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formed state between the protective shield regions, and the
pulling of the protective shield regions back into the nozzle
insertion end region. The protective shield regions are
generally paddle-shaped having a thickness of about 0.15
mm in their undeformed state and at least one of the

protective shield regions having a width of about 5 mm in an
undeformed state.
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INTRAOCULAR LENS IMPLANTING
INSTRUMENT

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates generally to the field
of ophthalmics, more particularly to intraocular lenses
(IOLs), and still more particularly to instruments for
implanting IOLs in eyes.

[0003] 2. Background Discussion

[0004] 1t may helpful to the understanding of the present
invention to define the terms “phakic” and “aphakic” as
relates to human eyes. The term “phakic” applies to eyes in
which the natural ocular lens is still present. This is in
contrast to “aphakic” that applies to eyes from which the
natural lens has—for any reason—been removed.

[0005] A phakic eye is considered a dynamic or active eye
because the living, natural lens is subject to change over
time. In contrast, an aphakic eye is considered a static eye
because the natural ocular lens has been removed. Vision in
a normal eye is enabled by light from a viewed image being
refracted to the retina by the cornea and the natural lens
located between the cornea and the retina.

[0006] Arelatively common ocular problem is impaired or
complete loss of vision due to the natural lens becoming
cloudy or opaque—a condition known as cataract. The
formation of cataracts is typically associated with natural
bodily aging, for example, due to prolonged exposure to
ultraviolet light, and most individuals over the age of about
60 years suffer from cataracts at least to some extent.

[0007] So far as is known, cataracts cannot currently be
cured, reversed, or even significantly arrested. Accordingly,
corrective action for serious cataracts involves surgically
removing the natural lens when the lens becomes so cloudy
that vision is substantially impaired. The result is that a
phakic eye then becomes an aphakic eye.

[0008] After a defective natural lens has been surgically
removed, the current (since about the 1940°s) vision-restor-
ing procedure is to implant in the aphakic eye an artificial,
refractive replacement lens called an intraocular lens (IOL)
having an optic and optic fixation means. Previously (and in
some cases, still), thick, heavy, high diopter spectacles were
prescribed for aphakic eyes. Such spectacles however were
and still are generally disliked by most aphakic individuals
for their weight and unsightly appearance.

[0009] Until relatively recently, IOLs for aphakic eyes
were typically made from rigid polymethyl methacrylate
(PMMA), a hard, biocompatible, plastic material. Within the
past few years, however, the manufacture of IOL’s has
largely shifted from rigid PMMA to soft, elastically deform-
able silicone or acrylic material that enables insertion of
folded (or otherwise dimensionally-reduced) IOLs through
substantially smaller ocular incisions that those required for
the implanting of rigid IOL’s. Such smaller ocular incisions
typically minimize patient trauma, reduce the risk of surgical
complications and speed post-surgical recovery.

[0010] In addition to continuing interest in implanting
IOL’s in aphakic eyes, attention has recently been given to
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the implanting of IOL’s in otherwise healthy phakic eyes to
correct such common vision problems as myopia, hyperopia,
presbyopia and astigmatism.

[0011] This implanting of corrective IOLs in phakic eyes
is an often-attractive alternative to the wearing of corrective
spectacles or contact lenses, which limit certain activities
and even certain professions, or having performed such
ocular surgical procedures on the cornea as radial keratomy
(RK), photo-radial keratectomy (PRK) or LASIK, which
may not be desired by or contra-indicated for some indi-
viduals.

[0012] In fact, the implanting of corrective IOLs in phakic
eyes to correct vision problems is considered by many in the
field of ophthalmics to be one of the remaining frontiers of
vision correction.

[0013] Although aphakic IOL’s are almost always
implanted in the posterior chamber of the eye from which
the natural lens has been removed, corrective 10L’s for
phakic eyes are usually implanted in the anterior chamber of
the eye between the cornea and the iris.

[0014] The small anterior chamber axial dimension-typi-
cally only about 2 mm—between the posterior (rear) surface
of the cornea and the anterior (front) surface of the iris,
requires that anterior chamber I0OL’s typically be very thin
to avoid undesirable contact with the easily-damaged endot-
helial layer of the cornea.

[0015] Elastically deformable IOL’s are introduced into
the eye, in this case, the anterior chamber of the eye, through
some type of small injector nozzle in which the IOL’s are
folded or deformed to pass through and out of the nozzle
after the nozzle has been inserted through a small ocular
incision. As the deformed IOL’S are pushed out of the
nozzle tip, they elastically unfold, typically, in an uncon-
trolled manner, to regain their original optical shape. How-
ever, uncontrolled unfolding of IOL’s in the anterior cham-
ber creates a serious risk of the IOL’s contacting and
injuring the sensitive endothelial surface of the cornea,
thereby possibly causing a new vision problem.

[0016] Accordingly, a principal objective of the present
invention is to provide an IOL implanting (insertion) instru-
ment that provides precisely controlled unfolding of an
elastically deformed IOL after the IOL has been introduced
into an eye, particularly, the anterior chamber of an eye. It
will be appreciated, however, that the IOL implanting instru-
ment can also be used for the implanting of an elastically
deformable IOL in the posterior chamber of an eye.

SUMMARY OF THE INVENTION

[0017] In accordance with the present invention, there is
provided an instrument for implanting an elastically deform-
able intraocular lens in an eye. The IOL implanting instru-
ment comprises a nozzle having a slender ocular insertion
end region and at least one shield element having a protec-
tive shield region disposed in a deformed condition in the
nozzle. Further included are operating means for enabling
the sequential (i) pushing of the at least one deformed
protective shield region axially out of the nozzle insertion
end region for expanding into its undeformed shape, and (ii)
pushing of an elastically deformed intraocular lens axially
out of the nozzle insertion end region for expanding into its
undeformed shape adjacent said protective shield region.
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[0018] The operating means include at least one actuating
pin, a distal end of the at least one actuating pin being
connected to the at least one shield element. The operating
means also include a piston and an intraocular lens pushing
member attached to a distal end of the piston. Further, the
operating means include pushing member and means for
selectively coupling the pushing member to the at least one
actuating pin or to the piston.

[0019] Preferably, the at least one shield element includes
first and second shield elements having protective shield
regions disposed in opposite side regions of the nozzle. In
such case, the operating means enables the sequential (i)
pushing of the protective shield regions of the first and
second shield elements axially out of the nozzle insertion
end region for expanding into their undeformed shape, and
(i) pushing of an elastically deformed intraocular lens
axially out of the nozzle insertion end region for expanding
into its undeformed shape between the protective shield
regions.

[0020] In accordance with a preferred embodiment of the
invention, an instrument for implanting an elastically fold-
able intraocular lens in an eye comprises a nozzle having a
slender ocular insertion end region and first and second
shield elements. The first element has a first, elastically
deformable protective shield region and the second shield
element has a second elastically deformable protective
shield region, the first and second protective shield regions
being disposed in opposite side regions of the nozzle in a
deformed state.

[0021] Further comprising the instrument are operating
means for enabling the sequential (i) pushing of the protec-
tive shield regions axially out of the nozzle insertion end
region for expanding into their undeformed state, (ii) push-
ing an elastically deformed intraocular lens axially out of the
nozzle insertion end region for expanding into its unde-
formed state between the protective shield regions, and (iii)
pulling the protective shield regions back into said nozzle
insertion end region after the elastically deformed intraocu-
lar lens has expanded between the protective shield regions.

[0022] The preferred IOL implanting instrument includes
a tubular barrel and means for detachably attaching the
nozzle to a distal end of the barrel. An intraocular lens
holding chamber is located in the barrel upstream of the
nozzle. The operating means include first and second actu-
ating pins longitudinally disposed in the barrel, distal ends
of the first and second pins being connected to respective
ones of the first and second shield elements, and further
include a piston axially disposed in the barrel and an
intraocular lens pushing member attached to a distal end of
the piston.

[0023] The operating means include a pushing member
and means for selectively coupling the pushing member to
either the first and second actuating pins or to the piston. The
protective shield regions of the first and second shield
elements are initially curled up in the nozzle and are
preferably constructed of a material selected from a group
consisting of silicone and acrylic materials and are generally
paddle-shaped in an undeformed condition. The protective
shield regions have a preferred thickness of about 0.15 mm
in the undeformed condition and at least one of the protec-
tive shield regions has a width of about 5 mm in the
undeformed condition.
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[0024] The nozzle ocular insertion end region is sized for
insertion through an ocular incision no greater than about 3.7
mm.

[0025] Accordingly, an instrument for implanting an elas-
tically foldable intraocular lens in an eye comprises a barrel
having proximal and distal ends; a nozzle, having a slender
ocular insertion end region sized for insertion through an
ocular incision no greater than about 3.7 mm, attached to the
distal end of the nozzle; an intraocular lens holding chamber
in the barrel upstream of the nozzle; and first and second
shield elements into and along opposite side regions of the
nozzle, each of the first and second shield elements having
an elastically deformable protective shield region disposed
in the nozzle in an elastically deformed state.

[0026] Operating means are included for enabling the
sequential pushing of the first and second shield element
shield regions axially out of the nozzle insertion end region
for expanding into their undeformed shape, the pushing of
an elastically deformed intraocular lens axially out of the
nozzle insertion end region for expanding into its unde-
formed state between the first and second shield element
protective shield regions, and the pulling of the protective
shield regions back into the nozzle insertion end region.

[0027] The operating means include first and second actu-
ating pins longitudinally disposed in the barrel, distal ends
of the first and second pins being connected to respective
ones of first and second shield elements and further include
a piston axially disposed in the barrel and an intraocular lens
pushing member attached to a distal end of the piston. The
operating means further include a pushing member and
means for selectively coupling the pushing member to the
first and second actuating pins or to the piston.

[0028] The protective shield regions of the first and second
shield elements are generally paddle-shaped having a thick-
ness of about 0.15 mm in their undeformed state, and at least
one of the first and second element protective shield regions
has a width of about 5 mm in its undeformed state.

[0029] By expanding an elastically deformed intraocular
lens dispensed into an anterior chamber from an injection
nozzle between the deployed protective shield regions, the
expanding of the intraocular lens is confined between the
shield regions. Thus the protective shield regions protect the
sensitive and easily injured endothelial surface of the cornea
from possible damage by an uncontrolled expansion of an
implanted elastically deformed intraocular lens.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The present invention can be more readily under-
stood by a consideration of the following detailed descrip-
tion when taken in conjunction with the accompanying
drawings, in which:

[0031] FIG. 1 is a simplified drawing of a human phakic
eye, showing a cornea, an iris, an anterior chamber between
the cornea and iris and showing a natural lens in a posterior
chamber rearward of the iris, and further depicting an
intraocular lens in the process of being implanted in the
anterior chamber by use of the intraocular lens implanting
instrument of the present invention;

[0032] FIG. 2 is a partially cut-away perspective drawing
of the intraocular lens implanting instrument of the present
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invention, showing a barrel, a detachable lens insertion
nozzle, and operating portions of the instrument;

[0033] FIG. 3 is an exploded perspective drawing of the
intraocular lens implanting instrument of FIG. 2 with the
barrel deleted, showing the lens insertion nozzle, an opposed
pair of lens shield elements for installation in opposite side
regions of the nozzle, a lens pushing member, an elongate
piston for attachment to the lens pushing member, a pair of
elongate slender pins for attachment to respective ones of
the lens shield element, a finger gripping element, a plunger,
and connecting means for selectively connecting the plunger
to the two slender pins for pushing portions of the shield
elements out of the nozzle or to the piston for pushing an
intraocular lens out of the nozzle;

[0034] FIG. 4 is a perspective drawing of the lens inser-
tion nozzle showing the installation therein of the two lens
shield elements, with upper end regions of the shield ele-
ments projecting upwardly from the open upper end of the
nozzle;

[0035] FIG. 5 is a transverse cross sectional drawing of
the pin or piston connecting means taken along line 5-5 of
FIG. 2, FIG. 5A showing the connecting means configured
for connecting the plunger (not shown) to the two lens shield
operating pins for moving portions of the lens shield ele-
ments axially out from (and back into)the nozzle, and FIG.
5B showing the connecting means configured for connecting
the plunger to the lens pushing piston for pushing an
intraocular lens axially out of the nozzle;

[0036] FIG. 6 is plan view of an insertion end region of
the lens insertion nozzle showing in broken lines protective
shield regions of the lens shield elements disposed in the
lens insertion nozzle;

[0037] FIG.7 is a cross sectional drawing taken along line
7-7 of FIG. 6, showing the two lens shield protective shield
regions curled inside lens insertion nozzle;

[0038] FIG. 8 is plan view of an insertion end region of
the lens insertion nozzle showing protective shield regions
of the lens shield elements axially extended from the lens
insertion nozzle;

[0039] FIG. 9 is a cross sectional drawing taken along line
9-9 of FIG. 8, showing the two lens shield protective shield
regions unfolded in their intraocular lens protective posi-
tions outside the lens insertion nozzle; and

[0040] FIG. 10is a pictorial drawing depicting the process
of releasing into the anterior chamber of an eye of an
intraocular lens from the lens insertion nozzle between the
protective shield regions of the two shield elements.

[0041] In the various FIGS., the same elements and fea-
tures are given the same reference numbers.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0042] There is depicted in FIG. 1, a forward region 20 of
a typical human phakic eye. Shown generally comprising
forward region 20 of the depicted eye are a cornea 22, an iris
24, a natural lens 26 located in a posterior chamber 28 and
an optic axis 30. Located between a posterior (endothelium)
surface 36 of cornea 22 and an anterior surface 38 of iris 24
is an anterior chamber 40 of the eye region 20.
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[0043] Further depicted in FIG. 1, by way of illustration,
is an intraocular lens (IOL) 44 in the process of being
implanted in anterior chamber 40 by an IOL implanting
instrument 50 of the present invention (more particularly
described below, an IOL insertion nozzle 52 of which is
shown extending through a corneal incision 53.

[0044] Tt is to be understood, however, although a forward
region 20 of a phakic eye is depicted in FIG. 1, instrument
50 is in no way limited to the implanting of IOL’s 44 in
anterior chamber 40 of a phakic eye. The present instrument
50 is also applicable to implanting an IOL in the anterior
chamber of an aphakic eye, and may alternatively be used
for the implanting of IOL’s in the posterior chamber of a
phakic or an aphakic eye.

[0045] Asillustrated in FIG. 2, IOL implanting instrument
50, which outwardly resembles a syringe, comprises, in
addition to above-mentioned IOL insertion nozzle 52, an
elongate, hollow, cylindrical barrel 54 to a distal end of
which is attached the insertion nozzle. Nozzle 52 is prefer-
ably constructed as a single-use, disposable device and is,
therefore, preferably detachably attached to barrel 54, as by
a conventional leur, friction fitting (not shown) of the type
commonly used for attaching needles to surgical syringes.

[0046] Attached to a proximal end of barrel is a flange 56
for engaging an instrument user’s fingers for operation of
instrument 50. Further included, as more particularly
described below, are instrument operating means 60 which
comprise slender first and second shield element operating
pins or rods 62 and 64, a IOL pushing piston 66, a thumb-
operated plunger or pushing member 68 and a mechanical
selecting means 70 for enabling the selective connection of
the plunger to either the two shield operating pins or the
piston during an IOL implanting procedure using instrument
50. Plunger 68 is attached to selecting means 70 by a pair of
elongate connecting legs 71 that form a lower part of the
pushing member.

[0047] As shown, operating pins or rods 62 and 64 are
longitudinally disposed in barrel 54 parallel to a longitudinal
barrel and instrument axis 72. Piston 66 is disposed in barrel
54 along longitudinal axis 72.

[0048] Formed in or included in barrel 54 above adjacent
to nozzle 52 is a chamber 74 for holding I10L 44. In this
regard, IOL. 44 may be retained in chamber 74 by any
compatible known manner, such as by a small cartridge (not
shown).

[0049] By way of illustrative example, with no limitation
being intended or implied, barrel 54, which is preferably
constructed from stainless steel to enable autoclaving, may
have a length, L, of about 100-120 mm and a diameter, D,
of about 25 mm. IOL insertion nozzle, which is preferably
constructed of a biocompatible plastic material, may have a
length, L,, of about 10 mm and insertion end region 92 may
be oval in cross section and be sized (as more particularly
described below for being inserted through a ocular incision
53 that is no greater than about 3.7 mm. Pins or rods 62 and
64 may be constructed from about 4 mm diameter stainless
steel and piston 66 may be constructed from about 6 mm
diameter stainless steel

[0050] For purposes of clarity, FIG. 3 depicts, n axially
exploded format the construction of instrument 50 minus
barrel 54.
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[0051] In particular, FIG. 3, shows first and second slen-
der IOL shield elements 80 and 82. First shield element 80
is formed having an elastically deformable first protective
shield region 84 at a lower (distal) end and a stiff, operating
pin-engaging region 86 at an upper (proximal) end. Simi-
larly, second shield element 82 is formed having an elasti-
cally deformable second protective shield region 88 at a
lower (distal) end and a stiff, operating pin-engaging region
90 at an upper (proximal) end.

[0052] Although in FIG. 3 first and IOL second shield
elements 80 and 82 are shown (for descriptive purposes)
separated from nozzle 52. However, for use, first and second
shield elements 80 and 82 are, as shown in FIG. 4, installed
along opposite internal side regions of nozzle 52. In assem-
bly of first and second shield elements 80 and 82 in insertion
nozzle 52 corresponding first and second protective shield
regions 84 and 88 are coiled up inside an insertion end
region 92 of the nozzle and respective operating pin engage-
ment regions 86 and 90 project upwardly from an open
upper end 94 of the nozzle. Thus, first and second shield
elements 80 and 82 form with insertion nozzle 52 a nozzle
assembly 96 that is preferably disposable after a single use.

[0053] 1t is to be understood that although use of first and
second shield elements 80 and 82 are depicted is preferred,
in some cases a single shield element, such as either ele-
ments 80 and 82, may suffice.

[0054] Shown in FIG. 3 included in instrument 50 is an
IOL pushing member 100 that is shaped and sized to closely
fit into nozzle 52 through nozzle open upper end 94. As such,
member 100 is formed having an elongate slender pushing
end region 102 hat fits into nozzle insertion end region 92
between coiled protective shield regions 84 and 88.

[0055] As further shown in FIG. 3, respective distal ends
104 and 106 of first and second operating pins or rods 62 and
64 are configured for frictionally engaging respective pin
engaging regions 86 and 90 of shield elements 80 and 82.
Similarly, a tapered distal end 108 of piston 66 is configured
for frictionally engaging an upper region 110 of IOL pushing
member 100 to enable the axial movement of the pushing
member for pushing IOL FIG. 2) axially through and out of
nozzle 52.

[0056] Selecting means 70, which selectively connects
plunger 68 for operation of shield element operating pins 62
and 64 or operation of IOL pushing piston 66, comprise a
generally square block 114 and a selecting member 116 t
slidingly installed in a transverse hole 122 through the block
between sides 118 and 120 (FIG. 5).

[0057] Three parallel, co-planar holes 124, 126 and 128
are formed in block 114 perpendicular to transverse hole
122. As shown in both FIGS. 3 and 5, hole 128 is centrally
located along longitudinal axis 72 and is sized to slidingly
receive IOL pushing piston 66. Holes 124 and 126 are
symmetrically positioned on opposite sides of central aper-
ture 128 and are sized to slidingly receive respective shield
element operating pins or rods 62 and 64.

[0058] Selecting member 116 is configured (FIG. 5) for
frictionally and releasably locking both shield element oper-
ating pins 62 and 64 or frictionally locking IOL pushing
piston 66 to block 114, and hence to plunger 68, according
to the transverse position of the selecting member in block
transverse hole 122 as established by the individual using
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instrument 50. An arcuate pin and piston engaging surface
130 enables the above described selective frictional locking
of pins 62 and 64 or piston 66 to block 114.

[0059] Selecting member surface 130 is shaped so that
when selecting member 116 is pushed outwardly by an
operator in the direction of Arrow A to the transverse
position shown in FIG. 5A, separate regions of surface 130
frictionally engage both shield element operating pins 62
and 64 where the pins pass through block 114, thereby
frictionally locking the pins to the block. This connects
plunger 68 to pins 62 and 64 to enable axial movement of
both connected shield elements 80 and 82 so that respective
protecting regions 84 and 88 can be extended out of nozzle
52, while leaving the block free to slide along IOL pushing
piston 66 without moving the piston or IOL 44. This
transverse position of selecting member 116 also enables
shield element protecting regions 84 and 88 to be withdrawn
back into nozzle 52 after IOL 44 has been implanted in an
eye and before the nozzle is withdrawn from ocular incision
53 (FIG. 1).

[0060] Selecting member surface 130 is further shaped so
that when selecting member 116 is pushed inwardly by an
operator in the direction of Arrow B to the opposite trans-
verse position shown in FIG. 5B, a different region of
surface 130 frictionally engages IOL pushing piston 66
where the piston passes through block 114. This connects
plunger 68 to piston 66 to enable the pushing of IOL 44
axially through and out of nozzle 52, while leaving the block
free to slide along shield element operating pins 62 and 64
without moving shield element protective regions 84 and 88
from their previously deployed positions.

[0061] FIG. 6 depicts nozzle insertion end region 92 with
protecting region 84 of shield element 80 shown in broken
lines curled inside the nozzle insertion end region and with
a tip 140 of protecting region 84 extending slightly beyond
an arcuate upper end surface 142 of the nozzle insertion end
region and over a short, axially extending lower lip 144 of
the nozzle end region. Protective region 88 of the other
shield element 82 is not shown since it is largely hidden
beneath protecting region 84 in FIG. 6. Both protective
regions 84 and 88 of respective shield elements 80 and 82
are shown in FIG. 7 curled up curled up inside nozzle
insertion end region 92 adjacent a nozzle inner surface 144.

[0062] FIG. 8 depicts protective region 84 of shield ele-
ment 80 in its uncurled (un-deformed) axially extended
position outside nozzle insertion end region 92. As shown,
protective region 84 in plan view is generally paddle- or
oval-shaped. Alternatively, uncurled protective region 84
may, in plan view, be circular in shape or square or rectan-
gular in shape with rounded corners. Protective region 88 of
shield element 82 is shown in FIG. 8 in broken lines beneath
protective region 84, and is shown somewhat smaller than
protective region 84 for reasons set forth below. In this
regard, it can be appreciated that the principal part of the eye
requiring protection during the implanting of IOL 44 in
anterior chamber 40 is posterior endothelial surface 36 of
cornea 22 (FIG. 1).

[0063] It is thus preferred, to minimize protective element
occupying space in nozzle insertion end region 92, that the
protective region that will, upon IOL implanting, be away
from cornea posterior surface 36 and toward iris anterior
surface 38 be at least somewhat smaller than the protective
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region that will be toward the cornea posterior surface. For
illustrative purposes herein, protective region 84 is assumed
to be the shield element protective region that will be closest
to cornea posterior surface 36. Consequently, protective
region 84 is shown in FIGS. 7-9 as larger in plan view than
protective region 88.

[0064] Regarding its size, nozzle insertion end region 92
is shown in FIGS. 7 and 9 as being oval or elliptical in cross
section, as is preferred. Nozzle insertion end region 92
preferably has a major width, w,, of no more than about 3.7
mm, a minor width, w,, of no more than about 1.7 mm and
a wall thickness, t,, of about 0.15 mm. (FIG. 7). These width
dimensions of nozzle insertion end region 92 enable inser-
tion of the nozzle end region through an ocular incision of
no greater than about 3.7 mm.

[0065] As shown in FIG. 9, protective region 84 has an
uncurled (flat) width, w, of about 5 mm and protective
region 88 has a lesser uncurled (flat) width, w,, of about 3.7
mm. Both protective regions 84 and 88 have an uncurled
thickness of about 0.15 mm. As a result of protective region
88 being smaller than protective region 84, the two protec-
tive regions occupy less space in nozzle end region 92 than
would be the case if protective region 88 were the same size
as protective region 84.

[0066] Asshown in FIG. 9, uncurled protective regions 84
and 88 are separated by a distance, d, of about 1.1 mm,
which is the spacing provided for unfolding of IOL 44
between the two protective regions.

[0067] Because protective region 88 is somewhat smaller
than protective region 84, nozzle end lip 144 is sized to
support protective region 88 so that the two protective
regions overlay one another as depicted in FIG. 8.

[0068] For the implanting of some types of deformable
IOL’s (for example, anterior aphakic IOL’s) it may be
desirable in instrument 50 to eliminate protective region 88
and shield element 82 while still protecting cornea endot-
helial surface 36. It may also be desirable to provide a
more-rounded nozzle insertion end region 92. Such use of
only a single shield element and associated protective region
and a more rounded nozzle insertion end region is within the
scope of the present invention.

[0069] FIG. 10 depicts IOL 44 in the process of unfolding
between protective regions 84 and 88 (shown in broken
lines) with nozzle insertion end region 92 inserted into
anterior chamber 40 through ocular incision 53.

[0070] Operation of IOL Implanting Instrument 50

[0071] Although considered readily apparent from the
preceding description, operation of IOL implanting instru-
ment 50 is briefly summarized below.

[0072] Assume that instrument 50 has been completely
assembled in the manner described above, with nozzle
assembly 96 (FIG. 4) attached to barrel 54, with operating
pins 60 and 62 frictionally connected to respective shield
elements shield elements 80 and 82, with piston 66 friction-
ally connected to IOL pushing member 100, and with [OL 44
installed or located in barrel chamber 74 (FIG. 1).

[0073] Assembled IOL implanting instrument 50 is then
manipulated so that nozzle insertion end region 92 extends
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through previously-made corneal incision 53 and into ante-
rior chamber 40 of an eye (FIG. 1).

[0074] Transverse seclecting member 114 is manually
moved by the user in the direction of Arrow A (FIG. 5A) to
frictionally lock shield element pins 60 and 62 to block 114
of selecting means 70, and hence to plunger 68.

[0075] The instrument user then depresses plunger 68 in
the direction of nozzle 52 until protecting regions 84 and 88
of corresponding shield elements 80 and 82 are fully pushed
out of nozzle insertion end region 92, with the larger
protective region (e.g., protective region 84, as shown in
FIGS. 8 and 9) facing cornea posterior surface 36 (FIG. 1).

[0076] Next, transverse selecting member is manually
moved by the user in the direction of Arrow B (FIG. 5B) to
frictionally lock piston 66 to (and unlock shield element pins
60 and 62 from) block 114 of selecting means 70, and hence
to plunger 68.

[0077] The instrument user then further depresses plunger
68 in the direction of nozzle 52 until IOL pushing member
100 has engaged IOL 44 and has pushed the IOL through
nozzle 52 and out of nozzle insertion end region 92 between
protective regions 84 and 88. As IOL pushing member 100
pushes IOL 44 into nozzle 52, the IOL becomes forced into
an elastically deformed condition. Consequently, as [OL 44
is pushed out of nozzle insertion end region 92 it expands
into its original un-deformed shape between protective
regions 84 and 88, which control such expansion and protect
adjacent ocular surfaces—oprincipally cornea endothelial
surface 36—from any erratic movement of the IOL as it
expands. Continued depressing of plunger 68 pushes the
expanded [OL 44 from between protective regions 84 and 88
and out into anterior chamber 40 for attachment in the
chamber by other means (not shown).

[0078] As a final step, the user manually moves transverse
selecting member 114 back in the direction of Arrow A
(FIG. 5A) to frictionally lock shield element pins 60 and 62
to (and unlock piston 66 from) block 114 of selecting means
70, and hence to plunger 68. The instrument user then pulls
plunger 68 in the axial direction away from nozzle 52 until
protecting regions 84 and 88 of corresponding shield ele-
ments 80 and 82 are fully retracted into nozzle insertion end
region 92, which can then safely be withdrawn from ocular
incision 53.

[0079] Although there has been described above an
intraocular lens implanting instrument in accordance with
the present invention for purposes of illustrating the manner
in which the present invention maybe used to advantage, it
is to be understood that the invention is not limited thereto.
Consequently, any and all variations and equivalent arrange-
ments that may occur to those skilled in the applicable art are
to be considered to be within the scope and spirit of the
invention as set forth in the claims, which are appended
hereto as part of this application.

What is claimed is:
1. An instrument for implanting an elastically deformable
intraocular lens in an eye, said instrument comprising:

a. a nozzle having a slender ocular insertion end region;

b. at least one shield element having a protective shield
region disposed in a deformed condition in said nozzle;
and
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c. operating means for enabling the sequential (i) pushing
of said at least one shield element deformed protective
shield region axially out of is said nozzle insertion end
region for expanding into its undeformed shape, and
(ii) pushing of an elastically deformed intraocular lens
axially out of said nozzle insertion end region for
expanding into its undeformed shape adjacent said
protective shield region.

2. The intraocular lens implanting instrument as claimed
in claim 1, wherein said at least one shield element includes
first and second shield elements having protective shield
regions disposed in opposite side regions of said nozzle.

3. The intraocular lens implanting instrument as claimed
in claim 2, wherein said operating means enables the
sequential (i) pushing of said protective shield regions of
said first and second shield elements axially out of said
nozzle insertion end region for expanding into their unde-
formed shape, and (ii) pushing of an elastically deformed
intraocular lens axially out of said nozzle insertion end
region for expanding into its undeformed shape between
said protective shield regions.

4. The intraocular lens implanting instrument as claimed
in claim 1, wherein said operating means include at least one
actuating pin, a distal end of said at least one actuating pin
being connected to said at least one shield element.

5. The intraocular lens implanting instrument as claimed
in claim 4, wherein said operating means include a piston
and an intraocular lens pushing member attached to a distal
end of the piston.

6. The intraocular lens implanting instrument as claimed
in claim 5, wherein said operating means include a pushing
member and means for selectively coupling said pushing
member to said at least one actuating pin or to said piston.

7. An instrument for implanting an elastically foldable
intraocular lens in an eye, said instrument comprising:

a. a nozzle having a slender ocular insertion end region;

b. first and second shield elements, said first element
having a first, elastically deformable protective shield
region and second shield element having a second
elastically deformable protective shield region, said
first and second protective shield regions being dis-
posed in opposite side regions of said nozzle in a
deformed state; and

c. operating means for enabling the sequential (i) pushing
of said protective shield regions axially out of said
nozzle insertion end region for expanding into their
undeformed state, (ii) pushing an elastically deformed
intraocular lens axially out of said nozzle insertion end
region for expanding into its undeformed state between
said protective shield regions, and (iii) pulling said
protective shield regions back into said nozzle insertion
end region after an elastically deformed intraocular lens
has expanded between said protective shield regions.

8. The intraocular lens implanting instrument as claimed
in claim 7, including a tubular barrel and means for detach-
ably attaching said nozzle to a distal end of said barrel.

9. The intraocular lens implanting instrument as claimed
in claim 8, including an intraocular lens holding chamber
located in said barrel upstream of said nozzle.

10. The intraocular lens implanting instrument as claimed
in claim 9, wherein said operating means include first and
second actuating pins longitudinally disposed in said barrel,
distal ends of said first and second pins being connected to
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respective ones of said first and second shield elements, and
further includes a piston axially disposed in said barrel and
an intraocular lens pushing member attached to a distal end
of the piston.

11. The intraocular lens implanting instrument as claimed
in claim 10, wherein said operating means include a pushing
member and means for selectively coupling said pushing
member to said first and second actuating pins or to said
piston.

12. The intraocular lens implanting instrument as claimed
in claim 7, wherein said protective shield regions of said first
and second shield elements are initially curled up in said
nozzle.

13. The intraocular lens implanting instrument as claimed
in claim 12, wherein said protective shield regions are
constructed of a material selected from a group consisting of
silicone and acrylic materials.

14. The intraocular lens implanting instrument as claimed
in claim 7, wherein said protective shield regions are gen-
erally paddle-shaped in an undeformed condition.

15. The intraocular lens implanting instrument as claimed
in claim 14, wherein at least one of said protective shield
regions has a width of about 5 mm in said undeformed
condition.

16. The intraocular lens implanting instrument as claimed
in claim 14, wherein said protective shield regions have a
thickness of about 0.15 mm in said undeformed condition.

17. The intraocular lens implanting instrument as claimed
in claim 7, wherein said nozzle ocular insertion end region
is sized for insertion through an ocular incision no greater
than about 3.7 mm.

18. An instrument for implanting an elastically foldable
intraocular lens in an eye, said instrument comprising:

a. a barrel having proximal and distal ends;

b. a nozzle having a slender ocular insertion end region
sized for insertion through an ocular incision no greater
than about 3.7 mm., said nozzle being attached to the
distal end of the nozzle;

c. an intraocular lens holding chamber in said barrel
upstream of said nozzle;

d. first and second shield elements disposed inside along
opposite side regions of said nozzle, each of said first
and second shield elements having an elastically
deformable protective shield region disposed in said
nozzle in an elastically deformed state; and

e. operating means for enabling the sequential pushing of
said first and second shield element shield regions
axially out of said nozzle insertion end region for
expanding into their undeformed shape, the pushing of
an elastically deformed intraocular lens axially out of
said nozzle insertion end region for expanding into its
undeformed state between said first and second shield
element protective shield regions, and the pulling of
said protective shield regions back into said nozzle
insertion end region, said operating means including
first and second actuating pins longitudinally disposed
in said barrel, distal ends of said first and second pins
being connected to respective ones of said first and
second shield elements and further including a piston
axially disposed in said barrel and an intraocular lens
pushing member attached to a distal end of the piston.
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19. The intraocular lens implanting instrument as claimed
in claim 18, wherein said operating means further include a
pushing member and means for selectively coupling said
pushing member to said first and second actuating pins or to
said piston.

20. The intraocular lens implanting instrument as claimed
in claim 17, wherein said protective shield regions of said
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first and second shield elements are generally paddle-shaped
having a thickness of about 0.15 mm in said undeformed
state and at least one of said first and second element
protective shield regions having a width of about 5 mm in an
undeformed state.



