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VALVE ASSEMBLY

ABSTRACT

A valve assembly (100) for the sealed reception of an elongated object is 

provided. The assembly (100) includes a valve body (112) defining at least one opening

5 (116) configured and dimensioned to permit entry of an elongated object and defining a

central longitudinal axis, and an elongated seal member (110) having a resilient sealing 

structure and defining an aperture (134) in general alignment with the opening (116) of 

the valve body (112) whereby the aperture (134) is configured and dimensioned such that 

upon insertion of the object into the aperture (143), the resilient sealing structure 

io resiliently engages the outer surface of the object in a tight manner. The sealing structure 

includes a plurality of elongated bristle members (132) attached to the seal member (110). 

The bristle members (132) are positioned lo engage the elongated object upon at least 

partial insertion of the elongated object into the valve body (112). Each bristle member 

(132) is adapted to be displaced relative to the longitudinal axis to facilitate expansion of

is the aperture (134) of the seal member (110) upon entry of the elongated object therein.
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BACKGROUND

1. Technical Weld

The present disclosure relates to valve assemblies of the type 

adapted to allow the introduction of a surgical instrument into a patient's body. 

In particular, the disclosure relates to a valve assembly to be used in combination 

with a cannula assembly where the cannula assembly is intended for insertion into 

a patient's body and an instrument is inserted into the patient's body through the 

cannula.

2. Background Of Related Art

Laparoscopic procedures are performed in the interior of the 

abdomen through a small incision, e.g., through narrow endoscopic tubes or 

cannulas inserted through a small entrance incision in the skin. Minimally invasive 

procedures are performed elsewhere in the body, e.g., in the chest, and are often 

generally referred to as "endoscopic" procedures. Minimally invasive or 

endoscopic procedures generally require that any instrumentation inserted into the 

body be sealed, i.e. provisions must be made to ensure that gases do not enter or 

exit the body through the endoscopic incision as, for example, in surgical 

procedures in which the surgical region is insufflated. Moreover, endoscopic 

procedures often require the surgeon to act on organs, tissues, and vessels far 

removed from the incision, thereby requiring that any instruments used in such 

procedures be relatively long and narrow.

For such procedures, the introduction of a tube into certain 

anatomical cavities such as the abdominal cavity is usually accomplished by use of
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a system incorporating a trocar and cannula assembly. A cannula assembly is 

formed of a cannula attached to a cannula housing which generally includes valve 

assembly adapted to maintain a seal across the opening of the valve assembly both 

with and without an instrument inserted therethrough. Since the cannula is in 

direct communication with the internal portion of the valve assembly, insertion of 

the cannula into an opening in the patient's body so as to reach the inner abdominal 

cavity should be adapted to maintain a tight interface between the abdominal cavity 

and the outside atmosphere.

Since minimally invasive surgical procedures in the abdominal 

cavity of the body generally require insufflating gases to raise the cavity wall away 

from vital organs, the procedure is usually initiated by use of a Verres needle 

through which a gas is introduced into the body cavity. The gas provides a slight 

pressure which raises the wall surface of the peritoneum away from the vital organs 

thereby providing an adequate region in which to operate. Thereafter, a trocar 

assembly which includes a cannula and a trocar or obturator is inserted within the 

cannula to puncture the peritoneum, i.e. the inner lining of the abdominal cavity 

wall. The obturator is removed and laparoscopic or endoscopic surgical 

instruments may then be inserted through the cannula to perform surgery within the 

abdominal cavity. The cannula may also be utilized for introducing tubes into the 

body as for drainage purposes, for specimen removal, for diagnostic evaluations, 

or the like.

In view of the need to maintain the atmospheric integrity of the 

inner area of the cavity, a valve assembly for a cannula which permits introduction 

of an obturator and a wide range of surgical instruments and which maintains the 

atmospheric integrity of the inner area of the cavity is desirable. Generally, in the
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context of insufflatory, minimally invasive surgical procedures, cannula assemblies 

include structure^) that satisfy two sealing requirements. The first requirement is 

to provide a tight seal when an instrument is not present in the cannula. The 

second requirement is to provide a tight seal when an instrument is being 

introduced into or already is present in the cannula. In this regard, there have been 

a number of attempts in the prior art to provide such sealing requirements.

A disadvantage of several known valve assemblies for cannulas, 

however, concerns the difficulty encountered in inserting and advancing the 

surgical instrument through the valve unit. In particular, since known elastomeric 

seal members are designed to form and maintain a tight seal about the instrument, 

the aperture or slit within the seal through which the instrument is passed is of 

relatively small or narrow dimension. Further, portions of the valve member 

defining the aperture are generally thick in cross-section to provide a sufficient 

closing force of the seal about the instrument. As a consequence of some of these 

design considerations, the level of force needed to insert and advance the 

instrument through the seal aperture is increased, thereby requiring awkward 

maneuvering on the surgeon's behalf to appropriately position the instrument for 

the desired surgery. Moreover, some known valve assemblies are generally 

ineffectual in accommodating instruments of differing diameter while maintaining 

acceptable insertion forces and facilitating the range of desired surgical 

manipulations, e.g., angular instrument movements and specimen removal.

Accordingly, a need exists for an improved valve unit or cannula 

assembly which is capable of forming and maintaining a seal about instruments of 

varying diameters inserted through the cannula and which incorporates structure 

to enhance and facilitate passage of the instrument through the valve unit.

3
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Object of the Invention

It is an object of the present invention to overcome or ameliorate some of the 
disadvantages of the prior art, or at least to provide a useful alternative.

Summary of the Invention

5 There is firstly disclosed herein a valve assembly for use with a cannula for

permitting introduction of a surgical instrument within the body during a laparoscopic 

surgical procedure, which comprises:

(a) a seal housing defining a central longitudinal axis and a central 

longitudinal opening in general alignment with the longitudinal axis, the seal housing

10 including inner wall portions defining an internal recess therein; and

(b) a generally disc-shaped seal disposed within the internal recess of the 

seal housing, the seal including an annular substrate and a multiplicity of flexible 

elongated bristles connected to the annular substrate and extending radially inwardly 

relative to the longitudinal axis, the elongated bristles arranged to define a central

is aperture for receiving the surgical instrument, the elongated bristles being configured and 

dimensioned to engage the surgical instrument upon insertion thereof to expand the 

central aperture and permit passage of the surgical instrument whereby the elongated 

bristles form a substantially fluid tight seal about the surgical instrument.

That is, the present invention preferably provides a valve assembly for sealed

20 reception of an elongated object including a valve body defining at least one opening 

configured and dimensioned to permit entry of an elongated object and defining a central 

longitudinal axis, and an elongated seal member having a resilient sealing structure and 

defining an aperture in general alignment with the opening of the valve body whereby the 

aperture is configured and dimensioned such that upon insertion of the object into the

25 aperture, the resilient sealing structure resiliently engages the outer surface of the object 

in a tight manner. The sealing structure preferably includes a plurality of elongated 

bristle members attached to the seal member. The bristle members are positioned to 

engage the elongated object upon at least partial insertion of the elongated object into the 

valve body. Each bristle member is adapted to be displaced relative to the longitudinal

30 axis to facilitate expansion of the aperture of the seal member upon entry of the elongated

object therein.

In a preferred embodiment, the valve assembly includes a valve body defining a

longitudinal opening configured and dimensioned to permit entry of an elongated object,

jR \L1BLL] 16274 doc KEH hxa
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an elongated resilient seal member at least partially positioned within the valve body and 

defining an aperture to permit entry of the elongated object therein in a tight manner and a 

plurality of bristle members attached to the seal member and concentrically arranged 

about the central longitudinal axis of the valve body. The plurality of bristle members are

5 preferably positioned to engage the elongated object upon insertion of the elongated 

object within the valve body and are adapted to be displaced upon introduction of the 

elongated object to engage portions of the seal member defining the aperture to expand 

the aperture.

The bristle members of this embodiment are preferably linearly mounted on a

10 substrate and extend generally perpendicularly with respect to the inner surface of the seal 

member. Upon entry of the elongated object, the bristle members simultaneously pivot 

downwardly to uniformly open or expand the aperture.

The valve assembly is preferably intended to be used in combination with a 

cannula including a cannula housing and a cannula sleeve extending distally from the 

is cannula housing and is preferably detachably connected to the cannula housing. The 

cannula housing may include a valve member disposed therein which is moveable 

between a substantially closed position in the absence of an instrument to an open

position in the presence of an instrument.

Brief Description of the Drawings

20 A preferred embodiment of the invention will now be described, by way of

example only, with reference to the accompanying drawings, wherein:

FIG. 1 is a perspective view with parts separated of a trocar assembly, cannula 

assembly and valve assembly constructed according to the principles of the present 

disclosure;

25 FIG. 2 is an enlarged perspective view with parts separated of the valve

assembly of FIG. 1;

FIG. 3 is an enlarged perspective view of the resilient sealing structure of the 

valve assembly of FIG. 2;

FIG. 4 is an enlarged perspective view of the seal member shown in FIG. 2;

30 FIG. 5 is a side plan view in partial cross-section of the cannula housing and the

valve assembly detachably mounted to the cannula housing;

FIG. 6 is an enlarged, partial cross-sectional view of the area of detail as

indicated in FIG. 5, illustrating the valve assembly and the cannula housing;

(R \LIBLLJ16274.doc KEH
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FIG. 6A is an enlarged, cross-sectional view of a first alternative valve assembly; 

FIG. 6B is an enlarged, cross-sectional view of a second alternative valve

assembly;

FIG. 7 is a view similar to FIG. 5 illustrating the introduction of an elongated 

5 object into the valve assembly and cannula assembly;

FIG. 8 is a view similar to FIG. 6 of the area of detail as indicated in FIG. 7, 

illustrating sealing engagement of a resilient sealing structure of the

• · · ·
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valve assembly with an elongated object;

FIG. 9 is a view similar to FIG. 8, illustrating the adaptability of

the valve assembly to radial movement of an elongated object in the cannula

assembly;

5 FIG. 10 is an enlarged perspective view of a resilient sealing

structure having a spiral arrangement;

FIG. 11 is an enlarged perspective view of the resilient sealing 

structure of FIG. 10 in assembled form;

FIG. 12 is an enlarged perspective view of a further alternative 

embodiment of a resilient sealing structure having four individual parts; and

FIG. 13 is an enlarged perspective view of the resilient sealing 

structure of FIG. 12 where the four individual parts have been brought together to 

form a multi-array arrangement.

PJIAILEDJ>£SCRIFnON QF PREFERRED] DEMENTS

The present disclosure contemplates the introduction into a person’s 

body of all types of surgical instruments including clip appliers, graspers, 

dissectors, retractors, staplers, laser fibers, photographic devices, endoscopes and 

laparoscopes, tubes, and the like. All such objects are referred to herein as 

"instruments".
. 4»

• · ·

Referring initially to FIG. 1, there is illustrated a novel valve 

assembly 100 constructed in accordance with the principles of the present 

disclosure and intended to be used in combination with a conventional trocar 

assembly which generally includes a cannula assembly 200 and a trocar assembly 

300.

7
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The valve assembly 100 of the present disclosure, either alone or in 

combination with a valve unit/seal assembly internal to cannula assembly 200, and 

either integral with or detachably mounted to cannula assembly 200, provides a 

substantial seal between a body cavity of a patient and the outside atmosphere, both 

during and subsequent to insertion of an instrument through the cannula. 

Moreover, the valve assembly 100 of the present disclosure is capable of 

accommodating instruments of varying diameter, e.g. from 4.5mm to 13mm, by 

providing a substantial seal with each instrument when inserted. The valve 

assembly 100 is designed with a predetermined leak rate not to exceed 2mm of 

mercury (Hg) in 20 seconds when the assembly 100 is manipulated by instruments 

of varying diameters, e.g., from about 4.5mm to about 13mm. The flexibility of 

the present valve assembly greatly facilitates endoscopic surgery where a variety 

of instruments having differing diameters are often needed during a single surgical 

procedure.

The valve assembly 100 is preferably detachably mountable to the 

proximal end of cannula assembly 200 disclosed herein. Thus, the surgeon can 

remove the valve assembly 100 from the cannula assembly 200 at any time during 

the surgical procedure and, similarly, mount the valve assembly 100 to the cannula 

when desired to provide a sealing engagement with an instrument to be inserted 

through the cannula. In addition, the valve assembly 100 may be readily adapted 

to be mounted to conventional cannulas of differing structures. The detachability 

of the valve assembly 100 from cannula assembly 200 facilitates specimen removal 

through cannula assembly 200 and reduces the profile of cannula assembly 200 

when valve assembly 100 is not needed for the surgical procedure.

Referring now to FIG. 2, the novel valve assembly 100 of the

• · 8



present disclosure will be described in detail. Valve assembly 100 includes an end

cap 102, a stabilizer plate 104, a seal member 110 and a seal housing 112. End

cap 102, stabilizer plate 104 and seal housing 112 form the outer valve body of

valve assembly 100, which houses the sealing and dilating component, i.e., seal

£ member 110.

End cap 102 is generally cylindrically-shaped and includes a 

proximal end portion 103 defining a diameter which is less than the diameter of the 

remaining portion of the end cap and an inner peripheral ledge 114 which supports 

stabilizer plate 104. Seal housing 112 includes central opening 116, a proximal

/° cylindrical portion 118 and a distal outer flange 120 having a scalloped surface to

facilitate handling thereof. Cylindrical portion 118 is received within end cap 102 

when the valve assembly 100 is fully assembled to enclose the sealing components. 

The distal end face of seal housing 112 includes a peripheral groove 122 and two 

opposed rib portions 124 extending radially inwardly adjacent the groove 122.

’£ Groove 122 and rib portions 124 assist in mounting valve assembly 100 to cannula

. assembly 200 as will be appreciated from the description provided below. The
• · · ·

distal end face of seal housing 112 also includes a second groove 126 adjacent• · ·
·:···· opening 116 for accommodating a portion of seal 110.
• · · · _
ί * · Referring now to FIGS. 2-4, sealing member 110 is cylindrical• · ·
• ·· having an outer cylindrical surface 127 and an inner cylindrical surface 128. A

.......; substrate 130 having a plurality of bristle members 132 attached thereto, as shown
• ·

.****. by FIG. 3, lines the inner cylindrical surface 128 of the sealing member 110

defining aperture 134. Bristle members 132 are preferably fabricated from an
• · ·
’· *·: elastomeric material such as synthetic or natural rubber which is preferably• · · ·
'·" Mr sufficiently resilient to accommodate and provide a substantial seal with

• · · ·
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instruments of varying diameters inserted through aperture 134, e.g., instruments

ranging in diameter from about 4.5mm to about 13mm, and sufficiently resilient

to flex to accommodate manipulation of instrumentation inserted through aperture

134.

Referring now to FIG. 2 in conjunction with FIGS. 5 and 6, the 

assembling of the components of valve assembly 100 will be described in detail. 

Although in FIGS. 5 and 6 the valve assembly 100 is shown already mounted to 

cannula assembly 200, it is to be appreciated that generally valve assembly 100 is 

first assembled as a single unit and then mounted to the cannula assembly 200. 

The mounting of valve assembly 100 to cannula assembly 200 will be discussed 

below. Stabilizer plate 104 is positioned within end cap 102 such that the plate 104 

rests on inner peripheral ledge 114 defined within the end cap 102. Thereafter, 

seal member 110 is positioned over stabilizer plate 104. Seal housing 112 is 

positioned over the entire unit with the cylindrical wall 118 of the seal housing 112 

being received within the cylindrical wall of end cap 102. In this assembled 

condition, the distal end portion of the cylindrical wall of end cap 102 is received 

within an annular space defined between distal flange 120 of seal housing 112 and 

cylindrical wall 118 of seal housing 112 and retained therein by, e.g., friction or 

snap fit, thus retaining the valve assembly 100 in a fully assembled condition.

The valve assembly 100 now in its fully assembled condition can be 

mounted to cannula assembly 200. Referring to FIGS. 1, 5 and 6, cannula 

assembly 200 includes a cannula sleeve 202 and a cannula housing 204 mounted 

on one end of the sleeve 202. Cannula sleeve 202 defines a cannula passage in its 

interior and may be formed of stainless steel or other suitable rigid materials such 

as polycarbonate materials or the like.

io
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Cannula housing 204 is rigidly secured to the proximal end of 

cannula sleeve 202 and defines a longitudinal opening for reception and passage of 

an elongated surgical instrument. The proximal end portion of the cannula housing 

204 defines a generally circular cross-section and possesses diametrically opposed 

leg portions 206. A cannula seal 208 fabricated from a resilient material, e.g., 

rubber, is positioned within the interior of cannula housing 204. Seal 208 includes 

a circumferential flange portion 210 which rests on a correspondingly dimensioned 

circumferential ledge 212 within cannula housing 204. Seal 208 generally defines 

a duck bill shape having two planar tapering portions 214 which intersect at their 

distal ends to define abutment face 216. The planar tapering portions 214 may 

each include one or more inwardly directed, longitudinally oriented ribs to 

facilitate instrument passage. Abutment face 216 permits passage of the elongated 

object through the seal 208, but in the absence of an instrument, and particularly 

when cannula sleeve 202 is inserted into an insufflated body cavity, abutment face 

216 forms a tight seal that isolates the insufflated cavity from the ambient 

surroundings. Seal 208 also includes at least one, preferably two, reinforcing ribs 

215 to stabilize the seal. Ribs 215 are positioned to engage the instrument to guide 

the instrument through slits 216 and prevent piercing of the seal 208 by the tip of 

the instrument.

Cannula assembly 200 also includes a stabilizing plate 218 (FIG. 1) 

which is positioned against the flange portion 210 of seal 208 to provide support 

for seal 208 during introduction and withdrawal of an elongated instrument. 

Stabilizing plate 218 includes two diametrically opposed extensions 220 (FIG. 1) 

which are received within the correspondingly dimensioned leg portions 206 of the 

cannula housing 204. In the preferred embodiment, stabilizing plate 218 is

ll
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securely attached to the cannula housing 204 at contact points along the extensions 

of the respective components by spot welding, adhesives or the like. Stabilizing 

plate 218 also includes a partial external annular rib or thread 222 (FIG. 6) 

adjacent its proximal end, the function of which will be appreciated from the 

description below.

A stop cock valve 224 may be incorporated as part of cannula 

housing 204 to permit the passage of insufflation gases through the cannula and 

into the body cavity. A suitable valve for this purpose is available from the Burron 

OEM Division of B. Braun Medical, Inc. (Model No. 55401022).

Referring still to FIGS. 1, 5 and 6, assembled valve assembly 100 

is detachably mounted adjacent stabilizing plate 218 with the partial annular thread 

222 of the stabilizing plate 218 being received within the peripheral groove 122 

(FIG. 2) defined in the distal face of seal housing 112. The valve assembly 100 

is rotated to cause engagement of the radially inwardly projecting rib portions 124 

adjacent groove 122 with the partial annular thread 222 to releasably lock the valve 

assembly 200 to the cannula housing 204. Other means for detachably connecting 

the valve assembly 100 to cannula housing 204 can be readily determined by one 

skilled in the art such as screw threads, adhesives, bayonet locking, and the like.

A first and second alternative embodiments for the valve assembly 

100 are shown by FIGS. 6A and 6B, respectively. FIG. 6A shows a valve 

assembly designated generally by reference numeral 600. FIG. 6B shows a valve 

assembly designated generally by reference numeral 700. Valve assembly 600 is 

preferably detachably mountable to the proximal end of cannula assembly 602. 

Thus, the surgeon can remove the valve assembly 600 from the cannula assembly 

602 at any time during the surgical procedure and, similarly, mount the valve

12
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assembly 600 to the cannula when desired. In addition, the valve assembly 600 

may be readily adapted for mounting to conventional cannulas of differing 

structures. The detachability of the valve assembly 600 from the cannula assembly 

602 facilitates specimen removal through the cannula assembly 602.

£ The valve assembly 600 includes a housing which is formed by the

snap fitting together of end cap 604 and lower housing member 606. Preferably, 

the housing components of the valve assembly 600 are formed of a polycarbonate 

material such as ABS available from the General Electric Company. A seal 

member 608 is disposed within the valve assembly housing. The seal member 608
/0 is constructed from bristle members 610 connected to substrates 612 and 614 on

opposite sides. The seal member 608 includes a taper 616 to facilitate the insertion 

of a surgical instrument. The taper 616 can have an angle less than 90 degrees 

with respect to the central longitudinal axis of the valve assembly 600. Bristle 

members 610 sealingly engage to form a seal about the surgical instrument when 

inserted within valve assembly 600 and a seal within the valve housing and the 

external atmosphere.

A seal clamp 618 is provided within the housing components 604 

and 606 which secures O-ring 620 and lower seal 622 with respect to the valve

... assembly 600. Lower seal 622 is provided at the distal end of lower housing
• · · · J.

** member 606 and assists in the sealing engagement of valve assembly 600 to • · · *
·:···· cannula assembly 602.
• 9 9 9

• * : The valve assembly 700 is preferably detachably mountable to the• · ·• · · _
* ** proximal end of cannula assembly 702. Thus, the surgeon can remove the valve

.......· assembly 700 from the cannula assembly 702 at any time during the surgical
• ·

.····. iy procedure and, similarly, mount the valve assembly 700 to the cannula when

13
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desired in order to provide a sealing engagement with an instrument to be inserted 

through the cannula. In addition, valve assembly 700 may be readily adapted for 

mounting to conventional cannulas of differing structures. The detachability of the valve 

assembly 700 from the cannula assembly 702 facilitates specimen removal through

5 cannula assembly 702. The valve assembly 700 includes a housing which is formed by 

the snap fitting together of the end cap 704 and lower housing member 706. Preferably, 

the housing components of valve assembly 700 are formed of a polycarbonate material 

such as ABS available from the General Electric Company.

A seal member 708 is disposed within the valve assembly housing. Similarly to 

io seal member 608, seal member 708 is constructed from bristle members 710 connected to 

substrates 712 and 714 on opposite sides. The seal member 708 includes a taper 716 

facilitate the insertion of the surgical instrument. The taper 716 can have an angle less 

than 90 degrees with respect to the central longitudinal axis of the valve assembly 700. 

Bristle members 710 sealingly engage to form a seal about the surgical instrument when 

is inserted within valve assembly 700 and a seal within the valve housing and the external

atmosphere.

A seal clamp 718 is provided within the housing components 704 and 706. Seal 

clamp 718 is further described in commonly-assigned U.S. Provisional Application Serial 

No. 60/045,412 filed on May 2, 1997 by Racenet et al., (see for example USP 6,482,181

20 and 6,702,787) the contents of which are incorporated herein by reference. A lower seal 

720 is provided at the distal end of lower housing member 706 and assists in the sealing 

engagement of valve assembly 700 to cannula assembly 702.

Referring now to FIGS. 7 and 8, an elongated object such as a surgical 

instrument, identified generally by reference numeral 400, may be inserted through the

25 valve assembly 100 and into the cannula assembly 200 to perform the

[R \LIBLL) 16274 doc KEH
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desired surgical procedure. As the surgical instrument 400 enters the valve 

assembly 100, the tip of the surgical instrument 400 is engaged by the bristle 

members 132. Upon further advancement of the surgical instrument 400, the 

bristle members 132 are pivoted downwardly to increase the dimension of the 

aperture 134 to the degree necessary to accommodate instrument 400. The 

dimensions of the bristle members 132 and their flexibility permits relatively easy 

passage of instrument 400 through the valve assembly 100. The resilient seal 

member 110 sealingly engages to form a seal about the surgical instrument and a 

seal within the valve housing and the external atmosphere. Instrument 400 is 

advanced through cannula assembly 200 whereby the duckbill seal 208 of the 

cannula 200 also spreads to allow passage of instrument 400. Once positioned 

within the valve assembly 100 and cannula assembly 200, surgical instrument 400 

may be maneuvered about the internal body cavity.

As shown in FIG. 9, the valve assembly 100 permits limited 

unencumbered movement of instrument 400 in a radial direction (relative to the 

centerline of cannula sleeve 202) while still maintaining an adequate seal about the 

instrument. Thus, manipulation of the instrument 400 in any direction, either 

longitudinally or radially, to the extent permitted by the rigid housings and cannula 

sleeve 202, will not effect the integrity of the seal, since the resilient material of 

sealing member 110 will conform to the movements of the instrument and assume 

a shape necessary to retain a sealing contact with the instrument. FIG. 9 also 

shows that the seal member 110 can maintain an adequate seal about an instrument 

having a diameter that is greater than the diameter of the instrument shown in FIG.

8.

With reference to FIGS. 10-13, two alternative embodiments are

15
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shown for creating a seal using bristle members 132 connected to substrate 130. 

FIG. 10 shows the substrate 130 having a spiral arrangement and FIG. 11 shows 

the spiral arrangement of FIG. 10 in assembled form. FIG. 12 shows a resilient 

sealing structure having four individual parts 138 and FIG. 13 shows the resilient 

sealing structure shown in FIG. 12 arranged in a multi-array assembly.

While the above description contains many specifics, these specifics 

should not be construed as limitations on the scope of the presently disclosed valve 

system, but merely as an exemplification of preferred embodiments thereof. Those 

skilled in the art will envision other possible variations that are within the scope 

and spirit of the present disclosure as defined by the claims appended hereto.

16
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The claims defining the invention are as follows:-
1. A valve assembly for use with a cannula for permitting introduction of a 

surgical instrument within the body during a laparoscopic surgical procedure, which 

comprises:

5 (a) a seal housing defining a central longitudinal axis and a central

longitudinal opening in general alignment with the longitudinal axis, the seal housing 

including inner wall portions defining an internal recess therein; and

(b) a generally disc-shaped seal disposed within the internal recess of the 

seal housing, the seal including an annular substrate and a multiplicity of flexible 

to elongated bristles connected to the annular substrate and extending radially inwardly 

relative to the longitudinal axis, the elongated bristles arranged to define a central 

aperture for receiving the surgical instrument, the elongated bristles being configured and 

dimensioned to engage the surgical instrument upon insertion thereof to expand the 

central aperture and permit passage of the surgical instrument whereby the elongated

is bristles form a substantially fluid tight seal about the surgical instrument.

2. The valve assembly according to claim 1 wherein the annular substrate 

is disposed in spaced relation relative to the inner wall portions of the seal housing to 

permit movement of the valve assembly within the internal recess to accommodate radial 

movement of the surgical instrument.

20 3. The valve assembly according to claim 2 including an undulating

structure disposed between the annular substrate and the inner wall portions of the seal 

housing, the undulating structure adapted to return the central aperture of the seal in 

general alignment with the central longitudinal opening of the seal housing.

4. The valve assembly according to claim 1 wherein the central aperture of

25 the seal defines a first diameter in an unstressed condition of the seal and a second

enlarged diameter relative to the first diameter in a stressed condition of the seal to permit 

passage of a surgical instrument in substantially fluid tight relation therewith.

5. The valve assembly according to claim 1 wherein the annular substrate 

comprises a substantially rigid material.

30 6. The valve assembly according to claim 1 further including a sleeve

member extending in a general longitudinal direction relative to the seal housing, the

sleeve member dimensioned to extend within tissue and defining a pathway for passage of

the surgical instrument.

(R \LIBLLJ16274 doc KEH.hxa
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7. The valve assembly according to claim 1, wherein the seal housing 

includes a proximal cylindrical portion, a distal end face, and a distal outer flange having 

a scalloped surface to facilitate handling thereof.

8. The valve assembly according to claim 7 wherein the distal end face 

5 includes a peripheral groove and two opposed rib portions extending radially inwardly

adjacent the groove for mounting the valve assembly to a cannula.

9. The valve assembly according to claim 1 wherein the plurality of bristle 

members are arranged in a multi-array.

10. The valve assembly according to claim 1 wherein the plurality of bristle 

io members include end portions disposed on the substrate.

11. The valve assembly according to claim 1 wherein the plurality of 

elongated bristle members form a taper having an angle less than 90 degrees with respect 

to the central longitudinal axis.

12. The valve assembly according to claim 1 wherein the annular substrate 

is comprises a rigid material.

13. The valve assembly according to claim 1 wherein seal provides a seal 

having a predetermined leak rate less than or equal to about 2mm of mercury in 20 

seconds for instruments having a diameter in the range of about 4.5mm to 13mm.

14. A valve assembly, substantially as herein described with reference to 

20 Figures 1 to 13.

Dated 21 January, 2005 
United States Surgical Corporation

Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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