.LENS DELI VERY SYSTEM This invention relates to i ntraocul ar | enses
(1Qs) and nore particularly to devices used to inject 1O.s into an eye. 5
Backgr ognshdeboisddsy | nvention The human eye in itspsSiiRlRShsikR M
functions to provide vision by transmtting and refracting Ilght through a
clear outer portion called the cornea, and further focusing 10t he inage by
way of the lens onto the retina at the back of the eye. The quality of the
focused i mage depends on many factors including the size, shape and | ength
of the eye, and the shape and transparency of the cornea and | ens.

When trauma, age or di sease cause the lens to becone |ess transparent,
vision deteriorates because MENTRELIVERYSHESTEMyht which can be
transmitted to the retina. This 15deficiency in the lens of the eye is
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pol yret hyl net hacryl ate (PMVA), soft, foldable | OLs nade fromsilicone,
soft acrylics and hydrogel s have beco i ncreasi ngly popul ar because of
the ability to fold or roll t Bassgraupg ot theJaxentiony " 20j nsert t hem t hrough a
smal | er incision. Several nethods of rolling or folding the | enses are
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and refracting light through a clear outer portion called the cornea, and further focusing
10 the image by way of the lens onto the retina at the back of the eye. The quality of the

- focused image depends on many factors including the size, shape and length of the eye,

and the shape and transparency of the cornea and lens.
When trauma, age or disease cause the iens to become less transparent, vision
deteriorates because of the diminished light which can be transmitted to the retina. This
15 deficiency in the lens of the eye is medically known as a cataract. The treatment for this
condition is surgical removal of the lens and implantation of an artificial lens or IOL.
While early I0Ls were made from hard plastic, such as polymethylmethacrylate
(PMMA), soft, foldable I0Ls made from silicone, soft acrylics and hydrogels have
become increasingly popular because of the ability to fold or roll these soft lenses and
20 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 1J.S. Patent No. 4,681,102 (Bartell}, and includes a sphit, longttudinally
25 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.).
The handpieces used with prior art cartridges generally push the lens through the
30 cartridge using a plunger. The plunger is either pushed but the user (simular to a syringe)
or 1s threaded and is advanced by turning a thumbwheel. Surgeon preference generally
dictates which style handpiece is used but it is advantageous that a single handpiece

contain a mechanism that allows both typed of movement.
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generally dictates which style handpiece is used but it is advantageous
that a single handpi ece contain a nmechanismthat allows both typed of
novenent . Accordingly, a need continues to exist for a |l ens delivery
syst em handpi ece having a plunger that can be advanced by pushing or by
tuning of a thunbscrew. Brief Summary of the Invention The present

i nvention inproves upon prior art by providing a | ens delivery system
handpi ece having a threaded plunger rod with a ball lock ring. Locking the
ring causes 5 the plunger to be advanced by turning a thunbscrew or knob.
Unl ocking the ring allows the plunger to be advanced by pushing on the

t hunbscrew or knob in a manner simlar to a syringe. Accordi ngly an
enbodi ment of the present invention seeks to provide a |lens delivery
system havi ng a handpi ece with a | ocking ring.
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t her enbodi ment of the present invention seeks to provide a |lens

ery system having a handpiece with a plunger that can be advanced by
Ny o2000/66892ng a knob. According to an aspect of tReTA288%081679

tion, there is provided an intraocular |ens delivery system

I sing: 15a)a cartridge having a bore; b) a handpi ece, the handpi ece
g a notched portion for receiving the cartridge; c¢) a plunger

ally received in the handpi ece, the plunger having a distal tip and a
mal end opposite the distal tip, the tip reciprocating within 20the

of the cartridge when the cartridge is received in the notched

on of the handpi ece; Bhef&umgimaredf tuitlaversivaft recei ved on the

mal end of the plunger; c)a ball lock ring rotationally nounted on
andpi ece, the ball lock ring having a plurality of |ocking balls that
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the p ungcr to be advanced by tummg a thumbscrew or knob Unlocking the ring allows
the plunger to be advanced by pushing on the thumbscrew or knob m 2 manner similar to
a syringe.

Accordingly an embodiment of the preseﬁt invention seeks to provide a lens
delivery system having a handpiece with a locking ring.

A further embodiment of the present invention seeks to provide a lens delivery
system having a handpiece with a plunger that can be advanced by pushing or turning a
knob. 4

According to an aspect of the present invention, there is provided an
intraocular lens delivery system, comprising:

a) a cartridge having a bore;

b) a handpiece, the handpiece having a notched portion for receiving the
cartridge;
c) a plunger coaxially received in the handpiece, the plunger having a

distal tip and a proximal end opposite the distal tip, the tip reciprocating within
the bore of the cartridge when the cartridge 1s received in the notched portion of
the handpiece;

d) a grooved outer shaft received on the proximal end of the plunger;

c) a ball lock ring rotationally mounted on the handpiece, the ball lock ring
having a plurality of locking balls that ride within the groove of the outer shaft;
and

f) a plurality of release angles in the ball lock ring corresponding to the
locking balls, the release angles alternatively forcing the locking balls into and
out of the groove in the outer shaft in response to rotation of the ball lock ring.

Other objectives, features and advantages of the present invention will become
apparent with reference to the drawings, and the followmg description of the drawings

and claims.
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| ock ring. O her objectives, features and advantages of the

present invention will becone 30apparent with reference to the draw ngs,

and the foll ow ng description of the drawings and clains. Brief

Description of the Draw ngs FIG 1 is a side elevational view of

the handpi ece of the lens deli very system of the present invention.

FIG 2 is a cross-secti ona3lSHl2agcrny of thy gk ring of the handpiece

illustrated in FIG 1 show ng the lock ring in the | ocked position.

FIG 3is %LI@ pss- s ct.ional vi ew e ball | ock ring of the handpiece
n
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FI G meimeanpmjvsmmtl ve Vi ew of a cartridge that may be used with the |ens

delivery s res IS a Cross-section
view of t hleé Pi eé%_sgg vatggtba@g?f}( une plfthe hqlnqpp, e pllustratpd
i nvenfi@n. ShD@tJ% the dodhersng mpheclm:kod pokigiochnvent i on As best seen in
FIGS. 1 an ihyentio eneral ly
ncl uges Rl 13%"%%%“’5@?“%’“ ‘gef?g‘l’ PUGolt 3 B e R o LB SRdR T ¥y
bar r F1Grd, shgming § é%krliltﬁgmfhe POSIFPIG, 1 in partial cross-section)
and pl ungeFiG.adis derspective view of a cartrldge that may be used with the lens delivery '
system of the present invention.

FIG. 5 is a cross-section view of the handpiece of the lens delivery system of the
present invention.

Detailed Description of the Invention

As best seen in FIGS. 1 and 4, lens delivery system 10 of the present invention
generally includes cartridge 12 and handpiece 14. Handpiece 14 generally consists of
barrel 16, ball lock ring 18 (shown in FIG. 1 in partial cross-section) and plunger rod 20.

3a



As best seen in FIGS. 1 and 5, plunger rod 20 contains distal tip 22 and
proxi mal end 23 which is“rotationally journaled into grooved outer shaft

24 so t haft 24 spins freely on proximl end %ﬁ“? syager rod
20. Rigid 3%&%% ?%;g ed to outer shaft 24 is knob 26. Pi nP ?%og)ﬁagai nst

flat portion 37 of plunger rod 20 so that rotation of knob 26 and 5 outer
shaft 24 does not cause plunger rod 20 to rotate, but that plunger rod 20
may freely reciprocate within barrel 16. Barrel 16 contains notched
portion 28 into which cartridge 12 is received so that tip 22 of plunger
rod 20 reciprocates within bore 30 of cartridge 12. As best seen in
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threadedly pushmo or pulling on proximal end 23 of plunger rod and causing
15 corresponding reciprocation of tip 22 of plunger rod 20 within bore 30 of cartridge 12.
As best seen in FiG. 3, rotating ball lock ring 18 clockwise forces balls 34 out of groove
32 and allows plunger rod 20 to be advanced by pushing on knob 26. Index pin 38 and
slot 40 prevent over-rotation of ball Jock ring 18.
While certain embodiments of the present invention have been described above,
20  these descripiions are given for purposes of illustration and explanation. Variations,
changes, modifications and departures from the systems and methods disclosed above
may be adopted without departure from the scope or spirit of the present invention.



a)a cartridge having a bore; 5b)a handpi ece, the handpi ece having a

not ched portion for receiving the catidge; c¢) a plunger coaxially

r ecei vedybBodofaggdaandpi ece, the plunger having a distal phirRisagidogicds 0xi mal
end opposite the distal tip, the tip reciprocating within the bore of the
cartridge when the cartridge is received in the notched portion of the
10handpi ece; d) a grooved outer shaft received on the proxinmal end of the
plunger; e) a ball lock ring rotationally nounted on the handpi ece, the
ball lock ring having a plurality of locking balls that ride within the
groove of the outer shaft; and 15a plurality of release angles in the bal
| ock ri W@ €l@ki-esponding to the locking balls, the rel ease angl es
alternatively forcing the locking balls into and out of the groove in the
outer shaft in response to rotation of the ball lock ring. 2.The |ens
del i very systlem ofAndh@rasoularwdrsrdeiivery aysemgedingidime ki ng bal | s out 20of the
groove in theg, outer ty.aklo he plunger to be pushed wthin the
handpi ece. 3.’The ﬁgﬁéﬁ%ﬁk}a\%&%ﬁﬁ?ﬂét emof claim1 wherein rotation of the
grocved out eP) shatthandpiess thethangpiegeduvines naehadrmeeiarefopireasiving the

handpi ece.  cartridge;
c) a plunger coaxially received in the handpiece, the plunger having a distal
tip and a proximal end opposite the distal tip, the tip reciprocating within the bore
of the cartridge when the cartridge is received in the notched portion of the

10 handpiece;
d) a grooved outer shaft received on the proximal end of the plunger;
e) a ball lock ring rotationally mounted on the handpiece, the ball lock ring
having a plurality of locking balls that ride within the groove of the outer shaft;
and '

15 ) a plurality of release angles in the ball lock ring corresponding to the

locking balls, the release angles alternatively forcing the locking balls into and
out of the groove in the outer shaft in response to rotation of the ball lock ring.

| 2. The lens delivery system of claim 1 wherein forcing the locking balls out
20 of the groove in the outer shaft allows the plunger to be pushed within the handpiece.

3. The lens delivery system of claim ! wherein rotation of the grooved outer

shaft causes the plunger to réciprocate within the handpiece.



