EP 1891911 (B9) "LENS DELI VERY SYSTEM' [0001] This
invention relates to intraocular |enses (10OLs) and
nore particularly to devices wuse to inject I10OLs into
an eye. Background of the Invention [0002] The human
eye inits sinplest terns functions to provide vision
by transmtting and refracting light through a clear

ePYLSlo1PEd)i on called the cornea, and further focusing
tge ﬁnggg by way of the lens onto the retina at the

q%ﬁngggﬂanﬁgﬁ%ﬁ, The quality of the focused inmage

epen on many factors including the size, shape and
| ength of the eye, and the shape and transparency of
the cornea and | ens. [0003] When trauma, age Or :
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usgjte jngast I0deintrdnovat es because of the di nminished |ight
whi ch can be transmitted to the retina. This

BStRELGhESENe Inlerdthp | ens of the eye is nedically known
as a cataract. The treatnent for this condition is

sur%ical renmoval of the lens and inplantation of an
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i ncision. Several nethods of rolling or folding the
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design is illustrated in U S. Patent No. 4,681, 102
[06EA KRR kany, I08NGerk ARbL&IABS hardSistit, sudhaR GblyhdthyRhdtacrylate
(PMW@?&&F%‘&Bﬂeq&E'mﬁE [ﬁjolnasﬁlicgr?e‘f‘ L&pactrfl'i&%nd hydrogels have become
increasingly popular because of the ability to fold or roll these soft lenses and insert them
through a smaller incision. Several methods of rolling or folding the lenses are used. One
popular method is an injector cartridge that folds the lenses and provides a relatively small
diameter lumen through which the lens may be pushed into the eye, usually by a soft tip
plunger. The most commonly used injector cartridge design is illustrated in U.S. Patent No.
4,681,102 (Bartell ), and includes a split, longitudinally hinged cartridge. Similar designs are
illustrated in U.S. Patent Nos. 5,494,484 and 5,499,987 (Feingold ) and 5,616,148 and
5,620,450 (Eagles, et al. ). In an attempt to avoid the claims of U.S. Patent No. 4,681,102,
several solid cartridges have been investigated, see for example U.S. Patent No. 5,275,604
(Rheinish, et al. ) and 5,653,715 (Reich, et al. ).

[0005] These devices are designed to implant a single piece or unitary lens. IOL's currently
under development include multi-component lenses, such as a lens system having a
separate lens and stabilizing ring. Both components must be implanted in the capsular bag
and assembled to complete the system. No prior art injection cartridge is capable of
injecting all of the components of a multi-component lens system into the capsular bag.

[0006] Accordingly, a need continues to exist for a lens delivery system capable of injecting

all of the components of a multi-component lens system into the capsular bag.
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illustrated in U S. Patent Nos. 5,494,484 and
5,499,987 (Feingold ) and 5,616, 148 and 5, 620, 450
(Eagles, et al. ). In an attenpt to avoid the clains
of U S. Patent No. 4,681,102 , several solid
cartridges have been investigated, see for exanple
U S. Patent No. 5,275,604 (Rheinish, et al. ) and
5,653,715 (Reich, et al. ). [0005] These devices are

designed to inplant a single piece or unitary |ens.
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'No° The capsul ar bag. 1 0 Brief Summary of the
I nvention [0007] The present invention inproves upon
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andyelafBm that  is suitable for folding | enses nade from
a soft acrylic material. [0010] It is a further object
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system
[0012]
FIG. 1 is an exploded perspective view of the lens delivery system of the present invention
shown in an open position.
FIG. 2 is a perspective view of the lens delivery system of the present invention shown in
an open position.
FIG. 3 is a perspective view of the lens delivery system of the present invention shown in a
closed position, ready to fold a lens.
FIG.4 is a perspective view of the lens delivery system of the present invention shown in a
closed position, with the front, or distal folding mechanism having already folding a
stabilizing ring portion of an intraocular lens system.
FIG. 5 is a side elevational view of a handpiece that may be used with the lens delivery
system of the present invention.
FIG. 6 is an enlarged elevational view of the distal tip of the handpiece taken at circle 6 in
FIG. 5.
FIG. 7 is a perspective view of a handpiece that may be used with the lens delivery system
of the present invention.
FIG. 8 is an enlarger perspective view of the lens delivery system of the present invention
being inserted into the distal end of the handpiece illustrated in FIG. 5.
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having a two folding nechani snms. [0011] O her

obj ectives, features and advantages of the present
invention will become apparent with reference to the
drawi ngs, and the follow ng description of the

draw ngs and clains. Brief Description of the
Drawings [0012] FIG 1 is an expl oded perspective
view of the lens delivery systemof the present

i nvention shown in an open position. FIG 2 is a
DefaifesResqriptien O tBUNYE"ORe | ens delivery system of the
present i nvention shown in an open position. FIG 3
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less) incision. Lid 28 and lid 34 may contain ports 40 and 42, respectively, for allowing a
viscoelastic material to be introduced into ring folding platform 22 and lens folding

platform 24 and around ring portion 26 and lens portion 30.

[0015] As best seen in FIGS. 5 and 6, handpiece 100, which may be used as part of lens
delivery system 10 generally consists of tubular body 102, plunger rod 104 and finger ring
106. As been seen in FIG. 6, distal end 108 of body 102 contains notched portion 110 sized
and shaped to receive and securely retain body 12, for example, by the use of locking tabs
50 on body 12. Distal end 108 also contains bumper 112, which has the function described
below. Plunger rod 104 reciprocates within body 102 by pushing on finder ring 106.
Plunger rod 104 may be mounted within body 102 on a spring (not shown) for providing
tactile feedback.

[0016] In use, shipping lock 18 and plunger 16 are installed on body 12 in the manner
shown in FIGS. 1 and 2. Ring portion 26 and lens portion 30 are placed in body 12 as shown
in FIG. 2 and lids 28 and 34 closed, as shown in FIG. 3. Shipping lock 18 prevents movement
of ring pusher 14 during shipment and tab 60 on ring pusher 14 prevents forward
movement of plunger 16. Stop 32 and plunger rod guide 70 prevent movement of lens
portion 30 during shipment. When ready to be used, shipping lock 18 is removed and ring
pusher 14 is pressed inward, as shown in FIG. 4 and locked in place by clasp 19. Such
movement of ring pusher 14 collapses or folds ring portion 26, allowing ring portion 26 to
fit through nozzle 20. Such movement also aligns notch 62 in tab 60 with plunger 16,
allowing plunger 16 to be moved forward. A viscoelastic material is injected through ports
40 and 42 and into nozzle 20. Body 12 is installed within notched portion 110 of distal end
108 of handpiece 100 as shown in FIG. 8. Such installation causes plunger rod 16 to contact
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being inserted into the distal end of the handpi ece
illustrated in FIG 5. 2 0 Detailed Description of the
I nvention [0013] As best seen in FIG 1, lens delivery
system 10 of the present invention generally includes
cartridge body 12, ring pusher 14, plunger 16 and

shi pping lock 18. Body 12 generally contains distal
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“gﬁéﬁilﬁ FIG 3. Lens portion 30 of a nulti-conponent

intraocular lens is placed in | ens folding platform
[02W] sridle sertailr @dbdaymattogf tB2presens mvgrpion havedekn d&calred dbyve,
thb @l s tibRR%e FivdndbNdirpdsad SrATusirhtidh aAd expratidre NaridtRhsi ng

? ; . . _ .

ch%{’ng%%,er&w@c?ﬁ%ns%g? g%p%ptb’g% if:{é!ng'ne stetrLsggg ?‘hggﬁ)dgglgéi%fa Bbove

mayeAdgrted WipeitdepyEyre framipe $<80¢ efit %P@Sﬁnﬁg‘w %8nd is of
a size suitable for inserting ring portion 26 and
| ens portion 30 through a relatively small (e.g., on
the order of 2 mmor less) incision. Lid 28 and lid
34 may contain ports 40 and 42, respectively, for
allowing a viscoelastic material to be introduced
into ring folding platform22 and | ens fol ding
platform 24 and around ring portion 26 and | ens
portion 30. [0015] As best seen in FIGS. 5 and 6,
handpi ece 100, which may be used as part of |ens
delivery system 10 generally consists of tubul ar body
102, plunger rod 104 and finger ring 106. As been
seen in FIG 6, distal end 108 of body 102 contains
not ched portion 110 sized



and shaped to receive and securely retain body 12, for
exanpl e, by the use of |ocking tabs SO on body 12.
Di stal end 108 al so contains bunper 112, which has the
function described below Plunger rod 104
reci procates within body 102 by pushing on finder ring
106. Plunger rod 104 may be nounted wi thin body 102
on a spring (not shown) for providing tactile
f eedback. [0016] In use, shipping |ock 18 and pl unger
ﬁﬁ are installed on body 12 in the manner shown in
.1 and 2. Ring portion 26 and |lens portion 30 are
pl aced in body 12 as shown in FIG 2 and |ids 28 and
34 closed, as shown in FIG 3. Shipping | ock 18
prevents novenent of ring pusher 14 during shipnent
and t al\,GorRulk 1B dRUEREystbh (RO semg:mm .or war d
novenent of plunger 1§#¢gtop(3£ an pI%nger rod gui de
70 prevent novenent of lens portion 30 during
shi pment. \Wen ready to be used, shipping lock 18 is
r enmovedaanthoby 19), tRUSHAP havidk d Frsipl@fesa)nwar d, as
shown Sg FIGivgggnd Iogkéﬁﬁ n gﬁgce b$2glasp 19. Such
novenent of ring pusher 14 coll apses or folds ring
portion 26, allowing ring portion 26 to fit through
nozzl e(B))Oafiﬁlﬂﬁ@(zﬁpf‘é%m/@ﬁng'ihﬁﬂrsﬁfﬂh%& @otch 62 in tab
60 with plunger 16, allow ng plunger 16 to be noved
forward. A viscoelastic material is injected through
ports 40 and 42 and into nozzle 20. Body 12 is
installed within notched portion 110 of distal end
108 of (¢jardprax@o)dChadisshafihe b 8. Such
install ati on causes plunger rod 16 to contact 3 0 and
be pushed forward slightly by bunper 112. Such
nmovenent pushed |lens portion 30 forward slightly,
initiating folding of lens portion 30. Plunger rod 104
is advéWcéd@ﬁWGbkéhmaﬂﬁH@HUEB contact |ens portion 30
by rod guide 70. Further novenent of plunger rod 104
pushes | ens portion 30 through inner bore 80 of body

12 so as to contact conpressed ring
characterized in further comprising

C

(e) asecond platform (24), the platforms sized and shaped to receive

components (26,30) of a multi-component intraocular lens;

(f) a second lid (34) for covering the second platform;

(g) a ring pusher (14) associated with the first platform (22) and adapted for

reciprocal movement within the first platform;



portion 26 and push ring portion 26, followed by |ens
portion 30, out of nozzle 20 in a serial manner.
[0017] While certain enbodi nents of the present
i nvention have been descri bed above, these
descriptions are given for purposes of illustration
and expl anation. Variations, changes, nodifications
and depgar f dj scl osed
above. sy Hilte (LB BT TR TR o R o ope
of the present invention. 4 0 Clains 1. An
intraocul ar lens delivery system (10), conprising: (a)
a body (12), the body having a first platform (22);
(b) a f(i)r she leir@vddSonidpiig I6R ) Far@rdvBinginidve mphtadl tarring
(22); Zc) a nozzle (20) on the distal end of the
body; (d)Péhedddvabl e shi pping | ock (18);
characterized in further conprising (e) a second
platform (24), the platforns sized and shaped to
receive conponents (26,30) of a multi-conmponent
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| ' usher (14) associ ated

(s&ptﬂhestt@ ﬁ gﬁ? ?r?'g?%?ét n(% %rgﬁ)hf %&L;nb%}gld@éd apted for
reci procal novenment within the first platform 5 0 (h)
a plunger (16) associated with the second pl atform
(24); and (i) the renovabl e shipping | ock (18) for

3.pr everdiem@iefMvedyeiain o tlaihBor didh® 2, wherein the plunger (16) further

comprises a rod guide (70).

4. The lens delivery system of any of claims 1 to 3, further comprising a handpiece

(100) having a notch (110) for receiving the body (12).

5. The lens delivery system of claim 4, wherein the handpiece (100) further comprises
a bumper (112) that causes movement of the plunger (16) when the body (12) is installed

within the notch (110} in the handpiece.

6. The lens delivery system of claim 3, further comprising a handpiece (100) having a

plunger rod (104) and a notch (110) for receiving the body (12).

7. The lens delivery system of claim 6, wherein the plunger rod (104) extends through
the rod guide (70) when the body (12) is installed in the notch (110) and the plunger rod
(104) is advanced through the handpiece (100).



pusher (14). 2. The lens delivery systemof claim1,
wherein the ring pusher (14) contains a tab (60), the
tab preventing novenent of the plunger (16). 3. The

| ens delivery systemof claim1 or claim2, wherein

the plunger (16) further conprises a rod guide (70).

4. The Iens delivery systemof any of claims 1 to 3,
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100) further conprises np (112) that causes
meaﬁ'a'ﬂe c&ﬂlef}@%%%@ﬁW%}%en the body (12) is
installed wthin the notch (110) in the handpi ece. 6.
The I ens delivery systemof claim3, further
conprising a handpi ece (100) having a plunger rod
(104) and a notch (110) for receiving the body (12).
7. The lens delivery systemof claim®6, wherein the
pl unger rod (104) extends through the rod guide (70)
when the body (12) is installed in the notch (110) and
the plunger rod (104) is advanced through the
handpi ece (100). 6 0 8. The lens delivery system of
any of clains 1 to 7, wherein the shipping | ock (18)
has a stop (32) to help prevent novenent of a |ens
portion (30) of an intraocular |ens system when
contained wthin the second platform(24). 7 0



