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Abstract of the Disclosure

A tip nozzle for a surgiéal urrigating }ié.ndpiece. The nozzle produces a fan-like
dispersion pattemn when pressurized fluid is ejected out of the nozzle. The nozzle is
s  particularly useful during the irrigation/aspiration ("I/A") portion of a cataract surgical

procedure.
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NOZZLE

Background of the Invention

This invention relates generally to the field of cataract surgery and more particularly
to an irrigating handpiece tip for capsular clean up following lens removal.

The human eye in its simplest terms functions .to provide vision by transmitting light
through a clear outer portion célled the cornea, and focusing the image 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 comea 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 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 (IOL).

| 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 hiquifies or emulsifies the lens so that the lens may be aspirated out of the eye. The
diseased lens, once removed, is replaced by an artificial lens.

U.S. Patent No. 6,579,270 B2 (Sussman, et al.) discloses a surgical handpiece and tip
having two coaxial tubes or channels mounted within a body. The first tube is used for
aspiration and is smaller in diameter than the second tube so as to create an annular passage
between the first and second tube. The annular passage communicates with a pumping
chamber formed between two electrodes. The pumping chamber works by boiling a small
volume of the surgical fluid. As the fluid boils, it expands rapidly, thereby propelling the
liquid downstream of the pumping chamber out of the annular passage. The distal end of
the annular gap is sealed by a nozzle at the distal ends of the first and second tube and a
plurality of orifices or ports may be formed in the nozzle. As the expanding gas is propelled
down the annular gap, the gas/liquid stream is forced out of the distal orifice in a controlled
and directed manner. However, aspiration and irrigation flow patterns different that those

described 1n this patent are sometimes desired, such as during cortical clean up or posterior

capsule washing or lavage.
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Therefore, a need continues to exist for a simple surgical handpiece and tip suitable

for capsular clean up following lens removal.

Brnief Summary of the Invention

The present invention improves upon the prior art by providing a tip nozzle for a
surgical irmgating handpiece. The nozzle produces a fan-like dispersion pattern when
pressunzed fluid is ejected out of the nozzle. The nozzle is particularly useful during the
1rrigation/aspiration ("I/A") portion of a cataract surgical procedure.

Accordingly, one objective of the present invention is to provide a tip nozzle for a
surgical handpiece.

Another objective of the present invention is to provide a tip nozzle for a handpiece
having a fan-like dispersion pattern.

Another objective of the present invention is to provide a tip nozzle for a surgical
handpiece suitable for use during the I/A portion of a lens removal surgical procedure.

These and other advantages and objectives of the present invention will become

apparent from the detailed description and claims that follow.

Brief Description of the Drawings

FIG. 1 1s a perspective view of the handpiece tip nozzle of the present invention.
FIG. 2 1s a top plan view of the handpiece tip nozzle of the present invention.

FIG. 3 1s a cross-sectional view of the tip nozzle taken at line 3-3 in FIG. 2.

Detailed Description of the Invention

Handpieces suitable for use with the present invention include the INFINITI®

- AQUALASE? surgical system which is commercially available from Alcon Laboratorics,

Inc., Fort Worth, Texas. This system uses a tip generally described in FIG. 23 and 24 and
column 7, lines 33-45 of U.S Patent No. 6,579,270 B2 (Sussman, et al.) and these portions of
such patent are specifically incorporated herein by reference. As described in this patent, tip

900 may alternatively consist of outer tube 965 surrounding and coaxial with inner tube 967.
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Distal tip 902 of outer tube 965 is flared or belled so as to allow nozzle 905 to be inserted
between outer tube 965 and inner tube 967. As best seen in FIG. 23, nozzle 905 contains
fluid channel 907 that communicates with orifice 904. Nozzle 905 seals annular gap 969
between outer tube 965 and inner tube 967. Pressurized fluid flowing down annular gap 969
is forced into fluid channel 907 and out orifice 904.

As best seen in FIGS. 1 and 2, tip nozzle 10 of the present invention generally
includes body 12 having central bore 15 in fluid communication with arcuate irrigation port
14. Distal portion 16 of body 12 contains a rounded, elongated or scoop-shaped nose 18.
The shape of nose 18"assi\sts in inserting-tip 10 into a surgical wound. Nozzle 10 made be of
any suitable construction such as molded plastic or rubber with bore 15 sized and shaped to
fit over the open shaft of an I/A handpiece (not shown) or may be formed directly on such
shaft by conventional metal-working techniques.

Port 14 1s sized and shaped so as to produce an evenly distnibuted, fan-like spray
pattern when pressurized fluid 1s forced into bore 15 and out port 14. Preferably, port 14 is
between 0.002 inches and 0.003 inches wide and cut over an arc of between approximately
120 and 140 degrees, with about 135 degrees being most preferred.

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. For example, it will
be recognized by those skilled in the art that the present invention may be combined with

ultrasonic and/or rotating cutting tips to enhance performance.
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We claim;

1‘. ~ Atip nozzle, compnsing;

a) a body, the body having a central bore; and

b) an irrigation port in fluid communication with the bore, the irrigation port
being approximately between 0.002 inches and 0.003 inches wide and cut over an arc

of between approximately 120 degrees and 140 degrees.

2. The tip nozzle of claim 1 wherein the body further comprnises a scoop-shaped

noSeE.

3. The tip nozzle of claim 1 wherein the irmigation port is cut over an arc of about

135 degrees.

4, A tip nozzle, compnising:

a) a body, the body having a central bore and a scoop-shaped nose;

b) an irrigation port in fluid communication with the bore, the irngation port
being approximately between 0.002 inches and 0.003 inches wide and cut over an arc

of about 135 degrees.
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