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APPARATUS AND METHODS 5TECHNI CAL FEI LD The present inventions relate
gener al | ywoeoapparsat us and nethods for inserting an oculper/Jpzmi/assasi nto an
eye. BACKGROUND ART 10There are a variety of instances where an ocul ar
inplant is inserted into the anteri ptﬁé posterior chanber, cornea,
vi treous space and/or other porti onﬂg§e§1‘ eyeN Exenpl ary ocul ar inplants
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prosthesis and | anel |l ar_ transplant nt raocul ar Iensny‘| é for
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cataract surgery or may be inserted into a phakic eye during a refractive
surgery. One type of lens is a foldable | ens. Fol dable | enses are forned
fromdgoft material such as sili coMECHNICALREELDc, or hydrogel and may

R
di anet er ZQnéé}ﬁﬁ?tah%Lﬂé}bﬁw]Qggseaéﬂ g%é ncl ude push-type apparatus and

screwtype apparatu I'n bo e lens insertion apparatus may
include a plunger with a rod that is used to push the | ens through the

I nsertion tube, and an operation rid ls used to drive the rod.
During use of push-type |ens .nsﬁtegﬁﬁggﬁ?@l t he operator presses 25
the omerational poidré @e %%rié’f’} ofinsRiFicet AHeFe ahGduIASInigMNti§ linddriey |Ht%$ ween

the lens and the i nner wal insertion tube, to nove the rod and | ens
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conpr essed tehrefragtive lwrgmeﬂneOtypélﬁfeleneweCﬁotﬂaWe ilens. \Naldable lenses are

2011/ 126144¢gn/1‘ejc|!3 r%%nllsg 9rrltgtlerlal such as silicone, soft acrylic, or hydrogel and may

inserted into the eye through a small incision. Lens insertion apparatus, which

may be used to push a foldable lens into ah eye through a small diameter

20 insertion tube generally include push-type apparatus and screw-type

apparatus. In both cases, the lens insertion apparatus may include a plunger

with a rod that is used to push the lens through the insertion tube and an

~operational portion that is used to drive the rod.

During use of push-type lens insertion apparatus, the operator'preSSes

25 the operational portion against a resistance, such as the friction between the

lens and the inner wall of insertion tube, to move the rod and lens through the

insertion tube. One example of such an apparatus is disclosed in Japanese

Unexamined Pat. App. Pub. No. 2000-516487 (also published as U.S. Pat. No.

5,766,181). Although such push-type apparatus are advantageous in that they

30 may be operated with one hand, precise control of the lens movement through

the insertion tube can be difficult to achieve because the pressuré applied to

the operational portion by the operatbr must be balanced against frictional

resistance. This can'be problematic because folded lenses, which are undera '

large load as they are compressed through the insertion tube, especially in



t hose i nstances where the optical portion of the lens is thick or the

i nsertion tube has a relatively small inner dianmeter, spring back to their
unst r esseslobapreAs they exit the insertion tube. Unexpectrgdmneb®ase of the
|l ens into the eye can, therefore, result in damage to ocul ar tissue. Some
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avoi di ng t hadvapaitngdrdiegption. Withasudhnapparaiusaone examphe ohehighpia disalesed

di scl osed in_Japanese, 25 _Unexam ned Patent, Appl,i ' Publ i cat i on No.
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operational portron so rotates as It ) |y, which the
present inventor has determned is both distracting and unnecessary.

Accorgdjngly, the present i oL hg ﬁ ) _whi | ens insertion
apparzgi us that can -provi derﬁﬁtﬁ'-%éﬁ'? e?bgem%iéﬁd screwtype - -
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Attempts have also been made to harness the advantages of fhe

above-mentioned push and screw-type lens apparatus, while avoiding the

_ disadvantages, in a single apparatus. In the apparatus disclosed in Japanese

25 Unexamined Patent Application Publication No. H5-103809, for éxample, a
rotating mechanism may be used to control the travel distance of the plunger

in a push-type apparatus. The-ébility of the apparatus to switch from push-

- type operation to screw-type operation is, however, dep.endent upon the
behavior of the lens within the nozzle and may not be available at the time

30 desired. Although the screw-type lens insertion apparatus 'dis'closed in
' Japanese Unexamined Patent Application Publication No.»2003-210498 (also
published as U.S. Pat. No. 6,666,871) may be operated with both hands, or

with only one hand, the operational portion or its component for moving the

plunger forward must be carefully operated to prevent unintended rotation.
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| nprovenent. Means for solving the problem An exenplary insertion apparatus
I ncl udes a main body defining a 10 |longitudinal axis and a pl unger,
novabl e rwbabivestse t he mai n body, including a rod port ipom/Jend1/ami131
operational portion rotatably nounted on the rod portion. One of the main

east one | ol PRARNaRREFEbE Mo, Ateles it g bFAS) Bl WPIgrE B ofiepfe
hel i cal sl otinegriot has deteemimdd islsothaistraetidly amdcurinseeeparyat i onal portion 15
i ncludes at | east one protrusion that is.slzed and shaped to fit within the
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For exanpl e, an apparat us 1's capabl between pus ype
oper at§ on argpesaticw alsqoedeepﬁatﬂé i Cthowenudeatly edvbﬂ/attléle a@esasc&ptlbIQOtd'he
above descri bed and many ot her features and attendant advantages of the -
present i nvdMPFAVRMGRY | * becone apparent as the inventions becone better
understood by reference to the follow ng detailed description when
considered in conjunction with the acconpanyi ng drawi ngs. 25BRI EF

DESCRI PTI ON MEartd-Hior BRMikd\tE problemDet a| |'ed description of preferred
enbodi nent s of t\%g I nventions e wth reference t

acconpanying dra hgxemplary ihs8Htion appa@ ug includes 2 Jpain P98Y\ﬁ§w'@ﬂ 3 lens
i nser{g on aﬂ@ﬁglﬁldﬂr%l'd&l@ﬁﬁ@%%ﬂﬁgeﬁ%\ia'ﬁlé)F@a%f@il@%am riff%l& i

present invention. 's a perspective view of the plunger in the
exenpl ary | gad paitien tandnalamparattqml |p|ortum retatadply maEinted on the rod mmpn3 is a

section vie ortion in_ the,.ex ert
apparatus 11006 of e dRah B, Ba RRS B ORer oea SRR 1diien 37eaf
FIG 4 is a sibttnd bewast ohé@orﬁglm@lmﬁ"}y dending cqéartah@e @hstmefhat Asteidectde
exenplary lens insertion apparatus illustrated in
the helical slot and the other of the main body and the operatlonal portion
15 ~includes at least one protrusion that is sized and shaped to fit within the
helical slot and within the at least one longitudinally extending clearance
| groove. There are a number of advantageé associated with such an apparatus.
For example, such an apparatus is capable of switching between push-type
operation and screw-type operation when desired by the operator.
20 "~ The above described and many other features and attendant
advantages of the preéent inventions will become apparent as the inventions
become better understood by reference to the following detailed description

when considered in conjunction with the accompanying drawings.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Detailed description of preferred embodiments of the inventions wili be
made with reference to the accompanying drawings.
7 FIG. 1 is a perspective view of a lens insertion apparatus in accordance
30 with one exemplary embodiment of a present invention. _
 FIG. 2 is a perspective V|e_w of the plunger in the exerhplary lens
insertion apparatus illustrated in FIG. 1. o
FIG. 3 is a section view of the operat|onal portlon in the exemplary lens
insertion apparatus |IIustrated in FIG. 1, |



FIG 5 is a partial section view of the proximal portion of the plunger in

the exenplary lens insertion apparatus illustrated in FIG 1. 5FIG 6 is
anot her paotzoali2emati on view of the proxi mal portion of pchhappliunges: i n t he
exenplary lens insertion apparatus illustrated in FIG 1. FIG 7 is a

PG 2w th the bRardt Soaqa f ffproRRal SHof R the inger (B hahes |7

perspect i veexem@plary lend iassrtionsapparatusdiusraédn FIG. alccordance 10wi th one
exenpl ary embodi nent of a present i nvention. | S a perspective

section view of THa $nifi @ p@éw sewtlpnén@o(afrﬂnapyom@ﬁéppﬁ@@r@ﬂ the Rlvpeerainus
I Tustrat edy é‘e)@rﬁ’glaﬂr lens mser't:pg‘ag%»grat?a?lufsfr%ﬁﬁtFlbe 1vi ew of the plunger

in the exenp I nseriion appara rated in FIG 8. 15FIG. 11

is a §ide view oFI(B hé ipranathet plactrallsufctroh Wlbw pf lttli@eprommial iportitre ofxteepl ary
| ens insertion agparatus |IIustrated i:n 12 is a side

vi ew of t heptStS’GP N hesxemn! ?Wo'ﬁnﬁrtniiq{'ﬁo'é)@@ﬁﬂaé‘#?'Hluéﬂgtqdd@é:rlﬁ dn appar at us
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i nsertion apparatus in 20accor ance wi th one exe
present i nvilosirated iRIFES. 14vithstheruhger paved distalbct ioon vi ew of the exenpl ary
lens insertion R Stals |tsuaS piarl'slplésc':ti\rlczei tvFe(?N 'oP a II:eInG‘s in%gr'tion apparatus in accordance

10 with one exemplary embodiment of a present invention.

FIG. 9 is a perspective section view of the main body in the exemplary
lens insertion apparatus illustrated in FIG. 8. ‘

FIG. 10 is a perspective view of the plunger in the exemplary lens
insertion apparatus illustrated in FIG. 8. .

15 | FIG. 11 is a side view of the proximal portion of the plunger rod in the
exemplary lens insertion apparatus illustrated in FIG. 8. _

FIG. 12 is a side view of the operatronal portion in the exemplary lens
insertion apparatus illustrated in FIG. 8.
FIG. 13 is a partial section view of a lens msertron apparatus in

20 accordance wrth one exemplary embodiment of a present |nvent|on

FIG. 14 is another partial section view of the exemplary lens insertion
apparatus illustrated in FIG. 13. _

FIG. 15 is a section view of the operational portion of the exemplary
lens insertion apparatus illustrated in FIG. 13.

25 FIG. 16 is an explcded, perspective, - partial section view of a lens
insertion apparatus in accordance with one exemplary embodiment of a
present invention. . _ |

FIG. 17 is a perspective view of a lens insertion apparatus in
accordance with one exemplary embodiment of a present invention.

30 - FIG. 18 is a perspective section view of the operational portion of the
exemplary lens insertion apparatus illustrated in FIG. 17. ,
| FIG. 19 is a perspective view of the exemplary lens insertion apparatus
illustrated in FIG. 17 with the operational portion oriented for screw-type
operation.. ' | '



FIG 15 is a section view of the operational portion of the exenplary |ens
I nsertion apparatus illustrated in FIG 13. 25FIG 16 is an expl oded,

per spect iwe,2opantisal section view of a lens insertion apparyaiousoionsi
accordance with one exenplary enbodi nent of a present invention. FIG 17 is
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apparatus illustrated in FIG 17. FIG 19 is a perspective view of
t he exenpl arPEra¥@N.i nsertion apparatus illustrated in FIG 17 with the

operational porti | ent ' r af {OF :
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exenpl ary e@%i@ﬁﬁlaﬂfeﬁab%ﬁ‘ﬁé‘rﬂtofia";‘fr‘é@ hffvention. FI G 22 is a section

vi ew of an operational” portion in accordance with one exenplary enbodi nent
of a present invdrlG @3. is a partiéll Sctd® viewaopa Mmaih bodyt amch an eperdtioaahai n
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portiqn in accor ggace4vktdisection view of an operational portion in accordance with
one exemplary embodiment of a preseht invention.

FIG. 25 is a section view of an operational portion in accordance with
one exemplary embodim‘ent of a present invention.

15 | '~ BEST MODES FOR CARRYING OUT THE INVENTIONS

The following is a detailed description of the best presently known
modes of carrying out the inventions. This desdripf_ioh is not to be taken in a
limiting sense, but is made merely for the purpose of illustrating the genéral
20 . principles of the invention. The present inventions are also applicable to a
wide variety of ocular implants which, as used herein, refers to any structure,
instrumentality or device that is placed into any ocular structure or region.
Ophthalmic lenses, capsular tension rings, ocular prosthesis and lamellar
transplants are examples of ocular implants. Although the exemplary
25 implementations are described below in the context of intraocular lens (IOL),
the present inventionsv are also applicable other types of ocular implants
' ~ including those yet to be developed. For example, the present inventions are
applicable to other types of ophthalmic lenses. Such lenses include, 'bvut are
not limited to, intraocular contact Ienses; phakic 10Ls, and other lenses that

30 may be inserted into the eye. _

| One example of lens insertion apparatus in accordance with at least

some of the present inventions is generally represented by reference numeral
1A in FIG. 1. The exemplary lens insertion apparatus 1A, may be used to

insert a lens 2 (e.g., an IOL) into the eye and includes a lens placement
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one exenpl ary enbodi nent of a present invention. FIG 25 is a section
vi ew of an operational portion in accordance with one exenplary enbodi nent
of a preswotzohnl\égfml on. 15BEST MODES FOR CARRYI NG OUT Tiper/phiENddoNS

The following is a detailed description of the best presently known rmdes
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and i ncl udedaperednaseitiaoepation 440 am1har26&leas’én‘/|ﬂi@201blegégjlﬁWagooft then 3A,

a tapered insertion portion 4A msunbd an A Th IensZ
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The exenplary plunger 6A is also structured such that the rod 7A be

moved in t h@odiian 4A andrraszief ariddsta the exe By imothar mplqnantahengrmavm
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di stal end Q@m@eyé}rough hol e 10 in conmmunication with the | ens placenent
portion 3A. During the insertion procedure, the lens 2 is pushed t hrough
the | ens pl acenedithoug ﬁB@tnfwfﬁAan”BIQﬂ@dafGrnQit%P'Wl't@é thenprersplady iaitso a

heave by it BebRE R KRR RiddoH T8 Btk ISR abBag ik 010,
by the pl ungdles Iefh%ZdﬂheﬂtﬂeﬂgnsplatcbmaﬂmrﬂomSAof t he actual inplenmentation,
t hroygh t he inser% on ortlon 4A and nozzle 9 and into t cﬁ eye. or, in other

i npl ntations epe Plaes MR RATQN ef 1P {ae exempiary Sigee meRbislesatedt r om
the lens pl %‘F?ﬁ@[@ad h&"&f@? Fn%hﬁ BSd)‘?!S% More sp lftcBRY he iSn RS HNK is
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i nventions are not . ary ens |nsert|on apparatus 1A is
a prel oaded fonnmexttfm arleglindrjoat troembaAr,i and Hh@rtademd mseintiort @ostich WA Isin t he
ens pl aCem:"onngccz)tretdltc(%»nth?éAdlstal end of the main body by way of the lens placement
portion 3A. ‘The exemplary. insertion apparatus 1A also includes a
25 longitudinally movable slider 11 with a lens control mechanism and a lock
mechanism. The lens control mechanism (not shown) moves and deforms the
lens 2 during the first stage of the insertion procedure, 'while the lock
mechanism (not shown) prevents the plunger 6A from being moved’distally
until the slider 11 has been moved distally. Additional details concernin—g
30 - preloaded injectors that include a slider with lens control and lock
| - mechanisms may be found in, for example, U.S. Patent Pub. No.
2010/0217273. |
One or more prbtrusions 12A may be located near the proximal end of

the exemplary main body 5A. In the embodiment illustrated in FIGS. 1-7, there



20The | ens placenent portion 3Ain the exenplary enbodinent is |ocated at
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| ongi t udi nal9RF r%f%?’l?ﬂ °n$h'é‘df% %fa|162ylsopr<e\ﬂ%e iAsth€and
second i ndi GhderRal 5988 %ﬁr@ﬁmﬂr@ﬁouz h ﬁéé#sthgdpr%‘iin%’ erld |ﬁfﬂﬁéﬂnms§5§éa be

noted that another set of first and Second i'cia portions 15 an
be | a2t ed dmplereentation; the fistigwiigia.portiom 15 is in the form of a triangle and the

second indicia portion 16A is in the form of a longitudinally extending linear

mark. The functionality of the first and second indicia portions 15 and 16A is
discussed below. It should also be noted that another set of first and second

indicia portions 15 and 16A may be located on the opposite sides (i.e., a

30 location offset by 180 degrees about axis A) of the main body 5A and |

operational portion 8A. | |
Turning to FIG. 2, the exemplary plunger 6A is configured such that

~ force applied to the operational portion 8A is transmitted to the rod 7A to push

“the lens 2.in the distal direction. The rod 7A includes a distal rod portion 20



30 location offset by 180 degrees about axis A) of the main body 5A and
operational portion 8A Turning to FIG 2, the exenplary plunger 6A

i s confi owbed11gdeiist hat force applied to the operationalpcpQpii19hsodA i S
transmtted to the rod 7A to push the lens 2 in the distal direction. The

rod 7A includes a distal ort 20 4 [JP201 59131
and a proxi MR AoRIOX B'?% E?rgof’? ﬁteald\é%’d 06% ﬁ&’d‘ %8%%% %{haﬁyﬁm ng
surface 19 Qurfake 1@ 8 #ts d-’r§'t§| Ehétthﬁtr@ﬁglfg%stt'h% &!ﬁb?bd%é% tRé Iél’ﬁ?Z'(ﬁﬂmgz
during the insertion procedure. The di'stal rod portion 20 and the proxi nmal

rod porti on the inagytiorepiavedyreal The distatwad pamcnha&npddhew@arral €od podiarur es

s are S e GRS, L R T R B
such & manneectferf td bife aﬁéﬂ'@? 'dQl'ﬁﬁb és‘ééﬁ'dbgg Woﬁé’t’éﬂoﬁél‘ @drhb!n Bdis axially

rotationally relative to the rod, as is scrib in greater detail bel ow
The respect iSvepeded ioguthetproxismalrod perisreap ofithe rﬁﬂd l Allecsucha arannerghat

Shenthar r SRS b AlioR Lo ReNThay FiE b4 Rt B BTEAR L e W o
axial (or "li®desdribdinlgreatdridetaitbdlowce that noves the rod 7A proximally or
distally depending on the direction of rotation and, in the predefined

i nst ances di scus FRIRSELVE PIgaFRIaNsd of dhe HexespriAR oAl PRRY t9d@Nth t he
i al |
g?(ls? a1l y depj?g |tﬁig?%ghgﬁ W%Ag eglt .eg'ﬁé%% ﬁéelét;@fscrﬁeﬁ %ewge'{?[ll?mté%n and

referring tahatl fdtafiondl movepmeat iafnthle ppertationalBporiont msmempbaraxmhwwt i on
apparatus 14 de erational. body 2 eLical slotf 25A on

hner - sur f acenBRUSRaTLEEMS daiae Shaty Maike. e afo’ Al BB ‘Sockabics
26A and a beg Egglln@%h' tHe ?J/éctlgﬁeofv‘*@ﬁﬂbﬁr AndP&h %bogféqbom@l‘l 7htARGe

general ly cyli shape. The dis end operation dy 24 1s open and
t he beari ng disoussed Blow sfonoecapphbchttotthe pperationhl podiorTlire thel axial (et ot

or 1 onteat | ona PBERURIESRE B KERiAT AR K Tosh B ChReLak Br BiESBpPERaRg PPl
hel i cal 25 giestioRofther r&aich that the helical slot may be screwed into

engagement with the protrusions and, once engaged, rotation of the
oper ati onal portilenthenend| rndaeferring todxGal3, ﬁbe@ia@mtmaltméh@p@ﬁa@f theal

Bavanc ng aeeidty Moo STREE, PATRIGIRE AN BisfeB8hd ikl 28 4itRusENS 1

over at | eaglott26A 6Atthé enhernglirface36F theegsatatichal lbddye ofdictl meig elebirative of
the helical slot 25A. The nunber of clearance grooves 26A nay correspond to

the rfhber @rOMNEN28D@Ndp? bealisgRAtianA74nd, hea@maiaﬂgpperatmaébaw

Chett ance, SUBSIGAN, Bl EpasB e entlohgaRa alag ity 2.

of the oper andothel béarihg Pértian B7A is \z26d Ht 1R6 IgréRETAI IeraD TMHe he e slot

25A defines a female screw thread. The respective sizes, shapes and

_ orientations of the main bddy protrusions 12A and the operational body helical

25 - slot 25A are such that the helical slot may be screwed into engagement with

the protrusions and, once engaged, rotation of the operafional portion 8A will

re_éult in axial movement of the operational portion. The one or more

clearance grooves 26A are parallel to the lens advancing axis A and, in the

illustrated embodiment, extend longitudinally over at least the entire length

30 (measufed in the axial direction) of the helical slot 25A. The number of

clearance grooves 26A may correspond to the number of rhain body

protrusions 12A and, accordingly, there are two clearance grooves 26A on the

internal surface of the operational body 24. The two clearance grooves 26A

are identical and located on opposite sides of the operational body 24, i.e.,



are offset fromone another by 180 degrees about the axis A 1in the
Il lustrated enbodi nent. The cl earance grooves 26A al so pass through, i.e.,

r epeat edlywoi20i1826AG¢t , the helical slot 25A. The respect ip¢g/iprd@AEss5915Mapes
and orientations of the main body protrusions 12A and the operational body

I 26A wh h I : '
or ot 1 usi ons 45 £Tap! BABLPYR PROBHE Bk irdieen oQpL i AR ‘BIPe AR Ry be

moved | ongi tpghdtiient W hd @idaraféegrGBveshe6 & iso pass thideigh! 1.eNdepBatelyS: 3
and 4, the bearing portion 27A is configured to connect 'to an axial support

portion 36 (ntessaetsihe helicalvslot @54 elheorespestiva izesoshapes and @rigntations21.

The exenpl ar eari.n ortion.27A.LRcl udes an inpsertio ole 30, an

v by pr & £ A BoBY prafbiGHs oA St 5 BPerafGianal dpranrs ordvesre
inward y pr @epugdiegutitifdti WMhePOthe! fl8ardhdeSgrloeves efddsioteBibrishard AfgHdd on
hol e 30 and the cylindrical lumen 32. The end of the cylindrical |unmen 32

i s gener al | Wit @sedanether, dtheappeigdinnal pegiarh A mays kel meved doagitudinally

15t han the jndr i . The axial support portion 36 .is |ocated
on a proxi rra'{Hé)rlljg%st%ﬁ#%gemggf'of the proximal rod portion 21 of the rod 7A.

In the exenpl ary RefeathgntnFIGE| BsandidgdherbddriBg. pdrtion 21 isucoatigsteap t
portion 36 includes an axis portion 38 and an engaging portion 39 that

ext ends out WQPAEGt {9 AR @kial pYUPPORaPOlIN 380 (dscussedakelow)olocaied PRothe FI G
4). e len af ot LS pekt i - : ip%t@ﬂ? xi mal
end 513,?]: ace &I%ltrﬁg gﬁg@& ?g Jg{r%t ?gﬁn?é%yg%%e%aﬁjl y eA'?zr?feAg?rﬁ%&e&%(%

di st ance ovémsestiorn inolen80] an dfwargypprdatruding latelnidg gdméore3dr andteheylimaeicat i onal

body 24 llative to th i mpl . rod rtjon 21 h i n bod
or ot 1 usi on BN s el e aEun e AR § b balets Bebwarn e cs. ©
> and 6). Rﬁ’rﬁﬁrﬁbﬁ‘?dlé’ 30 GAd ﬂweaﬂglirﬁirictalﬂ‘?uﬁgﬁr@?.' 7h8! eMP'df! PR g@id@?‘iyape

mounted on the rod 7A by-inserting the axial support portion Into the
beari ng por turoenB2askgenaagllyclosed biubfaran opehinpe3Bthat Themakesinpdiatreter 38

will npre as the. en ing portion 39 passes the latching portion 31,
and then ret%ﬁ?'?\ﬁ?%cﬁingncgﬁg anded state, thereby preventing renoval of

the axial suppor tTheoaiaosuptorf periioh 86 Raatated diPa ioréximal EndAurfack st bat ed
in FIGS. 5 and 6, once nounted onto the axial support portion 36 of the rod

7A, the opeitheimrasimaloiodi partea 23 efkthe Irod nti.abl énelexesnlay eribodioent on 38

in the proxi - di st N i r fhhe t -oxippl end
sur face 57 ANpaRest UGS 37 OB SE eI iEPGu T A0 i A BBy 51
and is al so 38o&rad ableng=girey puRiono39 kieatréxdendd eutwdrblydiromathe iRdyin®d exfd t he
operational hody 24 is sized to acconmpdate such novenent of the

oper &4 onal 9dheiaxns pArtioRymate ikt 14y, The leRathaptathe axisgrortige heid-ntess i s
Z)f(ff‘;: er thanidihate GrorhMthe® YrbRIffd Cahd BfacE? 33" GRE2BHGLLIRG" porRBn3Ye, the
- generally defines the axial distance over which the latching portion 31 and,
therefore, the operational body 24 may move relative to the proximal rod
portion 21 when the main body | protrusions 12A are located within the
25 clearance grooves 26A (note FIGS. 5 and 6). \
Referring to FIGS. 4 and 5, the operational portion'8A may be mounted
on the rod 7A by inserting the axial support portion 36 into the bearing portion |
27A by way of the insertion hole-30. The axis portion 38 will compreés as the |
engaging portion 39 passes the latching portion 31, and then return to itsA
30 _ expanded state, thereby preventing removal of the axial support portion 36
from the bearing portion 27A. As illustrated in FIGS. 5 and 6, once mounted |
onto the axial support portion 36 of the rod 7A, the operational portion 8A is
_axially movable along the axis portion 38 in the proximal-distal direction over a

-range defined by the proximal end surface 37"and the engaging portion 39,

9



5support portion 36 will not protrude through the end of the operational
body 24. The respective configurations of the bearing portion 27A and

t he axi alwpupponiiggorti on 36 are such that the operati opglpsivoizBA can
be both rotated relative to the rod 7A and noved a predeterrri ned di stance

axially relatlvet ther eterm dlsta at _
mi ni mum  t he"d & Fﬁt%&gt é‘%té‘})e[ﬁ th?heocg gpﬁt PER f'cﬁlngﬁp)ﬂn:s%Ao nﬂ'éq
travel proxi réﬁbr(dl Body er%%de' mota@c@ﬁh@bafb rechi ModsmeRe of the
protrusions 12A nove froth the helical slot 25A to the clearance grooves

26A due to ropesetianeal qrortioe %eAddltlonally,paﬁttherdlameéerdoéﬁmdmammg Aein

prot r ust ons ALY 1t e SGlial BBk 2 AT Sptifapaiutiotad Faiegel
| ocat &8l on ca@martt;ﬁ)rﬁdmies vilfl nbb praiRIEthesugHiee P 8 the/spdrafional Horly 4. set
from one anot her 180 degrees _about the axis A, and the_clearancé grooves

26A are |ocated Jm%qus@eptnée spafigurations, of ¢he bpreRg Poieme7Arand Hsigxial,
eoul 1 one Shpbr{ pOMo"SH 28" S5t Mat i ARRERTAMCh A TR of BT %, | o

to nove t he rotated askativgrtoothesradb AAt and mhoved iag pmtemlhbdthQtapbéta)dallyonS

12A. Therefore t he ﬁbove ntioned predeterm ned di stance requires at
| east hal f delatiMe tpd §t'ied agﬁ"@ci?reéﬁt?rﬁen% thsfagee ipRY o6y é‘\f/vapm"i“ﬁb—fmzﬁlﬁ The

exenpjry Ieﬁﬁx,hﬂﬁﬁ'aﬁétélﬁbég]%@rtﬁé Bgeﬂaﬁ\l ﬁgyp&%oﬁp@,&%&‘?t%ﬁ/e d@ﬂ%g LA

First, viscoelastic materi SIS e lens place
whi ch is prekaard) wn the axiaedsfeztldamas theprbrusibos el@A moaeg‘eusmrtbélhelrbbat
unstressed s

Th I 11 th d f h
e 5t o S S 105 sledranth 'Beoti 2By dus B Haafion ki PRoRPSRIRE!
def ormed i ntpbrﬁ’orprﬂﬂ@b%ﬂd@@uﬁbewuneﬁéﬁroftthetpnchFtﬁ theqheﬂeama& QSA%Ved

distally through 30 operation of the operational portion
oper at i on nayelbas thet aigmbearsosf pratrusioss 42Acard clperanqergreAvemQﬁA the

protrysions 12A n_the_helical scre pe),
or may be pushi n q%gpogﬁés?%qsiv\hh arﬁollof:?%ﬁi’ 8?59%9‘1%3 gﬁéﬂﬁghﬁ ﬁ%%s are
| ocated W t [ihaintdiRIyCHRATANER SFRARIN 3R driotifer, by 180 delyrRds abd¥Pthe axis

2011/ 126144PCT/ JP2011/ 059131 Wth respect to screwtype operation of

t he operati dha ﬁn%othﬁl eleapmce; BEORssr 86 o Ierated ovn ioppesie dsidestef the unti |

t he proxi mal | t Si 2 this
point, the a u I nr& éﬁ?%@ébﬁg"?g? ?{')’dﬁg}b\a%ge?ﬁ%%& f@bﬁ CJ’ntlé ﬂgﬁ}ei @%d e of
the I ens 2. dEgeeepabalt theadxip@ tAsoa rédultieone balf-hen drdesobitrardopértionase to
enga% t he pr otrug ons 12A with the helical slot 25, and subsequent

rot atdbn wi AOTERN BAISTeatEadita:Ho¥sthe qlﬁﬁf@ﬂﬁ%tg”é‘PVQ%ee'ﬁﬁ@r'atq ahsﬂmsah. on
d d 7A h t
e axi a1 JTHHE e ShRREEIGNTH R CTHRRERR, I alRelin@Ribie Mt et el |

anount of r dlistancs reqliees atlleast Walfl oft therlengthagspedieofl the pithaofdthedr serew 10

the | ens throu h % inside of the tapered insertion portion 4A, thereby
further co the lens, as rotation of the operational portion 8A

continues. Screwyh 9\?% t &Ryt i s not
desired, until thegiégg Argulgﬁﬂls the&pgélgé%%sh?%%??ﬁgbﬁe%tgﬁe an &Pﬁto t he

eye. 28ur ni nd-insd \psrsqelagtp‘etnamtadua suppligddodberiens plaseoent podiin 8Apwhichs
operation en L he ru5| ns 12 are | ocat thin the

cl earance grj%@%@gg‘%‘iw\ﬂma Iﬁ%%? Wﬁy M3y ﬁ‘ﬁ stt?lr ||ne%rggiqgéa|§dﬂ%ﬁvggsté%§% th
the protrusispste. TRA, sifed Pr RCeRh WdvedPlesRakd/ RfhieRdzRisk8 thel IBRE X Qéfﬂé/
after the slider 11 has been noved forward or after sone degree of

screw type dyehadi datalinsoutapietheplenseplacemandrortion sif wed defermedr isle taype
operation tQredetermined shape. After that, the rod 7A may be moved distally through

30 opera_tion of the operational portion 8A. Such operation may be rotation of the
operational portion 8A while the protrusions 12A are located within the helical
slot 25 (i;e., SCrew-type), or may be pushing the operational portion distally
when the protrusions are located within the clearance grooves 26A (i.e., push-
type).

10



20 push-type operation, the orientation of the operational portion 8A
relative to the main body 5A nust be such that the cl earance grooves 26A

are aligngd miteishe protrusions 12A. This may be acconplkirgbad/3o150t ati ng
t he operational portion 8A counterclockw se or clockw se, although

| kwi i f db t | kwi .rotati i, | t
Coanl T heCr SN BRSPS TSNS oBRtAoR T PR SHeEfidTAl Forieh M Ik o
bel ow, will dirati®sa!!dorfich whﬁiveaomsﬂaﬁgturfﬁf tHé‘glrdMaVén&rbgttit‘iﬁ Halliexl &t

direction. Once the cl earance grooves 26A are I gned wt e protrusions

12A, the ope’&‘éaab@tﬁ?theguotrusinnsAZ@alrm thisdpainy, thawbblétlirmjsurrﬁm1aics‘tradl7}¢
force to ¢ naserdk PaiGredaet eaR. e 1668 2 e ORuARBR! BtinisA ey

rotate on itthe@We rothted, clodkwiss @b eMgagentpe dretradibAs t1RA @itAttRe tHigicapsibat | on
portion 8A when the Br otrusions 12A are between sl ot-clearance groove

i ntersecti ordd, antk spaseaurRts wiatiomll the Hppsiated i@ﬁdzxiﬁbmwnmtmhgw )
f dy, i L.. : .
nozste o orobeeidre g, andol 74" Ffie fahtl M\ Sodtaibian SIoR '8A e

2011/ 126 144R@GH MHRPAMINTAGEE axizligvistsy fenctiparattherpitch of theTheliol efstaasre
grooves 26A al so prevent rotation of the operational portion 8A unless and

until the prastd g ymeunbef egtation. i Hirstpda ArWilk then engagethe fens2jangadirivg ot
2 h | . i ,
SA affl the yppLd WOWWS%&& fh'éetahggﬁ‘glséﬂloﬁ%%@gggﬁ, tﬁer%%&gfp’r'étbe\épe

operation, precise ere I's suc nnent , yi ng I onal
force to theoommeasingnthe |emst iasnrotaticrerdf theeopgrationalt portionf 8Aotaritinues|

BT SRR PR SRR S T

gui de the piag s 715ushes the RehPRIBLLRNG nBEsbizR AR triseydie axi al

direction and the 1Ooperational porti w rotate. It should
al so be noted herkurningt toapush-4$ynes seperatiov,e andd as| Ingted aalzave, npEsicE/pes and

oo SSPEIPL) RG] PECoRIRAIS T2 L SRS

predet er m nefedtafta@f6oves LOA. Thexisarimay raﬁ?ﬁ itRe® clédrBAsé giBe¥I26A&ithlS T od
7A. The predeterm ned distance is sufficient to accommodate the anount of
rotati on nedbesPaetjusions 12gn anddrrereed Milbepugholypeopesation timmediatalvaftesi ons

12A (i.e., - [,0 [ o) ' h i ILLlustr in Fl GS.
127 e’ sudliE <Bek JAThR Bnr ok @3 ok G 3B SN beblea Bt s R nea
whi |l e the ussperatior tlagstakenplaces. e bides toPswitdh didnt Gchausty e/ pperdatinatd on.

| ary cl earance grooves 26A are forned parall el

20 Additionally, as the exe 6
to tHdlens %}Jﬁaﬁuee r@%ﬁﬁ'@:%@v@ﬂemﬁ@o%ﬁf ithe aperafianabPortien B4y iedafivesiot
o et on: SIETIERGR SR bE AOATASYS BRSERRCT R0 SIS i,
t he oper at orwittesthee protridiens i 12A. aftis satayndd ratoonsplisbeti bys rdtatingdtHes A
I ndi cate, mo%nergtlioirgar?Ed portion 8A counterclockwise or clockwise, although
counterclockwise is preferred because counterclockwise rotation will not result
25 in additional distal advancemént of the lens and, as discussed beIoW, will not
result in axial movement of the rod 7A in the proximal direction. Once the
clearance grooves 26A areAaIignéd with the protrusions 12A, the operational
portion 8A (and rod 7A) may be advanced distally without rotation of the
operational portion by simply applying a pushing force to the operational
30 - portion. The operation portion 8A will not rotate on its own. Also, the user will
not be able to rotate the operation portion 8A when the protrusions 12A are
between slot-clearance groove intersections. The pushing force may be
applied, and the rod 7A moved forwardly, until the lens 2 enters the eye

through the distal end of the nozzle 9, or until thé user desires to switch to -

11



25w th one another, that the exenplary lens insertion apparatus 1A is
susceptible to push-type operation. Referring to FIG 7, the first and
second i nsoebay/perstsi ons 15 and 16A are | ocated on the neicmibzdyo®disiand t he
operational portion 8A such that the clearance grooves 26A are aligned with

the protrusi _ the first and second indicia portions are aligned
with 30 ong%g%%%%g%t%%her words, when the user desires to enploy
push-type operatiThe cldanceigroerss 2B8AYalket plevehheotarien aifi theabperdtionan 8A
(if necessary) . until first and second indicia portions 15 and 16A are

al i gned. ThéarkerBA umass @hgt ¥ tbe rrelsusigasiZdy gresalignad withi 2 ipertasy of on

oper at onal perieeR! Bt 295 e St R RR s S Reht 6 i fy
exenpl@ary | estsewtpse openatipm apratisely wheenttene liy suzhr aligrimhent, lyy applirgnce
nuneral 1B in FI G h% I nsertion aPparat us 1B is simlar, to insertion

appar at us 1A0tatiopahipree 4o dhe opgratiosahPegione Absent thesprplicaipr i fetationsl

simlar ref I ' - : :

ol udes 5 3 e e B por BT BB e e pRARIAR 1 SRFERRed B,
10) with a reogoftidrant the heficalaslob28A, fbetclearaBBe diepees Roewd guidesthe
T e e
incl ues a | pepatidit} PORYN WAMAdtQBtads, a tapered insertion portion 4B and a
nozzle 9. Alens 2 (e.g., an 10 10L). may be fol ded and | oaded into the
cartridge 40, andt siheuldaisa bdgwtedbarethalr asidissussedabavhapdtillystiatédin 50

| ocat ed near ISt nd_of the main bhody 5B, .at, the tine.of e
nser t1on- praGaadt 80 thdhR renper Vet ERtdhs.f LRk oo PRI Reficand
pl acement . pahé izxial supperIbortibr IGRART SGCH R the WpePatidriad ottt 8A haly e
further conpressed, and then into the eye by way of the nozzle 9. "15
cartridge 40nexsd perredaieraingd distanse Iattgammgmalwepﬂ@h withogt mavingthe
proc re. ' - - . f enpl mai n
Pody Thel uaded J e biRsenihe dhahin AGiete Afctrinclife BEEBROTRY, ¢

are two protofustation rietBsshnctt &lignlfhe cegraee $paVés 26A wittethen pestrumisrisaces
of the main 20 body side walls 14B in the i|llustrated inplenentation. The

pr ot rusi ons 22H(ifefOnrenall satation or lesmincthecorhodimenidiustatethin E1PPaded. of
the associ atgds i noppsht f?é\ﬁéeﬁ‘%é ?odlfﬁ_%ﬁ! ftr%elehg‘% ﬁ%?tbeorfnaﬁrﬂﬁin%ﬁr\ﬁ@fﬁi .

t hread. The protrusions cooperate w e operattonal portion
t he same marther uaer t $witghes rfosmorscrewmdympeopeiationl tpopusimtypkesopefadidnabove.

The | . ib 25 52, | ocated 180 d 1, the i
e ol e AR B 1% RSP0 deteeR oRarton therer
The | ongit U%@C’léné)'éld@aﬁ@ihg%ié)% b t!hbbintﬁ%hlgﬁgtlﬁ'nh@f iHel HsilcaflsR B adigrent

is parallel to the lens advancing axis A bs 52 prevent rotation of
the rod 7B, pessibile toswitehfedrovgcremityre apemtiongto pesh-typet eperatienpar fioel to
the |l ens advanging axis A 30, As.illustrated in Fl 10 and 11..the
exor! ary. pIARDEYBR Jreraicn B Seed- PP AR oy BBPYFiohe AL Bo5BR mal
rod portion 53. O fiist BRE @edbhd thdisia Perorst15 aRdWBACIAdICAG, AeerPaligREE i bs
52 reside, are located on the exterior of the proximal rod portion 53.

Ther 2%re t withyuerre aneibess that, thecaxemplesy lesgr desertipar appaatisieAnier
surfaces of smgefi%l@ tBOﬂYsh§fy98 &?érgt?on. Referring to FIG. 7, the first and second

indicia portions 15 and 16A are located on the main body 5A and the

The

operational portioh 8A such that the clearance grooves 26A are aligned with
the protrusions 12A when the first and second indicia portions are aligned with
30 one -another. In other words, when the user desires t‘o‘employ push-type
operation, the user need only rotate the operational pJortion 8A (if necessary)
until first and second indicia portions 15 and 16A are aligned. The length and
location of the exemplary second indicia pértion 16A insures that it will be

visible regardless of the position of the operaﬁonal portion 8A. -

-
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WO 2011/ 126144PCT/JP20111059131 14B in the illustrated inplenmentation. The
I nteraction between the ribs 52 and grooves 54 prevents the rod 7B from
rot ati ng,wohiigi2edsdsowi ng the rod to nove axially in thepprareerebssasnd di st al
directions. An axial support portion 36 is |ocated on the proxinmal end of

oper at L onal - por + FoTptae PebielaBleRS hetth Spbaaipd Kosriall s Setted y
rod- shaped heféyelsob niferdaiPtB & IF0GaB. hrewtidroapparatns1Bhanadildotty insérticy be

integrally forned (as shown), or may be separate structures that are
secured to @PPaEAES hEA .InTHaNYutespedisarBd esimilar talemests afgpearessijed by s

. e . 1
ona 10y A T iRiCeRaRRe8 Sulie” Fof Raninle B hERih athoBlad ol Ritiddes™
formed i n t kemairt Body BBhaitle adfodkhgortiod-Sshapech phegeb BB (FIG. 20pwah iantd

portion 27B_js |ocated at the distal end of the rod-shaped body. The

hel i cal sl ot’B288d @8 oprratignalgppltian S8 dieren hewgvandhe frseriianh apparatus 1Bes,
shapes and [ rgaﬁ < t S : e%{&d [ ot 25B
are such thgé atehe Igggcsoeﬁ%tegl L}Eeﬂw{ bég%'sagér}éﬁﬁa n ooz%aﬁgré%gﬁl‘:éhw&tghnﬁ?e

pr ot rusi ons appdratosicko Hredaanedl anr exerhplary oarttidige dpenaludesa lepsrglacem&mt wi | |

result in axial enment pl ynger,. 6B. The e or nore, clearanc rooves 26B
are paral epo&pr{?}é, Iaetﬁgegqft; ety HQF@nA‘?gr?di‘,d ?rpozlzﬁebi gl Igas Ea?eea-’ an
embodjgrent , ' bl I i &ﬂﬁ)t

20( rrgaoerﬁred '?E’?@ ggirfglldbg??@tk%égr%av@?o ﬁ]eecﬁgﬁlél%%:h%s,ﬁiﬁd lrZh%Bé T ed%nhhr%]er of
cl ear ance gseovess 6an raftacbment pootich 66 lobatedurdasrthefdistal endcafythe main

i d di .. the 26B
Phe ext er nalbo0 ot BEFHE AIhEunsaTaR hGeale. THEbRBRR AECP IR e S6s
in the ill usénsabetbrathe déme placehfert Poric tAFouyirtHe tapebed Risepfior gértion

rod-shaped body 2557, i.e., are offset fromone another by 180 degrees
about the aMhera it isHurtbeeeempessgdoandshensintaltbe gyssky wayafdhe nozale 9.

and of ent arEncatoqs, A0TAR Het Fomafed st e HBGERAT Ho G 3078y e hoa,

cl earance gpposesfur@6B are such that, when the clearance grooves and
protrusions are aligned with one 30 another, the operational portion 8B

may be noved | ondiWuiagnta IRG. W, t Weuinnest aurfase 1ietheoexemplary main body
' includes one or more protrusions 12B and one or more ribs 52. There are two
protrusions 12B, Ioeated 180 degrees apart, on the inner surfaces of the main
‘, 20 de_y side walls 14B in the illustrated implementation. The protrusions 12B

-define a partial female screw thread and the surfaces of the associated main

body side walls 14B define the root of the screw thread. The protrusions 12B

cooperate with the operational portion 8B in the same manner as the

protrusions and operational ‘portion described above. There are also two ribs

25 52, located 180 degrees apart, on the inner surfaces of the main body side
walls 14B in the illustrated implementation. The longitudinal orientation of the
ribs 52 in the illustrated embodiment is parallel to the lens advancing axis A.

| The ribs 52 prevent rotation of the rod 7B, as discussed below, while ellowing
the rod to move parallel to the lens advancing axis A.

30 ~ As llustrated in FIGS. 10 and 11, the exemplary plunger rod 7B
includes a distal rod portion 20 and a proximal rod portion 53. One or more
guide grooves 54, in which the one or more ribs 52 reside, are ‘Iocated‘ on the
exterior of the proximal rod portion 53. There are two guide»groo\/es 54,

located 180 degrees apart, on the inner surfaces of the main body side walls

13



The exenpl ary bearing portion 27B includes the insertion hole 30, |atching
portion 31, and cylindrical body 32 descri bed above. The bearing portion
27B (FI GMd)roandernsi al support portion 36 (FIG 11) operatrgreninivest WO
2011/ 126144PCT/ JP20111059131 nmanner descri be above with reference to FIGS.

Co the rod 78 &R My PBKERbrgh. e pEeabh BaRelid B g -bm
screwtype qpresweds 54 prevenis lthé Y& 78pR6RE ictating) 'wHileoalldWieg the Ped P @ficid on to
screwtype operatjon, 5 whenever the gperator desires, as is also

descri bed aXaly mothenhgfoximal andddistal diractigns oAl axiab suppert aastipn 36, is
: . v . ! . _ A i S
on the. rmi nTBcaIEY KB thE roxPRdRs it Bros P lad BOMBREN, M0 e & al gn

the nm& n body prRefesimnt ERE #\dthel exraplacy opematiohal pBrtion 8Benoldesra al so
descri bed abgve. her set o t ap second indicia portions 15

Ano ! f fir d 10

and 16B may B haRacLapeiRoRal B%\bégt@%ade@-s@@ped,qucyc%%-iB?%,oeﬂaé@naby 180
degrees abo Xi [ d; [Xela¥-Y [ B,in
so?re i mpl errelﬁrtljt t?%r?@d ﬁdt-%r aétqi\ygﬁg?ﬁ%gi%ugg Itnﬁegféﬂ;e;r ancde?ﬁér %3\8/2@32%':3 are
vi si bl e durimay Uz sepdratanstoectateésgtieat are fsecheed do ook | arditbera THEB, outée
first displa orti may be om tted. _15Turni 1o FIGS. 13-15 a ns
insertion a ﬁ{q'jso 3H§;r?6df Peddl _Ye,5 i'S %&bﬁ%?\mﬂ)é thejsame: a6 that Phﬁ"q ens

i nserfg on appakitditod Pottldniss (Ial"(?é‘ﬂ 10“ar§dfi Q’t@?] Ahélitdl si"IBEREAd BRe GHheRe MY

be configured such that the |ocations of e one or nore protrusions, the
one or nor e dgaraned @rogven e, arshdomted lirelthe aduter surface afether wsdshatias

I I [ ' t 1C- Ll lustrated in Fl G 13-15. .20
"ol udes. 1 g0t LB Bollors 7l s BB AL et ghd pf iR ot
includes a rsh@pé§ o). ATheopelicdll §16825BHEfIMss 8CenTdle $@ew fhréad |dmdethed
distal rod portion (not shown), a proximal rod portion 21 and an axi al

support por t'Eepedige giges.opbapes @idl opentations suf hﬁ:|pmtétgsi@msl JP& andoth® body
24 beari: ' . The | ' i
angi a beg Ilegl ROStt LeR 2:17rg shBgf {Hﬁéﬁeﬁé %el%%?ﬁl@#\%g%&b% O%grle"gv?a(amﬁﬂ p &

| ens Pl acenment 25portion, Tapéréd rnsertion p are

not shown. enga‘gel-rkem,wlithwerv@rprdtn.eimmrand,ozmbepengh?@d,SGoiaﬁchUMStme or
nore protrusions 12C. There _are two protrusions 12C, |ocated 180 degrees
apart on t h@Perptianal portien: 85 williesgdpAxiahmovea@nt piunges GBieThe janst okt ed

i mpl enent at ijge éﬁesra%;cegq{uabgyéeé?&eggr%rﬁ ytaﬁgégéf;@sdv@ﬁneés&gwa efﬁg and

30t he inner surface o e operation ef1 nes root o
screw t hr eadhe Alusthtechémbbdim@RCextedddargitudimalysovar e least ¢he entineciengfiC ar e

orTegh, On, Lo Rl UL oS P Do oP eNeip) I 288 i a0
B?prh at Lﬁg%%aggé BiGRVEYSDBBS el irespdRdN®d | Rl rthilerdbf MifD B the
‘ protrusions 12B and, accordingly, there are two clearance grooves 26B on the
external surface of the rod-shaped body 57. The clearance grooves 26B in the
illustrated embodiment are located on opposite sides of the rod-shaped body
25 57, i.e., are offset from one another by 180 degrees about the axis A. The
clearance grooves 26B also pass through, i.e., repeatedly intersect, the helical |
slot 25B. The respective sizes, shapes and orientations of the main Abody
protrusions 12B and the operational body clea_rance grooves 26B are such
that, when the clearance grooves and protrusions are aligned with one
30 ~another, the operational portion 8B may be moved longitudinally. without
rotation thereof. | |
The exemplary bearing portion 27B includes the insertion hole 30,
latching portion 31, and cylindrical body 32 described above. The bearing

portion 27B (FIG. 12) and axial support portion 36 (FIG. 11) operate in the
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WO 2011/ 126144PCT/ JP2011/ 059131 screwed i nto engagenent with the helical
sl ot and, once engaged, rotation of the operational portion 8C wll result
i n axi al wowvenenti4pl unger 6C. The one or nore cl earancepgrgexasoResi ar e
parallel to the | ens advancing axis A and, in the illustrated enbodi nent,

i ol i r oot TP arBe T tefe e o ETsh 0 BTG 6 Lol IRE 3k Bbu oc
26C may cor rasysment of tihe dpemnapfpdmm B ativetto theodd ZBCSueH, axial
accordi ngly there are two cl earance grooves 26C on the external surface of

the main bod)O¥RMent dn tuEnfagtitatgs swvitehings om SPF%N-WPQJ@PEE&@@ torbyahnent

are | ocated o] S f C, a et

from one ano?é;bereggr%iég d&e"d(ra@%rgI J{)outtg?%e §>8<|pésﬁ° s%(r: vg—l)?&ncéﬁ%@fgé\ﬁ/% 26C

al so @ass t Mfm@verlth@operaipedéewkbs/ asnisealse(desctlb@d fabbveaTo shatterthGndlhe
and orlentatlons of the operational portion

respective sizes, S
protrusions ?é?ﬂ"%éoﬁé Sl W@Weléllsﬁﬁ@@ RIS PBds EF%"@%@:W'thl‘fﬁﬁt when
th |

e clear an portl Onmg%‘i‘a RS r{d‘%B fHeen'%llﬁ gaﬁglﬁﬂ Ehd ngmédﬂ'e

150perat i on rmve ongitu Iy WI t1on
t her eof . 8B Hmaitrhay b@(lasqzﬂ &o wllgar’themanerbcndwpmjpwlcmwSZBsargbnmaaMc;e

P tbet ant IbPYES ZREY B e Masier e clsseabed aboye; AootiTeset SR G -
apparfg us 1%e'cbhéf$ﬁdlé‘lb rt.@nth%nd&e@nw%ébﬁh{@roﬁkmﬁéés@rﬁdw resent ed

by simlar reference 20 nunerals. For exanple, the insertion apparat us 1D
is cartridgdocations affseti by | 18k slegress rabbutjanEDA/)A oh the oaik pody i&%h &1 and

a plunger 60 ro d an o ort Her e ver

the fnner soReRRtbriY RRUST A BoRbinflepiifaudy. Aitoaleyhfia R he

25D, one or di@dranéé QRHSVEE 28BOANE VishA®. duRitd G8E aid aarﬁ%egang#eecgwmvm 540
The cl earance and guide 25 grooves 260 and 54D may be conbined into single

grooves (as SS8O0RA)NdigiakB, Bee Sesislisniay gediondsay Petdmittedpect to the pl unger

6D, t rod 70 | taal (£ O 0 tion
55 wi 1 one or moysiERe e k1S L SRS R R B e Dh g (PP
oper at i onal atbetwise idéintibakstoahdilers inbaion apparatusoraillubivaedit RGS. 4-7 in
rod-shaped hody 57 that nmay be 30 connected to one another in the manner

foaer i ooc o Bo 2. Peraibaimay essaniiugen SUSh thaldte: ORatanDeh the SHeL pbny
One or nore rﬁé@ﬁ#ﬁgg%ﬂslm 6hé o?mﬂbqg%ﬁgﬂég‘ﬁr@é\}s apegrtbég%hgél §I8f9aﬁa

r od- shaped body opert atl onal
integrally frevemdd(ilaes#xemnlarydensm}setntaorsa pardtes 4Cr illustuated in G aBeIS

t t 2011/ 12 4P /JP201 10591
ST TR ot oo SHER B exapiite caTai RBIY 156 NG A LG 86, ThecRaEPE Bt
keys") 52D, jhQgatsd rééercﬂaaa%@ﬁo@é@hénan 6@%@W&oﬁ%%l@@e§?‘b‘?ﬁ§ﬁ 54D,

al so | ocated 180 degrees apart, that together prevent rotation o e rod
70 while al |rodnp®gthmewt@bowo) rﬂ)pm)qlmahnddeportlon Pieandcan ax@y anpporg particn A. 5

pr ot 1 uet one o3 MHRaTRIH gRFart SkeingCBED & e ali§ TRy P 6l Ao ¢ ne

rod- shaped heford 27:f TReSinkBRIohoBppafatidIel G @ISy ihbluaas - a Toes hrhé&nkns! ot
25D defines a female screw thread and the respective sizes, shapes and

ori erd@at i ondostion, Hapeyestinsestion Hortiam, and nazalexavhiepre net s®m.ar e such t hat

the 10 protrusi Cr, n h | ot
and, once engageginérstﬁqv?%’rﬁoftﬁ hgp%£é§%$| % F%E(r)gq Y“&%lugégv\?ﬁ§ {;Fj{]?f
axi al m)verrlmbtru@ungaQCE[IheTb@rentwwprO‘mfsﬁbnsl ¢2Caloated dd0edegiels &
parallel to the | ens advancing axis A and, in the illustrated enbodi rrent

ext end Iongl%cfhﬁal”ﬂr)}ero age |Fadhbe t pRewtionak Pedyt 24, iBadhe eﬂluﬁﬂat%

axi al direct ah

arooves 260 MBIdtafioh, Fho phauSpRt 12EJERR e LA ARl iR IfRaG MR
enbodlent . thddncéraudacs o@rtbemréﬁ@mailmﬂypaésdefmesu@b root eof, thlees@et/\edl y

i ntersect, t e helic 0 The respective sizes es an

ori ent ati ond (ﬂadt ﬁ\eh‘%'ﬁﬁﬁ IBi)agérﬁQﬁ PUR PHAYTE StP3lARCe ﬁéo‘?f‘leé?qfl@ée Bskks 260
are such t hajy tieh@DtdrhSurfd RABRAMGE rHARCHSSy 30 PHOHHEAICHSt 25€ defines a

female screw thread and the respective sizes, shapes and orientations of the

protrusions 12C and the helical slot are such that the protrusions may be
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20al i gned with one another, the operational portion 80 nmay be noved
| ongitudinally without rotation thereof The enbodi nments illustrated

in FIGS. Wwobei118@6114i ncl ude two protrusions that are 180pdegpagsodRart and
two cl earance grooves that are 180 degrees apart. The present inventions

, h , limted. For. 5 I h b h ,
four or " mor eebrwed Tl qraaginent it (s FetaE 51t 2ndp bRcs RheaGef et Bh,
of f set by 9QhéegersfonaMportiorf 8C! WY feBalt i taxial Fholdifessinrbat 66. ekl &

sl ot . Turning to FIGS. 17-20, the exenplary lens inSertion apparatus
1E i | | ust r at@dnefeeglenrance grabvesrblaaneyparaliel tarthe denshadvanging iasis Appdr at us

1A 30 d A . i ; I -7in f tion.
W't hor especth e, MASAteH bty B&ied lorbRunhiafy.dher o4 eRSY 1B BhRtE "
among St her |efgthgtezsured ih PreoxxiaEdifsstion) B tHoRéliddF st 285G THdndfbapef an
operational portion 8E. The _main body 5E has a hook portion 13E, an annul ar

wal | 14E andleargnge agiaoyest 26Fothaki eateespomnd toethe inymbero of maiy bodicenent

B honal e, “whrERSPAe Re aid, Ao IB0y R S G B Beod GRRVLB RER0RH IRE: ™

shown) and axpermal saface bfpthet mzin BbdyTHE. dihey gldataide REGdVEdN28E MAtheéan
oper ati onal ,Hlfod 24E, a helical slot 25E, clearance grooves 26E and. a

bearing port! Ut ai@%embmimg%%rﬁdee@@é QQ)OBPP%BG Hdeg g H@maﬂbp9¢bﬁca§e5i S
descrqced ak&?éeogfslet from S’Hé%d%é%%ﬁ@o;&égﬁgapsat Rt 4BET | FRS cldaishdd On

apparatus 1A and lens insertion apparatu ens I nsertion apparatus 1E
has a pl ur algrogves 26Calsapassthrbaght inat repeataegindetdrsect, thefrelieal slat 2§Cand

iall t ' dy 5E. T t ' def i I ! t hr ead.
The pr ot rusi Uk GG S5 NaREA T 1S AIATSaPT Dge P RBaABORAT

divection whbfhsiahe 28 icPine fatfodk cRBFARY 8RRVES! W6 AeSsuch that,

circunferentially offset by 90 degrees.” The inner surface of the
oper at i onal vhen thenclegranse grooves ard psotcusionsaresligned whbonaranateerathe ed by

oper ald onal ravtlH BEr 86 Tnalhs e BpaRiFahy Fin8R it et athe ” 16
protrusions 12E gmothér &Xsmplary Rids iﬁémioa%gap?sEatugwgéﬁé@ﬂyiréﬁr@semealby‘ o

nmovenent of the operational portion and rod 7E. The user may sw tch to
push-type opefedenesm nuesal Yo iimf|Snib clens insediog: arraratuse D ip shbstaatialins of

protrusions Jo a : at i t] _ ' | ndow
29E, ‘whi ch éﬁlg‘?rl &n@é&w;?ﬁ%gﬁéét%ﬁ fbﬁg{epfre'gggﬁ%?@ﬁé éfg)%réiﬁﬁ:t@g”%g%gq nqe user
to determ néFIGH) 8hZ hard tdimilal eslements gireov@sredéitednthyt Rimilaseference

protrusions 12E are EI igned. In the orientation illustrated in'the FIG 19,
for ehnpl e NUWPRIAIRI FOTLERMPIEotthEsiNgRRIoN2PRAMBIUS 1 Ghisd calttidge-Bassdeanst i onal
portion prot; Tgal] ' s L £ regut | Waly tion,
and -sonme of Iﬁﬁ@ﬁ%?ﬁ%@d@“&f%?%ﬁ gm;édgp;go@pgi ¥ ea(ﬁtla}lée)p\;ﬁ\'nmﬁ%ow ZB@hcaofgoghoul d
al so be not & tamat an heperational rebotior? @D .nHers hdwess) dre inmegrspfddecof the

operational portion 8E.durin crewty erat] Conversely, the
orientation %emfg?rrya?@w Eﬂd)'_-%@sll@@lq% S%eﬁg ré@gggpf SBf qrrlgﬁ{%/ﬁ[garance
ori entation grbbiisd ebEEntor & mble Jitieegrddi@siauts. 'meeé‘fe%?&r‘?ceggﬁ@:@ﬁe%'z
are aligned Wwth the four rows of prot rusions 12E, thereby enabling
push-2ype ogreaves@6Daand rfdtbhinmay beieonsbingd intoesingls graovesr @sgshavre) or
may be separate grooves. With respect to the plunger 6D, the rod 7D includes
a distal rod portion 20 and a proximal rod portion 53 with one or more ribs 52D
that reside in the guide groves 54D. The operational portion 8D has a disk-
shaped operational body 56 and a rod-shaped body 57 that may be
30  connected to one another in the manner described above (i.e., with a bearing
portion and axial support portion). One or more protrusions 12D are carried on
the outer surface of the rod-shaped body. The operational body 56 and rod-
shaped body 57 may be integrally formed (as shown), or may be separate

structures that are secured to one another.
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30w ndow 29E. Yet anot her exenplary lens insertion apparatus is
generally represented by reference nuneral 1A-1 in FIG 21. Insertion
appar at uswbAei/ize14@ssenti al ly identical to the insertiomrcappanabiss3ilA
descri bed above with reference to FIGS. 1-7. Here, however, there is a

plurality of axigll p 4 0 0 3 pr.ot ru5|

12A on one or boﬁh )S(q%eﬁﬁgt?atpﬁ\o ﬁgrﬁd%%ﬁ% g&%ﬂ;é é&% ﬁgé éo 8Pt he
pitch of theénmzhanicat Réyé‘@f|5l2cla|lo¢]aftQ@V16802<5é>gre@§%p@ﬂV@hﬁﬂﬂér@éré h@o@&ﬁj@f
rows of multiple axial I%Ospaced protrusions 12A, both here and the

appar at us i |9f9§¥¢sa§4,=la alsoppeated (FBO0degrees gpaft, that tegsthaspevenkraiation pf ty of
he 5 t
the Smovenenfeobg ;ngwggeg%g(} ki 9qb?g§a&6 el taﬁgsvzsoﬁsyfoﬂ@@g@%gpA ype

oper ati on. Fusi ons 'di SCUsse ove
cor r espondi rihere  argpaailsd otwof patmsiony t2Dsatbcated 018®rdegreesli apatts, Thhi ch

b th d .of th nbod t bed ab th
1o’ prot ?usf’@r’;“g?ﬁg'g;ngthbﬁ: G ZR0E SR S R ABRIHING. sutaceclitbeiredt
el liptical g teae(so%sve&?fﬁ%ﬁj%t ec?f §C£§ Inc{egd The r@ﬁegpépf 25D

oper at i onal t| on udes one or
hem spheri cadeflpeej acfernake etev thrdad hanéxd’rqalrespea:tanen siredy ﬁ#apes and

|l ustrated 2 | | dal
oA 1 Suoh QrBRPnsiosbe PrktRions 12tk abd dhe HEMA SIpb a5 0 e sy Bh e the "
oper afg on ( §rbtrusidfs PMay BEScréRed hﬁtooéﬁ@!h gerBert wﬂfﬁ"ﬂﬁé‘hb}fé@)slé’laéhc?r%ﬁcf@ I ess

abrupt. Alternatively, ‘or in addition e I ntersections between
hel i cal sl otengagedheotatien of th@p@ecathalm 8bvwil myltmmaxm@ommedt

corners in e identica of, t he

cobodi ment's T8 g ad SThor¥ cefieh BRdyRSiian e AR o8t ighs,
oper ati onal guvahtipg @Bds A dnd inigrsillgstrated epebaiment lex@énd i&fﬁgitﬂéhﬂéﬁf&%@ns of
the helical slot 25A and the one or nore clearances Cgrooves re too,

the curved SdpastifiRegntiradengtineneasied rinthemxialydieecdipnp ptithe iheficalssiohe )
h [ t
exerpiry oo Higtp ek blearktbehb iRl 248y Yot ond dheriiohbfbyfd © "¢

lintation, ddgeeemnpelne muspatudrembodsnémr The\marén@é gtdoveis@BD alstypays nay
not be equal he nunber OL/( t he cl earance grooves. The nunber of

cl ear ance griBm hey sRegiedit krtersgah the deligaielpt 850pr-r6‘€rr@§P§ﬁ%Vq BizEfose
| nstances wigBel ihdRRAGorR B Y naf!Bhd /ﬂra%s.aﬁ%ga Bodhd it B fagév?c% of

t he heli cal ts are constant I1n the e i ments ove, the
pi t ches may graoyesal6bgarersuchxihak, Weenthe ofearbmesgmcs/esTdmi prottusionsf atehe
end of ortion, for

examAG. o FAAEY B ARt | BF CBRFGIE { RRTBRaoL ek BRCSB he
| ens nore aqgw,%%l)_{aﬁltﬁdm rb@RenitSereagsi ng through the di s'EaI end of the
i nsertion portions or exanple, the operational portion 8A-3 in FIG 25
The embodiments illustrated in FIGS. 1-16 each include two
protrusions that are 180 degrees apart and two clearance grooves that are
180 degrees apart. The present inventions are not, however, so limited. For ’
25 example, there may be one, three, four or more of each. For example, there
may be four spaced protrusions, offset by 90 degrees, which follow the pitch
of the associated helical slot.
Turning to FIGS. 17-20, the exemplary Iens insertion apparatus 1E
illustrated therein is substantlally similar to the insertion apparatus 1A
30 - described above With reference to FIGS. 1-7 in form and operation. With
respect to the similarities, the insertion apparatus 1E includes, among other
things, a main body 5E and a plunger 6E with a rod 7E and an operational
portion 8E. The main body 5E has a hook portion 13E, an annular wall 14E

- -and. a plurality of protrusions 12E. There is also a lens placement portion, a
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WO 2011/ 126144PCT/JP20111059131 includes a helical slot 25A-3 with a pitch
that is smaller near the proximl end of the operational portion. The

ori ent at i\ 20f1/baghel ical slots nmay al so be reversed secthior1/0s9131
countercl ockwi se rotation of the results in distal novenment of the

above- descr iREHr BB POBRIb AN R MO ARG M ook PP Lierd 15 At
skilled in tah?is% fod bbﬂIO]?l. (nBt SRERA) Ahda PrBRinkAN 26§ pBftidM121 Pries Bpbrdtionant | ons

extends to all such nodifications and/or additions. 10 WO '

2011/ 126144 poTiiaP2B1hasoad operaticaahiody 2AEpa inelicali sipt 261, dlearantce grooves
appar at us, rising: a mipb efining a, longitudi pal axis; . ba

pl unger, m)%g) gntfglr}%qr\pg Rq{[}?’ﬁggﬁéﬂ# ﬁo%'%eﬂﬂqp%’ rhax'épf"l&f)%tp?ft'&ﬁ Zhd an
oper atg onal ipgesémied fbaeabl y mounted on the rod portion; wherein

one of the main body and the operational portion includes a helical slot
and at |east one Tlttsnl@gtt@dthmnnfgerem@\@ehge@n densnserien apparatys 1A and

and t he operald aias Hopaials fEleos insprio, aphA3R B RS A HIATHEoL 22
and shaped tmofrugions tIRErhahere'sdadcedl ciufrifesitialy bRt axidllg o theaRain 1wy

| ongi t udi nal IEy ext endi ng cl earance groove. .
SE. The protrusions define a male screw thread. The protrusions 12E are

10 aligned in four linear rows in the axially direction, which are parallel to axis A,

| and adjacent rows are circumferentially offset by 90 degrees. The inner

surface of the operational portion 8E has fdur_ clearance grooves 26E that are

separated by axially extending protrusions 28E. During_ screw-type operation

.'of the lens operational pbrtion 8E, rotation of the operational portion while the

15 protrusions 12E are in the helical slot 25E is translated into axial movement of

the operational portion and rod 7E. The user may switch to push-type

operation by aligning the clearance ‘grodves 26E with the rows of protrusions

" 12E. To that end, the operational portion 8E also has a window 29E, which is

aligned with one of the protrusions 28E, that allows the user to determine

20 whether the 6Iearance grooves 26E and the rowé,of protrusions 12E are

aligned. In the orientation illustrated in the FIG. 19, for example, the main body

protrusioas 12E are aligned with the operational portion protrusions 28E,

thereby limiting operationto screw-type operation, and some of the main body

protrusions are visible the window 29E. It should also be noted that the

25 window 29E makes it easier to grip the operational portion 8E during screw-

type operation. Conversely, the orientation illustrated in FIG. 20 is 90 degrees

offset from the orientation illustrated in FIG. 19. Here, the four clearance

grooves 26E are aligned with the four rows of protrusions 12E, thereby
enabling push-type operation, and no protrusions 12E are visible through the |

30 window 29E. ‘

Yet another exemplary lens insertion apparatus is generally

represented by reference numeral 1A-1 in FIG. 21. Insertion apparatus 1A-1 is

essentially identical to the insertion apparatus 1A described above with

reference to FIGS. 1-7. Here, however, there is a plurality of axially spaced
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152. An ocul ar inplant insertion apparatus as clainmed in claim1, further
conpri si ng: an i npl ant placenent portion associated with the
mai n bodywendiaefssgured to hol d an ocul ar inplant. 203p&mJemul/aso3npl ant
insertion apparatus as clainmed in claim2, wherein the inplant placenent

portion is |y ssecured ta . mai ne hody, . . An ocular .
I mpl ant i ns@?{)ﬁgﬂgg%)p%?ﬁs&ges 0&%{9&% nm::hﬁ ﬁ?ain bﬁ%ﬁéeﬂ_ﬁepwq'%ﬂ%nt
pl acement paduiabto tHRPitdrseSthe Astocldtéd@elical groov® 25AN OnelddVaritage anthe
insertion apparatus as clainmed in clains 1 to 4, wherein the operational

portion is MsEnekmows afaultiple gaially sipaseehpiatasianse 13pebath bese gusk theon i s
| ongi t udi ”a'd%a@ﬁéﬂh&tf’a@gﬁﬂfﬁ&ﬁ%ﬂfﬁ%od'iéttﬁé’tcﬁ IREHBELY Snd eloiif)oof BT

portion. . n ocu insertion appara

cl ai m%, wheneveméhte ofr thdetapenraticrtl dpsttians edusngoserewttgpe Bhd Cpush-types
helical slot. WD 2011/126144PCT/JP20111059131 7. An ocul ar 1 npl ant
i nsertion aP&FaHUL as claimed in clains Ito 6, wherein:

The exemplary protrusions discussed above have shapes
corresponding to a portion of a screw thread. In other embodiments, which
may be otherwise identical to any of the embodiments described above, the

10 protrusions may be other shapes such as, for example, semispherical,
elliptical or other curved shapes. By way of example, the exemplar operational
portioh 8C-1 illustrated in FIG. 22 includes one or more hemispherical
projections 12C-1-and the exemplary main body 5A-1 illustrated in FIG. 23
includes one or more semi-ellipsoidal projections 12A-1. Such curved shapes

15  make the transition from one type of operation (e.g., screw-typé) to the other
(e.g., push-type) easier and less abrupt. Alternatively, or in addition, the
intersections between the helicél slot and the one or more clearance grooves
‘may include curved corners in embodiments that may be otherwise identical
to any of the embodiments described above. As illustrated for example in FIG.

20 24, operational portion 8A-2 ihcludes curved corners 41 at the intersections of
the helical slo_t 25A and the one or more clearances grooves 26A. Here too,
the curved shape makes the transition from one type of operation to the other
easier and less abrupt.

The present inventions are not limited to the exemplary embodiments

25 described above. By way of example,. but not limitation, the number of
protrusions (or rows of protrusions) may or rhay not be equal to the number of
the clearance grooves. The number of clearance grooves may be greater than
the number of protrusions in those instances where the numbérs are not equal.

| Also, although.the pitches of the helical slots are constant in the embodiments

30 described above, the pitches’ may vary along the axial length of the slots. The

- pitch of the slot may be smaller near the proximal end of the operational
porfion, for example, so that operational portion controls the travel distance of
the lens more accurately as the lens is passing thfough the distal end of the

" insertion portions. For example, the operational portion 8A-3 in FIG. 25
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the at | east one |ongitudinally extending cl earance groove conprises first
and second cl earance grooves; and 5the at |east one protrusion conprises

first andyseepn@efyot r usi ons. 8. An ocul ar i npl apeTlpsRE b5
apparatus as claimed in claims 1 to 6, wherein 10the at |east one

| ongi t udi nal.| te ng, cl I 00) riseifirst and second
cl eglr agcia grB%I gxs a;lrFﬁJ'c‘gl |°?%ﬂn3cwnﬂ é&ﬁ@g’p ISB}?:QGIE)PS?F poXiBaRId es
first and segopd gyémtibMaeybrivfl Mhe Sﬂénﬁfloﬁr&tfh‘éshelfb%l ]sfrf@ts%a cAk8'be

i npl ant insertion apparatus as clainmed in clalns urth e conpri si ng:
first indicireversedrso thaécauntenciockwise |rotatland>f$mzoenjmsnd|dmtal miovementaf n
body positi q[ﬁed su h that .the at |east one clearance groove and at |east
one protrusi fi ORFEA éﬂr\aéﬂgﬁ'%hen the first and second indicia are aligned.

20 5 10. An NGHMksuY ambamodumrohscahoﬁ@rpaadmyﬁs S tid abav&dleacr%@d ms 1
to 8, further conprisin a w ndow extendi ng through the

oper at i onal m@fecrrememh@gmits Msrwdl beueadiyhapparest te one skillediire the adr Wise
groove and ahidhBR3" 1PACHRSRcBbE" 3t Me?pectnt HNGENIER" ¥ N8O Sudl ' 9ned

W|th t he at
modifications and/or additions.

10
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cl earance groove. 11. An ocular inplant insertion apparatus as
claimed in clains 1 to 10, wherein the helical slot defines an axial |ength

and a pitwh zaﬂgzlugﬂg pitch is 30substantially constant oyef/ypha /@301
| engt h. . An ocular inplant insertion apparatus as clainmed in

clains 1 to 40 mhereln the helical slot defines an axial length and a
pitch and t A% ch is not substantially constant over the axial |ength.
WO 2011/ 126144PCT/ JP2011/ 059131 13. An ocul ar inplant insertion apparatus as
claimed in clainms 1 to 12, wherein the at | east one protrusion defines a
shape correspondiing td\raopualat iraplaptineartianr apparathis, comprisibg: An ocul ar

I npl ant i nsertion apparatus to 12, wherein the at

| ai.med in clai
| east one protrusion d’eﬂ% ygﬁﬁ\‘/’@ﬂ aslﬁgggugngfsams, 15. An ocul ar i npl ant
i nsertg on apparatus as glig&dnidvapleteBtive 4@ tﬁQ]rﬂaan\’Béﬂy?' iAciuithd @l ta!

sl ot and the at |east one longitudinally extending
portion and an operational portion rotatably mounted on the rod portion;
wherein -
one of the main body and the operational portion includes a
helical slot and at least one longitudinally extending clearance groove that
10 intersects the helical slot; and
the other of the main body and the operational portion includes
at least one protrusion that is sized and shaped to fit within the helical slot and

within the at least one longitudinally extending clearance groove.

15 2. An ocular implant insertion apparatus as claimed in claim 1,
further comprising: _
an implant placement portion associated with the main body and
configured to hold an ocular implant.
20 , 3. An\ ocular implant insertion apparatus as claimed in claim 2,
wherein the implant placement portion is permanently secured to the main
body.

4, An ocular implant insertion apparatus as claimed in claim 2,
25 wherein the Implant placement portion comprises a cartridge.

_ 5. An ocular implant insertion apparatus as claimed in claims 1.to 4,
wherein the operational portion is mounted on the rod portion such that the
operational portion is longitudinally movable a predetermined distance relative

30 to the rod portion. '

6. An ocular implant insertion abparatus aé claimed in claim 5,
wherein the predetermined distance is equal to a pitch of the helical slot.
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cl earance groove define a plurality of curved corners at the intersections
t her eof . 16. An ocular inplant insertion apparatus as clainmed in
clains 1 wo20hl8¢14wherein the operational portion will mrovrgrzsi/edodiyr in
response to the application of axial force thereto when the at |east one

ocul ar 1 npl ant i reer t A PR B BT RRBAR S aB R s syt GRer ei n

t he operati astgdrepportion will nove rotationally and axially in response to
the application of rotational force thereto when the at | east one
protrusion is wthin tthe Btileast ofieotlongitudinally; @xtending ¢laaraneg greove

i nsertion a%ﬁﬁﬁéé% st &J‘di%g&.ﬂ] | @ggl}aﬂ.jcrrersegsrao\tlgs. %7, wherein the operational

portion wll nove rotafrona ponse 1o the application of
rotatif®nal force theredhe whetedste one |@etlisione conprisesi dirst sand t Beédoridhe
cl earance groove between portions of the helical slot. 19. An ocul ar
i npl ant i nséPiB®CAPparatus as claimed in clainms 1 to 3018, wherein the
ocul ar inplant conprises a |ens. 20. An ocul ar inplant insertion
apparatus as clainmed in claim19, wherein the |l ens conprises an intraocul ar
| ens. 8. An ocular implant insertion apparatus as claimed in claims 1 to 6,
wherein
10 the at least one longitudinally extending clearance groove

comprises first and second clearance grooves; and . ]
the at least one protrusion comprises first and second axially
extending rows of protrusions.

15 9. An ocular implant insertion apparatus as claimed in claims 1 to 8,
| further comprising:
first indicia on the operational portion and second indicia on the
main body positioned such that the at least one clearance groove and at least
one protrusion are aligned when the first and second indicia are aligned.
20 | - , g
'10. An ocular implant insertion apparatus as claimed in claims 1 to 8,
further comprising:
a window extending through the operational portion and
positioned such that the at least one clearance groove and at least one
25 protrusion are aligned when the window is aligned with the at least one

- clearance groove.

11.  An ocular implant insertion apparatus as claimed in claims 1 to
10, wherein the helical slot defines an axial length and a pitch and the pitch is
30 substantially constant over the axial length.

12. An ocular implant insertion apparatus as claimed in claims 1 to
10, wherein the helical slot defines an axial length and a pitch and the pitch is
not substantially constant over the axial length.
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13.  An ocular implant insertion apparatus as claimed in claims 1 to
12, wherein the at least one protrusion defines a shape corresponding to a

partial screw-thread.

14.  An ocular implant insertion apparatus as claimed in claims 1 to

12, wherein the at least one protrusion defines a curved shape.

15.  An ocular implant insertion apparatus as claimed in claims 1 to
14, wherein the helical slot and the at least one longitudinally extending
clearance groove define a plurality of curved corners at the intersections
thereof. ’

16.  An ocular implant insertion apparatus as claimed in claims 1 to
15, wherein the operational portion will move axially in response to the
application of axial force thereto when the at least one protrusion is within the -

at least one clearance groove.

17.  An ocular implant insertion apparatus as claimed in claims 1 to
16, wherein the operational portion will move rotationally and axially in
respo}lse to the application of rotational force thereto when the at least one
protrusion is within the helical slot.” |

18.  An ocular implant insertion apparatus as claimed in claims 1 to
17, wherein the operational portion will not move rotationally in response to
the application of rotational force thereto when the at least one protrusion is

- within the clearance groove between portions of the helical slot.

19.  An ocular implant insertion apparatus as claimed in claims 1 to

18, wherein the ocular implant comprises a lens.

20.  An ocular implant insertion apparatus as claimed in claim 19,

wherein the lens comprises an intraocular lens.
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