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1
METHOD AND SYSTEM FOR STERILIZING
AN ELECTROSURGICAL INSTRUMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a divisional application of U.S.
patent application Ser. No. 12/367,791 filed by Schmaltz et al.
on Feb. 9, 2009, now U.S. Pat. No. 8,623,276, which claims
the benefit of priority to U.S. Provisional Application Ser. No.
61/029,218 filed Feb. 15, 2008, the entire contents of which is
hereby incorporated by reference.

BACKGROUND

1. Technical Field

The following disclosure relates to an apparatus and
method for sterilizing electrosurgical instruments and, more
particularly, to an apparatus and method for sterilizing lap-
aroscopic instruments.

2. Description of Related Art

Laparoscopic surgery generally requires deploying a lap-
aroscopic instrument into a body cavity. Prior to the laparo-
scopic procedure, the laparoscopic instrument and compo-
nents associated therewith must be sterilized.

Commonly employed methods of sterilizing laparoscopic
instruments include pasteurization, which requires heating,
traditional chemical methods, such as chamber methods,
which require flooding a chamber with a sterilant, usually a
mix of ethylene oxide (commonly referred to EtO) and other
gases, and micro-dose methods, which require introducing a
sterilant, such as EtO, to a specially designed device.

Pasteurization may be an effective method for sterilizing
some, but not all, laparoscopic instruments; this is because
heat applied during pasteurization may cause damage to
some, if not all, the heat sensitive materials located on or
attached to the laparoscopic instrument.

Traditional chemical methods (e.g., chamber methods) of
sterilization may have drawbacks inherent to the use of large
amounts of sterilant being released into a large space, some of
which may include increased cost, increased production time
and may require larger amounts of toxic processing. Although
micro-dose methods alleviate some of the drawbacks associ-
ated with the chamber methods of sterilization, micro-dose
methods of sterilization have drawbacks as well. For
example, the micro-dose method of sterilization is suitable
when a small amount of instruments need to be sterilized.

SUMMARY OF THE DISCLOSURE

Accordingly, the present disclosure is directed to an appa-
ratus for use in sterilizing a surgical instrument. The surgical
instrument includes a housing that has a shaft extending
therefrom. The shaft includes one or more grooves defined
therein which extends at least partially the length thereof. In
one embodiment the shaft includes a plurality of grooves
extending the entire length thereof disposed in a fixed spatial
relation relative to each other. For example, the plurality of
grooves may be disposed in a generally orthogonal relation to
each other. In an embodiment, the plurality of grooves may
have a depth of about 0.002" and a width of about 0.004". The
one or more grooves provide a path for a sterilant and is
configured to allow a sterilant passage therethrough to infuse
and sterilize the housing. In an embodiment the sterilant
includes ethylene oxide.

The apparatus also includes a jacket or coating that
encloses the shaft. In an embodiment, the jacket or coating
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2

may be in the form of a shrink wrap that encloses the shaft and
allows the sterilant to travel along the one or more groves. In
an embodiment the shrink wrap is a heat shrink wrap.

The present disclosure is also directed to a method for
sterilizing a surgical instrument. The method includes the
steps of: providing the surgical instrument with a shaft. The
shaft includes one or more grooves defined therein which
extends at least partially along the length thereof. The method
includes the step of enclosing the shaft with a shrink wrap.
The method also includes the step of introducing a sterilant
into the one or more grooves.

The method may further include the steps of introducing a
sterilant into a sterilization apparatus and subjecting the
shrink wrap to a final shrinking stage, wherein after the final
shrinking stage is completed the shrink wrap forms a tight
seal against the shaft.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of an endoscopic bipolar
forceps shown in open configuration including a shaft having
grooves, a handle assembly, a trigger assembly and an end
effector assembly according to an embodiment of the present
disclosure;

FIG. 2 is a front view of the forceps of FIG. 1 illustrating
the shaftincluding a series of grooves defined thereon accord-
ing to an embodiment of the present disclosure;

FIG. 3 is a schematic representation of the electrical con-
figuration for the trigger assembly;

FIG. 4 is a perspective view of different endoscopic bipolar
forceps shown in open configuration including a shaft having
grooves, a handle assembly, a trigger assembly and an end
effector assembly according to an embodiment of the present
disclosure;

FIG. 5A is an enlarged, side view illustrating placement of
a groove along the shaft of the forceps of FIG. 1 according to
an embodiment of the present disclosure;

FIG. 5B is an enlarged, front view illustrating placement of
grooves along the shaft of the forceps of FIG. 1 according to
an embodiment of the present disclosure;

FIG. 6A is an enlarged, top view looking into the shafts of
the forceps of FIGS. 1 and 4 illustrating one or more apertures
or slits defined through the shaft according to an embodiment
of the present disclosure;

FIG. 6B is an enlarged, front perspective view of the shafts
ofthe forceps of FIGS. 1 and 4 illustrating a groove extending
partially the length of the shaft including apertures or slits
defined through the shaft according to an embodiment of the
present disclosure;

FIG. 7 is an enlarged, front perspective view of the shaft of
the forceps of FIG. 1 having grooves defined in the shaft
according to an embodiment of the present disclosure;

FIG. 8A is an enlarged, cross-sectional view taken along
line 8-8 of FIG. 7 illustrating grooves having a generally
arcuate shape;

FIG. 8Bis anenlarged, cross-sectional view similar to FIG.
8A illustrating grooves having a generally square shape;

FIG. 9 is an enlarged, front perspective view illustrating a
shrink wrap enclosing the shaft according to an embodiment
of the present disclosure;

FIG. 10 is an enlarged, front perspective view of another
envisioned embodiment having a shaft including tunnels
defined therealong for carrying sterilization gas to the internal
operating components of the forceps according to an embodi-
ment of the present disclosure;

FIG. 11 is a flow chart illustrating a method according to an
embodiment of the present disclosure; and
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FIG. 12 is a flow chart illustrating a second method accord-
ing to an embodiment of the present disclosure.

DETAILED DESCRIPTION

Detailed embodiments of the present disclosure are dis-
closed herein; however, the disclosed embodiments are
merely exemplary of the disclosure, which may be embodied
in various forms. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting,
but merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously employ
the present disclosure in virtually any appropriately detailed
structure.

As mentioned above, laparoscopic instruments, like most
surgical instruments, require sterilization before they can be
introduced to a surgical site. Traditional chamber methods
require placing a laparoscopic instrument into a chamber and
flooding the chamber with a sterilant, which may include a
mix of ethylene oxide (hereinafter EtO) and other gases.
During the sterilization process the EtO and other gases enter
the laparoscopic instrument and sterilize target areas and/or
components, for example, those components internally
located within the handle of the laparoscopic instrument (see
FIG. 5A). However, due to the fact that the distal end of the
shaft, which connects to an end effector of the laparoscopic
instrument, may include a gasket, a heat shrink material,
adhesive tape, rubber or other insulating boot or silicone, the
sterilant may be impeded from entering the laparoscopic
instrument in a timely fashion. Thus, in order to achieve an
effective amount of sterilant at a target area more time is
required in the sterilization apparatus. The shaft of the present
disclosure, because of the unique groove and/or tunnel con-
figuration defined therein, provides additional and/or alter-
nate paths for the sterilant, thus facilitating the sterilant in
reaching the target area.

The present disclosure relates to sterilizing laparoscopic
instruments. As is known in the art, laparoscopic instruments
generally include a handle assembly, a shaft, and an end
effector assembly. Conventionally, the shaft is a long narrow
generally circumferential tube having an outer and inner sut-
face, which houses mechanical and electrical components
that allow the handle and end effector to function as intended.
The present disclosure includes a shaft that may include one
or more grooves extending the length thereof (or partially
along the length thereof), to be discussed in greater detail
below. The one or more grooves are configured to provide a
path for a sterilant. Additionally, there may be shrink wrap
enclosing the shaft, which may allow the sterilant to travel
along the grooves. Having a shaft configured in such a manner
facilitates in the sterilization process of laparoscopic instru-
ments.

Because the present disclosure is concerned with steriliz-
ing, and not using, laparoscopic instruments, an in-depth,
detailed description of the functioning features of laparo-
scopic instruments is not vital to the understandings of the
present disclosure. In order for one skilled in the art to appre-
ciate the sterilizing apparatus and method, as disclosed
herein, only a brief description of two laparoscopic instru-
ments now follows.

Turning now to FIG. 1, one embodiment of a laparoscopic
instrument 10 is shown. For the remainder of the disclosure it
will be assumed that the laparoscopic instrument is a bipolar
forceps; keeping in mind that any laparoscopic instrument
that includes a shaft may be employed with the present dis-
closure. Bipolar forceps 10 is shown for use with various
electrosurgical procedures and generally includes a housing
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20, a handle assembly 30, a rotating assembly 80, a trigger
assembly 70 and an end effector assembly 100 which mutu-
ally cooperate to grasp, seal and divide large tubular vessels
and large vascular tissues. Although the majority of the figure
drawings depict a bipolar forceps 10 for use in connection
with endoscopic surgical procedures, the present disclosure
may be used for more traditional open surgical procedures.
For the purposes herein, the forceps 10 is described in terms
of an endoscopic instrument; however, an open version of the
forceps may also include the same or similar operating com-
ponents and features as described below.

Forceps 10 includes a shaft 12, to be described in greater
detail below, which has a distal end 16 configured to mechani-
cally engage the end effector assembly 100 and a proximal
end 14 that mechanically engages the housing 20. In the
drawings and in the descriptions that follow, the term “proxi-
mal,” as is traditional, will refer to the end of the forceps 10
that is closer to the user, while the term “distal” will refer to
the end that is farther from the user.

As best seen in FIG. 3, forceps 10 also includes an electro-
surgical cable 310 which connects the forceps 10 to a source
of electrosurgical energy, e.g., a generator 500 (shown sche-
matically). It is contemplated that generators such as those
sold by Valleylab—a division of Tyco Healthcare LP, located
in Boulder Colo. may be used as a source of electrosurgical
energy, e.g., Ligasure™ Generator, FORCE EZ™ Electro-
surgical Generator, FORCE FX™ Electrosurgical Generator,
FORCE 1C™, FORCE 2™ Generator, SurgiStat™ Il or other
suitable generators that may perform different or enhanced
fanctions.

Cable 310 is internally divided into cable leads 310a, 3105
and 3255 which are designed to transmit electrical potentials
through their respective feed paths through the forceps 10 to
the end effector assembly 100. More particularly, cable feed
325b connects through the forceps housing 20 and through
the rotating assembly to jaw member 120. Lead 3104 con-
nects to one side of the switch 60 and lead 310c¢ connects to
the opposite side of the switch 60 such that upon activation of
the switch energy is transmitted from lead 310a to 310¢. Lead
310c is spliced with lead 3105 which connects through the
rotating assembly to jaw member 110. Leads 310a-310¢ are
but one example of the various internal components which
need to be sterilized prior to use.

Handle assembly 30 includes a fixed handle 50 and a mov-
able handle 40. Fixed handle 50 is integrally associated with
housing 20 and handle 40 is movable relative to fixed handle
50. Fixed handle 50 may include one or more ergonomic
enhancing elements to facilitate handling, e.g., scallops, pro-
tuberances, elastomeric material, etc.

Rotating assembly 80 is operatively associated with the
housing 20 and is rotatable approximately 180 degrees about
a longitudinal axis “A-A” (See FIG. 1).

As mentioned above, end effector assembly 100 1s attached
at the distal end 14 of shaft 12 and includes a pair of opposing
jaw members 110 and 120. Movable handle 40 of handle
assembly 30 is ultimately connected to a drive assembly 130
which, together, mechanically cooperate to impart movement
of the jaw members 110 and 120 from an open position
wherein the jaw members 110 and 120 are disposed in spaced
relation relative to one another, to a clamping or closed posi-
tion wherein the jaw members 110 and 120 cooperate to grasp
tissue therebetween.

With reference to FIG. 4, another embodiment of a laparo-
scopic instrument 10' that may be employed with the present
disclosure is shown. Laparoscopic instrument 10' also
includes a handle 50, a shaft 12' and an effector assembly
100'. Shaft 12' of Forceps 10' includes a series of grooves 200"
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defined therealong which area configured to carry a sterilant
to the various internal operating components thereof. Refer-
ence is made to U.S. patent application Ser. Nos. 11/595,194
and 11/540,335 for a more detailed explanation of the opera-
tion of both forceps 10 and 10", respectively.

For the remainder of the disclosure, and for the purposes of
brevity, the apparatus and method for sterilizing a laparo-
scopic instrument will be described in greater detail with
reference to laparoscopic instrument 10.

With reference to FIGS. 1,2, 4, 5A, 5B, and 6A, illustrated
in phantom are grooves 200 of shaft 12. The grooves 200 may
be molded as part of shaft 12 during the manufacture process.
In an alternate embodiment, at least one groove 200 may be
machined out at a time after the manufacture of shaft 12.

Similar to conventional shafts in the art, shaft 12 may be
defined by inner and outer surfaces, 204 and 206, respec-
tively, shown in F1G. 6B. In an embodiment, groove 200 may
be located on outside surface 206 of shaft 12. Groove 200 of
shaft 12 may include one or more apertures or slits 208 or any
combination thereof extending from groove 200 to inside
surface 204 of shaft 12, as illustrated in FIGS. 7A and 7B.
Apertures 208 decrease the amount of time it takes for ster-
ilant 210 to reach target areas within forceps 10. Apertures or
slits 208 may be disposed anywhere within groove 200 and/or
on shaft 12 of laparoscopic instrument 10. The shape and
dimensions of apertures or slits 208 will depend on the needs
of a user.

At least one groove 200 may extend from distal end 16 to
proximal end 14 of shaft 12, as shown in FIG. 1. Having a
groove 200 configured in this manner will allow sterilant 210
to travel from distal end 16 within groove 200 to proximal end
14, as shown in FIG. 6A and indicated by the arrow, wherein
sterilant 210 may reach a target area, e.g., internal compo-
nents of housing 20.

In an alternate embodiment, illustrated in FIG. 6B, groove
200 may extend from distal end 16 of shaft 12 a distance less
than the length of shaft 12 to one or more apertures or slits 208
located within groove 200 of shaft 12. Having a shaft config-
ured in this manner may allow the sterilizing agent to travel
within groove 200 through aperture 208 into shaft 12,
wherein sterilizing agent 210 may reach a specific target area.

With reference to FIGS. 2, 7, 8A-8B shaft 12 may be
configured to include a plurality of grooves 200. For example,
shaft 12 may include four grooves 200a-2004 configured to
extend the length of shaft 12. By providing four (or more)
grooves 2004-2004 more sterilant may travel along shaft 12 in
less time, which may be beneficial for manufacturing pur-
poses.

The four grooves 2004a-2004 may be disposed in a fixed
spaced apart relation relative to one another on shaft 12. In
one embodiment, the four grooves 200a-2004 may be spaced
apart at approximately 90° intervals, as shown in FIGS. 8A
and 8B. It is envisioned that the four grooves 200a-2004 may
be disposed in other fixed spaced apart relations depending
upon a particular purpose. For example, grooves 200a and
2006 may be disposed at an angle X relative to each other,
while the other two grooves 200¢ and 2004 may be disposed
at an angle’Y from each other. The manner in which the four
grooves 200a-200d may be disposed from each other may be
depended on a particular forceps 10.

Grooves 200a-200d may have a generally arcuate cross-
section, as seen in FIG. 8A or a square shape as illustrated in
FIG. 8b. Other suitable shapes known in the art including but
not limited to rectangular, triangular and the like may also be
employed with grooves 200a-200d of the present disclosure.
Itis envisioned that the grooves 200 may each have their own
unique shape.
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With continued reference to FIGS. 8A and 8B the grooves
200 may have a depth of about 0.002" and a width of about
0.004". Other embodiments may include grooves 200a-2004
with depths greater or less than 0.004" and widths greater or
less than 0.002".

Referring now to FIG. 10, a jacket or coating 202 is shown
enclosing shaft 12. In an embodiment, jacket 202 may be in
the form of a shrink wrap or other suitable coating that
encloses shaft 12 and allows sterilant 210 to travel along
grooves 200¢-200d. Shrink wrap 202 may be configured to
enclose all of shaft 12 or only a portion thereof.

Shrink wrap 202 may be made from any suitable material
known in the available art including any but not limited to
polymer plastic film. Plastic films that can be employed as
shrink wrap 202 may include polyethylene, PVC, and the
like. Additionally, shrink wrap 202 may be configured for
different clarities, shrink ratios, etc. Further, shrink wrap 202
may be of the kind that shrinks in one direction or multiple
directions (e.g., unidirectional or bidirectional shrink wrap,
respectively).

During the manufacturing process of bipolar forceps 10,
shrink wrap 202 may be applied to shaft 12 by any suitable
means known in the art. In an alternate embodiment, shrink
wrap 202 may be applied and partially shrunk around shaft
12, the utility of having shrink wrap applied in this manner
will be described 1n greater detail below.

One type of sterilant that is suitable for use with the present
disclosure is EtO. As mentioned above, the EtO may be mixed
with other gases during the sterilization process. Gases that
may be used as dilutants may include but are not limited to
CFCs and carbon dioxide.

In normal operation, prior to bipolar forceps 10 being
introduced to a surgical site, bipolar forceps 10 must first be
sterilized. As mentioned above, this may be accomplished by
at least a couple of methods. For the purposes of the present
disclosure it will be assumed bipolar forceps 10 is sterilized
via sterilant EtO. As part of the sterilization process bipolar
forceps 10 is placed in a sterilization chamber (not shown).
Sterilant 210 is then introduced to the sterilization chamber
via any suitable manner. As sterilant 210 is introduced to the
sterilization chamber, sterilant 210 enters laparoscopic
instrument 10 where it will reach target areas for sterilizing
purposes, that is, the internal components associated with
bipolar forceps 10. Having one or more grooves 200 provides
additional paths for sterilant 210 to travel to the target area.

From the foregoing and with reference to the various figure
drawings, those skilled in the art will appreciate that certain
modifications can also be made to the present disclosure
without departing from the scope of the same. For example,
instead of employing one or more grooves 200, shaft 12 may
include one or more tunnels 214 defined in shaft 12 or 12'.
Tunnel 214 may be configured to function in a similar manner
as described above with regard to groove 200. That is, one or
more tunnels 214a-214d may extend the length shaft 12 (or at
least partially thereof), the tunnels 214a-214d providing a
path for a sterilant 210 to reach a target area (see FIG. 10).
Tunnel 214 may include apertures or slits 208 as described
above with reference to grooves 200.

The present disclosure also provides a method for steriliz-
ing a laparoscopic instrument the method including the steps
of: providing a laparoscopic instrument 10 including: a shaft
12 including one or more grooves 2004-2004 extending at
least partially the length thereof, the grooves providing a path
for a sterilant; and providing a shrink wrap 202 enclosing the
shaft and allowing the sterilant to travel along the grooves.
The method also includes the steps of: placing the laparo-
scopic instrument into a sterilization apparatus; and introduc-
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ing the sterilant into the sterilization apparatus for the pur-
poses of sterilizing the laparoscopic instrument.

Inone embodiment, heat shrink wrap 202 may be subjected
to an initial shrinking stage, wherein heat shrink wrap 202 is
not completely shrunk prior to placing laparoscopic instru-
ment 10 into a sterilization apparatus. The sterilization appa-
ratus may be configured to further shrink the shrink wrap 202.
Conventional ways for shrinking heat wrap 202 may include
a heat tunnel, heat gun, etc., which will not reach a tempera-
ture sufficient to cause damage to the internal components of
the forceps 10. Thus, after laparoscopic instrument 10 is
placed inside the sterilization apparatus and sterilant 210 is
introduced, because shrink wrap 202 is not completely
shrunk, sterilant may freely enter laparoscopic instrument 10
and reach a target area. The method may further include the
step of: subjecting the shrink wrap to a final shrinking stage,
wherein after the final shrinking stage is completed, the
shrink wrap forms a tight seal against the shaft.

While several embodiments of the disclosure have been
shown in the drawings, it is notintended that the disclosure be
limited thereto, as it is intended that the disclosure be as broad
in scope as the art will allow and that the specification be read
likewise. Therefore, the above description should not be con-
strued as limiting, but merely as exemplifications of particu-
lar embodiments. Those skilled in the art will envision other
modifications within the scope and spirit of the claims
appended hereto.

What is claimed is:

1. A surgical instrument, comprising:

a housing; and

a shaft extending distally from the housing and having an

outer surface and an inner surface, the shaft including:

at least one groove defined in the outer surface and
extending at least partially along a length of the shaft;
and

at least one aperture disposed within the at least one
groove and extending to the inner surface of the shaft,
the at least one aperture configured to allow a sterilant
to pass therethrough to target specific areas of the
surgical instrument prone to contamination; and

a jacket enclosing the shaft and configured to allow the

sterilant to travel along the at least one groove.

2. The surgical instrument according to claim 1, wherein
the at least one groove is a plurality of grooves that extend the
entire length of the shaft, each groove of the plurality of
grooves disposed in fixed spatial relation to each other.

3. The surgical instrument according to claim 2, wherein
each groove of the plurality of grooves is disposed in general
orthogonal relation to each other.
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4. The surgical instrument according to claim 1, wherein
the at least one groove has a depth of about 0.002 inches and
a width of about 0.004 inches.

5. The surgical instrument according to claim 1, wherein
the jacket is a heat shrink wrap.

6. The surgical instrument according to claim 5, wherein
the heat shrink wrap is formed from a polymer plastic film.

7. The surgical instrument according to claim 1, wherein
the sterilant includes ethylene oxide.

8. The surgical instrument according to claim 7, wherein
the sterilant includes a mixture of ethylene oxide and one of
chlorofluorocarbon or carbon dioxide.

9. The surgical instrument according to claim 1, wherein
the at least one groove includes one of an arcuate or square
cross-section.

10. The surgical instrument according to claim 1, wherein
the at least one groove has a proximal end disposed within the
housing.

11. A laparoscopic instrument, comprising:

a housing; and

a shaft extending distally from the housing and having an

outer surface and an inner surface, the shaft including:

at least one tunnel defined in the outer surface and
extending at least partially along a length of the shaft;
and

at least one aperture disposed within the at least one
tunnel and extending to the inner surface of the shaft,
the at least one tunnel configured to allow a sterilant to
pass therethrough to target specific areas of the surgi-
cal instrument prone to contamination; and

a jacket enclosing the shaft and configured to allow the

sterilant to travel along the at least one tunnel.

12. The laparoscopic instrument according to claim 11,
wherein the at least one tunnel is a plurality of tunnels that
extend the entire length of the shaft, each tunnel of the plu-
rality of tunnels disposed in fixed spatial relation to each
other.

13. The laparoscopic instrument according to claim 12,
wherein each tunnel of the plurality of tunnels is disposed in
general orthogonal relation to each other.

14. The laparoscopic instrument according to claim 11,
wherein the jacket is a heat shrink wrap.

15. The laparoscopic instrument according to claim 14,
wherein the heat shrink wrap is formed from a polymer plastic
film.

16. The laparoscopic instrument according to claim 11,
wherein the sterilant includes ethylene oxide.

17. The laparoscopic instrument according to claim 16,
wherein the sterilant includes a mixture of ethylene oxide and
one of chlorofluorocarbon or carbon dioxide.

18. The laparoscopic instrument according to claim 11,
wherein the at least one tunnel has a proximal end disposed
within the housing.
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