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Abstract of the Disclosure

An aspiration tip having a relatively rigid cannula attached to a hub and an open

end opposite the hub. The open end is sealed with a cap made from a soft, flexible

material, such as rubber or soft plastic. The soft material reduces the likelithood that the

posterior capsule will tear during cortical clean-up and capsule polishing.
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SOFT ASPIRATION TIP

This invention relates to aspiration tips and more particularly to aspiration tips used

during ophthalmic phacoemulsification surgery.

Background of the Invention

The human eye in its simplest terms functions to provide vision by
transmitting light through a clear outer portion called the cornea, and focusing the 1image
by way of the lens onto the 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
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 1n
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 lens.

In the United States, the majority of cataractous lenses are removed by a surgical
technique called phacoemulsification. During this procedure, a thin phacoemulsification
cutting tip is inserted into the diseased lens and vibrated ultrasonically. The vibrating
cutting tip liquifies or emulsifies the lens so that the lens may be aspirated out of the eye.
The diseased lens, once removed, is replaced by the artificial lens.

Prior to the introduction of the artificial intraocular lens into the eye, softer cortical
material is aspirated from the eye using an aspiration tip. Aspiration tips are similar to
phacoemulsification tips, but smaller and typically vibrated ultrasonically. The aspiration
tip may also be used to "polish" the posterior capsule to remove residual epithehal cells
and reduce the rishk of posterior capsule opacification. Conventional aspiration tips are
made from titanium or stainless steel. These tip must be highly polished to reduce burrs
which may snag or tear the posterior capsule. Polishing the aspiration port and the
interior lumen of the aspiration tip, however, is very difficult and some burrs may remain
even after extensive polishing. During capsule polishing and cortical clean-up, the
posterior capsule may be drawn partially into the aspiration port and interior lumen of the

aspiration tip. If these portions of the aspiration tip contains rough edges or burrs, tearing
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of the posterior capsule can occur. In addition, during repeated use, the exterior of the

aspiration tip can develop burrs and rough spots that can snag or tear the capsule.

Accordingly, a need continues to exists for an aspiration tip that reduces the

possibility of tearing the posterior capsule during cortical clean-up and capsule polishing.

Brief Summary of the Invention

The present invention improves upon prior art aspiration tips by providing an
aspiration tip having a relatively rigid cannula attached to a hub and an open end opposite
the hub. The open end is sealed with a cap made from a soft, flexible materal, such as
rubber or soft plastic. The soft material reduces the likelihood that the posterior capsule
will tear during cortical clean-up and capsule polishing.

One objective of the present invention 1s to provide an aspiration tip that reduces
the likelihood of tearing the posterior capsule.

Another objective of the present invention is to provide an aspiration tip having an
open lumen sealed with a flexible cap.

Other objectives, features and advantages of the present invention will become

apparent with reference to the drawings, and the following description of the drawings and

claims.

Brief Description of the Drawings

FIG. 1 is a perspective view of one embodiment of the present invention.

FIG. 2 is an expanded perspective view of the embodiment of the invention
illustrated in FIG. 1 showing the cap removed from the lumen.

FIG. 3 is a cross-sectional view of the embodiment illustrated in FIG. 1 taken

along the longitudinal axis of the cannula.

Detailed Description of the Invention

Aspiration tip 10 of the present invention generally consists of cannula 12 and cap

14. Cannula 12 is open at distal end 18 and 1s attached to hub 16 at proximal end 22.



10

15

20

| .
CA 02227527 2002-09-30

3

Hub 16 allows aspiration tip 10 to be attached to an appropriate handpiece (not shown) in
a manner well-known in the art. Cannula 12 and hub 16 preferably are made from
titanium or stainless steel, but other relatively rigid metals or plastic may also be used.
Cannula preferably 1s between 0.01 inches and 0.04 inches in diameter, and between
0.50 inches and 1.00 inches long.

Distal end 18 is sealed by cap 14. Cap 14 is generally tubular in shape, is open
on proximal end 24 and closed on distal end 26 except for port 20. Cap 14 may be
relatively straight or may be formed at any angle or curve suitable for aspirating the
interior regions of the eye. Port 20 1s of suitable size, shape and location well-known to
those in the art. Cap 14 preferably 1s between approximately 0.01 inches and 0.75 inches
long and elastic enough to be stretched over cannula 12, as seen in FIGS. 2 and 3. Cap
14 preferably 1s molded trom a relatively soft rubber or plastic, such as silicone rubber or
the acrylic materials disclosed in U.S. Patent Nos. 5,290,892, 5,433,746 and 5,403,901,
although cap 14 should be rigid enough to not collapse when vacuum is applied to the
interior of cap 14. Although the soft nature of the material reduces the possibility of
snagging or tearing the capsule, cap 14 may be polished, for example, by using the
method disclosed 1n U.S. Patent No. 5,133,159. In addition, polishing of the molds used
to make cap 14 will further reduce possible snagging or tearing of the capsule by cap 14.

This description is given for purposes of illustration and explanation. It will be
apparent to those skilled in the relevant art that changes and modifications may be made

to the invention described above without departing from its scope or spirit.
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[ claim:
1. An aspiration tip, comprising:
a) a relatively rigid cannula connected on a proximal end to a hub and open

on a distal end; and
b) a relatively soft tubular cap sized and shaped to seal the open distal end of

the cannula.

2. The apparatus of claim 1 wherein the cap comprises silicone rubber.

3. The apparatus of claim 1 wherein the cannula and hub comprise titanium.
4. The apparatus of claim 1 wherein the cannula and hub comprise stainless
steel.

5. The apparatus of claim 1 wherein the cannula and hub comprise plastic.

6. The apparatus of claim 1 wherein the cap comprises a soft acrylic matenal.
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