Applicator for inserting | enses The present invention relates to an
applicator for 5 inserting optical lenses into the eye of a human or

animal . In i res for inproving the vi i e
human eye, ﬁ?‘ﬁ@@ﬁ%ﬁi% to insert an opti cal 10%:62@:%%%1:93/4%28839&
For exanple, corrective |enses are introduced into a pocket that has
been created beforehand in the cornea (for exanple by neans of a

| aser or a kgislidEor M | Bsastiaie Idifsdd ed i nto these pockets
using a lens insertion device 15(applicator). The applicators known
fromthe prior art function in such a way that a |l ens held by the
appl i cat or iThee] egteedrir odniveatdppl i ealatesnt tot hen cappdalcagienketfor20

Appl i catars fﬁst%gihég ggigégégifg Q§§dinggéd§§§ngg§’féfsgyipuma?()or

2006/ 007543 an € ejecC ens ave
partially deglisselin the pocket and, noreover, still generally have to
be 25 positioned with precision in the pocket. The | enses used are
very flexible and are difficult to handle. There was therefore a

need for an HppVREaPBf WIOSSRNTES ot caAlPreHdBd ddif belswdtodGeddy
into the eyeoftige 3Quhsianyer ami Ml Jw@eas) | vo aﬂﬂsé&}teaﬁxéﬁttﬁ)éal
The aboiﬁ ohject s achhgved by the aggligator accordin io t he
i nventi oh. hel Pr@sénf iTHrent TOh FEABRSEd GiPThF Tt ef §ROFF 1 EFEnt

principle fadntmserdddg antensal ntmodiet eyehatnsttead dbeen ectireg tieke

lens into ”?o%fo”rtet L 9f the e¥§ﬁ¥§‘eéh {f‘oer al.d.nh,2 g&ﬁt %Bh%é of a

applicator as’in the prior art, e “applicat or atcordi'ng to the

i nventi on edsugegs Phat at heeratome). The lenses are inserted into
these pockets using a lens insertion device

15 (applicator).

The applicators known from the prior art function in
such a way that a lens held by the applicator is
ejected from the applicator into the corneal pocket.

20 Applicators of this kind are disclosed, for example, in
WO 2006/007543 and in US 5,123, 905.

The ejected lenses first have to partially deploy in
the pocket and, moreover, still generally have to be
25 positioned with precision in the pocket. The lenses

used are very flexible and are difficult te handle.

There was therefore a need for an applicator with which
optical lenses can be introduced into the eye of a

30 human or animal more easily and more exactly.

The above object 1is achieved by the applicator

according to the invention.

35 The present invention 1is based on an entirely different
principle for inserting a lens into the eye. Instead of
ejecting the lens into the interior of the eye with the
aid of a customary applicatcr as in the prior art, the

applicator according to the invention ensures that the



WO 2011/ 069907- 2 -PCT/ EP2010/068841 lens is already correctly
positioned in the eye while still located inside the applicator. Wth

the positi o&_,cgfzé:lhga/d%pei ng maintained, the applEJ(S‘:n %%&toh@/b%%%ﬂ

wi t hdrawn b ance defined by the dgrip piece, I'ens T's
thus released at the correct position. The applicator is then .
wi t hdrawn f rlema hes cedmealdypoekateCctig spper i e_eAudh ddw ervyandhavee

exact positigniing pfciheql ensiak the desiredddcatyomi phihgc8Y@4on
I nstead of 10 positioning the flexible and difficult-to-handle |ens

after it hafhebhcejlcted?Prid Middpdneche nof e 28RIiHCPF tRENG} &d Then
aﬁpl : cat or iws te¥BRCry ¥ | @35_@@ta_ﬂib@ auigéﬁlii_xra@at Wy i&ih@m%eg@&ed, whidl e
the lens_renmins, positio in situ. i,s is achieve . a

tvo- par £ S desiTln 613 he® apRlPcAEQF 5580t Nyt o TREST hvERe T BAOIThADe
appl i cat or apgdridiaig®t d s Hehamweirittidormwro fordns éshaa qurmerd sdagaoidt, .
which can be fitted with a lens, and a grip piece. Pre-load unit and
20 grip piece can be connected to each other in such a way that the
pre-| oad unithigarpdenidiawiubackabyes daf fudradi stadcerandtippingi @é
remains in RORd iy D ghd sudehi&yerbbyr fohsinf ixbngytherhensaw b
the aid of a slide, which is novable independently of the rest of 25
the prelfoadafditionify pkel dEihike i angr el lads YHath G t heas
anti -rot afji @rfuma][i_a; rﬁas:fbééhratejdf&@i Lﬂmﬁ@ttm ofef hehkefmsreSeasily
mai nt ai ne ven.after tachment to_t rip piece, 30 According.,to
Uhe present ATVE GHPE bt THcr SwhP 8724 tdat (et St ances | SPRMaBRLPE0d
as neani ng tikatthde cempespondimgdestthet Ueak pamtaicen ibes drawmed ntio
the grip pi %%etual ong a defined length. The length is in this case
defined by the nature of the grip piece but 35 nust be at |east such
that the&5lens contained in the pre-load unit can be rel eased fromthe

pre-load unithis WR ZOHYORWPAYy B chSTpERR0I0406884E the applicator
according to the invention. The applicator according to

the invention comprises a pre-locad unit, which can be
fitted with a lens, and a grip piece. Pre-load unit and

20 grip piece can be connected to each other in such a way
that the pre-load unit can be drawn back by a defined
distance and the slide remains 1in position. This is
achieved by first fixing’the lens with the aid of a
slide, which is movable independently of the rest of

25 the pre-load unit. The pre-lcad unit 1is preferably
designed with an anti-rotation means, such that the
orientation of the lens 1is maintained even after

attachment to the grip piece.

30 According to the present invention, withdrawal by a
defined distance 1is understood as meaning that the
corresponding structural part can be drawn into the
grip piece along a defined length. The 1length is in
this case defined by the nature of the grip piece but

35 must be at least such that the lens contained in the

pre-load unit can be released from the pre-load unit.



One aspect of the present invention concerns a pre-load unit for
inserting Ienses into the eye of a human or animal, conprising i) a

housing w t ygﬂﬁé tening the un| to a 59r| ,
preferably B% d&er %@iure agai nst ro ation, f%TQF&%§1P 8§%?4%;

part arranged on or in the housing and conpr|3|ng a section that
protrudes friom tdr@&njtu@fngtmdprhaenhaé;ntfmt$epacaneetreaf a pore-llickel
uni ts which | e85t salsclriginly endissdl T ected auBYe L OB he fianshng,
are in relearﬁgie conﬁact w th each ot her the?% forma cﬁMn% *
for storing WPt GAMRERLNG i) a slide, which is arranged nnvably

in the IﬂtEﬁJOF %50E0&Q§n@0u§hﬂgn&@%éxﬁbbefaﬁﬁeﬁlh@tWﬂﬁﬁ dhee | eaf =
i ke unlgs of the |ens- rece|V|ng6un| According to the

i nvention, a |eaftiifkePt/Fe i BT eﬁégaﬁdépsfb HSh §?FEE?UP§PlB§Ft
which is very 20 ddtatiaimlarly to a leaf, and thus has

correspondln erX| lity. Accordin th Lnvention, th
| eaf -1i ke uni yp?%a r‘%%gpa(%hl inessgrf %@%meeﬂ 0. TEan .§%%m

and typically havenaﬂHEhgﬁhdofC@@Pﬂ@snmg pr efecabby 20hato BFofmudRSs
According to a pﬁﬁ%ﬁqr€ﬁerﬂpﬁg' '“an&r%héﬂﬂhh%aﬁnhik§eH9££§ee§%Qf—

have at | east one erabl’y exactly one hol e, hol es

are arrafged sucﬁﬁﬂﬁﬂu@h%W WFéCErréét@@Wﬁkﬁa%ak%eb¥h@Pdén@lF@Fﬁﬁ§n

openi ng through 3Qdherggnt eheofhdiieikhambee fior sépeioghaa ephiceah
lens. In this way,, a |lens Iocgbed in_the_chanber can be 03|t|on%

particul arly easiiFon S8 vPLHEF agld ofthe T THe
inserting the |enscadesy tére dpaniscalhrieugh) t he opening and can align it

exactly. The%§,3%'E1‘§% |é%fa§ '£¥d9§§§aam9€§ %eﬁnthQ $nkQy ?o?

mm This enbodi’mént”is par geous nt'racor nea
| enses Wpth a cemtd dihewom@usa@gaaedd@gﬁr ibge dndve NP 200920758685 1 ead

2011/ 069907- 4 - RGWERZ01QY Qa8841k lens-receiving unit.

According to the present invention, a leaf-like unit is
to be understood as a structural part which 1s very
20 thin, similarly to a leaf, and thus has corresponding
flexibility. According to the present invention, the
leaf-like units typically have a thickness of between
0.1 and 0.3 mm and typically'have a length of 20-40 mm,
preferably 20 tc 30 mm.
25
According to a preferred embodiment, the two leaf-like
units each have at least one hole, preferably exactly
one hole, and the holes are arranged such that they lie
directly over each other and form an opening through
30 the center of the chamber for storing an optical lens.
In this way, a lens 1located in the chamber can be
positioned particularly easily on the visual axis of
the eye. The person inserting the lens sees the lens
through the opening and can align it exactly. These
35 hcles can typically have a diameter of 0.3 tc (0.6 mm.
This embodiment is particularly advantageous for
intracorneal lenses with a central hole, as are
described in WO 2009/075685.



The present invention, according to its particularly preferred
enbodi ment, conprises a pre-load unit with precisely tw leaf-Iike

units of thi ' r, it is also possible t -d R
units with @9?%&1@?@\0 | eaf-1i ke units, for ex%n#@%oﬁlrd 841

| eaf-1i ke units, and the leaf-like units together forma chanber for
storing an dpg calrelseng. Msveasibeen descrdiyer &bovetst e dtaafullakey
units of the, 10:-denss I eGRIoWiRErRAr t combriBELT £nds dhbggt edy apay, fiom
t he housi ng?p%‘%fr.m a chanber for. St oring an opta?(.:g?ellens. 'T"ﬂll]s che{“. er
nmust be abl xerebpehiedl +pabrbeketvrihgerf thés| &Agdinflovener, it

chanber or tigs r@ﬂyaepb@%ihoq&s L&:QaLizQef Q@—llbadchﬁlﬂ&%f-wfﬂﬁofngﬁsag HHan
the pres e units are ther in | oose

nt 15 ipveption, the leaf-Ii for
cont act %itﬁ:"ﬁ%lc e%?ﬁ%’rfg?nuf‘ﬁésargé’rofez’f‘?{%pjﬁa et | lefag.'gtlggy et e
noved apart dncdomteachledhelriby appldsatogatbérf diceen EOrclexaigt e, fdrhe
| eaf-1i ke uniits .can he s rlecadjlai)art from each other by neans of the
€

20 slide dessctrolrblencig[iann Ore aa al?ns’o'el ow. However, to cancel the

contact between the leaf-like units, such a force needs to be

applied. 1n0rdefs t@e@?'&’eé@fil{)%’:?s%ﬂagv@! aEﬁei Té%@el%il@ gh@%@%f e
t he chanber 1s at least partially bounded by wave-shaped secti ons,
whi ch atB priesEmreseibote | Bartti lkd uhiesr akBdar didigdRfbda¥arh fea

the sectiongipf ap@slieadl,-| fkemundt JrRsibad t iokhescoriggpali R@tical
sections of the ot,lg_?r l&gf_lo' ke unlt.bln tPls waryq ac an{?er. is 30
formed whi cHS°8- ab1§ GEABPST gMiSdy e paPLf cGParllsy FeteT ably O hdse
boundari es fwar masehanméer | dros whheh itthd sclpasisé bl ert ccd ntemnduee thire

| ens that i be I nse into ) A i t h

i nvention, t eglgse %%%n ar% %ggl angee péfg?%%ﬁ[yigfp r %ﬁ‘g@g 2% tﬁ%él g’érlﬁ -Slelnlge
uni ts i ASsudmventayrt,hathei deplie ltkat eunit soaracttisatadaare t he tlwyse

leafli ke unidgcddie L,eps canpt oshiep ot ehet he-Lhapkercigdd cnMber,
2011/ 069907- 5 -PCT/ EP2010/ 068841 it is novable in the chanber (for

exanpl e by riedns SfShe BBUN®E | FOUSE nGPFTSvi dé@Mat SRR cothérs &Y

t he chanber JapdArief-arial Yot t Rervave rehrapetngadd, oftse argaalsoks!l ughtlsy
rai sed. 5 As has_been st%\ted abov t he fundanental.ly novel pr%n%ihpel e
of the pres&it! i AvemBiSHd s2PRAE LHE™ eRRCT s ONOF Tej R¥%t BF 1t o°

cor neal 2pocledtideandlaststidadl t Hen applriecatdertaiid posilowonedoseaetd,y it
t he cor neal t a ;WM he .| e 1Nt Al .10 paskiiQn,
the leaf-1li l?%%?é%rqt sgiger egg?gg\;\ggbg?ﬁ&%ehaﬁ:hgx;%tﬁ l&e]?él ﬁglgl%?'st gﬁ%é 2
Therefore, tivgcseqsests dfo tiee aapplisat or (or of the pre-load unit of
the applicator) in which the chanber for storing an optical lens is

formed nust be
In order to hold the lens in place inside the chamber,

25 the chamber 1s at least partially bounded by wave-
shaped sections, which are present on both leaf-like
units and are arranged such that the sections of one
leaf-like unit mesh with the corresponding sections of
the other leaf-like unit. In this way, a chamber is

30 formed which is, as 1t were, “grated”. Particularly
preferably, these boundaries form a chamber into which
it is possible to intrcduce the lens that is to be

inserted into the eye.

35 According to the invention, these boundaries are
preferably arranged on the leaf-like units in such a
way that, in the state of contact between the two leaf-

like units, the lens cannot slip out of the chamber and



15 configured in such a way that it can be inserted into a
correspondi ng corneal pocket. According to the invention, the shape
of the area i cator formng this chanber I
corresponds @J%@ﬁ%%@?to t he shape of the |ens to zﬁjﬁ'soyrotsesguzo
or it is even slightly smaller in width than the corresponding | ens.
This is possithl 85 movabtenpglre, tihy thambadanidornaxampliengorn meand of
shape and nalndayligdbhe aboyer desghiRahdbougdardes ablndkunds e

the chanber 1s | atera y open oundar1 es ens

| ocated in tHeRIRmber LR IHKY prote udRVET SRAPAG éﬁﬁﬁ‘é@ﬂsata@oﬁéso
points. Accoyidigix ity Ad¥esddwvention, the leaf-like units of the
pre-load_unit, 1n the area of the chanber preferably 30 have a width
of 3 nmar sli ghtly |l ess. However, this can vary dependi ng on the

| ens that i sd ot punieam pltated T@baalvleqw tthne cﬁmﬁdemehmmeyopelm@l
the leaf-1ike .uni.t b t ad ap f

ot her. They rrusntcjﬁ'uere %}Jg}] Srgggﬁgf le%% i § ent I@j‘%% eéﬁ%l zgﬁs is
mat eri al . Accor dedgctect henpoessemcqmweaml Dnckehe nat@r i gistuesat frive

the leaf-likeunids d,s %T WF291&£Q§9%Q£ct§ pq/éf)goégégégﬁélgfzocket
physi ol o |c conpat i astic or a ol ogically conpati
netal . Fhe | Fhﬁéfum@t;}zﬁﬁcalws héf\?elré:qlé”@g??hlﬁf 2E 6L AD 5thM

preferably 2Q40.130cemp afhgy drcef @rabhy p®Rgepy Walnh et epsi @@flned
t hi ckness, a sectl on t he | ns- re%el vin p rt arr@ ged edI
s’ 45CoRe 16

in the housiHg M %e T %ﬁe'unF AFCe 8 i 1€ hoke
| eaf -1i ke unrift stlean paies-aotaaivegmltonft aifte thppkmeasoahd icanwihbeciOthe

fastened to Ef’}a%rff:l(;tf Op, f stcg% g am ESSLYVEDO Rah %”afk%?%& BﬁSQchb' "

the housing © e pre-|oa n-any case, ome er ererls
suf fi ci éht | ydrerige nyah Jmatswén 3 heay etalflatl ke oantbet oneasued ttnap €he

slide expl a'd?ﬁ%e@%d?l"&ﬁﬁgn be.Jmnved fr%@dketthere'A'&cd%ﬁ%%Ver told the
|l eaf-1i ke units are in any case fastened to the w der séection of the

| ens-r ecei vilAy PO ror t@@ens@l‘??%ct‘:f@ 76 ha*Rdus?hg,thh §‘EPE|1rl§aW
that they taoughigerch otters at tdgimbends dpf:@@é@dbayvay f comrbReonds

housing and Eﬁgggggf¥é Eh%x9b€%§ gﬁscélg%dt%PanP:ns to be inserted,
20 or it 1is even slightly smaller in width than the
corresponding lens. This is possible, for example, by

the chamber not having a round shape and not having the
above-described boundaries all aroﬁnd, i.e. the chamber

is laterally open between the boundaries. The lens

25 located in the chamber can then protrude from the

chamber at some points.

According to the invention, the leaf-like units of the
pre-load unit, in the area of the chamber, preferably
30 have a width of 3 mm or slightly less. However, this
can vary depending on the lens that is to be put in

place.

To allow the chamber to be opened, the leaf-like units
35 must be able to be spread apart from each other. They
must therefore be made of a sufficiently flexible
material. According to the present invention, the

material used for the leaf-like units is a



The housing of the pre-load unit serves to fix the |lens-receiving
unit. According to the invention, the |ens- receiving unit is

preferably i i hou5|ng and is |ocked t

anchori ng 2%"%@@%&% ternatively, %owever ens re ?’1\%‘:82191
unit can also be arranged fixedly on the housing, for exanpl e. The
housi ng of tﬁﬁyqﬂq&dgﬁuﬁlﬁﬁtc¢m§atﬂmiﬁnph@@u$cbgreﬁ BB visA odliodle atlley
slide eXplalﬂﬁgﬁh?' Hetai | bel ow can nove freely. The pre-|oad
unit is provi use |n ‘an applicator according to the invention.
For this purpose, the 35 housing of the pre-load unit has neans for

fazt e][li tn% thmqqéJrﬂéaﬁqaqfr%rpupée@ 133"1_8%@ HEﬁ@d Saal@nEEhaagegogﬁ:ot he
end o e housing directe wa omthe end w rot rudi n

| eaf -1 i k& uldits P -%%ﬁHéé??dﬁg 6 WrB0RiF6659 gy perge, th

- PCT/ EP2010/1a8464ls ig1d p i ietendss pr efrﬂ:ro‘ablay it itdhat dft ¢ae ollyisbe
made in a nanner. secure a |nst atl.on cordi o..the inven n,
t he fasteni ﬁf%lvﬁsn%r%a pre erggidy fr%eaen%f or ngl uckionugSlglgoaygne;h%
connect i on tara-heayt i pnpitecedltowestiyvedyherhausvabl e thast ériadg Ligans

can of Cour§ﬁu§%§ocgﬁ %ﬁ%&) ﬁévga%abggﬂs%éﬁkaL@ﬁfh £, ahfe can be

principle acco ng to 10 the invention is after the
p05|t|ohpngﬁﬁ$QQR?wam%aiapo%%%?l%%s %Eentbarrﬂé&soﬁﬁceﬂﬁénﬁrepﬁééd

unit is dramrt@rdecbyf@xél@iy n@d dirst anees whg | et hend eﬁﬁe*ﬁoé@' Ahained
in place. Far this purpos pre-1oad, unit vabl e into
the grip pl aﬁﬁnééig rmwever, there is a SH¥%1c1ent arge gap
between the leaf-like units to ensure that the slide
explained below can be moved freely therein. Moreover,
15 the leaf-like units are 1in any case fastened to the
wider section of the lens-receiving part, or even
directly to the housing, in such a way that they touch
each other at their ends directed away from the housing
and there form the above-described chamber.
20
The housing of the pre-load unit serves to fix the
lens-receiving unit. According to the invention, the
lens-receiving unit 1s preferably 'guided into the
housing and 1is locked there by suitable anchoring
25 mechanisms. Alternatively, however, the lens-receiving
unit can also be arranged fixedly on the housing, for

example.

The housing of the pre-locad unit has a continuous bore,
30 in which the slide explained in more detail below can

move freely.

The pre-load unit is provided for use in an applicator
according to the invention. For this purpose, the
35 housing of the pre-load unit has means for fastening
the unit to a grip pilece. These means are arranged at
the end of the housing directed away from the end with

the protruding leaf-like units. The connection to the



15 explained in nore detail below According to the invention,
however, the pre-load unit preferably has a stop for limting the

novenment of e nit into the i p piece. j o Al4OF
exanpl e, be vié:e?eqoltre]&/adg%foyon an area of t e“surfaceng/%'l??Oﬁ‘&@%%&‘uzo
Preferably, this elevation is designed in a ring shape around the
entire circunfigr encecof ishprhdesehdy Fhehsttdmt sitarcamgedlat be pladee
on the housi:ng .of r ﬁﬂ'qz 1. . £ he housi ng can be noved
into the grilggpa} err(l:EIe olpssﬁéc anu‘{ei&tleﬁ@t %ﬁlhc;e]p] eaf-like units 25 no
| onger cover the lens located in the chanber, i.e. the lens is
exposed. AcQiding AP the {R¥entdRhtidie Preel oadsHBhinys wesignede
for one-off use. The pre-load unit is 30 accordingly fifted with a
cor r espofdi mF SR Rng PR pface@ AL 18Ced I}%akﬁ‘g‘é%%géoﬁﬂﬁ?téﬁﬁrﬂoy
before the igserdian procedureveisrf econeredul kaplbheapaekage ardns
connected to_the ridolgi ec%é S%To fit the pre-load unit with a | ens,
the |eaf-1i KMt A Sgtead apati®from each other in order to
permt access to the above-described chanber. According to one

enbodi nent gf. t nt.,1 i O IS n 011/ -

- PCT/ EP2010 6&%1%%%2 %:’fzﬂ’?%f;@‘%etiu %%Oggéu;ﬁ?%b?gg{lgo‘ , %f %%nggrgrgéetg’
kni fe, LAto e Lavepalogapl bethesn thbteeaftlls kKECEALESN1THe Ienshes
then placed ddxde assesst bhescharhelcadiierabl y tndepra-mhsaoseape.
The tool is then renoved 5 fromthe | ateral gap between the | eaf - 1.i ke
units, as a restfIvdfPRAKcRY He @%%*I-‘Wk@lﬁﬁgflgead% SCOmE | hEBS 1S
contact withegachictdher iat phets. ermds andishepehpober ithel pzedlokar

t he | oadi ng pr.qcedure, it is ssi bl.e,, for.exanple, to provide a .

| oading st atTo i R cRet HEOROPRT o sy GhEr Eanbhe TToRd B is

| oadi ng15t atexgrldiasda riot atredte tdetaik. gbebokni f 8Fcoundiint can béhe
rotatqd int ater et n e f-1ds i éargnii,r t ed
back out of qsnra%gqelg%.' %Oﬁ%g%]?'di E\ggt 8E'?héb?§vedr{{tlih§n¢¥%%éﬁ eas g%g.%

| eaf - | i ke urﬁttopprgPér abli HeRT a ther theYemle, Akhi ERei LETERFEdVBBSVe
t he boundary afo tthe chanbepifes. staikngtap QRid, Catot e8samplef NBe an
abovenenti oned | oadi ng procedure, this Rern‘i ts_better rr&g tgri ng of
the correct SHIEHER BF 25 t RESRer i h Ehe WHer Ofsite PRESHEPson
perfornkng tHre faretddyr ecltian skevitionghst keshieoned hiat 4 heihgenshape

arranged exactly jn_the r | i e, I o] ne
of the bounﬂ_lé:rcﬁ%-lé 1i’hles %gt(‘:ag]?% r%r}%ug“gtﬁe%e&%tecaf)?y %lg%e%%ggl{é%éte?hgf
0.3 to 0.6 mho5 Arpessemd abt ehemdareolont Hdrieotvaty unf t thecoreding
to the inventyep ;5@ shbdecnwhi Ghd Sh&ﬁé%g?egaff‘)}’)%glriyox}éhtfﬁto the

interior of the housing and can be noved ween eaf-l1ke units

of the | ensdrédeiRASRE uhPt Supky @gn extent that the leaf-like units
25 no longer cover the lens located in the chamber, i.e.

the lens is exposed.

According to the invention, the pre-load wunit is
designed for one-off use. The pre-load unit 1is
30 accordingly fitted with a corresponding lens and then
placed in a sterile package and, shortly before the
insertion procedure, 1s recovered from the package and

connected to the grip piece.

35 To fit the pre-load unit with a lens, the leaf-like
units are spread apart from each other in order to
permit access to the above-described chamber. According

to one embodiment of the present invention, this can be



30 slide nust be able to be noved forward between the leaf-like units
to such an extent that it cones into contact with the lens located in

t he chanber j is lens. The slide prefer rd
t he end that"?élgch]g{]/né)%gé)et ween the 1 eaflTke unitd 'I%:P%gﬂg)e/%tsé%vﬁl
the lens, the front end of the slide is correspondi ngly designed to
conpl enent tdteléemrss Shaget in\Cr 2001L 869807009, - PCT/ ER2000L068841 fe,

I nside the haust ngyt e alide 4, moxpblen! eel v and {ndependent | yraf

t he ot her struc ura parts he se I on he s
| ocat ed i n tkenshousbng téfent heb presd oadlunitthchasaacehbtkhess chnogst 5

l'ess than the dianmief Mdéﬁea %ﬂ&t@é‘@é’ﬁeb%ﬁe' Bobhe 1Boysieng ok
pre-| oad unrt Inside_this bore, the slide can be accessed by control

el enent sSof 1R gFiD pRERE2HeSEP] l?@&wl?@lnovﬁheml%fﬁ%%k%eléﬂlﬁ%nt R&néd
above, the pje%-dlﬁﬁdolﬂnlrbhi@hpftﬂ}lfeerﬁ@bf degéongd Hor agaenofdome into

Ther ef di t h t of . th t
mventon, A I LG URRETS S it AR E et TARKADS, cPPOke:
which it is ionlylosedvedorantheohoedied baockelugei,p J:Ii5 psepessible,
directly befgqre %}b&nf)f?erEboprB(flEQe '%Sadﬂ%gg é%‘aetféfr? th%hEEES%(‘I}te

i nvention thus al'so Telates conpr 1 si Storage unit
above- déScr ityed Jsrasl 201t ogdnukia Fixedhe Fh?erho@rdl@fg t9iealstor ages a

unit, \Aherelxrbt_tgteab%é)regelunré &s mrdenofef, WaBIdH OBhnMBYEr irak 1206
can be closed in a watertig manner with a sto per Particularly

preferably, iHe& pkke) &éd:%ﬁlt Parf iate®ess Wieh telgi‘é“dééﬁer bt i é‘é?Pl

| ens and t henptdtagedbddk awt eyd lsaiphakage. This facilitates the work
of the person inserting the lens. To be able to store the pre-I|oad
unit in a sterile 30 state over a long period of tine, it is packaged
in a stbbagagrnditrigatt privtecisvemiel gne-doateantt oheoteedvili Grnentidl

I nfluences. Fored.ny gp%Pé’S » thRERbRt §hr Ofn £dp 5L Ogﬁgspgeat ab%ve
filled with*a storage |iqui i'ch constdntly covers at
| ens the boundary of the chamber for storing an Optlcal

lens. In the abovementioned loading procedure, this
permits better monitoring of the correct placement of
20 the lens in the chamber, since the person performing
the procedure can see through the hole that the lens is
arranged exactly in the chamber and does not lie, for
example, on one of the boundaries. This secend hole can
typically have a diameter of 0.3 to 0.6 mm.
25
An essential element of the pre-load unit according to
the invention is a slide, which is arranged movably in
the interior of the housing and can be moved between
the leaf-like units of the lens-receiving unit. This
30 slide must be able to be moved forward between the
leaf-1ike units to such an extent that it comes into
contact with the lens located in the chamber and can
fix this lens. The slide preferably tapers toward the
end that 1is to move between the leaf-like units. To
35 better fix the 1lens, the front end of the =slide 1is

correspondingly designed to complement the lens shape.



35 located in the chanber of the pre-load unit. This storage |iquid
can be water. However, the storage liquid is preferably physiol ogical

R TRl e M vy e S G T

allows only very little water vapor, if any, to pass through. This is
i nportant inrovidey tbeensoneingsufdieci ehideevied wobvsbdeagbree i chnsl
within the slt oc{%%%d{;{m ]t)gurl ng th% %ntl rcgatkféloraggtpg{:gggall f

mat eri al were t he storage [1quid wou evapor%te over
a certain tiBnefeniblihe Itéﬁs $ect hen clednbeheofstigte plecksad ubrt the

woul d no | ongqls gy SLeredhd NpAeSissl! @ndkatitas VAt antii e L0 BB ghisal s
are known to those skilled in the art. Exanples ¢of such a mat er i al

are glas? orleswmblRi Jhe piaaPeeer Alfertiit FBREARFBHS0PMR bRetiSad
unit, the stagedinbt ithel @&%dllo@da miertugmlcrmnnﬁﬁsbyomps tbk a
swtable st oppe Thi s stopper is eer 1 15fron%

wat erti ght ﬁccapfhge Ciecsasteoq' € coPi ﬁé t§ eﬁ“eeni GRs grip
furt her nor e rcion ickesc@ihgyrd foglidce. This is typically an el ongate
tube with a shape that ensures the grip piece can be 20 easily held
in the hand. As has been nentioned above, the grip piece is designed
at one &fAd iAs shiels abrey thantipaegr eabowEg, unihe amra et | prpitece s

can be conn xta%ﬁﬁchd@sfi%e%uchfgbat dhe-pfe- | qad uni trh%q}@f%%e,
nmoved i nsi dg‘:sgtgcggtdiq“ p piece, For th %ur ose,E t he 25 % g{

a di anet er g e ‘Hl%%*f}é?ro?slf’ et paft “Bf PRESHFE- 18 &nﬂ?ﬁiopf
that is to héd ﬁ-t:&ﬁiadi nteithesgritpreidece. Ahetgripeppaceays, hddoaw
on the insi dﬁl % ast at ;he end to, be cgnnect ed 1;[0 the Pres Ioad
unit. Howevér:*9 oref 8PABI AT efBFy FOITTW S0 et TP
pr e-| oads unlglacsa,ccrﬂmleect‘etiyt bepares tihesi des¢heigni pfpitdoe thas ango

novabl e. %&(?Teans of a novenent of these parts, the pre-|oad
unit is also nov Thi s

The present invention thus also relates to a kit
comprising a storage unit and an above-described pre-
20 load unit in the interior of the storage unit, wherein
the storage unit is made of a watertight material and

can be closed in a watertight manner with & stopper.

Particularly preferably, the pre-locad unit is fitted
25 with the desired optical lens and then placed in a
sterile package. This facilitates the work of the

person inserting the lens.

To be able to store the pre-load unit in a sterile
30 state over a long period of time, it is packaged in a
storage unit that protects the pre-load unit from
environmental influences. For this purpose, the
interior of the storage unit is filled with a storage
liquid, which constantly covers at least the lens
35 located in the chamber o©f +the pre-load unit. This
storage liquid <can be water. However, the storage

liquid is preferably physiological saline (NaCl).



35 novenent is preferably effected with the aid of a control el enment
| ocated on the surface of the grip piece. The control elenent is

preferably by way of an el.ongate opepj 1Lt i

pi ece, ﬁwﬁﬂ PCT/ EP2010/ 688841 i s c?##]é%tﬂgg”t%%eé’ﬂ
correspondl ng parts in the interior of the grip piece. According to
t he present Thwertticomge heindlti de sof maHe 5fpom- | @adnatmitiak tihdie is

moved indepthdaee{y_lr]gy A Lhe rt%%%:e‘?:‘fo eﬂ CaPLE- %%gwgn'érhlefc{h?i ir}%ttt‘ie

the invention i8S preferably achieved urt con
el ement, whivdtes vamkew sef | dent e‘éoOnaﬁﬁetéapﬂabe dhishd sgrimpaFitand.

This control; itlerent {5 prefecall yuaksejans! 1decl0owhisghraby Wayyual
an el ongate opening in the grip piece, is connected to correspondi ng

i nsert part it e §0f et e t H’é“gtr FUiidde. es&NtHLE t Spaege
are akin togdwei®lectnbf ofha gzu@teﬂ\h@n thereonhoel ebewentgbm,thehe

surface of the grip piece |s f orwa e ert parts conge
Tt o cont nets iated e STl Fev pret Rh G o tAF ToraTEaE TRESS) A
forward i ndegendeens yiof thiee clestoef ohetpee-Hmead aad tuniAccerdidgnio
a preferred 0L O cbhgaPr Nty 205 Ve 00 2EB. OF gl o st

t hese |nsert parts |n the grip piece, a pin nounted on the insert
parts ptetrutdseniglsughn dpeiing tion tthesgr i pliildes add | $hE xadt-

there. 25 Agsoifiing toraspahnt Iacqhawfézylm efeer ed sambadi NBntya@k theht
present invention, the two control elenents described above are

connect ed t &5t Gt HBFLER dOER oAUy PhA T t hBEs&Sd Whht Poft, the
el ement vmlstﬂa;m@\eeamﬂe ps ecll oaddunint aemrtfﬂjhﬁ heasheﬂebycmmml y
be operated 1t:hglfl rg controI] 1s el 1s Etje sl d
of the pre- Ioacm‘il uﬁu% rs® ab8airn 5) posi |p i thcﬁ ?ﬁ% ae &
moved b¥5it firomdra \»\ataﬂnlql“ot trthea gtebd .num ext ent from the hou5| ng of
the pre-load unit. O herw se, the second control elenent is |ocked.
This prevents 35 inadvertent novement of the leaf-like units of the
prel oad uni {Thgi t aABBE 1 ERECT e fE FAGK NNV n§ e e YE Xt n fpssherarre

comprises a grip piece. This is typically an elongate
tube with a shape that ensures the grip pilece can be
20 easily held in the hand. As has been mentiocned above,
the grip piece is designed at one end 1in such a way
that the pre-load unit and the grip piece can be
connected to each other such that the pre-load unit can
be moved inside the grip piece. For this purpose, the
25 grip piece has a diameter exceeding the diameter of the
part of the pre-lcad unit that is to be inserted into
the grip piece. The grip piece is hollow on the inside,
at least at the end to be connected to the pre-load
unit. However, it 1is preferably a completely hollow
30  tube.

The pre-lcad unit is connected to parts inside the grip
piece that are movable. Thus, by means of a movement of
these parts, the pre-load unit 1is also moved. This
35 movement 1is preferably effected with the aid of a
control element located on the surface o¢f the grip
piece. The control element is preferably a slide

which, by way of an elongate opening in the grip piece,



WO 2011/ 069907- 12 - PCT/ EP2010/ 068841 According to an alternative
enbodi nent of the present invention, the grip piece can have just one

control elenent,_ln I nbodi ment, the_one contrql, e i

used to movdQ }1?‘5033114%@92(}'?,[ he pre-| oad Ellli t. The c%ﬁ?/é%ggﬁéxgﬁs%l%
| ocated on the surface of the grip piece. This control elenent is
al so preferahd yeanrsdatded whi chihe byonayspbndinnel pagase iopéhiendnite rtilve

grip piece, | onnect egj.to corresponding insert parts in the 10
interior of Cfiet%geriggﬁclﬁj ce.“These insert parts are akin to the
ejector of a gun. If the control elenent on the surface of the grip

piece is nmoved §,orMaf deot g d NSBELRAT Lisi QB It OceaNtAGyaM bR he
slide of the pre-load unit and npve the sljde forward i ndependently

of the 1B résteofoacthdiptle- Fvadouket Momsd phtdsrenpnaspett bhet Aest
enbodi ment igr thad phe-mexaMuRLkor ward raaveEid et havshidenby thhe

control elenent rel eas a | qckin chani s _a result. of .which
the rest of %%epﬁ?é?SﬂgiﬁnﬁC&”ﬁI‘f {Tﬁé’ Iae;%g}fitsgrun??%g%?]r gﬁ(}gﬁﬂe%t’
t her eon, 20 Wreicomess mivalee.seThrocat ®@dsenoftidestinfkiag afechiami smip
r ef er abl r.i ngs i e f_t .
br o1 0ag untLo o he PORFEPPRELSRALS art g TRV bon-Fnfo the®

pre-1oad uni ke uni arr _ eon, Into t
grip piéte, Whorctexdmplwawiaf sazpeliegoakehanesimng| ant kg diyP PékEgse

of the lens jis 25 RENIREd LT Qugh dhe JBHTUNQrwar g_arﬂ%\éen%t ehe
the single control elenment. The grip piece of the applicator )
accor di ng t ¢RI &t i GiF | ST intRhEeT- t NBES usBaSFor B2EhEnasRcé X 1Bor
30 this purpesecha@ceaedidg tor aaprg@fnerrm@lexengﬁdi ramftmﬂ télB?]r@éﬁ’Seﬂ)h

I smant suc

i nvention, the gri i ece can _be conpl et el d, ]aéha al |

the structurdl® paPEEQ‘&sn Oofg ggﬁpl%rt yp&fegénejas aﬂlavggerficﬁwzae H tr

Accordi hf tdrtddrt parts come into contact with the slide of the
pre-load unit and move the slide forward independently

of the rest of the pre-locad unit.

According to a preferred embodiment of the present
20 invention, in order to fix these insert parts in the
grip piece, a pin mounted on the insert parts
protrudes through an opening in the grip piece andlis

fixed there.

25 According to a particularly preferred embodiment of the
present invention, the two control elements described
above are connected to each other in such a way that
the second control element, which moves the pre-locad
unit except for the slide, can only be operated when

30 the first control element, which moves the slide of the
pre-lcad unit, is located in a position in which the
slide moved by it is driven out to the maximum extent
from the housing of the pre-load unit. Otherwise, the
second control element is locked. This prevents

35 inadvertent movement of the leaf-like units of the pre-
load unit without the lens first having been fixed in

position.



enbodi ment, the control elenents arranged on the 35 surface can be
removed, as a result of which the structural parts in the interior of
the grip piece that

i thr ann | ARG Coe. In t he-cdle of the FRAGAPLIEVOERAL

2011/ 069907- 13 - PCT/ EP2010/ 068841 provided for noving the slide, the
above-described pin additionally has to be pressed out of the opening

30,25 o be bl d @ epve the I SSeE: AT LinoRiALher & PR NG Nasn

been carrie rlp prece can e I easse care beln
taken to ensxuneerttlfuam,t htéheomirigd eliewent saar élﬂ\tﬂ:aﬂéétl rpmece?@utrr@d.t

posi ti on. 1%1%?9{&\@ 1@%19{9' D4 Qi Adn ) t eh8abhyecgabedh meRktneht he

present invention, ﬁglece can al so be provided for gne-off
use. Accér diuffidy, tich fﬂﬁ‘l"’? efibBdi frehee | oL sthpt Mty Wt -t héhe

%ri p 8' ecet tcceatrﬁa:c@.?gglénﬁelg@ diss mydded fo ehearguﬁaw p@_f_se’éhe grlpd
ccording to is enmbodi pen rip ce is re
separ ately ﬁﬁqqelnﬁ?l?lﬁgﬁfggi ﬁ&gmgg &&P 1 %ﬁ%ﬁ Yy tgaﬁ
above- descrireiccnidy Wopeyeran actongatg dpethng enbbdengmtp ptlece,
Al S0 oncel b SAfAlodde. M- | QAL AR NG WP BSCS 268 the

al ready 20 stor éd'as & unit unt| er “Separa
descri b2l aboveriomr atSoli¢ xeoly mbﬁﬁ@ctéﬂe§© éaéﬁrbtnérys Eﬁeaaklﬂ

storage uni tt@r@{@g@yéwoioofhs @%ve e sald b@&@f@i ef@ﬁ@ﬁfél BH t@e

this alternative enbodi nent, the applicator can therefore b

const r uct ed 25 ffiqs 2*nth§ BﬁlPhﬁﬂeFﬁeﬁﬁﬂ@%ﬁ%%rf%B%ﬁﬁétlEBegﬁPﬁert

|t0lheCe a{ld p[}:%’rlﬂl%ﬁd:étﬁ'étllﬁ}rﬁcﬂ b@an@tam@hbythaa fd xege cOANEREI preoficad
ese structural parts e_appli accor g L9t ent i on

bormts 30 ailiter Pafd i EABnE pge 1 TR R of MAePEREEE Lihe by ghe

This preber atlst entaitiset perecdorect updsi t iTow ngaofianlant regpratealbt
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i nventi on
the slide by the control element releases a locking

mechanism, as a result of which the rest of the pre-
load unit, with the leaf-like units arranged thereon,
20 becomes movable. The release of the locking mechanism
preferably brings about an automatic movement of the
rest of the pre-lcad unit, with the leaf-like units
arranged thereon, into the grip piece, for example via
a spring mechanism. In this way, release of the lens is
25 achieved through the maximum forward movement of the

single control element.

The grip piece of the applicator according to the
invention 1s intended to be used more than once. For
30 this purpose, according to a preferred embodiment of
the present invention, the grip piece can be completely
dismantled, such that all the structural parts can be
completely cleaned and sterilized. According to this
embodiment, the control elements arranged on the
35 surface can be removed, as a result of which the
structural parts in the interior of the grip piece that
are connected to the control elements can be withdrawn

from the grip piece. In the case of the insert parts



35 also relates to a method for inserting an optical |ens, preferably
an intracorneal lens, into the eye of a human or animal, conprising

t he steps of 0 69907- 14 - PCT/ EP2010/ 06884 i,tian

t he above- d&%%ﬁﬁator at the_dgéi red Ioca#icg[)r‘{g%%%tlﬁqﬁgfg%l
preferably in a pocket in the human cornea, such that the center of

t he optical pzﬁnsLdJMItﬁdmenlokrmnghe;h@ppﬂliicm,ortﬁéi ebova-tlhecviibadl paxi s
Ol oo SV AR08 48 d A VBLLRYOIPART, Phodoblhh® B! LY
el ement on the grip pi e Qores into Contact

the | ens wi tthodte radvisng-a h@rfﬂétet grhe viliersdith BTG %he sane tine the

| eaf-1i ke 10units of the lens-receiving part are spread apart from
each ot her w thdrawi ng the rest of the pre-load unit by a defined
di stance%yﬁ%@n’s DFeH WHE oMRP ckb?ﬁrﬂo‘FaJé?%%nPuBn the grip éﬁ@&@, GRit h
si mul t aneouspel StexkBembl etihe wsltiidecaas @ diesyl takénwhicchetihgrd ensaits

I df h I f d
A storile Sta%, TENTENbveR FROHL ho CEfor Agt LWl i Her GRA’ 260LrEct |

connect ed t @dsieigiip pi ece, preferably in a manner secure agai nst
rotation. The applicator thus obtained, fitted with the lens, is then
positioned at the desired | ocation of the eye. Preferably, the ends
of the LlBaf |[Hdke\awt scetoxhiEngr 80| ead addiqrnaiicte forhedeeehafbethers

with the | ens.dQaft eﬂﬁ&%f&@, 8he g@&@r tAd dant @@ @pgdiebet @arbvh@@d
been created beforehand in the corngéa an e Accor

parti cul ar | ¥ r st 78 éﬁ%%dl%%?r%*n‘ﬁ%% p?"ésélﬂ%sl Fi(?@ﬂfiﬁ@%ntt het is
pre-| oad unlriothaaeaas@aegn ngoextrdi agibhrpughet e> chanbalblai tiv t be
30 lens i aII \éﬁiﬂth pers?n gerform’n t he pr cedu(glento all%?‘ .t he
| ens exactl;fflosﬁ“atrh &F aXi§26f "EheP BYR°WnRT I e THE T e i s st

| ocat edlbn tdmbochardrdr, of thhe appld capi;wceThllﬁ c apr ¢ee dnky nu sl orrede
easily according fiQt,he i vent i @k, siNfeedNgeaPphi Cqt 0 th$aBUCNunit

easi er

analogously to the above-described unit. However,
according to this embodiment, it is also conceivable
that the pre-load unit and the grip piece are already
20 stored as a unit until use {(either separately, as
described above, or also fixedly connected to each
other), in a storage unit analogously to the above-
described unit. According to this alternative
empodiment, the applicator can therefore be constructed
25 differently in that the parts for connecting grip piece
and pre-load unit can be replaced by a fixed connecticn

of these structural parts.

The applicator according to the invention permits
30 easier and more exact positioning of a lens in the eye.
This preferably entails the correct positioning of an

intracorneal lens in a corneal pocket.

According to a further aspect, the present invention
35 also relates to a method for inserting an optical lens,
preferably an intracorneal lens, into the eye of a

human or animal, comprising the steps of



35 to handle than a single, small and flexible lens. pushed fully
forward, as a result of which the slide of the pre-load unit is noved

forward to the j ent, such tha |t cones i

the | ens Ioc‘&?e%@fwg%gﬁanber. Thi s 7i ¢4made posng:I[Te(Egp%rhlﬂ)efosggfeé&
that, as a result of the forward novenent of the slide, the leaf-1ike
units are spead @paritidniony eabh @ﬂdmerre—aieehdﬂieneimtmpbica)ﬁoi hat the

chamber thus beco(Ji"reess Ia(? SI[S#)A@ or}LO c!P t%eeacm de of f the

pre-load unit, excep |de rom e eye y “a
defined di stance nécket henaltdleofhmm@ S@@@ﬂﬁaﬁorﬂulc@l ehahehhe wierh etthe

rest of the pre-load.uai tobej ng dnawa | 8,04 NCQriip PEREC agMhiddG or
this steg the slide remains fixed 15 and thus holds the | ens exactly
ev

at the pPeviousl Y185 ifedposTiTont By hedhstF 9¥R rest of the
pre-1oad unig) bei HH thacks1tihe | easwasdr elyeagednkr opFt he first

appl i cat or exactl reviou al L gned 05| ti ns IS
t hus al ready pl ac Jth%f%rgk%‘%sorae&%e%l CBE)? FhgUt lghggﬁrg
invention, a furtdweresl ugmongccsmm):t Swljlth| otrigeer leegui wietho2b ﬁmerlng
applicator is the&ﬁe{ff@é’@ ﬁ Q%aga@ﬂngd ?q%“ieatfs like

i ndi vi dual parts e pre- oa un| or one-o use i's now
pref erabPy di sposaditsf , ohihe tl@eISgrne;@epNe@e iRl spe@t Fpdeadd apart
cl eaned, such thatrdt dscrpv@idabl e for the next use with a new pre-
30l oad unit. The pr esent Invention is intended above all for the

i nsertion ofSlopt NG EHEeY thepafefeulcdr FRgr KGR | BRiEs St 6

corneal pockets. dd¥ipfddicidlstarkeneygr , méBas350aPMA I Qa’ﬁcQJ’ncBC@:@h(ﬁlr@g

to the invention can also be used to insert artlcle% ot her an

| enses into the é@e ment  on tChe grip pilece, h™ simu taneous
15 fixing of the slide, as a result of which the lens

is released from the applicator.

The pre-load unit, preferably stored in a sterile
state, 1is removed from the storage container and
20 connected to the grip piece, preferably in a manner
secure against rotation. The applicator thus obtained,
fitted with the lens, is then positioned at the desired
location of the eye. Preferably, the ends of the leaf-
like units of the pre-load unit which form the chamber,
25 with the lens located therein, are inserted into a
pocket that has been created beforehand in the cornea
of an eye. According to a particularly preferred
embodiment of the present invention, the pre-load unit
has an opening extending through the chamber with the
30 lens. This allows the person performing the procedure
to align the lens exactly on the visual axis of the eye
while the lens is still located in the chamber of the
applicator. This can be done much more easily according
to the invention, since the applicator is much easier

35 to handle than a single, small and flexible lens.

The lens 1is then fixed inside the applicator by means

of the first control element on the grip piece being



An exanple that nmay be nmentioned is the insertion of tissue ("donor
cornea") in DSAEK (DESCEMET STRI PPI NG AUTOVATED ENDOTHELI AL

KERATOPLASTY). This,technique is 5 used_when the endothell aof  _the
posterior s zﬁﬁ}%ﬁOQQ%P%ornea) is dénﬁéed, SO asPFE/FP@Qﬁ%kbﬁﬁ@é

bl i ndness caused by this danage (review in Cursiefen/Kruse,
Opht hal nol ogea 2008, fulllby A83+482) . ad 02 Aneadvanbagehatht haeDSAEKe of

technique is.that only the di.seased corneal layer_.is replaced,_ not
the entire cimes 2R Tarhr BHe T ot delert Bod T HVER 1 Hve i AL
exanpl e) is arssthtt,0o sekle ahsmalit | oonss ohntn tdemtantterwi@yerhef lehe

cornea.. The coriea, i st e exposedy 18,400 {densagi andiah dasy bego

i me
opaque is re by donor cornea. ayer of donor cornea tan be
i nsert edSherf@Gii tthathe aFdaofraiel appfi éaeorf odeEdiddimrRy et heot the

invention. 20 jlqst egge oficarl-enke the «chagber sphekbie a0L-d opdomnieh chn
this variant %Pntalns a_donor cornea, gplcg cg&gbe %%ac d in_the
corneal pockdt’S§h & FanhBf afdivgols ©F t haF TP ped e PEGPTES
l ens. I n prigwdg@=ablra further adaptations of the applicator or of
the 25 procedure perforned with the applicator are needed. The

present invention is explained in nore detail belowwth reference to
non-1i mM®@i ndrf itge esexndexanptles. r86t | of t heedpaaihgadFigltlskawspin
enbodi ment _gio, b %@pﬁi &t or cageardi B 4O A Wend{ Oy ¥Ogerined
2011/ 069907~ 17 “BCH EF30107 B68841 yerny
distance with the aild of the second control element,
with the rest of the pre-lcoad unit being drawn intc the
grip piece. During this step, the slide remains fixed
15 and thus holds the lens exactly at the previously

aligned pocsition.

By means of the rest of the pre-load unit being drawn
back, the lens is released from the applicator exactly
20 in the previously aligned position. The lens is thus
already placed in the eye as desired. According to the
present invention, a further aligning step is no longer

required.

25 The applicator 1is then removed from the eye and
dismaﬁtled into its individual parts. The pre-load unit
intended for one-off use is now preferably disposed of,
while the grip plece is dismantled and cleaned, such
that it is available for the next use with a new pre-

30 load unit.

The present invention is intended above all for the
insertion of optical lenses, 1in particular intracorneal
lenses into corneal pockets. In principle, however, the
35 applicator according to the invention can alsc be used

to insert articles other than lenses into the eye.



Fi g. 3ashows an enbodi ment of the front section of the pre-load unit
according to the invention, Fig. 3bshows the front section of the

pre-load unit 5according to the invention fromFig. 3a_i Obgeo ed
state, showdA ?(9]&3}50%%” on through an'é&nbodi ment P&F%tﬁr‘?g e(ols%ggl
unit according to the invention, shows an enbodi nent of the kit

according to the invention conposed of storage unit and pre-| oad

unit, 15 shoys Lhe Lelease of the jens fromie prehoad ioiteson o
accordi ng t 6t he*Tivent ion " shows “an ATt erfati vé~enbodi Tent - of thé
grip piece dccorudi nd tdonbhlie ¢oveat bn.irshORBEEN EnbciMENt SGR PRI NG
appl i cat or - L ACRA NIs{ Bot 8Lk AY SRERAROpAARIE | 0ad, Ui e Bnh$fiRuned
nmovably in 'gphe C1grl p piece ’g T‘Ir[le pr_e-lﬁ%oagéuni&?)% Plcprrp%Esesqa
housing 2, tu&sd edten | kbeurngotdedadma Glopis: PastRBLPEaPUIFERECUML
3, a continuygus operidg) 4 £§ puasglkd, hr agh 4he £gnt ekeat th®rneal
chanber (not shown here) for recehw ng a lens. A further hole 5,
whi ch makes 3EENESH 1 o°F18S8he RPpl i At 1 WHaP% 30 FEWLSPs 1in
addi ti onal | Ycuarsovs fbet/. K riveee ,c @ H 0 a lehelnerd 2 (8 gndl (5 ,arles 3valat)ed on
the grip piece 7. A pin, protruding fromthe lateral opening 10, is
fastened to the insert parts present in the grip piece and fixes
these pafts Am adreagtapepiodcetife BBAEKg.teXihghionwss t he pred oadlunithep
;‘gom Fig. 1 fSepayale! vaapdain manerdetai | redhecl@ns-daceivddd epdfitrell
cornea. A keratome (as described in EP 1 778 141 Al,
for example) is used to make a small incision in the
outer layer of the cornea. The cornea is then exposed,
15 and the region that has become opaque is replaced by

donor cornea.

The layer of donor cornea can be inserted here with the
aid of the applicator according to the invention.
20 Instead of a lens, the chamber of the pre-load unit in
this wvariant contains a donor cornea, which can be
placed in the corneal pocket in a manner analogous to
that described above for a lens. In principle, no
further adaptations of the applicator or of the

25 procedure performed with the applicator are needed.

The present invention is explained in more detail below

with reference to non-limiting figures and examples.
30 In the drawing:

Fig. L shows an  embodiment of the applicator

according to the invention,

35 Fig. 2 shows an embodiment of the pre-load unit

according to the inventiocn,



| ocked in the housing 2. The lens-receiving part 11 protrudes from
the housing 2 and nerges into the two leaf-like units 3. Fastening
nmeans 12 for connec t he pre-| oad un|t Pto the_gri i r

| ocated at e <t Qékp of the housiAigiZ. 7In the E%Eg 0 § %4@
bayonet connecti on |s formed. Fig. 3a shows in detail the front
section of tmieyprez | adtbwsi &nP eateeridieny tof t haei nuentt osectign 3
shows the sane front ctlon |n t he_opened st & te ( t.hout 0
upper leaf-like unit %% el ensCF umpt |Ocat ¢ e eg}%: arrrtg)‘geﬁl%lon’
between the leaf-1like unlts 3 The Ieaf-llke units 3 have boundari es

13a-13d ar ousy %ﬁthﬁ30h4ﬁpﬁt 1€heT?Eéﬁtb%%QQﬁkﬁ@§x§3@hé3€rétﬁoad unit

wave- shaped and engage i n each er with a nmeshin i on hey are
slightly515 rai sed andGdusligr nta cHgbénveRtiaho %ﬁﬂ&hFéglen§aLl@an
be introduced. Fig. 4 ghowahdd agsatsection through an enbodi nent of
the pre-load unit P according to the invention. In its 20 interior,
the housing 2 has a continuous bore in which the I ens-receiving part
11 is | ockedrichA o ide slfpvs hi kawisse aecabged throulyd imt eemboddfnehite
housing 2 and is freely. novabl e t here.. The de r he
front, such that it cé% gg eénbegﬁﬁg% ttltg'lL % gﬂggﬁu gh%s
far as Lhe chanber |rtLMHaﬂtIdna lens L is Iocated. Fig. 5 shoms an
enbodi ment of the kit according to the invention, which conprises a
storage unit 16. In the 30 interior of the storage unit 16, the
pre-1oad unifiicP i% st Geals n2phyEeagicssl al FRE. Kitte 3ESPEGRNANIO
16 is made of glass. Idnd sigkesedonn Gonpdesdi PR BBARGHeWURL B and

stopper 17. pre-load unit,

15
Fig. © shows the release of the lens from the pre-
load unit according to the invention,
Fig. 7 shows an alternative embodiment of the grip
20 piece according to the invention.

Fig. 1 shows an embodiment of the applicator 1
according to the invention. A pre-load unit P 1is
mounted movably in the grip piece 7. The pre-lcad unit

25 P comprises a housing 2, two leaf-like units 3 and a
stop 6. In the leaf-like units 3, a continuocus opening
4 is present through the center of the chamber (not
shown here} for receiving a lens. A further hole 5,
which makes it easier to £fit the applicator 1 with a

36 lens 1is additionally provided. Two contrcl elements 8
and 9 are mounted on the grip piece 7. A pin,
protruding from the lateral opening 10, is fastened to
the insert parts present in the grip piece and fixes
these parts in the grip piece 7.

35
Fig. 2 shows the pre-load unit P from Fig. 1 separately
and in more detail. The lens-receiving part 11 1is

locked in the housing 2. The lens~receiving part 11



35 Fig. 6 shows how a lens L is released fromthe pre-load unit
according to the invention. The slide 15 is pushed forward until it
is in contact with the lens L. The leaf-Like units_3 re

spread apar "Q P AEP 980 2011/ 069907- 189~- PCT/ EPESTAE 8§g§f%%¥ﬁélrl
The leaf-like units 3 can now be drawn back by a defined distance,
whi | e the slgsie A&idwol dﬁomhe;lrﬂeertmlhsﬂﬁgtlze Frevineuséy dmitent ede sitve.

The lens L is reIeas applicator_ a ordi ng _tg
i nvention 5 cf}g]gelkr enﬁ{}e F?S%ﬁo%g Jaf" a?r%serggtlge el o&gg%ltngf
the grip piede Pprecorall nlgni‘o Phém mhentirap oidce gt | prei éceahad el y

one control gl enent ehOWn Iﬁere? J‘;O‘Ehéolhoﬁl ggntz 8 15 &bk UﬁPQséHt ey Eget he

slide 15 (not s he contro | ement 8 is connected to
cor r espodi MY ICPERE- AN KenwifEmast- shown here) in the interior
of the grip piece 7 by way of an elongate opening in the grip piece

7. These insert parts are gkin to the e] t or  of un. | f the
control el eded: SdnSPRES sy éjc?etadfl t %FBHEI &%:t% vege pre-
forward, thadaa:‘seﬁrﬁnpal?t S ceirel dinat otcmoﬂhacunwemlblme Hiigle 35 shotdse

pre-| oad un| Pan he sIJde 15 forvvard | e t
rest of the Pre-3%%d U Dtt P T The¥i n thefolf> %52%2?“?856 {Eﬁ
sl i de 150by uppercoleaDtletenenit83nel ddseslens obk|1r$g Jreetead shn ( ioe

shown), for L2 1 %&W@a} aﬁﬁ{%éfnilw\@' &leeare%eoﬁeghellke

pre-load unit e units arranged t hereon, becones

movabl e. Thevidiseakehavet heungakifig #@@ﬁéﬁ.dsrﬁrzfalr& cFled aBN§mBeY ndd -
about an aUﬁQE%@(bdﬂﬂﬂﬁﬁﬁgs0i3éhE36eékeOMdﬂaidHébédﬁﬁhd”@ﬁg£@eWhhh

the leaf-1ike nlts rranged thereon, intq the pi ece 7,
exanpl e Vi ae&“flsa]p c”h%ﬂl shh TS Ry el egggg’) 2 1%he® K%ﬁggﬁé(
achi evetlst hrraugled haendraxhwmﬁb@mwar oblrrmnksemnu 3Qneb twihe cdi rgl ens L
control el ement b8e ln\%@@%qllclelcpw%? 20 - PCT/ EP2010/ 068641 d ai s

Fig. 4 shows a cross section through an embodiment of
the pre-load unit P according to the invention. In its

20 interior, the housing 2 has a continuous bore in which
the lens-receiving part 11 1is locked. A slide 15 1is
likewise arranged in the interior of the housing 2 and
is freely movable there. The slide 15 tapers toward the
front, such that it can be moved between the leaf-like

25 units 3 as far as the chamber in which the lens L is
located.

Fig. 5 shows an embodiment of the kit according to the
invention, which comprises a storage unit 16. In the
30 interior of the storage unit 16, the pre-locad unit P is
stored in physiological saline. The storage unit 16 1is
made of glass. It is closed in a watertight manner with

a stopper 17.

35 Fig. 6 shows how a lens L is released from the pre-lcad
unit according to the invention. The slide 15 is pushed
forward until it is in contact with the lens L. The

leaf-like units 3 are thereby spread apart from each



5 1. Apre-load unit (P) for inserting lenses into the eye of a human
or animal, conprising i)a housing (2) with neans (12) for fastening
the unit to a gzrip})i ece (7), preferably in a nmanner_secure 3 ai nst
rotation, 1019)2%4/&H23%tei ving part‘({f) ~ar r ange&C3d E52 019 3@841

housi ng (2) and conprising a section that protrudes fromthe housing
(2) an<(1I3§ ha;]oﬂ]%r.atTrll@aBéai-V\Dik@r@ﬁ:Etf:abBycém\lonoﬁebar dtrewheabkikk®y a
units ich, a east_at their ends 15 .directed.anway fromthe
housi ng (2) ,dea#élei% P 52 aB! ewg%ﬁlfeag:g'ew?%lcg%cﬁgo?w&dsangmf hg}rﬂésf &t m
a chanber (1) ftbe shwevingusly optieakebensifd), Thei )lens| iLdelig 15hen
which is arr \ L, 2 interj i Lhe_h i .and
can be nove e%\?\s/eég;' t e&I%}g?-%%ieDﬁ#?% %ggéggi?ﬁegfegg?r gglé’%l)ﬂﬁg%
unit (119. Zarmhee preudwsd unit (P) as clainmed in claim1,
25characterized in that the two |leaf-like units (3) each have a hole
(4), which holes (74) are arranged such that they.lie di rgctl over,
each other &i®form 8ROBPerfihg tiredugh tife EBRPEFMER Lt hel ¢ efIiPs4)

for storing g@iedapti Gdcdentnd Ljo B0e 3inTbet por: | vAdsulrip( Biecas has
claimed inclaiml or 2 i

chanber for %totriAg® ar?og‘ﬁfr?)?;?g %ﬁ%%i%ﬁ)el'insﬁ?egﬁ ﬁéggﬁggrgacalgr 9 g_'];tlégl%lsy
by wavei8hapetkdent inomse (U13a-48t)s Whi ¢hot shown here). The control
element 8 1is connected to corresponding insert parts
(likewise not shown here) in the interior of the grip
piece 7 by way of an elongate opéning in the grip piece

7. These insert parts are akin to the ejector of a gun.

15 If the control element 8 on the surface of the grip
piece 7 is moved forward, the insert parts come into
contact with the slide 15 of the pre-load unit P and
move the slide 15 forward independently of the rest of

the pre-load unit P. The maximum forward movement of

20 the slide 15 by the control element 8 releases a
locking mechanism {noct shown), for example a pin, as a
result of which the rest of the pre-load unit P, with

the leaf-like units 3 arranged thereon, becomes
movable. The release of the locking mechanism

25 preferably brings about an automatic movement of the
rest of the pre-lcocad unit P, with the leaf-like units 3
arranged thereon, into the grip pilece 7, for example

via a spring mechanism. In this way, release of the
lens is achieved through the maximum forward movement

30 of the single control element 8.



35 are present on both leaf-like units (3) and are arranged such
that the sections of one leaf-like unit (3) mesh with the

correspondi th'? sectl ons of the other leaf-like unit &ﬁ\) WO
2011/ 069907 WO RAIBFAEINMF10/ 068841 4. ~TRB pre- | oad BGAYEPROL04068841

clainmed in one of claims 1 through 3, characterized in that at | east
one leaf-like unit (3) has a further hole (5), which is arranged
above the boundary of the chanber (14) 5for storing an optical |ens
(L). 5 AKit conprising a storage unit (16) and a preload unit (P)
as clained 9% of clains 1 through 4 in the interior of the
storage unit 10 (16), \/\herel n t he storage unit (16) is nmade of a

vatertioht et erial and can he, o1 989d il & MALSTLLON cJmI0e ekt 0.2

st opper i m ¢l ai'h ractert ze
15t hat the interiaye off tahelfnsrtamatge amina 1(,18)orniger ifsiriged with

physi ol ogi cal saljiyne solyti an o Folggéﬂtm?gyy ai1npd f@r%gg%ﬁl%

6, characterized i'n that t is sto
200ptical lens (L), prtéfeertﬁﬁllty h 3 ng¥ERoPHREE ((éhs. 98€f¢ﬁébp<Vt l&sa

claimed in one of claiygmed Hught % aqtpggtaq_t&rdtzl% in that agrip
pi ece (7) for connectiont ot hegre Joa uni t P)| iﬁSad iti ona

provi det? 9. An dpgli Gt e%%tﬁﬁ‘?%lﬂﬁ I(‘Jz’fdfadlrﬁet gg in
clainmed in one of claitme hddwiough(2h aattddaccgrhpplmﬁgea(ﬁkct\tberehat

the pre-load unit (P) _an rhG{eStBQrgml un| 73(% E&a r}]br&ec{ﬁgttgas

each other in such a \ﬁgy he pre
inside the grip piecedt7)least two, preferably two, separate leaf-

like units (3) which, at least at their ends
15 directed away from the housing (2), are in
releasable contact with each other and there
form a chamber (14) for storing an optical
lens (L),
iii) a slide (15), which is arranged movably in
20 the interior of the housing (2) and can be
moved between the leaf-like units (3) of the

lens-receiving unit {11).

2. The pre-load unit (P) as claimed in claim 1,

25 characterized in that the two leaf-like units (3)
each have a hole (4), which holes (4) are arranged

such that they lie directly over each other and

form an opening through the center of the chamber

(14) for storing an optical lens (L).

30
3. The pre-load unit (P) as claimed in claim 1 or 2,
characterized in that the boundary of the chamber
for storing an optical lens (L) is formed at least
partially by wave-shaped sections (13a-13d), which
35 are present on both leaf-like units (3) and are

arranged such that the sections of one leaf-like
unit (3} mesh with the corresponding sections of
the other leaf-like unit (3).



10. The applicator(l)as clained in claim9, 35 characterized in that
control elenments (8, 9) for noving the slide (15) and the rest of the
pre-load unit

(P) are provided on the grip piece (7). , WD)

2011/ 069907-W0229f21|5d|f?@£92b710/ 068841 11~ Fhe~—appl i catl‘)&T/Fﬁz%O/&%%d
in claim10, characterized in that a first control elenment (8) is
provi deddf grzlf.rmvimga_t@ﬂeﬁiw@ E) a:c@qi %ssaﬂcmi?ne&pniﬂipbnielpamema(ﬁgs
is provided for % t rest _of the pre-load upit erein
t he second contr? tﬁgﬂﬁﬂﬁ (%) Sgﬁrﬁﬁﬁrfﬁggpéﬁ’atg}aaghe@ﬁ t%%a}f!\?rgtne
control elenment (Mafislilocatetti N3a poss taofurthetr cloldie (5h | derh@ith)
noved by it is drive I o] h I.n f
the pre- 10l oad uni t%’%ﬁg%{%é%‘égg%ﬂﬁ%%gﬁﬁég%aékcFg%ngc}fg?l%%gl g(il%)Q,
char act ebi zed i n fdratstowiort rayt adtelent YB)s fdy) - movi ng the
slide (15) is provided on the grip 15piece (7). 13. The applicator as
clainmed in one of clainms 9 through 12, characterjized_in that the
pre-1oad uniX-(P)i%s Fitt SONHLS 1A opt SERLaPENINPopléPer &51Y anbre-

intracorneal |ens.ca#t. vhirethed fek i B3eikhbag a0 opid cadf | &lsiifls) , 1
preferably an intracorneal, |ens, inta the .eye of. a hu r]clor ani ma

hunma l.
conpri sing the sttéﬁ?ucﬁr}‘ 28i ) pBsi Hionim THE TapBFi chtor T19° 3 cP4itfred
in one o0 cl ai ns @&hr owlgbrd?n athehestdesigeeduh Dicat(ilé6h dfs tredeyef a

referably in a i h or , h that t t
'Ehe opti cgl I ensg%%%%tolrcr{hatlt néﬁ?ﬁ%ﬁ 38§§p| i%%glt orﬂ%ll)&?(?se(gggn%hg

visual axis of thetertight manner with a stopper (17).

6. The kit as claimed in c¢laim 5, characterized in
15 that the interior of the storage unit (16) 1is

filled with physiological saline solution.

7. The kit as claimed in claim 5 or 6, characterized

in that the pre-load unit (P) is stored with an

20 optical lens (L), preferably an intracorneal lens.
8. The kit as claimed in one of claims 5 through 7,
characterized in that a grip piece (7) for
connection to the pre-load unit (P) is

25 additionally provided.
9. An applicator (1) comprising a pre-load unit (P)

as claimed in one of claims 1 through 4 and a grip
piece (7), wherein the pre-locad unit (P} and the
30 grip piece (7) are connected to each other in such
a way that the pre-load unit (P) can be moved

inside the grip piece (7).

10. The applicator (1) as claimed in c¢laim 9,
35 characterized in that contreol elements (8, 9) for
moving the slide (15) and the rest of the pre-load

unit (P) are provided on the grip piece (7}.



eye; ii) pushing the slide forward by neans of a first control
element (8) on the grip piece (7), until the slide (15) cones into
contact with 35 the lens (L) without noving the latter, wherein at
the same ti MO t3L1/4069299%e units (3) —oR2t he | ens- FETHER2RG HHE884L)
are spread apart from each other; WD 2011/069907- 23

- PCT/ EP2010/1016884TJhéIIépmmgt@w ng:mhe arsestclceflrﬁélﬁ pLg- I@adlmm tLo,P)
fromthe eye by a def i ned dleeéance as %ﬁof a secon
h <si

el enent (9) on t AP ERRE (7, FanedusT ¢ x?ﬁﬁm&ntth

5slide (15), as ag qsubxtldnédvmﬁhndshiangeﬂhe(hllds nebeased far eadone
| t 1 15T | |

R S R S o

by the | éns (L) bsisig cpf)si:tleon;ve@ -Byadeanst tof (B he ‘h}@éts?egll(m):hemme@@n&ire

arranged in the leafi-ldke i‘&héﬁt gb '%aﬁu%l@w w@iaw& hakas #)

lie directly over each ot er and form an _opening through the center
of the 15chanber fimpt f@n%lfﬂl%bew%pfgba’rsl eRsatey. 1162 PoSiGHoR

pre-load unit (P)irassel@h medei B198e Qqfisgl didWedl Hhroughsddangeal oam
applicator (1) as cla}}rred in one of claLns 9 throgah 13 f

inserting an opt i al e Um n7EF &R Gbf §Bnt P it P BfLHgaP%I éfﬁ? Bt o
the eyelof a hundmaat wniurelp) preferably into a pocket in the cornea
of a human or animal. 25 17. Use of a pre-load unit (P) as clained in
one of claims 1 through 4 and of an applicator (1) as clained in one
of clains 9 12hwodte 132apptitasertindla dohor céarmed into theaeye & a

human or ani mal . characterized in that a control element (8) for
moving the slide (15) 4is provided on the grip
15 piece (7).

13. The applicator as claimed in one of claims 9
through 12, characterized in that the pre-load

unit (P) is fitted with an optical lens,
20 preferably an intracorneal lens.
14. A method for inserting an optical 1lens (L),

preferably an intracorneal lens, into the eye of a
human or animal, comprising the steps of
25 i) positioning the applicator (1) as claimed in
one of claims 9 through 12 at the desired
location of the eye, preferably in a pocket

in the human cornea, such that the center of

the optical lens (L) contained in the
30 applicator (1) lies on the wvisual axis of the
eye;

ii} pushing the slide forward by means of a first

control element (8) on the grip piece {7),

until the slide (15} comes into contact with

35 the lens (L} without moving the latter,
wherein at the same time the leaf-like units

(3) of the lens-receiving part (11) are

spread apart from each other;
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15.

l6.

17.

iii) withdrawing the rest cof the pre-load unit (P)
from the eye by a defined distance by means
of a second control element (9) on the grip
piece (7), with simultaneous fixing of the
slide (15), as a result of which the lens (L)

is released from the applicator (1).

The method as claimed in c¢laim 14, characterized
in that the positioning of the applicator (1) in
step a) is achieved by the lens (L) being
positioned by means of the holes (4), which are
arranged in the leaf-like units (3) in such a way
that the holes (4) lie directly over each other
and form an opening through the center of the

chamber (14) for storing an optical lens (L).

Use of a pre-load unit (P) as claimed in one of
claims 1 through 4 and of an applicator (1) as
claimed in one of <c¢laims 9 through 13 for
inserting an optical 1lens (L), preferably an
intracorneal lens, into the eye of a human or
animal, preferably into a pocket in the cornea of

a human or animal.

Use of a pre-licad unit (P) as claimed in one of
claims 1 through 4 and of an applicator (1) as
claimed in one of <¢laims 2 through 13 for
inserting a donor cornea into the eye of a human

or animal.



