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AUSTRALIA
Patents Act 1990

NOTICE OF ENTITLEMENT

We, ETHICON ENDO-SURGERY,
of 4545 Creek Road, Cincinnati, Qhio 45242, United States of America
being the applicant and Nominated Person in tespect of the accompanying application

entitled: SELF SEALING FLEXIBLE FLASTOMERIC VALYE AND TROCAR
ASSEMBLY FOR INCORPORATING SAME

state the following;.

(a)  The Applicant and Nominated Person is the assignee of the invention from the actual
inventor.

(b)  The Applicant and Nominated Person is entitled to claim priority from the
basic application listed in the Patent Request form because the Nominated
Person is the assignee of the Applicant in respect of the basic application,

(¢)  ‘The basic application listed on the Patent Request Form is the first application
made in a Convention cauntey in respect of the invention.
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(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-77767/94
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 683302

(64) Title
gil&fESEAL!NG FLEXIBLE ELASTOMERIC VALVE AND TROCAR ASSEMBLY FOR INCORPORATING

International Patent Classlfication(s)
(61)% A81M 039/04 AB1B 017/34

(21) Application No. : 77767/94 (22) Application Date : 10,11,94

(30) Prlority Data

(31) Number (32) Date (33) Country _
152758 12,11,93 US UNITED STATES OF AMERICA

(43) Publication Dato : 18,08,98
(44) Publication Date of Accepted Application: 08,11,97

(r1)  Applicant(s)
ETHICON ENDO-SURGERY

(78 ftnventor(s)
BERNARD J, DURMAN

(74) Attorney or Agent _
CARTER SMITH & BEADLE , Qantas House, 2 Rallway Parade, CAMBERWELL VIC 3124

(56) Prior At Documents
US 3110468
US 5242412
US 5141498

(67) Claim

1. A self scaling flexible elastometic valve adapted to hive a device inserted
therethrough, said valve comprising:

@) o flange having an aperture therethrough,

b)  a cylindrical wall defining a tubular opening extending from said
flange, and

¢) @ pair of mutually opposed first and second scaling wall sections
extending from said cylindrical wall, said first and sccond sealing wall sections each
having a distal sealing end, said wall sections converging at said distal scaling cnds
vherein said wall sections are adjacent to cach other and define a generally Se

shaped slit,
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COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL

Name of Applicrnt: ETHICON ENDO-SURGERY
Actual Inventor: Bernatd J. DURMAN

Address for service ‘ ,

in Australia: CARTER SMITH & BEADLE
2 Railway Parade
Camberwell Victoria 3124
Australia

Invention Title: SELEF SEALING FLEXIBLY ELASTOMERIC VALVE
AND TROCAR ASSEMBLY FOR INCORPORATING
SAME

Tho following statement is a full desceiption of this invention, including tha best mcthod of performing it known to us -
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This invention relates generally to a self sealing valve which provides
and maintains a seal when an instrument or device Is inserted through, or
withdrawn from, the valve. More specifically, It relates to a flexible,
elastomeric self sealing valve especially well suited for use with surglcal
instruments, such as trocar assemblies necessary for numerous
laparoscopic surgical procedures,

Sealing devices for trocar assemblies are an important aspect of ihe
design of instruments used In laparoscopic surglical pracedures, A
laparoscoplc surgical procedure utilizes several small puncture openings,
mainly In the abdominal wall, to allow insertion of speclalized surgical
Instruments Instead of one large inclslon In a traditional open surgical
procedure. The laparoscopic procedure is becoming widely accepted
because of its many advantages such as: less trauma to the patiant,
shorter recovery time, reduced adheslons, and post operative pain, The
laparoscoplc surgical technique requires Inflation of the abdominal cavity
to lift the abdominal wall from the Internal organs to create working space
for the surgeon and to intraduce light generating and optical viewing

instruments.

During the laparoscapic surgical procedure, the internal gas pressure
must be maintained In order to succassfully complete the procedure. In
order to maintain the internal gas pressure while instruments are passed
Into and out of the openings In the abdominal cavity, sealing devices are
raquired for both the instruments and for the trocar assemblies used to
make and maintain the small openings. It is desirable for such sealing
davices to seal any opening within the trocar assembly when the obturator,
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which is the puncturing component of the trocar assembly, is withdrawn
after puncturing the abdominal wall. It Is also desirable to seal when other
surgical instruments are inserted through the trocar cannula, which is the
hollow tube of the trocar assembly remaining In the puncture opening
throughout the remainder of the surgical procedure. Additionally, it is
desirable that the seal device produce a small amount of resistance to the
insertion force of surgical instruments passing through the trocar cannula,
Furthermore, It Is desirable that the sealing device maintain gas pressure
in the abdominal cavity, despite numerous Insertions and withdrawals of
surglcal instruments through the trocar cannula,

Current sealing devices for laparoscopic Instruments are typified by
particular valve designs such as that described In U,S, Patent 5,224,952,
This design Includes a spring loaded valve In combination with a sealing
gasket to conform to the cross sactlon of the surglical instrument Iinserted
through the trocar. This two part valve assembly performs adequately as
a seal but may be more complex than truly desired. U. S, Patent
6,141,498 shows at least three flexible leaflets, and U.S, Patent
4,424,833 shows a sponge type valve with three connecting slits.
Multiple leaflet and multiple slit valves may seal well when a surglcal
Instrument is not inserted through them but will tend to create gaps around
Insorted Instruments having clrcular cross sections and will also tend to
cause eversion of their sealing surfaces when the instruments are
withdrawn, Everslon of the sealing surfaces s likely to cause gaps
boetween the sealing surfaces resulting in gas leakage through the seal.
U.S. Patent 6,242,412 shows a duck bill valve design applied to & trocar
device. This deslgn provides a stralght single slit to seal against a surglcal
instrument. U.S. Patents 4,476,548; 4,809,679; and 4,143,853 show
single slit deslgns alsa. A single slit valve is also subject to a lack of
conforming to circular shapes and to eversion upon withdrawal of surgiuat
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Instruments,

Variations of the single slit design are shown in U.S, Patents
4,798,594; 4,177,814, and 4,673,393, The varlations shown In these
patents encompass three slits radlating from the seal center and possess
similar characteristics as the single slit regarding sealing around circulay
instruments and eversion, Other surgical valves Include specialized designs
typified by heart valves shown in U,S, Patents 4,364,127; 3,861,416; and
4,222,126, These valves are designed to allow one direction flow of
heavy liquids and include at least three flaps, Such valves are not Intended
to seal around surgical Instruments against loss of gas pressure.

A study of these references indicates a need for a simpler one plece
sealing valve assembly for use in trocars to seal against gas pressure
during a laparoscopic surglcal procedure, In addition, It is desirable to have
a one plece assembly with a simple design which would not require an
excessive force to Insert an instrument through it and would resist everslon
of the sealing edges once the surgical instrument is withdrawn.

According to the present inventlon, the object of providing and
maintaining gas pressure during any laparoscoplc surgical procedure Is
achlaved using a one plece valve in a trocar device., One aspect of the
Invention comprises a self sealing flexible elastomeric valve having a flange
with an aperture and a cylindrical wall extending from the flange. The
sealing surface is provided by a pair of mutually opposed sealing wall
sections oxtending from the cylindrical wall and converging at the distal
end of the valve. At the distal end of the sealing wall sections, the
opposed sealing wall sections are adjacent to each other and define a
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generally S-shaped slit, The S-shaped elastomeric sealing wall sections will
conform to surgical instruments as they are inserted through the valve to
seal against loss of gas pressure in the abdominal cavity, The self sealing
flexible valve is preferably made from sllicone rubber,

In another aspect of the inventlon, a trocar assembly is described
Incorporating the sealing valve described above, This assembly comprises
a handle housing having a cannula passage, a cannula attached to the
handle housing for recelving an obturator therethrough, a sealing valve as
already described for self sealing when an obturator or other surgical
instrument is inserted through, or withdrawn fream the cannula, an
obturator slidably received In the handle housing for Insertion through the
cannula, and an obturator handle attached to the obturator.

The elastomeric valve of this Inventlon has the advantages of
simpliclty of manufacture and assembly, and the ability to provide an
adequate seal against the surface of any surgical instrument Inserted

through It,

Also, this valve will require only 2 small amount of force to Insert
instruments, and will resist eversion of the valve walls when instruments
are withdrawn. Once an instrument Is withdrawn, the valve will still

provide a seal.

The self sealing flexible elastomeric valve of this Invention Is used
to effactively seal surgical Instrumaents such as trocars against loss of gas
pressure when surglcal instruments are inserted duting laparoscopic
procedures. Additionally, the valve can be used to provide an effective
seal when any other instruments or devices are inserted through it for any

reason,
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Figure 1 is a perspective view of the preferrad valve of this invention
as seen from the distal end.

Figure 2 is a perspective view of the valve as seen from the proximal
end.

Figure 3 Is a front elevational view of the valve.
Figure 4 Is a side elevational viow of the valve,
Fig sre 6 Is A cross-sectional view of the valve,

Figure 6 Is a perspective view of a housing for a trocar handle and
its attached cannula, where the preferred sealing valve is retained within
the housing to provide a seal.

Figure 7 Is an exploded perspective view of a trocar assembly with
the valve retained within the housing of the trocar handla,

Figure 8 Is an assembled perspective view of the trocar assembly
with the valve in place.

Figure 9 Is & crogs-sectional view of the trocar housing assembly
with the valve In place.

Figura 10 Is a partial cross section of the tracar assembly with the
valve In place.
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Figure 11 is a schematic view of the preferred valve of the Invention

as seen from the distal end of the trocar cannula before the trocar
obturator or other surgical instrument Is inserted through the valve,

5 Figure 12 Is a schematic view of the valve as seen from the distal
‘end of the trocar cannula as the obturator or other surgical instrument Is
Inserted through the valve,
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The self sealing flexible elastomeric valve and trocar assembly in
which the valve is used are lllustrated In Figures 1-12, The self sealing
valve ltself Is shown In Figures 1-5 and Its positlon and function In a trocar
are shown In Figures 6-12,

Referring now to Figures 1 and 2, there are shown two views of g
self sealing, one-plece valve 20. Flgure 1 shows a perspective view of
valve 20 from its distal end and Figure 2 shows the perspective view from
its proxlmal end, The self sealing valve has a clrcular flange 21 with a
concentrically located dome shaped reglon 32. Bordering the flange Is a
peripheral annular lip 30, The dome shaped reglon 32 has an aperture 22
which Is concentric about the valve axls 33. The aperture 22 will expand
because of the elastomeric nature of the valve when the trocar obturator
or ather surglcal Instrument Is Inserted through It. Therefare, continuous
contact between the obturator ar other Instrument and the circumferential
surface defining the aparture will result, . This contact between the valve
aperture and the surglcal instrument provides sealing against loss of gas
prassure from the body cavity, The valve axis 33 Is shown on Figure 4
and a cross section view through axis 33 Is shown In Figure 8. Figure 4
also shows the fiange plane 34 which Is perpendicular to axis 33,

A cylindtical wall section 23 extends perpendicularly from flange 21
and defines a tubular opening 24, Extending from the cylindrical wall
section 23 are a pair of generally frusto-conical shaped sealing walls 25,
26, These gealing walls are shewn in Figures 1+6 but are maore clearly
shown in Figurtes 1, 3 and 8. The sealing walls 28, 26 extend from
eylindrical wall section 23 and canverge to become adjocent to each other
at distal sealing ends 27, 28. The distal sealing ends are shaped in the
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form of an S-shaped slit 29, The surface of the slit is defined by a slit
plane 35, which Is parallel to flange plane 34 as shown in Figure 4, Also,
it can be seen at Figure 4 that the slit 29 and flange aperture 22 lie on the
longitudinal valve axis 33, perpendicular to the flange plane 34 and slit
plane 35, The distal sealing ends 27, 28 form a gas pressure seal when
no Instrument Is inserted through the valve, The walls also stretch to
contact the surface of an inserted Instrument to provide a seal around the

Ingtrument,

The valve 20 is composed of an elastomeric material. These
materlals Include polymers having the elastic properties of natural rubber
such as urethana polymaers, vinyl polymers and sllicone rubber. The most
proforred material of canstruction is silicone rubber, Preferably, the wall
thickness of the cylindrical wall section 23 of the valve lg greater than
either of the sealing wall sections 25, 26. This difference in thickness Is
preforred because the sealing walls 25, 26 must be marae flexible than the
cylindrical wall section 23 go that the sealing walls ¢zn snugly stroteh to
contact the surfaco of an insarted instrurment, In this way, an acceptabla
seal can be achleved.

Tha self sealing elastomeric valve 20 is the sealing companent of &
trocor nssambly 36 shown in Figuees 6, 7, 8, and 10. Figute 7 shows the
major compenents of a typical trocar agsembly and Figures 8 and 10 show
the agsemblad trocar. The typical camponeants include: a handle housing
37, a cannula 38 attached to the handle housing 37, an obturatae 40, and
an ottached abturator handle 41, The cannula 38 and handle housing 37
contain o ¢annula passage 39 for receiving the obturator 40 or other

qurgical instrument,

The valve 20 is resteained in the trocar handle housing 37 by a
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friction fit on lip 30 as shown in Figure 9. Figure 9 also shows the valve as u scal
against loss of gas pressure with no instrument inserted, 'When a trocar obturator 40
or other surgical instrument is inserted, the valve 20 also seals against gas pressure
loss as shown in Figures 10 and 12. In Figure 10, the valve 2C 1w shown in a
sectional view with the distal scaling ends 27, 28 of the sealing walls of the valve
opened by an inserted obturator 40. A distal end view of the Seslit .*2 with an
obturator 40 inserted is shown in Figure 12. The distal seg. o+ 7, 28 conform
to the shape of the instrument 40 “nserted through them to i | aeal. Figure 11
shows the same distal end view of the valve 20 with no instrucent insected. The
sealing effect in this case is caused by both distal sealing ends 27, 28 r2maining
adjacent to cach other in their undeformed staie. Fugthermore, the valve will always
revert to this undeformed state when the obturator or other mstrument is removed,
thus continuously maintaining the necessary seal,

It will be understood, unless the context requires otherwise, that the term
"comprises" or its grammatical variants s used herein is equivalent to the ferm
"includes” and is not to be taken as excluding the presence of other elements or

features.
This invention has beent deseribed with respect to ity mose preferred

embudiment.  However, the reader should realize that numerous additional
embodimants are contemplated within the scope of this invention as it is defined by

the appencled claims,

CONTAR £14TD NS LY Moy 1772
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The claims defining the invention are as follows:

L. A self sealing flexible elastomeric valve adapted to have a device inserted

thercthrough, said valve comprising:
@) & flange having an apetture therethrough,
b) @ cylindrical wall defining o tubular opening extending from said

flange, and
¢) a pair of mutually opposed first and second sealing wall sections

extending from said eylindrical wall, said first and second sealing wall sections each
having a distal sealing end, said wall sections converging at said distal sealing ends
wherein said wall sections are adjacent to each other and define @ generally S-
shaped slit.

2 ‘The valve of claim 1 wherein said valve is a onespicce valve.

N

3. The valve of claint 1 or claim 2 wherein said cylindrical wall extends

substantially perpendicularly from said flange.

4. The valve of any one of claims 1 ta 3 wherein said sealing wall seetions
converpe in o manner wherein said valve has a genetally frusto=conic shape.

5. ‘The valve of any onc of claims 1 to 4 wherein said flange has a penerally
citcular confipura jon and said aperture s centeally displayed on said flanpe.

6. The valve of any one of claims 1 to § wherein said flange includes a

peripheral annular lip

7. ‘The valve of any one of elams 1 to 6 wherein said flange includes &

concenteically dome shaped region

fad o3y, 24
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8. The valve of any one of claims 1 to 7 whersin said cylindrical wall has a

thickness greater than the wall thickness of each of said first and second sealing wall

sections.

9. The valve of any one of claims 1 to 8 wherein said flange defines a flange
plane, and said S-shaped slit defines a slit plane, and said slit plane is substantially

parallel to said flange plane.

10.  The valve of any one of claims 1 to 9 wherein said flange aperture and said
S-shaped slit define a longitudinal axis substantially perpendicular to said plane ui

said flange,

11.  The valve of any one of claims 1 to 10 wherein said flexible clastomeric

valve is compaosed of a silicone rubber.

12, A trocar assembly comprising;
a)  a handle housing having a cannula passage,
b)  acannula attached to said handle housing for recciving an obturator or

other surgical instrumant therethrough,

¢) e sealing valve of any one of claiims 1 to 9, said sealing valve
retained in said housing for self sealing when said obturate, of other said surgical
instrument is insetted through said cannuls or when said obtutator or saisl other

surgical instrument is withdrawn from said cantula,
d)  oan obturator slidably received in sald handle housing for ingertion

through said cannula, and
e} an abturator handle attached to said oblurator.

13 A trocae assembly eamprising:
ay o handle housing kaving o eonnuls passage,
b} o cannula attached to said handle housing for teceiving an obtutatot of

el LYY ata] 3 71 Mig {9}
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other surgical instrument therethrough,
¢)  the scaling valve of claim 10 or claim 11, said sealing valve retained

in said housing for self sealing when said obturator or said other surgical instrument
is inserted through said cannula or when said  bturator or said other surgical

5  instrument is withdrawn from e~id canaula,
d)  an obturator slidably received in said handle housing for insertion

through said cannula, and
¢) an obturator handle attached to said abturator.

14, A self scaling flexible clastomeric valve substantially as hercinbefore

vea

10 deseribed with reference to the accompanying drawings.

18, A trocar assembly substantially as hercinbefore described with reference to

the accompanying drawings.

DATED: 22 May 1997
CARTER SMITH & BEADLE

Patent Attorneys for the Applicant:
ETHICON ENDO=SURGERY

T3 May 1992
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ABSTRACT

A self sealing flexible elastomeric valve (20) is disclosed, The valve can be
used to seal a trocar device from loss of gas pressure during a laparoscopic surgical
procedure when a surgical instrument is inserted therethrough as well as when no
instrument is inserted, The preferred one piece valve includes a flange (21) having
an aperture (22), and a cylindrical wall section (23) which extends to a pair of
mutually opposed sealing wall sections (25,26) defining a generally S-shaped slit
(29). This slit configuration at the end of these wall sections define the sealing
surfaces, The flange preferably includes a concentrically dome shaped region (32)
with the aperture centrally displayed, The valve alsa is preferably composed of a
silicone rubber,

The valve has the advantages of simplicity of manufacture and assembly and
the ability to provide an adequate seal against the surface of any surgical instrument
inserted through it, Also, the improved valve will require a small amount of force
to insert instruments and will resist eversion of the valve walls when instruments are
withdrawn,

A trocar assembly (36) incorparating the sealing valve as described above is
also disclosed,

PRG ILNALT L Nosganter 1924
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