatt attachment lug
1226 is received in a firing shaft attachrnent cradie 1126 formed in the distal end 1125 of the longimidinal drive member
1126, See FIG. 21

[0246] Various shaft assembly emnbodiments employ a latch system 1710 for removably coupling the shaft assembiy 1200
to the housing 1012 and more specifically to the frame 1020, As can be seen in FIG. 22, for example, in at least one form,
the fatch system 1710 inchudes a lock member or lock yoke 1712 that is movably coupled to the chassis 1240, In the

-
7
/

iHustrated embodiment, for example, the lock yoke 1712 has a U-shape with two spaced downwardly extending legs 1714,

The legs 1714 each have a pivot lug 17135 formed thereon that are adapted to be received in corresponding holes 1243
formed in the chassis 1240, Such arrangement facilitates pivotal attachment of the lock voke 1712 to the chassis 1240, The
tock yoke 1712 may include two proximally protrudiag lock lugs 1716 that are configured for releasable engagement with
corresponding lock detents or grooves 1704 in the distal attachment flange 1700 of the frame 1020, Sec FIG. 21, In
various forms, the lock yoke 1712 18 biased 1 the proximal direction by spang or biasing member (not shown), Actuation
of the lock voke 1712 may be accomplished by a latch button 1722 that is slidably mounted on a latch actuator assembly
1720 that is moonted to the chassis 1240, The latch button 1722 may be biased in a proxirual divection relative to the lock
yoke 1712, As will be discussed in firrther detail below, the lock yoke 1712 may be moved to an unfocked position by
biasing the latch button the in distal divection which also causes the lock yoke 1712 to pivot out of retaining engagement
with the distal attachment flange 1700 of the frame 1020. When the lock yoke 1712 is in “retaining engagement’” with the
distal attachiment flange 1700 of the frame 1020, the lock lugs 1716 are retainingly seated within the corresponding lock

detents or grooves 1704 in the distal attachment flange 1700,
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{62477  When eraploving an interchangeable shaft assembly that taclodes an end effector of the type described heresn that
is adapted to cut and fasten tissue, as well as other types of end effectors, it may be desirable to prevent inadvertent
detachment of the interchangeable shaft assembly from the housing during actuation of the end effector. For exaraple, in
use the clinician may actuate the closure trigger 32 to grasp and manipulate the target tissue into a desired position. Once
the target tissue is positioned within the end effector 1300 in a desired ovientation, the clinician may then fully actuate the
closure trigger 1032 to close the anvil 1306 and clamp the target tissue in position for cutting and stapling. In that instance,
the first drive systern 1030 has been fully actiated. After the target tissue bag been clamped in the end effector 1300, it may
be desirable to prevent the inadvertent detachment of the shaft assembly 1200 from the housing 1012, One form of the
latch systemn 1710 is configured to prevent such inadvertent detachment.

[#248] As can be most particularly seen in FIG. 22, the lock yoke 1712 includes at least one and preferably two lock
hoolks 1718 that are adapted to contact corresponding lock hug portions 1256 that are formed on the closure shuttle

When the closore shuttle 1250 is in an unactuated position (i.¢., the first drive system 1030 is unactuated and the anvil 1306
is open), the lock yoke 1712 may be pivoted in a distal direction to unlock the interchangeable shatt assembly 1200 from
the bousing 1012, Wheu 1o that position, the lock books [718 do not contact the lock hug portions 1256 on the closure
shuttle 12350, However, when the closure shuttle 1250 is moved to an actuated position (i.¢., the first drive syster 1030 is
actuated and the anvil 1306 is in the closed position}, the lock yoke 1712 is prevented from being pivoted to an unlocked

position. Stated another way, if the clinician were to attempt to pivot the lock yoke 1712 to an unlocked position or, for

example, the lock yoke 1712 was 1 advertently bumped or contacted 1u a manuer that raight atherwise cause it to pivot
distally, the lock hooles 1718 on the lock voke 1712 will contact the lock hugs 1256 on the closure shuttle 1250 and prevent
movement of the lock yvoke 1712 to an unlocked position.

{82491  Attachment of the interchangeable shafl assembly 1200 to the handle 1014 will now be described. To commence

Ty
f
ar

the coupling process, the clinician nxay position the chassis 1240 of the interchangeable shaft assenbly 1200 above or
adjacent to the distal attachment flange 1700 of the frame 1020 such that the tapered attachrent portions 1244 formed on
the chassis 1240 are aligned with the dovetail slots 1702 1o the frame 1020. The clinician may then move the shaft
assemibly 1200 along an installation axis that is perpendicular to the shaft axis SA to seat the attachmuent portions 1244 in
“operable engagement” with the corresponding dovetail receiving slots 1702, In doing so, the shaft attachment hug 1226 on
the intermediate firing shaft 1222 will also be seated in the cradie 1126 1n the longitudinally movable drive member 1120
and the portions of pint 1037 on the second closure link 1038 will be seated in the comesponding hooks 1252 in the closure
yoke 1250, As used berein, the term “operable engagement” in the context of two components means that the two
components are sutficiently engaged with each other so that upon application of an actuation motion thereto, the
components may carry oot their intended action, function and/or procedure.
[0250] At least five systems of the interchangeable shaft assembly 1200 can be operably coupled with at least five

corresponding systems of the bandle 1014, A Brst systera can comprise 3 frame systera which couples and/or aligns the

e

frame or spine of the shaft assembly 1200 with the frame 1020 of the handle 1014, Another system can comprise a closure

drive system 1030 which can operably conuect the closure trigger 1032 of the handle 1014 and the closure tube 1260 and

~

the anvil 1306 of the shaft assembly 1200, As outlined above, the closure tube attachment yole 1250 of the shaft assembly

1200 can be engaged with the pin 1037 on the second closure link 1038, Ancther system can conmprise the firing drive

systera 1080 which can operably connect the firing trigger 1130 of the handle 1014 with the intermediate firing shaft 1222

ot the shaft assembly 1200. As outlined above, the shaft attachinent lng 1226 can be operably connected with the cradle
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1126 of the longitudinal drive member 1120, Another system can comprise an elecirical system which can signal to a
controtler in the handle 1014, such as microconiroller, for example, that a shaft assembly, such as shaft assembly 1200, for

/

example, bas been operably engaged with the baadle 1014 and/or, twa, conduct power and/or comumunication signals
between the shaft asserubly 1200 and the handle 1014, For instance, the shaft assernbly 1200 can inchude an electrical
connector 1810 that is operably mounted 1o the shaft circuit beard 1610. The electrical connector 1810 15 configured for
mating engagement with a corresponding electrical connector 1800 on the handle control board 1100, Further details
regaining the circuitry and control systems may be found in UK. Patent Application Serial No. 13/803,086, and U.S. Patent
Application Serial No. 14/226,142, the entire disclosures of each which were previcusly incorporated by reference herein.
The fifth systern may consist of the latching system for releasably locking the shaft assembly 1200 to the handle |

{B251] gical staplers have been used in the prior art to simultaneously make a longitudinal incision in tissue and apply
stapies on opposing sides of the incision. Such instruments commonly include a pair of cooperating jaw members
that, if the instroment (s intended for endoscopic or faparoscopic applications, are capable of passing through a cannola
passageway. One of the jaw members receives a staple cartridge having at least two laterally spaced rows of staples. The
other jaw member defines an anvil baviag staple-formiag pockets aligned with the rows of staples 1u the cartnidge. The
instrument includes a plurality of reciprocating wedges which, when driven distally, pass through openings in the staple
cartridge and engage drivers sapporting the staples to effect the fang of the staples toward the anvil.

[0252] The simmltancous severing of tissue while forming rows of staples on each side of the cut reduces bleeding and
simplifies the surgical procedure. Increasingly, endoscopic and laparoscopic procedures are preferred over open procedures
due to their reduced post-operative recovery times and other advantages. Endoscopic stapling and severing instrimments use
a long slender jaw member that tends to deflect upwardly when clamped onto thick tissues. On thick tissue, this upward
deflection of the free (distal} end of the jaw can canse differences in height of the formed staples as the distal gap between

the anvil and cariridge is larger than the proximal gap. To ensure more uniform proximal 1o distal staple formation, the

anvil is frequently cambered or bent inwardly toward the staple cartridge. This camber is better for thick tissue and can

cause tighter staple forms at the distal end when used on thin tissue. To overcome this tight distal closure, pins or bumps
have been added to the clamping surface of the cartridge adjacent to the distal end of the cartridge. The closure of the anvil
onto the pin ensures a minimum gap at the distal end. However, surgoons were concerned about the pins or bumps causing
tissue trauma.

[§283]  Various arrangements have beon developed to address such challenges. One arrangement, for exarmple, comprises
an “E-beaw” cutting head or fiving bar that s configured to afficmatively space the anvil from the elongate channel that
supports the staple cartridge. Such E-beam cutting head and firing bar arrangements are disclosed in, for example, U.S.
Patent No. 6,978,921, entitled SURGICAL STAPLING INSTRUMENT INCORPORATING AN B-BEAM FIRING
MECHANISM, the entire disclosure of which is hereby incorporated by reference herein.

{B254] For example, as iftusteated in FIGS. 2 and 3 berein the tissue-cutting head comprises an B-beam 50 which can
translate within the end effector 16, As described above, the E-beam 50 can comprise a vertical portion 52 which can pass
through a narrow longitodinal anvil slot 58 extending through a tssue-contacting surface 63 in the anvil 20, 3 narow
vertical sfot 62 in the staple cartridge 42, and a narrow longitudinal channel slot 64 in the clongate staple channel 40 when

the B-beam 50 is advanced distaily. The anvil slot 38 can extend upwardly into

the anvil 20 and can comprise an end which
opens into a laterally-widened longitudinal chanuel 66 sized and configured to receive an upper pin 54 that extends laterally
from the vertical portion 52. Similarly, the channel slot 64 can extend downwardly into the channel 40 and can comprise
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an end which opens 110 2 laterally-widened lougitudinal channel 68 sized and configured 10 receive one or more lower feet
70 extending laterally from the vertical portion 52. The E-beam 50 can further comprise one or more middie pins 72 which
can extend laterally frora the vertical portion 52 and can be configured to shde along a top surface of a bottom tray 74 of
the staple cartridge 42. In certain embodiments, the middle pins 72 can be configared to seat the staple cartridge 42, or
assure that the staple cariridge 42 remains seated, in the channel 40. A longitudinal firing recess 75 formed in the staple
cartridge 42 above the bottom tray 74 is sized to allow the middle pins 72 to translate through the staple cartridge 42.
{#2558] Various clongate channel arrangements include an elongate or longitudinal slot that extends between a starting
position of the B-bearm cutting head in a proximal portion of the (Lig).lgate channel and an ending position adjacent the distal
end of the elongate channel. The vertical portion of the E-beam cutting head extends through that longitudinal slot and the

bl

tower foot portion of the E-beam rides along the bottom surface of the elongate channel. The foot portion may help
affirmatively space the anvil relative 1o the elongate channel and can also serve as convenient means for the clinician to
ascettain the position of the outting head 1a the elongate channel. By observing the position of the cutting head foot as the
cutting head is advanced distally through the cartridge, the clinician will know exactly where the cutting head is located
within the cartnidge. While providing an effective means for spacing the anvil and for mouttoring the location of the cutting
head, such arrangement does employ a longitadinal slot in the elongate channel which may reduce the channel stitffness as
weill as the channel’s resistance to twisting and spreading.

[0256] To avoid such spreading of the elongate channel, it may be desirable to eliminate the longitudinal slot to increase

the resistance to twisting and spreading when staphing thick tissue. However, such arrangement may eliminate the atulity of

the surgeon to see how far the stapling has progressed by observing the position of the kuife foot. FIG. 32 illustrates an
clongate channel 6022 that may be similar fo various elongate channels disclosed herein including, for example, elongate
channels 22 and 302 except for the following differences. Elongate channel 6022 may be molded, and/or machined and/or
otherwise formed from a suitable polvmer material and inchide a substantially solid botton: surface portion 6024, The
clongate channel 6022 is configured to operably support a surgical staple cartridge {not shown) therein. The elongate
channel 6022 may include an elongate intemal slot 6026 that is defined by two inwardly extending ledge portions 6028,
The inwardly extending ledge portions 6028 also define an elongate wternal passageway 6030 between the ledge portions
6028 and the solid bottom portion 6024, While the elongate internal slot 6026 extends for most of the length of the
clongate channel 6022, it does not extend through the bottor surtace 6024 of the elongate channel 6022, The internal

passageway 6030 is sized to slidably accommodate the foot or feet that are forned on or otherwise attached to the ontting

{02871 FIG. 42 illustrates, for example, an E-beam cutting head 6050 that may be used in connection with the elongate
channel 6022, However, as will becore apparent, the elongate channel 6022 may alsa be in connection with & variety
of different cutting head arrangements that emplov a single foot or a plurality of feet on the bottom of the cutting head.
Refernng to FIG. 42, the cutting head 6050 ncludes a vertical portion 6052 that terminates with two laterally extending
lower foet 6070, The vertical portion 6052 is configured to pass through the elongate slot 6026 such that the lower feet
6070 are recetved under the corresponding ledge portions 6028,
{QP?.SS} Referring again to FIG. 32, the elongate channel 6022 may further include a proximal channel opening 6040 that

s provided in the proximal end of the bottom portion 6024 of the clongate channel 6022, The proximal channel opening
6040 may afford the clinician with 3 view of at least one of the feet 6070 or other portion{(s) of the cutting head 6050 when

the cutting head 6050 is in a starting or unfired position. This “starting position” may also correspond to a position that the
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cutting head 6050 {s in when cotting head 6050 is in a locked out position as will be discussed in further detail below.
Similarly a distal channel opening 6042 is provided in the distal end of the bottom portion 6024 which affords the clinician
with a view of at least one of the feet 6070 or other portions) of the culting head 6050 when the cutting head 6050 i3 initg
“fully-fired” or “ending position”. Such arrangerment affords the clinician with a method for ascertaining whether the
cutting head is in its starting or ending position while providing a relatively stiffer elongate channel when compared to

T

other channels that have a longitudinal slot that extends longitudinally through the bottom of the elongate channel. The

proximal channel opening 6040 and the distal channel opening 6042 may be shaped in the manners illustrated 10 FIG. 32 0

facilitate easy iustallation of the cutting head 6050 into the elongate chamnel 6622 (through proximal chanunel opening

6040) and removal of the cutting head 6050 from the elongate channel 6022 (through the distal channel opening 6042) for

T

example. Thus, the elongate channel 6022 has a closed bottom with openings 6040, 6042 corresponding to the beginning
and end, respectively of the cutting head firing stroke. Such arrangement aliows for the visibility of the beginning and
ending of firtug as well as permitting the downward wovement of the cutting head to a locked position as will be discussed
in further detail below.

{B259] The elongate channel 6022 may be effectively employed with a cutting head assembly that is manually advanced
or one that is advanced by means of a motor-powered firing system. For example, the surgical instrument 10 deseribed
above includes a cutting head 50 that 1 manually advacced by actuating the trigger 32, It various axrangements, the
cutting head 30 may be advanced from its starting to ending position by actuating the firing trigger 32 three times. Thus,
for example, activating the trigger 32 one time may move the cotting head distally iu the elongate channel one third of the
distance between the starting position and the ending position {“first firing position™). Activating the trigger a second time
may result in the cutting head 50 travelling two-thirds of the way between the starting and end posttion (“second firing

>

position”) and activating the trigger 32 a third time may result in the advancement of the cutting head 50 from the second
firtng position to the ending position. Thus, when the cutting head 6050 is viewable through the distal channel opening
6042, the clinician will know that the cutting head 6050 has been fully fired. Such clongate channel 6022 may also be
eraployed in connection with the powered surgical instrurment 1010 (FIGS. 19-22).

[9260] FIGS. 33-35 illustrate another elongate chamne! arrangement 6122 that is similar to the elongate channel 6022

except for the noted differences. Those portions of the elongate channel arrangement 6122 that are identical to portions of
clongate channel arrangement 6022 will share the same clement numbers. In particular, as can be seen in FIG. 33, a series
of spaced indicator openings 6144 are provided in the botton portion 6124, The indicator openings 6144 may vary in
numher, size and spacing, but in at least one arrangewent, the todicator openings 6144 have the same size and are equally
spaced in a line such that they open into the elongate internal passageway 6030, As can be seen in those Figures, the
indicator openings 6144 are round in shape. As cau also be seen in FIG. 33, a Hght source 6160 may be mounted within a
proxinial end of the elongate channel 6122 such that the light source 6160 projects light into the internal passageway 6030
{represeuted by the broken hine L in FEGS. 33 and 34). The hght source 6160 may coraprise, for example, one or more
light emitting diodes (“LED’s) or other light source arrangement that may receive power through a conductor 6164 that is
coupled to the handle of the surgical instroment or robotic systerg, ete. to which the elongate channel 6122 is operably
attached. When the light source 6160 is powered, the light will be projected into the internal passageway 6030. When the

cutting head 6050 is in the starting position, the cutting head 6050 may block any light “L” from being visible through any
ot the indicator openings 6144, Thus, when no light “L” 18 visible through any of the indicator openings 6144, the clinician
will know that the cutting head 6050 is in the starting position. As the cutting head 6050 is advanced distally past indicator
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openings 6144, the tight “L” will stxike the cutting head 6050-and be visible at least through the unebstructed indicator
opening 6144 that is immediately proximal to the cutting head 6050 as shown i FIG. 34, Thus, such arrangement enables
the clinician to monitor the progress of the cutting head 6050 as it moves distally in the elongate channel 6122 from its
starting position to its ending position. Such elongate channel arrangement is also more stiff and rigid than those elongate
channel arrangements that have an elongate slot that extends completely through most of the botiom surface of the clongate
channel. In one arrangertent the clinician can deterraine the position of the cutting head because there will be no hight
shining through the indicator opening where the cutting head is located.  All of the other indicator openings will have light
shinig through them. Thus in one arrangement, the “black™ or unlit imndicator opening is where the cutting head is located.
In ather embodiments, the light source may be omitted. The clinician can still monitor the position of the cutting head 6050
in the elongate channel 6122 by viewing the location of the feet 6070 through the indicator openings 6144,
8261} FIG. 36 illustrates another elongate channel arrangement 6222 that is siuilar to the elongate channel 6122 except
for the noted differences. Those portions of the clongate chanuel arrangernent 6222 that are ideutical o portions of
clongate channel arrangement 6122 will share the same element numsbers. As can be seen in that Figure, a series of spaced
wndicator openings 6144 are provided through the bottomm surface 6224, In the illustrated arrangement, the indicator
openings 6144 have the same size and shape but are provided through the bottom surface 6224 at difierent spacing
intervals. For example, the proximal-most indicator opening 6144P may be spaced from the proxinal opening 6040 a first
spacing distance “FSI¥” that enables, for example, at least one of the feet 6070 or other portion of the cutting head 6050 to
hie viewed therethrough when the cutting head 6650 is in the starting position. Likewise, the distal-most indicator opening
6144D mav be spaced from the adjacent indicator opening 6144 a second spacing distance “SSD” that is different from the
first spacing distance FSD. As can be seen in FIG. 36 for example, the SSE¥ is greater than the FSE). The distal-most
indicator opening 61440 may correspond to the position of the cutting head 6050 in its ending position. Thus, the elongate
channel arrangement 6222 illustrates variable spaced indicator openings wherein the numiber of openings decrease as you
move proximal to distal.
[€262] FIG. 37 iliustrates another clongate channel arrangement 6322 that is similar to the elongate channel 6122 except
for the noted differences. Those portions of the elongate channel] arrangement 6322 that are identical to portions of
elongate channel arrangement 6122 will share the same element numbers. As can be soon in that Figure, the elongate
channel arrangement 6322 inchides a series of elongate discrete indicator openings 61447, In the illustrated arrangerent,
the indicator openings 6144 have the same size and shape and are arvanged at equally spaced intervals.
(B263] FIG. 38 illustrates another elongate channel arrangeraent 6422 that is similar to the elongate channel 6222 except
for the noted differences. Those portions of the elongate channel arrangement 6422 that are identical to portions of
elongate channel arrangement 6222 will share the sarae elewment oumbers. As can be seen in that Figure, only two spaced
“discrete” indicator openings 6144” are provided through the bottom surface 6424, In the illustrated arrangement, the
indicator openings 61447 bave the same size and shape but are provided through the bottom surface 6424 at different
spacing mtervals. For example, the proximal-most indicator opening 6144F” may be spaced from the proximal opening
6040 2 first spacing distance “FSEY and the distal-most indicator opening 61445 may be spaced from the proximal-most
indicator opening 6144™ a second spacing distance “SSD” that is different from the first spacing distance FSE. In at least

one arrangerent for example, when the elongate channel 6422 is employed with a cutting head assernbly that is manually

advanced by actuating the firing trigger, at least one foot or other portion of the cutting head assembly is viewable thmugh

the proximal indicator opening 6144P7 when the cutting head assembly is being advanced through the ““first stroke” or first
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actuation of the firlng tngeer. Likewise, at least oue foot or other portion of the cutting head assembly 18 viewable through
the distal most indication opening 144D during the second stroke or second acmation sequence of the firing frigger.
Thus, the elongate channel 64272 cludes elongate slot-shaped mndicator openings as well as circular shaped indicator
openings that provide more closure/less openings as you move proximal to distal.

[0264] FIG. 39 iliustrates another clongate channel arrangement 6522 that is similar to the elongate channel 6422 except
for the noted differences. Those portions of the elongate channe] arrangement 6522 that are identical to portions of
elongate channel arrangeraent 6422 will share the same element mumbers. As can be seen in that Figure, the elongate
channel 6522 melades a combination of a proximal most elongate indicator opening 6144P” that enables the clinician to
view at least one foot or other portion of the cutting head assemnbly during the first stroke or actuation sequence of the firing
trigger along with a combination of the round, equally-spaced indicator openings 6144. Thus, the elongate channel 6522
employs a comabination of siotted and elongate slots. Any one of the above-described elongate channel arrangements may
incorporate the light source 6160 that was speci fically described herein ru connection with the erabodiment depicted in FI1G.
33 or they may be emaployed without a light source.

{B265] Other coting head monitoring arcangements roay comprise, for example, one or raore hght source arrangeraents or
light emitting diode (“LED”) arrangements that cast light down the openings in the channel or down the slot inside of the
channel. This would vastly increase the user’s abibity o locate where the cotting bead is 1o its travels and determine
whether the overall stroke is complete. In some arrangements, for example, the LED s could comprise nmlti~-colored
LEDY's that change (rom green 1o blue (or other color arrangernents} with the advancement of the cutiing head down the
channel further differentiating cutting head advancement.

{0266] In various end effector arrangements, it may be desirable to employ system for preventing the advancement or
hannel. For
example, U.S. Patent No. 6,988,649, entitled SURGICAL STAPLING INSTRUMENT HAVING A SPENT CARTRIDGE
LOCKOUT and US. Patent No. 7,044,352, entitled SURGICAL STAPLING INSTRUMENT HAVING A SINGLE
LOCKOUT MECHANISM FOR PREVENTION OF FIRING, the entire disclosures of each being hereby incorporated by

firing of the cutting head vunless an unspent staple cartridge has been operably mounted in the clongate ¢

reference heretn disclose various lockout systems. In such lockout arrangernents, the cutting head or “firing bar” is
normally biased into 2 locked position by a spring arrangement. Until an unspent cariridge has been instalied in the
elongate channel, the cutting head cannot otherwise be advanced by the firing drive system of the surgical instroment.
{02677 Referring to FIGR. 40-42, there is shown a cuiting head 6050 that is attached to a firing bar 6080, As shown, the
iring bar 6080 is of laminate coustruction. However the firing bar 6080 may be of solid construction. In either case, the
firing bar 6080 operably interfaces with the firing drive system of the surgical instrument as deseribed herein or as is
otherwise known. Actuation of the firing dave system axially advances the fiving bar 6080 and cutung bead 6050 attached
thereto through the surgical staple cartridge that is mounted within the elongate channel 6122, The vertical portion 6052 of
the cutting head 6050 1ncludes a tissoe cutting surface 6053 that 18 located between an upper end portion 6054 and 2 cendral
hook portion 6056. See FIG. 42, An upper pin or upper tab 6058 extends lateraily from each side of the upper end portion
6054. The upper tabs 6058 are configured to be slidably recetved within an upper passageway within an anvil that is
operably mounted to the elongate channel as will be further discussed below.
{B268] FIG. 41 illustrates the position of the cutting head 6050 and firing bar 608¢ when a surgical staple carfridge 1s not
present within the elongate channel 6122, When in that position, the firing bar 6080 and cutting head 6050 are biased ina

downward direction “I>” by a spring arm 60940 is supported by the shaft spine (not shown) that is coupled to the elongate
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chanuel 6122, As can be seen 1o that Figure, the spring arm 6090 is in shding engagernent with a spring tail 6082 that is
formed in the distal end of the firing bar 6080. The bottom portion of the spring tail 6082 is biased into a sloped surtace
6123 formed on the elongate channel 6122 when the cutting head 6050 is 1n that locked position as shown in FIG. 41, As
can be further seen in FIG. 41, when the cutting head 6050 15 in the locked position, if the clinician were to inadvertent!

try to advance or “fire” the cutting head 6050 distally through the elongate channel 6122, the lower feet or foot 6070 would
contact the bottom of the elongate channel 6122, Stated ancther way, when the cutting head 6050 1s in the locked position,

the feet 6070 are not aligned with the internal passageway 6030 in the elongate channel 6122 and therefore the cutting head

assernbly 6050 could not be axially advanced therein. The clinician will know that the cotiing head is locked by ohserving
the position of the feet 6070 within the proximal opening 6040.

[269] FIG. 40 illustrates the position of the cutting head 6050 and firing bar 6050 when an anspent surgical staple
cartridige has been operably supported within the elongate channel 6122, Although the body of the surgical staple cartridge
is not shown i FIG. 40, 2 wedge sled asserably 6078 15 shown. It will be understood that the wedge sled assembly 6078
will be in the position shown in FIG. 40 in an unfired or unspent staple cartridge. When in that position, the wedge sled
assembly 6078 engages with the hook portion 6056 on the cotting bead 6050 to raise the cutting bead 6050 1n an upward
direction {arrow “U” in FIG. 40) to a point wherein, when the cutting head 6050 is advanced distally, the feet 6070 thereon
will enter the intexnal passage 6030 in the elongate channel 6122, When employing the elongate channoels that have closed
bottoms or substantially closed bottoms such as those described herein, a dimensional stack situation could conceivably
acour wherein interference between the channel bottom and the knife oot or feet could occur when the end effector is used
to cut and staple extremely thin tissue. If the tissue is too thin, for example, the tissue compression resistance may not be
enough to push the anvil away from the elongate channel and load those two components against the cutting head tabs, If
this situation occurs, the kuife foot or feet could extend below the bottom of the elongate channel far enough so that the
cutting head could not be distally advanced. The cutting head assembly 6050 and elongate channel arrangement 6122
depicted in FIGS. 40 and 41 may prevent this from happening,.

{02781 As can be seen in FIGRS. 40 and 41, for example, the distal end of each {oot 6070 may have a chamter 6072 formed
thereon. The chamfer 6072 is configured to engage corresponding portious of the elongate channel 6122 as the cutting
head 6050 is advanced distally to cause the feet 6070 to enter the internal passage 6030, Thus the chamfers 6072 form
small “lead-in" ramps which help 1o guide the feet 6070 into the passage 6030, As can also be seen in FIGS. 40 and 41, the
portion of the clongate channel 6122 defining the proximal end 6131 of the internal passage 6030 may have a chamfer 6133
thereon or otherwise be sloped as shown. In alternative arrangements, the feet 6070 (or single foot) may be provided with
the chamfer 6072 or the proximal end portion 6131 of the internal passage 6030 may be provided with the chamfer 6133 or
both charofer arrangernents way be provided as shown in FIGS. 40 and 41

{0278} FIGS. 43 and 44 illustrate an end effector 7016 that may be similar, for example to end effector 16 or 300 or other
end effectors disclosed herein. In this arrangement, the closure mibe or sleeve 7028 has a series of {ndicator openings 7144
therein that enable the clinician to view the firing bar 6080 therethrough. The firing bar 6080 may be provided with a status
mark 6084 thereou that may be viewed by the clinician throogh the 1adicator opentugs 7144 as the firing bac 6080 is
advanced distally. The statis mark 6084 may simply comprise a painted mark or other feature that would serve as a
reference mark. In one arrangement, the status mark 6084 comprises one or more light emitting diodes (LEDs) or othe

light scurce that is powered by a source of power in the surgical instrument or surgical systemn to which the end effector

7016 18 attached.
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{62727 FIG. 45 dlostrates another end effector 7016 wherein a closure sleeve segment 7030 ncludes an indicator window
7032 that enables the clinician to determine whether cutting head is in its locked position. In this arrangement, it the
clinician can see the spring tail 6852 through the indicator window 7032, the cutting head 1s not in ifs locked position. If
the clinician cannot see the spring tail 6082 through the indicator window 7032, the cutting head is i the locked position.
alternative arrangerments, the indicator window 7032 may be provided in such alocation {e.g.; lower in the closure sleeve
segrient) such that if the spring tail 6082 is visible through the indicator window 7032, the cutting head is 1 its locked
position and if the spring tail 6082 is not visible through the indicator opening, the cutting head is not in the locked
position. To assist the chinician in determining the position of the cutting head, the cutting head may be provided in a
particular bright or florescent color. These color arrangements may, for exampie, be Radinm based.  Furthermore, the
color of the cutting head may vary aloug its length 0 enable the clinician to easily ascertain its position.
B273] FIG. 47 illustrates an anvil 7020 that includes a plurality or series of indicator openings 7044 that provide viewing
into a passage 7022 into which the upper end portion 6054 on the coting head 6050 axially passes. Tn the embodiment
depicted in FIG. 47, the indicator openings 7044 have a circular shape and are equally spaced along the length of the anvil
7020. In the embodiment depicted 10 FIG, 48, the 1ndicator openings 7044 are spaced closer together at the proximal end of
the anvil 7020, The spacing between the indicator openings 7044 eradually increases moving distally in the anvil 7020
The size, shape and spacing of the indicatar openings 7044 may vary, however, Referting to FIG. 42, an indicator meraber
6059 may be provided in the top end portion 6054 of the cutting head 6030, In one embodiment, the indicator member
6059 comprises one or more Hght emitting diodes or other light sources that may obtain power from the sorgical ustoyment

through a conductor 6081 that passes through the firing bar 6080, Such arrangement enables the clinician to view the

position of the indicator member 6059 through the indicator openings 7044 in the anvil 7020 as the cuiting head 6050 is
advanced through the end effector. In other arrangements, no indicator member {lod, light) may be provided in the cutting
head. However, the top end portion of the cutting head may be provided in a color or florescent marking that would make
increase its visibility through the indicator openings in the anvil. For example, the color may be radinm-based. The cutting
head may alternatively be provided with laser seribed numbers to provide a means for determining the position of the
cutting head within the channel or anvil.
{B274] The anvil 7020 depicted 1n FIG. 46 employs an indicator system generally designated as 7200, In this
ernbodiment, the indicator system 7200 includes 3 flexible strip or wave spring 7202 that is journaled at least at its proximal
end 7204 in a slot 7021 provided in the anvil 7020. The wave spring 7202 extends the length of the anvil 7020 and is at
least coextensive with the portion of the anvil 7020 that has the indicator openings 7044 therethrough. As can be seentin
FIG. 46, a series of indicator members 7206 is aftached to the flexibie strip 7202 such that each indicator member 7206 is
shidably supported in a correspouding tndicator opening 7044, Each indicator meraber 7206 is initially supported inits
corresponding indicator opening 7044 such that it does not protrude therefrom. Stated another way, the wave spring 7202
configured such that the judicator wmembers 7206 are biased 1uto the initial position wherein they do not protrade cut of
their respective indicator opening 7044. However, as the cutting head 6050 is advanced distally through the end effector,
the top portion 6054 of the culting head 6050 shdes along the bottor of the wave spring 7202 and serves o bias the wave
spring 7202 upward such that, as the cutting head slides under a portion of the wave spring 7202 to which an indicator
member 7206 is attached, the indicator member 7206 is caused to protrude out of the indicator opening 7044 as shown in
FIG. 46. Thus, the chinician raay monitor the position of the cutting head 6050 within the end effector by noting which
indicator member 7206 is protruding ont of its indicator opening 7044.
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{02751  Thus, several of the clongate chanuel arrangerents disclosed hevein offer vast improversents over prior elongate
channel arrangements. For example, at least some of the elongate channel arrangements do not employ an clongate slot that
extends through the bottorna surface of the channel. Thus, such clongate chanoel arrangements tend to be stiffer and resist
spreading during operation. These advantages are also achieved while providing the clinician with a means for monitoring
the progress of the cutiing head.  For example, some elongate channel arrangements provide periodic visibility along the
tength of the channel to inform the clinician of where the cutting head is in the firing cycle. At least some of the eiongzate
channel arrangement also enables the clinician to see at least a portion of the cutting head when it is in the fully deploy
position and a well as when the cutting head is in the fully retracted position. Furthermore at least some of the chanuel
and/or anvil arrangements provide visibility of at least a portion of the cutting head from the side or top of the end effector
or otherwise provide means for ascertaining the position of the cutting head from the side or top of the end effector.
{B276] As described above, a surgical staple cartridge operably supports a series of staple drivers therein that each support
one or more surgical staples thereon. The staple devers are supported 1a correspondingly-shaped staple pockets arranged in
a linear orientation within the cartridge body. The surgical staples are movably supported on the drivers such that when the
drivers are driven upward in the cartridge, the staples are driven through the tissue that is clamped between the cartridge
and the anvil into forming contact with the underside of the anvil. When the anvil is opened, the staples remain with the
stapled tissue. Because the staples are “loosely” supported in their respective pockets ou their staple drivers, they could
conceivably fall out of the staple cartridge should the staple cartridge be inadvertently turned upside down prior to use. To
avoid that from bappening, cartridge covers are typically removably attached o the staple cartridge prior to use. When
attached to the cartridge, the cartridge cover covers the staple pockets to retain the staples therein regardiess of the position
ot the cartridge. When the clinician desires to install the cariridge into an end effector, the cover may be removed prior o
instaliation.
82771  As was further discussed above, the staple drivers are sequentially driven upward within the cartridge by a wedge
sied that is driven distally with the cutting head assembly. In at least some arrangements, the wedge sled is therefore
oriented in a proximal-most “starting” position in an unspent cartridge prior to firing. Indeed as was also discussed above,
at least some arrangements require interaction between the wedge sled (when i its starting position) and the cutting biead
(when in its locked position} in order to move the cutting head out of the locked position to ready it for firing. In at least
sorne prior arrangements, however, the cartridge lacked means or structure for ensuring that the wedge sled remained in its

N

starting position prior fo use. The cartridge cover 7250 depicted in FIGS. 64 and 65 may address such problem.

(B278] FIG. 64 illusirates a surgical staple cartridge 7220 that has a cartridge body 7222 that operably supports a
plurality of staple drivers therein (not shown) on each lateral side of & longitudinaliv-extending slot 7224, The
tongitadinally-extending slot 7224 15 configured 1o faciittate the longitudinal travel of a cutting head through the cartridge.

As can be seen in FIG. 63, the cartridge 7220 also supports a wedge sied 7230 in a starting position adjacent the proximal

end of the cartridge body 72 FIGS. 64 and 65 algo illustrate a cartridge cover 7250 that includes a top portion 7252 that

ig configured to cover the cartridge deck 7226 when the cartridge cover 7250 is instalied on the ccmldgc 7226. More

specifically, the top portion 7252 1s configured to cover all of the fastener cavity openings in the deck 7226 of the cartridge
body 7222 when the top portion 7252 is in & “covering position”. The cartridge cover 7250 may be removably affixed to

the staple cartridge 7220 by a pair of flexible attachment agms 7254 that are contigured to retainingly engage the cariridge
body 7222. The clinician may easily remove the cartridge cover 7250 by prying the flexible attachment arms 7254 out of
retaining engagement with the cartridge body 7222, The cartridge cover 7250 may firther inchide a pair of downwardly

659



WO 2015/160876 PCT/US2015/025852

extending lateral side plates 7255 that serve to locate the cariridge cover 7230 in a desived position on the cartudge 7220,

bl

For example, the lateral side plates 7255 may be positioned to engage a laterally extending lip 7227 formed on cach side of

the cartridge deck:” The cartudge cover 7250 may also include a ceatrally-disposed locating fin 7256 that 1s otientated
to be received within the longitudinally-extending slot 7224 when the cartridge cover 7250 is attached to the cartridge 7220

as shown in FIG. 65. The locating fin 7256 inchudes an engagement notch 7258 or other formation(s) that are configured to
retainingly engage a portion of the wedge sled 7230 and retain the wedge sled 7230 in its starting position. Thus, when the
cartridige cover 72350 is nstailed onto the staple cartridge 7220, the staples are retained within thetr respective pockets
regardless of the orientation of the cartridge 7220, In addition, the wedge sled 7230 18 retained in its starting position. In
various arrangerents, the locating fin may be sized relative to the longitudinally-extending slot 7224 to establish a
frictional fit therewith. In such arrangements, the frictional fit may be eraployed to retain the cover 7250 in position on the
cartriddge 7220 without the need for the attachment arms 7254, In other arrangements, the frictional fit established between
the locating fin 7256 and the cartridge body 7222 as well as the attachurent arras 7254 may be employed o retain the cover
7250 on the cartridge body 7222 in the covering position. In addition, retention ribs 7257 may be formed on the locating
fin 7256 to further establish a frictional Gt with the cartridge body 7222, Alsg, as can be seen {n FIG. 65, the distal end
7221 ofthe surgical staple cartridge 7220 may have a nose surface 7223 that is angularly oriented relative to the cartridge
deck 7226, In various arrangewments, the cartridge cover 7250 may also 1aclude a nose portion 7251 that is configured to

ey

retainingly engage the distal end 7221 of the surgical staple cartridge 7220. For example, the nose portion 7251 may be
configured to cover the nose surface 7223 of the cartridge 7220 and include a distal retention tab 7253 that is aganged to
hookingly engage the distal end 7221 of the cartridge 7220. In addition, a detachment tab or protrusion 7259 may be
formed on the nose portion 7251 to facilitate detachiment of the retention tab 7233 from the cartridge 7220, As such, in
certain arrangements, the distal end of the cartridge cover 7250 is configured to allow it to absorb the full force of a nose

down drop and transmit that force directly to the cariridge 7220 with as little longitudinal movement of the cover 7250 with

bl

respect o the cartridge body 7222, Such arrangernent serves to prevent the cover 7250 from moving the sled 7230
proximally under such conditions. When the clinician desires to use the cartridge 7220, the cartridge cover 7250 is
removed. u at least some arrangements, the cartridge cover 7250 may be provided in a particular color that corresponds to
a size of staples that are received within the staple cartridge 7220,

[0279]  As discussed in detail above, i various embodiments the surgical staples are supported on “drivers” that are
operably supported in pockets that are formed 1ato the body of the staple cartridge. Various torms of drivers may he
employed. For example, a driver may be configured to support a single surgical staple, while other drivers may support
multiple surgical staples. The drivers are supported in the cartridge body in longitadinally extending rows that are provided
on each lateral side of the centrally-disposed elougate siot that accommodates passage of the coting meraber or cutting
head therethrough. As was previously discussed herein, the cutting head includes or cooperates with a wedge sled that is
configured to sequentially contact the drivers to drive ther upward in their respective pockets. As the daver moves
upwardly in the staple cartridge, the surgical staple(s) supported thereon are driven upward through the tissue clamped
between the cartridge and the anvil and into forming contact with the vaderside of the anwvil.

[0280] As is known, the underside of the anvil includes a “‘staple-forming” surface that typically conmprises a series of
staple forning pockets that are arranged 1o be contacted by the ends of the staple legs. The pockets are situated and shaped
such that when contacted by the staple legs, the legs are urged to bend around in the pocket to ultimately form a closed
staple that roughly resembles a “B-shape”. Misalignment of the staple legs during the forming process may cause the staple

s
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to become mmalformed which 1o severe cases may cause nndesirable leakage. The staple driver configuration depicted in
FIGS. 84 and 95 may help to maintain staple alignment during the firing process. Furthermore, if during the firing process,
the driver is not maintained 10 proper alignrnent within s respective pocket, higher firing forces must be generated to fire

the staples supported thereon.

{0281] FIGS. 94 and 95 depict a “double” staple drver 7300. As

w0

o

o
2

can be seen in those Figures, the staple driver 7300
ineludes a first driver portion 7310 and a second driver portion 7350 that are separated in a “‘staggered” orientation by 3
centrally disposed separator poriion 7340, The staple driver 7300 may be of one-piece construction and, for example, be
molded from a suitable polymer material. The first driver portion 7310 includes a centrally disposed first cavity 7312 that
divides the first driver 7310 into a first proxirnal upstanding support portion 7320 and a first distal upstanding support
portion 7330. The frst proximal upstanding support portion 7320 has a first proximal body portion 7321 that has an upper
end 7322 that has a first proximal cradle section 7324 formed therein. Similarly, the first distal upstanding support portion
7330 has a first distal body portion 7331 that hag a frest distal end 7332 that has a Gest distal cradie section 7334 formed
therein. The first proximal cradle section 7324 and first distal cradie section 7334 arc aligned and configured to support the
hase of surgical staple therein. As can be further seen in FIG. 94, the first proxinal vpstanding support portion 7320 has a
somewhat tapered shape when viewed from above. Stated another way, the first proximal upstanding support portion 7320
has a first proximal end 7326 that has a width “PW that is less than a central width “CW” of the first proximal body
portion 7321, Likewise, the first distal upstanding support portion 7330 has a first distal end 7336 that has a distal width
YW that is less than a central width “CW” of the first distal body portion 7331, o at least one arcangement, the distal
width “DW™ is equal to the proximal width “PW”’.
[0282] Still referving to FIG. 94, the second driver portion 7350 includes a centrally disposed second cavity 7352 that
divides the second driver portion 7316 into a second proximal upstanding support portion 7360 and a secound distal
upstanding support portion 7370, The second proximal upstanding support portion 7360 has a second proximal body
portion 7361 that has an upper end 7362 that has a second proximal cradie section 7364 formed therein. Similarly, the

second distal upstanding support portion 7370 has a second distal body portion 7371 that has a second distal end 7372 tha

has a second distal cradle section 7374 formed therein. The second proximal cradle section 7364 and second distal cradie

section 7374 are aligned and configured to support the base of another surgical staple therein. As can be further seen in

o

FIG. 94, the second proximal upstanding support portion 7360 hias a somewhat tapered shape when viewed from above.
Stated ancther way, the second proximal upstanding suppart portion 7360 has a proximal end 7366 that has a width “PW”

that 1s less than a central widih “CW” of the second proximal bady portion 7361, Likewise, the second distal upstanding
support portion 7370 has a distal end 7376 that has a distal width “DW™ that is less than a central width “CW™ of the
secand distal body portion 7371, Thus, the fiest deiver portion 7310 and the second driver portion 7350 bave sirailar
shapes.

{B283] To provide the staple derver 7300 with ruore stability during the fixing process, the first and second driver portions
7310, 7350 may be further provided with stabilizer arrangements that cooperate with complementary-shaped staple pockets
in the staple cartridge body. For example, the first staple driver portion 7310 way have a first proximal set 7327 of
iaterally-protruding support columns 7328, 7329 formed on the first proximal end 7326 thercof. A first distal set 7337 of

aterally-protruding support columns 7338, 7339 may also be provided on the first distal end 7336 of the first distal

o

upstanding support portion 7330 as shown. Likewise, the second staple driver portion 7350 may have a second proximal

set 7367 of laterally-protruding support cohamns 7368, 7369 formed on the second proximal end 7366 thereof. A second

~J
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distal set 7377 of laterally-protruding support cohumis 7378, 7379 may also be provided on the second distal end 7376 of
the second distal upstanding support portion 7370 as shown.

{B284] As indicated above, the staple driver 7300 is rnovably supported with a complimnentary shaped staple pocket 1 the
staple cartridge. As the wedge sled is driven distally, a corresponding portion thereof drivingly contacts the centrally
disposed separator portion 7340 and drives the driver 7300 upward. Each of the Iaterally-protruding support columns 7328,
7329, 7338, 7339, 7368, 7369, 7375 and 7379 are received in correspondingly-shaped grooves in the staple cartnidge body
and serve to maintain the alignment of the drver 7300 and prevent twisting thereof during its advancement toward the
anvil. In one arrangement, the driver 7300 is molded or otherwise formed from solid material. In other arrangements,
however, the first driver portion 7310 and the second driver portion 7350 may be hollow to enable those portions of the

“

exible and compliant to further maintain the aligrniment of the drver in its respective pocket

LZ‘L?

driver 7300 to be somewhat
and thereby further reduce the driving force required. In either arrangement, by providing the alignment columns on both
ends of both daver portious, alignment of the daver within U8 respective pocket i further enbanced.
[0285] FIG. 96 depicts another “double” staple driver 7400 that is configured to be received in a complementary-shaped
staple pocket formed in the body of a surgical staple cartridge. As can be seen in FIG. 96, the staple driver 7400 includes
first driver portion 7410 and a second driver portion 7430 that are separated in a “staggered” orientation by a centrally
disposed separator portion 7440, The staple driver 7400 may be of one-piece coustruction and, for example, be molded
from a suitable polymer material. The first driver portion 7410 includes a centrally disposed first cavity 7412 that divides
the first deiver 7410 indo 2 Hrst proximal apstanding support pottion 7420 and a first distal upstanding support portion 7430,
The first proximal upstanding support portion 7420 has a first proximal body portion 7421 that has an upper end 7422 that
has a first proximal cradle section 7424 formed therein. Similarly, the first distal upstanding support portion 7430 has a
first distal body portion 7431 that has a first distal end 7432 that hias a first distal cradle section 7434 formed therein. The
first proximal cradle section 7424 and first distal cradle section 7434 are aligned and contfigured to support the base of
surgical staple therein. As can be further seen in FIG. 96, the first proximal upstanding support portion 7420 and the first
distal upstanding support portion each have has a somewhat tapered shape
[9286] Sull referring to FIG. 96, the second driver portion 7450 includes a centrally disposed second cavity 7452 that
divides the second deiver portion 7450 into a second proximal upstanding support portion 7460 and a second distal

upstanding support portion 7470, The second proximal upstanding support portion 7460 has a second proximal body

portion 7461 that has an upper end 7462 that has cond proximal cradie section 7464 formed therein. Similarly, the

3
v

second distal upstanding support portion 7470 has a second distal body portion 7471 that bas a second distal end 7472 that
has a second distal cradle section 7474 formed therein. The second proximal cradle section 7464 and second distal cradie
section 7474 are aligned and configured to support the base of another surgical staple there.

[0287] To provide the staple driver 7400 with more stability during the firing process, the first and second driver portions
/410, 7450 may be further provided with stabilizer arvangercents that cooperate with complementary-shaped staple pockets
in the staple cartridge body. For example, the first staple driver portion 7410 may have a first proximal set 7427 of
taterally-proirading support columns 7428, 7429 formed on the fixst proximal body portion 7421, A Gest distal set 7437 of
iaterally-protruding support columns 7438, 7439 may also be provided on the first distal body portion 7431 of the first
distal upstanding support portion 7430 as shown. Likewise, the second staple driver portion 7450 may have a second

~

proxital set 7467 of laterally-protruding support colurnns 7468, 7469 formied on the second proximal body portion 7461,
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A second distal set 7477 of laterally-protruding support colurons 7478, 7479 raay also be provided on the second distal
body portion 7471 of the second distal upstanding support portion 7470 as shown.

[B288] As indicated above, the staple driver 7400 is rnovably supported with a complimentary-shaped staple pocket in the
staple cartridge. As the wedge sled is driven distally, a corresponding portion thereof drivingly contacts the centrally
disposed separator portion 7440 and drives the driver 7400 upward. Each of the Iaterally-protruding support columns 7428,
7429, 7438, 7439, 7468, 7469, 7475 and 7479 are received in correspondingly-shaped grooves in the staple cartnidge body
and serve to maaintain the alignment of the ddver 7400 and prevent twisting thereof driving its advancement toward the
anvil. In one arrangement, the driver 7400 is molded or otherwise formed from solid material. In other arrangements,
however, the first driver portion 7410 and the second driver portion 7450 may be hollow to enable those portions of the

“

exible and compliant to further maintain the aligrniment of the drver in its respective pocket

LZ‘L?

driver 7400 to be somewhat
and thereby further reduce the driving force required. In either arrangement, by providing the alignment columns on both

ends of both daver portious, aligniment of the daver within s respective pocket 1 further enbanced.

[0289] FIG. 97 illustrates a staple or driver pocket 7510 that is formed in a body portion 7502 of a staple cartridge 7500,

This staple or driver pocket 7510 is configured to operably support a complementary-shaped “single” staple deiver therein,

As can be seen in that Figure, the staple pocket 7510 is formed with two inwardly-extending proximal column members

7512, 7514 and two inwardly extending distal columos 7516, 7518, The colurans 7512, 7514, 7516 and 7518 are

configured to slidably extend into corresponding lateral grooves provided in the staple driver. Such driver pocket
configurations serve to provide further stabilization and alignment of the driver as it is driven from the pocket. Although
FIG. 97 illustrates a staple or driver pocket that is configured to operably support a single staple driver therein, the same
concept may be applied 1o those driver pockets that are configured to support drivers that are constructed to suppart
multiple surgical staples. For example, the sapport colurmns erployed in the driver embodiments ilfustrated in FIGS. 94-96
may be replaced with grooves that are configured to slidably receive corresponding columns formed in the sides of the
staple pockets in the cartridge body.

10294]  As illustrated in FIGS. 94-96, various driver arrangements essentially may tnclude a driver body or dover body
portion that inctudes an outer surface as well as a leading and trailing end. In various arrangements, the outer surface may
be sized and shaped o avoid contact with any portions of the 1aner wall of the staple pocket in which is it movably
supported - except for the laterally extending features/support colunms formed thereon. For example, the double staple
driver 7400 depicted in FIG. 96 includes a first driver portion 7410 and a second driver portion 7450, The first deiver
portion 7410 and the second daver portion 7450 may be sized relative w a staple pocket such that the ooly portions that ace
in contact with the inner wall of the staple pocket are the laterally extending features formed thereon such as elements 7428,

7429, 7438, 7439, 7468, 7469. The proximal-most end of the first driver portion 74 10 raay conaprise the “leading end” and
the distal-most end of the second driver portion 7450 may comprise the “trailing end”. In still another arrangement, for
example, the leading end and the trailing end may be sized relative to the corresponding portions of the staple pocket in
which they are received such that the clearance between those ends and their corresponding pocket portions is less than the
clearance between the other driver portions and the other portions of the staple pocket. Such amounts of clearance may be
sized to improve lateral stability of the driver during actuation without establishing a frictional fit between the outer surface
of the driver and the inner wall of the staple pocket. In another arrangement, the driver may be configured {e.g., sized and
shaped) relative to the staple pocket such that the only portion{s) of the driver that contact the inner wall portious of the
staple pocket consist of one or more formations (support columns) on the leading and/or the trailing ends of the driver.

s
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Conversely, one or more grooves may be provided in the leading and/or trailing ends that are configured o receive
corresponding formations on the inner wall portions of the staple pocket - with those formations being the only point(s} of
contact between the driver and the taner walls of the staple pocket during actnation of the daver. As indicated above, the
drivers may generally be supported in the cartridge body in longitadinally extending rows of staple pockets that are
provided on each lateral gide of the centrally-disposed elongate slot that accommodaies passage of the cutting member or
cutting head therethrough. In certain arrangements, the various drivers disclosed herein that employ one or miore support
columns/laterally extending features may be enployed i one or moere longitudinal rows of staple pockets (or portions of
longitudinal rows) on one or both sides of the elongate siot. For example, the row of staple pockets on each side of the
clongate siot that is the closest o the edge of the cartridge body may include drivers that employ the support
colummn/laterally extending formatious, but the other rows of staple pockets may employ conventional drivers. This
arrangement may alse be enployed with staple pockets 7510, That is, the staple pockets 7510 may only be emploved in
certain longitadinal rows of staple pockets {or portions of longitudinal lines) on oue or both sides of the elongate slot.
{02911 Tissuc flow can be one of the contributing issues to staple maliormations. nmmg stapling, the tissue flows both
distally and laterally, with the lateral motion being raore detrimental that the longitudinal. With tissue flow and bigh
compressive forces, the staples are directed laterally and distally from their respective pockets. By tightening up the fit
between the driver and the portions of the cartridge adjacent o 3t, the staple has less ability to rock to the side or front
during firing because the driver also has less ability to rock. The various driver and staple pocket arrangements disclosed
herein serve to mimimize such rocking., The support columns/iaterally extending features disclosed herein may be provided
on al of the drivers or simply to drivers in specific regions {e.g., the drivers in the outer rows within the cartridge). Such
support colurans/laterally extending features may be on the sides of the driver, the ends of the driver or both, for example.
The term “support colomn” as used to describe the driver stabilization arrangements disclosed herein encompasses the
varicus lateraily extending, vertically-clongate formations as shown in the present Figures. The term “support colurmnn”
may also encompass a variety of differently-shaped laterally extending features that are configured to be movably received

in correspondingly shaped grooves provided in the inner wall of the staple pocket (in arrangements wherein the support

s fe

colummns/iaterally extending features are on the driver) or in the various driver portions (in arrangernenis wherein the

chever the case may be.

support colunms/laterally extending foatures protrude from the inner walls of the staple pocket), whic
A support columm may, for exaruple, comprise a single laterally extending feature or it may comprise a plurality of aligned
iaterally extonding features. For example, a support columm may consist of colun segments or aligned
portions/formations. In still other axrangements, other protrusion shapes may be exployed.

{0292] With regard to the various embodiments disclosed hercin, a fastener cartridge can include a layer of material

which is mnplantable 10to a patient. Such a layer can comprise one or more preces of buttress raaterial and/or one or more
tissue thickness compensators, for example. U.B. Patent Application Serial No. 13/097,856, entitled STAPLE
CARTRIDGE COMPRISING STAPLES POSITIONED WITHIN A COMPRESSIBLE PORTION THEREOF, which was
filed on April 29, 2011, is incorporated by reference herein. Turning now to FIGS. 99-102, a staple cartridge 2000 includes
a cartridge body 8010 and an implantable layer 8020, The cariridge body 8016 includes a proxireal end 8312, a distal end
8014, and a deck 8016 extending between the proximal end 8012 and the distal end 8014, The deck 8016 is configured to
support tissue when the tissue is clamped hetween the staple cartridge 3000 and an anvil. The cartridge body 8010 further
inchides fastener cavities defined therein which are each configured to store a fastener, such as a staple, for example,
therein. Each fastener cavity includes a proximal end and a distal end. The proximal end of each fastener cavity is closer to
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the proximal end 8012 of the cartridge body 8010 than the distal end of each fastener cavity and, corespondingly, the distal
end of each fastener cavity is closer to the distal end 8014 of the cartridge body 8010.
{B293] Further to the above, the cartridge body 8010 comprises projections extending from the deck 8016, Tn various
instances, the projections can be arvanged in any suitable arrangement. For instance, distal projections 8017 can be
positioned adjacent the distal ends of the fastener cavities while proximal projections 8019 can be positioned adjacent the
proximal ends of the fastener cavities. Similar to the above, the distal projections 8017 and/or the proximal projections
8019 can be configured to guide the fasteners stored in the fastener cavities as the fastenors are ejected from the fastener
cavities. In such instances, the distal projections 8017 and/or the proximal projections 8019 can extend the fastener cavities
above the deck 8016, Some fastener cavities may have an adjacent distal projection 8017 and a proximal projection 8019
while other fastener cavities may only have one or the other. Some fastener cavities may have neither a distal projection
8017 nor a proximal projection 8019 associated therewith.
[6284] Layer 8020 comprises 2 layer body 8826 which inchides & proxiraal end 8622 and a distal end 8024, The proximal
end 8022 of the layer body 8026 is positioned adiacent or relative to the proximal end 8012 of the cartridge body 8010 and
the distal end 8024 is pasitioned adjacent or relative to the distal end 8014, In certain 1ustances, the fayer 8026 can
comprise a solid sheet of material. In various instances, the layer body 8026 can extend over one or more fastener cavities
defined 1o the cartridge body 8810, In at least one such instance, the layer body 8026 includes portions 8025 which extend
over the fastener cavitics. When the fasteners are ejected from the fastener cavities, the fasteners can capture the portions
80235 therein thereby retatning the layer 8020 to the tissue. In sorae instances, the layer body 8026 can comprise openings
aligned with some of the fastener cavities in the cartridge body 8010

[82958] The layer body 8026 can comprise apertures defined therein which are aligned with the projections extending from
the deck 8016, For instance, the layer body 8026 can comprise distal apertures 8027 which are aligned with at least some

of the distal projections 8017 and/or proximal apertures 8029 which are aligned with at least some of the distal projections
8019. In various instances, the distal apernures 8027 and the distal projections 8017 can be sized and configured such that
there is clearance therehetween. Similarly, the proximal apertures 8029 and the proximal projections 8019 can be sized and
configured such that there is clearance therebetween. In some instances, the distal apertures 8027 and the distal projections
8017 can be sized and configured such that there 1s an interference fit therebetween. Also, simuiardy, the proximal apertures

o

8029 and the proximal projections 8019 can be sized and configured such that theve is an mterference fit therebetween. In at
least one such instance, the interforence fit between the projections and the apertures can releasably retain the laver 8020 to
the cartridge body 8610, 1n use, the fasteners stored i the cartridge body 8G10 can contact the portions 8025 of the layer
8020 as the fasteners are ¢jected from the cartridge body 8010 and lift the layer 8020 away from the deck 8016 and

disengage the apertures from the projections.

[0296] The layer body 8026 can include apertures 8028 which are cach configured to receive a distal projection 8017 and
a proximal projection 8019 therein, Fach aperture 8028 can coroprise au elougate slot having a proximal end configured to
receive a distal projection 8017 and a distal end configured to receive a proximal projection 8019, In some instances, a
clearance fit raay be present between the apertures 8028 and the projections 8017 and 8019, In certain instauces, an
interference fit may be present between the apertures 8028 and the projections 8017 and 8019 to releasably retain the layer

8020 to the cartridge body 8010, In at least one instance, the apertures 8028 can be sized and configured to stretch to

accommodate a distal projection 8017 and a proximal projection 8019 therein.
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{02977 The layer 8020 can be repovably affixed to the cartridge body 8018, In certain instances, the distal end 8024 of
the fayer 8020 can be removably attached to the distal end 8014 of the cartridge body 8010, In some instances, the

proxiraal end 8022 of the fayer 8020 can be removably attached t¢ the proximal end 8012 of the cartridge body 8016, Inat
ieast one example, attachment portions 8021 can be utilized to releasably hold the layer 8026 to the cartridge body 8010,
[6298] A layer, such as buttress material, for example, may be made from any biocompatible material. Buttress material
may be formed from a natural material and/or a synthetic material. Butiress material may be bicabsorbable and/or non-
hioabsorbable. It should be understood that any combination of natural, synthetic, binabsorbable and non-bigabsorhable
materials may be used to form buttress material. Some non-hmitng exarmples of materials from which the buttress material
may be made include, but are not limited to, poly(iactic acid), poly {glycolic acid), poly (hydroxvbutyrate), poly
{phosphazine), polyesters, polyethyiene glycols, polyethylene oxides, polyacrylamides, polyvhydroxyethylmethylacrylate,
polyvinvipyrrolidone, polyvinyl alcohols, polyacrylic acid, polyacetate, polycaprolactone, polypropyviene, aliphatic
polvesters, glycerols, poly{amino acids), copoly {(ether-esters}, polyalkylene oxalates, polyamides, poly (immnocarbonates),
polyallcylene oxalates, polyoxaesters, polyorthoesters, polyphosphazenes and copolymers, block copolymers,

/

homopolymers, blends and/or combinations thereof, for example.

{0299] Natural biological polymers can be used in forming the buttress material. Suitable natural biological polymers
inchude, bot are not Haited to, collagen, gelatin, Gbrin, fibeinogen, elastin, keratin, albumin, hydroxyethyt celiolose,
cellulose, oxidized celiulose, hydroxypropyl cellulose, carboxyethyl cellulose, carboxymethyl cellnlose, chitan, chitosan,
and/or combinations thereof, for exaraple. Natural hiological polyimers may be combined with any of the other polymeric
materials described herein to produce the buttress material. Collagen of human and/or animal origin, e.g., type I poreine or
sovine collagen, type T human coliagen or type HI buman collagen may be used to form the buttress material, The buttress
material may be made from denatured collagen or collagen which has at least partially lost its helical siructure through
heating or any other methoed, consisting mainly of non-hydrated a chains, of molecular weight close to 100 kDa, for
example. The term "denatured collagen” means collagen which has lost its helical structure. The collagen used for the
poronus layer as described herein may be native coliagen or atellocollagen, notably as obtained through pepsin digestion
aud/or after moderate heating as defined previously, for example. The collagen may have been previoushy cheniically
maodified by oxidation, methylation, suc ,iny] ation, othylation and/or any other kaown process.

[0368]  Where the buttress material is fibrous, the fibers may be filaments or threads suitable for knitting or weaving or
may be staple fibers, such as those frequently used for preparing non-woven materials. The fibers may be nrade from any
hiocompatible material. The fibers may be formed from a natural material or a synthetic maaterial. The material from which
the fibers are formed may be bioabsorbable or non-biocabsorbable. It should be understood that any combination of natural,
synihetic, bioabsorbable and non-bioabsorbable materials may be used to form the fibers. Some noen-limiting examples of
materials from which the fibers may be made include, but are not limited to, poly{lactic acid}, poly (glycolic acid), poly

ol

(hydeoxybutyrate), poly (phosphazine), polyesters, polyethylene glyeols, polyethylene oxides, polyacryiamides,
polvhydroxyethylmethylacrylate, polyvinylpyrrolidone, polyvinyl alcohols, polyacrylic acid, polyacetate, polycaprolactone,
paolypropylene, aliphatic polyesters, glyeerols, poly{aming acids), copoly (cther-esters), polyalkylene oxalates, polyamides,
poly {iminocarbonates), polyalkylene oxalates, polvemwtcm polyorthoesters, polyphosphazenes and copolymers, block
copolvmers, homeopalyimers, blends and/or combinations thereof. Where the buttress material is fibrous, the buitress
material may be formed using any method suitable to forming fibrous structures meluding, but not limited to, knitting,
weaving, non-woven techniques and the like, for exampie. Where the buttress material is a foam, the porous layer may be
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formed ustag any method suiiable to forming a foanm or sponge including, but not Hmited o the lyophilization or freeze-
drying of a composition, for example.

(B3B3} The buttress material may possesses haemostatic properties. [lostrative examples of materials which may be used
in providing the buttress material with the capacity to assist in stopping bleeding or hemorrhage mclude, but are not Hmited
to, poly(lactic acid), polviglveolic acid), poly(hydroxybutyrate}, polv(caprolactone), poly(dioxanone), polyalkyleneoxides,
copoly{(ether-esters), collagen, gelatin, thrombin, fbrin, fibrinogen, {ibronectin, elastin, alburain, hemoglobin, ovalbumin,
polysaccharides, hyaluronic acid, chondroitin sulfate, hydroxyethyl starch, hydroxyetlyi celludose, cellulose, oxidized
celludose, hydroxypropyl cetlulose, carboxyethyl cellulose, carboxymethyl cellulose, chitan, chitosan, agarose, maltose,
maltodextrin, alginate, clotting factors, methacrylate, polyurethanes, cyanoacrylates, platelet agonists, vasoconstrictors,
alum, calcrum, RGE pepudes, proteins, protaruine sulfate, epsilon amino caproie acid, ferric suliate, ferric subsulfates,
ferric chloride, zine, zine chloride, aluminum chloride, ahuminura sulfates, aluminum acetates, permanganates, tannins,
bone wax, polyethylene glycols, fucans and/or corabinations thereof, for example. The uvse of natural biological polymers,
and in particular proteins, may be useful in forming buttress material having haemostatic properties. Suitable natural
biological polvmers include, but are not limsited to, collagen, gelatin, Gbrin, fibrinogen, elastin, keratin, albumin and/or

combinations thereof, for example. Natural biological polymers may be combined with any other haemostatic agent to

produce the porous layer of the botress. The enure disclosure of U S, Patent No. 8,496,683, entitled BUTTRESS AND
SURGICAL STAPLING APPARATUS, which issued on July 30, 2013, is incorporated by reference herein.
{83821 The entire disclosures of:

.S, Patent No. 5,403,312, entitled ELECTROSURGICAL HEMOSTATIC DEVICE, which issued on April 4,
1995,

U.8. Patent No. 7,000,818, entitled SURGICAL STAPLING INSTRUMENT HAVING SEPARATE DISTINCT
CLOSING AND FIRING SYSTEMS, which issued on February 21, 2006;

U.S. Patent No. 7,422,139, entitled MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING
INSTRUMENT WITH TACTILE POSITION FEEDBACK, which issued on September 9, 2008;

U.S. Patent No. 7,464,849, entitled ELECTRO-MECHANICAL SURGICAL INSTRUMENT WITH CLOSURE
SYSTEM AND ANVIL ALIGNMENT COMPONENTS, which issued on December 16, 2008;

U.S. Patent No. 7,670,334, entitled SURGICAL INSTRUMENT HAVING AN ARTICULATING END
EFFECTOR, which issued on March 2, 2010,

U8, Patent No. 7,753,245, entitied SURGICAL STAPLING INSTRUMENTS, which issued on July 13, 2010,

U.S. Patont No. §,393,514, entitled SELECTIVELY ORIENTABLE IMPLANTABLE FASTENER
CARTRIDGE, which issued ou March 12, 2013;

U.S. Patent Application Serial No. 11/343,803, entitled SURGICAL INSTRUMENT HAVING RECORDING
CAPARILITIES; now U.S. Patent No. 7,845,537,

.S, Patent Application Serial No. 12/031,573, entitled SURGICAL CUTTING AND FASTENING
INSTRUMENT HAVING RF ELECTRODES, fied February 14, 2008,

U.5. Patent Application Ser. No. 12/031,873, eatitled END EFFECTORS FOR A SURGICAL CUTTING AND
STAPLING INSTRUMENT, filed February 15, 2008, now .S, Patent No. 7,980,443,

U.S. Patent Application Serial No. 12/235,782, entitled MOTOR-DRIVEN SURGICAL CUTTING
INSTRUMENT, now U.S. Patent No. 8,210,411,
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U.S. Patent Application Senal No. 12/249,117, entitled POWERED SURGICAL CUTTING AND STAPLING
APPARATUS WITH MANUALLY RETRACTABLE FIRING SYSTEM, now U.S. Patent No. 8,608,045,

U.S. Patent Application Serial No. 12/647,100, entitled MOTOR-DRIVEN SURGICAL CUTTING
INSTRUMENT WITH ELECTRIC ACTUATOR DIRECTIONAL CONTROL ASSEMBLY, filed December 24, 2009;
now LS, Patent No. §,220,688;

U.8. Patent Application Ser. No. 12/893,461, entitled STAPLE CARTRIDGE, filed September 29, 2012, now US.
Patent No. 8,733,613,

U.S. Patent Application Ser. No. 13/636,647, entitled SURGICAL STAPLING INSTRUMENT, filed February 28,
2611, now U.S. Patent No. §,561,870;

U.8. Patent Application Serial No. 13/11%,241, entitled SURGICAL STAPLING INSTRUMENTS WITH
ROTATARLE STAPLE DEPLOYMENT ARRANGEMENTS, now U.5. Patent Application Publication No.
2012/0298719,

U.S. Patent Application Serial No. 13/524,049, eatitied ARTICULATABLE SURGICAL INSTRUMENT
COMPRISING A FIRING DRIVE, filed oo Jone 15, 2012; nvow US. Patent Application Publication No, 2013/0334278;

.S, Patent Application Serial No. 13/800,025, entitied STAPLE CARTRIDGE TISSUE THICKNESS SENSOR
SYSTEM, filed on March 13, 2013;

U.5. Patent Application Serial No. 13/800,067, entitied STAPLE CARTRIDGE TISSUE THICKNESS SENSOR
SYSTEM, filed on March 13, 2013,

.S, Patent Application Publication No. 2007/0175955, entitled SURGICAL CUTTING AND FASTENING
INSTRUMENT WITH CLOSURE TRIGGER LOCKING MECHANISM, filed Jamnary 31, 2006; and

U.8. Patent Application Publication No. 2010/0264194, entitled SURGICAL STAPLING INSTRUMENT WITH
AN ARTICULATABLE END EFFECTOR, filed April 22, 2010, now U8, Patent No. 8,308,040, are hereby incorporated
by reference herein.

{03637 Although the various embodiments of the devices have been described herein in connection with certain disclosed
embodiments, many modifications and variations to those emnbodiments may be implemented.  Also, where materials are
disclosed for certain components, other materials may be used. Purthermore, according to various embodiments, a single
component may be replaced by mmitiple components, and multiple cormponents may be replaced by a single component, to
pertform a given function or functions. The foregeing description and following claims are intended to cover all such
modification and variations.

{0304] The devices disclosed herein can be designed to be disposed of after a single use, or they can be designed to be
used multiple times, In either case, bowever, the device can be reconditioned for reuse after af least one use,
Reconditioning can include any combination of the steps of disassembly of the device, followed by cleaning or replacement
of particudar pieces, and subsequent reassexably. In particular, the device can be disassembled, and any sumber of the
particular pieces or parts of the device can be selectively replaced or removed in any combination. Upon cleaning and/or
replacement of particular parts, the device can be reassembled for subsequent use etther at a reconditioning facility, or by a
surgical team immiediately prior to a surgical procedure. Those skilled in the art will appreciate that reconditioning of a
device can utilize a variety of techniques tor disassembly, cleaning/replacement, and reassembly. Use of such techniques,

and the resulting recounditioned device, are all within the scope of the present application.
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{03¢5] Preforably, the invenuon described herern will be processed before surgery. First, a new or used justaument is
obtained and if necessary cleaned. The instrument can then be sterilized. In one sterilization technique, the instrument is
placed in a closed and sealed contataer, such as a plastic or TYVEK bag. The countainer and instrument ave then placedin a
field of radiation that can penetrate the container, such as gammma radiation, x-rays, or high-energy electrons. The radiation
kiils bacteria on the instrument and in the container. The sterilized instrument can then be stored in the sterile container.
The sealed container keeps the instrurnent sterile until it is opened in the medical facility.

{B36] While this invention has been described as having exenplary designs, the present invention may be further

modified within the spirit and scope of the disclosure. This application is therefore mtended to cover any variations, uses, or

adaptations of the invention using its general principles. Further, this application is mntended to cover such departures from

"K‘/

the present disclosure as come within known or customary practice in the art o which this invention pertains.

03077 Auny patent, publication, or other disclosure material, 1o whole or in part, that is said to be tncorporated by

reference berein is incorporated herein voly to the extent that the incorporated raterials does not conflict with existi

~

definitions, statements, or other disclosure material set forth in this disclosure. As such, and to the extent necessary, the
disclosure as explicitly set forth herein supersedes any couflicting material incorporated berein by reference. Any waterial,
or portion thereof, that is said to be incorporated by reference herein, but which conflicts with existing definitions,
staternents, or other disclosure material set forth herern will only be incorporated to the extent that no conflict arise

between that incorporated material and the existing disclosure material.
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WHAT 15 CLAIMED IS

i. A fastener cartridge for use with a fastening instrument to fasien tissue, said fastener cartridge coraprising:
a cartridge body inclading a deck and a plurality of cavities;
tastensrs removably stored in said cavities, wherein said fasteners are deplovable from said cavities during a firing
stroke of the fastening instrurnent; and
a deplovable tissue engaging member movably positioned in one of said cavities, wherein said tissue engaging

member is movable between an undeployed position and a deployed position to engage the tissue during the firing stroke of

the imf"nn o astrument.

2. The fastener cartridge of Claim 1, wherein said cartridge body comprises a longitudinal slot configured to roceive
a cufting clement, wherein said fastener cavitios are arcanged in an inner lougitudinal row of cavities and an ouvter
longitudinal row of cavities, wherein said inner longitudinal row of cavities is adjacent said longitudinal slot, and wherein

said deployable tissue engaging meraber is positioned in a cavity 1u said outer longitudinal row of cavities.

3 The fastener cartridge of Claim 2, wherein said deployable tissue engaging member is part of a plurality of tissue
engaging members, wherein each said tissue engaging member is positioned in a said cavity in said outer longitudinal row

of cavities, and wherein each said tissue engaging member is raovable between an vndeploved position and a deployed

position 10 engage the tissue during the firing stroke of the fastening instrimment.

4. The fastener mﬂx"dg@ of Claim 3, wherein a said deplovable tissue engaging member is positioned in every cavity

in said outer longitudinal row of cavities.

5. The fastener cartridge of Claim 1, further comprising a sled configured to eject said fasteners from said cartridge

body during the firing stroke of the fastening instrument, wherein said sled is also configured to deploy said tissue engaging

member during the firing stoke of the fastening instrument.

>

6. The fastener cartridge of Claim 5, wherein said sled comprises a first ramap configured to Hit said fastoners and a

second ramyp configured to Lt said tissue eugaging mewnbe

7. The fastener cartridge of Claim 6, further comprising fastener drivers, wherein each said fastener driver is movable
between an untired position and a fired position o gject said fasteners from said fastener cavities, and wherein said first

raxp is cordigured o slide under said fastener drivers to 1ift said fastener drivers toward said deck.

8. A fastener cartridge for use with a fastening {ostnument to fasten tissue, said fastener cartridge comprising:
a cartridge body, including:
a deck;
a plurality of fastener cavities; and
a meraber cavity;
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fasteners removably stored in saxd fastener cavities, wherein said fasteners are deployable from said fastener
cavities during a firing stroke of the fastening instrument, and wherein said fasteners are not stored in said member cavity;
and

a deployable tissue flow control member movably positioned 10 said member cavity, wherein said tissue flow
control mentber s movable between an undeployed position and a deploved position o engage the tissue during the firing
stroke of the fastening instrurnent.
Q. The fastener cartridge of Claim 8, wherein said cartridge body comprises a longitudinal slot configured to receive
a cutting element, wherein said fastener cavities are arcanged in an inner longitudinal row of cavities and an outer
tongitudinal row of cavities, wherein said inner longitudinal row of cavities is adjacent said longitudinal slot, and wherein

said member cavity is in said cuter longitudinal row of cavities.

10. The fastener cartridge of Claim 9, wherein said deployable tissue flow control member is part of a phurality of
tissuc flow countrol members, wherein said member cavity is part of a plurality of member cavities positioned in said ouoter
longitudinal row of cavities, and wherein each said tissue flow control member is movable between an undeployed position

and a deployed position to engage the tissue duriag the fivng stroke of the fastening instrument.

1L The fastener cartaidge of Claim 8, further comprising a sled configured to ¢ject said fasteners from said cartadge
body during the firing stroke of the fastening instrument, wherein said sled is also configured to deploy said tissue flow

control member during the firing stoke of the fastening instrument.

12, The fastener cartridge of Claim 11, wherein said sled comprises a first ramp configured o Lift said fasteners and a

second ramp configared to lft said ussue flow control menber.

13. The fastener cartridge of Claim 12, further comprising fastener drivers, wherein cach said fastener driver 18
movable between an untired position and a fired position to eject said fasteners from said fastener cavities, and wherein

said first ramp 18 coutigared 1o slide under said fastener drivers to lift said fastener drivers toward said deck.

i4 A fastener cartridge for use with a fastening instrument to fasten tissue, said fastener cartridge corapnsing:
a cartridge body, including:
a deck;
a longitudinal slot defined in said deck configured to receive a cutting element therein;
an inoer longitudinal row of fagtener cavities adjacent saxd longiudioal siot;
an intermediate longitudinal row of fastener cavities adjacent said inner longitudinal row of fastene
cavities,;
an outer longitudinal row of member cavities adjacent said intermediate longitudinal row of fastener
cavities;
Fasteners remnovably stored in said fastener cavities, wherein said fasteners are deployable from said fastener

o
IS
i

cavities during a firing stroke of the fastening instrurcent, and

8
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deployable tissue engaging members raovably positioned in said maexber cavities, wherein said tissue engaging
members are movable between an undeployed position and a deploved position to engage the tissue during the firing stroke

of the fastening justrument.
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1 According to Article 15(3) PCT "International search shall be made on
the basis of the claims, with due regard to the description and the
drawings (if any)." According to Rule 5.1(a)(iii) PCT, the description
shall "disclose the invention, as claimed, in such terms that the
technical problem (even if not expressly stated as such) and its solution
can be understood".

The present description and the corresponding figures, however, comprise
extensive information which does not relate to the technical problem and
the solution underlying the alleged invention. This superfluous
information cannot and does not support the skilled person seeking to
understand the technical problem and its solution as presently claimed.
On the contrary, the unjustified imbalance between supporting and
unrelated information renders the scope of the invention and the proposed
solution obscure (Article 6 PCT).

Furthermore, according to Rule 5.1(a)(ii), (iii) PCT, the description
shall: ... "(ii) indicate the background art which, as far as known to
the applicant, can be regarded as useful for the understanding, searching
and examination of the invention, and, preferably, cite the documents
reflecting such art; (iii) disclose the invention...".

2 It appears that the description and the drawings comprise many
passages/figures which are contained in former already published
application(s) of the same applicant. These already published
passages/figures appear to represent prior art rather than disclose the
invention. In this context the Applicant is already informed at this
stage of the procedure that any passages/figures only reflecting prior
art must eventually be replaced by a reference to the document(s)
disclosing this prior art and a brief summary of the relevant contents
(see the PCT Guidelines 4.05 and appendix A4.05[1]).

Therefore, the applicant was asked to clearly indicate which of the
figures and corresponding description contained in the present
application are prior art and to indicate the documents reflecting this
prior art. Moreover, the Applicant was requested to identify which
passages in the description and which figures disclose the alleged
invention as laid down in the present claims. Nevertheless, the applicant
did not reply to the invitation to provide informal clarification.

3 In the absence of such a statement it is impossible to carry out a
meaningful search in terms of Article 17(2)(a)(ii) PCT since firstly it
is not clear which figures are prior art and which figures represent the
invention, and secondly the sheer amount of apparently superfluous
information renders the scope of the presently claimed subject-matter
obscure (Article 6 PCT).

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 2()3

before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be

overcome.
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