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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The present disclosure relates generally to a combined coaxial and bimanual irrigation/aspiration (I/A) surgical instrument
used in surgical procedures such as, for example, a phacoemulsification procedure.

[0002] The human eye functions to provide vision by transmitting light through a clear outer portion called the cornea, and
focusing the image by way of a crystalline lens onto a retina. The quality of the focused image depends on many factors including
the size and shape of the eye, and the transparency of the cornea and the lens. When age or disease causes the lens to become
less transparent, vision deteriorates because of the diminished light which can be transmitted to the retina. This deficiency in the
lens of the eye is medically known as a cataract. An accepted treatment for this condition is surgical removal of the lens and
replacement of the lens function by an artificial intraocular lens.

[0003] In the United States, the majority of cataractous lenses are removed by a surgical technique called phacoemulsification. In
the past, two different types of surgical instruments have been used during a phacoemulsification procedure, namely a coaxal
instrument or a bimanual instrument. A typical coaxial instrument suitable for phacoemulsification procedures includes of an
ultrasonically driven phacoemulsification hand piece, an attached hollow cutting needle surrounded by an irrigating sleeve, and
an electronic control console. The hand piece assembly is attached to the control console by an electric cable and flexible tubing.
Through the electric cable, the console varies the power level transmitted by the hand piece to the attached cutting needle. The
flexible tubing supplies irrigation fluid to the surgical site and draws aspiration fluid from the eye through the hand piece assembly.

[0004] During the phacoemulsification procedure using the coaxial instrument, the tip of the cutting needle and the end of the
irrigation sleeve are inserted into the anterior capsule of the eye through an incision in the outer tissue of the eye. The surgeon
brings the tip of the cutting needle into contact with the lens of the eye, so that the vibrating needle tip fragments the lens. The
resulting fragments are aspirated out of the eye through the interior bore of the cutting needle, along with irrigation solution
provided to the eye during the procedure, and into a waste reservoir. However, because the irrigating sleeve surrounds the
needle, the incision size necessary for insertion of the coaxial instrument into the eye has to be large enough to accommodate for
the diameter of the coaxial instrument (e.g. the diameter of the end of the irrigation sleeve surrounding the tip of the cutting).
Thus, while the coaxial instrument advantageously allows for a single piece instrument to perform irrigation and aspiration, its
larger diameter size requires a large accommodating incision introducing more trauma at the surgical site.

[0005] The alternative surgical instrument used during a phacoemulsification procedure is commonly referred to as a bimanual
instrument. The bimanual instrument, as the name implies, is actually two physically separate instruments. In that regard, one of
the instruments is for irrigation and the other instrument is for aspiration. The aspiration instrument typically includes an
ultrasonically driven phacoemulsification hand piece and an attached hollow cutting needle. The irrigation instrument includes a
hand piece and an attached irrigation needle having irrigation ports. The aspiration and irrigation instruments are attached to a
control console by electric cabling and flexible tubing. Through the electric cable, the console varies the power level transmitted
by the hand piece to the attached cutting needle. The flexible tubing supplies irrigation fluid to the surgical site through the
irrigation needle and draws aspiration fluid from the eye through the cutting needle.

[0006] During the phacoemulsification procedure using the bimanual instrument, the tips of the cutting and irrigation needles are
inserted into the anterior capsule of the eye. Because the bimanual instrument is actually two separate instruments, the surgeon
can make two separate incisions into the eye. Accordingly, the surgeon can insert the tips of the cutting needle and the irrigation
needle into the separate incision sites. This allows for smaller incision sizes in the eye when compared to the phacoemulsification
procedure using the coaxal instrument discussed above. Moreover, because the aspiration instrument does not have an
irrigation sleeve surrounding the cutting needle, the diameter of the diameter of the distal end of the aspiration instrument is
smaller than the distal end of the coaxial instrument. Again, this allows for a smaller incision sizes for the tip of the cutting needle
for insertion into the eye when compared to the phacoemulsification procedure using the coaxial instrument discussed above.
However, because a surgeon requires both aspiration and irrigation during a phacoemulsification procedure, typically both of the
surgeon's hands are occupied with a respective instrument. Thus, during a phacoemulsification procedure using the bimanual
instrument, the surgeon typically does not have an unoccupied or free hand available to further assist the surgeon.

[0007] US5328456 relates to an irrigation and aspiration apparatus for cataract surgery or the like, which is particularly suitable
for aspiration and removal of the cortex lentis during the surgical operation. As for the structure, the irrigation and aspiration
apparatus of the present application includes a selector coupling to which ends of a plurality of aspiration tubes are connected,
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while the other ends of the aspiration tubes are respectively connected to handpieces which can perform aspiration, so that one
of the handpieces for aspirating irrigating fluid and the like from a diseased eye of a patient can be chosen by switching the
selector coupling. With this structure, aspiration and removal of the residual cortex after removal of the lens nucleus in the
surgery of the crystalline lens can be accomplished easily and reliably, thereby relieving the doctor and the patient from the
stress and load of the surgical operation.

[0008] US 4904 238 relates to an one-piece, hand-held cannula assembly for irrigating and aspirating opthalmic Surgical Sites.

[0009] The systems disclosed herein overcome at least one of the shortcomings in the prior art.

SUMMARY OF THE INVENTION

[0010] The present disclosure is directed to an assembly. The assembly has an irrigation hand piece that includes an irrigation
needle extending from a distal end of the irrigation hand piece. The irrigation needle is also configured to release a first fluid from
the assembly. The Assembly further has an aspiration hand piece that includes an aspiration needle extending from a distal end
of the aspiration hand piece. The aspiration needle has an axis and is configured to aspirate a fluid into the assembly. The
assembly has a first configuration in which the irrigation hand piece and aspiration hand piece are coupled together in a manner
that causes the released first fluid from the assembly to flow coaxially about the axis of the aspiration needle. The assembly has a
second configuration in which the irrigation hand piece and aspiration hand piece are uncoupled which causes the released first
fluid to flow substantially non-coaxial with respect to the axis of the aspiration needle.

[0011] In one exemplary aspect, the present disclosure is directed to an assembly. The assembly has an irrigation hand piece
that includes an irrigation needle extending from a distal end of the irrigation hand piece.

[0012] The irrigation needle configured to release a first fluid from the assembly.

[0013] The assembly further includes an aspiration hand piece including an aspiration needle extending from a distal end of the
aspiration hand piece. The aspiration needle having an axis and being configured to aspirate a second fluid into the assembly.
The sleeve member selectively attachable to the irrigation and aspiration hand pieces and shaped so that when in a first
configuration the sleeve member couples the irrigation hand piece and the aspiration hand piece together in a manner that
causes the released first fluid from the assembly to flow coaxally about the axis of the aspiration needle and a second
configuration detached from the irrigation hand piece and the aspiration hand piece that causes the released first fluid to flow
substantially non-coaxial with respect to the axis of the aspiration needle.

[0014] In one exemplary aspect, a method for using an assembly which is not part of the invention is disclosed. The method
includes providing an irrigation hand piece including an irrigation needle extending from a distal end of the irrigation hand piece.
The irrigation needle configured to release a first fluid from the assembly. The method includes providing an aspiration hand
piece including an aspiration needle extending from a distal end of the aspiration hand piece. The aspiration needle having an
axis and being configured to aspirate a second fluid into the assembly. The method includes assembling a coaxial irrigation and
aspiration device by coupling the irrigation hand piece and the aspiration hand piece together in a manner that causes the
released first fluid from the assembly to flow coaxially about the axis of the aspiration needle.

[0015] These and other aspects, forms, objects, features, and benefits of the present disclosure will become apparent from the
following detailed drawings and description.

[0016] The invention is defined in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incorporated in and constitute a part of the specification, illustrate embodiments
of the present disclosure. Together with a general description of the present disclosure given above, and the detailed description
given below, the drawings serve to exemplify the embodiments of the present disclosure.

Fig. 1 is an illustration of a perspective view of an assembly providing a combined coaxial and bimanual I/A surgical instrument
according to one aspect of the present disclosure.
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Fig. 2 is an illustration of am exploded perspective view of the assembly of Fig. 1.
Fig. 3 is an illustration of a perspective view of a distal end of the assembly of Fig. 1.
Fig. 4 is a flow diagram showing exemplary steps for using the assembly of Fig. 1 beginning with an assembled configuration.

Fig. 5 is a flow diagram showing exemplary steps for using the assembly of Fig. 1 beginning with a disassembled configuration.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present disclosure relates generally to the field of ophthalmic surgery, and more particularly to a combined coaxial
and bimanual irrigation/aspiration (I/A) surgical instrument used in, for example, a phacoemulsification procedure. For the
purposes of promoting an understanding of the principles of the present disclosure, reference will now be made to embodiments
or examples illustrated in the drawings, and specific language will be used to describe these examples. It will nevertheless be
understood that no limitation of the scope of the present disclosure is thereby intended. Any alteration and further modifications in
the described embodiments, and any further applications of the principles of the present disclosure as described herein are
contemplated as would normally occur to one skilled in the art to which the disclosure relates.

[0019] Figs. 1-3 show an assembly 100 providing a combined coaxial and bimanual I/A surgical instrument according to one
aspect of the present disclosure. The exemplary assembly 100 includes an irrigation hand piece 102, an aspiration hand piece
104, a sleeve member 106, and a coupling member 108.

[0020] As shown in Fig. 2, irrigation hand piece 102 gradually tapers from a proximal end 110 to a distal end 112. Extending from
distal end 112 is an irrigation needle 114. Irrigation needle 114 is hollow and has a distal opening 116 to provide irrigation fluids
therefrom. Although not shown, the irrigation hand piece 102 can be attached to flexible tubing in communication with an irrigation
fluid supply. The flexible tubing supplies the irrigation fluid from the irrigation fluid supply to a surgical site through the distal
opening 116 of irrigation needle 114.

[0021] The irrigation hand piece 102 includes threads 118 on distal end 112 that are positioned adjacent irrigation needle 114.
Additionally, irrigation hand piece 102 has a groove 120 near proximal end 112 for receiving coupling member 108. Furthermore,
as discussed below, groove 120 may serve as an alignment marker when coupling irrigation hand piece 102 with aspiration hand
piece 104. Additionally, irrigation hand piece 102 has a semi-circular cross-section shape. Moreover, irrigation hand piece 102
has a substantially flat planar surface 122 because of the hand piece's semi-circular cross-section shape. Planar surface 122
extends from the proximal end 110 to the distal end 120 of the irrigation hand piece 102. As will be discussed in greater detail
below, these features, such as, threads 118, groove 120, and the cross-sectional shape of irrigation hand piece 102, enables
assembly 100 to transform or convert between a coaxial I/A device and a bimanual /A device.

[0022] Also shown in Figs. 1-3, is aspiration hand piece 104. Aspiration hand piece 104 gradually tapers from a proximal end
124 to a distal end 126. Extending from the distal end 126 is an aspiration needle 128. Aspiration needle 128 is hollow and has a
distal opening 130. Although not shown, the aspiration hand piece 104 may be attached to a control console by electric cabling
and flexible tubing. Through the electric cable, the console varies the power level transmitted by the hand piece to the attached
aspiration needle. As such the aspiration needle 128 is vibrated by structure in the hand piece, thereby making the needle a
cutting needle. During use within the eye, this vibrating motion causes the aspiration needle 128 to cut eye tissue, such as the
lens of a patient's eye. As a result, distal end opening 130 is connected to the flexible tubing to draw lens particulate, other eye
tissues, and/or irrigation fluid from the eye through the aspiration needle 128.

[0023] The aspiration hand piece 104 includes threads 132 on distal end 126. Threads 132 are positioned adjacent aspiration
needle 128. Additionally, aspiration hand piece 104 has a groove 134 near proximal end 124 for receiving coupling member 108.
Furthermore, similar to irrigation hand piece 102, aspiration hand piece 104 has a semi-circular cross-section shape.

[0024] Moreover, aspiration hand piece 104 has a substantially flat planar surface 136 because of the hand piece's semi-circular
cross-section shape. Flat planar surface 136 extends from the proximal end 124 to the distal end 126 of the aspiration hand piece
104. As will be discussed in greater detail below, these features, such as, threads 132, groove 134, and the cross-sectional
shape of aspiration hand piece 102, enable assembly 100 to transform or convert between a coaxial and bimanual I/A surgical
instrument.
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[0025] As shown in Figs. 1-3, irrigation hand piece 102 and aspiration hand piece 104 are removably coupled together by sleeve
member 106 and coupling member 108. In such a configuration, irrigation hand piece 102 and aspiration hand piece 104 are
aligned such that their respective flat planar surfaces 122 and 136 face each other. In other words, when irrigation hand piece
102 and aspiration hand piece 104 are coupled together their respective flat planer surfaces interface with one another.
Moreover, the respective grooves 120 and 134 of irrigation hand piece 102 and aspiration hand piece 104, respectively, act as
visual markers to aid in alignment of the two hand pieces when being coupled together.

[0026] As best shown in Fig. 3, sleeve member 106 tapers from a proximal end 138 to a distal end 140. Furthermore, sleeve
member 106 defines an internal bore 142 therebetween. A proximal opening 144 adjacent the proximal end 138 and a distal
opening 146 adjacent the distal end 140 are in communication with internal bore 142. Furthermore, sleeve member 106 includes
side openings 148 on distal end 140 that are in communication with internal bore 142.

[0027] As shown, proximal opening 144 is sized and shaped to receive the respective distal ends of irrigation and aspiration
hand pieces 102 and 104, respectively. In that regard, sleeve member 106 has threads 150 defining the portion of internal bore
142 adjacent proximal opening 144. As such, threads 150 engage with threads 118 and 132 of irrigation and aspiration hand
pieces 102 and 104, respectively. Thus, engagement of these threads, in part, couples the irrigation and aspiration hand pieces
together.

[0028] As shown in Fig. 3, when irrigation and aspiration hand pieces 102 and 104 are coupled, aspiration needle 128 extends
along a central axis Ac of sleeve member 106. The central axis A¢ extends along the center line of the sleeve member 106.

Accordingly, aspiration needle 128 is substantially centrally located within internal bore 142.

[0029] Moreover, aspiration needle 128 extends through distal opening 146 of sleeve member 106. For example, aspiration
needle 128 may extend about 1 mm beyond the distal opening 146 of sleeve member 106. Furthermore, distal opening 130 of
aspiration needle 128 is positioned beyond the distal end 140 of sleeve member 106. As such, aspiration needle 128 is able to
aspirate fluids and/or particulate located adjacent distal end 140 of sleeve member 106.

[0030] Moreover, as shown in Fig. 3, when irrigation and aspiration hand pieces 102 and 104 are coupled by sleeve member
106, irrigation needle 114 is offset from the central axis A¢ of sleeve member 106. In other words, irrigation needle 114 is non-

centrally located within internal bore 142. Moreover, irrigation needle 114 remains within internal bore 142 when the sleeve
member 106 is coupled to the irrigation and aspiration hand pieces 102 and 104, respectively. As such, distal opening 116 of
irrigation needle 114 is positioned within internal bore 142.

[0031] During operation, in this configuration, any irrigation fluid emitted from irrigation needle 114 is released within internal
bore 142. As discussed above, sleeve member 106 has side openings 148. These side openings on sleeve member 106 direct
irrigating fluid out and away from the distal opening 130 of aspiration needle 128. Moreover, distal opening 146 of sleeve member
106 provides an additional pathway for irrigation fluid to be emitted from internal bore 142. Thus, an annular space within bore
142 positioned between aspiration needle 128 and sleeve member 106 along the distal end 140 of sleeve member acts as an
irrigation fluid pathway.

[0032] As shown in Fig. 1, irrigation and aspiration hand pieces 102 and 104 are further coupled by coupling member 108.
Coupling member 108 acts a clip member which is biased towards forcing the irrigation hand piece and aspiration hand piece
together. Coupling member 108 is insertable within grooves 120 and 134 of the irrigation and aspiration hand pieces,
respectively. Grooves 120 and 134 prevent axial movement of the coupling member 108 along the respective bodies of the
irrigation and aspiration hand pieces. Thus, coupling member 108 couples the respective distal ends 110 and 124 of the irrigation
and aspiration hand pieces together.

[0033] Although coupling member 108 is described as clip member, coupling member 108 is not limited to any particular coupling
mechanism. In fact, in other embodiments irrigation hand piece 102 and aspiration hand piece 104 are coupled to each other
without the use of coupling member 108. For example, in such alternative embodiments, a coupling mechanism is integrally
formed in one or both of irrigation hand piece 102 and aspiration hand piece 104. Such a coupling mechanism may enable the
two hand pieces to be coupled by a lock and key, snap fit, press fit, or other coupling arrangement.

[0034] In alternative embodiments, surfaces 122 and 136 of irrigation hand piece 102 and aspiration hand piece 104,
respectively, are configured with mating profiles of impressions and depressions such that needle 128 is centrally disposed
between them when the hand pieces in the coaxial configuration. Furthermore, in other embodiments surfaces 122 and 136 of
irrigation hand piece 102 and aspiration hand piece 104, respectively, are substantially non-planar. Such non-planar surfaces are
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configured to interface with one another by, for example, mating projections and depressions on the non-planar surfaces of the
hand pieces. For example, some portions of the surfaces may be planar and other portions of the surfaces non-planar.

[0035] As discussed above, irrigation hand piece 102 and aspiration hand piece 104 are coupled together via sleeve member
106 and coupling member 108. Fig. 1 shows this coupled or assembled configuration for assembly 100. In the assembled
configuration, assembly 100 is considered a coaxal device 200. In that regard, even though coaxial device 200 can be
disassembled as shown in Fig. 2, the coaxial device advantageously acts as a single instrument that perform both irrigation and
aspiration functionalities as desired. Moreover, because coaxial device 200 can be held in one hand, a user of the device then
has a free hand able to hold an additional instrument.

[0036] During operation of coaxial device 200, aspiration needle 128 is able to aspirate fluids and/or particulate located adjacent
distal end 140 of sleeve member 106. Moreover, irrigation fluid emitted from irrigation needle 114 is delivered though the annular
space between aspiration needle 128 and sleeve member 106 along the distal end 140 of sleeve member 106. The irrigation fluid
is emitted from sleeve member 106 though distal opening 146 and side openings 148. Thus, coaxial device 200 is considered
coaxial because the aspirated fluids and/or particulates and the irrigation fluids are substantially coaxial while being delivered
through the distal end 140 of sleeve member 106.

[0037] Unlike traditional coaxial devices, coaxial device 200 can be disassembled to provide a bimanual device. Specifically, Fig.
2 shows that assembly 100, namely irrigation hand piece 102, aspiration hand piece 104, sleeve member 106, and coupling
member 108, are physically separable from each other. In that regard, coaxal device 200 (e.g. assembled configuration of
assembly 100) can be disassembled by removing sleeve member 106 and coupling member 108 from irrigation hand piece 102
and aspiration hand piece 104. For example, sleeve member 106 can be rotated to disengage the threaded engagement with the
distal ends 112 and 126 of irrigation hand piece 102 and aspiration hand piece 104, respectively. Moreover, coupling member
108 can be moved away and/or pulled apart from irrigation hand piece 102 and aspiration hand piece 104. Such movement
allows the proximal ends 110 and 124 of the hand pieces to be uncoupled from each other.

[0038] Upon disassembly of coaxial device 200, the irrigation hand piece 102, aspiration hand piece 104, sleeve member 106,
and coupling member 108 are physically separated from each other. As such a surgeon is able to independently use the irrigation
hand piece 102 and aspiration hand piece 104. Moreover, because the irrigation hand piece 102 and aspiration hand piece 104
are separate, the flow of the fluids and/or particulates aspirated and the irrigated fluid are non-coaxal. Accordingly, assembly 100
in the disassembled configuration provides physically separable and independently operable irrigation hand piece 102 and
aspiration hand piece 104 that act as a bimanual instrument.

[0039] As discussed above, because irrigation hand piece 102 and aspiration hand piece 104 acts as a bimanual instrument
when assembly 100 is disassembled, a surgeon can make two smaller separate incisions into the eye. As such the surgeon can
insert the aspiration needle 128 into one of the incision sites and the irrigation needle 116 into the other of the incision sites. This
allows for smaller incision sizes in the eye when compared to the phacoemulsification procedure using the coaxial device 200
discussed above. Moreover, because the aspiration hand piece 104 is not coupled to the irrigation hand piece102, the diameter
of the distal end 126 of the aspiration instrument is smaller than the distal end of the coaxial device 200 (e.g. diameter of sleeve
member 106). Again, this allows for a smaller incision size for insertion of the aspiration needle 128 into the eye when compared
to the phacoemulsification procedure using the coaxial device 200.

[0040] Based on the foregoing, assembly 100 provides many unique advantages. Assembly 100 provides a surgeon the
capability of both a coaxial device and a bimanual device. The surgeon advantageously has the choice and can freely configure
assembly 100 between its assembled configuration (e.g. coaxial device) and its disassembled configuration (e.g. bimanual device)
as needed. For example, the surgeon can configure assembly 100 into coaxial device 200 in order to have a free or unoccupied
hand while performing a procedure. Additionally, the surgeon can configure assembly 100 into the disassembled bimanual
configuration in order to be able to insert the irrigation and/or aspiration hand piece through a smaller incision size. Furthermore,
because assembly 100 provides both the capable of both a coaxial and bimanual devices, the surgeon no longer has to stock
both types of devices. In addition, assembly 100 provides further cost saving measures because the surgeon no longer has to
open and use two separate coaxial and bimanual devices to achieve a desired result. Thus, assembly 100 provides many
advantageous to a surgeon over a traditional coaxial device and/or bimanual device.

[0041] Fig. 4 is a flow diagram showing a method for using assembly 100 beginning with an assembled configuration of assembly
100. For example, method 400 may be used before, during, or after an ophthalmic surgery, such as a phacoemulsification
procedure. Method 400 begins with step 402 by providing assembly 100 in an assembled configuration. As discussed above, the
assembled configuration is considered coaxal device 200.



DK/EP 2648664 T3

[0042] At step 404, a determination is made whether a coaxial device or a bimanual device is needed for a particular surgical
step and/or procedure. As discussed above, may factors may influence this determination. For example, a user may determine
that they need a free hand. Thus, the use of coaxial device 200 would allow the user to have a free hand. Additionally, a user may
prefer a smaller incision size. The disassembled bimanual configuration of assembly 100 would allow a user to have a smaller
incision size.

[0043] When the user determines that a coaxal device 200 is needed, the method continues to step 406. At step 406, the
coaxial device 200 is used by the user. After the coaxial device has been used at step 406, the method returns to step 404.
Accordingly, even though the user selected a coaxial device 200 for use during a particular surgical step or method, the user can
change configurations of assembly 100 before, during, or after any particular surgical step and/or procedure.

[0044] Returning to step 404, when the user determines that the disassembled bimanual configuration of assembly 100 is
needed, the method continues to step 408. At step 408, unlike traditional coaxal devices, coaxial device 200 can be
disassembled to provide a bimanual device. Specifically, the coaxial device 200 (e.g. assembled configuration of assembly 100)
can be disassembled by removing sleeve member 106 and coupling member 108 from irrigation hand piece 102 and aspiration
hand piece 104. For example, sleeve member 106 can be rotated to disengage the threaded engagement with distal ends 112
and 126 of irrigation hand piece 102 and aspiration hand piece 104, respectively. Moreover, coupling member 108 can be
removed by pulling or moving the coupling member away from both the irrigation hand piece 102 and aspiration hand piece 104.
After removal of sleeve member 106 and coupling member 108, the hand pieces are uncoupled from each other.

[0045] Accordingly, at step 410, upon disassembly of coaxial device 200, the irrigation hand piece 102, aspiration hand piece
104, sleeve member 106, and coupling member 108 are physically separated from each other. As such a surgeon is able to
independently use the irrigation hand piece 102 and aspiration hand piece 104. Accordingly, assembly 100 in the disassembled
configuration provides physically separable and independently operable irrigation hand piece 102 and aspiration hand piece 104
that act as a bimanual device.

[0046] After the disassembled bimanual configuration of assembly 100 has been used at step 410, the method returns to step
404. Accordingly, even though the user selected the disassembled bimanual configuration of assembly 100 for use during a
particular surgical step or method, the user can change configurations of assembly 100 before, during, or after any particular
surgical step and/or procedure.

[0047] Fig. 5 is a flow diagram showing an exemplary method 500 for using assembly 100 beginning with a disassembled
configuration of assembly 100. For example, method 500 may be used before, during, or after an ophthalmic surgery, such as a
phacoemulsification surgery. Method 500 begins with step 502 by providing assembly 100 in a disassembled configuration.

[0048] At step 504, a determination is made whether the disassembled bimanual configuration or an assembled coaxal
configuration is needed for a particular surgical step and/or procedure. As discussed above, may factors may influence this
determination. For example, a user may determine that they need a free hand. Thus, the use of coaxal device 200 would allow
the user to have a free hand. Additionally, a user may prefer a smaller incision size. The disassembled bimanual configuration of
assembly 100 would allow a user to have a smaller incision size.

[0049] When the user determines that the disassembled bimanual configuration is needed, the method continues to step 506. At
step 506, the disassembled bimanual configuration is used by the user. After the disassembled bimanual configuration has been
used at step 506, the method returns to step 504. Accordingly, even though the user selected the disassembled bimanual
configuration for use during a particular surgical step or method, the user can change configurations of assembly 100 before,
during, or after any particular surgical step and/or procedure.

[0050] Returning to step 504, when the user determines that the assembled coaxial configuration of assembly 100 is needed, the
method continues to step 508. At step 508, unlike traditional bimanual devices, assembly 100 can be assembled to provide a
coaxial device. In other words, the disassembled bimanual configuration can be assembled into the coaxial device 200. Such
assembly can include coupling irrigation hand piece 102 and aspiration hand piece 104 together by sleeve member 106 and
coupling member 108.

[0051] In such a configuration, irrigation hand piece 102 and aspiration hand piece 104 are aligned relative to each other. For
example, the respective planar surface 122 and 136 of the hand pieces face each other when the irrigation hand piece 102 and
aspiration hand piece 104 are aligned. Moreover, to aid in the alignment of irrigation hand piece 102 and aspiration hand piece
104, the respective grooves 120 and 134 can act as visual markers.
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[0052] Upon alignment of irrigation hand piece 102 and aspiration hand piece 104, sleeve member 106 can be use to threadedly
engage the distal ends 112 and 126 of irrigation hand piece 102 and aspiration hand piece 104, respectively. Moreover, coupling
member 108 can be inserted into grooves 120 and 134 of the respective hand pieces to further couple the proximal ends of the
hand pieces. Thus, when coupled together, the irrigation hand piece 102 and aspiration hand piece 104 combine to provide
coaxial device 200 a substantially circular cross-section shape.

[0053] Accordingly, at step 510, upon assembly of the coaxial device 200, the irrigation hand piece 102, aspiration hand piece
104, sleeve member 106, and coupling member 108 are connected to each other and act as a single coaxial device. As such, a
surgeon is able to hold and use coaxal device 200 for irrigation and aspiration purposes with one hand while keeping the other
hand available for use with another surgical instrument or for any other purpose.

[0054] After the assembled coaxial device 200 has been used at step 510, the method returns to step 504. Accordingly, even
though the user selected the assembled coaxial device configuration of assembly 100 for use during a particular surgical step or
method, the user can change configurations of assembly 100 before, during, or after any particular surgical step and/or
procedure.

[0055] In summary, as discussed above, assembly 100 provides many unique advantages. Assembly 100 provides a surgeon
the capability of both a coaxial device and a bimanual device. The surgeon advantageously has the choice and can freely
configure assembly 100 between its assembled configuration (e.g. coaxial device) and its disassembled configuration (e.g.
bimanual device) as needed. For example, the surgeon can configure assembly 100 into coaxial device 200 in order to have a
free or unoccupied hand while performing a procedure. Additionally, the surgeon can configure assembly 100 into the
disassembled bimanual configuration in order to be able to insert the irrigation and/or aspiration hand piece through a smaller
incision size as compared to the incision size necessary for a coaxial device. Furthermore, because assembly 100 provides both
the capability of both a coaxial and bimanual device, the surgeon no longer has to carry inventory for both types of devices. In
addition, assembly 100 provides further cost saving measures because the surgeon no longer has to open and use two separate
coaxial and bimanual devices. Thus, assembly 100 provides many advantageous to a surgeon over a traditional coaxial device
and/or bimanual device.

[0056] While the present disclosure has been illustrated by the above description of embodiments, and while the embodiments
have been described in some detall, it is not the intention of the applicants to restrict or in any way limit the scope of the present
disclosure to such detail. Additional advantages and modifications will readily appear to those skilled in the art. Therefore, the
present disclosure in its broader aspects is not limited to the specific details, representative apparatus, and illustrative examples
shown and described. Accordingly, departures may be made from such details without departing from the scope of the applicant's
general or inventive concept.
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Patentkrav

1. Kombineret koaksialt og bimanuelt befugtnings-/aspirationsindretning (100) til

anvendelse i kombineret kirurgisk operation, omfattende:

10

15

20

25

30

et befugtningshandstykke (102) omfattende en befugtningsnal (114) der
streckker sig fra en distal ende (112) af befugtningshandstykket,
befugtningsnalen konfigureret til at frigive et befugtningsfluid fra

indretningen;

et aspirationshandstykke (104) omfattende en aspirationsnal (128) der
streekker sig fra en distal ende (126) af aspirationshandstykket,
aspirationsh@ndstykket har en akse og er konfigureret til at aspirere en
fluid ind i indretningen, kendetegnet ved at indretningen (100) yderligere

omfatter

et bgsningselement (106), bgsningselementet kobler
befugtningshandstykket (102) og aspirationshandstykket (104) sammen
nar indretningen er i en fgrste konfiguration hvor bgsningselementet har en
indre boring (142) og de distale ender (112,126) af aspirations- og
befugtningshandstykket er konfigureret til at strackke sig ind i boringen for
at koble de distale ender af aspirations- og befugtningshandstykkerne til

b@sningselementet;

hvor indretningen har en fgrste konfiguration i hvilken
befugtningshandstykket (102) og aspirationhandstykket (104) er koblet
sammen sadan at aspirationsnalen (128) strackker sig langs en midterakse
af bgsningselementet (106) i den fgrste konfiguration inde i den indre
boring (142), hvorved befugtningsfluid sendt fra befugtningsnalen (114)
leveres gennem et ringformet rum mellem aspirationsndlen (128) og
bgsningselementet (106) langs den distale ende (140) af
bgsningselementet (106) og en anden demonteret konfiguration der
tilvejebringer fysisk adskillelige og uafhaengigt operable
befugtningshandstykke (102) og aspirationhandstykke (104) der virker

som et bimanuelt instrument.
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2. Indretningen ifglge krav 1, hvor den indre boring (142) har en proksimal
&bning (144) og modstaende distal &bning (146), bgsningselementet (106) har
indre gevind inde i boringen tilgraensende den proksimale abning, og hvor de
distale ender af aspirations- og befugtningshandstykket hver har ydre gevind
(132,118) der gevindforsynet indgriber de indre gevind (150) inde i boringen
(142).

3. Indretningen ifglge krav 2, hvor en del af aspirationsnalen (128) straekker sig

frem over den distale abning (146).

4. Indretningen ifglge krav 1, yderligere omfattende et koblingselement (108) der
streekker sig mellem befugtningshandstykket (102) og aspirationshandstykket
(104) til at koble handstykkerne sammen nar indretningen er i den fgrste
konfiguration.

5. Indretningen ifglge krav 4, hvor koblingselementet (108) er et klemmeelement
der kobler en proksimal endedel (112,124) af hver af befugtningshandstykket
(102) og aspirationshéndstykket (104) sammen.
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