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to selectively engage a connection member of the circular stapling apparatus; an anvil plate operatively connected to the anvil

head, the anvil plate defining a plurality of staple forming pockets therein; and a wound treatment material disposed In each staple

forming pocket of the anvil plate. The wound treatment material Is at least one of an adhesive, a sealant, a hemostat and a
medicament.
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ABSTRACT

According to an aspect of the present disclosure, an anvil assembly for a circular
stapling apparatus, 1s disclosed. The anvil assembly includes an anvil head configured to
support an anvil plate thereon; a shaft extending from the anvil head and configured to
selectively engage a connection member of the circular stapling apparatus; an anvil plate
operatively connected to the anvil head, the anvil plate defining a plurality of staple
forming pocke_ts therein; and a wound treatment material disposed in each staple forming

pocket of the anvil plate. The wound treatment material is at least one of an adhesive, a

sealant, a hemostat and a medicament.
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STRUCTURE CONTAINING WOUND TREATMENT MATERIAL

e —

[0001]

BACKGROUND

Technical Field

[0002] The present disclosure relates to surgical instruments and methods for

enhancing properties of tissue repaired or joined by surgical staples and, more
particularly to surgical instruments and structure configured to apply surgical mechanical

fasteners concomitantly with a non-mechanical biocompatible wound treatment material

to enhance the properties of repaired or adjoined tissue at a target surgical site.

Discussion of Related Art

[0003] Throughout the years the medical field has utilized various techniques in
an effort to join or bond body tissue together. | Historically, suturing was the accepted
technique for rejoining severed tissues and closing wounds. Suturing was historically
achieved with a surgical needle and a suturing thread, and more recently, with a variety

of polymeric or metallic staples, as will be discussed below. The intended function of
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sutures 1s to hold the edges of a wound or tissue against one another during the healing

process so as to reduce discomfort, pain, scarring and the time required for healing.

[0004] Recently, many procedures which in the past required conventional
suturing have been replaced by staple suturing which 1nvolves the application of the
staples to the edges of the wound or tissue with the use of a surgical stapler. Surgical
staplers have been developed for joining adjacent tissue, for providing hernostasié of
adjacent tissue and for providing hemostasis in conjunction with cutting of adjacent
tissue. Such surgical staplers include both linear and annular type configurations. A
typical linear stapler and cutter includes parallel rows of staples with a slot for a cutting

means to travel between the rows of staples.

[0005] Typical linear type staplers are disclosed in commonly assigned U.S. Pat.
No. 6,045,560 to McKean et al., U.S. Pat. No. 6,032,849 to Mastr et al., and U.S. Pat.‘
No. 5,964,394 to Robertson, the entire contents of each of which are incorporated herein
by reference. A typical annular stépler and cutter, including a plurality of annular rows
of staples, typically two, and an annular bladé disposed internal of the rows of staples, 1s
disclosed in commonly assigned U.S. Pat. No. 5,799,857 to Robertson et al. and

5,915,616 to Viola et al., the entire contents of each of which are incorporated herein by

reference.

[0000] These types of surgical staplers secure adjoining body tissue for improved
cutting, join layers of tissue to one another and provide hemostasis by applying parallel
or annular rows of staples to surrounding tissue as the cutting means cuts between the

parallel or annular rows. Accordingly, by enabling a surgeon to perform all of these tasks



CA 02496105 2005-02-04

simultaneously, surgical staplers have been effective in decreasing the amount of time it
takes to fasten tissue together. To even further enhance joining and hemostasis in
instances where the stapler 1s used in highly vascularized tissue, surgical staplers with

multiple rows of staples have been used with a high degree of success.

[0007] Other surgical procedures utilize pledgets, buttresses or other types of
reinforcement materials and fabrics. These buttresses are typically placed over tﬁe tissue
contacting surface of the anvil and/or the tissue contacting surface of the cartridge of the
surgical stapling mstrument and secured against the target tissue during the firing of the
surgical stapling instrument. Reference may be made to U.S. Patent 5,542,594, the entire

content of which 1s incorporated herein by reference, for a more detailed discussion of the

use of buttresses in cooperation with surgical stapling instrument.

(0008] Still other surgical procedures involve the step of applying (e.g., by

spraying, brushing, etc.) an adhesive material and/or a sealant material to the external

surface of the target surgical site following the surgical stapling procedure.

[0009] Another procedure which has been developed includes the use of
biological tissue adhesives have recently been developed for tissue repair and the creation
of anastomoses. Generally, biological adhesives bond separated tissues together to aid in
the healing process and to enhance the tissue strength. Such adhesives may be used

instead of suturing and stapling for example in surgical procedures for the repair of tissue

or the creation of anastomoses.

[0010] The application of a suitable biocompatible adhesive offers many

advantages to the patient and the surgeon alike such as, for example, the avoidance of
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penetration of tissue by needles and/or staples, as well as the immediate sealing of the

tissue being treated. Moreover, use of a biocompatible adhesive tends to minimize

foreign body reaction and scarring.

SUMMARY

[0011] According to an aspect of the present disclosure, an anvil assembly for a
circular stapling apparatus, 1s disclosed. The anvil assembly includes an anvil head
configured to support an é.nvil plate thereon; a shaft extending from the anvil head and
configured to selectively engage a connection member of the circular stapling apparatus;
an anvil plate operatively connected to the anvil head, the anvil plate defining a plurality

of staple forming pockets therein; and a wound treatment material disposed in each staple

forming pocket of the anvil plate.

[0012] The anvil assembly may further include a liner covering the plurality of
staple forming pockets. Desirably, the staple forming pockets are arranged in a pair of
spaced apart concentric annular rings. The staple forming pockets are in registration with

respective staple retaining slots formed in a staple cartridge assembly of the surgical

stapling apparatus.

[0013] It 1s envisioned that the wound treatment material is contained in a

capsule. Accordingly, each capsule is configured for retention within the staple forming

pockets.

[0014] According to another aspect of the present disclosure, a circular surgical

stapling apparatus for performing an anastomosis, is disclosed. The stapling apparatus
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includes an anvil assembly having an anvil head configured to support an anvil plate

thereon; a shaft extending from the anvil head and configured to selectively engage a

connection member of the circular stapling apparatus; an anvil plate operatively
connected to the anvil head, the anvil plate defining a plurality of staple forming pockets

therein; and a wound treatment material disposed in each staple forming pocket of the

anvil plate.

[0015] The surgical stapling apparatus further includes a tubular body portion
having a connection member configured to selectively engage the shaft of the anvil
assembly; and a staple cartridge assembly operatively supported on a distal end of the
tubular body portion. The staple cartridge assembly includes a plurality of staple

retaining slots in registration with the staple forming pockets of the anvil assembly; and a

staple disposed 1n each staple retaining slot.

[0016] The anvil assembly may include a liner covering the staple forming

pockets. Desirably, the liner is capable of being penetrated by the staples when the

‘surgical stapling apparatus is fired.

[0017] According to a further aspect of the present disclosure, a method of

performing a surgical anastomosis procedure, is disclosed. The method includes the steps
of providing a circular surgical stapling apparatus including an anvil assembly having an
anvil head configured to support an anvil plate thereon; a shaft extending from the anvil
head and configured to selectively engage a connection member of the circular stapling

apparatus; an anvil plate operatively connected to the anvil head, the anvil plate defining

a plurality of staple forming pockets therein; and a wound treatment material disposed in
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each staple forming pocket of the anvil plate. The surgical stapling apparatus further

including a tubular body portion having a connection member configured to selectively
engage the shaft of the anvil assembly; and a staple cartridge assembly operatively
supported on a distal end of the tubular body portion. The staple cartridge assembly
includes a plurality of staple retaining slots in registration with the staple forming pockets

of the anvil assembly; and a staple disposed in each staple retaining slot.

[0018] The method further includes the steps of inserting the anvil assembly into
a first intestinal section; inserting the staple cartridge assembly into a second intestinal
section; connecting a shait of the anvil assembly to the connection member of the tubular

body portion; approximating the anvil assembly toward the staple cartridge assembly;

and firing the surgical stapling apparatus to drive the staples through the first and second

intestinal sections and into the staple forming pockets of the anvil assembly.

Accordingly, when the staples enter the staple forming pockets the staples release the

wound treatment material theretrom.

[0019] The anvil assembly may further include a liner covering the staple forming

pockets. Desirably, the liner is capable of be'ing penetrated by the staples when the

surgical stapling apparatus 1s fired.

[0020] According to another aspect of the present disclosure, a surgical stapling
apparatus including an anvil assembly configured to support an anvil plate thereon and an
anvil plate operatively connected to the anvil assembly and defining a plurality of staple
forming pockets therein, 1s provided. The improvement includes providing a wound

treatment material in each staple forming pocket of the anvil plate.
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[0021] Desirably, the wound treatment material 1s at least one of an adhesive, a

sealant, a hemostat and a medicament.

[0022] The adhesive includes at least one of an adhesive which cures upon tissue

contact, an adhesive which cures upon exposure to ultraviolet (UV) light, and an adhesive
which is pressure sensitive. The may also include at least one of a protein derived,

aldehyde-based adhesive material, and a cyanoacrylate-based materal.

[0023] The sealant material includes at least one of a fibrin sealant material, a
collagen-based and synthetic polymer-based tissue sealant material, and synthetic

polyethylene glycol-based, hydrogel sealant material.

- [0024] The hemostat material includes at least one of a fibrin-based material, a

collagen-based material, an oxidized regenerated cellulose-based material, a gelatin-

based material, and a fibrinogen-thrombin material.

[0025] The medicament includes at least one of drugs, enzymes, growth factors,

peptides, proteins, dyes, and diagnostic agenfs.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The foregoing features of the present disclosure will become more readily
apparent and may be understood by referring to the following detailed description of an
illustrated embodiment of a surgical instrument, apparatus or structure, taken in

conjunction with the accompanying drawings, in which:
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[0027] FIG. 1 illustrates a perspective view of a surgical stapling apparatus

according to an embodiment of the present disclosure;

[0028] FIG. 2 1s a perspective view of an anvil assembly according to an

embodiment of the present disclosure;

[0029] FIG. 3 1s a cross-sectional view of the anvil assembly as taken through 3-3
of FIG. 2;
[0030] FIG. 4 1s a cross-sectional view of an alternate anvil assembly according

to the present disclosure, as taken through 3-3 of FIG. 2;

[0031] FIG. 5 is a perspective view of the intestinal area of a patient, illustrating a
method of positioning the anvil assembly of FIGS. 2-4 in performing an intestinal

anastomosis;

[0032] FIG. 6 i1s an enlarged detail view of the anvil assembly of FIGS. 2-4 and a
staple cartridge assembly of the surgical stapling apparatus positioned 1n the target

surgical site immediately prior to the firing of the surgical stapling apparatus;

[0033] FIG. 7 1s an enlarged detail view of the dispensing of the wound treatment

material from the anvil assembly upon the firing of the surgical stapling apparatus; and

[0034] FIG. 8 1s an enclosed detail view of the anvil assembly of FIGS. 2-4 and a
staple cartridge assembly of a surgical stapling apparatus according to another

embodiment of the present disclosure, prior to the filing of the surgical stapling

apparatus.
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DETAILED DECRIPTION OF THE EMBODIMENT

[0035] Embodiments of the presently disclosed surgical stapling apparatus will

now be described in detail with reference to the drawing figures wherein like reference

numerals identify similar or identical elements. As used herein and as 1s traditional, the

term “distal” refers to that portion which is furthest from the user while the term

“proximal” refers to that portion which 1s closer to the user.

[0036] Referring now in specific detail to the drawings, in which like reference
numerals identify similar or identical elements throughout the several views, FIG. 1
shows a surgical stapling apparatus 10 which employs the structure for applying a

dispersible adhesive according to the present disclosure. Apparatus 10 includes a handle

assembly 12 having at least one pivotable actuating handle member 14, and further
includes advancing means 16. Advancing means 16 includes a rotatable grip member 18

whose function will be described below.

[0037] Extending from handle assembly 12, there 1s provided a tubular body
portion 20 which may be constructed so as to have a curved shape along at least a portion
of its length. Tubular body portion 20 may also be straight, or in other embodiments,
tubular body portion 20 may be flexible to bend to any conﬁgur’ation. Body portion 20
terminates in a staple cartridge assembly 22.. Staple cartridge assembly 22 includes an
annular array of staples “S”. Positioned opposite staple cartridge assembly 22 1s provided
an anvil assembly 26 which is connected to apparatus 10 by shaft 28 at connection means

30. Anvil assembly 26 and staple cartridge assembly 22 are disclosed in commonly
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assigned U.S. Patent No. 5,119,983, 1ssued June 9, 1992, which is incorporated herein by

reference.

[0038] While apparatus 10 1s shown and described as utilizing a staple cartridge
assembly having an annular array of staples positioned on the tubular body portion, and

having the anvil assembly positioned opposite the staple cartridge assembly for

movement towards and away from the staple cartridge assembly, it 1s of course
contemplated that the anvil assembly may be positioned on the tubular body portion and
the staple cartridge assembly and array of staples be positioned opposite the anvil

assembly for movement towards and away from the anvil assembly. Such a construction

1s to be considered within the scope of the present disclosure.

[0039] In operation, apparatus 10 is positioned within a tubular organ in the body

of the patient and the ends of the organ to be joined are positioned in the gap between

staple cartridge assembly 22 and anvil assembly 26 so that anvil assembly 26 1s fully
extended. As is conventional, the ends of the organ may be secured over anvil assembly
26 and staple cartridge assembly 22 by a purse string suture prior to approximation of
anvil assembly 26 1n relation to staple caﬂﬁdge assembly 22. With anvil assembly 26
and staple cartridge assembly 22 purse string sutured, stem 28 of anvil assembly 26 is

coupled to connection means 30 disposed within staple cartridge assembly 22.

[0040] In order to approximate anvil assembly 26 towards staple cartridge
assembly 22, grip member 18 is rotated to displace an inner rod member (not shown) in a
proximal direction. This draws anvil assembly 26 into position adjacent staple cartridge

assembly 22 and locates the ends of the tissue between these two members.

10
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[0041] Once the proper distance 1s set between anvil assembly 26 and staple
cartridge assembly 22 interlock means 32 may be released and actuating handles 14 may
be pivoted to drive the staples through the tissue and against anvil assembly 26 to
complete the circular anastomosis of the tubular organ. Reference may be made to U.S.
Patent 5,119,983, previously incorporated herein by reference for a more detailed

description and discussion of the structure and operation of surgical stapling apparatus

10.

[0042] As seen 1n FIGS. 1-4, anvil assembly 26 includes an anvil head 34 and a

stem 28 extending from anvil head 34. Anvil head 34 is configured to support an anvil
plate 36 thereon. As seen in FIGS. 2 and 3, anvil plate 36 includes a plurality of staple

forming pockets 38 therein. Desirably, staple forming pockets 38 are arranged in a pair

of spaced apart concentric annular rings formed in anvil plate 36.

[0043] As seen 1n FIGS. 3 and 4, each staple forming pocket 38 includes a

quantity of wound treatment material “W” therein. As seen in FIG. 3, a film or liner 40

may be placed over or onto the surface of anvil plate 36 thereby covering staple forming
pockets 38 and retaining the wound treatment material “W” therein. Alternatively, as
seen 1n FIG. 4, the wound treatment material “W” may be contained in a capsule or

liquid-gel 42 placed 1n each staple forming pocket 38. Desirably, each capsule 42 is

adhered to or otherwise fixedly contained to Staple forming pockets 38.

[0044] Desirably, liner 40 is fabricated from a material which may be penetrated

or ruptured by surgical staples “S”. For example, liner 40 may be fabricated from a

polymeric material, such as, polyethylene, polyester, polyurethane and the like. It is

11
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envisioned that liner 40 1s fabricated from a bio-absorbable material. In this manner,
should a portion or all of liner 40 remain in the body following the surgical procedure,

that portion of the liner 40 will be absorbed into the body.

[0045] Wound treatment material includes and 1s not limited to an adhesive,
sealant, hemostat and/or other medicament. Desirably, in use, the sealant component of
the wound treatment material “W” functions to retard any bleeding which may occur

from the tissue, and the adhesive component of the wound treatment material “W”

functions to secure the approximated tissue together.

[0046] It 1s contemplated that the adhesive includes, and is not limited, to
adhesives which cure upon tissue contact, which cure upon exposure to ultraviolet (UV)
light, which are pressure sensitive, which are any combinations thereof, or any other
known suitable adhesive. In one embodiment, it is contemplated that an adhesive having -
a cure time of from about 10 to 15 seconds may be used. In another embodiment, it is

contemplated that an adhesive having a cure time of about 30 seconds may be used.

[0047] It 1s envisioned that the wound treatment material “W’” may be a pre-cured
adhesive or sealant. The pre-cured sealant or adhesive will react with the moisture and/or
heat of the body tissue to thereby activate the sealing and/or adhesive properties of the

sealant or adhesive. It is envisioned that the pre-cured sealant or adhesive may be a

hydro-gel or the like.

[0048] Examples of adhesives which can be employed include protein derived,
aldehyde-based adhesive materials, for example, the commercially available

albumin/glutaraldehyde matenals sold under the trade desi gnation BioGlue™ by

12
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Cryolife, Inc., and cyanoacrylate-based materials sold under the trade designations
Indermil™ and Derma Bond'™ by Tyco Healthcare Group, LP and Ethicon Endosurgery,
Inc., respectively. Examples of sealants, which can be employed, include fibrin sealants
and collagen-based and synthetic polymer-based tissue sealants. Examples of
commercially available sealants are synthetic polyethylene glycol-based, hydrogel
materials sold under the trade designation COSG#ITM by Cohesion Technologies and
Baxter International, Inc. Examples of hemostat materials, which can be employed,
include fibrin-based, collagen-based, oxidized regenerated cellulose-based and gelatin-

based topical hemostats. Examples of commercially available hemostat materials are
fibrinogen-thrombin combination materials sold under the trade designations CoStasis' ™
by Tyco Healthcare Group, LLP, and Tisseel ™ sold by Baxter International, Inc.

Hemostats herein include astringents, €.g., aluminum sulfate, and coagulants.

[0049] The wound treatment material “W” may also include medicaments. The
medicaments may include one or more medically and/or surgically useful substances
such as drugs, enzymes, growth factors, peptides, proteins, dyes, diagnostic agents or

hemostasis agents or any other pharmaceutical used in the prevention of stenosis.

[0050] Turning now to FIGS. 5-7, there is illustrated the use of surgical stapling
device 10 and detachable anvil assembly 100 in an anastomosis procedure to effect
joining of adjacent intestinal sections “T1 and T2”. The anastomosis procedure is
typically performed using minimally invasive surgical techniques including laparoscopic
means and instrumentation. At the point in the procedure shown in FIG. 5, a diseased

intestinal section has been previously removed, anvil assembly 26 has been applied to the

operative site either through a surgical incision or transanally and positioned within first

13
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intestinal section “T1”, and tubular body portion 20 of surgical stapling device 10 has

been inserted transanally into second intestinal section “T2”. Intestinal sections “T1 and
T2” are also shown temporarily secured about their respective components (e.g., shaft 28

of anvil assembly 26, and the distal end of tubular body portion 20) by conventional

means such as a purse string suture (not shown).

[0051] The surgeon then maneuvers anvil assembly 26 until a proximal end of
shaft 28 is operatively connected to connection means 30 of tubular body portion 20.

Thereafter, anvil assembly 26 and tubular body portion 20 are approximated to

approximate intestinal sections “T'l and T2”.

[0052] Turning now to FIG. 6, with anvil assembly 26 approximated toward
staple cartridge assembly 22 and intestinal sections “T1 and T2” clamped or captured
therebetween, staple forming pockets 38 of anvil assembly 26 are in registration with
staple retaining slots 24 of staple fastener member 22. In particular, staples “S”, retained

in staple retaining slots 24, are in registration with staple forming pockets 38 of anvil

assembly 26.

[0053] With anvil assembly 26 so positioned relative to staple cartridge assembly
22, surgical stapling device 10 is fired thereby stapling and adhering intestinal sections
“T1 and T2” to one another. As seen in FIG. 7, upon firing of surgical stapling device
10, staples “S” are driven from staple cartridge assembly 22 and driven through intestinal
sections “T1 and T2 thereby mechanically securing intestinal sections “T'1 and T2” to
one another. As staples “S” are driven through intestinal sections “T1 and T2”, staples

“S” penetrate liner 40 and release wound treatment material “W” contained in staple

14
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forming pockets 38 of anvil plate 36 onto intestinal tissue “T2”. Desirably, the wound
treatment material “W” spreads along staples “S” to the interface between intestinal

tissues “T1 and T2”. In this manner, if wound treatment material “W” contains an

adhesive, the wound treatment material “W” helps to adhere 1ntestinal sections “T'1 and

T2” to one another.

[0054] [t 1s further envisioned that 1f wound treatment material “W” contains a
sealant, the seepage of blood at the or on the anvil side of staple “S” (e.g., in first
intestinal tissue “T'1”) 1s reduced relative to a surgical apparatus having an anvil assembly

with no wound treatment material. In use, as staples “S” are driven into staple forming

pockets 38 of anvil assembly 26, the wound treatment material “W”, including a sealant,

1s displaced into the area surrounding staples “S”.

[0055] Simultaneously therewith, knife 50 severs the portions of intestinal

sections “T1 and T2” located radially inward of knife 50.

[0056] Turning now to FIG. 8, in an alternate embodiment, wound treatment
material “W?”, including a sealant, may be disposed within (e.g., loaded 1nto, packed into,

etc.) staple retaining slots 24. Accordingly, in use, when surgical stapling apparatus 10 1s
fired, the wound treatment material “W” 1s dispensed onto or otherwise spread onto the

area of second intestinal section “T2” surrounding a backspan of staples “S”.

[0001] While several particular forms of anvil assemblies, and a particular

method of using the same, have been illustrated and described, it will also be apparent
that various modifications can be made without departing from the spirit and scope of the

present disclosure. For example, it is envisioned and within the scope of the present

15
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disclosure for an ultraviolet light activated wound treatment material (e.g., adhesive) to
be used in staple forming pockets 38 of anvil assembly 26. Accordingly, in use, either
prior to or following firing of surgical stapling device 10, the anastomosis site 1s

irradiated with UV light to thereby activate the adhesive.

[0002] Thus, 1t should be understood that various changes in form, detail and
application of the anvil assembly of the present disclosure may be made without

departing from the spirit and scope of the present disclosure.

16



CA 02496105 2005-02-04

What 1s claimed is:

1. An anvil assembly for a circular stapling apparatus, the anvil assembly

comprising:
an anvil head configured to support an anvil plate thereon;

a shaft extending from the anvil head and configured to selectively engage a

connection member of the circular stapling apparatus;

an anvil plate operatively connected to the anvil head, the anvil plate defining a

plurality of staple forming pockets therein; and

a wound treatment material disposed in each staple forming pocket of the anvil

plate.

2. The anvil assembly according to claim 1, wherein the wound treatment

material 1s at least one of an adhesive, a sealant, a hemostat and a medicament.

3. The anvil assembly according to claim 2, wherein the adhesive includes at
least one of an adhesive which cures upon tissue contact, an adhesive which cures upon

exposure to ultraviolet (UV) light, and an adhesive which is pressure sensitive.

4, The anvil assembly according to claim 2, wherein the adhesive includes at
least one of a protein derived, aldehyde-based adhesive material,'and a cyanoacrylate-

based material.

17
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5. The anvil assembly according to claim 2, wherein the sealant material
includes at least one of a fibrin sealant material, a collagen-based and synthetic polymer-

based tissue sealant material, and synthetic polyethylene glycol-based, hydrogel sealant

material.

6. The anvil assembly according to claim 2, wherein the hemostat material

includes at least one of a fibrin-based material, a collagen-based material, an oxidized

regenerated cellulose-based material, a gelatin-based material, and a fibrinogen-thrombin

material.

7. The anvil assembly according to claim 2, wherein the medicament
includes at least one of drugs, enzymes, growth factors, peptides, proteins, dyes, and

diagnostic agents.

8. The anvil assembly according to claim 2, further comprising a liner

covering the plurality of staple forming pockets.

9. The anvil assembly according to claim 8, wherein the staple forming

pockets are arranged in a patr of spaced apart concentric annular rings.

10.  The anvil assembly according to claim 9, wherein the staple forming

pockets are 1n registration with respective staple retaining slots formed 1n a staple

cartridge assembly of the surgical stapling apparatus.

1. The anvil assembly according to claim 2, wherein the wound treatment

material 1s contained 1n a capsule, wherein each capsule is configured for retention within

the staple forming pockets.

18



CA 02496105 2005-02-04

12. A circular surgical stapling apparatus for performing an anastomosis, the

stapling apparatus comprising:
an anvil assembly 1ncluding:

an anvil head configured to support an anvil plate thereon;

a shaft extending from the anvil head and configured to selectively engage

a connection member of the circular stapling apparatus;

an anvil plate operatively connected to the anvil head, the anvil plate

defining a plurality of staple forming pockets therein; and

a wound treatment material disposed in each staple forming pocket of the

anvil plate;

a tubular body portion having a connection member configured to selectively

engage the shaft of the anvil assembly; and

a staple cartridge assembly operatively supported on a distal end ot the tubular

body portion, the staple cartridge assembly including:

a plurality of staple retaining slots in registration with the staple forming

pockets of the anvil assembly; and

a staple disposed in each staple retaining slot.

13.  The surgical stapling apparatus according to claim 12, wherein the anvil

assembly further includes a liner covering the staple forming pockets.

19
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- 14.  The surgical stapling apparatus according to claim 13, wherein the liner is

capable of being penetrated by the staples when the surgical stapling apparatus is fired.

15.  The surgical stapling apparatus according to claim 14, wherein the wound

treatment material 1s at least one of an adhesive, a sealant, a hemostat and a medicament.

16.  The surgical stapling apparatus according to claim 15, wherein the
adhesive mcludes at least one of a protein derived, aldehyde-based adhesive material, and

a cyanoacrylate-based matenal.

17.  The surgical stapling apparatus according to claim 15, wherein the sealant
material includes at least one of a fibrin sealant material, a collagen-based and synthetic
polymer-based tissue sealant material, and synthetic polyethylene glycol-based, hydrogel

sealant material.

18.  The surgical stapling apparatus according to claim 15, wherein the
hemostat material 1ncludes at least one of a fibrin-based material, a collagen-based

material, an oxidized regenerated cellulose-based material, a gelatin-based material, and a

fibrinogen-thrombin material.

19.  The surgical stapling apparatus according to claim 15, wherein the
medicament includes at least one of drugs, enzymes, growth factors, peptides, proteins,

dyes, and diagnostic agents.

20. A method of performing a surgical anastomosis procedure, comprising the

steps of:
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- providing a circular surgical stapling apparatus including:
an anvil assembly having:
an anvil head configured to support an anvil plate thereon;

a shaft extending from the anvil head and configured to selectively

engage a connection member of the circular stapling apparatus;

an anvil plate operatively connected to the anvil head, the anvil

plate defining a plurality of staple forming pockets therein; and

a wound treatment material disposed in each staple forming pocket

of the anvil plate;

a tubular body portion having a connection member configured to

selectively engage the shaft of the anvil assembly; and

a staple cartridge assembly operatively supported on a distal end of the

tubular body portion, the staple cartridge assembly including:

a plurality of staple retaining slots in registration with the staple

forming pockets of the anvil assembly; and
a staple disposed in each staple retaining slot;
inserting the anvil assembly into a first intestinal section;

inserting the staple cartridge assembly into a second intestinal section;
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~ connecting a shaft of the anvil assembly to the connection member of the tubular

body portion;

approximating the anvil assembly toward the staple cartridge assembly; and

firing the surgical stapling apparatus to drive the staples through the first and
second intestinal sections and into the staple forming pockets of the anvil assembly,

wherein when the staples enter the staple forming pockets the staples release the wound

treatment material therefrom.

21.  The method according to claim 20, wherein the anvil assembly further

includes a liner covering the staple forming pockets.

22.  The method according to claim 21, wherein the liner is capable of being

penetrated by the staples when the surgical stapling apparatus is fired.

23.  The method according to claim 22, wherein the wound treatment material

1s at least one of an adhesive, a sealant, a hemostat and a medicament.

24.  The method according to claim 22, wherein the adhesive includes at least

one of a protein derived, aldehyde-based adhesive material, and a cyanoacrylate-based

maternial.

25.  The method according to claim 22, wherein the sealant material includes

at least one of a fibrin sealant material, a collagen-based and synthetic polymer-based

tissue sealant material, and synthetic polyethylene glycol-based, hydrogel sealant

material.

22



CA 02496105 2005-02-04

- 26. The method according to claim 22, wherein the hemostat material includes
at least one of a fibrin-based material, a collagen-based material, an oxidized regenerated

cellulose-based material, a gelatin-based material, and a fibrinogen-thrombin material.

27.  The method according to claim 22, wherein the medicament includes at
least one of drugs, enzymes, growth factors, peptides, proteins, dyes, and diagnostic

agents.

28. A surgical stapling apparatus including an anvil assembly configured to

support an anvil plate thereon and an anvil plate operatively connected to the anvil

assembly and defining a plurality of staple forming pockets therein, the improvement

comprising:

a wound treatment material disposed in each staple forming pocket of the anvil

plate.

29 The surgical stapling apparatus according to claim 28, wherein the wound

treatment material 1s at least one of an adhesive, a sealant, a hemostat and a medicament.

30.  The surgical stapling apparatus according to claim 29, wherein the
adhesive includes at least one of an adhesive which cures upon tissue contact, an

adhesive which cures upon exposure to ultraviolet (UV) light, and an adhesive which is

pressure sensttive.

31.  The surgical stapling apparatus according to claim 29, wherein the

adhesive 1ncludes at least one of a protein derived, aldehyde-based adhesive matenal, and

a cyanoacrylate-based material.
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- 32.  The surgical stapling apparatus according to claim 29, wherein the sealant
material includes at least one of a fibrin sealant material, a collagen-based and synthetic
polymer-based tissue sealant matenal, and synthetic polyethylene glycol-based, hydrogel

sealant material.

33.  The surgical stapling apparatus according to claim 29, wherein the
hemostat material includes at least one of a fibrin-based material, a collagen-based
material, an oxidized regenerated cellulose-based material, a gelatin-based material, and a

fibrinogen-thrombin material.

l’

34.  The surgical stapling apparatus according to claim 29, wherein the

medicament includes at least one of drugs, enzymes, growth factors, peptides, proteins,

dyes, and diagnostic agents.

35.  The surgical stapling apparatus according to claim 29, further comprising

a liner covering the plurality of staple forming pockets.

ﬂ

36.  The surgtcal stapling apparatus according to claim 35, wherein the staple

forming pockets are arranged in a pair of spaced apart concentric annular rings.

37.  The surgical stapling apparatus according to claim 36, wherein the staple
forming pockets are in registration with respective staple retaining slots formed in a

staple cartridge assembly of the surgical stapling apparatus.

38.  The surgical stapling apparatus according to claim 29, wherein the wound

treatment material is contained in a capsule, wherein each capsule is configured for

retention within the staple forming pockets.
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