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WASHER FOR USE WITH A SURGICAL STAPLING INSTRUMENT

BACKGROUND

[0001] The present application is related to the following commonly-owned U.S.

Patent Applications, which are hereby incorporated by reference in their entirety:

(1) U.S. Patent Application entitled RE-LOADABLE SURGICAL STAPLING

INSTRUMENT, filed simultaneously herewith, Arty. Docket No.

END6152USNP13/070199;

(2) U.S. Patent Application entitled SURGICAL STAPLE HAVING A

SLIDABLE CROWN, filed simultaneously herewith, Atty. Docket No.

END6152USNP1/070099;

(3) U.S. Patent Application entitled METHOD OF MANUFACTURING

STAPLES, filed simultaneously herewith, Atty. Docket No. END6152USNP2/070100;

(4) U.S. Patent Application entitled SURGICAL STAPLES WITH

IMPROVED TISSUE COMPRESSION FEATURES, filed simultaneously herewith, Atty.

Docket No. END6152USNP3/070101;

(5) U.S. Patent Application entitled STAPLE CARTRIDGE CAVITY

CONFIGURATIONS, filed simultaneously herewith, Atty. Docket No.

END6152USNP4/070102;

(6) U.S. Patent Application entitled STAPLE CARTRIDGE CAVITY

CONFIGURATION WITH COOPERATIVE SURGICAL STAPLE, filed simultaneously

herewith, Atty. Docket No. END6152USNP5/070103;



(7) U.S. Patent Application entitled SURGICAL STAPLE HAVING A

SLIDABLE CROWN, filed simultaneously herewith, Any. Docket No.

END6152USNP6/070 111;

(8) U.S. Patent Application entitled SURGICAL STAPLING INSTRUMENTS

HAVING A RELEASABLE STAPLE-FORMING POCKET, filed simultaneously

herewith, Atty. Docket No. END6152USNP7/0701 12;

(9) U.S. Patent Application entitled SURGICAL PROCEDURE USING A

CUTTING AND STAPLING INSTRUMENT HAVING RELEASABLE STAPLE-

FORMING POCKETS, filed simultaneously herewith, Atty. Docket No.

END6152USNP8/0701 13;

(10) U.S. Patent Application entitled SURGICAL STAPLE HAVING A

DEFORMABLE MEMBER WITH A NON-CIRCULAR CROSS-SECTIONAL

GEOMETRY, filed simultaneously herewith, Atty. Docket No. END6152USNP9/0701 14;

( 11) U.S. Patent Application entitled SURGICAL STAPLE HAVING A

DEFORMABLE MEMBER WITH A NON-CIRCULAR CROSS-SECTIONAL

GEOMETRY, filed simultaneously herewith, Atty. Docket No.

END6152USNP1 0/070 115;

(12) U.S. Patent Application entitled SURGICAL STAPLING INSTRUMENT

HAVING A RELEASABLE BUTTRESS MATERIAL, filed simultaneously herewith,

Atty. Docket No. END6152USNP 11/070197; and

(13) U.S. Patent Application entitled SURGICAL STAPLE HAVING AN

EXPANDABLE PORTION, filed simultaneously herewith, Atty. Docket No.

END6152USNP12/070198.



1. Field of the Invention

The present invention generally relates to surgical instruments and, more

particularly, to surgical stapling instruments and staples for use therewith.

2. Description of Related Art

[0002] Surgical staplers can be used during a variety of surgical techniques.

During at least one surgical technique, a surgical stapler can be inserted through a cannula,

or tube, positioned within a small incision in a patient's body. These surgical techniques

are referred to as endoscopic and/or laparoscopic surgical techniques and are often

preferred over traditional, or open, surgical techniques as they can reduce the recovery

time of the patient. Surgical staplers used during such techniques often include an end

effector which can be used to achieve a variety of diagnostic and/or therapeutic effects. In

various embodiments, such surgical staplers can include an end effector that can incise soft

tissue and insert staples into the soft tissue on opposing sides of the incision. In at least

one embodiment, the end effector can include a pair of cooperating jaw members that can

be passed through the cannula where one of the jaw members can include a staple cartridge

and the other jaw member can include an anvil. In at least one such embodiment, the

staple cartridge can be configured to deploy at least two rows of staples into the tissue and

the anvil can include staple-forming pockets which can be configured to deform the staples

as they are deployed.

[0003] Some surgical staplers, such as those described in U.S. Patent No.

5,465,895, entitled SURGICAL STAPLER INSTRUMENT, issued on November 14,

1995, the disclosure of which is hereby incorporated by reference herein, can include an

end effector having a cutting member and staple driver, for example, where the cutting



member and staple driver can be moved along a linear, curved, and/or curvilinear path

within the end effector. Such surgical staplers are often referred to as endocutters and can

be utilized during gastric bypass surgical techniques in which the size of a patient's

stomach can be reduced, for example. One of the most common gastric bypass surgical

techniques is a Roux-en-Y gastric bypass. In such a technique, the stomach can be

transected into at least two portions where one of the portions can be formed into a small

pouch which can be connected directly to a middle portion of the patient's small intestine,

i.e., the jejunum. In various circumstances, the endocutter can be used to cut the stomach

along a desired path and deploy staples into the stomach tissue in order to hold the stomach

tissue together. As a result of the above-described technique, food passing through the

digestive tract can bypass the other transected portion of the stomach and an upper portion

of the small intestine, i.e., the duodenum.

[0004] Other surgical staplers, such as intra-luminal, or circular, staplers, for

example, have been developed to assist a surgeon during a surgical technique known as an

anastomosis. An anastomosis is a surgical technique in which a small and/or large

intestine is transected, a portion thereof is excised, and the remaining portions are joined

together. This technique often requires a surgeon to transect the small intestine, for

example, at two locations creating a first end, a second end, and an intermediate portion.

Thereafter, the intermediate portion can be removed and the first and second ends can be

positioned adjacent to each other. In order to join the first and second ends, the first and

second ends can be positioned within an intra-luminal, or circular, stapler such that staples

can be deployed into the first and second ends around the perimeter thereof to hold the first

and second ends together. Such staplers are disclosed in U.S. Patent No. 5,104,025,



entitled INTRALUMINAL ANASTOMOTIC SURGICAL STAPLER WITH

DETACHED ANVIL, issued on April 14, 1992, and U.S. Patent No. 5,309,927, entitled

CIRCULAR STAPLER TISSUE RETENTION SPRING METHOD, issued on May 10,

1994, the disclosures of which are hereby incorporated by reference herein.

SUMMARY OF THE INVENTION

[0005] In various forms of the invention, an end effector of a surgical stapler can

include an anvil and a staple cartridge where the staple cartridge can be configured to

removably store staples therein. In various embodiments, the staple cartridge can include

cavities configured to store the staples until they are deployed therefrom by a staple driver

which can be configured to traverse the staple cartridge and move the staples toward the

anvil. In at least one embodiment, the staples can each include at least one deformable

member which can be deformed when it contacts the anvil such that the deformable

member can capture soft tissue, for example, between a crown of the staple and the

deformable member. In at least one form of the invention, the deformable member can

include a non-circular cross-section which can, in various embodiments, dictate the

direction and manner in which the deformable member is bent. In at least one

embodiment, the non-circular cross-section can include a flat portion which can cause the

deformable member to bend in the direction of the flat portion. In various embodiments,

the non-circular portion of the cross-section can be configured to abut the soft tissue and

apply a compressive force or pressure thereto. In at least one such embodiment, the crown

of the surgical staple can be at least partially comprised of a dissolvable or bioabsorbable

material such that the crown can dissolve as the soft tissue heals and can, depending on the



cross-sectional geometry of the deformable member, reduce the force or pressure applied

to the soft tissue by the deformable member.

[0006] In at least one form of the invention, a surgical staple can include a

deformable member and a crown, wherein the deformable member can be slid relative to

the crown. In at least one embodiment, a staple cartridge can include a cavity and a deck,

where the cavity can be configured to receive at least a portion of the deformable member

and the crown can be positioned within an opening in the deck. In various embodiments,

when soft tissue is captured between the anvil and the staple cartridge, the crown can apply

a compressive force or pressure to the soft tissue even before the deformable member is

deployed toward the anvil by the staple driver. In at least one such embodiment, as a

result, the purchase and/or compressive force, or pressure, between the surgical staple and

the soft tissue can be improved. In various embodiments, the crowns of two or more

adjacent staples can be connected. In at least one such embodiment, the crowns can apply

a uniform pressure to the soft tissue and, in various circumstances, increase the stiffness of

the soft tissue after the staples have been deployed therein.

[0007] In various forms of the invention, surgical staples can be deployed into soft

tissue, for example, in order to reduce, or eliminate, bleeding therefrom especially after the

soft tissue has been incised. In various embodiments, the staples can be arranged within a

staple cartridge such that they are deployed into the soft tissue in at least two rows, or

lines, in order to constrict blood vessels in the soft tissue. In at least one embodiment, a

staple cartridge can include first and second staple cavities therein where the first cavity

can define a first axis, the second cavity can define a second axis, and the first axis can be

transverse to the second axis. In at least one such embodiment, the first and second



cavities can extend in directions which are not parallel to each other and, owing to the

arrangement of the staples positioned therein, the staples can better constrict the blood

vessels in the soft tissue and reduce the flow of blood therethrough. In various forms of

the invention, surgical staples can include features which can cooperate with staple cavities

in a staple cartridge in order to reduce, or even prevent, the staples from rocking, or tilting,

within the staple cavities when the staples are deployed by a staple driver, for example,

especially when the staples are oriented in different directions. In at least one such

embodiment, the crowns of the staples can include arcuate and/or cylindrical features

which can cooperate with arcuate and/or cylindrical features of the staple cavities in order

to reduce unwanted relative movement, or rotation, between the staples and the staple

cavities.

[0008] In various forms of the invention, a surgical staple can include features

which can further reduce bleeding from the soft tissue, for example. In at least one

embodiment, the staple can include at least one deformable member which can puncture a

hole in the soft tissue as it is inserted therethrough and, in various embodiments, the

deformable member can include a material thereon, or can be comprised of a material,

which can expand and substantially fill the puncture hole in the soft tissue. In various

embodiments, at least a portion of the deformable member can be coated with a

hydrophilic material, for example, which can expand when exposed to water, or other

fluids in the body, and apply a compression force to the perimeter of the puncture hole.

Such a compression force can reduce bleeding from the puncture hole and thereby reduce

any potential complications resulting therefrom. In at least one form of the invention, a

crown of the surgical staple can include features surrounding, or positioned adjacent to, the



deformable members which can compress the soft tissue surrounding the deformable

members and increase the compressive force or pressure applied thereto. As a result of the

increased compressive force or pressure, the flow of blood from the puncture holes created

by the deformable members can be reduced.

[0009] In various forms of the invention, a surgical stapler can include an anvil, a

staple cartridge, and a buttress material removably retained to the anvil and/or staple

cartridge. In various embodiments, the staple cartridge can include at least one staple

removably stored therein which can, when deployed, or fired, therefrom, contact the

buttress material and remove the buttress material from the anvil and/or staple cartridge.

In at least one embodiment, the anvil can include at least one lip and/or groove configured

to removably retain the buttress material to the anvil until deformable members extending

from the surgical staple, for example, are bent by the anvil and are directed toward and

contact the buttress material. In various embodiments, the buttress material can be

configured to stiffen the soft tissue and/or at least inhibit the staples from tearing the soft

tissue. In at least one form of the invention, the anvil of the surgical stapler can include

releasable pocket elements that can capture the ends of the deployed, or fired, staples. In

various embodiments, the pocket elements can be released from the anvil such that the

pocket elements remain with the staples and the stapled tissue after the stapler has been

fired. When deployed, the ends of the staples may be turned, or bent, by the pocket

elements in the anvil and, thereafter, the ends of the staples may contact a staple-end

retaining surface of the pocket element that prevents the ends of the staples from re-

puncturing or otherwise re-penetrating the soft tissue. In at least one embodiment, the

forces created during the stapling and/or cutting actions of the stapler can overcome a



pressure-fit force retaining the pocket elements in the anvil such that the pocket elements

are released upon firing. The releasable pocket elements may be made from the same

material as the crowns of the staples which can be comprised of, for example, a

bioabsorbable material and/or a non-bioabsorbable material.

[0010] In yet another general aspect, various forms of the present invention are

directed to surgical procedures, such as Roux-en-Y gastric bypass procedures or other

procedures, using staples and stapling devices described herein. In particular, various

surgical procedures can be performed where a band is placed around soft tissue, for

example, that has been incised and stapled. In such techniques, staples and/or stapling

devices can be used where the staple ends are not exposed after being inserted into the soft

tissue such that the staple ends do not snag or otherwise damage the band which can, in

various circumstances, irritate the soft tissue. For example, an instrument having the

releasable pocket elements described above may be used to staple the tissue in the area

where the band is to be placed. The releasable pocket elements, once released from the

anvil, may protect the soft tissue and the band from the staple ends. In various

circumstances, a clinician could use two instruments for such a procedure: one not having

releasable pocket elements for incisions that are made in areas of the soft tissue where the

band will not be placed; and another instrument having releasable pocket elements for

incisions that are made in the area of the soft tissue where the band is to be placed. In

other embodiments, the clinician could use one instrument and selectively load the

instrument with an anvil having the releasable pocket elements for the incisions that are to

be made in the area of the soft tissue where the band is to be placed.



[0011] In yet another aspect, various forms of the invention are directed to a stapler

having a so-called "breakaway" washer inserted into the anvil. In various embodiments,

the washer can include a circular outer portion and a circular inner portion. In at least one

such embodiment, the outer portion may include a number of staple guide sections that

define openings through which the staple ends of surgical staples are driven when the

instrument is fired and are thereafter bent, or turned, by the anvil. After being turned, the

staple ends may contact and may be retained by the staple guide sections so that the staple

ends do not re-penetrate or otherwise re-puncture the stapled tissue. In various

embodiments, the surgical instrument may further include a knife which can cut the washer

when the surgical instrument is fired so that the inner portion is separated from the outer

portion and, as a result, the outer portion can remain with the staples after they have been

fired into the soft tissue. As a result, the outer portion of the washer may provide a fixed

staple line, which may be particularly beneficial for certain types of anastomotic

procedures. In various embodiments, the washer can be made of a non-bioabsorbable

material although, in other embodiments, the washer can be made of a bioabsorbable

material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above-mentioned and other features and advantages of this invention,

and the manner of attaining them, will become more apparent and the invention itself will

be better understood by reference to the following description of embodiments of the

invention taken in conjunction with the accompanying drawings, wherein:

Fig. 1 is a perspective view of a surgical instrument in accordance with one non-

limiting embodiment of the present invention;



Fig. 2 is a perspective view of the surgical instrument of Fig. 1;

Fig. 3 is an exploded view of an end effector of the surgical instrument of Fig. 1;

Fig. 4 is a perspective view of the surgical instrument of Fig. 1 being used to incise

and staple soft tissue;

Fig. 5 is an elevational view of a surgical staple in an undeformed shape;

Fig. 6 is an elevational view of the staple of Fig. 5 in a first deformed shape;

Fig. 7 is an elevational view of the staple of Fig. 5 in a second deformed shape;

Fig. 8 is an elevational view of the staple of Fig. 5 in a third deformed shape;

Fig. 9 is a top view of the staple of Fig. 5 in the third deformed shape of Fig. 8;

Fig. 10 is a partial cross-sectional view of the surgical stapler of Fig. 1 being used

to deploy the surgical staples of Fig. 5 into soft tissue;

Fig. 1OA is an elevational view of a surgical staple in a partially deformed shape;

Fig. 11 is a perspective view of first and second deformable members of a surgical

staple;

Fig. 12 is a perspective view of a dissolvable, or bioabsorbable, material

overmolded onto the deformable members of Fig. 12;

Fig. 13 is a perspective view of the staple of Fig. 12 in a deformed shape;

Fig. 14 is a perspective view of the staple of Fig. 12 where a portion of the

dissolvable material has been dissolved and the first and second deformable members have

moved relative to one another;

Fig. 15 is a perspective view of the staple of Fig. 12 after the dissolvable material

has completely dissolved;



Fig. 16 is a partial cross-sectional view of a surgical stapler being used to deploy

the surgical staples of Fig. 12 into soft tissue;

Fig. 17 is an additional partial cross-sectional view of the surgical stapler of Fig.

16;

Fig. 18 is a perspective view of a deformable member of a staple in accordance

with one non-limiting embodiment of the present invention;

Fig. 19 is a top view of the deformable member of Fig. 18;

Fig. 20 is a perspective view of a dissolvable, or bioabsorbable, material

overmolded onto the deformable member of Fig. 18 in accordance with one non-limiting

embodiment of the present invention;

Fig. 2 1 is a perspective view of first and second deformable members of a staple in

accordance with one non-limiting embodiment of the present invention;

Fig. 22 is a top view of the deformable members of Fig. 21;

Fig. 23 is a perspective view of a dissolvable, or bioabsorbable, material

overmolded onto the deformable members of Fig. 2 1 in accordance with one non-limiting

embodiment of the present invention;

Fig. 24 is a perspective view of the staple of Fig. 23 in a deformed shape;

Fig. 25 is a perspective view of the staple of Fig. 23 wherein a portion of the

dissolvable material has been dissolved and the first and second deformable members have

moved relative to one another;

Fig. 26 is a perspective view of the staple of Fig. 24 after the dissolvable or

bioabsorbable material has completely dissolved;



Fig. 27 is a perspective view of first and second deformable members having an

expandable coating formed thereon in accordance with one non-limiting embodiment of

the present invention;

Fig. 28 is a top view of the deformable members of Fig. 27;

Fig. 29 is a perspective view of a dissolvable, or bioabsorbable, material

overmolded onto the first and second deformable members of Fig. 27 in accordance with

one non-limiting embodiment of the present invention;

Fig. 30 is a perspective view of the staple of Fig. 29 in a deformed configuration;

Fig. 3 1 is a perspective view of the staple of Fig. 29 after at least a portion of the

dissolvable material has dissolved and the expandable material has expanded;

Fig. 32 is a top view of the staple of Fig. 29 illustrating the expandable coating in

an expanded form;

Fig. 33 is a perspective view of the staple of Fig. 29 after the dissolvable material

and the expandable material has completely dissolved;

Fig. 34 is a perspective view of an end portion of a deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 35 is a cross-sectional view of the deformable member of Fig. 34;

Fig. 36 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 37 is a cross-sectional view of the deformable member of Fig. 36;

Fig. 38 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 39 is a cross-sectional view of the deformable member of Fig. 38;



Fig. 40 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 4 1 is a cross-sectional view of the deformable member of Fig. 40;

Fig. 42 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 43 is a cross-sectional view of the deformable member of Fig. 42;

Fig. 44 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 45 is a cross-sectional view of the deformable member of Fig. 44;

Fig. 46 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 47 is a cross-sectional view of the deformable member of Fig. 46;

Fig. 48 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 49 is a cross-sectional view of the deformable member of Fig. 48;

Fig. 50 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 5 1 is a cross-sectional view of the deformable member of Fig. 50;

Fig. 52 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 53 is a cross-sectional view of the deformable member of Fig. 52;

Fig. 54 is a perspective view of an end portion of another deformable member in

fl . nrrl nr with nne non-limiting embodiment of the nresent invention;



Fig. 55 is a cross-sectional view of the deformable member of Fig. 54;

Fig. 56 is a perspective view of an end portion of another deformable member in

accordance with one non-limiting embodiment of the present invention;

Fig. 57 is a cross-sectional view of the deformable member of Fig. 56;

Fig. 58 is an elevational view of a surgical staple having a slidable crown in

accordance with one non-limiting embodiment of the present invention;

Fig. 59 is an elevational view of another surgical staple having a slidable crown in

accordance with one non-limiting embodiment of the present invention;

Fig. 60 is an elevational view of another surgical staple having a slidable crown in

accordance with one non-limiting embodiment of the present invention;

Fig. 6 1 is a bottom view of the surgical staple of Fig. 58;

Fig. 62 is a bottom view of the surgical staple of Fig. 59;

Fig. 63 is a bottom view of the surgical staple of Fig. 60;

Fig. 64 is a top view of the surgical staple of Fig. 58;

Fig. 65 is a top view of the surgical staple of Fig. 59;

Fig. 66 is a top view of the surgical staple of Fig. 60;

Fig. 67 is a perspective cross-sectional view of a non-deployed surgical staple of

Fig. 58 positioned within a staple cartridge in accordance with one non-limiting

embodiment of the present invention;

Fig. 68 is a perspective cross-sectional view of the staple of Fig. 67 in a partially

deployed position;

Fig. 69 is a perspective cross-sectional view of the staple of Fig. 67 in a fully

denloved nosition:



Fig. 70 is a perspective view of the staple of Fig. 67 in a fully deployed position;

Fig. 7 1 is perspective view of the staple cartridge of Fig. 67 illustrating several

surgical staples in an undeployed position;

Fig. 72 is a perspective view of an assembly of a plurality of the staples of Fig. 58

connected by bridges in accordance with one non-limiting embodiment of the present

invention;

Fig. 73 is another perspective view of the assembly of Fig. 72;

Fig. 74 is a top view of a staple cartridge with the assembly of Fig. 72 situated

therein in accordance with one non-limiting embodiment of the present invention;

Fig. 75 is a partial perspective view of the staple cartridge of Fig. 74;

Fig. 76 is a top view of a staple cartridge and staple assemblies in accordance with

one non-limiting embodiment of the present invention;

Fig. 77 is an elevational view of a staple having a slidable crown and projections

extending therefrom in accordance with one non-limiting embodiment of the present

invention;

Fig. 78 is an elevational view of the staple of Fig. 77 in a deployed position;

Fig. 79 is a top view of the staple of Fig. 77;

Fig. 80 is a perspective view of several assemblies of the surgical staples of Fig. 77

connected by bridges in accordance with one non-limiting embodiment of the present

invention;

Fig. 8 1 is a partial perspective view of the assemblies of Fig. 80 positioned within a

staple cartridge in accordance with one non-limiting embodiment of the present invention;



Fig. 82 is a perspective cross-sectional view of the staple cartridge of Fig. 8 1 with

the staple assemblies in an undeployed position;

Fig. 83 is a perspective cross-sectional view of the staple cartridge of Fig. 8 1 with

the staple assemblies in a deployed position;

Fig. 84 is cross-sectional view of a surgical stapler deploying the staples of Fig. 77;

Fig. 85 is a plan view of an elongate member used to form staples in accordance

with one non-limiting embodiment of the present invention;

Fig. 86 is a plan view of the elongate member of Fig. 85 illustrating crowns

overmolded onto the bases of the staples having connection segments interconnecting the

crowns;

Fig. 87 is a plan view of the elongate member of Fig. 85 illustrating the connection

segments removed;

Fig. 88 is a plan view of the elongate member of Fig. 86 that has been cut along an

axis;

Fig. 89 is a plan view of an alternate elongate member in accordance with one non-

limiting embodiment of the present invention;

Fig. 90 is a plan view of a deformable member that has been singulated from the

elongate member of Fig. 89 in accordance with one non-limiting embodiment of the

present invention;

Fig. 9 1 is a plan view of another alternate elongate member in accordance with one

non-limiting embodiment of the present invention;



Fig. 92 is a plan view of the alternate elongate member of Fig. 9 1 illustrating

crowns overmolded on to the bases of the staples in accordance with one non-limiting

embodiment of the present invention;

Fig. 93 is a plan view of the elongate member of Fig. 92 after the elongate member

has been cut along an axis;

Figs. 94-99 are plan views of various alternate deformable members in accordance

with non-limiting embodiments of the present invention;

Fig. 100 is a side view of a singulated staple manufactured from the elongate

member of Fig. 85 in accordance with one non-limiting embodiment of the present

invention;

Fig. 101 is an elevational view of the staple of Fig. 100;

Fig. 102 is a perspective view of the staple of Fig. 100;

Fig. 103 is a perspective view of a transfer block in a closed configuration for

molding a plurality of individual staples in accordance with one non-limiting embodiment

of the present invention;

Fig. 104 is a perspective view the transfer block of Fig. 103 in an open

configuration for molding a plurality of individual staples in accordance with one non-

limiting embodiment of the present invention;

Fig. 105 is a plan view of an alternate transfer block in accordance with one non-

limiting embodiment of the present invention;

Fig. 106 is a plan view of another alternate transfer block in accordance with one

non-limiting embodiment of the present invention;



Fig. 107 is a perspective view of a staple cartridge in accordance with one non-

limiting embodiment of the present invention;

Fig. 108 is a top view of the staple cartridge of Fig. 107;

Fig. 109 is a detail view of the staple cartridge of Fig. 107;

Fig. 110 is an additional detail view of the staple cartridge of Fig. 107;

Fig. HOA is a detail view of a staple cartridge in accordance with one non-limiting

embodiment of the present invention;

Fig. I l l is a perspective view of a surgical staple configured to be positioned

within a staple cavity of the staple cartridge of Fig. 107;

Fig. 112 is a plan view of the surgical staple of Fig. I l l ;

Fig. 113 is a plan view of a staple cavity of a staple cartridge in accordance with

one non-limiting embodiment of the present invention;

Fig. 114 is a plan view of a staple cavity of a staple cartridge in accordance with

one non-limiting embodiment of the present invention;

Fig. 115 is a plan view of a staple cavity of a staple cartridge in accordance with

one non-limiting embodiment of the present invention;

Fig. 116 is a plan view of a staple cavity of a staple cartridge in accordance with

one non-limiting embodiment of the present invention;

Fig. 117 is a top view of a staple pattern along an incision, the pattern having

substantially parallel rows of staples;

Fig. 118 is a top view of a staple cartridge having a staple pattern in accordance

with one non-limiting embodiment of the present invention;

Ficr 11Q i perspective view of the sta le cartridge of Fig. 118;



Fig. 120 is a partial plan view of a staple cartridge having a staple pattern in

accordance with one alternate embodiment of the present invention;

Fig. 121 is a partial top view of a staple cartridge having a staple pattern in

accordance with another alternate embodiment of the present invention;

Fig. 122 is a perspective view of portions of an anvil, a staple cartridge, and a

buttress material removably retained to the anvil in accordance with one non-limiting

embodiment of the present invention;

Fig. 123 is a cross-sectional view of the anvil and the buttress material of Fig. 122;

Fig. 124 is a cross-sectional view of an anvil and a buttress material in accordance

with one alternate non-limiting embodiment of the present invention;

Fig. 125 is a cross-sectional view of the anvil, staple cartridge and buttress material

of the embodiment of Fig. 122 positioned relative to soft tissue and surgical staples in an

undeployed position;

Fig. 126 is an additional cross-sectional view of the embodiment of Fig. 125

illustrating the staples in a deployed position;

Fig. 127 is an additional cross-sectional view of the embodiment of Fig. 125

illustrating the anvil in an open position;

Fig. 128 is a diagram illustrating a stomach and a small intestine after a Roux-en-Y

gastric bypass surgical technique has been performed thereon;

Fig. 129 is a flow chart illustrating the steps of a gastric bypass surgical technique

in accordance with one non-limiting embodiment of the present invention;



Fig. 130 is a cross-sectional view of an anvil having portions thereof which can be

broken away by a surgical staple in accordance with one non-limiting embodiment of the

present invention;

Fig. 131 is an additional view of the embodiment of Fig. 130 illustrating surgical

staples in a deployed configuration;

Fig. 132 is a cross-sectional view of an anvil having portions thereof which can be

broken away by a surgical staple in accordance with one alternate non-limiting

embodiment of the present invention;

Fig. 133 is an additional view of the embodiment of Fig. 120 illustrating surgical

staples in a deployed configuration;

Fig. 134 is a perspective view of a circular surgical stapling instrument in

accordance with one non-limiting embodiment of the present invention;

Fig. 135 is a partial perspective view of the stapling instrument of Fig. 134 with

portions of the stapling instrument removed;

Fig. 136 is an exploded view of the stapling instrument of Fig. 134;

Fig. 137 is an exploded view of an anvil and a 'break-away' washer of the surgical

instrument of Fig. 134;

Fig. 138 is an assembly view of the anvil and the washer of Fig. 137;

Fig. 139 is a plan view of the assembly of Fig. 138;

Fig. 140 is a perspective view of an anvil member of a circular stapler in

accordance with one non-limiting embodiment of the present invention;

Fig. 141 is a perspective view of a staple cartridge mechanism of a circular stapler

in accordance with one non-limiting embodiment of the present invention;



Fig. 142 is a perspective view of the staple cartridge mechanism of Fig. 141

assembled to the anvil member of Fig. 140 in accordance with one non-limiting

embodiment of the present invention;

Fig. 143 is a perspective view of an anvil member of a circular stapler in

accordance with one alternate non-limiting embodiment of the present invention;

Fig. 144 is a perspective view of a staple cartridge mechanism of a circular stapler

in accordance with one alternate non-limiting embodiment of the present invention;

Fig. 145 is a perspective view of view of the staple cartridge mechanism of Fig.

143 assembled to the anvil member of Fig. 144 in accordance with one non-limiting

embodiment of the present invention;

Fig. 146 is a perspective view of an anvil member of a circular stapler in

accordance with another alternate non-limiting embodiment of the present invention;

Fig. 147 is a perspective view of a staple cartridge mechanism of a circular stapler

in accordance with another alternate non-limiting embodiment of the present invention;

and

Fig. 148 is a perspective view of the staple cartridge mechanism of Fig. 146

assembled to the anvil member of Fig. 147 in accordance with one non-limiting

embodiment of the present invention.

Corresponding reference characters indicate corresponding parts throughout the

several views. The exemplifications set out herein illustrate preferred embodiments of the

invention, in one form, and such exemplifications are not to be construed as limiting the

scope of the invention in any manner.



DETAILED DESCRIPTION

[0013] Certain exemplary embodiments will now be described to provide an

overall understanding of the principles of the structure, function, manufacture, and use of

the devices and methods disclosed herein. One or more examples of these embodiments

are illustrated in the accompanying drawings. Those of ordinary skill in the art will

understand that the devices and methods specifically described herein and illustrated in the

accompanying drawings are non-limiting exemplary embodiments and that the scope of the

various embodiments of the present invention is defined solely by the claims. The features

illustrated or described in connection with one exemplary embodiment may be combined

with the features of other embodiments. Such modifications and variations are intended to

be included within the scope of the present invention. Figs. 1 and 2 depict one

embodiment of a surgical stapling and severing instrument, i.e., endocutter 30, which is

capable of practicing the unique benefits of the present invention. It should be recognized,

however, that the unique and novel aspects of the present invention may be advantageously

employed in connection with a variety of other staplers and stapling instruments without

departing from the spirit and scope of the present invention. Accordingly, the scope of

protection afforded to the various embodiments of the present invention should not be

limited to use only with the specific types of surgical stapling and severing instruments

described herein.

[0014] Referring to Figs. 1 and 2, surgical instrument 30 can comprise handle 32,

shaft 34, and articulating end effector 36 pivotally connected to shaft 34 at articulation

pivot 38. The placement and orientation of end effector 36 may be facilitated by controls

on handle 32. including (a) rotation knob 40 for rotating shaft 34 and end effector 36 about



an axis, and (b) articulation control 44 for effecting the rotation, or articulation, of end

effector 36 with respect to shaft 34 about articulation pivot 38 as described in greater detail

in commonly-owned, co-pending U.S. Patent Application Ser. No. 11/329,020, entitled

SURGICAL INSTRUMENT HAVING AN ARTICULATING END EFFECTOR, which

was filed on January 10, 2006, the disclosure of which is incorporated by reference herein.

In various embodiments, handle 32 of instrument 30 may include closure trigger 46 and

firing trigger 48 for actuating end effector 36 as described in greater detail below. It will

be appreciated, however, that instruments having end effectors configured to perform

different surgical tasks may have different numbers or types of triggers or other suitable

controls for operating end effector 36. Furthermore, it will be appreciated that the terms

"proximal" and "distal" are used herein with reference to a clinician gripping handle 32 of

instrument 30. Thus, end effector 36 is distal with respect to handle 32.

[0015] In the illustrated embodiment, end effector 36 can be configured to clamp,

sever, and staple soft tissue, for example. In other embodiments, different types of end

effectors may be used such as graspers, cutters, staplers, clip appliers, access devices,

drug/gene therapy devices, ultrasound, RF and/or laser devices, for example. End effector

36 can include, among other things, staple channel 50 and a translatable clamping member,

such as anvil 52, for example, where staple channel 50 and anvil 52 can be relatively

positioned, or spaced, in order to assure that soft tissue clamped in end effector 36 is

properly stapled and incised. Handle 32 can include pistol grip 54 towards which closure

trigger 46 can be pivotally drawn in order to move anvil 52 toward staple channel 50 and

clamp tissue positioned between anvil 52 and channel 50. Stated another way, once the

ini i n i ti fi rl with the positioning of end effector 6 the clinician may draw back



closure trigger 46 to a position in which anvil 52 is fully closed and trigger 46 is locked

into position. Such devices are further described in United States Patent Application Serial

No. 11/343,321, entitled SURGICAL CUTTING AND FASTENING INSTRUMENT

WITH CLOSURE TRIGGER LOCKING MECHANISM, which was filed on January 31,

the disclosure of which is hereby incorporated by reference herein.

[0016] Thereafter, firing trigger 48 may be pivotally drawn toward pistol grip 54 to

staple and sever the soft tissue clamped in end effector 36. More particularly, referring to

Fig. 3, end effector 36 may further include cutting member or knife 60, sled 62, staple

cartridge 64 removably positioned within channel 50, and helical screw shaft 66. Upon an

actuation of firing trigger 48, screw shaft 66 can be rotated in order to motivate cutting

member 60 and sled 62 relative to channel 50 such that cutting member 60 can incise

tissue clamped within end effector 36 and sled 62 can deploy staples removably stored in

staple cartridge 64. In various embodiments, sled 62 can include a number of sloped

surfaces which can be configured to drive the staples removably stored in staple cartridge

64 into the clamped tissue. In at least one embodiment, anvil 52 can be configured to

deform at least a portion of the staples after the staples have been inserted into the tissue.

Such instruments are disclosed in U.S. Patent No. 6,978,921, entitled SURGICAL

STAPLING INSTRUMENT INCORPORATING AN E-BEAM FIRING MECHANISM,

which issued on December 27, 2005, and U.S. Patent Application Serial No. 11/216,562,

entitled STAPLE CARTRIDGES FOR FORMING STAPLES HAVING DIFFERING

FORMED STAPLE HEIGHTS, which was filed August 31, 2005, the disclosures of which

are hereby incorporated by reference herein. In various embodiments, screw shaft 66 can

be powered bv a hand-powered gear assembly as described in U.S. Patent No. 5,465,895



mentioned above or by a motor as described in U.S. Patent Application Serial No.

11/343,498, entitled MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING

INSTRUMENT WITH USER FEEDBACK SYSTEM, which was filed January 31, 2006,

the disclosure of which is hereby incorporated by reference herein.

[0017] In various embodiments, staple cartridge 64 can include staple drivers (not

illustrated) positioned therein which can be lifted by sled 62 and can be configured to drive

the surgical staples toward anvil 52. In other various embodiments, the surgical staples

can be lifted directly by anvil 52. In such embodiments, the crown of the surgical staples

can include angled, or beveled, surfaces thereon which can cooperate with sled 62 to lift

the surgical staples as described above. Such surgical staples are described in greater

detail in U.S. Patent Application Serial No. 11/529,935, entitled SURGICAL STAPLES

HAVING ATTACHED DRIVERS AND STAPLING INSTRUMENTS FOR

DEPLOYING THE SAME, which was filed on September 29, 2006, the disclosure of

which is hereby incorporated by reference herein. In various embodiments, referring to

Fig. 10, sled 62 can be progressed through staple cartridge 64 from the position illustrated

in Fig. 10 toward distal end 147 of staple cartridge 64. As sled 62 is moved distally along

cartridge 64, sled 62 can engage crowns 122 of staples 120 such that staples 120 are

successively lifted by sled 62 toward anvil 52. More particularly, crowns 122 can include

beveled surfaces 148 (Figs. 5 and 6) which can be configured to cooperate with angled

surface 150 of sled 62 such that crowns 122 can slide up sled surface 150.

[0018] Fig. 4 illustrates the cutting and stapling of tissue 100 with any one of the

various surgical cutting and stapling instruments described herein. Portion 102 of tissue

100. as illustrated in Fig. 4, has alreadv been cut and stapled along incision 106. Three



rows of staples 107 have been inserted by an endocutter 30 into tissue 100 on each side of

cut path 106. After the clinician has cut and stapled first portion 102, the instrument would

be withdrawn to enable new staple cartridge 64 to be installed. Fig. 4 illustrates the

position of end effector 36 prior to commencing the second cutting and stapling process.

As can be seen in Fig. 4, portion 102 of tissue 100 that has been stapled has a thickness T'

that is less than the thickness T" of other portions 104 of tissue 100.

[0019] In at least one embodiment, referring to Figs. 5-9, staple 120 may include

crown 122 and deformable legs, or members, 124 and 126 extending therefrom. In various

embodiments, the deformable members may be comprised of an elongate wire having a

substantially consistent cross-section. In other various embodiments, legs 124 and 126 can

include first notches 130, second notches 132, and third notches 133 therein. Referring to

Fig. 6 owing to the reduced cross-section of legs 124 and 126 at first notches 130, for

example, legs 124 and 126 can be more susceptible to deformation at these locations. In at

least one embodiment, when legs 124 and 126 are bent at notches 130, first segments 138

may bend at an approximately 90 degree angle, for example, with respect to second

segments 140 of legs 124 and 126. In other embodiments, first segments 138 may be bent

at any suitable angle with respect to second segments 140. In use, referring to Figs. 5 and

10, when ends 128 of legs 124 and 126 contact pockets 134 of anvil 52, legs 124 and 126

may bend inwardly at first notches 130, second notches 132, and third notches 133. In

other various embodiments, referring to Fig. 1OA, staple 120' can include legs 124' and

126' which can be configured such that they are deformed in an outwardly direction, i.e.,

away from each other. In at least one such embodiment, the bases of these staples can

have a leneth which is shorter than base 121 such that legs 124' and 126' can contact a



portion of anvil pocket 134 and be deformed outwardly. In various embodiments, as a

result, these staples can be used with the same anvil which is used to deform staples 120

inwardly as described above. In addition to the above, although not illustrated, any other

suitable staples described herein can also include legs which can be configured to be

deformed outwardly.

[0020] In various embodiments, referring to Fig. 8, as legs 124 and 126 are being

deformed from the shape illustrated in Fig. 7 to the shape illustrated in Fig. 8, ends 128 of

deformable members 124 and 126 may contact crown 122. To facilitate the bending of the

deformable members, crown 122 may include a forming surface, or anvil, for guiding

and/or deforming legs 124 and 126 when they contact crown 122. In order to guide ends

128, anvil 143 of crown 122 can include recesses 144 which can direct ends 128 to move

outwardly as illustrated in Fig. 8 or in any other suitable direction. In various

embodiments, recesses 144 may not deform legs 124 and 126 significantly, however, in the

illustrated embodiment, recesses 144 can be configured to deform legs 124 and 126 at an

approximately 90 degree angle. In various embodiments, as a result, anvil 52 of stapler 30

and anvil 143 of crown 122 can cooperate to deform staple 120 into the shape illustrated in

Fig. 8, for example, or any other suitable shape.

[0021] Referring to Figs. 5 and 6, base 121 of staple 120 can be embedded in

crown 122. In various embodiments, crown 122 can be overmolded onto base 121, such

that crown 122 can tightly surround and envelop base 121 . In at least one embodiment,

material 123 can be formed around a single continuous wire comprising base 121 and

deformable members 124 and 126. In other embodiments, deformable members 124 and

1 6 n he. senarately embedded in material 123. In either event, in at least one



embodiment, crown 122 can include material 123 overmolded onto base 121 where

material 123 can be comprised of a plastic material, such as, for example, a dissolvable,

biofragmentable, or bioabsorbable plastic material. In embodiments using such materials,

the plastic material may include Vicryl or PDS from Ethicon, Inc., for example. As used

herein, the terms dissolvable, bioabsorbable, and biofragmentable generally refer to

materials that can be at least partially assimilated by the body after being implanted into a

patient, for example. In various embodiments, in addition to or in lieu of the above, the

plastic material can include a non-dissolvable, non-biofragmentable, or non-bioabsorbable

plastic material. In either event, in various other embodiments, crown 122 may be

separately manufactured and then assembled to base 121.

[0022] Further to the above, in at least one embodiment, the dissolvable,

biofragmentable, or bioabsorbable materials can at least partially dissolve during the

healing process thereby allowing the tissue compressed within staple 120 to expand and

grow. In at least one embodiment, referring to Figs. 11-15, staple 160 can include crown

162, first deformable member 164, and second deformable member 166, where deformable

members 164 and 166 can each include base 168, deformable leg 170, and second leg 172.

When staple 160 is initially deployed, deformable members 164 and 166 may apply

significant compressive forces to the soft tissue positioned within staple 160 in order to

limit bleeding therefrom. As crown 162 deteriorates, however, the gap between deformed

members 164 and 166 and crown 162 may increase, thereby relaxing the compressive

forces acting on the soft tissue. In some applications, relaxing these compression forces

during the healing process may allow the tissue to slowly expand and return to its normal

ϊ im ββ r r -r • of time. I some embodiments rrnwn 162 can be coated with a



hydrophilic material that initially expands to compress the tissue captured within the staple

before dissolving away thereafter. In these embodiments, the hydrophilic material can

expand by absorbing water from the surrounding tissue and fluids, for example.

[0023] A s a result of the above, when a plurality of staples 160 are inserted into the

soft tissue, staples 160 may cause the soft tissue to become stiff and, in various

circumstances, the tissue may not be permitted to move and expand during the healing

process. However, after crowns 162 of staples 160 have been at least partially dissolved,

deformable members 164 and 166 of staples 160 may be able to move relative to each

other while still holding the underlying tissue together. More particularly, referring to Fig.

14, the material of crown 162 can deteriorate to the point where first member 164 and

second deformable member 166 can become disconnected from each other as illustrated in

Fig. 15. Once first member 164 and second member 166 have become disconnected, they

can move relative to one another and the soft tissue can become less stiff. In various

embodiments, the time required for crown 162 to sufficiently dissolve may depend on the

material used and/or the size of crown 162. Polyglatin 910 material, sold under the trade

name Vicryl, for example, may dissolve in seven to fourteen days.

[0024] In various embodiments, deformable members 164 and 166 can be

comprised of a substantially non-dissolvable or non-bioabsorbable material such as, for

example, titanium, titanium alloy, or stainless steel. In other embodiments, at least one of

deformable members 164 and 166 may be comprised of a bioabsorbable material such as

magnesium or iron, for example. In at least one embodiment, the iron is pure iron. In

either event, the dissolvable material of members 164 and 166 can be selected such that

r i c-- i o V game rate as, s l r t h n n r f t r t n tVif; dissolvable material o f



crown 162. For example, the material of crown 162 can be selected such that it completely

dissolves away while deformable members 164 and 166 are still holding soft tissue

together, for example. Further, in various embodiments, the material of first deformable

member 164 can be selected such that it dissolves faster than the material of second

deformable member 166. Accordingly, deformable members of 164 and 166 in these

embodiments may allow for a staggered release of the tissue. Further to the above, in

various embodiments, at least two adjacent staples 160 can be connected by a bridge

before and/or after the staples 160 have been deployed into the tissue. In these

embodiments, a first staple 160 can be comprised of bioabsorbable materials that dissolve

away at a faster rate than the materials of a second staple 160 attached thereto. Similarly,

the bridge connecting the staples 160 can be comprised of materials that dissolve away at

the same rate, and/or a different rate, than the first and second staples 160. In these

embodiments, the first staples 160 can dissolve away before the second staples 160

allowing for a staggered release of the tissue similar to the above.

[0025] In various embodiments, referring to Fig. 12, crown 162 can include

reduced cross-section 174 intermediate portions 176 and 178. In use, intermediate section

174, as it has a smaller cross-section than portions 176 and 178, may completely dissolve

away before sections 176 and 178 thereby allowing first member 164 to become

unconnected from second member 166 before the entirety of crown 162 has dissolved (Fig.

15). In at least one embodiment, the cross-sections of sections 174, 176, and 178 can be

selected such that deformable members 164 and 166 become unconnected at a desired

stage in the healing process. In other embodiments, crown 162 can include score marks

not shnwnV whi h may reduce the thickness of crown 162 in the scored areas. In at least



one embodiment, crown 122 of staple 120 (Figs. 5-9) and/or crown 162 of staple 160

(Figs. 11-15) may comprise at least one therapeutic drug. In these embodiments, as the

dissolvable material deteriorates, the therapeutic drug can be absorbed by tissue

surrounding the staple. In some embodiments, the drug is dispersed throughout the

dissolvable material such that the drug is steadily released during the healing process,

however, in other embodiments, the therapeutic drug may be unevenly dispersed

throughout the dissolvable material, or layered within and/or on the material, to provide an

increased dosage of the drug at a particular stage in the healing process.

[0026] In various embodiments, referring to Figs. 18-20, surgical staple 200 can

include base 202, first deformable member 204, and second deformable member 206

where deformable members 204 and 206 can extend from base 202. In at least one

embodiment, at least a portion of base 202, first deformable member 204 and/or second

deformable member 206 can have a non-circular cross-section. More particularly,

referring to Fig. 19, the cross-section of deformable member 204, for example, can include

arcuate portion 203 and flat portion 205. In various embodiments, referring to Fig. 18,

base 202 and deformable members 204 and 206 can comprise wire 201, where wire 201

can include a cross-section which is substantially constant throughout the length of wire

201 . In other embodiments, however, first deformable member 204 and second

deformable member 206, for example, can have different cross-sections. In at least one

such embodiment, first deformable member 204 can include a substantially circular cross-

section and second deformable member 206 can include a non-circular cross-section. In

other various embodiments, first deformable member 204 can include a non-circular cross-



section which is different than a non-circular cross-section of second deformable member

206.

[0027] In various embodiments, the cross-sectional geometry of deformable

members 204 and 206 can control the manner and direction in which deformable members

204 and 206 are bent when they are deformed by anvil 52 as described above. In at least

one embodiment, referring to Fig. 19, flat portions 205 can be oriented such that they are

facing each other and/or axis 207 and, as a result, flat portions 205 can cause deformable

members 204 and 206 to bend toward axis 207 when a force is applied thereto. In other

various embodiments, flat portions 205 can be oriented in any suitable manner to allow the

deformable members to bend in a desired direction. In effect, the size and location of flat

portion 205 can affect the moment of inertia of the cross-section and, correspondingly,

affect the manner in which the deformable members respond to the bending stress applied

thereto. In such embodiments, the deformation of deformable members 204 and 206 can

be controlled in order to apply a desired compressive force to the soft tissue captured

within staple 200. More particularly, in at least one embodiment, the deformable members

can be bent until they contact the soft tissue and apply a compressive force to the soft

tissue where the amount of force is largely determined by the amount and direction in

which deformable members 204 and 206 are deformed.

[0028] In at least one embodiment, referring to Figs. 19 and 20, crown 208 can be

molded onto or positioned onto base 202, where crown 208 can be comprised of a

dissolvable, biofragmentable, or bioabsorbable material. In various embodiments, crown

208 can include a compression surface against which soft tissue can be pressed when the

n t i nt r d within staple 200. In at least one embodiment, referring to Fig. 20,



staple 200 can include compression surface 209 where compression surface 209 can

include a wider profile, or larger surface area, than surface 2 11 of base 202. In such

embodiments, as a result, the wider surface area of compression surface 209 may reduce

the stress applied to the soft tissue captured therein. More particularly, for a given

compression force applied to the soft tissue, the resultant stress in the soft issue is inversely

proportionate to the area against which the compression force is applied. Stated another

way, when a force is applied to the soft tissue over a small area, the resultant stress is large,

and, when the same force is applied to the soft tissue over a large area, the resultant stress

is small. In view of the above, the dimensions of compression surface 209 can be selected

in order to achieve a desired stress in the soft tissue captured in staple 200.

[0029] In various embodiments, flat portions 205, as described above, can

cooperate with compression surface 209 of crown 208 to control and/or reduce the stress

applied to the soft tissue captured within staple 200. More particularly, in embodiments

where a round portion of the deformable members contacts the soft tissue, the compressive

force applied to the soft tissue may be applied across a very small area potentially resulting

in a very high stress concentration in the soft tissue. In embodiments where a flat portion

of the deformable members contacts the soft tissue, the force applied to the soft tissue can

be applied across a greater surface area resulting in a lower stress concentration. In view

of the above, the cross-sectional geometry of deformable members 204 and 206 and the

dimensions of compression surface 209 can be selected such that they cooperate to apply a

desired stress to the soft tissue. In embodiments where crown 208 is comprised of a

dissolvable, biofragmentable, or bioabsorbable material, as described above, the

. r s ress applied n tic ran a s crown 208 is



dissolved. More particularly, in at least one embodiment, flat portions 205 and

compression surface 209 can define a first distance therebetween when staple 200 is

initially inserted into the soft tissue which results in a first force, and stress, being applied

to the soft tissue and, after at least a portion of compression surface 209 has dissolved

away, flat portions 205 and compression surface 209 can define a larger distance

therebetween which can reduce the compressive force and thus, stress, applied to the soft

tissue. In various embodiments, at least one of deformable members 204 and 206 can be

comprised of a dissolvable, biofragmentable, or bioabsorbable material. In such

embodiments, portions of deformable members 204 and 206 can, similar to the above,

dissolve away to reduce the compressive force and stress to the soft tissue.

[0030] Referring to Figs. 21-26, staple 252 can include first deformable member

256 and second deformable member 258 where each deformable member can include base

260, first deformable leg 262, and second deformable leg 263. Staple 252 can also include

crown 254 which can be comprised of at least one overmolded or co-molded material. In

at least one embodiment, crown 254 may be comprised of a first material overmolded onto

deformable members 256 and 258 and a second material overmolded onto the first

material, for example. In at least one such embodiment, the second material can be

configured to dissolve away quickly thereby allowing deformable members 256 and 258 to

separate from each other early in the healing process. The first material, however, can be

selected to dissolve at a slower rate than second material in order for crown 254 of staple

252 to continue to provide a compressive force on the tissue even after the second material

has completely dissolved away. In at least one embodiment, the first material can be

in ti n m nlH Honto deformable members 256 and 258 and then permitted to cure, and/or



substantially solidify, before the second material is injection molded onto the first material.

In other various embodiments, the first material and the second material can be injection

molded onto deformable members 256 and 258 at substantially the same time or in rapid

succession. In these embodiments, the first and second materials can chemically bond

together to provide sufficient strength therebetween so that staple 252 may be handled

without the first and second materials separating from one another. In other embodiments,

the first and second materials can form mechanically interlocking features to accomplish

the same result.

[0031] Similar to the above, referring to Figs. 21-26, at least portions of

deformable members 256 and 258 can include a non-circular cross-section. In the various

embodiments illustrated in Figs. 34-57, the cross-sections of the deformable members can

include various combinations of flat, arcuate, and/or radiused surfaces. In the embodiment

illustrated in Figs. 34 and 35, for example, the cross-section of a deformable member can

include a plurality of arcuate surfaces 282. In the embodiment illustrated in Figs. 36 and

37, the cross-section of a deformable member can include a plurality of substantially flat

surfaces 278 and 280. In various embodiments, the cross-section can comprise a triangle, a

rectangle, a square, an oval, a hexagon, a pentagon, a trapezoid or any other suitable shape.

In either event, the cross-sections can be symmetrical or asymmetrical. In various

embodiments, the cross-sections can be configured, as described above, to allow the

deformable members to bend in a particular direction. In at least one embodiment,

referring to Figs. 40 and 41, flat surfaces 278 and 280 can include grooves, or recesses,

283 which can reduce the moment of inertia of the cross-section about at least one axis

where t e Hef rm le member is more suscentible to bending about such an axis.



[0032] As described above, when deformable members 256 and 258, for example,

are inserted through soft tissue, the deformable members can puncture the soft tissue

creating holes therein. As a result, eventhough the deformable members can substantially

fill the puncture holes, blood may flow, at least initially, from the soft tissue surrounding

the puncture holes. In various embodiments of the present invention, at least a portion of

the deformable members can expand and apply a compressive force against the soft tissue

in order to stop, or at least reduce, bleeding from the soft tissue surrounding the puncture

holes. In at least one embodiment, referring to Figs. 27-33, at least a portion of first and

second deformable members 256 and 258 can be coated with expandable coating 274. In

various embodiments, referring to Fig. 28, expandable coating 274 can have a first

diameter when it is initially inserted into the soft tissue and can apply, depending upon the

size of the deformable members and the puncture holes, a first compressive force to the

soft tissue surrounding the deformable members. Thereafter, referring to Fig. 32,

expandable coating 274 can increase in size to apply a larger, or second, compressive force

to the soft tissue surrounding the deformable members. In various embodiments, this

second compressive force may be sufficient to close, or at least constrict, the blood vessels

in the soft tissue surrounding the puncture hole to eliminate, or at least reduce, the flow of

blood therethrough.

[0033] In various embodiments, expandable coating 274 can be comprised of a

hydrophilic material, or any other suitable material which has an affinity for water, that can

absorb blood, or other fluids in the surgical site, in order to expand as described above. In

at least one embodiment, a fluid can be introduced into the surgical site which can cause

extendable matin 274 to expand. In various embodiments expandable coating 274 can



be comprised of a cross-linked ester compound having a polyethylene glycol base polymer,

for example. In at least one such embodiment, expandable coating 274 can be overmolded

onto at least a portion of staple 252 using an injection molding process. In other various

embodiments, the deformable members and/or crown can be entirely comprised of an

expandable material. In either event, after expandable material 274 has expanded, at least

a portion thereof can begin to dissolve and can be absorbed by the patient's body. In such

embodiments, the second compressive force applied to the soft tissue can be relaxed and

the soft tissue can be permitted to expand and grow in order to fill the puncture holes.

Such embodiments can be particularly useful when the deformable members are also

comprised of dissolvable or bioabsorbable materials as described above. In various

embodiments, the expandable coating can also comprise a therapeutic agent, for example,

which can be released as expandable coating 274 is dissolved.

[0034] While expandable coating 274 is demonstrated in connection with a staple

having deformable members with substantially circular cross-sections, expandable coating

274 can also be applied to deformable members having a non-circular cross-section

including, but not limited to, the cross-sections disclosed in Figs. 34-57. In other various

embodiments, expandable coating 274 can be applied to any other suitable type of surgical

fastener. In at least one such embodiment, a suture, or surgical thread, can be at least

partially coated with an expandable coating. In use, the suture, or thread, can create

puncture holes in the soft tissue when they are inserted therein and the expandable coating

can expand to fill the puncture holes as described above.

[0035] In various embodiments, referrring to Figs. 58-66, staple 302 can include

base 304. first deformable member 306, and second deformable member 308. In at least



one embodiment, staple 302 can further include crown 310 having apertures 312 defined

therein which can be configured to receive first deformable member 306 and second

deformable member 308. As described in further detail below, deformable members 306

and 308 can be configured to move, or slide, within apertures 312 such that base 304 can

be moved relative to crown 310. In at least one such embodiment, each aperture 312 can

define an axis 314 extending therethrough where deformable members 306 and 308 can be

configured to move along axes 314 when they are moved within apertures 312. In various

embodiments, crown 310, referring to Figs. 61-63, can include recess 320 which can be

configured to receive base 304 and at least limit, if not prevent, relative movement between

base 304 and crown 310. In at least one embodiment, base 304 can be movably positioned

within recess 320 such that recess 320 can permit deformable members 304 and 306 to

move along axes 314 but at least inhibit base 304 from moving transversely to axes 314.

In various embodiments, recess 320 can be configured to receive base 304 in a press-fit

and/or snap-fit configuration such that, once base 304 is positioned in recess 320, base 304

can be substantially immovable relative to crown 310.

[0036] In various embodiments, referring to Figs. 67-70, staples 302 can be

removably stored within a staple cartridge, such as staple cartridge 318, for example. In at

least one embodiment, staple cartridge 318 can include body 326 having cavities 316

defined therein. Staple cartridge body 326 can further include deck 328 having top surface

330 where cavities 316 can include an opening in top surface 330. In various

embodiments, each cavity 316 can be configured to receive at least a portion of a base 304

and deformable members 306 and 308 of a staple 302 where deck 328 can include recesses

, A wrUir-u ^onfigured to receive crowns 10 Tn ii referring to Fig. 67, base 304



can be situated in a first position in cavity 316 before it is moved toward crown 310. In at

least one embodiment, deformable members 306 and 308 can include ends 336 where, in

this first position, ends 336 can be positioned within or proximal to apertures 312. In such

embodiments, as a result, when deformable members 306 and 308 are moved relative to

crown 310 as described above, deformable members 306 and 308 can already be aligned

with axes 314 and the possibility of deformable members 306 and 308 becoming

misaligned with apertures 312 can be reduced.

[0037] In various embodiments, referring to Figs. 67 and 68, deformable members

306 and 308 and base 304 can be moved, or slid, relative to crown 310 by driver 338. In at

least one embodiment, the staple cartridge can further include a sled configured to lift

driver 338 and move base 304 toward crown 310. Although the sled is not illustrated in

Figs. 67 and 68, exemplary sleds are described and illustrated in the present application

including sled 62 in Figs. 3 and 10. In various embodiments, referring to Fig. 68, driver

338 can push or slide base 304 until base 304 contacts crown 310 and engages recess 320

as described above and deformable members 306 and 308 are inserted into soft tissue

positioned above top surface 330. Thereafter, referring to Fig. 69, base 304 and crown 310

can be forced upwardly by driver 338 such that crown 310 is removed from recess 334. In

various embodiments, crown 310 can be press-fit or snap-fit within recesses 334 such that

driver 338 must apply a sufficient force to dislodge crown 310 from recess 334. In other

various embodiments, although not illustrated, crown 310 can be integrally molded with

deck 328 such that driver 338 must apply a sufficient force to base 304 to break crown 310

away from staple cartridge body 326.



[0038] In various embodiments, driver 338 can be configured to drive deformable

members 306 and 308 against an anvil such that the deformable members are deformed by

the anvil, as described above. Thereafter, as described above, the deformable members can

capture the soft tissue and compress it against crown 310. In various embodiments, crown

310 may further include tissue-contacting surface 324 which can be used to control the

compressive pressure applied to the soft tissue. More particularly, when surface 324

includes a large area against which the soft tissue can be compressed, the compressive

pressure applied to the soft tissue can be much less than when surface 324 includes a

smaller area. In at least one embodiment, tissue-contacting surface 324 can have a first

width and base 304 can have a second width. In at least one such embodiment, the first

width of tissue-contacting surface 324 can be wider than the second width of base 304 such

that only tissue-contacting surface 324 comes into contact with tissue during staple 302

deployment or firing.

[0039] In various embodiments, tissue can be captured and compressed between

staple cartridge 318 and the anvil before staples 302 are deployed into the soft tissue. In at

least one embodiment, crowns 310 can be positioned within recesses 334 of staple

cartridge body 326 such that surfaces 324 of crowns 310 can be aligned, or substantially

flush, with top surface 330 of deck 328. In at least one such embodiment, the compressive

force, or pressure, applied to the soft tissue by deck 328 and crowns 310 can be

substantially the same. In other various embodiments, crowns 310 can be positioned

within recesses 334 such that surfaces 324 are positioned above top surface 330 of staple

deck 328. In such embodiments, the compressive force, or pressure, applied to the soft

ti ue hv rrnwns 10 can be greater than the comnressive force, or pressure, applied by



deck 318. In various embodiments, the relative distance between surfaces 324 and top

surface 330 can be selected to provide a desired pre-deployment compression force, or

pressure, to the soft tissue. In other various embodiments, surfaces 324 can be positioned

below top surface 330 of deck 328 such that the compression force, or pressure, applied to

the soft tissue by surfaces 324 is less than the compressive force, or pressure, applied by

deck 328.

[0040] In various embodiments, referring to Figs. 59, 62, and 65, staple 302' can

include deformable members 306 and 308 which may be configured to pierce crown 310'

in lieu of passing through apertures 312. In such embodiments, ends 336 of the

deformable members can be sharp enough to puncture crown 310' and create holes therein

which can allow deformable members 306 and 308 to move, or slide, relative thereto. In

other various embodiments, referring to Figs. 60, 63, and 66, deformable members 306"

and 308" can be positioned outside the perimeter of crown 310". In at least one such

embodiment, although not illustrated, crown 310" can include recesses, or slots, which can

be configured to slidably receive deformable members 306" and 308".

[0041] In various embodiments, referring to Figs. 72-76, several staples can be

connected together in order to control the distribution of the compressive force or pressure

applied to the soft tissue captured within the staples. In at least one embodiment, the

crowns 310 of several staples 302 can be connected together by bridges 340 such that

bridges 340 and crowns 310 can apply a compresive force to the soft tissue over a larger

area and reduce the pressure and stress applied to the soft tissue. In various embodiments,

bridges 340 can also assist in preventing a staple 302 from tearing through or being pulled

+v. Hgh force is applied to a



particular staple 302, this force can be distributed to one or more other staples 302 in the

soft tissue via bridges 340 and possibly prevent the soft tissue from being damaged. In

various embodiments, tissue-contacting surfaces 324 can be positioned above bridges 340

such that bridges 340 apply a lesser compressive force, or pressure, to the soft tissue than

crowns 310. In other various embodiments, although not illustrated, the top surfaces of

bridges 340 can be aligned, or substantially flush, with surfaces 324 such that crowns 310

and bridges 340 can apply subtantially the same compressive force, or pressure, to the soft

tissue. In various embodiments, bridges 340 can be flat, contoured, arcuate or any other

suitable shape and can have any suitable cross-sectional arrangement.

[0042] In various embodiments, referring to Figs 74 and 75, staple cartridge 318

can further include intermediate recesses 342 defined in deck 328 where recesses 342 can

be configured to accept bridges 340. In various embodiments, bridges 340 can be

positioned within recesses 342 such that they can be removed therefrom when staples 302

are deployed as described above. In other various embodiments, bridges 340 can be press-

fit, snap-fit, or integrally molded with deck 328. Similar to the above, a staple driver can

be configured to apply a sufficient force to staples 302 and/or bridges 340 to dislodge

bridges 340 from deck 328. In either event, the driver, although not illustrated in Figs. 72-

76, can be configured to deploy the connected staples 302 at substantially the same time.

In other various embodiments, bridges 340 can be flexible enough to permit the driver to

deploy the connected staples 302 in series. In various embodiments, although not

illustrated, more than one bridge 340 can be used to connect the crowns 310 of adjacent

staples 302. In at least one embodiment, four or more adjacent staples 302 can be



connected to each other by bridges 340, however other embodiments are envisioned

including more than or less than four connected staples.

[0043] In various embodiments, referring to Fig. 74, staples 302 can be positioned

in several rows, or lines, where bridges 340 can connect staples 302 which are in the same

row and/or in different rows. By way of example, referring to Figs. 74-76, crowns 310 of

staples 302 in a first row can be connected while, in the same embodiment, the crowns 310

of these staples can be connected to crowns 310 of staples 302 in a second and/or third

row. In various embodiments, bridges 340 and crowns 310 can be injection molded onto

bases 304. In at least one embodiment, bridges 340 and crowns 310, or portions thereof,

can be comprised of an absorbable, biofragmentable, or dissolvable material. In various

embodiments, bridges 340 and crowns 310 can be at least partially comprised of a

therapeutic drug as discussed above.

[0044] In various embodiments, as described above, soft tissue can be compressed

between an anvil and a staple cartridge, for example, before staples are deployed from the

staple cartridge. In various embodiments, referring to Fig. 84, soft tissue 360 can be

compressed between anvil 346, top surface 330 of staple cartridge 318, and tissue

contacting surfaces 324 of staple crowns 310. In at least one embodiment, such

compression can push blood, or other fluids, out of soft tissue 360 and reduce the thickness

of soft tissue 360 before the staples are inserted therein which can allow the staples to

achieve a greater clamping force, or purchase, in the soft tissue. In at least one

embodiment, anvil 346 can include compression surface 350 which can be configured to

contact soft tissue 360 as described above. In various embodiments, compression surface

pockets 348 defined therein which can be configured to receive and



deform ends 336 of deformable members 306 and 308 such that staples 302 can capture

soft tissue 360 therein. In at least one embodiment, however, soft tissue 360 can flow into

anvil pockets 348 thereby allowing the soft tissue to expand before the staples are inserted

therein. As a result, the soft tissue may be thicker in the areas underlying pockets 348,

and, correspondingly, the soft tissue surrounding deformable members 306 and 308, which

can reduce the clamping force or purchase of the staples in the soft tissue.

[0045] In various embodiments, the surgical staples, for example, can include

features which can inhibit, or even prevent, this phenomenon from occurring. More

particularly, referring to Figs. 77-79, staples 302 can include projections 344 extending

from crown 310 which can cooperate with anvil pockets 348 to determine the pressure of

the soft tissue positioned therebetween. In at least one embodiment, projections 344 can

be configured such that the distance between projections 344 and anvil pockets 348 is

substantially the same distance as the distance between tissue contacting surfaces 324 of

crowns 310 and tissue compression surface 350 of anvil 346. In these embodiments, as a

result, the force, or pressure, applied to the soft tissue can be substantially uniform before

staples 302 are deployed therein. In other various embodiments, the distance between

projections 344 and anvil pockets 348 can be smaller than the distance between staple

surfaces 324 and anvil compression surface 350. In such embodiments, the force, or

pressure, applied to the soft tissue can be greater in the areas of the soft tissue surrounding

deformable members 306 and 308. In at least one embodiment, as a result, a greater

amount of blood, or fluids, can be removed from the soft tissue surrounding deformable

members 306 and 308 and a greater clamping force or pressure can be generated by staples

embodiments, projections 344 can also mnnerate with anvil pockets 348



to reduce bleeding from the soft tissue at puncture holes created in the soft tissue by

deformable members 306 and 308. In such embodiments, projections 344 can essentially

act as a clamp and can ameliorate problems associated with bleeding from the soft tissue

surrounding the puncture holes.

[0046] In various embodiments, as described above, projections 344 can be located

adjacent to deformable members 306 and 308, however, other embodiments are envisioned

in which one or more projections can be utilized in any suitable location on the staple to

control the force, or pressure, applied to the soft tissue. In at least one embodiment,

projections 344 can be integrally formed with crown 310a during an injection molding

process, for example, and/or projections 344 can be assembled to staples 302. In either

event, projections 344 can be comprised of the same material as, or a different material

than, the material comprising crown 310. While projections 344 have been described and

illustrated as being generally semicircular portions, projections 344 can include any other

suitable shape that can compress tissue within anvil pockets 348, for example. In various

embodiments, although not illustrated, projections 344, or any other suitable projections,

can extend from deck 328 of staple cartridge 318 and/or deformable members 306 and 308.

[0047] In various embodiments of the present invention, surgical staples can be

produced by an injection molding process. In at least one embodiment, referring to Figs.

85-88 and 105, elongate member 402 may be placed into a mold. In various embodiments,

elongate member 402 can be placed directly into the mold or, alternatively, referring to

Fig. 105, elongate member 402 can be placed into transfer block 404 and then transfer

block 404 can then be placed into the mold as described in greater detail below. In either

v nt referrin σ tn Fig. 85, elongate member 402 can comnrise a plurality of deformable



members 406 where each deformable member 406 can include a base 408 and at least one

leg 410.

[0048] In various embodiments, elongate member 402 may be comprised of any

suitable material such as plastic, titanium, or any other suitable metal. In at least one

embodiment, referring to Fig. 85, elongate member 402 can be comprised of a wire and

can have a generally serpentine shape. In various embodiments, the term "serpentine

shape" can include any non-linear shape which can allow the elongate member to be

separated into two staple portions. In at least one embodiment, elongate member 402 can

be formed into a generally serpentine shape before and/or during the placement of elongate

402 into the mold or transfer block 404.

Further to the above, elongate member 402 can have a cross sectional-shape comprising

any of the shapes discussed above or any other cross sectional-shape suitable for making

staples.

[0049] In various embodiments, referring to Fig. 105, elongate member 402 can be

placed in the mold or transfer block 404 such that the bases 408 of deformable members

406 can be situated in a plurality of pre-defined cavities 409. In at least one embodiment,

the mold can be closed such that molten material can then be injected into sprue cavities

411 and flow into runner cavities 403 in order to fill cavities 409 with the molten material

and at least partially encapsulate bases 408, for example. In various embodiments, the

molten material can include a plastic, a metal, and/or any other suitable material. Once

cavities 409 have been filled with the molten material, the flow of molten material may

cease and, referring to Fig. 86, the molten material can then harden to form overmolded

crowns 426. In various embodiments, crowns 426 may have the shape of cavities 409 and,



in at least one embodiment, crowns 426 can also be formed onto at least a portion of legs

410. Thereafter, in various embodiments, elongate member 402 can comprise staple strips

412 which may be joined together by connection segments 434 and legs 410 of first staples

413 and second staples 415.

[0050] In various embodiments, as mentioned above, each staple strip 412 can

include connection segments 434 as a result of the molding process. More particularly, the

mold or transfer block 404 can include runner cavities 403 which can place cavities 409,

for example, in fluid communication with each other. Such runner cavities 403 can be

useful for assuring that each cavity 409 is filled with molten material and, owing to the

molten material that hardens in runner cavities 403, connection segments 434 can extend

between crowns 426 of first and second staples 413 and 415, for example. Referring to

Fig. 87, in various embodiments, connection segments 434 may be removed from first

staples 413 and second staples 415. In at least one embodiment, the connection segments

434 can be removed from the staples by a cutting mechanism or hot knife, for example,

operably engaged with the mold and/or transfer block 404. In other embodiments,

connection segments 434 can be removed from staples 413 and 415 after staple strips 412

have been removed from the mold and/or transfer block 404. In other various

embodiments, connection segments 434 can remain connected to staples 413 and 415 when

staple strips 412 are loaded into a staple cartridge and, in various embodiments, connection

segments 434 can be removed from, or remain connected to, staple strips 412 after they are

deployed from the staple cartridge.

[0051] After, before, or contemporaneous with the removal of connection segments

-H4 tfmle strin 4 12 can be cut in order to seoarate first stanles 413 from second staples



415. In various embodiments, referring to Fig. 88, staple legs 410 can be cut along line

401 such that staple legs 410 are substantially the same length. In alternative

embodiments, referring to Fig. 87, staple legs 410 can be cut along lines 401 ' and/or 401",

for example, such that staple legs 410 are different lengths. In various embodiments,

staples having shorter legs can provide a different compression force, or pressure, to soft

tissue captured therein, for example, than staples having longer legs. In such

embodiments, legs 410 can be cut to a desired length such that they can apply a desired

compression force, or pressure, to the soft tissue. In either event, in various embodiments

where connection segments 434 have not yet been removed, referring to Fig. 88, legs 410

of first staples 413 can be separated from legs 410 of second staples 415 in order to

separate staple strips 412. Although staple strips 412 are illustrated as substantially linear

staple strips, staple strips 412 can form a circular ring of staples or any other suitable

configuration. In embodiments where connection segments 434 have already been

removed, referring to Fig. 87, the cutting process can separate first staples 413 from second

staples 415.

[0052] In various embodiments, referring to Fig. 105, the cutting process may

occur through the use of transfer block 404 when elongate member 402 has been

positioned therein. More particularly, transfer block 404 can include a plurality of slots

428 which can be configured to receive a cutting member (not illustrated) where the

cutting member can sever legs 410 as described above. In at least one embodiment, the

cutting member can be configured to sever legs 410 at any suitable location within slots

428 such that staple legs 410 can be cut to a suitable length. In various embodiments, first

such that it h ςhnrtpr ]po<i 4 10 than ond staple 415, for example.



In other various embodiments, the cutting member can also sever legs 410 at more than

one location within slot 428. In such embodiments, the transfer block 404 can remain

closed and hold staple strips 412 in place while legs 410 are being separated. In other

embodiments, the cutting step may occur after the mold or transfer block 404 is opened. In

various embodiments, the cutting step can be performed after transfer block 404 has been

removed from the mold such that the cutting step can be performed at a cutting station, by

hand or by any other suitable cutting method.

[0053] In various embodiments, the method of making staples can include an

automated process. In at least one embodiment, the automated process can include a wire

forming machine which can bend wire to form elongate members 402. The automated

process can further include transfer block 404 which can be positioned on a rotary table or

conveyor and can be configured to receive elongate members 402. In various

embodiments, the automated process can further include a robotic arm or other transfer

mechanism for positioning one or more elongate members 402 within transfer block 404.

Thereafter, the automated process can utilize a shuttle mechanism, for example, for

moving transfer block 404 into the mold where the molten material can be injected therein.

In various embodiments, the shuttle mechanism, for example, can remove transfer block

404 from the mold such that transfer block 404 can be moved to a cutting station as

described above to cut elongate member 402 and/or connection segments 434. In other

embodiments, as outlined above, this cutting step can occur while transfer block 404 is

positioned within the mold. In either event, transfer block 404 can be opened and staple

strips 412 and/or the singulated staples 413 and 415 can be removed and the automated

nrn p c c r u t c d



[0054] In other various embodiments, referring to Fig. 89, the deformable members

406' of elongate member 402' can each include two bases 408', two legs 410', and

intermediate portion 420 which can connect bases 408'. In at least one embodiment,

referring to Fig. 90, intermediate portion 420 can be severed to create two middle legs 418.

In other various embodiments, referring to Figs. 91-93, deformable members 406" of

elongate member 430 can be arranged such that the staples are positioned in a side-by-side

configuration and joined by connector 432. In such embodiments, each staple can have

two deformable legs 424, two bases 416 and, in at least one embodiment, intermediate

portion 420 can be separated to create two middle legs 418 as described above. In at least

one such embodiment, referring to Fig. 106, elongate member 430 can be positioned

within a transfer block 404', for example, such that crown 426', referring to Fig. 92, can be

molded onto bases 416. In at least one various embodiment, transfer block 404' can

include apertures or slots 428' through which a cutting member can be operably engaged to

separate connector 432 from legs 424. In various embodiments, similar to the above, the

cutting member can be configured to sever legs 424 at different locations within slot 428'

in order to selectively cut staple legs 424 to a desired length.

[0055] In other various embodiments, referring to Figs. 94-104, separate

deformable members 436 can be positioned within the mold and/or transfer block 404". In

at least one such embodiment, referring to Fig. 94, individual deformable members 436

can include at least one leg 438 and base 440 wherein each base 440 can be positioned

within a cavity 409" of the mold or transfer block 404", referring to Fig. 104, to receive

crown 426" molded thereon.



[0056] In various embodiments of the present invention, as outlined above, surgical

staples can be removably stored within a staple cartridge and can be deployed from the

staple cartridge by a sled which can be configured to traverse the staple cartridge. In at

least one embodiment, as described above, the staple cartridge can further include drivers

which can be lifted by the sled and can, correspondingly, deploy the staples from the staple

cartridge. In various embodiments, as also described above, the staples can include

features which can cooperate directly with the sled such that the staples can be deployed

from the staple cartridge without drivers. In either event, the staples can be moved within

staple cavities in the staple cartridge as they are deployed and, in various circumstances,

the staples may rotate, or tilt, within the staple cavities which can cause the staples to be

deployed in an undesired orientation or become stuck within the staple cavities. In various

embodiments of the present invention, the staples and/or the staple cartridge cavities can

include features which can at least inhibit, if not prevent, unwanted rotation, or tilting, of

the staples.

[0057] In various embodiments, referring to Figs. 107-1 10, staple cartridge 451 can

include at least one staple cavity 452 defined therein. In at least one embodiment, referring

primarily to Figs. 109 and 110, staple cavity 452 can include one or more arcuate portions,

or sides, 454 which can be configured to cooperate with a surgical staple positioned within

the cavity 452 such that the staple does not substantially rotate relative to axis 450. In

various embodiments, referring to Figs. 111 and 112, surgical staple 456 can include

crown 462 and at least one leg 460, where crown 462 can include arcuate portions, or

sides, 464 which can be configured to cooperate with arcuate portions 454 of staple cavity

arcuate po i n 454 nf stflnip mvitv 452 can provide bearing



surfaces against which arcuate portions 464 of staple 456 can abut as staple 456 is moved

along the z-axis of the cavity, or axis 450, and prevent, or at least inhibit, staple 456 and

crown 462 from tilting, or rocking, within cavity 454. In at least one embodiment, arcuate

portions 464 of crown 462 can frictionally engage arcuate portions 454 of cavity 452 such

that there is a substantially uniform friction force acting on arcuate portions 464 of crown

462. In various circumstances, referring to regions 465 in Fig. 110, for example, arcuate

portions 454 can also allow cavities 452 to be positioned in a tightly packed arrangement.

[0058] In various embodiments, referring to Figs. 111-1 13, arcuate portions 464 of

staple 456 can comprise cylindrical, or at least partially cylindrical, portions where the

cylindrical portions can prevent staple 456 from tilting, or rocking, within staple cavity

452. More particularly, the cylindrical portions can cooperate with arcuate portions 454 of

staple cavity 452 such that one end of staple 456 does not substantially dip or raise above

the other end of staple 456. In at least one embodiment, referring to Figs. 110-1 12, staple

456 can include distal end 457 and proximal end 459 and, in addition, staple cavity 452

can include distal end 461 and proximal end 463. In various embodiments, ends 461 and

463 of cavity 452 can be configured to guide crown 462 along axis 450 such that ends 457

and 459 do not substantially tilt, or rock, toward or away from axis 450. In such

embodiments, as a result, deformable members 460 can be deformed by an anvil at

substantially the same time and can be deformed substantially the same amount to apply

substantially the same compressive force to the soft tissue captured in staple 456. In

various embodiments, the crown of the surgical staple can include an entirely arcuate side

(not illustrated) and the staple cavity, referring to Fig. 116, can include an arcuate side wall
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454 which can be configured to cooperate with the arcuate side of the staple as described

above.

[0059] Although arcuate and cylindrical portions are described above, the present

invention is not limited to such configurations. In various embodiments, referring to Figs.

110-112, staple cavities 454 can include substantially rectangular notches 470 which can

be configured to receive projections 486 extending from crown 462. In at least one

embodiment, notches 470 and projections 486 can be configured to prevent, or at least

inhibit, staples 456 from rotating or tilting within cavities 454 as described above. In

various embodiments, referring to Figs. 114-116, the crown of the surgical staple can

include at least one diagonal, or angled, portion (not illustrated) where the staple cavity can

include a cooperating diagonal, or angled, portion 472. In various alternative

embodiments, referring to Fig. HOA, staple cartridge 451' can include staple cavities 452'

where cavities 452' can include one or more square, or at least substantially square, corners

454'. In such embodiments, corners 454' can be configured to cooperate with

corresponding square, or substantially square, corners on staples positioned within cavities

452' in order to prevent, or at least limit, relative movement about the x and y axes

illustrated in Fig. HOA. In various embodiments, when a staple sled is moved within

staple cartridge 451' in a direction illustrated by arrow D5 the sled can shift the staples

within cavities 452' in direction D causing one or more square corners of the staple to sit

flushly within square corners 454'. In these circumstances, the cooperating squ

can prevent, or at least resist, the staples from rotating about the x

Further to the above, the alignment of the square corr

in Vϊhit thp stanies from becoming w ed "



various embodiments, as illustrated in Fig. HOA, staple cavities 452' can include both

arcuate and square features and receive at least the benefits of each feature described

above.

[0060] In various embodiments, referring to Figs. 107-1 10, staple cartridge 451 can

include staple cartridge body 453 including first end 474 and second end 476. In at least

one embodiment, slot 478 can be formed between first end 474 and second end 476 where

slot 478 can be configured to accept a cutting member. Further to the above, slot 478 can

define first side 480 and second side 482 of staple cartridge body 453 where a plurality of

staple cavities 452 can be defined in staple cartridge body 453 on first side 480 and/or on

second side 482. In at least one embodiment, cavities 452 on both first side 480 and

second side 482 can be transversely situated, or oriented in an acute angle, with respect to

slot 478 and, in at least one embodiment, cavities 452 can be substantially parallel to each

other.

[0061] In various embodiments, as described above, surgical staplers can be

configured to deploy surgical staples in parallel rows on opposite sides of an incision. In

such embodiments, referring to Fig. 117, one or more rows of staples 500 can be used to

join together or compress soft tissue 502 in order to prevent or reduce bleeding from the

soft tissue on both sides of incision 504, for example. In various embodiments, these rows

of staples 500 can be off-set, or staggered, relative to each other such that staples 500 can

overlap each other and constrict blood vessels in soft tissue 502, especially blood vessels

that extend perpendicular, or substantially perpendicular, to incision 504. Although such a

staple pattern can be suitable for its intended purpose, improvements can be made thereto,



especially in relation to blood vessels which extend in a transverse and/or parallel direction

to incision 504.

[0062] In various embodiments, referring to Figs. 118 and 119, staple cartridge 506

can include staple cartridge body 508 where staple cartridge body 508 can include top

surface 510, bottom surface 512, distal end 514, proximal end 516, and two side walls 518.

In at least one embodiment, side walls 518 of staple cartridge body 508 can extend

between top surface 510 and bottom surface 512, and top and bottom surfaces 510 and 512

can be defined between distal end 514 and proximal end 516. In various embodiments,

referring to Figs. 118 and 119, staple cartridge body 508 can further include slot 520 where

the longitudinal axis of slot 520 can be parallel to, or substantially parallel to, a

longitudinal axis of body 508. In at least one embodiment, "substantially parallel", for

purposes herein, can mean being within about 15 degrees of parallel in either direction. In

various embodiments, slot 520 can be defined through proximal end 516 and/or distal end

514 and can be configured to receive a cutting member adapted to sever soft tissue, for

example. In either event, slot 520 can define first side 522 and second side 524 of staple

cartridge body 508.

[0063] In various embodiments, referring to Figs. 118 and 119, staple cartridge

body 508 can include at least one first staple cavity 526 and at least one second staple

cavity 528 where first cavity 526 and second cavity 528 can be defined in top surface 510

and/or bottom surface 512. In at least one embodiment, first cavity 526 and second cavity

528 can be situated on first side 522 and/or on second side 524 of staple cartridge body

508. In various embodiments, first cavity 526 and second cavity 528 can each have a first

H fϊ ried between first end 530



and second end 532 of first cavity 526 and, similarly, second axis 536 can be defined

between first end 530 and second end 532 of second cavity 528. In at least one such

embodiment, first axis 534 of first cavity 526 can be transverse to second axis 536 of

second cavity 528 such that axes 534 and 536 can create an acute or obtuse angle

therebetween. In other various embodiments, first axis 534 of first cavity 526 may be

perpendicular to, or substantially perpendicular to, second axis 536 of second cavity 528.

In various embodiments, still referring to Figs. 118 and 119, a plurality of first cavities 526

can be parallel to, or substantially parallel to, one another and, likewise, a plurality of

second cavities 528 can be parallel to, or substantially parallel to, one another. In other

various embodiments, neither the plurality of first cavities 526 nor the plurality of second

cavities 528 may be parallel to, or substantially parallel to, each other.

[0064] In at least one embodiment, first cavity 526 can be configured to receive a

first staple and second cavity 528 can be configured to receive a second staple where each

staple can include a first leg 544 and a second leg 546. In at least one embodiment,

referring to Fig. 120, first leg 544 of the first staple may be situated at first end 548 of first

cavity 538 and second leg 546 of first staple may be situated at second end 550 of first

cavity 538. In a similar fashion, first leg 544 of second staple may be situated at first end

548 of second cavity 540 and second leg 546 of second staple may be situated at second

end 550 of second cavity 540. In various embodiments, both first leg 544 of the first staple

and second leg 546 of the second staple can lie on, or be positioned closely proximate to,

common axis 552. In such embodiments, common axis 552 can define first common axis

side 554 and second common axis side 556. In various embodiments, second leg 546 of

h firct t r l in -fir cavity 538 inav lie nn first common a side 554 and first leg 544 of



the second staple in second cavity 540 may lie on second common axis side 556. As a

result of such a configuration, referring to Fig. 120, for example, the first and second

Staples can be configured to compress, or constrict, blood vessels which extend

perpendicular to axis 552 and, in addition, blood vessels which extend transverse and/or

parallel to axis 552.

[0065] In various embodiments, referring to Fig. 120, first axis 558 may be defined

between first leg 544 and second leg 546 of the first staple within first cavity 538, and,

similarly, second axis 560 may be defined between first leg 544 and second leg 546 of the

second staple within second cavity 540. In at least one embodiment, first axis 558 can be

transversely situated with respect to second axis 560 such that, in effect, first cavity 538

and second cavity 540 can be situated transversely with respect to each other. In other

various embodiments, first axis 558 can be perpendicular to, or substantially perpendicular

to, second axis 560 such that first cavity 538 and second cavity 540 are perpendicularly

situated with respect to each other.

[0066] In various embodiments, referring to Fig. 121, staple cartridge body 508 can

include a plurality of first cavities 562 and a plurality of second cavities 564 defined

therein which can be configured to receive first and second staples, respectively, where the

staples can each include a first leg 568 and a second leg 570. In various embodiments,

similar to the above, first legs 568 of the first staples can be situated at first ends 574 of

first cavities 562 and, similarly, second legs 570 of the first staples can be situated at

second ends 576 of first cavities 562. In at least one embodiment, first legs 568 of the

second staples can be situated at first ends 574 of second cavities 564 and second legs 570

nf t e nn t ni s may be situated at second ends 576 of second cavities 564. In



various embodiments, again referring to Fig. 121, first legs 568 of the first staples can be

positioned on one side of axis 578 and second legs 570 of the first staples can be

positioned on the other side of axis 578. In at least one embodiment, first legs 568 of the

second staples can be positioned on the same side of axis 578 as second legs 570 of the

first staples. In various embodiments, second legs 570 of the second staples can be

positioned on the opposite side of axis 578 that first legs 568 of the second staples are

positioned on. In other various embodiments, the first and second staples can be arranged

in any other suitable configuration as long as legs 568 and 570 of first staples 566 and legs

568 and 570 of second staples 572 are each respectively situated on opposite sides of

common axis 578.

[0067] In various embodiments of the present invention, buttress material can be

used to stiffen and/or strengthen soft tissue after it has been stapled. In at least one

embodiment, referring to Figs. 122-127, buttress material 600 can be used in conjunction

with a surgical stapler where the surgical stapler can include anvil 602 and staple cartridge

610. In such embodiments, surgical staples can be deployed from staple cartridge 610 and

can be deformed by anvil 602 in order to capture buttress material 600 against soft tissue

612 positioned between staple cartridge 610 and anvil 602. In various embodiments,

buttress material 600 may be releasably retained to anvil 602 and/or staple cartridge 610.

More particularly, in at least one embodiment, anvil 602 can include first lip 604 extending

therefrom which can be configured to releasably capture buttress material 600 to anvil 602.

In various embodiments, first lip 604 can fully surround the perimeter of buttress material

600, or, in other embodiments, first lip 604 can contact less than the full perimeter of

Vmttr ce m t ri l in various embodiments the term "nerirneter" can include the



geometric perimeter of the buttress material and, in addition, the outer portions, edges, or

areas of the buttress material. In at least one embodiment, anvil 602 may further include

second lip 606 extending therefrom which can releasably capture buttress material 600 in a

similar fashion as first lip 604. In at least one alternative embodiment, referring to Fig.

124, anvil 602 can include one or more notches, or slots, 608 which can releasably retain

buttress material 600 to anvil 602. In various embodiments, notches, or slots, 608 can be

used in conjunction with first lip 602 and/or second lip 604, for example.

[0068] In various embodiments, as outlined above, anvil 602 and staple cartridge

610 can comprise jaw members which can be configured to apply a compressive force, or

pressure, to soft tissue 612 captured therebetween. Staple cartridge 610, referring to Fig.

125, can include a plurality of staples 614 situated therein where each staple 614 can

include at least one deformable member having an end 616. In at least one embodiment,

buttress material 600 can include apertures 620 therein where apertures 620 can be

configured to receive staple ends 616 such that the deformable members of staples 614 can

move, or slide, relative to buttress material 600. In alternative embodiments, staple ends

616 can be configured to pierce buttress material 600 to create apertures therein. In either

event, staples 614 can be deployed toward anvil 602 such that staple ends 610 can contact

anvil pockets 618 in anvil 602 and the deformable members of staples 614 can be bent as

illustrated in Fig. 126. In at least one embodiment, as a result, the deformable members

can contact buttress material 600 and apply a force thereto to dislodge buttress material

600 from anvil 602. Stated another way, the deformable members can extend through

buttress material 600 in a first direction and contact buttress material 600 in a second

Hir tinn W l- inσdeformed by anvil 602. In at least one embodiment, buttress material



600 may not be immediately released from anvil 602 after the deformable members have

been deformed. In such embodiments, referring to Fig. 127, buttress material 600 can be

released from anvil 602 when anvil 602 is moved into its open position.

[0069] In various embodiments, as outlined above, buttress material 600 may

strengthen or stiffen the soft tissue 612. More particularly, in at least one embodiment,

buttress material 600 can increase the modulus of elasticity of the soft tissue after it has

been affixed to thereto. In various embodiments, the buttress material can distribute the

compressive load of the staples over a larger area thereby reducing the stress created within

the soft tissue. In at least one embodiment, buttress material 600, for example, can

prevent, or at least inhibit, the soft tissue from entering into anvil pockets 618. More

particularly, when anvil 602 is closed onto the soft tissue and a compressive pressure is

applied thereto, the soft tissue may flow into anvil pockets 618 to reduce this pressure and

thereby affect the ability of the staples to properly engage and retain the soft tissue. When

buttress material 600 is used, however, buttress material 600 can be configured to block, or

at least substantially block, the soft tissue from entering into anvil pockets 618. In various

embodiments, buttress material 600 can be comprised of an absorbable, biofragmentable,

or dissolvable material, much like the materials that can be used to form crowns 310 and

bridges 340 described above. In at least one embodiment, buttress material 600 can

include a therapeutic material that can be released to aid in healing, as discussed above. In

various embodiments, a flexible, rigid or semi-rigid substance can be used to create

buttress material 600.

[0070] Various embodiments of the present invention are directed to surgical

fnr t l st part of the procedure, end



effector 36 of endocutter 30 is loaded with staple cartridge 64 (see Fig. 3) having staples

with an integrated crown-driver. Further, the integrated crown-driver may include

recesses, such as recesses 144 shown in Figs. 5-9, for turning the ends of the staples. Such

a staple cartridge 64 could be used in a Roux-en-Y gastric bypass procedure. In such a

procedure, with reference to Fig. 128, the stomach is made smaller by creating small pouch

10 at the top of stomach 12 where small stomach pouch 10 can be connected directly to the

middle portion of the small intestine (jejunum) 14, thereby bypassing the rest of stomach

16 and the upper portion of small intestine (duodenum) 18. As shown in Fig. 128,

adjustable band 20 is sometimes placed around the stomach pouch 10 to control the

expansion of pouch 10. The pressure exerted by band 20 on stomach pouch 10 can be

controlled by port 22 in communication with band 20. With reference to Figs. 1 and 3,

endocutter 30 used in the procedure could be loaded with a staple cartridge 64 having

staples with integrated crown-drivers, with or without the staple-end-turning recesses 144,

for the cut near where gastric band 20 is to be placed. This way, the exterior surfaces of

the tissue and/or the band 20 will be protected from the ends of the staples, thereby

reducing the chance that the staple ends cut or snag or otherwise damage band 20, and

reducing the chance that band 20 aggravates the staples.

[0071] In various embodiments, the clinician may use one endocutter 30 in the

procedure. Endocutter 30 may be loaded with a staple cartridge having conventional

staples, such as described in U.S. Patent 5,465,895, for the cuts that will not be in the area

of band 20, such as the areas 820, 821 in Fig. 128. For the cut or cuts that will be in area

822 of band 20, endocutter 30 can be loaded with a staple cartridge having staples with

may use two (or more)



separate endocutters 30 in the procedure. One endocutter 30 could be used for the cuts in

the areas 820, 821 that will not be near band 20, and the other endocutter 30, loaded with a

staple cartridge having staples with integrated crowns-drivers for the cut(s) in area 822 that

will be in the area of band 20.

[0072] Fig. 129 is a flow chart of the process according to various embodiments.

At step 830, the clinician uses an endocutter 30 having a conventional staple cartridge for

the cut(s) for area 820 (see Fig. 128). In various embodiments, of course, a different

conventional staple cartridge will need to be used for each cut in area 820. Once the

clinician nears area 822 where band 20 is to be placed, at step 832, the endocutter 30 may

be loaded with a staple cartridge having staples with integrated crowns-drivers. The

clinician may then, at step 834, make the necessary cut or cuts for area 822. Of course, if

more than one cut is needed in area 822, for each such cut the endocutter 30 may be loaded

with a staple cartridge having staples with integrated crowns-drivers. Once the clinician is

past the area where the band 20 is to be placed, at step 836, the endocutter 30 may be

loaded with a conventional staple cartridge for each additionally required cut (step 838) in

area 821 to form pouch 10. Once pouch 10 is formed, at step 840, the middle portion of

patient's small intestine (jejunum) 14 may be stitched to stomach pouch 10. Then, at step

842, gastric band 20 may be placed around stomach pouch 10, such that band 20 is placed

in the area where the staples with the integrated crowns-drivers were used. That way, the

likelihood of the staple ends snagging or rupturing band 20 is reduced, as is the likelihood

that band 20 will aggravate the staples. According to various embodiments, an endocutter

30 with a staple cartridge 64 having integrated crown-drivers may be used for each cut

i frtrminrr pOUCh 10



[0073] Thus, according to various embodiments, the present invention is directed

to a process for performing a Roux-en-Y gastric bypass procedure comprising performing

a plurality of cutting/fastening steps with a stapling endocutter 30 instrument on a patent's

stomach in order to cut the stomach into two parts (e.g., pouch 10 and bypassed stomach

16) and to seal, with the staples, the two parts along the cut path. For each cut, the

endocutter 30 may be loaded with a new staple cartridge, and for at least one of the cuts,

the staple cartridge comprises staples with integrated crowns-drivers, as described above.

The middle portion of patient's small intestine (jejunum) 14 may then be stitched to

stomach pouch 10, using techniques known in the art, for example. Then gastric band 20

may be placed around stomach pouch 10, such that band 20 is placed in the area where the

staples with the integrated crowns-drivers were used.

[0074] Figs. 130 and 131 are cross-sectional side views of portions of end effector

36 according to other various embodiments of the present invention. In the illustrated

embodiment, a number of releasable pocket elements 650 are fitted into anvil 52. In the

illustrated embodiment, there is a corresponding releasable pocket element 650 for each

staple 652 in the staple cartridge, although in other embodiments, as described further

below, a different ratio of releasable pocket elements 650 to staples may be used. The

releasable pocket elements 650 may be, for example, integrally formed, snap-fit or

otherwise inserted into anvil 52 prior to use of endocutter 30.

[0075] As shown in the embodiment of Figs. 130 and 131, releasable pocket

elements 650 may define pockets 654 in to which ends 656 of staples 652 are driven when

the endocutter 30 is fired. Upon firing, as shown in Fig. 131, ends 656 may first engage

n h e n upper surface 65R of nncket 6 4 TInner surface 658 of pocket 654



may turn ends 656 of staples 652 toward a staple-end retaining surface 660 at the lower

edge of pocket element 650. Staple-end retaining surfaces 660 may retain or trap ends 656

of staples 652 in pockets 654.

[0076] The force of the firing operation is preferably greater than the force holding

pocket elements 650 in anvil 52, such that pocket elements 650 are released or popped-out

from anvil 52 upon firing, as shown in Fig. 131. That way, pocket elements 650 may

remain with staples 652 in tissue 662 following the cutting/fastening operation, as shown

in Fig. 131. As also can be seen in Fig. 131, pocket elements 650 may separate after being

released from the anvil 52 and move with the tissue 662, for example.

[0077] Retaining surface 660 may prevent end 656 of staple 652 from protruding

out of pocket 654 and into tissue 662 being fastened by staples 652. Further, for

procedures using a band around tissue that has been stapled, such as gastric band 20 in the

Roux-en-Y gastric bypass procedure described above, (see Fig. 128) pocket elements 650

may prevent ends 656 of staples 652 from damaging the band 20, as well as prevent the

band 20 from damaging the staple line. Among other things, this may reduce the risk of

infection at the site of band placement.

[0078] Retaining surfaces 660 are preferably strong enough so that ends 656 of

staples 652 do not puncture retaining surfaces 660, and strong enough to withstand the

force required to release pocket elements 650 from anvil 52. Also, retaining surfaces 660

are preferably small enough that the do not inhibit the insertion of staple ends 656 into

pockets 654. According to various embodiments, retaining surfaces 660, like the rest of

pocket element 650, may be made of a thermoplastic material, such as Victrex PEEK

iαo thickness rif rptninin o rf « be selected based on size



of the staples 652 being used, and retaining surfaces 660 may be on the order of 0.010

inches thick according to various embodiments.

[0079] According to various embodiments, pocket elements 650 may be made from

the same material as crowns 664 of the staples 652. For example, they could be both made

from bioabsorbable material or non-bioabsorbable material. Also, either pocket elements

650 or crowns 664, or both, could be laced with or otherwise comprise a therapeutic agent

or drug, such as a pain relieving drug or anti-bacterial agent, that can be absorbed by

surrounding tissue 662.

[0080] Figs. 132 and 133 show another embodiment of releasable pocket elements

650, where each releasable pocket element 650 in the illustrated embodiment comprises

one pocket 654. As such, there may be two pocket elements 650 for each staple 652 in

such an embodiment. It should be noted that in various embodiments, a number of

different pocket elements 650 could be disposed in anvil 52 for use at one time. For

example, for one use, some of pockets elements 650 may comprise two (or more) pockets

654, and some may comprise only one pocket 654. A typical staple cartridge 64 has sixty-

six staples, in six rows (three for each side of the incision). Preferably, there would

therefore be one hundred thirty two (132) pockets between all of pocket elements 650

placed in the anvil 52 - two pockets for each staple 652 (or one pocket for each staple end

656).

[0081] An endocutter having anvil 52 loaded with such releasable pocket elements

could also be used for cutting steps in the area where a band is to be placed around the cut

tissue, such as in a Roux-en-Y gastric bypass procedure, as described above. The clinician

r r f endocutter 30, hflvin anvil with rplpasable pocket elements 650 for



the cut in the area where band 20 is to be placed, or the clinician could use one endocutter

30 in the procedure, where the clinician (and/or a member of his/her team) modifies anvil

52 to insert releasable pocket elements 650 for the cut where band 20 is to be placed. In

yet another embodiment, the endocutter 30 could allow for interchangeable anvils 52,

where one anvil 52 does not have releasable pocket elements 650 and another one does.

Anvil 52 with releasable pocket elements 650 could then be used for the cut in the area of

band 20.

[0082] In various embodiments, the surgical staples discussed above, or

incorporated herein by reference, can be used, not only with a linear stapler, but also with a

circular surgical stapler. In the circular stapler embodiment, the surgical staples can have

the same features, functions and compositions as discussed above. Instead of loading the

staples into a plurality of cavities in a staple cartridge having a linear configuration,

however, the staples are instead loaded into a plurality of cavities in a staple cartridge

having a circular configuration.

[0083] In various embodiments, referring to Figs. 134-136, circular stapler 900 can

include head 902, anvil 904, adjustment knob assembly 906, and trigger 908 where head

902 can be coupled to handle assembly 910 by arcuate shaft assembly 912. In at least one

embodiment, trigger 908 can be pivotally supported by handle assembly 910 and can act to

operate stapler 900 when a safety mechanism (not illustrated) is released. When trigger

908 is activated, a firing mechanism (not shown in Fig. 134) can operate within shaft

assembly 912 so that staples 914 are expelled, or deployed, from head 902 into forming

contact with anvil 904. Simultaneously, knife 916 operably supported within head 902 can



act to cut tissue clamped between head 902 and anvil 904. Stapler 900 can then removed

from the surgical site leaving the stapled tissue in its place.

[0084] Figs. 135 and 136 illustrate one form of anvil 904 and head 902 that may be

employed in connection with various embodiments of the subject invention. As can be

seen in these figures, anvil 904 can include circular body portion 920 having anvil shaft

922 for attaching a trocar (not shown) thereto. In at least one embodiment, anvil body 920

can include staple forming surface 924 thereon and can also include shroud 926 attached to

the distal end thereof. Anvil 904 may be further provided with a pair of trocar retaining

clips or leaf-type springs 928 that can serve to releasably retain the trocar in retaining

engagement with anvil shaft 922. In various embodiments, plastic knife board 930 may be

fitted into cavity 932 in anvil body 904.

[0085] In various embodiments, referring to Fig. 136, head 902 may comprise

casing member 940 that supports a cartridge supporting assembly in the form of circular

staple driver assembly 942 therein that is adapted to interface with circular staple cartridge

944 and drive staples 914 supported therein into forming contact with staple forming

surface 924 of anvil 904. In at least one embodiment, circular knife member 916 is also

centrally disposed within staple driver assembly 942. In various embodiments, the

proximal end of casing member 940 may be coupled to outer tubular shroud 946 of arcuate

shaft assembly 912 by distal ferrule member 948. More details regarding circular staples

and staplers may be found in United States Patent Application Serial No. 11/541,151,

entitled SURGICAL CUTTING AND STAPLING DEVICE WITH CLOSURE

APPARATUS FOR LIMITING MAXIMUM TISSUE COMPRESSION FORCE, which



was filed on September 29, 2006, the disclosure of which is hereby incorporated by

reference herein.

[0086] When performing an anastomosis, a lumen, such as the large or small

intestine, for example, can be stapled using a circular surgical stapler with at least two

rows of staples being emplaced on either side of a target section (i.e., specimen) of the

intestine. In various embodiments, the target section is usually simultaneously cut as the

section is stapled. Next, after removing the specimen, a surgeon can insert the anvil into

the proximal end of the lumen, proximal of the staple line. In at least one embodiment,

this is done by inserting the anvil head into an entry port cut into the proximal lumen by

the surgeon. On occasion, the anvil can be placed transanally, or even transorally, by

placing the anvil head on the distal end of the stapler and inserting the instrument through

the rectum or mouth, respectively. In order to operably engage the anvil with the surgical

stapler, in various embodiments, the distal end of the stapler may be inserted transanally,

for example. The surgeon can then tie the proximal end of the intestine to the anvil shaft

using a suture or other conventional tying device. Next, the surgeon can cut excess tissue

adjacent to the tie and the surgeon can attach the anvil to the actuation shaft of the stapler.

The surgeon can then close the gap between the anvil and cartridge, thereby engaging the

incised proximal and distal ends of the intestine in the gap. The surgeon may next actuate

the stapler causing at least two rows of staples to be driven through the incised proximal

and distal ends of the intestine thereby joining the ends of the intestine and forming a

tubular pathway after the staples have been formed. Simultaneously, as the staples are

driven and formed, a concentric circular blade, knife or cutting member may be driven



through the intestinal tissue ends, cutting the ends adjacent to the inner row of staples. The

surgeon can then withdraw the stapler from the intestine and the anastomosis is complete.

[0087] In various embodiments, referring to Figs. 137-139, the present invention is

directed to surgical stapler 900 having washer 970 that is inserted in anvil 904, as shown in

Fig. 137, which is an exploded view of washer 970 and anvil 904, and Fig. 138, which

shows washer 970 inserted in anvil 904. In at least one embodiment, washer 904 may be

pressure or snap fit into the opening of anvil 904 such that washer 904 is retained in place

during the procedure. As can be seen in Fig. 139, washer 904 may include inner portion

972 and outer portion 974. Outer portion 974 may include inner row 976 and outer row

978 of staple guide sections. In various embodiments, each staple guide section 976, 978

may include holes 979 through which the ends of the inner and outer rows of staples 914,

respectively, may be driven when circular stapler 900 is fired. The ends of the staples,

after being driven through opening 979, may be turned, or deformed, by staple forming

pockets 901 of anvil 904. Once turned by anvil 904, the end of staples 914 may contact

staple guide sections 976, 978, thereby preventing the end of staples 914 from protruding

into the tissue being severed/stapled. Also as can be seen in Fig. 139, outer portion 974 of

washer 970 may have spring sections 980 between the staple guide sections of inner row

976 and outer row 978. In at least one embodiment, spring sections 980 may provide a

discrete amount of flexibility relative to the nominal diameter of ring 972. In addition,

inner staple guide sections 976 can be connected to inner portion 972 of the washer by tabs

982.

[0088] In various embodiments, washer 970, including inner portion 972 and outer

, — plastic. For reasons that



will be apparent below, washer 970 can be made from a non-absorbable material, such as

PEEK brand thermoplastic, although, in other embodiments, at least a portion of washer

970 could be made from a plastic material that is absorbable. In use, when fired, knife 916

may cut tabs 982, thereby causing outer portion 974 of washer 970 to break off from inner

portion 972 of washer 970 at tabs 982, such that inner portion 972 can remain inside anvil

904 after the cutting/stapling step, but outer portion 974 can remain with the staples and

the tissue after stapler 900 is removed. Having such a ring-type washer portion 972 that

remains with the staples and tissue after a procedure may have several benefits. For

example, for patients having operations which reduce the size of their stomach, such as

Roux-en-Y gastric bypass surgery, ring-type washer portion 972 may prevent dilation of

the gastrojejunal anastomosis by providing a fixed size staple line, i.e., fixed by the

dimensions of ring-type washer portion 972. Fixing the size of the gastrojejunal

anastomosis may prevent dilation of the stoma, thereby potentially allowing the patient to

experience long-term weight reduction.

[0089] According to other embodiments, spring sections 980 may be formed from

an elastic material that may be overmolded onto ring 972. Also, although ring 972 is

shown in the figures as being generally circular, it should be recognized that ring 972 may

assume other shapes, such as elliptical, for example. In a bowel anastomosis, elliptical

ring 972 may potentially provide a larger lumen than a circular ring. Further, if a non¬

absorbable material is used for ring 972, the lumen could be held in a constant size and

form.

[0090] In addition, in various embodiments, ring 972 may be laced with or

.: : a e l g a gerf . + - . ,- tissue would enhance the



healing of the tissue within the anastomotic site. Additionally, ring 972 may include or

otherwise comprise a remotely detectable material that allows the position and orientation

of ring 972 to be sensed in the patient at some later point in time. For example, ring 972

could be made from a material that is opaque to certain frequencies of radio waves or

otherwise detectable by electromagnetic radiation. That way, the position and orientation

of ring 972 at the anastomotic site may be identifiable using an x-ray machine, for

example. In other embodiments, ring 972 may be made from a material having or

otherwise comprise fluorescent nanoparticles that can be detected using a fluoroscopy

device. The nanoparticles may be, for example, inorganic nanoparticles, like a

semiconductor nanocrystals, silica-based nanoparticles such as those described in U.S.

Patent Application No. 11/536,569, entitled FLUORESCENT SILICA-BASED

NANOPARTICLES, filed on November 26, 2003, U.S. Patent Application No.

11/1 19,969, entitled PHOTOLUMINESCENT SILICA-BASED SENSORS AND

METHODS OF USE, filed on May 2, 2005, and U.S. Patent Application No. 11/306,614,

entitled FLUORESCENT SILICA-BASED NANOPARTICLES, filed on November 26,

2002, the disclosures of which are hereby incorporated by reference herein, or any other

inorganic particle capable of attaching to or containing a fluorescence material. The

nanoparticles may be also be organic nanoparticles, like liposomal spheres, dimer

structures, or other organic structures capable of attaching to or containing a fluorescence

material.

[0091] In yet other embodiments, staple forming pockets 901 of anvil 904, may be

integrated with ring 972. As such, ring 972 would include a pocket (not shown) for each

1 1 l 79, extending n - + i g 972 S11 J m at the staple



legs would be turned by the pocket back on ring 972. In such an embodiment, the pockets

in anvil 904 could be eliminated.

[0092] In various embodiments, referring to Figs. 140-148, circular surgical stapler

700 can include staple cartridge mechanism 702, elongate shaft 704, and anvil member

706. In at least one embodiment, staple cartridge mechanism 702 can be removably

attached to surgical stapler 700 such that, after the staples in a first staple cartridge

mechanism 702 have been deployed, the first staple cartridge mechanism 702 can be

removed and can be replaced with a second staple cartridge mechanism 702, for example.

In various embodiments, referring to Figs. 141 and 144, staple cartridge mechanism 702

can include staple cartridge portion 716 and actuation shaft 714 extending therefrom. In at

least one embodiment, referring to Figs. 140-142, actuation shaft 714 can be configured to

extend through aperture 712 in anvil member 706. In such embodiments, surgical stapler

700 can further include an actuation mechanism (not illustrated in Figs. 140-148) which

can be configured to motivate actuation shaft 714 and thereby move staple cartridge

mechanism 702 relative to anvil member 706. In at least one embodiment, aperture 712

can be positioned at the distal end of the actuation mechanism and can be configured to

receive actuation shaft 714 in a snap-fit and/or press-fit arrangement. In various

embodiments, although not illustrated, at least one of actuation shaft 714 and the actuation

mechanism can include a detent mechanism which can releasably retain actuation shaft 714

to the actuation mechanism.

[0093] In various embodiments, when actuation shaft 714 is engaged in aperture

712, as described above, or is otherwise operably engaged with the actuation mechanism,

can control t Hi t nr h tw n anvil member 706 and staple



cartridge mechanism 702. In at least one embodiment, in order to deploy staples

removably stored within staple cartridge 716, a surgeon, or clinician, can actuate the

actuation mechanism in order to pull actuation shaft 714 toward anvil member 706 and

thereby cause the staples to contact anvil member 706 and secure soft tissue therein, as

described above. In various embodiments, staple cartridge mechanism 702 can further

include a staple driver (not illustrated) operably engaged with actuation shaft 714 such that,

when actuation shaft 714 is pulled by the actuation mechanism, actuation shaft 714 can

move the staple driver relative to staple cartridge portion 716 and deploy the staples

therefrom. In either event, actuation shaft 714 can then be disengaged from the actuation

mechanism and the spent staple cartridge mechanism 702 can be removed. In such

embodiments, the remainder of surgical stapler 700 can be left in the surgical site while a

new staple cartridge mechanism 172, for example, is attached thereto. Such embodiments

are an improvement over previous surgical devices which required the surgeon to remove

the entire surgical instrument from the surgical site to reload a new staple cartridge. In

various embodiments, the time to complete a particular surgery can be reduced and, in

various circumstances, the surgery can be less invasive to the patient.

[0094] In various alternative embodiments, referring to Figs. 146 and 147, staple

cartridge portion 716 of staple cartridge mechanism 702 can be detached from actuation

shaft 714. In such embodiments, actuation shaft 714 can remain operably engaged with

the actuation mechanism while the spent staple cartridge portion 716 is replaced. In either

event, in various embodiments, knife, or cutting member, 718 can be mounted on either

anvil member 706 (Fig. 140) or on staple cartridge mechanism 702 (Fig. 144). When

"" ' ,v . O js mounted or> anvil mpmtvr O , r n-ing to Fig. 140, knife 718 can



be mounted inboard of the plurality of anvil pockets 710 and may be moveable in an axial

direction toward or away from staple cartridge mechanism 702. When mounted on staple

cartridge mechanism 702, referring to Fig. 144, knife 718 can be mounted inboard of staple

cartridge 716 and can be moveable in an axial direction towards or away from anvil

member 706. In at least one various embodiment, cutting member 718 can rotate when it

is moved axially as described above and can be configured to trim portions of the intestine

near the staple line.

[0095] 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, however, the

device can be reconditioned for reuse after at least one use. Reconditioning can include

any combination of the steps of disassembly of the device, followed by cleaning or

replacement of particular pieces, and subsequent reassembly. In particular, the device can

be disassembled, and any number 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 either at a reconditioning

facility, or by a surgical team immediately prior to a surgical procedure. Those skilled in

the art will appreciate that reconditioning of a device can utilize a variety of techniques for

disassembly, cleaning/replacement, and reassembly. Use of such techniques, and the

resulting reconditioned device, are all within the scope of the present application.

[0096] Preferably, the invention described herein will be processed before surgery.

First, a new or used instrument is obtained and if necessary cleaned. The instrument can

then be sterilized. In one sterilization technique, the instrument is placed in a closed and

I -, . ,,, -.J1 a s a plastic or TYVFK h σ T I nt iner and instrument are then



placed in a field of radiation that can penetrate the container, such as gamma radiation, x-

rays, or high-energy electrons. The radiation kills bacteria on the instrument and in the

container. The sterilized instrument can then be stored in the sterile container. The sealed

container keeps the instrument sterile until it is opened in the medical facility.

[0097] While this invention has been described as having exemplary designs, the

present invention may be further modified within the spirit and scope of the disclosure.

This application is therefore intended to cover any variations, uses, or adaptations of the

invention using its general principles. Further, this application is intended to cover such

departures from the present disclosure as come within known or customary practice in the

art to which this invention pertains.



WHAT IS CLAIMED IS:

1. A circular cutting and stapling surgical instrument comprising:

a head, comprising:

a circular cutting instrument; and

a staple cartridge comprising a plurality of staples;

an anvil facing the head; and

a washer inserted in the anvil such that the washer is between the anvil and the

head, wherein the washer comprises an inner portion and an outer portion, and

wherein the washer is configured in the anvil such that when the instrument is

fired, the cutting instrument cuts the washer such that the inner portion is

separated from the outer portion.

2. The circular cutting and stapling surgical instrument of Claim 1, wherein the outer

portion of the washer comprises a plurality of staple guide sections, each staple guide

section defining at least one opening such that, when the instrument is fired, ends of the

staples of the staple cartridge are driven through the openings and formed against the anvil.

3 . The circular cutting and stapling surgical instrument of Claim 2, wherein each

staple guide section is configured such that, when the instrument is fired, the ends of the

staples, after being formed against the anvil, contact the staple guide sections.



4. The circular cutting and stapling surgical instrument of Claim 3, wherein the

washer comprises a non-bioabsorbable material.

5. The circular cutting and stapling surgical instrument of Claim 3, wherein the

washer comprises a healing agent.

6 . The circular cutting and stapling surgical instrument of Claim 3, wherein the

washer comprises a remotely detectable material.

7. The circular cutting and stapling surgical instrument of Claim 6, wherein the

remotely detectable material comprises a material that is detectable by electromagnetic

radiation.

8. The circular cutting and stapling surgical instrument of Claim 7, wherein the

electromagnetic radiation comprises x-rays.

9. The circular cutting and stapling surgical instrument of Claim 6, wherein the

remotely detectable material comprises fluorescent nanoparticles.

10. The circular cutting and stapling surgical instrument of Claim 3, wherein:

the staple cartridge comprises at least an inner row of staples and an outer row of

staples; and

t mt r r r ion of the washer comnrises:



an inner row of staple guide sections aligned with the inner row of staples;

and

an outer row of staple guide sections aligned with the outer row of staples.

11. The circular cutting and stapling surgical instrument of Claim 10, wherein the outer

portion of the washer further comprises a plurality of springs, such that each spring is

between one of the inner row staple guide sections and one of the outer row staple guide

sections.

12. The circular cutting and stapling surgical instrument of Claim 11, wherein the

washer further comprises tabs between the inner portion and the outer portion.

13. The circular cutting and stapling surgical instrument of Claim 1, wherein the outer

portion of the washer is circular.

14. The circular cutting and stapling surgical instrument of Claim 1, wherein the outer

portion of the washer is elliptical.

15. The circular cutting and stapling surgical instrument of Claim 1, further

comprising:

a shaft assembly connected to the head;

a handle assembly connected to the shaft assembly; and

to the handle assemhlv fnr fϊ rin the instrument.



16. The circular cutting and stapling surgical instrument of Claim 10, further

comprising:

a shaft assembly connected to the head;

a handle assembly connected to the shaft assembly; and

a trigger connected to the handle assembly for firing the instrument.

17. The circular cutting and stapling surgical instrument of Claim 10, wherein the anvil

comprises a staple forming surface facing the head such that, when fired, the staples are

formed against the staple forming surface of the anvil.

18. The circular cutting and stapling surgical instrument of Claim 10, wherein the outer

portion of the washer comprises staple forming pockets.

19. The circular cutting and stapling surgical instrument of Claim 10, wherein the

washer is made from injection-molded plastic.

20. The circular cutting and stapling surgical instrument of Claim 1, wherein the

washer is made from injection-molded plastic.

21. The circular cutting and stapling surgical instrument of Claim 1, wherein the

washer is made from injection-molded, nonabsorbable plastic.



22. A cutting and stapling surgical instrument, comprising:

a head;

a cutting member;

a channel configured to receive a staple cartridge comprising a plurality of staples;

an anvil; and

a washer positioned intermediate the anvil and the head, wherein the washer

comprises a first portion and a second portion, and wherein the washer is

configured such that, when the instrument is fired, the cutting member cuts the

washer such that the first portion is separated from the second portion.

23 . The cutting and stapling surgical instrument of Claim 22 wherein the washer is

inserted in the anvil.

24. A surgical staple, comprising:

a base;

a deformable member extending from said base; and

a crown, wherein said deformable member is slidable relative to said crown.

25. The surgical staple of Claim 24, wherein said crown includes an aperture, and

wherein said deformable member is slidable relative to said crown within said aperture.

26. The surgical staple of Claim 25, wherein said aperture defines an axis, and wherein

said deformable member is slidable along said axis.



27. The surgical staple of Claim 24, wherein said crown includes a recess, and wherein

said recess is configured to receive said base.

28. The surgical staple of Claim 24, further comprising a second deformable member

extending from said base, wherein said second deformable member is slidable relative to

said crown.

29. The surgical staple of Claim 24, wherein at least a portion of said crown is

comprised of a bioabsorbable material.

30. The surgical staple of Claim 29, wherein said crown is further comprised of a

therapeutic drug, and wherein the absorption of said bioabsorbable material releases said

therapeutic drug.

31. The surgical staple of Claim 24, wherein said crown includes a tissue-contacting

surface having a first width, wherein said base has a second width, and wherein said first

width is larger than said second width.

32. A staple cartridge for removably storing a surgical staple, the surgical staple

including a base, a deformable member extending from the base, and a crown, the staple

cartridge comprising:

a deck having a top surface;



a cavity configured to receive the deformable member, said cavity having an

opening in said deck;

a recess in said deck configured to receive the crown; and

a driver configured to move the base and the deformable member relative to the

crown.

33. The staple cartridge of Claim 32, wherein the crown is removably attached to said

deck.

34. The staple cartridge of Claim 33, wherein the crown is integrally molded with said

deck, and wherein said driver is configured to force the base of the staple against the crown

and dislodge the crown from said deck.

35. The staple cartridge of Claim 34, wherein the crown includes a recess configured to

receive the base, and wherein said driver is configured to position the base within said

recess.

36. The staple cartridge of Claim 32, wherein the crown is press-fit within said recess.

37. The staple cartridge of Claim 32, wherein the crown includes a top surface which is

positioned below said top surface of said deck when the crown is positioned within said

recess.



38. An assembly, comprising:

a surgical staple comprising:

a base;

a deformable member extending from said base; and

a crown, wherein said deformable member is slidable relative to said crown;

and

a staple cartridge configured to removably store said surgical staple, said staple

cartridge comprising:

a deck having a top surface;

a cavity configured to receive said deformable member, said cavity having

an opening in said deck;

a recess in said deck configured to receive said crown; and

a driver configured to move said base and said deformable member relative

to said crown.

39. The assembly of Claim 38, wherein said crown is removably attached to said deck.

40. The assembly of Claim 39, wherein said crown is integrally molded with said deck,

and wherein said driver is configured to force said base of said staple against said crown

and dislodge said crown from said deck.



4 1. The assembly of Claim 35, wherein said crown includes a recess configured to

receive said base, and wherein said driver is configured to position said base within said

recess.

42. The assembly of Claim 35, wherein said crown is press-fit within said recess.

43. The assembly of Claim 35, wherein said crown includes a top surface which is

positioned below said top surface of said staple cartridge when said crown is positioned

within said recess.

44. A method of making first and second staples, wherein each staple includes a base

and a leg, said method comprising the steps of:

placing an elongate member into a mold, wherein the elongate member is

comprised of the leg and the base of the first staple and the leg and the base of the second

staple, and wherein the leg of the first staple is connected to the leg of the second staple;

overmolding a first crown onto the base of the first staple;

overmolding a second crown onto the base of the second staple; and

cutting the elongate member to separate the legs of the first and second staples.

45 The method of Claim 44, further comprising the steps of configuring the mold to

accept the elongate member and defining a plurality of cavities in the mold to accept the

bases of the first and second staples.



46. The method of Claim 44, further comprising the step of forming the elongate

member into a serpentine-shape.

47. The method of Claim 44, wherein said mold further comprises a transfer block,

wherein said placing step further comprises the steps of placing the elongate member in

the transfer block and placing the transfer block into the mold.

48. The method of Claim 44, further comprising the step of overmolding the first

crown onto a portion of the leg of the first staple and overmolding the second crown onto a

portion of the leg of the second staple.

49. The method of Claim 44, further comprising the step of making a third staple, the

third staple including a leg and a base, wherein the elongate member is further comprised

of the leg and the base of the third staple and a second leg of the second staple, and

wherein the leg of the third staple is connected to the second leg of the second staple, said

method further comprising the steps of:

overmolding a third crown onto the base of the third staple; and

cutting the elongate member to separate the leg of the third staple and the second

leg of the second staple.

50. The method of Claim 44, wherein after said cutting step the legs of the first staple

are longer than the legs of the second staple.



51. A method of making first and second staples, wherein each staple includes a base

and a leg, said method comprising the steps of:

placing an elongate member into a mold, wherein the elongate member is

comprised of the leg and the base of the first staple, the leg and the base of the second

staple, and a connector, and wherein the connector joins the leg of the first staple to the leg

of the second staple;

overmolding a first crown onto the base of the first staple;

overmolding a second crown onto the base of the second staple; and

cutting the connector to separate the legs of the first and second staples.

52. The method of Claim 51, further comprising the steps of configuring the mold to

accept the elongate member and defining a plurality of cavities in the mold to accept the

bases of the first and second staples.

53. The method of Claim 51, wherein said mold further comprises a transfer block,

wherein said placing step further comprises the steps of placing the elongate member in the

transfer block and placing the transfer block into the mold.

54. The method of Claim 15, further comprising the step of overmolding the first

crown onto a portion of the leg of the first staple and overmolding the second crown onto a

portion of the leg of the second staple.



55. The method of Claim 51, further comprising the step of making a third staple, the

third staple including a leg and a base, wherein the elongate member is further comprised

of the leg and the base of the third staple and a second leg of the second staple, and

wherein the leg of the third staple is connected to the second leg of the second staple, said

method further comprising the steps of:

overmolding a third crown onto the base of the third staple; and

cutting the elongate member to separate the leg of the third staple and the second

leg of the second staple.

56. A method of making staples, comprising the steps of:

placing a plurality of deformable members into a mold, wherein each deformable

member comprises a base and a leg;

overmolding at least one crown onto the bases of the deformable members to form

the staples; and

loading the staples into a staple cartridge.

57. The method of Claim 56, wherein said placing step comprises the step of loading

deformable members into a transfer block and placing the transfer block in the mold.

58. The method of Claim 56, wherein said plurality of deformable members comprises

a strip of deformable members.



59. The method of Claim 56, wherein said plurality of deformable members are

unconnected.

60. The method of Claim 56, further comprising the step of overmolding the crowns

onto portions of the legs of the deformable members.

61. A method of making staples, comprising the steps of:

placing a plurality of deformable members into a transfer block, wherein each

deformable member includes a base and a leg;

placing the transfer block into a mold;

overmolding at least one crown onto the bases of the deformable members to form

the staples; and

loading the staples into a staple cartridge.

62. The method of Claim 61, wherein the plurality of deformable members includes a

first staple and a second staple, wherein the leg of the first staple is connected to the leg of

the second staple, and wherein said method further comprises the step of separating the leg

of the first staple from the leg of the second staple.

63. A transfer block for use with a mold configured to make a first staple and a second

staple, wherein the first staple and the second staple each include a deformable member,

and wherein the deformable member of the first staple is connected to the deformable

member of t ser.ntid staple, said transfer block com risine:



a first portion; and

a second portion, wherein said first portion and said second portion cooperate to

form at least one cavity, and wherein said cavity is configured to accept the deformable

members of the first and second staples; and

an aperture defined in said first portion, wherein said aperture is configured to

accept a cutting member, and wherein the cutting member is configured to disconnect the

deformable member of the first staple from the deformable member of the second staple.

64. The transfer block of Claim 63, wherein the mold includes the cutting member, and

wherein the cutting member is movable relative to the transfer block.

65. A surgical stapler, comprising:

a staple including a crown and a deformable member;

a staple cartridge including a cavity, wherein at least a portion of said deformable

member is removably stored within said cavity; and

an anvil, wherein said anvil includes a pocket configured to deform said

deformable member, and wherein said crown includes a projection adjacent to said

deformable member configured to compress soft tissue positioned intermediate said

projection and said pocket.

66. The surgical stapler of Claim 65, wherein said deformable member is slidable

relative to said crown, wherein said staple cartridge includes a deck, wherein said cavity



includes an opening in said deck, and wherein said deck includes a recess configured to

receive said crown.

67. The surgical stapler of Claim 66, wherein said deck has a top surface, wherein said

projection extends above said top surface when said crown is positioned within said recess.

68. The surgical stapler of Claim 66, wherein said deck includes a top surface, wherein

said anvil further includes a tissue compression surface, and wherein, when said anvil is

positioned opposite said staple cartridge, a distance defined between said tissue

compression surface and said top surface is greater than a distance defined between said

projection and said pocket.

69. The surgical stapler of Claim 65, wherein said projection and said pocket are

configured to apply a first pressure to soft tissue positioned intermediate said projection

and said pocket, wherein said staple cartridge includes a first tissue compression surface

and said anvil includes a second tissue compression surface, and wherein said first tissue

compression surface and said second tissue compression surface are configured to apply a

second pressure to soft tissue positioned therebetween which is less than said first pressure.

70. A staple cartridge assembly for use with a surgical stapler having an anvil, said

staple cartridge assembly comprising:

a staple including a crown and a deformable member, wherein the anvil includes a

. . >n A



a staple cartridge including a deck and a cavity, wherein said cavity is configured to

removably store at least a portion of said deformable member, and wherein at least one of

said crown and said deck includes a projection configured to compress soft tissue between

said projection and the anvil pocket.

7 1. The surgical stapler of Claim 70, wherein said deformable member is slidable

relative to said crown, and wherein said deck includes a recess configured to receive said

crown.

72. The surgical stapler of Claim 7 1, wherein said deck includes a top surface, and

wherein said projection extends above said top surface when said crown is positioned

within said recess.

73. The surgical stapler of Claim 72, wherein the anvil further includes a tissue

compression surface, and wherein, when the anvil is positioned opposite said staple

cartridge, a distance defined between the tissue compression surface and said top surface is

greater than a distance defined between said projection and the anvil pocket.

74. The surgical stapler of Claim 70, wherein said projection and the anvil pocket are

configured to apply a first pressure to soft tissue positioned intermediate said projection

and the anvil pocket, wherein said staple cartridge includes a first tissue compression

surface and the anvil includes a second tissue compression surface, and wherein said first

, , , . ; ,, face and the tic n - mnr ci n surface are configured to



apply a second pressure to soft tissue positioned therebetween which is less than said first

pressure.

75. A staple for use with a surgical stapler having an anvil, said staple comprising:

a crown;

a deformable member, wherein the anvil includes a pocket configured to deform

said deformable member; and

a projection extending from at least one of said crown and said deformable member

configured to compress soft tissue between said projection and the anvil pocket.

76. The staple of Claim 75, wherein said deformable member is slidable relative to said

crown.

77. The staple of Claim 76, wherein said crown includes an aperture, and wherein said

deformable member is slidable relative to said crown within said aperture.

78. The staple of Claim 75, further comprising a base, wherein said deformable

member extends from said base, wherein said crown includes a recess, and wherein said

recess is configured to receive said base.

79. The staple of Claim 75, wherein said projection circumscribes said deformable

member.



80. A staple cartridge assembly for use with a surgical stapler having an anvil, said

staple cartridge assembly comprising:

a staple including a crown and a deformable member, wherein said crown includes

a staple tissue compression surface adjacent said deformable member, wherein the anvil

includes an anvil tissue compression surface and a pocket, and wherein the pocket is

configured to deform said deformable member; and

a staple cartridge including a deck and a cavity, wherein said deck includes a staple

cartridge tissue compression surface, wherein said cavity is configured to removably store

at least a portion of said deformable member, and wherein, when the anvil tissue

compression surface is aligned with said staple cartridge tissue compression surface, said

staple tissue compression surface and the anvil pocket define a distance therebetween

which is less than a distance between the anvil tissue compression surface and said staple

cartridge tissue compression surface.

8 1. The staple cartridge assembly of Claim 80, wherein said deformable member is

slidable relative to said crown, and wherein said deck includes a recess configured to

receive said crown.

82. The staple cartridge assembly of Claim 80, wherein said crown is removably

attached to said deck.

83. The staple cartridge assembly of Claim 80, wherein said surgical staple includes a

h p w r ϊn c iH Heformable member extends from said base, wherein said crown is



integrally molded with said deck, and wherein said staple cartridge further includes a

driver configured to force said base of said staple against said crown and dislodge said

crown from said deck.

84. A staple cartridge, comprising:

a staple cartridge body;

a first cavity defined in said body, wherein said first cavity is configured to receive

a first staple; and

a second cavity defined in said body, wherein said second cavity is configured to

receive a second staple, wherein said first cavity and said second cavity each include a first

end and a second end, wherein a first axis is defined between said first end and said second

end of said first cavity, wherein a second axis is defined between said first end and said

second end of said second cavity, and wherein said first axis is transverse to said second

axis.

85. The staple cartridge of Claim 84, further comprising a slot defined in said body,

wherein said slot is configured to receive a cutting member, and wherein said slot defines a

first side and a second side of said body.

86. The staple cartridge of Claim 85, further comprising a plurality of said first cavities

and a plurality of said second cavities in said first side of said body.



87. The staple cartridge of Claim 86, further comprising a plurality of said first cavities

and a plurality of said second cavities in said second side of said body.

88. The staple cartridge of Claim 84, further comprising a plurality of said first

cavities, wherein said first cavities are parallel to each other.

89. The staple cartridge of Claim 88, further comprising a plurality of said second

cavities, wherein said second cavities are parallel to each other.

90. The staple cartridge of Claim 84, wherein said body further comprises a top

surface, and wherein said first and second cavities are defined in said top surface.

91. The staple cartridge of Claim 84, further comprising a first staple positioned within

said first cavity.

92. The staple cartridge of Claim 84, further comprising a second staple positioned

within said second cavity.

93. A surgical kit, comprising:

a surgical stapler;

a staple cartridge assembly, comprising:

a first cavity configured to receive a first staple;
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a second cavity configured to receive a second staple, wherein said first

cavity and said second cavity each include a first end and a second end, wherein a first axis

is defined between said first end and said second end of said first cavity, wherein a second

axis is defined between said first end and said second end of said second cavity, and

wherein said first axis is transverse to said second axis; and

a second staple positioned within said second cavity.

94. The surgical kit of Claim 93, wherein said surgical stapler further comprises a

handle portion situated at a first end, and an end effector configured to receive said staple

cartridge at a second end.

95. The surgical kit of Claim 94, wherein said end effector further comprises an upper

jaw and a lower jaw, wherein said upper jaw is movably coupled to said lower jaw, and

wherein said lower jaw is configured to receive said staple cartridge.

96. The surgical kit of Claim 93, wherein said staple cartridge assembly further

comprises a slot defined therein, wherein said slot defines a first side and a second side of

said staple cartridge assembly, wherein said surgical stapler further includes a cutting

member, and wherein said slot is configured to receive said cutting member.

97. The surgical kit of Claim 93, further comprising a plurality of said first cavities and

a plurality of second cavities, wherein said first cavities are parallel to each other, and
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98. A staple cartridge assembly, comprising:

a staple cartridge body, comprising:

a plurality of first cavities, wherein each said first cavity includes a first

end; and

a plurality of second cavities, wherein each said second cavity includes a

second end;

a plurality of first staples, wherein each said first staple includes a first leg, and

wherein each said first cavity is configured to receive a said first staple such that said first

legs of said first staples are situated at said first ends of said first cavities to define a first

axis; and

a plurality of second staples, wherein each said second staple includes a second leg,

and wherein each said second cavity is configured to receive a said second staple such that

said second legs are situated at said second ends of said second cavities to define a second

axis,

wherein said first axis is collinear with said second axis.

99. The staple cartridge assembly of Claim 98, wherein said first cavities define a first

cavity axis, and wherein said first cavity axes are transverse to said second axis.

100. The staple cartridge assembly of Claim 99, wherein said second cavities define a

second cavity axis, and wherein said second cavity axes are transverse to said first cavity



101. A staple cartridge, comprising:

a staple cartridge body; and

a plurality of first staples, wherein each of said first staples includes a first leg and a

second leg;

a plurality of first cavities defined in said body, wherein each said first cavity is

configured to receive a said first staple, wherein said first leg of each said first staple is

situated at a first end of a said first cavity, wherein said second leg of each said first staple

is situated at a second end of a said first cavity, wherein said first legs of said first staples

are positioned on a first side of an axis, and wherein said second legs of said first staples

are positioned on a second side of said axis.

102. The staple cartridge of Claim 101, further comprising:

a plurality of second staples, wherein each of said second staples includes a first leg

and a second leg; and

a plurality of second cavities defined in said body, wherein each said second cavity

is configured to receive a said second staple, wherein said first leg of each said second

staple is situated at a first end of a said second cavity and is positioned on said first side of

said axis, and wherein said second leg of each said second staple is situated at a second end

of a said second cavity and is positioned on said second side of said axis.

103. A staple cartridge assembly, comprising:

a staple cartridge body including a cavity, wherein said cavity defines an axis, and
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a staple including a crown, wherein said staple is movable relative to said cavity,

wherein said crown includes a first arcuate portion, and wherein said first arcuate portion

of said cavity is configured to cooperate with said first arcuate portion of said cavity to

guide said staple along said axis.

104. The staple cartridge assembly of Claim 103, wherein said first arcuate portion of

said crown includes a first partially cylindrical surface, and wherein said first partially

cylindrical surface is configured to cooperate with said first arcuate portion of said cavity

to guide said staple along said axis.

105. The staple cartridge assembly of Claim 103, wherein said cavity further comprises

a second arcuate portion, wherein said crown further comprises a second arcuate portion,

and wherein said second arcuate portion of said cavity is configured to cooperate with said

second arcuate portion of said crown to guide said staple along said axis.

106. The staple cartridge assembly of Claim 105, wherein said second arcuate portion of

said crown includes a partially cylindrical surface, and wherein said second partially

cylindrical surface is configured to cooperate with said second arcuate portion of said

cavity to guide said staple along said axis.

107. A staple cartridge assembly, comprising:

a staple cartridge body including a cavity, wherein said cavity defines an axis, and
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a staple including a crown, wherein said staple is movable relative to said cavity,

wherein said crown includes a first arcuate portion, and wherein said first arcuate portion

of said crown is configured to cooperate with said first arcuate portion of said cavity to

inhibit said staple from rotating relative to said axis.

108. The staple cartridge assembly of Claim 107, wherein said first arcuate portion of

said crown includes a first partially cylindrical surface, and wherein said first partially

cylindrical surface is configured to cooperate with said first arcuate portion of said cavity

to inhibit said staple from rotating relative to said axis.

109. The staple cartridge assembly of Claim 107, wherein said cavity further comprises

a second arcuate portion, wherein said crown further comprises a second arcuate portion,

and wherein said second arcuate portion of said cavity is configured to cooperate with said

second arcuate portion of said crown to inhibit said staple from rotating relative to said

axis.

110. The staple cartridge assembly of Claim 109, wherein said second arcuate portion of

said crown includes a second partially cylindrical surface, and wherein said second

partially cylindrical surface is configured to cooperate with said second arcuate portion of

said crown to inhibit said staple from rotating relative to said axis.



111. A surgical staple configured to fit within a staple cartridge cavity, wherein said

surgical staple is moveable relative to the cavity, wherein the cavity defines an axis, said

surgical staple comprising:

a crown, wherein said crown has a first arcuate portion, wherein the cavity has a

first arcuate portion, and wherein said first arcuate portion of said crown is configured to

cooperate with the first arcuate portion of the cavity to guide said surgical staple along the

axis.

112. The surgical staple of Claim 111, wherein the first arcuate portion of said crown

includes a first partially cylindrical surface, and wherein said first partially cylindrical

surface is configured to cooperate with the first arcuate portion of the cavity to guide said

surgical staple along said axis.

113. The surgical staple of Claim 111, wherein said crown has a second arcuate portion,

wherein the cavity has a second arcuate portion, and wherein said second arcuate portion

of said crown is configured to cooperate with the second arcuate portion of the cavity to

guide said surgical staple along the axis.

114. The surgical staple of Claim 113, wherein the second arcuate portion of the crown

includes a second partially cylindrical surface, and wherein said second partially

cylindrical surface is configured to cooperate with the second arcuate portion of the cavity

to guide said surgical staple along said axis.



115. A surgical staple configured to fit within a staple cartridge cavity, wherein said

surgical staple is moveable relative to the cavity, wherein the cavity defines an axis, said

surgical staple comprising:

a crown, wherein said crown has a first arcuate portion, wherein the cavity has a

first arcuate portion, and wherein said first arcuate portion of said crown is configured to

cooperate with the first arcuate portion of the cavity to inhibit rotation of said surgical

staple relative to said axis.

116. The surgical staple of Claim 115, wherein the first arcuate portion of said crown

includes a first partially cylindrical surface, and wherein said first partially cylindrical

surface is configured to cooperate with the first arcuate portion of the cavity to inhibit

rotation of said surgical staple relative to said axis.

117. The surgical staple of Claim 115, wherein said crown has a second arcuate portion,

wherein the cavity has a second arcuate portion, and wherein said second arcuate portion

of said crown is configured to cooperate with the second arcuate portion of the cavity to

inhibit rotation of said surgical staple relative to said axis.

118. The surgical staple of Claim 117, wherein the second arcuate portion of the crown

includes a second partially cylindrical surface, and wherein said second partially

cylindrical surface is configured to cooperate with the second arcuate portion of the cavity

to inhibit rotation of said surgical staple relative to said axis.
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a first staple, comprising:

a first base;

a first deformable member extending from said first base; and

a first crown, wherein said first deformable member is slidable relative to

said first crown; and

a second staple, comprising:

a second base;

a second deformable member extending from said second base; and

a second crown, wherein said second deformable member is slidable

relative to said second crown, and wherein said first crown is connected to said second

crown.

120. The surgical staple assembly of Claim 119, wherein said first crown includes an

aperture, and wherein said first deformable member is slidable relative to said first crown

within said aperture.

121. The surgical staple assembly of Claim 120, wherein said aperture defines an axis,

and wherein said first deformable member is slidable along said axis.

122. The surgical staple assembly of Claim 119, wherein said first crown includes a

recess, and wherein said recess is configured to receive said first base.



123. The surgical staple assembly of Claim 119, wherein said first crown is connected to

said second crown by a bridge, and wherein said bridge is comprised of a bioabsorbable

material.

124. The surgical staple assembly of Claim 119, wherein at least a portion of said first

crown is comprised of a bioabsorbable material.

125. The surgical staple assembly of Claim 124, wherein said first crown is further

comprised of a therapeutic drug, and wherein the absorption of said bioabsorbable material

releases said therapeutic drug.

126. The surgical staple assembly of Claim 119, wherein said first crown includes a

tissue-contacting surface having a first width, wherein said first base has a second width,

and wherein said first width is larger than said second width.

127. A staple cartridge for removably storing a first surgical staple and a second surgical

staple, each surgical staple including a base, a deformable member extending from the

base, and a crown, the staple cartridge comprising:

a deck having a top surface;

a first cavity configured to receive the deformable member of the first staple, said

first cavity having an opening in said deck;

a first recess in said deck configured to receive the crown of the first staple;



a first driver configured to move the base and the deformable member of the first

staple relative to the crown of the first staple;

a second cavity configured to receive the deformable member of the second staple,

said second cavity having an opening in said deck;

a second recess in said deck configured to receive the crown of the second staple;

a second driver configured to move the base and the deformable member of the

second staple relative to the crown of the second staple; and

an intermediate recess in said deck configured to receive a bridge connecting the

crown of the first staple and the crown of the second staple.

128. The staple cartridge of Claim 127, wherein the crown of the first staple is

removably attached to said deck.

129. The staple cartridge of Claim 128, wherein the crown of the first staple is integrally

molded with said deck, and wherein said first driver is configured to force the base of the

first staple against the crown of the first staple and dislodge the crown of the first staple

from said deck.

130. The staple cartridge of Claim 129, wherein the crown of the first staple includes a

recess configured to receive the base of the first staple, and wherein said first driver is

configured to position the base of the first staple within the recess of the first staple.



131. The staple cartridge of Claim 127, wherein the crown of the first staple is press-fit

within said first recess.

132. The staple cartridge of Claim 127, wherein the crown of the first staple includes a

top surface which is positioned below said top surface of said deck when the crown of the

first staple is positioned within said first recess.

133. An assembly, comprising:

a first surgical staple comprising:

a first base;

a first deformable member extending from said first base; and

a first crown, wherein said first deformable member is slidable relative to

said first crown;

a second surgical staple comprising:

a second deformable member; and

a second crown;

a bridge connecting said first crown and said second crown; and

a staple cartridge configured to removably store said first surgical staple and said

second surgical staple, said staple cartridge comprising:

a deck having a top surface;

a first cavity configured to receive said first deformable member, said first

cavity having an opening in said deck;

fir«t recess in said deck configured to receive said first crown;



a first driver configured to move said first base and said first deformable

member relative to said first crown; and

an intermediate recess in said deck configured to receive said bridge.

134. The assembly of Claim 133, wherein said first crown is removably attached to said

deck.

135. The assembly of Claim 134, wherein said first crown is integrally molded with said

deck, and wherein said first driver is configured to force said first base of said first staple

against said first crown and dislodge said first crown from said deck.

136. The assembly of Claim 133, wherein said first crown includes a recess configured

to receive said first base, and wherein said first driver is configured to position said first

base within said recess of said first crown.

137. The assembly of Claim 133, wherein said first crown is press-fit within said first

recess.

138. The assembly of Claim 133, wherein said first crown includes a top surface which

is positioned below said top surface of said deck when said first crown is positioned within

said first recess.



139. A surgical cutting and stapling instrument comprising an end effector, wherein the

end effector comprises:

a first jaw member comprising an anvil;

a second jaw member opposing the first jaw member, wherein the second jaw

member comprises a staple cartridge, wherein the staple cartridge comprises a

plurality of staples; and

a cutting instrument connected to the second jaw member for cutting tissue

clamped between the first and second jaw members; and

wherein the anvil comprises a staple forming surface facing the staple cartridge that

comprises a plurality of releasable pocket elements for forming the staples

when the staples are fired that are separately releasable from the anvil.

140. The surgical cutting and stapling instrument of Claim 139, wherein each releasable

pocket element comprises one or more staple-end retaining surfaces.

141. The surgical cutting and stapling instrument of Claim 140, wherein the staples

comprise an integrated crown and staple driver.

142. The surgical cutting and stapling instrument of Claim 141, wherein both (a) the

releasable pocket elements and (b) the integrated crowns and staple drivers of the staples

are made from the same material.



143. The surgical cutting and stapling instrument of Claim 142 wherein both (a) the

releasable pocket elements and (b) the integrated crowns and staple drivers of the staples

are made from thermoplastic.

144. The surgical cutting and stapling instrument of Claim 143, wherein both (a) the

releasable pocket elements and (b) the integrated crowns and staple drivers of the staples

are made from a bioabsorbable material.

145. The surgical cutting and stapling instrument of Claim 143, wherein both (a) the

releasable pocket elements and (b) the integrated crowns and staple drivers of the staples

are made from a non-bioabsorbable material.

146. The surgical cutting and stapling instrument of Claim 140, wherein the releasable

pocket elements are configured such that, when the instrument is fired, the staple-end

retaining surfaces retain ends of the fired staples such that the releasable pocket elements

capture the staple ends, and the releasable pocket elements are released from the anvil and

retained with the staples after the instrument is fired.

147. The surgical cutting and stapling instrument of Claim 140, wherein each releasable

pocket element comprises two pockets and two staple-end retaining surfaces.

148. The surgical cutting and stapling instrument of Claim 139, further comprising:

o V - connected to the end effector: and



a handle connected to the shaft assembly.

149. The surgical cutting and stapling instrument of Claim 148, wherein the handle

comprises:

a firing trigger; and

a closure trigger that is separate from the firing trigger.

150. A surgical procedure comprising:

performing a plurality of cutting strokes to cut a patient's soft tissue into a first part

and a second part, wherein for one cutting stroke an endocutter is used that is

loaded with a staple cartridge having a plurality of staples to staple the first and

second parts of the soft tissue, and wherein one or more staples in the staple

cartridge have an integrated crown and staple driver.

151. The surgical procedure of Claim 150, wherein one or more of the integrated crown

and staple drivers of the staples define one or more staple-end recesses for turning the

staples.

152. The surgical procedure of Claim 151, wherein the patient' s soft tissue comprises

the patient's stomach, and wherein the surgical procedure further comprises placing a

gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the staple cartridge having

staples with integrated crowns and staple drivers is used.



153. The surgical procedure of Claim 152, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

154. The surgical procedure of Claim 150, wherein for the at least one of the cutting

strokes the endocutter further comprises an anvil comprising one or more releasable pocket

elements that are separately releasable from the anvil upon firing of the instrument,

wherein the one or more releasable pocket elements each comprise at least one staple-end

retaining surface.

155. The surgical procedure of Claim 154, wherein:

the one or more releasable pocket elements comprise a bioabsorbable material; and

the integrated crown and staple driver of the one or more staples comprise a

bioabsorbable material.

156. The surgical procedure of Claim 154, wherein:

the one or more releasable pocket elements comprise a non-bioabsorbable material;

and

the integrated crown and staple driver of the one or more staples comprise a non-

bioabsorbable material.

157. The surgical procedure of Claim 154, wherein the patient's soft tissue comprises

the natient's stomach, and wherein the surgical orocedure further comprises placing a



gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the staple cartridge having

staples with integrated crowns and staple drivers is used.

158. The surgical procedure of Claim 157, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

159. The surgical procedure of Claim 150, wherein the procedure comprises a Roux-en-

Y gastric bypass procedure.

160. A surgical procedure comprising:

using a first endocutter to make a first series of one or more cuts to a patient's soft

tissue;

using a second endocutter to make a second series of one or more cuts to the

patient's soft tissue after the first series is made; and

using the first endocutter to make a third series of one or more cuts to the patient's

tissue after the second series is made, such that upon completion of the third

series the patient's soft tissue is cut into a first part and a second part, and

wherein for each of the one or more cuts by the second endocutter, the second

€ndocutter is loaded with a staple cartridge having a plurality of staples to

staple the parts of the patient's soft tissue, wherein one or more staples in the

staple cartridge have an integrated crown and staple driver.



161. The surgical procedure of Claim 160, wherein one or more of the integrated crown

and staple drivers of the staples define one or more staple-end recesses for turning the

staples.

162. The surgical procedure of Claim 161, wherein the patient's soft tissue comprises

the patient's stomach, and wherein the surgical procedure further comprises placing a

gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the second endocutter was

used to make the second series of cuts.

163. The surgical procedure of Claim 162, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

164. The surgical procedure of Claim 160, wherein for each of the one or more cuts by

the second endocutter, the second endocutter further comprises an anvil comprising one or

more releasable pocket elements that are separately releasable from the anvil upon firing of

the instrument, wherein the one or more releasable pocket elements each comprise at least

one staple-end retaining surface.

165. The surgical procedure of Claim 164, wherein:

the one or more releasable pocket elements comprise a bioabsorbable material; and

the integrated crown and staple driver of the one or more staples comprise a

bioabsorbable material.



166. The surgical procedure of Claim 164, wherein:

the one or more releasable pocket elements comprise a non-bioabsorbable material;

and

the integrated crown and staple driver of the one or more staples comprise a non-

bioabsorbable material.

167. The surgical procedure of Claim 164, wherein the patient's soft tissue comprises

the patient's stomach, and wherein the surgical procedure further comprises placing a

gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the second endocutter was

used to make the second series of cuts.

168. The surgical procedure of Claim 167, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

169. The surgical procedure of Claim 160, wherein for each of the one or more cuts by

the first endocutter, the first endocutter is loaded with a staple cartridge having a plurality

of staples to staple the parts of the patient's stomach, wherein one or more staples in the

staple cartridge have an integrated crown and staple driver.

170. The surgical procedure of Claim 160, wherein the procedure comprises a Roux-en-
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171. A surgical procedure comprising:

using an endocutter to make a first series of one or more cuts to a patient's soft

tissue;

using an endocutter to make a second series of one or more cuts to the patient's soft

tissue after the first series is made;

prior to each of the second series of cuts, loading the endocutter with a staple

cartridge having a plurality of staples to staple the parts of the patient's

stomach, wherein one or more staples in the staple cartridge have an integrated

crown and staple driver; and

using the first endocutter to make a third series of one or more cuts to the patient's

soft tissue after the second series is made, such that upon completion of the

third series the patient's soft tissue is cut into a first part and a second part.

172. The surgical procedure of Claim 171, wherein one or more of the integrated crown

and staple drivers of the staples define one or more staple-end recesses for turning the

staples.

173. The surgical procedure of Claim 172, wherein the patient's soft tissue comprises

the patient's stomach, and wherein the surgical procedure further comprises placing a

gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the endocutter was used to
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174. The surgical procedure of Claim 173, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

175. The surgical procedure of Claim 171, wherein for each of the second series of cuts

the endocutter further comprises an anvil comprising one or more releasable pocket

elements that are separately releasable from the anvil upon firing of the instrument, and

wherein the one or more releasable pocket elements each comprise at least one staple-end

retaining surface.

176. The surgical procedure of Claim 175, wherein:

the one or more releasable pocket elements comprise a bioabsorbable material; and

the integrated crown and staple driver of the one or more staples comprise a

bioabsorbable material.

177. The surgical procedure of Claim 175, wherein:

the one or more releasable pocket elements comprise a material that is non¬

absorbable by the patient's stomach; and

the integrated crown and staple driver of the one or more staples comprise a

material that is non-absorbable by the patient's stomach.

178. The surgical procedure of Claim 175, wherein the patient' s soft tissue comprises

the ϋatient's stomach, and wherein the surgical procedure further comprises placing a



gastric band around the first part of the patient's stomach, wherein the gastric band is

placed in an area of the first part of the patient's stomach where the second series of cuts

were made.

179. The surgical procedure of Claim 178, further comprising connecting the patient's

middle intestine to the first part of the patient's stomach.

180. The surgical procedure of Claim 171, wherein the procedure comprises a Roux-en-

Y gastric bypass procedure.

181. A surgical staple, comprising:

a base;

a crown, wherein said crown is comprised of a first dissolvable material; and

a first deformable member extending from said base, wherein at least a portion of

said first deformable member includes a non-circular cross-section.

182. The surgical staple of Claim 181, wherein said crown is overmolded onto said base.

183. The surgical staple of Claim 181, further comprising a second deformable member

extending from said base, wherein at least a portion of said second deformable member

includes a non-circular cross-section.



184. The surgical staple of Claim 181, wherein said first deformable member is

comprised of a non-dissolvable material.

185. The surgical staple of Claim 181, wherein said first deformable member is

comprised of a second dissolvable material.

186. The surgical staple of Claim 181, wherein said crown further includes at least one

second material, wherein said second material comprises a therapeutic drug, and wherein

the dissolution of said crown releases said therapeutic drug.

187. The surgical staple of Claim 181, wherein said non-circular cross-section includes

at least one flat surface.

188. The surgical staple of Claim 187, wherein said non-circular cross-section further

includes at least one arcuate surface.

189. The surgical staple of Claim 181, wherein said non-circular cross-section includes a

first flat surface and a second flat surface, and wherein said first flat surface is substantially

parallel to said second flat surface.

190. The surgical staple of Claim 181, wherein said first deformable member includes

an end, and wherein said end includes said non-circular cross-section.



191. A surgical staple, comprising:

a base;

a crown, wherein said crown is comprised of a first bioabsorbable material;

a first deformable member extending from said base, wherein at least a portion of

said first deformable member includes a cross-section having at least one flat surface.

192. The surgical staple of Claim 191, wherein said crown is overmolded onto said base.

193. The surgical staple of Claim 191, further comprising a second deformable member

extending from said base, wherein at least a portion of said second deformable member

includes a cross-section having at least one flat surface.

194. The surgical staple of Claim 191, wherein said first deformable member is

comprised of a non-bioabsorbable material.

195. The surgical staple of Claim 191, wherein said first deformable member is

comprised of a second bioabsorbable material.

196. The surgical staple of Claim 191, wherein said crown further includes at least one

second material, wherein said second material comprises a therapeutic drug, and wherein

the absorption of said first material releases said therapeutic drug.



197. The surgical staple of Claim 191 wherein said cross-section further includes at least

one arcuate surface.

198. The surgical staple of Claim 191, wherein said at least one flat surface includes a

first flat surface and a second flat surface, and wherein said first flat surface is substantially

parallel to said second flat surface.

199. The surgical staple of Claim 191, wherein said first deformable member includes

an end, and wherein said end includes said flat surface.

200. A surgical staple, comprising:

a base;

a first deformable member extending from said base, wherein said first deformable

member is configured to capture soft tissue intermediate said first deformable member and

said base, and wherein at least a portion of said first deformable member includes a non-

circular cross-section; and

dissolvable means for applying a first force against the soft tissue before the

dissolvable means has dissolved and for applying a second force against the soft tissue

after at least a portion of the dissolvable means has dissolved.

201. A surgical staple, comprising:

a crown, wherein said crown is comprised of a first dissolvable material;



a first deformable member, wherein at least a portion of said first deformable

member includes a non-circular cross-section; and

a second member, wherein said crown connects said first deformable member and

said second member when said crown is undissolved, and wherein said first deformable

member is unconnected to said second member after said crown has been dissolved.

202. The surgical staple of Claim 201, wherein at least one of said first deformable

member and said second member are comprised of a non-dissolvable material.

203 . The surgical staple of Claim 201, wherein at least one of said first deformable

member and said second member are comprised of a second dissolvable material.

204. The surgical staple of Claim 201, wherein said crown further includes at least one

second material, wherein said second material comprises a therapeutic drug, and wherein

the dissolution of said crown releases said therapeutic drag.

205. The surgical staple of Claim 201, wherein said non-circular cross-section includes

at least one flat surface.

206. The surgical staple of Claim 205, wherein said non-circular cross-section further

includes at least one arcuate surface.



207. The surgical staple of Claim 201, wherein said non-circular cross-section further

includes a first flat surface and a second flat surface, and wherein said first flat surface is

substantially parallel to said second flat surface.

208. The surgical staple of Claim 201, wherein said first deformable member includes

an end, and wherein said end includes said non-circular cross-section.

209. The surgical staple of Claim 201, wherein said first deformable member includes a

first end and a second end which extend from said crown.

210. The surgical staple of Claim 209, wherein said second member includes a first end

and a second end which extend from said crown.

2 11. A surgical staple, comprising:

a crown, wherein said crown is comprised of a first bioabsorbable material;

a first deformable member, wherein at least a portion of said first deformable

member includes a cross-section having at least one flat surface; and

a second member, wherein said crown connects said first deformable member and

said second member before said crown has been absorbed, and wherein said first

deformable member is unconnected to said second member after said crown has been

absorbed.



212. The surgical staple of Claim 2 11, wherein at least one of said first deformable

member and said second member are comprised of a non-bioabsorbable material.

213. The surgical staple of Claim 2 11, wherein at least one of said first deformable

member and said second member are comprised of a second bioabsorbable material.

214. The surgical staple of Claim 2 11, wherein said crown further includes at least one

second material, wherein said second material comprises a therapeutic drug, and wherein

the absorption of said first material releases said therapeutic drug.

215. The surgical staple of Claim 2 11, wherein said cross-section further includes at

least one arcuate surface.

216. The surgical staple of Claim 2 11, wherein said at least one flat surface includes a

first flat surface and a second flat surface, and wherein said first flat surface is substantially

parallel to said second flat surface.

217. The surgical staple of Claim 2 11, wherein said first deformable member includes

an end, and wherein said end includes said flat surface.

218. The surgical staple of Claim 2 11, wherein said first deformable member includes a

first end and a second end which extend from said crown.



219. The surgical staple of Claim 218, wherein said second member includes a first end

and a second end which extend from said crown.

220. A surgical staple, comprising:

a first deformable member;

a second member; and

dissolvable means for connecting said first deformable member and said second

member when said dissolvable means is undissolved and for releasing said first deformable

member and said second member after said dissolvable means has been dissolved.

221. A surgical stapler, comprising:

an anvil including a first lip; and

a buttress material, wherein said buttress material is releasably retained to said

anvil by said first lip.

222. The surgical stapler of Claim 221, further comprising a staple cartridge and a

surgical staple removably stored within said staple cartridge, wherein said surgical staple

includes a deformable member.

223. The surgical stapler of Claim 222, wherein said anvil further comprises at least one

pocket, wherein said anvil pocket is configured to deform said deformable member, and

wherein said buttress material is located between said staple cartridge and said anvil

pocket.



224. The surgical stapler of Claim 222, wherein said deformable member is configured

to extend through said buttress material in a first direction, and wherein said deformable

member is configured to engage said buttress member in a second direction after being

deformed by said anvil.

225. The surgical stapler of Claim 224, wherein said deformable member is configured

to release said buttress material from said anvil when said deformable member engages

said buttress material in said second direction.

226. The surgical stapler of Claim 224, wherein said buttress material includes an

aperture configured to receive said deformable member and allow said deformable member

to extend therethrough in said first direction without piercing said buttress material.

227. The surgical stapler of Claim 224, wherein said deformable member is configured

to pierce said buttress material when said deformable member engages said buttress

material in said second direction.

228. The surgical stapler of Claim 224, further comprising a second staple removably

stored within said staple cartridge, wherein said second staple includes a deformable

member, wherein said deformable member of said second staple is configured to extend

through said buttress material in a first direction, and wherein said deformable member of



said second staple is configured to engage said buttress member in a second direction after

being deformed by said anvil.

229. The surgical stapler of Claim 221, wherein said anvil further comprises a second

lip, and wherein said buttress material is releasably retained to said anvil by said second

lip.

230. The surgical stapler of Claim 221, wherein at least of portion of said buttress

material is comprised of a bioabsorbable material.

231. A surgical stapler, comprising:

an anvil including a first groove; and

a buttress material, wherein said buttress material is releasably retained to said

anvil by said first groove.

232. The surgical stapler of Claim 23 1, further comprising a staple cartridge and a

surgical staple removably stored within said staple cartridge, wherein said surgical staple

includes a deformable member.

233. The surgical stapler of Claim 232, wherein said anvil further comprises at least one

pocket, wherein said anvil pocket is configured to deform said deformable member, and

wherein said buttress material is located between said staple cartridge and said anvil

pocket.



234. The surgical stapler of Claim 232, wherein said deformable is configured to extend

through said buttress material in a first direction, and wherein said deformable member is

configured to engage said buttress material in a second direction after being deformed by

said anvil.

235. The surgical stapler of Claim 234, wherein said deformable member is configured

to release said buttress material from said anvil when said deformable member engages

said buttress material in said second direction.

236. The surgical stapler of Claim 234, wherein said buttress material includes an

aperture configured to receive said deformable member and allow said deformable member

to extend therethrough in said first direction without piercing said buttress material.

237. The surgical stapler of Claim 234, wherein said deformable member is configured

to pierce said buttress material when said deformable member engages said buttress

material in said second direction.

238. The surgical stapler of Claim 234, further including a second staple removably

stored within said staple cartridge, wherein said second staple includes a deformable

member, wherein said deformable member of said second staple is configured to extend

through said buttress material in a first direction, and wherein said deformable member of



said second staple is configured to engage said buttress member in a second direction after

being deformed by said anvil.

239. The surgical stapler of Claim 23 1, wherein said anvil further comprises a second

groove, and wherein said buttress material is releasably retained to said anvil by said

second groove.

240. The surgical stapler of Claim 231, wherein at least of portion of said buttress

material is comprised of a bioabsorbable material.

241. A surgical stapler, comprising:

an anvil;

a staple cartridge configured to removably store at least one staple therein; and

a buttress material, wherein at least one of said anvil and said staple cartridge

includes a retention feature configured to releasably retain said buttress material

intermediate said anvil and said staple cartridge.

242. The surgical stapler of Claim 241 , wherein said retention feature includes a lip

extending from at least one of said anvil and said staple cartridge.

243. The surgical stapler of Claim 241, wherein said retention feature includes a groove

in at least one of said anvil and said staple cartridge.



244. A staple cartridge for use with a surgical stapler, said staple cartridge comprising:

a cavity;

a staple removably positioned within said cavity;

a buttress material; and

at least one of a lip and a groove configured to removably retain said buttress

material to said staple cartridge.

245. A surgical staple, comprising:

a base; and

a first deformable member extending from said base, wherein at least a portion of

said first deformable member is comprised of an expandable material.

246. The surgical staple of Claim 245, further comprising a crown attached to said base,

wherein said crown is comprised of a bioabsorbable material.

247. The surgical staple of Claim 246, further comprising a second deformable member,

wherein said crown connects said first deformable member and said second member before

said crown has been absorbed, and wherein said first deformable member is unconnected

to said second member after said crown has been absorbed.

248. The surgical staple of Claim 245, wherein at least a portion of said first deformable

member is comprised of a bioabsorbable material.



249. The surgical staple of Claim 245, further comprising a second deformable member,

wherein at least a portion of said second deformable member is comprised of an

expandable material.

250. The surgical staple of Claim 245, wherein said expandable material includes a

bioabsorbable material.

25 1. The surgical staple of Claim 245, wherein said portion of said first deformable

member is expandable between a first diameter and a second diameter.

252. The surgical staple of Claim 245, further comprising a crown attached to said base,

wherein at least a portion of said crown is comprised of an expandable material.

253. The surgical staple of Claim 245, wherein said first deformable member further

includes an end configured to pierce soft tissue and create a hole therein, and wherein said

portion of said first deformable member is configured to expand within the hole.

254. The surgical staple of Claim 245, wherein said expandable material comprises a

hydrophilic material.

255. A surgical staple, comprising:

a base; and

a first deformable member extending from said base, wherein at least a portion of

said first deformable member is coated with an expandable material.



256. The surgical staple of Claim 255, further comprising a crown attached to said base,

wherein said crown is comprised of a bioabsorbable material.

257. The surgical staple of Claim 256, further comprising a second deformable member,

wherein said crown connects said first deformable member and said second member before

said crown has been absorbed, and wherein said first deformable member is unconnected

to said second member after said crown has been absorbed.

258. The surgical staple of Claim 255, wherein at least a portion of said first deformable

member is comprised of a bioabsorbable material.

259. The surgical staple of Claim 255, further comprising a second deformable member,

wherein at least a portion of said second deformable member is coated with an expandable

material.

260. The surgical staple of Claim 255, wherein at least a portion of said first deformable

member includes a non-circular cross-section.

261. The surgical staple of Claim 255, wherein said portion of said first deformable

member is expandable between a first diameter and a second diameter.



262. The surgical staple of Claim 255, further comprising a crown attached to said base,

wherein said crown is comprised of an expandable material.

263. The surgical staple of Claim 255, wherein said first deformable member further

includes an end configured to pierce soft tissue and create a hole therein, and wherein said

portion of said first deformable member is configured to expand within the hole.

264. The surgical staple of Claim 255, wherein said expandable material comprises a

hydrophilic material.

265. A surgical staple, comprising:

a base;

a first deformable member extending from said base, wherein said first deformable

member is configured to capture soft tissue intermediate said first deformable member and

said base; and

expandable means for applying a force against the soft tissue after at least a portion

of the expandable means has expanded.

266. A surgical stapler, comprising:

an elongate shaft having a first end and a second end;

an anvil situated at said second end of said elongate shaft, wherein said anvil

includes an aperture extending therethrough;



a staple cartridge, wherein said staple cartridge is movable relative to said anvil,

wherein said staple cartridge is configured to removably store at least one staple therein,

and wherein said staple cartridge includes an actuating shaft configured to extend through

said aperture; and

an actuating mechanism operably engaged with said actuating shaft, wherein said

actuating mechanism is configured to move said staple cartridge relative to said anvil.

267. The surgical stapler of Claim 266, wherein said staple cartridge is detachable from

said actuating mechanism, and wherein said staple cartridge is replaceable with a second

staple cartridge.

268. The surgical stapler of Claim 267, wherein at least one of said actuating shaft and

said actuating mechanism includes a detent mechanism configured to releasably connect

said actuating shaft and said actuating mechanism.

269. The surgical stapler of Claim 266, wherein said actuating shaft defines an axis, and

wherein said actuating mechanism is configured to move said staple cartridge relative to

said axis.

270. The surgical stapler of Claim 266, wherein said at least one surgical staple includes

a plurality of surgical staples, wherein said anvil includes a plurality of pockets configured

to deform said plurality of surgical staples, and wherein said pockets are positioned in a

circular array.



271. The surgical stapler of Claim 270, wherein said pockets are positioned in a circular

array about said aperture.

272. The surgical stapler of Claim 266, wherein said staple cartridge includes a housing

and a driver, wherein said driver is movable relative to said housing, wherein said

actuating shaft is operably engaged with said driver, and wherein said actuating

mechanism is configured to move said driver relative to said housing to deploy said at least

one staple from said staple cartridge.

273. The surgical stapler of Claim 266, wherein at least one of said anvil and said staple

cartridge further includes a cutting member, and wherein said cutting member is

configured to incise tissue.

274. The surgical stapler of Claim 266, further comprising a buttress material positioned

intermediate said staple cartridge and said anvil.

275. A method for processing an instrument for surgery, the method comprising:

obtaining the surgical instrument of Claim 266;

sterilizing the surgical instrument; and

storing the surgical instrument in a sterile container.

276. A surgical stapler, comprising:



an elongate shaft having a first end and a second end;

an anvil situated at said second end of said elongate shaft;

a staple cartridge, wherein said staple cartridge is movable relative to said anvil,

and wherein said staple cartridge is configured to removably store at least one staple

therein;

an actuating shaft; and

an actuating mechanism, wherein said actuating shaft is operably engaged with said

staple cartridge and said actuating mechanism, and wherein said actuating mechanism is

configured to move said staple cartridge relative to said anvil.

277. The surgical stapler of Claim 276, wherein said staple cartridge is disengageable

from said actuating mechanism, and wherein said staple cartridge is replaceable with a

second staple cartridge.

278. The surgical stapler of Claim 276, wherein said actuating shaft defines an axis, and

wherein said actuating mechanism is configured to move said staple cartridge relative to

said axis.

279. The surgical stapler of Claim 276, wherein said at least one surgical staple includes

a plurality of surgical staples, wherein said anvil includes a plurality of pockets configured

to deform said plurality of surgical staples, and wherein said pockets are positioned in a

circular array.



280. The surgical stapler of Claim 276, wherein said anvil includes an aperture

extending therethrough, and wherein said actuation shaft is configured to extend through

said aperture.

281. The surgical stapler of Claim 276, wherein said staple cartridge includes a housing

and a driver, wherein said driver is movable relative to said housing, wherein said

actuating shaft is operably engaged with said driver, and wherein said actuating

mechanism is configured to move said driver relative to said housing to deploy said at least

one staple from said staple cartridge.

282. A method for processing an instrument for surgery, the method comprising:

obtaining the surgical instrument of Claim 276;

sterilizing the surgical instrument; and

storing the surgical instrument in a sterile container.

283. A staple cartridge assembly, comprising:

a staple cartridge body;

at least one surgical staple removably positioned within said staple cartridge body;

and

a connector, wherein said connector is configured to operably engage a shaft of an

actuation mechanism, and wherein the actuation mechanism is configured to move said

staple cartridge body along an axis defined by the shaft.



284. The staple cartridge assembly of Claim 283, wherein said staple cartridge body is

detachable from the shaft, and wherein said staple cartridge is replaceable with a second

staple cartridge.

285. The staple cartridge assembly of Claim 283, wherein the shaft is connected to said

staple cartridge body, wherein said staple cartridge body and the shaft are configured to be

detached from the actuation mechanism, and wherein said staple cartridge body and the

shaft are replaceable with a second staple cartridge body and a second shaft.
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