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IRRIGATION AND ASPIRATION SLEEVE FOR PHACOEMULSIFICATION

FIELD OF THE INVENTION

[0001]

The instant disclosure relates to the irrigation and aspiration of a surgical site

and, more particularly, to a sleeve for use with an ultrasonic

phacoemulsification tip for providing irrigation and aspiration during a

phacoemulsification procedure.

BACKGROUND

[0003]

[0004]

[0005]

Phacoemulsification of cataractic lenses is a medically recognized technique
which generally includes making of a corneal incision and the insertion of a
hand held surgical implement, i.e., a handpiece, which includes a needle that
is ultrasonically driven in order to emulsify the lens. The handpiece may be
equipped to not only emulsify a lens, but further to provide a vacuum for
aspiration of the emulsified lens, and also to provide irrigation for the

insertion of fluids.

More particularly, this irrigation may be provided in order to maintain normal
pressure within the eye during surgery. For example, a balanced salt
solution (BSS) may be provided as an irrigation fluid, and may typically be

supplied from an elevated chamber or bottle/bag.

Importantly, this irrigation, and the aforementioned aspiration of fluid through
the eye, must be carefully monitored in order to maintain normal pressure

within the eye during surgical procedures. For example, an under pressure
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condition may cause distortion of the eye, which may interfere with surgical
procedures or may cause damage to the eye. On the other hand,

overpressure may cause damage to the eye.

[0006] Furthermore, during surgical procedures, use of the handpiece to emulsify a
cataract, for example, limits the usefulness of the handpiece to perform other
functions. For example, an ultrasonic tip used to break up a cataract is not
suitable for use with the softer and less dense peripheral cortex material of
the cataract. Thus, in the known art, once the hard portion of a cataract is
emulsified and/or broken up the physician must use a separate handpiece for
only irrigation and aspiration to safely remove this softer material without

damaging the eye.

[0007] The use of the second handpiece increases the time and expense of surgery
and forces the physician to recalibrate and/or prime the handpiece to
effectuate the proper pressures associate with the irrigation and aspiration
aspects of the second handpiece. Further disruption and complications may
also be introduced as the newly introduced second handpiece is required to

be sterilized.

[0008] Thus, a need exists to allow the use of a single handpiece during
phacoemulsification surgery while mitigating the adverse effects that attend

the prior art.

SUMMARY OF THE INVENTION
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[0009]

[0010]

[0011]

An apparatus and method for a sleeve for use with a phacoemulsification
handpiece is disclosed, the sleeve having a body portion suitable for
engaging a phacoemulsification handpiece, and a tip portion. The tip portion
of the sleeve may comprise at least one aspiration port, and at least one
rounded portion which may be suitable for use for surgery of the eye, and,
more particularly, for use around the edge of a capsular bag. The sleeve
may attach to a phacoemulsification handpiece by the inclusion of a threaded

female orifice.

The sleeve may also comprise a grip component to allow for ease of control
by a wuser when attaching or removing the sleeve from the
phacoemulsification handpiece, and may also comprise a detent, a raised
portion, an etched portion and/or rubberized plastic, for example.
Additionally, the sleeve may be sized to accommodate a portion of a needle
assembly of the phacoemulsification handpiece, and may further comprise a

curved tip.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

The accompanying drawings are included to provide a further understanding
of the invention, and are incorporated in and constitute a part of this
specification. The drawings illustrate disclosed embodiments and/or aspects
and, together with the description, serve to explain the principles of the

invention, the scope of which is determined by the claims.

In the drawings:

Figure 1a illustrates a phacoemulsification handpiece suitable for use with

the present invention;

Figure 1b illustrates a phacoemulsification handpiece suitable for use with

the present invention;

Figure 2 illustrates an exemplary embodiment of a sleeve for use on a

phacoemulsification handpiece; and

Figure 3 illustrates an exemplary embodiment of a sleeve for use on a

phacoemulsification handpiece.

DETAILED DESCRIPTION

[0018]

The figures and descriptions provided herein may be simplified to illustrate
aspects of the described embodiments that are relevant for a clear
understanding of the herein disclosed processes, machines, manufactures,

and/or compositions of matter, while eliminating for the purpose of clarity
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[0019]

other aspects that may be found in typical surgical, and particularly
ophthalmic surgical, devices, systems, and methods. Those of ordinary skill
may recognize that other elements and/or steps may be desirable or
necessary to implement the devices, systems, and methods described
herein. Because such elements and steps are well known in the art, and
because they do not facilitate a better understanding of the disclosed
embodiments, a discussion of such elements and steps may not be provided
herein. However, the present disclosure is deemed to inherently include all
such elements, variations, and modifications to the described aspects that

would be known to those of ordinary skill in the pertinent art.

The present invention may allow a phacoemulsification handpiece to be
transformed into an irrigation/aspiration handpiece without the need to switch
handpieces or to recalibrate the handpiece and/or the phacoemulsification
system. In addition to minimizing disruption during the surgical process, and
eliminating the need to switch handpieces or recalibrate a handpiece and/or
the phacoemulsification system, the present invention may reduce the total
time of the surgical procedure and may reduce potential errors with the
recalibration of the phacoemulsification surgery system, thereby additionally
lowering end-user costs and potential complications. Similarly, the use of the
same handpiece may eliminate the need to prime either of the irrigation
and/or aspiration sources, further increasing the realized time savings and
potentially averting any complications which may be encountered if, for

example, the system can not be timely primed while surgery is in process.
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[0020]

[0021]

[0022]

For example, after phacoemulsification has been completed using, for
example, an ultrasonic titanium needle, a portion of the phacoemulsification
tip and/or sleeve may be removed and the sleeve of the present invention
may be placed over the remaining aspect of the phacoemulsification tip
and/or sleeve for the purpose of continuing with the surgical procedure.
Such continuation of the surgical procedure may include, for example,
progressing with the removal of the softer cortex. The removed portion of
the handpiece may, for example, include the existing irrigation sleeve, thus

leaving the titanium needle on the handpiece.

As illustrated in Figure 1a and 1b, a phacoemulsification handpiece 100 may
include a body 130 having a phaco needle assembly 120 at its distal end,
and which is connected at its proximate end to a surgical system (not shown)
which may provide the handpiece 100 with ultrasonic power, irrigation fluid,
and an aspirating vacuum, for example. Additionally, the phaco needle
assembly 120 may include a phaco needle 120a, a phaco sleeve 120b, or
both. The phaco needle assembly 120 may provide an aspirating vacuum
through the end of the needle portion of the phaco needle 120a assembly

120 and irrigation fluid to an eye via phaco sleeve 120b.

The handpiece 100 may also include at least one peripheral attachment
means 110, which may be located proximate to the distal end of handpiece
100 and may allow for the attachment of at least one sleeve type peripheral.
Attachment means 110, as described herein, includes any attachment

means associated with handpiece 100 and/or with phaco needle assembly
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[0023]

[0024]

120. The peripheral attachment means 110 may include any known method
of attaching a workpiece or other useful item to a phacoemulsification
handpiece, and may further include, for example, a threaded portion, such as
a threaded female orifice, an adhesive, at least one protrusion and receiving
detent, and/or a locking mechanism, such as, for example, a groove and pin

system.

Figure 2 illustrates an embodiment of an irrigation and aspiration sleeve,
which may be used with handpiece 100 and which may receive phaco
needle tip 120a, or, in embodiments, phaco needle assembly 120 (which
may include a phaco sleeve 120b). The sleeve may have a main body
portion 210 and a tip 230. The distal end of body portion 210 may taper
toward the tip 230, and the tip 230 may taper toward the distal end of sleeve
200. Further, the tip 230 may be constructed of surgical grade stainless
steel, plastic, silicone, a combination of materials, and/or any other material
known in the art to be suitable for use with phacoemulsification surgery
and/or in a surgical environment. Preferably, the sleeve 200 is rigid with a

rounded end suitable for use within the eye during surgery.

The body portion 210 may include an attachment means 260 which may be
compatible with attachment means 110, and which may allow the proximate
end of the body portion 210 to be proximate to body 130 of handpiece 100.
The body portion 210 may comprise a portion suitable for providing an

enhanced grip for handling and fastening the sleeve 200 to handpiece 100.
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[0025]

[0026]

[0027]

Such a portion may include rubberized plastic, scoring/etching of the body

portion 210, and/or at least one raised and/or detent areas (not shown).

The sleeve 200 may be sized to accommodate the phaco needle assembly
120 such that the distal end of the needle portion of the phaco needle
assembly 120 may be positioned below the irrigation port 240 of tip 230. In
this way, for example, the tip 230 may accommodate the entire needle
portion of the phaco needle assembly 120, and irrigation port 240 may align
with an irrigation port located on the phaco needle assembly 120 (not

shown).

Thus, in an embodiment of the present invention, the phaco needle
assembly 120 may be removed from handpiece 100, and sleeve 200 may be
installed in its place, with attachment means 260 engaging attachment
means 110 located on the handpiece 100. Alternatively, sleeve 200 may be
installed over phaco needle assembly 120 and may engage the attachment
means 110 located on the phaco needle assembly 120 with the attachment

means 260.

As would be appreciated by those skilled in the art, the irrigation port 240
may be located on the sleeve in any position to match the existing phaco
sleeve irrigation port of the phaco needle assembly 120. Similarly,
attachment means 260 and attachment means 110 may be suitably
configured to ensure alignment of the irrigation ports without undue care

taken by the user. For example, the attachment means may provide for
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[0028]

[0029]

alignment of the irrigation ports when the attachment means are fully
engaged and/or the user follows a visual identifier, such as, for example, the
alignment of marking(s) on the sleeve 200 and the handpiece 100. Similarly,
the irrigation port in the phaco needle assembly 120, for example, may be
used for visual alignment with irrigation port 240, in embodiments wherein

such alignment is needed or desired.

The tip 230 may be of any shape and may include at least one linear portion
to accommodate a linear portion of a phaco needle. The distal end of tip 230
may be rounded and/or may be curved so as to be compatible with use
around the edge of the eye and, more particularly, around the edge of the
capsular bag. The distal end of tip 230 may also comprise an aspiration port
250 which may be communicatively coupled to the aspiration means
provided by the phaco needle assembly 120. Such aspiration means may be
provided from the end of the phaco needle assembly 120 at a point below
the irrigation port 240, such as at the point demarcated by line 270 (included
for illustrative purposes only). Additionally, the diameter of the tip 230 most
proximate to the needle end of phaco needle assembly 120 may be of a
diameter sufficient to allow the needle end to fit within tip 230 when sleeve
200 is fully engaged with handpiece 100 and to provide sufficient aspiration

at and/or through aspiration port 250.

In some instances, a user may wish to have a handpiece more suitable for
bimanual irrigation/aspiration procedures and may wish to have a sleeve

which is limited to either irrigation or aspiration. As illustrated in Figure 3, in



WO 2014/149456 PCT/US2014/018547

[0030]

an embodiment of the present invention, a sleeve 300 may be implemented
as discussed above but may not include an irrigation port and would not
require any particular alignment other than successful engagement of the
attachment means. As with sleeve 200 discussed above, sleeve 300 may
accommodate a variety of needle designs known to those skilled in the art
which may be associated with phaco needle assembly 120, which may
include, for example, straight, bent, flared, and/or curved tips. The sleeve
may have any number of irrigation ports and be of any shape and/or size. It
is also envisioned that there may be more than one aspiration port and the

aspiration port may be of varying shapes and/or sizes.

Although the invention has been described and illustrated in exemplary
forms with a certain degree of particularity, it is noted that the description and
illustrations have been made by way of example only. Numerous changes in
the details of construction, combination, and arrangement of parts and steps
may be made. Accordingly, such changes are intended to be included within
the scope of the disclosure, the protected scope of which is defined by the

claims.

10
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CLAIMS

What is claimed is:

1. A sleeve for use during an ophthalmic procedure, comprising:

a body portion having an attachment means suitable for engaging a handpiece
having a proximal end and a distal end; wherein the handpiece comprises a needle
assembly, wherein the needle assembly is a needle or a combination of a needle and a
sleeve; and

a tip portion comprising at least one aspiration port and at least one rounded
portion suitable for use around an edge of a capsular bag;

wherein the tip portion substantially surrounds the needle assembly.

2. The sleeve of claim 1, wherein the attachment means comprises a threaded
female orifice.

3. The sleeve of claim 1, wherein the body portion comprises at least one grip
portion.

4. The sleeve of claim 3, wherein the grip portion is selected from a group
consisting of a detent, a raised portion, an etched portion and rubberized plastic.

5. The sleeve of claim 1, wherein the tip portion comprises at least one curved
portion.

6. The sleeve portion of claim 1, wherein the at least one aspiration port is
located substantially near a tip portion distal end.

7. The sleeve of claim 1, wherein the tip portion further comprises at least one
irrigation port.

8. The sleeve of claim 7, wherein the irrigation port is located between a

proximate end of the tip portion and the aspiration port.

11
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9. The sleeve of claim 1, wherein each of the body portion and tip portion are
substantially rigid.

10. The sleeve of claim 1, wherein the body portion further comprises at least
one visual alignment aid.

11. The sleeve of claim 1, wherein the tip portion completely surrounds the

needle assembly.

12
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FIG. 2
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