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(57) ABSTRACT 

A Surgical staple including features which can reduce bleed 
ing from Soft tissue. In various embodiments, the Surgical 
Staple can include at least one deformable member which can 
puncture a hole in soft tissue as it is inserted therethrough. 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 embodi 
ments, at least a portion of the deformable member can be 
coated with a hydrophilic material which can expand when 
exposed to water, or other bodily fluids, and apply a compres 
sion 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. 
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SURGICAL STAPLE HAVING AN 
EXPANDABLE PORTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional application, under 35 
U.S.C. S 121, of U.S. patent application Ser. No. 1 1/824,446, 
filed Jun. 29, 2007, entitled SURGICAL STAPLE HAVING 
AN EXPANDABLE PORTION, now United States Patent 
Publication Number 2009/0001121, the entire disclosure of 
which is incorporated by reference herein. 

BACKGROUND 

0002 The present application is related to the following 
commonly-owned U.S. patent applications, which are hereby 
incorporated by reference in their entirety: (1) 
0003 U.S. patent application Ser. No. 1 1/824.389, filed on 
Jun. 29, 2007, now U.S. Pat. No. 7,669,747, entitled 
WASHER FOR USE WITH A SURGICAL STAPLING 
INSTRUMENT: 
0004 (2) U.S. patent application Ser. No. 1 1/824,251, 
filed on Jun. 29, 2007, now U.S. Patent Publication No. 2009/ 
0005807, entitled SURGICAL STAPLE HAVING ASLID 
ABLE CROWN; 
0005 (3) U.S. patent application Ser. No. 1 1/824,363, 
filed on Jun. 29, 2007, now U.S. Patent Publication No. 2008/ 
0082115, entitled METHOD OF MANUFACTURING 
STAPLES; 
0006 (4) U.S. patent application Ser. No. 1 1/824,415, 
filed Jun. 29, 2007, now U.S. Pat. No. 7,604,151, entitled 
SURGICAL STAPLES WITH IMPROVED TISSUE COM 
PRESSION FEATURES; 
0007 (5) U.S. patent application Ser. No. 1 1/824,274, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2009/ 
0001 124, entitled STAPLE CARTRIDGE CAVITY CON 
FIGURATIONS: 
0008 (6) U.S. patent application Ser. No. 1 1/824,275, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2009/ 
0005808, entitled STAPLE CARTRIDGE CAVITY CON 
FIGURATION WITH COOPERATIVE SURGICAL 
STAPLE: 
0009 (7) U.S. patent application Ser. No. 1 1/823,988, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2009/ 
0005809, entitled SURGICAL STAPLE HAVING ASLID 
ABLE CROWN; 
0010 (8) U.S. patent application Ser. No. 1 1/824,079, 
filed Jun. 29, 2007, now U.S. Pat. No. 7,438,209, entitled 
SURGICAL STAPLING INSTRUMENTS HAVING A 
RELEASABLE STAPLE-FORMING POCKET: 
0011 (9) U.S. patent application Ser. No. 1 1/824,524, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2009/ 
0001130, entitled SURGICAL PROCEDURE USING A 
CUTTING AND STAPLING INSTRUMENT HAVING 
RELEASABLE STAPLE-FORMING POCKETS; 
0012 (10) U.S. patent application Ser. No. 1 1/824,299, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2008/ 
0082125, entitled SURGICAL STAPLE HAVING A 
DEFORMABLE MEMBER WITH A NON-CIRCULAR 
CROSS-SECTIONAL GEOMETRY: 
0013 (11) U.S. patent application Ser. No. 1 1/824,136, 
filed Jun. 29, 2007, now U.S. Patent Publication No. 2008/ 
0082126, entitled SURGICAL STAPLE HAVING A 
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DEFORMABLE MEMBER WITH A NON-CIRCULAR 
CROSS-SECTIONAL GEOMETRY: 
(0014 (12) U.S. patent application Ser. No. 1 1/824,298, 
filed Jun. 29, 2007, now U.S. Pat. No. 7,673,782, entitled 
SURGICAL STAPLING INSTRUMENT HAVING A 
RELEASABLE BUTTRESS MATERIAL; and 
(0015 (13) U.S. patent application Ser. No. 1 1/824,252, 
filed Jun. 29, 2007, now U.S. Pat. No. 7,735,703, entitled 
RE-LOADABLE SURGICAL STAPLING INSTRUMENT. 

FIELD OF THE INVENTION 

0016. The present invention generally relates to surgical 
instruments and, more particularly, to Surgical stapling instru 
ments and Staples for use therewith. 

DESCRIPTION OF RELATED ART 

0017 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 lap 
aroscopic 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 con 
figured 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. 
0018. Some surgical staplers, such as those described in 
U.S. Pat. No. 5,465,895, entitled SURGICAL STAPLER 
INSTRUMENT, issued on Nov. 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. 
0019. 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 anastomo 
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sis. 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 intes 
tine, for example, at two locations creating a first end, a 
second end, and an intermediate portion. Thereafter, the inter 
mediate 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 posi 
tioned 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. Pat. No. 5,104, 
025, entitled INTRALUMINAL ANASTOMOTIC SURGI 
CAL STAPLER WITH DETACHED ANVIL, issued on Apr. 
14, 1992, and U.S. Pat. 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 

0020. 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 car 
tridge 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 bioab 
sorbable material such that the crown can dissolve as the soft 
tissue heals and can, depending on the cross-sectional geom 
etry of the deformable member, reduce the force or pressure 
applied to the soft tissue by the deformable member. 
0021. 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 
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uniform pressure to the Soft tissue and, in various circum 
stances, increase the stiffness of the soft tissue after the 
staples have been deployed therein. 
0022. 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 withina 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 sec 
ond 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 embodi 
ment, 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. 
0023. 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 compres 
sion force can reduce bleeding from the puncture hole and 
thereby reduce any potential complications resulting there 
from. In at least one form of the invention, a crown of the 
Surgical staple can include features Surrounding, or posi 
tioned adjacent to, the deformable members which can com 
press 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 deform 
able members can be reduced. 

0024. 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 
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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 anviland, thereafter, the ends of the staples may contact a 
Staple-end retaining Surface of the pocket element that pre 
vents 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. 

0025. 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 par 
ticular, 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 sta 
pling 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 ele 
ments 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 circum 
stances, 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. 
0026. 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 there 
after 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 embodi 
ments, 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 
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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 bioabsorb 
able material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. The above-mentioned and other features and advan 
tages 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: 
0028 FIG. 1 is a perspective view of a surgical instrument 
in accordance with one non-limiting embodiment of the 
present invention; 
0029 FIG. 2 is a perspective view of the surgical instru 
ment of FIG. 1; 
0030 FIG. 3 is an exploded view of an end effector of the 
surgical instrument of FIG. 1; 
0031 FIG. 4 is a perspective view of the surgical instru 
ment of FIG. 1 being used to incise and staple soft tissue: 
0032 FIG. 5 is an elevational view of a surgical staple in 
an undeformed shape; 
0033 FIG. 6 is an elevational view of the staple of FIG.5 
in a first deformed shape: 
0034 FIG. 7 is an elevational view of the staple of FIG.5 
in a second deformed shape; 
0035 FIG. 8 is an elevational view of the staple of FIG.5 
in a third deformed shape; 
0036 FIG.9 is a top view of the staple of FIG.5 in the third 
deformed shape of FIG. 8: 
0037 FIG. 10 is a partial cross-sectional view of the sur 
gical Stapler of FIG. 1 being used to deploy the Surgical 
staples of FIG. 5 into soft tissue: 
0038 FIG. 10A is an elevational view of a surgical staple 
in a partially deformed shape; 
0039 FIG. 11 is a perspective view of first and second 
deformable members of a Surgical Staple; 
0040 FIG. 12 is a perspective view of a dissolvable, or 
bioabsorbable, material overmolded onto the deformable 
members of FIG. 12; 
004.1 FIG. 13 is a perspective view of the staple of FIG. 12 
in a deformed shape; 
0042 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; 
0043 FIG. 15 is a perspective view of the staple of FIG. 12 
after the dissolvable material has completely dissolved; 
0044 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; 
0045 FIG. 17 is an additional partial cross-sectional view 
of the surgical stapler of FIG. 16; 
0046 FIG. 18 is a perspective view of a deformable mem 
ber of a staple in accordance with one non-limiting embodi 
ment of the present invention; 
0047 FIG. 19 is a top view of the deformable member of 
FIG. 18; 



US 2011/O 192882 A1 

0048 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; 
0049 FIG. 21 is a perspective view of first and second 
deformable members of a staple in accordance with one non 
limiting embodiment of the present invention; 
0050 FIG.22 is a top view of the deformable members of 
FIG. 21; 
0051 FIG. 23 is a perspective view of a dissolvable, or 
bioabsorbable, material overmolded onto the deformable 
members of FIG. 21 in accordance with one non-limiting 
embodiment of the present invention; 
0052 FIG.24 is a perspective view of the staple of FIG.23 
in a deformed shape; 
0053 FIG.25 is a perspective view of the staple of FIG.23 
wherein a portion of the dissolvable material has been dis 
solved and the first and second deformable members have 
moved relative to one another; 
0054 FIG. 26 is a perspective view of the staple of FIG. 24 
after the dissolvable or bioabsorbable material has com 
pletely dissolved; 
0055 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; 
0056 FIG. 28 is a top view of the deformable members of 
FIG 27; 
0057 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; 
0058 FIG.30 is a perspective view of the staple of FIG. 29 
in a deformed configuration; 
0059 FIG.31 is a perspective view of the staple of FIG. 29 
after at least a portion of the dissolvable material has dis 
Solved and the expandable material has expanded; 
0060 FIG. 32 is a top view of the staple of FIG. 29 illus 
trating the expandable coating in an expanded form; 
0061 FIG.33 is a perspective view of the staple of FIG. 29 
after the dissolvable material and the expandable material has 
completely dissolved; 
0062 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; 
0063 FIG. 35 is a cross-sectional view of the deformable 
member of FIG. 34: 
0064 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; 
0065 FIG. 37 is a cross-sectional view of the deformable 
member of FIG. 36: 
0066 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; 
0067 FIG. 39 is a cross-sectional view of the deformable 
member of FIG. 38; 
0068 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; 
0069 FIG. 41 is a cross-sectional view of the deformable 
member of FIG. 40: 

Aug. 11, 2011 

0070 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; 
(0071 FIG. 43 is a cross-sectional view of the deformable 
member of FIG. 42: 
0072 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; 
0073 FIG. 45 is a cross-sectional view of the deformable 
member of FIG. 44; 
0074 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; 
0075 FIG. 47 is a cross-sectional view of the deformable 
member of FIG.46; 
0076 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; 
0077 FIG. 49 is a cross-sectional view of the deformable 
member of FIG. 48: 
(0078 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; 
007.9 FIG. 51 is a cross-sectional view of the deformable 
member of FIG.50; 
0080 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; 
0081 FIG. 53 is a cross-sectional view of the deformable 
member of FIG. 52; 
I0082 FIG. 54 is a perspective view of an end portion of 
another deformable member in accordance with one non 
limiting embodiment of the present invention; 
0083 FIG.55 is a cross-sectional view of the deformable 
member of FIG. 54: 
I0084 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; 
0085 FIG. 57 is a cross-sectional view of the deformable 
member of FIG.56; 
I0086 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; 
I0087 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; 
I0088 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; 
I0089 FIG. 61 is a bottom view of the surgical staple of 
FIG. 58: 
(0090 FIG. 62 is a bottom view of the surgical staple of 
FIG.59; 
(0091 FIG. 63 is a bottom view of the surgical staple of 
FIG. 60: 
0092 FIG. 64 is a top view of the surgical staple of FIG. 
58: 
(0093 FIG. 65 is a top view of the surgical staple of FIG. 
59; 
(0094 FIG. 66 is a top view of the surgical staple of FIG. 
60; 
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0095 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 embodi 
ment of the present invention; 
0096 FIG. 68 is a perspective cross-sectional view of the 
staple of FIG. 67 in a partially deployed position; 
0097 FIG. 69 is a perspective cross-sectional view of the 
staple of FIG. 67 in a fully deployed position; 
0098 FIG.70 is a perspective view of the staple of FIG. 67 
in a fully deployed position; 
0099 FIG.71 is perspective view of the staple cartridge of 
FIG. 67 illustrating several surgical staples in an undeployed 
position; 
0100 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; 
0101 FIG. 73 is another perspective view of the assembly 
of FIG.72: 
0102 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; 
(0103 FIG. 75 is a partial perspective view of the staple 
cartridge of FIG.74; 
0104 FIG. 76 is a top view of a staple cartridge and staple 
assemblies in accordance with one non-limiting embodiment 
of the present invention; 
0105 FIG. 77 is an elevational view of a staple having a 
slidable crown and projections extending therefrom in accor 
dance with one non-limiting embodiment of the present 
invention; 
0106 FIG. 78 is an elevational view of the staple of FIG. 
77 in a deployed position; 
0107 FIG. 79 is a top view of the staple of FIG.77: 
0108 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; 
0109 FIG. 81 is a partial perspective view of the assem 
blies of FIG.80 positioned within a staple cartridge in accor 
dance with one non-limiting embodiment of the present 
invention; 
0110 FIG. 82 is a perspective cross-sectional view of the 
staple cartridge of FIG. 81 with the staple assemblies in an 
undeployed position; 
0111 FIG. 83 is a perspective cross-sectional view of the 
staple cartridge of FIG. 81 with the staple assemblies in a 
deployed position; 
0112 FIG. 84 is cross-sectional view of a surgical stapler 
deploying the staples of FIG. 77: 
0113 FIG. 85 is a plan view of an elongate member used 
to form staples in accordance with one non-limiting embodi 
ment of the present invention; 
0114 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: 
0115 FIG. 87 is a plan view of the elongate member of 
FIG. 85 illustrating the connection segments removed; 
0116 FIG. 88 is a plan view of the elongate member of 
FIG. 86 that has been cut along an axis; 
0117 FIG. 89 is a plan view of an alternate elongate mem 
ber in accordance with one non-limiting embodiment of the 
present invention; 
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0118 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; 
0119 FIG.91 is a plan view of another alternate elongate 
member in accordance with one non-limiting embodiment of 
the present invention; 
I0120 FIG. 92 is a plan view of the alternate elongate 
member of FIG.91 illustrating crowns overmolded on to the 
bases of the staples in accordance with one non-limiting 
embodiment of the present invention; 
I0121 FIG. 93 is a plan view of the elongate member of 
FIG.92 after the elongate member has been cut along an axis; 
(0.122 FIGS. 94-99 are plan views of various alternate 
deformable members in accordance with non-limiting 
embodiments of the present invention: 
I0123 FIG.100 is a side view of a singulated staple manu 
factured from the elongate member of FIG. 85 in accordance 
with one non-limiting embodiment of the present invention; 
(0.124 FIG. 101 is an elevational view of the staple of FIG. 
100; 
(0.125 FIG. 102 is a perspective view of the staple of FIG. 
100; 
0.126 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; 
(O127 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; 
I0128 FIG. 105 is a plan view of an alternate transfer block 
in accordance with one non-limiting embodiment of the 
present invention; 
I0129 FIG. 106 is a plan view of another alternate transfer 
block in accordance with one non-limiting embodiment of the 
present invention; 
0.130 FIG. 107 is a perspective view of a staple cartridge 
in accordance with one non-limiting embodiment of the 
present invention; 
I0131 FIG. 108 is a top view of the staple cartridge of FIG. 
107; 
(0132 FIG. 109 is a detail view of the staple cartridge of 
FIG. 107; 
(0.133 FIG. 110 is an additional detail view of the staple 
cartridge of FIG. 107; 
0.134 FIG. 110A is a detail view of a staple cartridge in 
accordance with one non-limiting embodiment of the present 
invention; 
0.135 FIG. 111 is a perspective view of a surgical staple 
configured to be positioned within a staple cavity of the staple 
cartridge of FIG. 107; 
0.136 FIG. 112 is a plan view of the surgical staple of FIG. 
111; 
0.137 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; 
0.138 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; 
0.139 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; 
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0140 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; 
0141 FIG. 117 is a top view of a staple pattern along an 
incision, the pattern having Substantially parallel rows of 
Staples: 
0142 FIG. 118 is a top view of a staple cartridge having a 
Staple pattern in accordance with one non-limiting embodi 
ment of the present invention; 
0143 FIG. 119 is a perspective view of the staple cartridge 
of FIG. 118: 
014.4 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; 
0145 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; 
0146 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; 
0147 FIG. 123 is a cross-sectional view of the anvil and 
the buttress material of FIG. 122; 
0148 FIG. 124 is a cross-sectional view of an anvil and a 
buttress material in accordance with one alternate non-limit 
ing embodiment of the present invention; 
014.9 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; 
0150 FIG. 126 is an additional cross-sectional view of the 
embodiment of FIG. 125 illustrating the staples in a deployed 
position; 
0151 FIG. 127 is an additional cross-sectional view of the 
embodiment of FIG. 125 illustrating the anvil in an open 
position; 
0152 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; 
0153 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; 
0154 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; 
O155 FIG. 131 is an additional view of the embodiment of 
FIG. 130 illustrating surgical staples in a deployed configu 
ration; 
0156 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 embodi 
ment of the present invention; 
O157 FIG. 133 is an additional view of the embodiment of 
FIG. 120 illustrating Surgical staples in a deployed configu 
ration; 
0158 FIG. 134 is a perspective view of a circular surgical 
Stapling instrument in accordance with one non-limiting 
embodiment of the present invention; 
0159 FIG. 135 is a partial perspective view of the stapling 
instrument of FIG. 134 with portions of the stapling instru 
ment removed; 
0160 FIG. 136 is an exploded view of the stapling instru 
ment of FIG. 134; 
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0.161 FIG. 137 is an exploded view of an anvil and a 
break-away washer of the surgical instrument of FIG. 134; 
0162 FIG. 138 is an assembly view of the anvil and the 
washer of FIG. 137; 
(0163 FIG. 139 is a plan view of the assembly of FIG. 138: 
0164 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; 
0.165 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; 
0166 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; 
0.167 FIG. 143 is a perspective view of an anvil member of 
a circular stapler in accordance with one alternate non-limit 
ing embodiment of the present invention; 
0168 FIG. 144 is a perspective view of a staple cartridge 
mechanism of a circular stapler in accordance with one alter 
nate non-limiting embodiment of the present invention; 
(0169 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; 
0170 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; 
0171 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 
0172 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. 
0173 Corresponding reference characters indicate corre 
sponding parts throughout the several views. The exemplifi 
cations 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 man 

. 

DETAILED DESCRIPTION 

0.174 Certain exemplary embodiments will now be 
described to provide an overall understanding of the prin 
ciples of the structure, function, manufacture, and use of the 
devices and methods disclosed herein. One or more examples 
of these embodiments are illustrated in the 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-limit 
ing 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 varia 
tions 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 
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other staplers and Stapling instruments without departing 
from the spirit and scope of the present invention. Accord 
ingly, the scope of protection afforded to the various embodi 
ments of the present invention should not be limited to use 
only with the specific types of Surgical stapling and severing 
instruments described herein. 

(0175 Referring to FIGS. 1 and 2, surgical instrument 30 
can comprise handle 32, shaft 34, and articulating end effec 
tor 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. 1 1/329,020, entitled SURGICAL INSTRUMENT HAV 
ING AN ARTICULATING END EFFECTOR, which was 
filed on Jan. 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 trig 
ger 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 chan 
nel 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 clinician is satisfied with the positioning of end effector 
36, the clinician may draw back closure trigger 46 to a posi 
tion in which anvil 52 is fully closed and trigger 46 is locked 
into position. Such devices are further described in U.S. 
patent application Ser. No. 1 1/343,321, 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. 
0176 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 actua 
tion 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 remov 
ably stored in Staple cartridge 64. In various embodiments, 
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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 embodi 
ment, 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. Pat. No. 6,978, 
921, entitled SURGICAL STAPLING INSTRUMENT 
INCORPORATING AN E-BEAM FIRING MECHANISM, 
which issued on Dec. 27, 2005, and U.S. patent application 
Ser. No. 1 1/216,562, entitled STAPLE CARTRIDGES FOR 
FORMING STAPLES HAVING DIFFERING FORMED 
STAPLE HEIGHTS, which was filed Aug. 31, 2005, the 
disclosures of which are hereby incorporated by reference 
herein. In various embodiments, screw shaft 66 can be pow 
ered by a hand-powered gear assembly as described in U.S. 
Pat. No. 5,465,895 mentioned above or by a motor as 
described in U.S. patent application Ser. No. 1 1/343,498, 
entitled MOTOR-DRIVEN SURGICAL CUTTING AND 
FASTENING INSTRUMENT WITH USER FEEDBACK 
SYSTEM, which was filed Jan. 31, 2006, the disclosure of 
which is hereby incorporated by reference herein. 
0177. 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 embodi 
ments, the surgical staples can be lifted directly by anvil52. In 
Such embodiments, the crown of the Surgical staples can 
include angled, or beveled, Surfaces thereon which can coop 
erate with sled 62 to lift the surgical staples as described 
above. Such surgical staples are described in greater detail in 
U.S. patent application Ser. No. 1 1/529,935, entitled SURGI 
CAL STAPLES HAVING ATTACHED DRIVERS AND 
STAPLING INSTRUMENTS FOR DEPLOYING THE 
SAME, which was filed on Sep. 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 succes 
sively 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. 
0.178 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 already 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 car 
tridge 64 to be installed. FIG. 4 illustrates the position of end 
effector 36 prior to commencing the second cutting and sta 
pling 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. 
(0179. 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-sec 
tion. In other various embodiments, legs 124 and 126 can 
include first notches 130, second notches 132, and third 
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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 defor 
mation 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. 10A, 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 length 
which is shorter than base 121 such that legs 124' and 126 can 
contact a portion of anvil pocket 134 and be deformed out 
wardly. 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. 
0180. 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 deform 
able members 124 and 126 may contact crown 122. To facili 
tate 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. 
0181 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 mem 
bers 124 and 126. In other embodiments, deformable mem 
bers 124 and 126 can be separately embedded in material 123. 
In either event, in at least one embodiment, crown 122 can 
include material 123 overmolded onto base 121 where mate 
rial 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, bio 
absorbable, 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 vari 

Aug. 11, 2011 

ous other embodiments, crown 122 may be separately manu 
factured and then assembled to base 121. 

0182 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 posi 
tioned 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 thickness over a period 
of time. In some embodiments, crown 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. 
0183. As 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. 
0184. 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 com 
prised 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 they dissolve at the same rate as, 
slower than, or faster than the dissolvable material of 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 mem 
ber 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 
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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 com 
prised 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. 

0185. In various embodiments, referring to FIG. 12, crown 
162 can include reduced cross-section 174 intermediate por 
tions 176 and 178. In use, intermediate section 174, as it has 
a smaller cross-section than portions 176 and 178, may com 
pletely dissolve away before sections 176 and 178 thereby 
allowing first member 164 to become unconnected from sec 
ond member 166 before the entirety of crown 162 has dis 
solved (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 embodi 
ments, crown 162 can include score marks (not shown), 
which 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 embodi 
ments, as the dissolvable material deteriorates, the therapeu 
tic 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 mate 
rial, to provide an increased dosage of the drug at a particular 
stage in the healing process. 
0186. 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 embodi 
ments, first deformable member 204 can include a non-circu 
lar cross-section which is different than a non-circular cross 
section of second deformable member 206. 

0187. In various embodiments, the cross-sectional geom 
etry 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 
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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 embodi 
ments, flat portions 205 can be oriented in any suitable man 
ner 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. 

0188 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 Soft tissue 
is captured 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 211 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 com 
pression surface 209 can be selected in order to achieve a 
desired stress in the soft tissue captured in staple 200. 
0189 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 mem 
bers contacts the Soft tissue, the compressive force applied to 
the soft tissue may be applied across a very small area poten 
tially 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 compressive force or stress applied to 
the soft tissue can be reduced as crown 208 is dissolved. More 
particularly, in at least one embodiment, flat portions 205 and 
compression surface 209 can define a first distance therebe 
tween 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 


























