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LENS DELI VERY SYSTEM This invention relates to
intraocular lenses (1OLs) and nore particularly to
waelewposs2used to inject 10Ls into an eye. BackpeDusg681679
the Invention The human eye in its sinplest terns
functions to provide vision by transmtting and
refracting light through a clear outer portion called
the cornea, and further focusing the i mage by way of
the lens onto the retina at the back of the eye. The
uality of the focu ' many factors
ﬁnclud?ng t he size,izﬁg%ﬁﬁgﬁgﬂﬁsﬁg?ﬁrgﬁltheyeye, and
t he shape and transparency of the cornea and | ens.
Whemhisriawittion adetcoto idirseate |l@aus@OLheandansretpartivatdlyao
n on deteriorates because of the
de%gSI%%%ﬁéﬁﬁﬁigﬂﬁlnoa/eyean be transmtted to the
retina. This deficiency in the lens of the eye is
medi cal |y known as anggﬁﬁﬁgbfﬂghﬁv&ﬁﬁﬁtnent for this
condition is surgical noval ol tnhe Iens and
inplantation of an artificial lens or 1OL. Wile early

| CLsh¥BiiRanrBEeinfits @implastdert saihdtions BHEHdVRIS vision by transmitting

tha Iate f f ol dabl e
and i &éctm%% SipRghbeou er%w@ d g o égﬁar\fgcusmg
thehmagnky imag bﬁﬂ&l lagl ontptputiara Heeehisk ofthetdye. dhe kudlity bbthe

foctlgédqn}%r(g ﬁgﬂe%lgé Q]? %%n? %Iec:t/oer% a ﬁﬁ%@g glzgfss%r %? %Jlﬁ%h%tﬁ 'of ld%heye
and bk dhang and éranenasesy af theupoenea agdéensopul ar nethod is an
i nj Wiﬁeﬁrtraﬁﬁfat £gqu%1§eg§bt cai®d t‘ﬁé 1dn %o B@d@)%?esle@r’t{%n%&é’ﬂtdﬁ&on

arealvey ma urrent roug
detPféWéteﬁ% éanmw?gﬁ {1%1%} V€N CapsRearaympedo dst etipg-pThis
defidi¢Hegen _theTIla@ dTabd eyeaRRdicy Y &ke6wh B & CiteiacC alterticd@fent for this

con%?t?olngirs] sﬁr?gical removal of the lens and implantation of an artificial lens or IOL.

While early IOLs were made from hard plastic, such as polymethylmethacrylate
(PMMA), soft, foldable IOLs made from silicone, soft acrylics and 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.).

The handpieces used with prior art cartridges generally push the lens through the
cartridge using a plunger. The plunger is either pushed but the user (similar to a syringe)
or is 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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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
claims 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.). The handpi eces used with
pri Apchtngbaﬂmwbgégmg@m@realst forpdens dehizetyespistemthapdighce
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pushed but the user (simlar to a syringe) or is
t hreaded and is advanced by turning a thunbwhee
Surgeon preference generally dictates which style
handpi ece is used but it is advantageous that a single
handpi ece contain a nechanismthat allows both typed
of novenent. Accordingly, a need continues to exist for
a lens delivery system handpi ece having a plunger that
can be advanced by pushing or by turning of a
t hunbscrew. Brief Summary of the Invention The present
I nvention inproves upon prior art by providing a |lens
delivery system handpi ece having a threaded pl unger
rod with a ball lock ring. Locking the ring causes the
pl unger to be advanced by turning a thunbscrew or
knob. Unl ocking the ring allows the plunger to be
advanced by pushing on the thunbscrew or knob in a
manner simlar to a syringe. It is accordingly an
obj ect of the present invention to provide a | ens
delivery system having a handpiece with a | ocking
ring. It is a further object of the present invention
to provide a |l ens delivery system having a handpi ece
with a plunger that can be advanced by pushing or
turning a knob.
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O her objectives, features and advantages of the

present invention will becone apparent with reference
W eoovlos8ay awi ngs, and the foll owi ng descri pti oPCDUS1008081679

drawi ngs and clains. Brief Description of the Draw ngs

FIG 1 is a side elevational view of the handpi ece of

the lens delivery systemof the present invention.

FIG 2 is a cross-sectional view of the ball |ock ring

of the handpiece illustrated in FIG 1 show ng the

lock ring in the |locked position. FIG 3 is a

cross-sectional vi edrieffSuntparyaif thd Ingentionng of t he

handpi ece illustrated in FIG 1 showing the |ock ring

in the unl ocked position. FIG 4 is a perspective view

of AN RIeAFNt FYENHHAIMPFAYCHPONERT Bt OK PERAding gdenselelivey pystem
harflpsdce i aihg _tahl@reﬂ_[eﬁqﬁmfgeir fbdexﬂh hitlil glbgll chﬁr}n% iI&clﬁing the ring causes

cross-sectipn view of .the.handpi ece,of the |ens :
the UG AR Pas G Binat e DB R 8 Bty CFlosFiRR g pine allows
theDdwrpet @t beoalvaicetl by pushieg bh olire tAsmbestw $e&nob m dh@Bier dimilar to

L4, lens delivery system 10 of the present
nvention generally includes cartridge 12 and '

han#p# @@ertﬁngly 1B l]siceefctha pregem drventign toprevisie ¢ legs delivery
syseah hlind 8 hakBidcevafka fo'claﬁé:l@l (shown in FIG 1 in

parti.al cr oss-.sectfj on) an Tg, unger rod 201As best seen

i n Higsiurthes ghjcs! of ghq hrgant Hygnaen gHPHRS Iaisdeliyery system
havd2g ahandpicsiwidl a ﬁlndgeﬁﬂflamﬁ&hﬁ: Be hdvanoddlhy pxrsaidg)hon;ctmurngad latbb.

I nt rooved outer shaft .24 so that outer. s t 2

oot % BREFEv S o Ss S s BEin Pfigh st become
apiRirgit ciith raferench edthe clrovings, agé dfctfoldwing desatption of the drawings
and claims.

Brief Description of the Drawings

FIG. 1 is a side elevational view of the handpiece of the lens delivery system of
the present invention.

FIG. 2 is a cross-sectional view of the ball lock ring of the handpiece illustrated in
FIG. 1 showing the lock ring in the locked position.

FIG. 3 is a cross-sectional view of the ball lock ring of the handpiece illustrated in
FIG. 1 showing the lock ring in the unlocked position.

FIG. 4 is a perspective view of a cartridge 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.
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26. Pin 35 fits against flat portion 37 of plunger rod

20 so that rotation of knob 26 and outer shaft 24 does
wWmoi0905892€ pl unger rod 20 to rotate, but that PCT/O®O8/081679

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

reci procates within bore 30 of cartridge 12. As best

seen in FIGS. 2 and 3, ball lock ring 18 contains a

plurality of balls 34 sized to fit within groove 32 of
Ashesesees aFiG24, angiSnglungerapd 80 sontemis Westal tipl 23raaidiprgximal end 23

thc%' @ﬁggghgg% f(ﬁlﬁ?’aqed)ﬁﬁpgﬂob%cg(‘hﬁ&vsﬁaﬁ 34 %9 &ﬁa% %9@9 @ga'%gﬂ Hins

froglaion PRGAIRAI M Rt B4 Jeieighy b Eousin e 34 is Fnob
26. Bin035qrit@ @% €inst 21a8P6ttiph 8V eﬂpﬁmgémg €0 sb @ltht 28 afidrosd Ka@b12g and

h t d, t
o SRR oty BT S SR folforth B ot D rg82 Gy frcety
recgjer@mtbmt‘t&rrek haf Bar?el 16tchetraeisy10tdheé adeih P 8pushitigh cartridge

12 RULLAiNG & hﬁrtﬂf(i lﬁrghg: ?c% ) I%e@ Eeri &1&% ?&Q 3%%%%5@1%@ 12.

correspon r'eci
20 %ﬁfoﬁfitrﬁe%bliﬂ@ 166. dpn¢ é{halul 1@@}%1“111& ﬂ@ntbl@%ﬂ pb’é iy jof balls 34

sizé&d (o ﬁtamtﬁlﬁgtﬁlolvfgg2 Babhtet %%'ft 24 rIﬁni?S alse %Bﬂ\ﬂaﬁﬁa afﬁl?%rﬁﬁ release
out o oove an er ro

ana@e ié%m&%f‘dgrswp ﬁ%@%@%@& C%l?fﬁ%ﬁbagl# 3a@sghigwn n

FIGI z;trotétﬁhgansaﬂvlealt rlﬁg @8 cowitatdlockwibe foatds babekd mitdn grob&e 32 and

preﬁgnt%pglglg%rtrgg 58 geln a Vance%‘tt@!;]gus 1 ei?l 3 olbr} eq §,te Qi turning of

kngfi ecnuborbabls B dxslsée within grogva 3 éfagvoeved oelkquShflfatM dhereby

thro/QEd gj QiiAg of pANEE D EP%{*@ | AU HIE: ARRAG LGS f rom
r%éﬁie sten%0 E@ rré ﬁg ?sc osgg% lg%vle may be adopt ed
corjigspersling ersppapeatipe of Hpry ohelusgeged 8P vafhiin pere g0 of gartridge 12.
As F%ﬁf‘s@éﬂ ini F1GE B roin ¥ a ¢ |k Fingll 8 Abckivilld Resed balls 388 of groove

and a pluriger ro to be advan y pushing on kno Index pin 38 an
32 9% YRS 800 26 QTR S by pushing on knob 26. Tndex pin 38 and
slot 40 prevent over-rotation of ball lock ring 18.

While certain embodiments of the present invention have been described above,

these descriptions 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; b) a handpiece, the

handpi ece having a notched portion for receiving the
W@ 2000/0589g®; c) a plunger coaxially received i nP€TES2008/081679

handpi ece, the plunger having a distal tip and a

proxi mal end opposite the distal tip, the tip

reci procating within the bore of the cartridge when

the cartridge is received in the notched portion of

t he handpi ece; d) a grooved outer shaft received on

the proximal end of the plunger; e) a ball lock ring
Wedeiati onal | y nounted on the handpi ece, the ball |ock

ring having a plurality of |locking balls that ride

within the groove of the outer shaft; and f) a

pl utal i ts%ndmrwpl@aif‘éls SRGYEY SYSERHOMPESING ock ri ng

cor pespondimigddethat/ g d seki ng balls, the rel ease angl es

| t tively.f [ he | ocki | Is int d .out
of  Fhe-op BB FralnGe dRbetheRfeudpbifedof et me
r ot edriralgepf the ball lock ring. 2. The lens delivery

oL BT Ohp LRt TablEcd PRAAORDR e i
pl uHpend & praxemplsdedpagitcrihedistab tindhel pp secprogatingtyeithie Hi bore

del pr@kYadedehaf the bakiagt iVRRERLM id @b AbicRBd PértibRSI the
gropved. outer shaft causes the plunger to reciprocate
Wi

t RMIP{S58 handpi ece.

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

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.

2. The lens delivery system of claim 1 wherein forcing the locking balls out

of the groove in the outer shaft allows the plunger to be pushed within the handpiece.

3. The lens delivery system of claim 1 wherein rotation of the grooved outer

shaft causes the plunger to reciprocate within the handpiece.



