SURG CAL STAPLER HAVI NG A PLASTI C CLOSURE PLATE [0001] Cross reference to
rel ated Application [0002] This application is a Continuation In Part of U
S. Patent Application Serial No. 11/014,910, filed on Decenber 20, 2004,
which clainms priority fromU. S. Provisional Patent Application Serial No.
60/ 532,912 fil ed Decenber 30, 2003 on which is hereby incorporated herein by
reference. 100031 Field of the Invention [0004] The present invention
relates to a surgical stapling and cutting instrunment adapted for use in
t he di agnosis and therapy of pathologies treated by stapled resection. Mre
particularly, the present invention relates to a surgical stapling and
cutting instrunent having a curvature particularly adapted to fit the
anatony of a human nal e oeIV|s 00051 Backoround of the Inventlon [ 0006]
Surgical sta@URGILHALCS R4 A STHHGILVOSTUR ATEt he
di agnosi s and treatnent of pathologles treated by staple resectlon
Surﬁlcal stapling |nstrunents prOV|de a nechanism to extend the

89Uni nal (epsisfe g relatedApplicaion syt uring devi ces introduced via the
anal canal nmout h, stonach and service accesses. Although surgical stapling

ST 19, ARSEPAIEOL B PO hoSRERRALY SR b2l 85 By 900 o

envi r onnment s fildd¥ad)ekefa¥@r20l 2O, whith glabd privtiBird i U S o Gsibiid] Rgteht EAplicdTRAL S
have been devel oped. These instrunents generally i ncl ude a support frane,
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plurality of 1;wgées or fasteners. The instrunents also include a driver

wi thin the carFrldbe nodul e whi ch pushes all of the staples or fasteners out
simul taneously into the anvil to formthe staples into a generally B-shape

or jo003)i N Muidili BF theMvbntisti YEr  fasteners together, suturing tissue
together. In"addition, these instruments include |

[0004] The present invention relates to a surgical stapling and cutting instrument adapted for use in

the diagnosis and therapy of pathologies treated by stapled resection. More particularly, the
present invention relates to a surgical stapling and cutting instrument having a curvature

particularly adapted to fit the anatomy of a human male pelvis.

[0005] Background of the Invention
[0006] Surgical stapling and cutting instruments are commonly utilized in the diagnosis and treatment

of pathologies treated by staple resection. Surgical stapling instruments provide a mechanism
to extend the transluminal exploitation of mechanical suturing devices introduced via the anal
canal, mouth, stomach and service accesses. Although surgical stapling and cutting
instruments are most commonly utilized with rectal pathologies, surgical stapling and cutting

instruments may be used in a variety of environments.

[0007] Over time, surgical stapling and cutting instruments have been developed. These instruments
generally include a support frame, an anvil attached to the support frame and a cartridge
module carrying a plurality of staples or fasteners. The instruments also include a driver
within the cartridge module which pushes all of the staples or fasteners out simultaneously
into the anvil to form the staples into a generally B-shape or joining multiple part polymer

fasteners together, suturing tissue together. In addition, these instruments include
) ,



approxi mati on nechani sns for noving the cartridge nodule froma spaced
position relative to the anvil to accept tissue there between to a cl osed
position where the tissue is clanped between the anvil and the cartridge
nmodule. Finally, the instrunments include a firing nmeans for noving the
staple driver forward to formthe staples against the anvil. [0008] Summary
of the Invention [0009] In accordance with the present invention, there is
provi ded a surgical instrument for applying a plurality of surgical
fasteners to body tissue. The surgical instrument includes a frame having a
proxi mal end and a distal end, with a handle at the proximal end and a
support structure at the distal end. The support structure is adapted to
support cartridge containing the plurality of surgical fasteners. The
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Description of the Drawings [0011] Figure 1 is a perspective view of the

| i near sur gi deavingtthestaple drverdenyrasdirclormitherstapigs agpiasdbg anvilnvent i on. [ 0012]
Figure 2 is perspective view of the |inear surgical stapler with the
cartridge nodul e renoved. [0013] Figure 3 is a perspective view of the

| i n@aes|sur gi Gammbasdfehe Mvielitiblie cartri dge housing noved to an internediate
position. [0014] Figure 4 is a perspective view of the |inear surgical
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cartridge nodule with the retainer secured thereto. ) o
structure at the distal end. The support structure 1s adapted to support cartridge containing

the plurality of surgical fasteners. The instrument further includes a closure member for
supporting at least a portion of the cartridge for movement from a proximal end of the
support structure to a distal end of the support structure, wherein at least a portion of the

closure member is made from plastic.

[0010] Brief Description of the Drawings

[0011] Figure 1 is a perspective view of the linear surgical stapler in accordance with the present
invention.

[0012] Figure 2 is perspective view of the linear surgical stapler with the cartridge module removed.

[0013] Figure 3 is a perspective view of the linear surgical stapler with the cartridge housing moved

to an intermediate position.
[0014] Figure 4 is a perspective view of the linear surgical stapler with the cartridge housing moved

to a closed position.

[0015] Figure 5 is a perspective view of the linear surgical stapler with the firing trigger in a firing
position.

[0016] Figure 6 is an exploded view of the cartridge module.

[0017] Figure 7 is a front perspective view of the cartridge module with the retainer secured thereto.



2 [0018] Figure 8 is a front perspective view of the cartridge nodule with
the retainer renoved. [0019] Figure 9 is a rear perspective view of the
cartridge nodul e show ng the cartridge housing slot in substantial detail.
[0020] Figures 10, 11 and 12 show the assenbly of the retainer. [0021]
Figure 13 is a partial cross-sectional view of the |inear surgical stapler
in an unactuated orientation. [0022] Figure 14 is a exploded view of the
pi n actuation nechanism [0023] Figure 15 is a partial cross sectional view
of the linear surgical stapler with the closure trigger slightly retracted.
[0024] Figure 16 is a partial cross sectional view of the |inear surgical
stapler with the closure trigger nearly fully retracted. [0025] Figure 17

is a artl al cross sectional view of the linear surgical stapler with the
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button. [0028] Figure 20 is a partial cross sectional view of the |inear
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Fi gures 30- B%H&mammihe varlous st eps |nvolved in the actuatlon of the
present |inear sugglcal stapler. [0031] Figures 39 and 40 are detail ed
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[0023] Figure 15 is a partial cross sectional view of the linear surgical stapler with the closure trigger
slightly retracted.

[0024] Figure 16 1s a partial cross sectional view of the linear surgical stapler with the closure trigger
nearly fully retracted.

[0025] Figure 17 is a partial cross sectional view of the linear surgical stapler with the closure trigger
fully retracted.

[0026] Figure 18 is a partial cross sectional view of the linear surgical stapler with the firing trigger

and closure trigger fully retracted.

[0027] Figure 19 is partial cross sectional view of the linear surgical stapler after the surgeon
depresses the release button.

[0028] Figure 20 is a partial cross sectional view of the linear surgical stapler upon release of the

closure and firing triggers without returning to an intermediate detent position.

[0029] Figure 21 -29 show the insertion of a cartridge module and the removal of the retainer.

[0030] Figures 30-38 show the various steps involved in the actuation of the present linear surgical
stapler.

[0031] Figures 39 and 40 are detailed front views of the cartridge housing.

[0032] Detailed Description




3 [0033] The detail ed enbodi nents of the present invention are disclosed
herein. It should be understood, however, that the disclosed enbodi nents
are nerely exenplary of the invention, which maybe enbodied in various
forms. Therefore, the details disclosed herein are not to be interpreted as
limting, but nerely as the basis for teaching one skilled in the art how to
make and/or use the invention. [0034] Referring to FIGJURE 1 in conbination
with FIGURES 2 to 5, there is shown a surgical stapling and cutting
instrunment, in particular, a |inear surgical stapler 20 which is designed to
staple and cut tissue. The linear surgical stapler 20 has a handle 21 at a
first proxinmal end and an end effector 80 at an opposite distal end. The
end effector 80 is curved in accordance with a preferred enbodi nent of the
present invention. Right and |eft hand structural plates (often called

"h |l ates"), 34, .35 tiyel t the handlge, 21 to t d
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shroud (the left hand shroud is not shown in FIGURE 1). e handl e 21 al so
has a body povhi¢homeydg embodied m varidusfares.iderefdie the details disgloses hergin ase rgytae 20
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are relatively small and, therefore, difficult to access during |ower
anterior resection (LAR), which requires that the instrunment reach within
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effector 80 of the |Iinear surgical stapler 20 is adapted to fit and
function wi t Istapleand ewtdissuen Tt bipear sifrgigal staplenhhas a hpnd1a2 10w ajfings peaxima] end and

an end effector 80 at an opposite distal end. The end effector 80 is curved in accordance with

a preferred embodiment of the present invention. Right and left hand structural plates (often
called “handle plates) 34, 35, respectively, connect the handle 21 to the end effector 80 of
the instrument (the left hand handle plate is not shown in FIGURE 1). The handle 21 has a
right hand shroud 22 coupled to a left hand shroud (the left hand shroud is not shown in
FIGURE 1). The handle 21 also has a body portion 23 to grip and maneuver the linear
surgical stapler 20 (see FIGURES 2 to 5).

[0035] The linear surgical stapler 20 in accordance with the present invention is particularly adapted
for insertion into the human male pelvis. In particular, the male pelvis includes portions which
are relatively small and, therefore, difficult to access during lower anterior resection (LAR),
which requires that the instrument reach within the pelvis in the proximity of the dentate line.

The present surgical stapler 20 is specifically shaped and dimensioned for access within the
male pelvis during lower interior anterior resection. In particular, the end effector 80 of the
linear surgical stapler 20 is adapted to fit and function within an oval envelope of 3.62 inches

by 3.00 inches.



[0036] Wth this in mnd, and in accordance with a preferred enbodi nent of
the present invention, the linear surgical stapler 20 has a distal end with
a tissue end effector 80 having a curvature wth a dianmeter of a 7.8 inches
or less, and nore preferably, four inches or less, in order to fit into a

m ni mum envel ope of the male pelvis. Mre particularly, the end effector 80
has a curvature wth a dianeter between approximately one inch and
approximately four inches, and nore preferably between approxi mately two

i nches and approxi mately four inches. In accordance with a nore preferred
enbodi nent, the end effector 80 has a curvature with a dianeter of
approximately 3 inches. [0037] Wiile the present end effector 80 is

di scl osed bel ow as bei ng adapted for use in conjunction wth a replaceable
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firing of a previously fired cartridge nodule 120. The cartridge nodule 120
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(that is, staple lines) on either side of the knife 126.
constructions without departing from the spirit of the present invention,

[0038] The end effector 80 is a surgical fastening assembly that includes a cartridge module 120 (see
FIGURES 6 to 9) and a C-shaped supporting structure 81. The term C-shaped is used
throughout the specification to describe the concave nature of the supporting structure 81 and
the cartridge module 120. The C-shaped construction facilitates enhanced functionality and
the use of the term C-shaped in the present specification should be construed to include a
variety of concave shapes which would similarly enhance the functionality of surgical stapling
and cutting instruments. The distal end 30 of a closure member 28 is disposed to receive the
cartridge module 120. The end effector 80 also includes a safety lockout mechanism 180
(best seen in FIGURE 31) for preventing the firing of a previously fired cartridge module 120.
The cartridge module 120 contains a cartridge housing 121 coupled to an anvil 122. The
cartridge module 120 also includes a retaining pin 125, a knife 126, a removable retainer 160,
a tissue contacting surface 127 which displays a plurality of staple-containing slots 128 in

staggered formation in one or more rows (that is, staple lines) on either side of the knife 126,



5 Staples (not shown) are fired fromthe cartridge housing 121 agai nst
staple-formng surface 129 of the anvil 122 that faces the

ti ssue-contacting surface 127 of the cartridge housing 121. [0039] As will
beconme apparent based upon the follow ng disclosure, the present |inear
surgical stapler 20 is designed as a nultiple firing device with a

repl aceabl e cartridge nodule 120. However, it should be understood that
many of the underlying concepts of the present invention may be equally
applied in single firing devices without departing fromthe spirit of the
present invention. [0040] The supporting structure 81 of the end effector 80
is respectively attached to the right and left handle plates 34, 35, by a
shoul der rivet 82 and posts 83 which extend fromthe supporting structure

81 into receiStdpirg (hefishewn)are firedHeomithe cprtridgehoasing BH. aghinstatapde-thamiong suifade a
preferred enbgdiment .of, the-present invention, the supportjng structuyre 81
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supporting structure 81 is forned by extrusion, for exanple, of alum num
wi th subsequent machining to create the supporting structure 81 disclosed
in accordance with the present invention. By constructing the supporting

str re 81 in.this manner, .multipl rts.ar ot required and the.
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extrusion. [0041] The handle 21 of the linear surgical stapler 20 includes a
hand grip 24 which the surgeon grasps with the pal mof his hand (see
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handle plates 34, 35, by a shoulder rivet 82 and posts 83 which extend from the supporting

structure 81 into receiving holes in the handle plates 34, 35. In accordance with a preferred
embodiment of the present invention, the supporting structure 81 is formed via a single piece
construction. More specifically, the supporting structure 81 is formed by extrusion, for
example, of aluminum, with subsequent machining to create the supporting structure 81
disclosed in accordance with the present invention. By constructing the supporting structure
81 in this manner, multiple parts are not required and the associated cost of manufacture and
assembly is substantially reduced. In addition, it is believed the unitary structure of the
supporting structure 81 enhances the overall stability of the present linear surgical stapler 20.
In addition, the unitary extruded structure of the supporting structure 81 provides for a
reduction in weight, easier sterilization since cobalt irradiation will effectively penetrate the
extruded aluminum and less trauma to tissue based upon the smooth outer surface achieved

via extrusion.

[0041] The handle 21 of the linear surgical stapler 20 includes a hand grip 24 which the surgeon
grasps with the palm of his hand (see FIGURES 2 to 5). The hand grip 24 is composed ofa
right hand shroud handle 25 (see FIGURE 1) and a left hand shroud handle (the left hand



6 shroud handle is not shown in FIGURE 1). Pivotally extending fromthe
underside of the handle 21 are a closure trigger 26 and a firing trigger

27. The linear surgical stapler 20 illustrated in FIGJRE 1 is shown with
the closure and firing triggers 26, 27 in their wunactuated positions and
with a cartridge nodule 120 inserted and the retainer 160 renoved.
Consequently, the cartridge housing 121 is spaced fromthe anvil 122 for the
pl acenent of tissue between the cartridge housing 121 and the anvil 122.
[0042] The handle 21 of the linear surgical stapler 20 contains a tissue
retaining pin actuation nechanism 100. The tissue retaining pin actuation
mechani sm 100 i ncl udes a saddl e shaped slide 101 positioned on the top
surface of the handle 21. Manual novenent of the slide 101 results in

di st al novemshioudhandieismes shavadinIFIGUREWD. dliistallyorktendmg frong thepinderside of the
retaining pin 425 0of the cartrid dule 120. T. i stal novenent . or
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closure and firing triggers 26, 27 are sequentially squeezed toward the
hand grip 24 to actuate the end effector 80 of the |inear surgical stapler
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pin 125 of the cartridge module 120. The distal movement or proximal retraction of the push

rod 102 results in corresponding movement of the retaining pin 125. The retaining pin

actuation mechanism 100 is also releasably coupled to the closure trigger 26 within the handle

21 such that actuation of the closure trigger 26 will result in automatic distal movement of the

retaining pin 125 if it has not already been manually moved to its most proximal position.

[0043] Referring briefly to FIGURES 2 to 5, there is illustrated what happens when the cartridge
module 120 is loaded and the closure and firing triggers 26, 27 are sequentially squeezed
toward the hand grip 24 to actuate the end effector 80 of the linear surgical stapler 20. The
linear surgical stapler 20 1s loaded with the cartridge module 120, as shown in FIGURE 2,
and the retainer 160 is removed. The linear surgical stapler 20 is now ready to receive tissue

as shown n FIGURE 1.

[0044] When the closure trigger 26 is partially squeezed to rest in its first detent position shown in
FIGURE 3, the cartridge housing 121 moves from its fully opened position to an intermediate
position between the open and closed positions as discussed below in greater detail.

Simultaneously, the tissue retaining pin actuation mechanism 100 moves the retaining pin 125



Si mul t aneously, the tissue retaining pin actuation nechani sm 100 noves the
retaining pin 125 7 forward fromthe cartridge housing 121 through an
opening in the anvil 122. In this position, tissue which has been placed
bet ween the cartridge housing 121 and the anvil 122 can be properly

posi tioned, and the retention of the tissue between the cartridge housing
121 and the anvil 122 is assured. Therefore, when the closure trigger 26
has been actuated to its internediate position, the cartridge housing 121
and anvil 122 are correspondingly positioned in their tissue retaining
positions. [00451 When the closure trigger 26 is fully squeezed so that it
is adjacent the forward end of the hand grip 24, as illustrated in FlI GURE
4, the tissue contacting surface 127 of the cartridge housing 121 and the
st apl e- f or ni fervward frem ¢helagridge howaing h/j through amerenigjimthennvit B22e dothignoseien, and
the properly. positioned and, retained tissue i s consequently fu cl anped.
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for the surgeovil 122 sqaseeed. | Thereforet ayher thenelosuie trigger 26skasebeemipematehdo fifsr i ng
trigger 27 has been full gueezed, tg. fi t he | es, __as sho i.n Fl.GURE
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cartridge nodule 120 is presented. The present cartridge nodule 120
provides a cutting and sealing nechanismfor utilization within the |inear
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trigger 27 has rotated counterclockwise toward the handgrip 24 to enable the surgeon to
grasp the firing trigger 27 for the firing of staples. Accordingly, the firing trigger 27 is now in
position for the surgeon to squeeze it to staple and cut the tissue. When the firing trigger 27
has been fully squeezed to fire the staples, as shown in FIGURE 5, the firing trigger 27 rests

in near proximity to the closure trigger 26.

[0046] Referring now to FIGURES 6 to 9, a more detailed description of the cartridge module 120 is
presented. The present cartridge module 120 provides a cutting and sealing mechanism for
utilization within the linear surgical stapler 20 wherein the stapling and cutting functions
operate in the same direction during device actuation. Although the present cartridge module
120 1s particularly adapted for use in conjunction with linear surgical stapling devices, the
concepts of the present cartridge module 120 may be applied to other surgical devices
without departing from the spirit of the present invention. In particular, the present cartridge
module 120 provides that the knife 126 be utilized in conjunction with a corresponding
washer 123 during the cutting process. The present cartridge module 120 ensures that
multiple firings of the linear surgical stapler 20 will not compromise cutting performance.

This is accomplished by incorporating the anvil 122, in particular, the cutting washing 123,



washer 123 during the cutting process. The present cartridge nodule 120
ensures that nultiple firings of the linear surgical stapler 20 will not
conprom se cutting performance. This is acconplished by incorporating the
anvil 122, in particular, the cutting washing 123, 8 with the cartridge
nodul e 120. By conbi ning the washer 123 and knife 126 with the cartridge
nodul e 120, a new washer 123 and knife 126 is provided each tine the
cartridge nodule 120 is replaced, resulting in inproved cutting
performance. [0047] Enhanced performance is further provided by positioning
the anvil 122 and the cartridge housing 121 parallel such that they nove
relative to each other wwth the facing surfaces ofthe anvil 122 and the
cartridge housing 121 maintained in a parallel orientation. This provides
for an even wdihstheicautidgenmeflulprl@ds Uy combinmg théavashes 328 andrkanfe 126 rwgth the
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nmodul e 120 includes a cartridge housing 121 that contains a plurality of
stapl es (not shown) positioned in staple-containing slots 128. Imedi ately

behij t he | es i s dispos driver, 131 ich.is di. e 0 sh the
ot doP our Tetieed opdufanbdR et HOViE By pos ol ab 5 P FiA e cBtidte

i medi atel y mbesihd el fafallbR@ciihhitBéy e relativel6 eadhdvilidr wiiehd¥ating figfateslofthEhe
kni fe holder 130 contains a slot 172 and | edge 173 for interaction wth a

kni fe retractoyil R3akd 48 cagrdgerogsing 731 majntameeintai peralleforighiatipn. wihig prpyades for
di scussed belog in .%ﬁe terfqegaugarThﬁ kpife hgldeQ2130 i.S a%%g hed .tg a
knife 126 t haP 6% SRALUHOLOLPIRFUFG 4550 ARS USORT PACYRRT R UL S8 B 83'55“5 BPot
200 in the dmavfér Wibdh aiicht HAAGHGD tRsuel @H 328 poftidnbf ¢l tidshélget of 1By Hedi@d121.
Al t hough the knife is disclosed as being within the housing in accordance

with a pref épaced defirsd betveean thefanyih B23anddbpeariridge howsing 128t her confi gurati ons
may be enpl oyed w thout departing fromthe spirit of the present invention;
for exanple, it is contenplated that the cartridge nodule could be
congb4s)ct ed WIdrBepdcifkalis itfecatttidgdaedlé C200R¢des alch@iidg e usih€ 1 21t @at contains a

plurality of staples (not shown) positioned in staple-containing slots 128. Immediately behind

the staples is disposed a driver 131 which is disposed to push the staples out of the staple
slots 128. A knife holder 130 is disposed immediately proximal of the driver 131 in the
cartridge housing 121. The knife holder 130 contains a slot 172 and ledge 173 for interaction
with a knife retractor hook 45 (see FIG. 37) the function of which will be discussed below in
greater detail. The knife holder 130 is attached to a knife 126 that extends distally from the
knife holder 130 through a slot 200 in the driver 131 and through a slot 199 in the cartridge
housing 121. Although the knife is disclosed as being within the housing in accordance witha
preferred embodiment of the present invention, other configurations may be employed
without departing from the spirit of the present invention; for example, it is contemplated that

the cartridge module could be constructed without a knife if specific applications so dictate.

[0049] The knife holder 130 has a detent post 138 that extends through the slot 137 in the cartridge
housing 121. The knife holder detent post 138 is disposed to contact detent protrusion 139
of the cartridge slot 137 during the longitudinal travel of the knife 126 and the knife holder
130. Similarly, the driver 131 has a detent post 140 that is disposed to contact proximal and



[ 0049] The knife hol der 130 has a detent post 138 that extends through the
slot 137 in the cartridge housing 121. The knife hol der detent post 138 is
di sposed to contact detent protrusion 139 of the cartridge slot 137 during
the longitudinal travel of the knife 126 and the knife holder 130.
Simlarly, the driver 131 has a detent post 140 that is disposed to contact
proxi mal and 9 distal detent protrusions 141, 142, respectively, of the
cartridge slot 137. [0050] The knife 126 and slots 199, 200 are positioned
such that there is at |east one row of staples on either side of the knife
126. In accordance with a preferred enbodi nent of the present invention,
two rows of staple slots 128 (and two rows of staples) are provided on each
side of the slot 199 of the cartridge housing 121. [0051] The cartridge
housi ng 121 clistdl detest propugensddd) 142, cispestively, of prendartgdgd 16t 13744 at ei t her end
of the knife slot 199. The general circular opening 143 at the base of the
cartridge housing 121 is shaped and di mensioned for the passage of a guide

pi n[[obgcﬂ t hrough khﬁ@lf@arﬂdrsww@d@y@ar@%osﬁ&ﬂed smethmﬂé're?slaltyeaalo&lewv%fmléa 144
at the top of the cartridge housin 21 1s shaped and dinensioned for the

passage of a anefithemsidegofpphekif25] 26h ﬂm acfordahee wah t prefereedhamisidigent 21 the Pesent

staple slots 128 are arran h that the staples laterally extepd t
the gener al | YNSRI, F¥Q FOWRA é@pliaf@ts lfgzand[twewys Pistaples g Bireadedop prensidbor

preferred emmgélgﬁ ogftheté&?trlﬁ ER&RI |IQy'ent| on, the anvil 122 includes a
plastic washer 3 and a netaflic s aple-forning surface 129. The anvil 122

is disposed to naintain staple formng surface 129 in a matching

conf i uratio Wit h st. The retal in 125 is _copnected t
ol 255" B sadided brranb T coptidi o Busrath frlernueine tg. PAH cibs el s
groove 134 i nyd frSRYPOEIT néer-“c%ulﬁne@ﬂ%nan 113 AREoaké bt thIQ@rtr‘&%‘é%ﬁ‘sfmgl@ i's
di sposed within an arm 145 the cartridge housing 121 and is held’into the
arm 145 by arns sh_ap:di andphrmékﬁ;onf:d)ﬁﬁ:ﬂ}e p'Elmgguf zdgnqha min 124ithaongshrtle¢ cartridge hismg125
I nclude res pel% .I gl:r?etra lylcffrzglar hoA} ?44£ at t e top 0 r"he cartridge housing 121 is shaped and
dimensioned for the passage of a retaining pin 125 through the cartridge housing 121. The
staple slots 128 are arranged such that the staples laterally extend past the generally circular

holes 143, 144.

[0052] In accordance with a preferred embodiment of the present invention, the anvil 122 includes a
plastic washer 123 and a metallic staple-forming surface 129. The anvil 122 is disposed to
maintain staple-forming surface 129 in a matching configuration with the staples. The
retaining pin 125 is connected to a coupler 133 by a circumferential slot 135 in the retaining
pin 125 and a groove 134 in the coupler 133 (best seen in FIGURE 14). The coupler 133 is
disposed within an arm 145 of the cartridge housing 121 and is held into the arm 145 by an
end cap 146.

[0053] The guide pin 124 and retaining pin 125 include respective slots 147a, 147b (best seen in
FIGURES 8, 9, 36, 39 and 40) into which the ends 126a, 126b of the knife 126 are disposed.
The proximal end 148 of the guide pin 124 is connected to the proximal end 149 of the anvil
122. The distal end 150 of the guide pin 124 extends from the cartridge housing 121 and
extends through a slot 151 of the anvil 122. A cutting washer 123 slips onto the anvil 122 by
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FIGURES 8, 9, 36, 39 and 40) into which the ends 126a, 126b of the knife 126
are di sposed. The proxinmal end 148 of the guide pin 124 is connected to the
proxi mal end 149 of the anvil 122. The distal end 150 of the guide pin 124
extends fromthe cartridge housing 121 and extends through a slot 151 of
the anvil 122. A cutting washer 123 slips onto the anvil 122 by 10 neans of
a groove 152 on the anvil 122 that fits under a tongue 153 on the washer

123. The opposite end 154 of the cutting washer 123 slips under the anvil
arm 155 and is pinned to the anvil arm 155 by a pin 156. In this position,
the cutting surface 157 of the washer 123 extends up through a slot 151 of
the anvil 122. The assenbly of the cutting washer 123 to the anvil 122
traps the guide pin 124 into the opening formed by the anvil slot 151 and
the cutting nsdand afagprddve, 152 bartkedanyil dpthat fity ehder & congee1 $hon thhevasher il 23. 1T t o

the cartridge housing 121, The retainer 160 is attached to the cartridge
modul e 120 a@pe%\ﬁﬁnq? hAofthsenttng %aSﬁen 13 shgs unde; AEN 455 3dds piaped e tge

nodul e 120 i i rJ; ti : il i i: i fegt or
50. [ 00sa] Tardl BEFASER RUERE! 18 Bbitod BRECADIRLP 155 Bty 51 0
t he retai ner eifeidsmp throupka slesrli di e anvil a®: d'hd @ssambly of the curing wastier 1B3Goktes a

groove 161 that_is disposed around a6 protrusion 159 of the cartridge.
housi ng 121. vkl Z2dtaps heuds@inclpdunip the openipg formediby the amyl slgg p heand the Gitting

that is disp f We]s 4 > it 1y | - . e
ret ai ner 168§$%§H3ZﬂggggﬁpggﬁﬁgﬁfhgﬁﬁﬁggQ%fﬂ&kp%ﬁoggﬁgﬁﬁagg?§§g%?gLéﬁ%und
t he gui de pi netdiddr 16hs attaphedrng the oarfriige imvduled@d asahbdan MBIGUREG © Hoddithehi ch

extend partially around the guide pin_ 124, buf are configured to face in an
opposi ng dir SembaseniSHLthRocaEisNEs MG 1 28 ik desishorieniasion uBASABIOngig theend

posi tioned ongQ.they cartridge nodul e 120 such that the contai nnment slots
163, 164 surround the guide pin 124 and trap the retainer 160 onto the
cartridge nodule 120. The spring arm 162 includes a di sengagenent tab 165

whi ch extends down fromthe retajner . 160 below the anvil arm 155. As such,
t helOP&tlai ner Treung o HGURERS 19/17 Biepmbiatieroiith FIGURES 25 to 29, the retamer 160 will

be described in more detail The retainer 160 has a groove 161 that is disposed around a
protrusion 159 of the cartridge housing 121. The retainer 160 contains a resilient inner spring
arm 162 that is disposed for reciprocating movement within the retainer 160. The retainer
160 includes containment slots 163 which extend partially around the guide pin 124. The
spring arm 162 includes containment slots 164 which extend partially around the guide pin
124, but are configured to face in an opposing direction to the containment slots 163. The
retainer 160 is positioned onto the cartridge module 120 such that the containment slots 163,
164 surround the guide pin 124 and trap the retainer 160 onto the cartridge module 120.
The spring arm 162 includes a disengagement tab 165 which extends down from the retainer
160 below the anvil arm 155. As such, the retainer 160 1s not easily removed from the
cartridge module 120 until the cartridge module 120 is properly seated within the end effector
80. Upon proper seating of the cartridge module 120 within the end effector 80, the

disengagement tab 165 engages the end effector 80 for release of the retainer 160.

[0055] Referring once again to FIGURE 1 in combination with FIGURE 2 and FIGURE 13, a more
detailed description of the components of the linear surgical stapler 20 is provided. The

linear surgical stapler 20 includes an elongated closure member 28, with a generally U shaped
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cartridge nodule 120 until the cartridge nodule 120 is properly seated
within the end effector 80. Upon proper seating of the cartridge nodule 120
within the end effector 80, the disengagenent tab 165 engages the end
effector 80 for release of the retainer 160. [0055] Referring once again to
FIGURE 1 in conbination with FIGURE 2 and FIGURE 13, a nore detailed
description of the conponents of the linear surgical stapler 20 is provided.
The linear surgical stapler 20 includes an el ongated cl osure nenber 28,
with a generally U shaped 11 cross section, extending fromthe handle 21
into the surgical fastening assenbly of the end effector 80. In accordance
with a preferred enbodi nent of the present invention, the closure nenber 28
is a nolded plastic nenber shaped for novenent and functionality in
accordance widshs¢ctien mxwdimg fiomvthethandie 2 Bintortheshirgndalifasteging hssemblyditle endnber

28 from pl ast | ufact rin are reduced_.gnd t he .wei ht of ~the
near sur gt chrerar SpTapetnee e Erefeu i GbSORN 2 B er et Rty A ose
surgical st apleifbersB is & nfAdd PlastiOmShberishdpé@fotiodemORahd funblicHaliflih fRordasce
plastic is easier to penetrate than stainless steel. Suitabl e types of

pl astic incl wdé th¢epl@$msnvemlorpl aBy inpgufaetiutingl thm@hmpl msmbers 2 cmh n'lasu¢ ude,
but are not limted to, anm de, o en qulde

Cor epnt hal at SsaEpEReeafs aiforegcan e RRGH of e Mest by Eicnran Qs 58

pol yet her i M Ggiuckd GHiafldiibY, sﬁ@lhnemuyg}&n Stapl@CIOn$ &fiek 1o slt@ﬂ&eltvﬁﬂ coha 1§5dl£ti%'ﬂe
(ABS), pol ycarbonates, nylon, pol yurethane pol ypht hal am de, pol yet her

ket one, that asmplasteris emtmmnebaemlmlnd@mlw sthela Quikabletypesf plastasingjbdetbe classami d
or carbon fib to i reas str t 0056] Mol conponent s

oo be. pr odubRey dR IS shePmip RS SRt bR bt Rt b WPise I SRS R0 o
produce the Guf¥rchyRRAPRIRIRYD Joleftyfe eteif %ME@S ﬂowac lﬂb&fl%egﬁr }%alyam@hél on,

there is no longer "a need to attach mnul e plates toget he single
pi ece nol d elpolyethatsaiforteh polyetherihide, fiquad eryeﬂalspolsmells agybnie dutadiene [styrerige

cl osure subsy her e other .holes fo | o for
qui do. 11 vet s (BESV woREELo s ndh JoRFeyrEr PP R R Pt i aBofe FRtmedire |
tool at one thhdBot béimolded with additives such as glass, aramid or carbon fibers or beads to increase

strength.

[0056] Molded components can be produced in very controlled shapes with tight tolerances. This would
produce the curved shape and intricate features for member 28. In addition, there is no longer a
need to attach multiple plates together. The single piece mold eliminates the need for fasteners
such as rivets to hold the closure subsystem together. The other holes for the lockout pin and for
the guide rivets can now be precisely aligned as they are molded in the same tool at one time. In
addition, plastic weighs far less than stainless steel so the overall weight of the device decreases. In
terms of sterilization, a plastic component is much easier to penetrate for cobalt irradiation than
several steel laminated plates. Lastly, the use of a one-piece molded closure member allows for
the elimination of fasteners, stainless steel closure plates, plastic spacers, making assembly much

easier.

[0057] The distal portion of the closure member 28 passes through the walls 84 of the supporting

structure 81. The distal end is disposed to receive and retain the cartridge housing 121 ofthe
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addition, plastic weighs far | ess than stainless steel so the overall weight
of the device decreases. In terns of sterilization, a plastic conponent is
much easier to penetrate for cobalt irradiation than several stee

| am nated plates. Lastly, the use of a one-piece nolded cl osure nenber
allows for the elimnation of fasteners, stainless steel closure plates,

pl astic spacers, making assenbly nmuch easier. [0057] The distal portion of
t he cl osure nenber 28 passes through the walls 84 of the supporting
structure 81. The distal end is disposed to receive and retain the cartridge
housi ng 121 of the 12 cartridge nodul e 120. The central portion of the

cl osure nenber 28 is positioned between the right and | eft handl e pl ates
34, 35, respectively, Rght and left hand closure |inks 36, 37,

respect i vel y cartmdgepnoduieal 20y Bhet cgatiad porttontof therclaghite ragraber 88 is positineddietwgets of

ooct 5 e T e B Phi 2o A8k R Gl hBl R s 0F
pi votal ly att@pb@ielyOard pRofaly attd AEEEItRE right afdlleRt pkdxialRhds Fhe dbiire HegRAd

integral closure link pin 39 connects the closure links 36, 37 to a slotted
cl osure arm 2Bibrrd4igst integsalglesuredimk piroku rAt the epnosikendefithe gospss ks $6.30utheed to
t he handl e pl ates ,3 f_th i r _surgical.stapl.er 20 a oSur e

L gger pi vorpiA B 3P e gl PRGNl BRGRY Yoskis Bk uper il

cl osure ar m lsiddkd 4edr@licldainieing pirf 35t cdinhétis tADOlBurt isksB60S T dldtted@RsufRiaviat pi n
41 toward and ama% fromthe handgrip 24. A closure spring 42 housed wthin
the hand gri pine40. Ghe slpisedeiemrearmlnkstOgepivetatly mounthdtasthehardle plrtss 3.6 Safm
link 40 to pr,ovide a i res] - e he,,S s.th
R i Lk E L T T R

trigger 26 t @uwafte §16®edddesir @/ link @0 for[phdtd otRainabbutiBe ¢losurd GdREDivoS pad 14,

t he conponents of the retaining pin actuation nmechanism 100 w !l now be
descri bed, Thevaidand eva frem thediapdarip 24a dhiflesusispping 43 hpered yathingbehand @ris g4t op

of the handl f i i Ld I nnect ed. t 103
t hat extends of élé th\%/gél?j E} % %rghéua{%{tﬁ’stﬁg %18%%1 I S\ll/l %aer a(?ffélgﬂl(tdr(\)r%% gg%@fao%slrﬁggitgr%g

FI GURE 2) i nwhdgtHeanfhedn 2dueezEd the closure trigger 26 toward the handle grip 24, and to bias the

closure trigger 26 toward the open position.

[0058] Referring to FIGURES 13 and 14, the components of the retaining pin actuation mechanism
100 will now be described. The handle 21 contains a saddle shaped slide 101 mounted ontop
of the handle 21 for linear motion. The slide 101 is connected to a post 103 that extends
outward from a push rod driver 104 through slots 105 (see FIGURE 2) in the handle 21. The
push rod driver 104 is restrained for longitudinal movement along the long axis of the linear
surgical stapler 20 by slots 105. The push rod driver 104 is connected to the push rod 102 by
a circumferential groove 107 on the push rod 102 that snaps into a slot 108 of the push rod
driver 104. The distal end of the push rod 102 contains a circumferential groove 109 that
interconnects with a groove 132 in the proximal end of the coupler 133 of the cartridge
module 120 (best seen in FIGURE 22). The distal end of the coupler 133 contains a groove

134 for interconnecting with a circumferential slot 135 on the retaining pin 125.

[0059] The closure member 28 contains posts 29 which extend laterally on both sides of the closure

member 28 inside the handle 21. These posts 29 slidably connect to an L-shaped slot 110 of a
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push rod driver 104 is restrained for |ongitudinal novenent along the |ong
axis of the linear surgical stapler 20 by slots 105. The push rod driver
104 is connected to the push rod 102 by a circunferential groove 107 on the
push rod 102 that snaps into a slot 108 of the push rod driver 104. The

di stal end of the push rod 102 contains a circunferential groove 109 that

i nterconnects with a groove 132 in the proximl end of the coupler 133 of
the cartridge nodule 120 (best seen in FIGURE 22). The distal end of the
coupler 133 contains a groove 134 for interconnecting with a
circunferential slot 135 on the retaining pin 125. [00591 The cl osure nenber
28 contains posts 29 which extend |laterally on both sides of the closure
menber 28 inside the handle 21, These posts 29 slidably connect to an

L- shaped sl otyokel Dllof The ygkes beis D.il.v_btallﬂm@uylmldéo llielhanélerﬁlvhytaapiwt mmw i enltheo t he

handl e 21 by j vot on, the 11. Th 111. con aln 4Gam
bins 113 posporbla TR YBE A SR Sam e 1 Aol AS Pk A BRE AU HAcDor
104. [0060] %ﬁﬁ%ﬁkd&ﬂﬂ&kf@ﬁURE 13 and FI GURE 37, the conponents of the

firing transm ssion assenbly will now be descri bed. The firing transm ssion
assenbly has an elongated firing bar 43 extending fron1the handle 21 into

h gi cal fastenin e ffector in .bar 43
o TR oneReEFHR 16 FHEOREC KL el FIOURECEE o shmpPhentioof. thocing 0
The di stal engeRbiytWiBnd bt B&chBEd. 43 ﬁﬁﬁ%ﬁ&ﬁnﬁs%ﬂaés@ﬂbl‘}%sl dul af2@Gfh$Bar 121
and is positioned just proximally of t kni fe hol der 130 and driver 131.

The distal edd eatfendlh&frbmrthﬂgaﬂdlﬁrZMBtOl the suggical fastaping @ssenibhi dfghe endreffector 84
that h Kk t.i Th [
oot angul ar  TRRETOR Y G1' RN R B bt v oo o g S ety

housed Wi t hi IThe b@tah@ﬂdifqleaﬁmg%&malﬂx@dﬁ’fmtﬂo&he camﬂﬁé héusingi 121 @8d 8boskioasding | 1 nk
pin 38 extends through the receiving slot 46. The firing bar 43 also has a

proxi mal end psexemallyrofaiie kmifeholderddOsand elriger 1He Epﬁbilﬁtﬁh‘#nde@fdhs &oing bar 4B71s of
the firing ba 3 as, a rf.a i,qal end section 47
9 ¢ aashis PRI el baR e tie B8 e rerg iR 480

also has a té enen ing fromthe

[0061] The firing bar 43 has a rectangular receiving slot 46 in that portion of the firing bar 43 that is
housed within the handle 21 (see FIGURE 13). The first integral closure link pin 38 extends
through the receiving slot 46. The firing bar 43 also has a proximal end section 47. The
underside of the proximal end section 47 of the firing bar 43 has a sliding surface 48. The
proximal end section 47 also has a terminal side engagement surface 49 extending from the
sliding surface 48. The firing trigger 27 is pivotally mounted to the handle plates 34, 35 bya
firing trigger pivot pin 50 spaced from the closure trigger pivot pin 41 so that each of the
pivot pins pivot about mutually independent axes. The firing trigger 27 includes an arcuate
firing trigger link 51 extending from the firing trigger 27 at the firing trigger pivot pin S0to an
apex 52 which rests on the sliding surface 48 of the proximal end section 47 of the firing bar
43. Within the handle 21, the firing trigger 27 is attached to first and second firing trigger
spring arms 53, 54, respectively. The firing trigger spring arms 53, 54 support a torsion spring
(not shown) on the right half of the firing trigger 27. Finally, a firing bar return spring 55 is
secured to the underside of the firing bar 43 at that portion of the firing bar 43 within the

handle 21 to bias the firing bar 43 toward its unactuated position.
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sliding surface 48. The firing trigger 27 is pivotally nounted to the handle
plates 34, 3 5 by a firing trigger pivot pin 50 spaced fromthe closure
trigger pivot pin 41 so that each of the pivot pins pivot about nutually

i ndependent axes. The firing trigger 27 includes an arcuate firing trigger
link 51 extending fromthe firing trigger 27 at the firing trigger pivot pin
50 to an apex 52 which rests on the sliding surface 48 of the proxinmal end
section 47 of the firing bar 43. Wthin the handle 21, the firing trigger
27 is attached to first and second firing trigger spring arns 53, 54,
respectively. The firing trigger spring arns 53, 54 support a torsion spring
(not shown) on the right half of the firing trigger 27. Finally, a firing
bar return spring 55 is secured to the underside of the firing bar 43 at

t hal006Ur t i on \Mlﬂentth@clmm Wigeprado 18 glugezed toward éle haedatip@42theslotted elosurearntlinki ng

bar 43 tomar ctu i on. 21 .\Wen.t he S t.ri

IS squeezed t Hle 9 éuﬁgﬂgs%é)apnﬁfz mp }ﬁe 3‘1‘%? Eheagfﬁ Véngatq (ﬁ\“ﬁ ﬁ{!‘e f‘ﬂ‘Bg g%d t he
closure lin k81336rh@ruistéﬂnom\éﬁt @Auds @hd dlostrtd rherﬂbérfzs th @6@éspbAdingly Hové is@fly.t he
firing bar 43. This distal novenent causes the cl osure nenber 28 to

cor r espondi ndiikewtssy thedirigg Q#II %3 conpyrrasly swyves digsallyi withhide lskosurg Znesiher 2% be@n\@sey

distal hth
Closure 11 nk 0 o GRiENAE RE Bhunth PRRRYSE k5. 27 Sy thRERRendh o

t hrough t he rtm@gghuhege&lv@{gs{&%nntﬂeqirﬁlgmrng; bar 43. [00631 The mschanl sm
whi ch defines an internediate closure detent position and the rel ease of the

closure trigger 26 fron1an actuated position to its original unactuated

o, RS R s L ODRRS B b LR B RSP

clanp sli di nglosieftAgeer 56 ﬁtdﬁﬂin shitsaddPyasitdn th b sﬁ@iﬁaluaa@uata& &itionSHill aB e bR
closure detent 58. A release pall 59 slides on the cla |dinghsurface 56

and may e ngé!g%?rlb%mlcﬂmﬂ@dw&h EIGIARE ¢ ineonrbinatien with E1GH! 58 3-2phdhe tapsidse

PaL o2, DRI Ly I PR g B0 eSS s Al

i s integrall Verht sdndd clodu dé&hﬁi& A Rlthéeqiall 69 slsdel batRAlatptstdin® slrfac®56 and
may engage the intermediate and closure detents 57, 58. The release pall 59 has a laterally
extending pall lug 60 (best seen in FIGURE 1) at its distal end. The release pall 59 is located
within the handle 21, and it is integrally attached to a release button 61 situated exteriorly of
the handle 21. The release button 61 has a thumb rest 62, and the release button 61 is
pivotally attached to the handle 21 by a release trunnion 63. The release button 61 is biased
outwardly from the handle 21 and, therefore, the release pall 59 is biased downwardly toward
the clamp sliding surface 56 by a release spring 64 which is mounted to the handle 21 by a
spring retention pin 65 and mounted to the release button 61 by a button spring post 66. The
slotted closure arm link 40 has an arcuate recess 67 located between the intermediate and
closure detents 57, 58. Sitting within this arcuate recess 67 for rotational movement are a left
hand toggle 68 integrally connected to a right hand toggle (the right hand toggle is not
shown). Each toggle 68 has a toggle arm 69 that is engageable with the pall lug 60. The pall
lug 60 has a concave proximal surface 70 to provide clearance between the toggle arm 69 and

the pall lug 60.
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the handle 21. The rel ease button 61 has a thunb rest 62, and the rel ease
button 61 is pivotally attached to the handle 21 by a rel ease trunni on 63.
The rel ease button 61 is biased outwardly fromthe handle 21 and,
therefore, the release pall 59 is biased downwardly toward the clanp
sliding surface 56 by a release spring 64 which is nmounted to the handle 21
by a spring retention pin 65 and nounted to the rel ease button 61 by a
button spring post 66. The slotted closure armlink 40 has an arcuate
recess 67 |ocated between the internmediate and closure detents 57, 58.
Sitting wthin this arcuate recess 67 for rotational novenent area |eft
hand toggle 68 integrally connected to a right hand toggle (the right hand
toggle is not shown). Each toggle 68 has a toggle arm 69 that is engageabl e
wi t[8064]e pal IRefargngs G FIGERBaR] (cut wgvagOvidvasnta caurdgey endosupportalg ssuctfueg)ethe0 t o

Ref or gt o CPPCOIBIST (e AR DPGUE MREIBER (0 G0l ts eusiet 1/ ng

structure), the conponents of the fired device | ockout nechanism 180 wil |l
now be described. [0065] As will be appreciated based upon the follow ng
di si®Pesjur e, dwsoell bheppdenidtedbasedurivadie Hllowidg dhdosure okorthe dexddedas been fi@d the

prevents nov nt of the tridge housing. 121 tq its se d .cl ose

Dosi t1on but EPH TSR LRLiey Ty RO R oo RNBRBRIZ bl e FRIge
housi ng 121 aRetio@hMipbrriihg réfieVed Bippf SRRAIMHdTRIERDf QU HHESe lﬁ)!ﬁsih%"ﬂil%tipr
that the instrument i's not malfunctioning. Permtted reapproximation wll
constitute appvibXRAmwbenebyl /réapproximgpnopiondeshy i2digatof thahghe¢ anstriumgits isamse

bet ween the cartridge housi ng. 121 and the.anvi.l 122.. when in.the, first
epaced apar THLTEHege aneel JeRRepuBRyT Tl SRyl EbprSasnd/f dpa
di stance bet waERxinlifelf BTk IAB1aDisiEhERDeRNEn titCaRMEd hoM3RP 120 add e hhViBI22
spaced apart position. [0066] The | ockout nmechani sm 180 contains a | ockout

| ever 181 t hathehsn gieostadpagednaparttpedition, anidemordipseferablgnty430/3pbr i 2eofche tasale
menber 28 by in 182. The | ockout .l ever, 181.is sprin i ase own .t oward
The base of SisF betigenhp St Thtsing A et eR Bl e A e shaa Bt

| ever

[0066] The lockout mechanism 180 contains a lockout lever 181 that is pivotally mounted to the
distal end 30 of the closure member 28 by a pin 182. The lockout lever 181 is spring biased
down toward the base of supporting structure 81 by a spring (not shown). The lockout lever
181 contains a proximal and distal end 184, 185, respectively. The proximal end 184 has a
cam surface 186 and locking groove 187. The supporting structure 81 of the end effector 80
contains a ledge 85 that 1s disposed to interact with locking groove 187 when the lockout
mechanism 180 is engaged. The supporting structure 81 contains a base surface 86 between
walls 84. The base surface 86 is disposed to interact with cam surface 186 when the lockout

lever 181 is not engaged.

[0067] The operation of loading the cartridge module 120, the closure mechanism, the retaining pin
mechanism, the firing transmission assembly, the intermediate and closure detents 57, 58, the
release mechanism, and the lockout mechanism 180 will now be described.  Referring to
FIGURES 7 to 12 and FIGURES 21 to 28 the loading of the cartridge module 120 into the
tissue end effector 80 is described. The cartridge module 120 is shaped and dimensioned for

selective insertion and removal from the tissue end effector 80 of the linear surgical stapler 20.
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181 contains a proxinmal and distal end 184, 185, respectively. The proxi nal
end 184 has a camsurface 186 and | ocki ng groove 187. The supporting
structure 81 of the end effector 80 contains a |ledge 85 that is disposed to
interact with | ocking groove 187 when the | ockout nechanism 180 is engaged.
The supporting structure 81 contains a base surface 86 between walls 84.
The base surface 86 is disposed to interact wwth cam surface 186 when the

| ockout |ever 181 is not engaged. [0067] The operation of |oading the
cartridge nodul e 120, the closure nechanism the retaining pin nechanism
the firing transm ssion assenbly, the internediate and cl osure detents 57,
58, the release nechanism and the | ockout nmechanism 180 will now be
described. Referring to FIGURES 7 to 12 and FIGURES 21 to 28 the |oading of
the cartridge nodule 120 into the tissue end effector 80 is described. The

' le 120 | d and di i f lective i ti. d
- orlBU1F - ot PRE < st SrRP S eE gioad Tab TR el arptit ptify LR ireAl,
16 [0068] Pris@plet 20] 85 84ehiiRFIGURENE B réthindldEE0RMUAR ehdif) bdidndvae fRfflthe
effector 80 of the |linear surgical stapler 20, as seen in FIGURE 7, the

retai ner 160 cemdgeanoduiesi20wps He greave\ 6t isidispased aeound gretprotaeseomid@at e Ixends t he
groove 161 is_.di sposed araound.th rotr.usion,.159 at the t e f e
Cetal ner 160 SPEVRRDEN T aRaeRe R, Ruer teonlefeiP HaBeo oR8 et Hes.
164 of the r&hRbMRE dBpedhoRag e giidepidl 1R tiiboiRnPofithd 24aindr 160 ereheitingm of
the retainer 160 preventing disconnection as shown in FIGURE 25. The

attached r et disaemedt8m 33sbowval esFIGUIID2Y. t o Thetattached neteinetel 69fprovidessupnort tdge

nodul e 120 a n extepded surnface. ar fo r i pAi hot h features ki ng
Toadi ng eas, die et BF AR tafH e o8008 2 flarEh LT Pt biia o ey KPY s om
the cartri dggedngesmiang Badify edsig. TRSIsRlneh 36UA1E0 e Pt PApRSEInSditIBEgikgfrd@ 126
fromaccidental exposure during casual handling. [0069] Knife 126 novenent

and stapl e mthegaetridgahansing g hduringessunl bandprg and prevenisaler kndifed A6 fraumraceidental

Lﬁgszgf2yth%§%Lgﬁhg$ggg%gﬂﬁgmhgeferring to FIGURE 9, detent post 138 on

[0069] Knife 126 movement and staple movement are further resisted prior to loading and during
loading by a series of detents. Referring to FIGURE 9, detent post 138 on the knife holder
130 1s prevented from proximal and distal movement by the detent protrusion 139 on the
cartridge housing slot 137. The driver 131 is prevented from distal movement due to casual
handling and during loading of the cartridge module 120 into the linear surgical stapler 20 by
the interaction of the detent post 140 and the detent protrusion 141 on the cartridge housing
slot 137.

[0070] The cartridge module 120 is loaded into the tissue effector 80 such that the cartridge housing
121 slips into the distal end 30 of the closure member 28 as seen in FIGURES 21 to 24.
Walls 31a and 31b on the closure member 28 slip into slots 170a, 170b of the cartridge
housing 121 during loading. Simultaneously, tabs 174 (See FIGURE 8) slip into groove 88 of
the C-shaped supporting structure 81. Loading of the cartridge module 120 is completed
when the detents 171 snap onto the detent groove 32 of the closure member distal end 30, as

shown in FIGURES 21 to 24.
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130 is prevented from proxi nmal and distal novenent by the detent protrusion
139 on the <cartridge housing slot 137. The driver 131 is prevented from

di stal novenent due to casual handling and during | oading of the cartridge
nodul e 120 into the linear surgical stapler 20 by the interaction of the
detent post 140 and the detent protrusion 141 on the cartridge housing slot
137, [0070] The cartridge nodule 120 is |loaded into the tissue effector 80
such that the cartridge housing 121 slips into the distal end 30 of the

cl osure nenber 28 as seen in FIGURES 21 to 24. Walls 31a and 31b on the

cl osure nenber 28 slip into slots 170a, 170b of the cartridge housing 121
during | oading. Sinultaneously, tabs 174 (See FIGURE 8) slip into groove 88
of the C-shaped supporting structure 81. Loading of the cartridge nodul e
120[00%1jconpl! éh el postiteon shoemdetFBGURELZ4, theaprtradgeanddude 120 anfullyloadeda®Pthef t he

cl osure nenber di st al sh in Fl S 7 [ 007 In
the positi on PERYHR & ?PVFII%(R%}‘QQOUHI é?{%stepg%%%gqu%%iegthjlg{qoye
and the pr O%ﬁﬁyﬁsh%eqm shak updft tﬁmt&mglr,ﬁrnls% éﬂ@%aﬁn@g%%edﬁmz@m aéen

circunferential groove 109 of d 102 such that the retaining pin
125 in the caotmecttdeo thedethioing Pk Adsncbment meckamisect08d The slbhle72rq£kafemoldgr Biln
advancenent nechani.s 00. The slot 172 o nife holder 131 _ engages the
i o1 et r actTGHenUBRnES reaFiTPoE Adidgns et st aiarniseol o Bushgrihg

the retract 'r&ﬁcklgrgga@gé-ﬁ% Sthke flﬁlfé‘ﬁﬂl&& 136 e cél:ﬂgleﬁ&n biBe Mg‘%trﬁ&lﬂleolfmt he
cartridge nodule 120 "I oadi ng. At the conpletion of the cartridge
nodul e 120 | dedingg a post 188 p03|t|oned on driver 131 contacts the distal
end 185 of the |ockout |ever 181 (see FIGURE 31). This contact pivots the
| ockout | ever 181 about the | ockout |lever pin 182 to a position such that

LheggPai Ng  4UAd @hfIARA o Akt AN 12) baRAFT Phdil 86 BEsificRA ohuil&a8186 of

the U shaped supporting structure
contacts the distal end 185 of the lockout lever 181 (see FIGURE 31). This contact pivots

the lockout lever 181 about the lockout lever pin 182 to a position such that the camming
surface 186 is horizontally aligned with the base surface 86 of the U shaped supporting

structure 81.

[0073] The retainer 160 can now be removed from the end effector 80. Specifically, completion of
loading the cartridge module 120 causes the disengagement tab 165 to contact the supporting
structure 81 (See FIGURE 23), resulting in an upward movement of the spring arm 162 when
the cartridge module 120 is fully loaded as in FIGURE 24. This upward movement displaces
containment slots 164 upward such that the guide pin 124 is no longer contained (see
FIGURES 25 and 26). Referring now to FIGS 27 to 29, a removal force applied to the
thumb pad 166 results in the retainer 160 pivoting outward about protrusion 159 until the
groove 161 is able to slip off protrusion 159. Removal of the retainer 160 allows for the

loaded linear surgical stapler 20 to be utilized.
[0074] In FIGURE 15, the closure trigger 26 has been partially squeezed from its open, unactuated

position illustrated in FIGURES 1 and 13. When the closure trigger 26 is partially squeezed,

it pivots about the closure trigger pivot pin 41 in a counterclockwise direction toward the
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[0073] The retainer 160 can now be renoved fromthe end effector 80.
Specifically, conpletion of |loading the cartridge nodul e 120 causes the

di sengagenent tab 165 to contact the supporting structure 81 (See FlI GURE
23), resulting in an upward novenent of the spring arm 162 when the
cartridge nodule 120 is fully |loaded as in FIGURE 24. This upward novenent
di spl aces containnment slots 164 upward such that the guide pin 124 is no

| onger contained (see FIGURES 25 and 26). Referring nowto FIGS 27 to 29, a
removal force applied to the thunb pad 166 results in the retainer 160

pi voti ng outward about protrusion 159 until the groove 161 is able to slip
of f protrusion 159. Renoval of the retainer 160 allows for the | oaded

| i near surgical stapler 20 to be utilized. [0074] In FIGJRE 15, the closure
trigger 26 has been partially squeezed fromits open, unactuated position

i 11 ustrated t he cl (i B i st
IsqugZZ(rag ° |Ithg‘b(rg\/18 ¢ gﬁ&ﬁw‘ﬂﬁéﬁ%ﬁ%\gﬁrc@sﬁ%ag‘é’ilf‘g%ﬁﬁg‘{ élggﬁr ]%te’ C;H‘;SS&‘%(EF 15!V
count er cl oc kW%v@'fé%frdl? fbohﬁéétﬁérdlytrﬁtﬂmilg&h@ BI0S\GE kemdér 28%nd ﬁr1r1§|8é93§ distafle

slotted closure armlink 40 and closure plate closure |inks 37 nove
forwardly, cdwsbesletied glosise arm link 40 maysutoswardhvbthe 28 log 60 of therrgleafarpali§9

di stall AS tt d k f | t |
50°of the reriSRan it s TRy HkBed e g BeY ik e eRen el e idhe Bigle o P
lug 60 engag@smd @eofdhestbgélem anddonbdiR et BHH oBs thetdpB1e§ 88 ffa didtkwisedBbgion. @8, and

consequently pivots the toggles 68 in a clockw se direction. As the slotted
arm cl osure Ithmklon@i @r@ntclwereshnk(ﬂonmmﬁqsrtwanwwfor\ﬁardb'slpdﬁwnsmtq the mvosalt aI

novenent of the c he h | u
of the r of caltvspflOYLE g ifhedt oo LIPS fh RS bk Birile o0 RinP Reasdtiflcn,
57. Once posnst;l“ame@ntualw fdagé ﬁiioethe'ﬁﬂérﬂk@late@@téﬂlrﬁT mcebbﬁn&ieawhemwmbmeﬂ is
i ncapabl e of returning the closure t rlg? 26 to its original, wunactuated

€

posi tion. ThdeiehioFhthe clashiggerng4? is i iofireturaing thecolapuesi tigeer 264 i Qilgllfyll
closed posi 'ngctl’latél(gggsrlt(i) dler ITMe %%%Llrfztgg%ear‘% i to@v' 1'?1 1#_5 %%%% (? te, arplal sed

cartridge hoUSi i anvr | Shown i N |on, as
the closure rﬂsaah@f, t@ Bropedy positiohthnd aétaifh Jis§iid\bBtween the cartridge housmg 121 and anvil
122, as shown in FIGURE 15. In addition, as the closure member 28 and firing bar 43 move
distally, the apex 52 of the arcuate firing trigger link 51 slides on the sliding surface 48 of the

proximal end section 47 of the firing bar 43.

[0075] During the closing stroke from the open to the intermediate position the retaining pin
mechanism 100 is activated. Forward movement of the closure member 28 moves the integral
posts 29 distally. The posts 29 contact the L-shaped slot 110 of the yoke 111. Hence, distal
movement of the posts 29 cam the L-shaped slot 110 causing the yoke to pivot around pins
112. The rotation brings bearing posts 113 on the yoke 111 into contact with camming
surfaces 114 on the push rod driver 104. Further rotational movement of the yoke 111
causes bearing posts 113 to move the push rod driver 104 distally through camming contact
on surfaces 114. The push rod driver 104 contacts the push rod 102, moving the push rod
102 distally. The push rod 102, in turn, moves the coupler 133 and retaining pin 125 distally.

Completion of the closing stroke to the intermediate detent 57 position results in the
retaining pin 125 moving distally through the hole 144 of the cartridge housing 121, through
the hole 159 running through the washer 123 and anvil 122 and into the hole (not shown) in

the supporting structure 81. Tissue, which was disposed between the contact surface 127 of
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distally, the apex 52 of the arcuate firing trigger link 51 slides on the
sliding surface 48 of the proxinmal end section 47 of the firing bar 43.
[0075] During the closing stroke fromthe open to the internedi ate position
the retaining pin nechanism 100 is activated. Forward novenent of the

cl osure nenber 28 noves the integral posts 29 distally. The posts 29
contact the L-shaped slot 110 of the yoke 111. Hence, distal novenent of
the posts 29 camthe L-shaped slot 110 causing the yoke to pivot around pins
112. The rotation brings bearing posts 113 on the yoke 111 into contact with
camm ng surfaces 114 on the push rod driver 104. Further rotational

novenment of the yoke 111 causes bearing posts 113 to nove the push rod
driver 104 distally through canm ng contact on surfaces 114. The push rod
driver 104 cdébfcarifidse pusingdl ansktha gl 1335 nayv ranped betwepnretainipppii 2xagdthe.  The
push rod 102,ukn hyﬁﬂ’ noves the coupler 133 and retaining pin 125 distally.
Conpl eti on o tRE e 0sing stroke to the internedi ate detent 57 position
results in the retaining pin 125 noving distally through the hole 144 of
the cartridge housing 121, through the hole 159 running through the washer
123087 anvi [Thiszamg fesult serpbe ehtaingd rriqr ho elogipmbinpanugl distabmevasiest of saddle slidgct ur e
81. Tissue, | chly. I SPOS - su 27 of e
cartridge ho\l/}/gli'nghﬁw%%n%&t‘ﬁ@qgsﬁgw%%g??tﬁl?og 8%%%5%? ﬁhgﬁﬁé%%(gglto%eceo HBIF' ref%l a&llpng
pin 125 and t&RiningpirdE250uril fhddetalndiF 464 13is SulBadisposeisttit dugh S 42@1] 022, avasksl
prior to closing by manual distal novenent of saddle slide 101. Slide
noverment wi | 123 egdm@leii‘ﬁ in dheppoTHpg siwgiere $1. savaipspftbriclogng steakgifter the33
and retaini i i Ny i i v .l : rough
the anvii 12o0aRindehf 285 veer Al BioORIRrRAcA o it el if o SRRDRG i
Activation ofyoké1@1rhodestgibed sisvve bat wethohthay ddditingl mgvament dP theh@tidigepin
manual |y noved forward would still result in the rotation of the yoke 111
as descri bed agyanen meahagifmABt any additional novenent of the retaining pin
actuati on mechani sm 100.

[0077] The closing stroke from the open to the intermediate detent 57 position moves the lockout
lever 181 distally as it is attached to closure member 28 by the pin 182 as shown in FIGURE
31 (open) and FIGURE 32 (intermediate position). Distal movement of the lockout lever 181
causes the camming surface 186 to contact the lockout ledge 85 of the support 81, resulting
in the lockout lever 181 rotating clockwise and coming to slidable contact with base surface
86 of supporting structure 81. In this position, the distal end 185 of the lockout lever 181

has rotated away from post 188 on driver 131.

[0078] Referring now specifically to FIGURE 16, when the closure trigger 26 is squeezed toward the
handgrip 24 from the intermediate detent 57 position, the toggle arms 69 of the toggle 68
disengage from the pall lug 60. Consequently, as the toggle 68 continues to rotate in a
clockwise direction, the release pall lug 60 rides up the toggle arms 69 and with continued
motion of the closure trigger 26 falls into the closure detent 58. As the release pall 59 rides
up the toggle arm 69 it rotates the release button 61 clockwise around pivot 63. As the
release pall 60 falls into closure detent 58, it makes an audible clicking sound alerting the

surgeon that closure position has been reached.
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[0077] The closing stroke fromthe open to the internmedi ate detent 57
position noves the | ockout |ever 181 distally as it is attached to closure
menber 28 by the pin 182 as shown in FIGURE 31 (open) and FI GURE 32
(internediate position). D stal novenent of the | ockout |ever 181 causes
the canmm ng surface 186 to contact the | ockout | edge 85 of the support 81,
resulting in the | ockout | ever 181 rotating clockw se and comng to
slidable contact with base surface 86 of supporting structure 81. In this
position, the distal end 185 of the |ockout |ever 181 has rotated away from
post 188 on driver 131. [0078] Referring now specifically to FIGURE 16, when
the closure trigger 26 is squeezed toward the handgrip 24 fromthe

i nternedi ate detent 57 position, the toggle arns 69 of the toggle 68

di si@atdge fr dmaddusonpad the firigp 6O 43 @nnmeememolvyforwardﬂyhﬂletap@gikofﬁﬂeammttéﬁrmgs to
rotate in a clockw se direction, the rel ease pall 60 rides up the
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into the cl 0§éUtr%nQ§to?ﬂ{efﬁ bﬁis4§ F@odss[;&a%etmhlngﬁﬁ der 895 mbkﬁnsémﬁ)a{?&gloﬁ arm
69 it rotates the rel ease utton 61 clockw se around pi vot .

rel ease pal | vaRrdiatdnsontirtue te moseithe fideg bartd3 8Btally to finelstaplesaftatik tiskee hab beeki ng

sound al erti t he t hat ure p Ltian h en reached. 20
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si de engagement surface 49 of the proxinmal end section 4 the frring bar
43. Consequerpwoyallytrbﬂatermra|cngnt'ent:i@§mse Eﬁ‘eqt@nmmvardghehund gaipdgn résponsewhthee it

can continue to m)fvetheflrln %?'ﬂ 931%}' res Ies after the
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proxinal end section 47, "the firing trigger begins to pivotally rotate

i n a count er ¢liggek @b skutdisrpeattalontationas blotkied uhtinidie diring ba2r43 hasr meyrdrdistaliyaot he
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the pivotal nRyge&Y3 of the closure

[0080] Turning specifically to FIGURE 17, when the closure trigger 47 has been fully squeezed and
it 1s adjacent the handgrip 24, the pall lug 60 at the distal end of the release pall lodge 59 into
the closure detent 58. In the closure detent 58 position, the tissue has been fully clamped
between the cartridge housing 121 and anvil 122, and the closure spring 42 is incapable of
returning the closure trigger 26 to its original position. Therefore, the closure trigger 26 is

retained in the position shown in FIGURE 4.

[0081] Concurrently with the counterclockwise motion of the closure trigger 26, the firing trigger 27
continues to rotate counterclockwise by the action of the torsion firing bar return spring 55
until the firing trigger 27 is in a relatively vertical orientation with respect to the handle 21 of
the linear surgical stapler 20. In the fully clamped position, the apex 52 of the arcuate firing
trigger link 51 has fully engaged the engagement surface of the proximal end section 47 ofthe
firing bar 43 and, therefore, the firing trigger 27 is in a position to further move the firing bar

43 distally to fire staples into the tissue.
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trigger 26, but its pivotal rotation is blocked until the firing bar 43 has
noved distally to enable engagenent of the firing trigger link 51 with the
term nal engagenent surface of the firing bar 43. [0080) Turning
specifically to FIGURE 17, when the closure trigger 47 has been fully
squeezed and it is adjacent the handgrip 24, the pall lug 60 at the distal
end of the release pall lodge 59 into the closure detent 58. In the closure
detent 58 position, the tissue has been fully clanped between the cartridge
housi ng 121 and anvil 122, and the closure spring 42 is incapable of
returning the closure trigger 26 to its original position. Therefore, the
closure trigger 26 is retained in the position shown in FIGURE 4. [0081J

Concurrently with the countercl ockwi se notion of the closure trigger 26, the
fi ri0p82lt r i ggdn tiefullelasedposision therstapde Rockess A2 % plihe ciiidge hopsing d2hareiabgnedf t he

torsion firin r return.spri ntil. e firin i is in a
relatively vé’gﬁqg‘%ﬁm@ '?%m‘%%oﬁugﬁgﬁmé?r?f éesaB%l(L,tﬁtaS Sb?'u”én %&ﬁé"@g&% (%]fyhe TPRENE; near
surgi cal st apier253Ms alighed b tbpl bf the ahviNPedAng i chitAdge KduSing PEK afthe fuildfin
arcuate firin trigger link 51 has fully enga?ed t he engagenent surface of

t he proxi mal lgﬁ dassahgnedhihe hottemn of the cartiidgerhpupiag 12Bwih dhe haitemeefgheanvild@2f i r i ng
trigger 27 is in a position to further nove the firing bar 43 distally to
fire staples into the tissue. 21 [0082] In the fully closed position the

st gpbg3|pocketss ilidsratdd hlTEGURE 18 dod¢ FIGUREND!, HlfidigetriplobgDEdan Bé biuebRY to
stapl e-form ng surface 129 of the anvil 122 as shown in FI GURE 33. The
retai ning piptvolalls refats itpaisdbe hand grip g4 witilithepasitipngd adiarentribe elparettsger 2élge
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FI GURE 18 anghdindeRbidéd30t Mae fesiiltingditthl iB@@menRtlofeirknife hsldee3neckultoin conty@t al | y
rotate it toward the han%ﬁérip 24 until it is positioned adjacent the

cl osure tri ggeth theknifeDi %6 ang driver I3l Ristpl meyementonf the drivee 131 reswle 1p thegpples 27,

the firing b V dj. Emf Tk

resulting di Zﬁ%fgﬁ%‘g@e&n’}ﬁ &%%ﬂ%{ %&é/a&c;e?? %tgﬁféﬁs%aeélpi esgltﬁ'llgt2 4’55 I r? ocj:fg% %1118/9 122
resulting in staple formation of a generally B shape. The knife 126 distally advances in slots
147 of the guide pin 124 and the retaining pin 125 in conjunction with staple formation.
These slots 147 guide the knife 126 onto the cutting surface 157 of cutting washer 123

resulting in the transection of any tissue caught between.

[0084] Release of manual pressure to the firing trigger 27 results in the firing bar return spring 55 to
retract the firing bar 43 and returns the firing trigger 27 to the position shown in FIGURE 17.
This movement results in the retraction hook 45 retracting the retraction ledge 173 on the
knife holder 130 and knife 126. The resulting proximal movement retracts the knife 126 into
the cartridge housing 121 as shown in FIGURE 35. Detent post 138 on the knife holder 130
retracts into engagement with the detent 139 on the cartridge housing 121 to hold the knife
holder 130 and knife 126 in this retracted position. The driver 131 is retained in its distal most
(fired) position by engagement of the detent post 140 on the driver 131 engaging detent 142
of the cartridge slot 137.

[0085] Should there be an interference on the knife 126, as from the user cutting into another surgical

mstrument by mistake, such that the force from the firing bar return spring 55 is insufficient to
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with the knife 126 and driver 131. Distal novenent of the driver 131 results
in the staples (not shown) to be distally advanced into the staple form ng
surfaces 129 of the anvil 122 resulting in staple formation of a generally
B shape. The knife 126 distally advances in slots 147 of the guide pin 124
and the retaining pin 125 in conjunction with staple formation. These slots
147 guide the knife 126 onto the cutting surface 157 of cutting washer 123
resulting in the transection of any tissue caught between. [0084] Rel ease of
manual pressure to the firing trigger 27 results in the firing bar return
spring 55 to retract the firing bar 43 and returns the firing trigger 27 to
the position shown in FIGURE 17. This novenent results in the retraction
hook 45 retracting the retraction |ledge 173 on the knife holder 130 and
knife 126. Theractthalfitingibar@B ard thas retiactahestifer] 86 maeths cartradderioengl 24, thauser t he

trid h i 121 i FI GU 35. tent t 3 8. t if
o e 950 8t Pl 1t IR iR STy pobing Chtane B9 B Hive il Dt Mg
housi ng 121 tRntalRckWBe Kol éfent BakEiahe &%t@ﬂ%g‘iﬂk%@ 1iAR 61 tdYotdté SodkRiseaniied

position. The driver 131 is retained in its distal nost (fired) position by
engagenent ofit stikes defirengt bap gefractia tabr7 1t orethgrmreamallad £hefathe Agngberedt e of

the cartridge slot, 137. [,0085] Should there .an interference on.the knife
126, a5 1 omePRET VD, TR Gt Ahae R Bt s+ AGH IR0 & ke,
such that theetdffi6@tabP0adshtheflfiring B 4336 rét@ELrBxifmBIy 4 r&r 13 the\sodkibh st to
22 retract the firing bar 43 and thus retract the knife 126 into the

cartri dge housFIGd/RE17. Theintgurcausss theretrastibh hoaketSrta cetrachihe cattactiongledged7ém by

pul I'i ng cl ockw s the firi Lrigg 27.. T nu cl.ockwi se. novenent
Pausest ne aeb kst b {30l Bl (280 hue i ARGy B lonb PAE e 1 IR
strikes a fi khdt@tt@@mdcRidiaetd Dafd [BitiéA airehRBtHROME SPteneidth gbéitioh tHab@ohilir i ng
bar 43. The contact between the cl ockwi se noving arcuate firing trigger

link 51 and elew therlinagy segical ptapleneQ fodwe openedyas witlnos berdeséribeling bar 43 to
retract proximally and return to the position shown in FIGURE 17. This in
turn causes the retraction hook 45 to retract the retraction | edge 173

[0086] Referring to FIGURE 19, when the surgeon depresses the release button 61, the release pall
59 pivots about a release trunnion 63 in a clockwise direction to dislodge the pall lug 60 from
the closure detent 58 position. As it is dislodged, the pall lug 60 rides on the toggle arms 69
to bypass the intermediate detent position 57 on clamp link 40. In this manner, the closure
and firing triggers 26, 27 can return to their original, unactuated positions in response to the
bias created from the closure spring 42 and firing bar return spring 55. When the pall lug 60
rides on the toggle arms of the toggles 68, the toggle arms 69 rotate counterclockwise as the
closure and firing triggers 26, 27 rotate in a clockwise direction to return to their original
unactuated positions. Therefore, the surgeon can release the closure and firing triggers 26, 27
so that they can return to the positions illustrated in FIGURE 20 without unnecessarily

returning to the intermediate detent 57 position.

[0087] The release of the linear surgical stapler 20 to the open position shown in FIGURE 20 causes
the closure member 28 and the attached lockout lever 181 to retract to the full open position
as shown in FIGURE 36. In this position the post 188 on the driver 131 is no longer disposed
to hold down the lockout lever distal end 185. The driver 131, as described above, has been

detented into place in the forward position by post 140 and the cartridge detent 142. Hence,
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on the knife holder 130 and knife 126. Thus, this safety feature allows for
the user to retract the cutting nmechanismto a safe position and return the
firing systemto a position that would allow the |inear surgical stapler 20
to be opened, as will now be described. [0086] Referring to FI GURE 19, when
t he surgeon depresses the rel ease button 61, the release pall 59 pivots
about a release trunnion 63 in a clockwi se direction to dislodge the pal

lug 60 from the closure detent 58 position. As it is dislodged, the pal

lug 60 rides on the toggle arns 69 to bypass the internedi ate detent
position 57 on clanp link 40. In this manner, the closure and firing
triggers 26, 27 can return to their original, unactuated positions in
response to the bias created fromthe closure spring 42 and firing bar
return spri ngvhesthepekout leeerd 81 whagg peimal patbB4gtidesiadongsyppast armrsurfade §6his

t oggl es 68, toggle arns 69 rotate counterclockw se.as the cl r.e and
7 ng tr i agdnl B BpPR R q At PRl B 1P Y rB tBopedfonf BT BOR
original  unasdel8s 6fltHeTSiabedsuppditiag St @whee 81 herhsld 6@ lewR 8T ®ilGesginiMgis
closure and firing triggers 26, 27 so that they can return to the positions

i1lustrated ipasiFPrGyRen the ceitnidggumoduteni@dseeaonved/as shewnimFKGURE 37he
internmedi ate detent 57 position. [0087] The rel ease of the |inear surgical
stapler 20 to the open position shown in FIGURE 20 causes the closure

nenipegs|28 an Iir@u@_ta&taﬁlfaﬂ@ cld36 R Uhedr S¥r@icalkthbler 20 ivbichdas bdef fifddSvifl Kkl iRBRN
position as shown in FIGURE 36. In this E05|t|on t he Eost 188 on the driver

131 is no | olepkputdiregissidd hopking sitelithgdedse 8h as showkanFIGIERE 38 diupplying &sedbacks.

The driver 131, as describe bove. . has,been .detented |nt | ace ip.the
forward posi 19 05 S5y Ba St PR TR Gris”c Tre St et G Binenased ipieBifr i e,
the | ockout IbgafreméRdd prith @SRadIh®Xnd e cLligd #ddsle 1 96 RasHeOBlisfod BEPKthodk THe
surface 86, is fully retracted it is now free to rotate counter-clockw se

and drop | oclketnidggrmoesinde 1297eing) inthe rightipesit®s. dmthisuasehs deipesdostulBBovauldept

SLrvet e Ol el Bt ATl o SO ol Ay B35 A 5

?te ts mf)t i L 0t ﬁ Ig@&&etslaehs ldesteiBEd sbove! CSimiledy2 Rl @Fridd: Mbild 1 DRwhRARRs {ltdh8Fbeh| |
fired would also not release the lockout mechanism 180. It is important to note that there is
closure stroke travel allowed in the lockout mechanism 180 prior to engagement of the
lockout groove 187 hooking into the ledge 85. This travel indicates to the user that the
device 1s not jammed due to some malfunction as might be the reaction if the lockout

mechanism 180 had no travel. Hence, the user knows that the device is not jammed but

incorrectly loaded when the lockout mechanism engages.

[0089]  After release of the device back to the open position shown in FIGURES 1 and 2, the
retaining pin mechanism 100 must be manually retracted by pulling proximally on saddle 101.
The retraction causes the retaining pin 125 to retract back into the cartridge housing 121. At
the completion of the manual retraction the fired cartridge module 120 can be unloaded and

replaced with a new cartridge module 120.

[0090] The above described device is not only applicable to curved staplers. The invention has equal

applicability to non-curved stapler such as those described in U.S. Patents 5,605,272 issued to

24



| ockout groove 187 hooking into the | edge 85 as shown in Fl GURE 38,

suppl ying feedback to the user of a previously fired device. This sane
feature will engage if the retainer 160 has been renoved prior to | oading
and the cartridge nodul e 120 has been m sl oaded wi thout the cartridge
nodul e 120 being in the right position. In this case the driver post 188
would not be in the right position to nove | ockout |ever 181 into the
position to be cammed up onto surface 86 as described above. Sinmlarly, a
cartridge nodul e 120 which has already been fired would al so not rel ease

t he | ockout mechanism 180. It is inportant to note that there is closure
stroke travel allowed in the | ockout nechani sm 180 prior to engagenent of
the | ockout groove 187 hooking into the | edge 85. This travel indicates to
t he user thaWiitheeal @a\Eebmafys253d997 dhfebatelu 8,276,328 nsuedatol Bruker et casﬂ nUght be

the reaction_if th kout IS travel . nce he user
knows t hat tﬁéteﬂteir-?@g%éssﬁﬁﬂ to]”g;m 8b€1rE°]f ?‘fféésrq?e IRPOFRALRE ?Xﬁ@hyﬂe’?éen%ckout
mechani sm engages. [0089] After release of the device back to the open
position shown in FIGURES 1 and 2, the retaining pin nmechani sm 100 nust be
marj0edt]y ret Ndﬁ]b@cbfmedmuiuoﬂimgpnpsrocﬁﬂiermésbm ioRnS@ctdle bée showi drel desdribediteredrn
causes the retaining pin 125 to. ct back intqg the cartrldg ousi ng 121.
At the conpvtéﬁ &R oBriophio tﬁawg}"eg &t 1P it Seefcerpbodientsare Pray AT 120

can be unl Oagfagmg@ nly! SRIAGEE \\Mrfaﬁorﬁ Eﬁ‘a g&aﬁﬁd k@&ﬁtuﬁBﬂs‘Jkﬁl Hx?v@ocixﬁ’qg%oslhe
above describ ev ge is not only applicable to curved staplers.
i nvention hasklbrm,lathe agippitionaddpaiting fitom themventioneHorsdxampbley assopiid brsappdtremeo

described in U tents 5, 60 72 issued. to 24 Wtt et al. Febr uary
25 007, U oseakile] s 7et 352 b ddiess T mFYRCEHRbpAPgtton m roBflis SIBEd o

5,706, 998 | S§Mgg'i't Qn%dal(?i@n 99 8noud be QlfldeMQ)&f‘thhtse\p:%r &%tﬁr@@l@%?i@é@ﬁ&@e hgs gin by

reference. [0091 l'e preferred embodi ments of the present i1nvention have
been shown afithcties amd beth dtmckirer can be refiertdd tboeascabmiemssfot perlfdsmsm thiat fdnetlbn n t he

Variatone, - oangee. Rt (el et U Tulp aubUy s SpRbad scope of the

appended claims.
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skilled in the art without departing fromthe invention. For exanple, as
woul d be apparent to those skilled in the art, the disclosures herein have
equal application in robotic-assisted surgery. In addition, it should be
understood that every structure descri bed above has a function and such
structure can be referred to as a neans for performng that function.
Accordingly, it is intended that the invention be |[imted only by the spirit
and scope of the appended clainms. 25 WHAT IS CLAIMED: 1. A surgical
instrument for applying a plurality of surgical fasteners to body tissue
said instrunent having an open position, and a closed position for applying
said fasteners, the surgical instrunent conprising: a. a frame having a
handl e at a proximal end thereof, and a support structure at a distal end

t her eof \ WHATISGRAIMER: r uct ure adapted to support said plurality of
surgical fasteners; b. a closure nenber for supporting at |east a portion of
said plurality of surgical fasteners for novenent from said open position
to said icl asedi@PHithirht foMBHIGIG a BlurdBRSHsufidPlabiefdts & boddtiskue §4i@ FidfremaR ThET
conprises plastic. 2. The surgical instrument of claim1, further including
a firing nevingenoper positwopindyrelased pisitiaifer applyingiseid fasfeagts the surgicd instigment
surgical instrunent of claiml, wherein said support structure is

subst ant i af1"P™"%haped. 4. The surgical instrument of claim3, wherein said
support structure has a radius of curvature of at nobst about 7.8 inch
dianeter. 5. The surgical instrunent of claim3, wherein said support

struct ure hag framauhaymgur kandle 4 atnnevdmal endphesrefnande yupport stietrelatandistalrendnd
approxi mately, a inch di aneter .. The surajcal nstr nt cl ai.m 3,

wher or n o o dafort Pl Tl aden B! SRLpbAT Y Tt r R e ova

envel ope of 3.62 inches by 3.00 inches.
b. a closure member for supporting at least a portion of said plurality of surgical fasteners for
movement from said open position to said closed position, wherein at least a portion of said

closure member comprises plastic.

2. The surgical instrument of claim 1, further including a firing mechanism for deployment of said

surgical fasteners.
3. The surgical instrument of claim 1, wherein said support structure is substantially C-shaped.

4. The surgical instrument of claim 3, wherein said support structure has a radius of curvature of at

most about 7.8 inch diameter.

5. The surgical instrument of claim 3, wherein said support structure has a curvature of between

approximately a 1 inch diameter and approximately a 4 inch diameter.

6. The surgical instrument of claim 3, wherein said support structure has curvature adapted to fit

within an oval envelope of 3.62 inches by 3.00 inches.

7. The surgical instrument of claim 1, wherein said device is adapted to deploy at least one row of

surgical fasteners.
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7. The surgical instrunent of claim1, wherein said device is adapted to
depl oy at | east one row of surgical fasteners. 26 8. The surgical

instrument of claiml, further including a knife for cutting tissue. 9. The
surgical instrunment of claim1l, wherein said closure nenber is at |east
partially formed froma thernoplastic polyner selected fromthe group
conpri sing: polyam de, polyphenylene sulfide, polyethylene terephthalate,
pol yacet al, pol yester, polysul fone, polyethersul fone, polyetherinide,

liquid crystal polymers, acrylonitrile butadiene styrene, polycarbonates,

nyl on, pol yurethane, polyphthal am de, polyether ketone. 10. The surgical
instrunment of claim1, wherein said surgical fasteners conprise staples. 11.
A surgical instrunent for applying a plurality of surgical fasteners to body
ti ssue, the surgical instrunent conprising a. a frame having a handle at a

proxinal d ther t str e distal. end thereof, said
support Sst 5‘5‘3}5‘?@% 0?81355@13% eré‘éﬁ au]ﬁ‘iﬂg |fa§/°‘5tfm%tt'ff§‘? cal fasteners;
b. a closure nenber for supporting at Ieast a portion of said plurality of

surgical fasteners for novement from said open position to said closed
posi tioff, Thesnegical matremant ofclaim I, whersinsaid glosuraimepnbenis atleasypamdl& farmeddrgrnast i c.

12. Th f.clajpmi1l furth
rochant son BRSO A oo font i i otier; aerie, BuRncrend fusde.
i nstrunmentp dl’ietl%-jle%'e lteré;;mha\mg pBlydcetd] ﬁbly&b‘t@ﬂ‘@b&sﬁfoﬁé‘ cpbweﬂlefsmf@r\bbgél?ahéraﬁlae{

C-shaped. 14 he surgical instrunent of claim1l, wherein said closure
menmber is luid ecystal mlymera,l aoyylf)mtrdebutﬁdlgm styrent anolspibanatess nyloiny pelyuretires: t ed

fromthe gr isin am de, pol yphenyl ene sul fide, polyethylene
t er epht hal & ﬁ@%tlﬁgaﬁi})‘iceqo ‘heggieyé‘& er, polysul fone, polyethersul fone,
pol yetherimde, 27 liquid crystal polyners acrylonitrile butadi ene

styrene, polycarbonates, nylon, polyurethane,
10. The surgical instrument of claim 1, wherein said surglcal fasteners comprise staples.

11. A surgical instrument for applying a plurality of surgical fasteners to body tissue, the surgical

instrument comprising;

a. a frame having a handle at a proximal end thereof, and a support structure at a distal end

thereof, said support structure adapted to support said plurality of surgical fasteners;

b. a closure member for supporting at least a portion of said plurality of surgical fasteners for
movement from said open position to said closed position, wherein said closure is

substantially entirely made from plastic.

12. The surgical instrument of claim 11, further including a firing mechanism for deployment of said

surgical fasteners.
13. The surgical instrument of claim 11, wherein said support structure is substantially C-shaped.

14. The surgical instrument of claim 11, wherein said closure member is at least partially formed from
a thermoplastic polymer selected from the group comprising: polyamide, polyphenylene sulfide,

polyethylene terephthalate, polyacetal, polyester, polysulfone, polyethersulfone, polyetherimide,
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pol ypht hal am de, pol yether ketone. 15. The surgical instrunent of claim11,
wherein said surgical fasteners conprise staples. 16. A surgical instrunent
for applying a plurality of surgical fasteners to body tissue, the surgical
instrument conprising: a. a frame having a handle at a proxi mal end thereof,
and a support structure at a distal end thereof, said support structure
adapted to support said plurality of surgical fasteners; b. a closure nenber
for supporting at least a portion of said plurality of surgical fasteners
for novenent from said open position to said closed position, wherein said
closure nenber is forned entirely froma single piece of nolded plastic.
17. The surgical instrunment of claim1l1l, further including a firing
mechani sm f or depl oynent of said surgical fasteners. 18. The surgi cal

i nst runent ligfid ctysahrpdlgmenshacrgionitrileibdtadiens styeeneepdigartonatas, dyées polyarettiand,| y
formed from t her.nopl gstic. pol yner selected fromthe group conprising:
poIyanide,Wﬂﬂﬁ?ﬁ%ﬁﬁageﬂ§w§%¥#96@¥ pol yet hyl ene terephthal ate, pol yacetal,
pol yester, polysul fone, polyethersul fone, polyetherimde, Iliquid crystal

polymers, acrylonitrile butadiene styrene, polycarbonates, nylon,
pol yur etlfaiils surgicl ystrumentanficlien 1 poviyee¢iheaid kegioaldast@®rs comprise staples.

16. A surgical instrument for applying a plurality of surgical fasteners to body tissue, the surgical

instrument comprising;

a. a frame having a handle at a proximal end thereof, and a support structure at a distal end

thereof, said support structure adapted to support said plurality of surgical fasteners;

b. a closure member for supporting at least a portion of said plurality of surgical fasteners for
movement from said open position to said closed position, wherein said closure member is

formed entirely from a single piece of molded plastic.

17. The surgical instrument of claim 11, further including a firing mechanism for deployment of said

surgical fasteners.

18. The surgical instrument of claim 11, wherein said closure member is at least partially formed from
a thermoplastic polymer selected from the group comprising: polyamide, polyphenylene sulfide,
polyethylene terephthalate, polyacetal, polyester, polysulfone, polyethersulfone, polyetherimide,
liquid crystal polymers, acrylonitrile butadiene styrene, polycarbonates, nylon, polyurethane,

polyphthalamide, polyether ketone.
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