; €3ey4SyNNOQ@ ONR6RT4ASf p 7WD 02/ 39892 PCT/ CHOL/ 00669 *159159* Devi ce and
met hod for exam ning and/or treating an eye Technical field 5 The invention

relates to a device for exanining\ mmu@ﬁﬂmming an eye, it being intended

to be placedygnobhgogye. Prior art or art dbGE)EREE/YEEEOUS
devices for exam ning and/or treating gyes. that are placed directly on the

eye in order to exanmne and/or treat the latter. For the sake of
sinplicity, the termexam nation is to be 15 understood bel ow as an
appropri at e tPestaenandimefbodyforseranining andforatEeating apve¥es for
exam ni ng eyes include, for exanple, so-called contact gl asses which permt
exam nation or 20 treatnept, of the fundus of the eye or other regions in
the interior T8FRRREaLy Ei8AAough the pupil of the eye. However, this may
al so include other devices such as, for exanple, tononeters, which can be
brought directly.into contact., with the_eye faor the purpose of e 25
pressure a%?eﬁ'élﬁ’te.ntéﬁ’@h ]%Fe]\ﬁ &5 Bre? p?éSH&SSd %ﬁd St | %X(ﬁ'é?@

di fferent vatrenrtsngFem eynplis, bébne antendedots dezgsldamd cont bice

gl asses for ggglts or children. 30 Depending on the application desired,

they can al so"have one or nore, laterally arran ] s wth the aid of
whi ch peri pheral regions of the interior of swﬁmm%m‘m&e exam ned whi ch
woul d not bepyiskbhetw thout mrrors. Furthe , € are al so contact
gl asses 35 which, in that region which is broughté®®t'o contact with the

eye, have’ a so-cal |l ed scl eral ring that rests on the eye in the exam nation
position in Tueh priway art\Odiz/c38382 RGIY {3 / 8668es Zort hekaminisgcover ed

by the eyeli y.the Latt on e e, [The. devi c have
t he disadvangggzggdgﬁé%¢?éél%yeg(ﬁﬁ%%r%%? éﬁ%&ﬁqmﬁ £Q§¥Tth¥He€$%e need
to be held ready ffrorovderods exaambaei ensl/oAl smedth bhderlatdgir.evEar t he

eye bei ng cophamdated, dusing:t B examiaati Oy, agdah st 8bs0 lshai@askng the
risk of infections, the devices musf, secondly, be disinfecie
15 understood below as an appropriate treatment of the eye

as well, in each case.

Such devices for examining eyes include, for example,

so-called contact glasses which permit examination or
20 treatment of the fundus of the eye or other regions in

the interior of the eye through the pupil of the eye.

However, this may also include other devices such as,

for example, tonometers, which can be brought directly

into contact with the eye for the purpose of eye
25 pressure measurement.

Such devices are produced and marketed in many
different variants. For example, there are various
sizes for contact glasses for adults or children.
30 Depending on the application desired, they can also
have one or more, laterally arranged mirrors with the
aid of which peripheral regions of the interior of the
eye can be examined which would not be visible without
mirrors. Furthermore, there are also contact glasses
35 which, in that region which is brought into contact
with the eye, have a so-called scleral ring that rests

on the eye in the examination position in such a way



-

10 and/or sterilized before each use. However, this is wear phenonena, for
whi ch reason the devices nust be replaced fromtime to tinme. Summary of the
~1tnvention 15 It is an object of the invention to specify a device of the
type mentiongg bbakegyei ds the disadvantages of the depegesubppydeésom the
prior art and prevent a transm ssion of infections or irritating elenments
ina 20 sinple way. A cost effective and sinple possibility for exam ning
eyes should in particular also be provided. The achi evenent of the object
i s defined bfheke ¥eatifr e§o¥Ererai Py 1.then gredidanca i thekhebynvehei on, 25
the device fortexanchi REeaBgeQr treating an eye, which is intended to be
pl aced on the eye, has a base body and an attachnent body that can be
conbined with the base body, the device for exam ning and/or treating the
eye being i nTerdeéchawm bieyl @xedhawée hthbe ditsbavamerye3 Heotly Dhrsheyeye.
Thi s division. dey] | se dy an aghire has
many advéitagégEe%Eﬁg, %%gg%ggég%%deﬁka%ﬁgpfF%ﬂgriyngéaprovig%ﬁb§?¥%, for
exanpl e, 35 peartivcufar opeiréabisel eneminatopnexanhhffg eyes gudédrastone or
more mirrorsy @b wkth gREc fén% | ek 3¢ ANGERRALI naReldr 98uPaRY Of chbe
mechani cal anglot optical co ?eX|ty therefore resides in the base body.
WO 02/ 39892 PEFEPRRIAOD66G1A 3 thiffe &USe hniEitr Sothd helrd orel$equPfes no
optically actn¥eceiemnt shdudetyeesahli¥t ¢oricesns 19! Yodfdasihfactayer of
opticall Otranﬁgarent natgrial.klt can be ﬁroducedéin |_.ar ge ggantities in a
sinple and c88F78%er PRI VR2GRY PIFCEanCa6R t he ond WEE T be *4éSi ghed as a
di sposabl e aweacl ecliendreenmsed fomcevhuicta femasbnnedhe Clevheest mersthand, it
can be desigggglgg% repeqt 4 use g@ligQ being capable of replacement by a
new one in a cost eFTectlve way i f, tTor exanple, wear has becone too great
10 as a consequence of disinfection or sterilization. However, it is to be
ensured that suRmhRgt ofe@h@n inRenticanes into contact with the eye the
attachment body is designed such that the eye is not injured. Thus, for
exanple,léhat surface of the attachment with which it is 15 placed on the
eye shoul d ngt Raveimmbiddigest othediesentiitn ried hepedef pfa saeoibe desi gn and

be adapted t h rf .of t eye._lt. 1s possj ( , r
exanpl e, for%(rjll%f %é’%%ntn%‘jﬁlﬂ]tegzﬁtn%n ao‘{)od]idess ﬁ\)e b%P“Lég?%%%%ge%%oéﬁetg%d t he
sane base bodgviThbs rkader s fzom oushexaprhati oagtposyidl epieventtose

effective vay,,30RE5REBE @ W& {dis PEE O r@itak 8HY! AMEARISOUS, dgvi ces,
whi ch are expensive in each case. 25 O course, it_15 alsgo possible

t
conversety t §1ifBéca “divnglfe FRTachheRttbtriyand alBPhyl Boe§pReL bFtht £9€hnent
body toget heexahtiRivagr bpus baseldoth esartdicillker ehyobeengrposaell e to cover
further variant devices. 30 By conbining a few variants of attachnent
bodies with a few variants of base bodies, it is possible in practice to
conbi ne all Taei amichdeweresit andf t hilee peshjdct a mul tdéfinedis apd ybe sinple

and cost eff%%%%w%éﬁi&gagigﬁﬁiQU QB &¥%%rdance with the invention,
25 the device for examining and/or treating an eye, which
is intended to be placed on the eye, has a base body
and an attachment body that can be combined with the
base body, the device for examining and/or treating the
eye being intended to be placed with the attachment
30 body on the eye.

This division of the device into a base body and an
attachment body has many advantages. Thus, the base
body can optionally be provided with, for example,
35 particular optical elements for examining eyes such as
one or more mirrors, or with specific lens
arrangements. A large part of the mechanical and/or

optical complexity therefore resides in the base body.



The external formof the base body can be arbitrary in principle. However,
it typically has a plane surface on WO 02/ 39892 one side, through which
the eye can be exam ned Furthernore, the base body preferably has a contact
surface thatwydso2ypeged!y | ocated opposite the plane ReH/Gkel Hdes - 4 .
surface. This contact surface can be both plane and 5 optionally convex or
concave, or be of arbitrary shape withig specific linmts. 10 15 20 25 30 35
The attachnent body is preferably provided with a further contact surface,
which is desTimedWiadhmayst &ndval [BhergéosgnersAapEeas Rhe BRI %ur f ace
of the base hodive t Beeh¥R:§ONbaE! SAHifa0es heimg sHdt usipg sebst aptiml |y
paral l el to one another when the device is conbipned, O the sanme shape
means, in essefite, VhatPRHeEdnt adtaBGPREERS aFREAbH2T dent T caf3” but® ar e
desi gned i n poedu@edayid hdtarddeey duane iappsoxinmat el ysimelsanend hapestand

appr oxi mat el SAIe (4 o) at C 0 t 1t ¢t with
one ano?%er.é{%%g%% co 'ag{és%g’rl?’ac%&sh%%/ee %%sﬁgan%, L@;rdéeg}ﬁ%ﬁ%gfgsﬁnéa pl ane
fashion in t@espeegelofartigdieydon bai tisedppnegi At @l fevhelmese @ ddhe ati os

and areas, oftfdeYynahg,batth oungdeand Ny PPREOXEBESL YA RRSaNR) L anet er.
If, by contrast, the contact surface of the base body has a canber inward

or outward, PRENEoreREPLSUr?hcEeRaCRBEREL &hnBntPbdFTEs Wt ofi deRFMith a
corr espondi ngr £8eEFe OMEYAL £, Of of N¥drth 14 eSpast i vl Yoeltial ted dgsdts, in
essence, t hat pl ane cont act surfages cone_to be situat eg i n. parallel
pl anes, *dnd tHat i nCPRESHUERCD PhnbEF U EBNT L sUF f at b8 HhE“Eher of the
attachnent bidolyecsr r esponds apfroxensnedd tbat héni mhartseresdmrerwiofcht he base
body so that ; b ne, ., Asi a h i ) ver, the
radii of cur(\:/%lﬁﬁgr/eggpot %gﬁggﬁge%sltglan&geer g% n%eb%stglai Sﬁtgf“g Wr%nt such
that the cond@gignedf sEed tHhath 6he @A¥st héf ity drJureilvi dbas, pof el s.
I nter spaces, cRORS1H) Yehat | 6radd) & rthd esth dchimerdthi v telibeinesn fhe
contact _surfaces. WO 812/ 39892 PCT/ CHO /00669 - 5 However, su(ih
i nt er spaces Aaded ARsthenisVE eVt diFF nGRER arPHatiioiiest he YRS/ si nce
at such int epfiaceatheamise sofi drvodyh tdesddn anddvikee y@astedi gt tieans are
subjected to s%&on ogt%galeigterference such as 5 diffraction, reflection
and scatteri%ﬁ. R oPder"to®4Voi d or to reduce such interference, an
optically transparent, deformable internediate nmaterial is now preferably
| ntroduced dyfi ng GouhinAld Of A ndHfoflEY T £6: DEURERC! NEa%H: Patedpd the
attachnent bod%/. Thi's .

20 attachment bodies to be attached to one and the same

base body. This renders various examinations possible
in a cost effective way, something for which the prior
art requires various devices, which are expensive in

each case.

25
Of course, it 1is also possible conversely to use a
single attachment body or a single type of attachment
body together with various base bodies, it thereby
being possible to cover further variant devices.

30

By combining a few variants of attachment bodies with a
few variants of base bodies, it is possible in practice
to combine all wvariant devices, and this permits a
multifarious and yet simple and cost effective

35 examination of eyes.

The external form of the base body can be arbitrary in

principle. However, it typically has a plane surface on



10 material is, for exanple, of gel-type or flowable design. It is also
possible only to use elastically or plastically defornmable material. The
material is nerely to be deformable in such a way that upon conbination it
lies snugly weapspsesde contact surfaces, the contact glbp g %mépi ng
shaped in such a way that upon conbination no air bubbles, and/or only a
few or small ones are enclosed. Use is #ade for the |nterrred| ate materi al
of a materi al vvhose refractive index corresponds apprOX| mately to the
refractive ioRiex 9420 bEREOBBYy WhECht tEhmANe bdtR? Mfe fordnigiedi sel y

the refractiyertndaesepf drasepbedy, b@apaqmmratm@/ apd def Qfd’fﬁhal@t

mat eri al correspond he | esser is tr};ay isultlgg mterfereng

possi bl e the‘?‘é’bga?%r cORt PR °F3tH wHeR éﬂt%‘w opti cal
25 quality, snffabes Usis eEBﬁctal:‘zelsyurﬁ:a«:mnsame lge | dithg pbdher aridner
coating @perations for exan antiref i.on .coatin as_are
requi red%| n th l%rrl% g%tl §§h8 EI ca gﬁ’refaé)gs%of i gahr lﬁca aﬁy gShape
el i m nat ed. @Dthlhmaldacmﬁgummltlefornabl e material between the base body
and attachnment body has yet a further advantage: owing to the

adhesi on-i nduced adhesive forces between the deformable material and base
body, on theldfe RBRACHBENENICPRE dbF orPiedfer kt vr iRTOERHEY hev R achnent

body, on thef@fﬁﬁérhambnttaf& baser ey, angntike atisichaestghedy reinei n stuck
ctlon of .ot her ernal forces. That is to

t th th

oy Gendnd RGP EhER YR b8 $080 5 BET HATS ObBCHRE. BOPERGTASUTF B The two
bodi es, for ‘eb(an’pbeeglb\oeiy arthaettm@nennthodysufrflacwsvmeghig gitustemt
necessary tog y&\_’ El gﬂ'&;t E%f}%'ll%‘i““@&t bAd. %‘% Netyeen bage @&ﬂa}’vﬁo or i ps

attachnment bo rpose of eéxamning the 5 eye by a user
t he base bodySOf:omhenednbuorfectlwevwee|$1h@p@|eme@os|aosht iegrpemee,| d&thaf on t he

eye, the adhegivecbarges ProducRd Ly 4he aﬁ@€3' 9ReAtithe, defRimabl &
mat er i aI vvlth the contact surfaces of base body and attacChment body suffice

to hol dthe BEEAERRENEN16YFBAR HR Yt FEaddHodiEve RRRTRIIMF G exdl e, to

exam ne the §£\1ﬂ€b§haﬁagbﬁdoép@TrB&IimQ@'ellQhﬂéh@| srae@ %ﬁfzeOfsd hendtinghusy of t he
eye using known gew Ces, U

tact 15 gl
That s bt s TRt CohEer BORTAR bIE Anete rAPPEREEN GG STHE. By
| ooki ng i ntocsntach sumtfacesgleass qesicpkdn or eggample) s ipossimplane o

exam ne the I I an ror fi I al rrect
angle. In orggrgﬂ?gﬁbgﬂg th h %mnaﬁfe t%hegc%%};%%l @ g?alégelgc?%%\rk@%&%e eye
conpl et &%, the eamcactd§l és?stlfﬁﬁsta% fr”é?%@ed“n& CHeiA§ RV EPY¥RSm t he

eye of the pahhenhakB tagl?%szq&a%elyl nt%'éOW%a(ﬂ%V' Bamftdhe plrﬁ or wyt,
there is an increased ris ase. For exar‘rgyE t he cornea
0

of the eye cGR*b&as5: d&?ﬁgeﬂonB"f‘ sé’ﬁ%@&?h % apPBd H5stEeRA¥ 0RSa And

cont act gl assamBarbe riwand oot. o%mnnd rithéi eontactl uwhhesoor ef extieenel y

unpl easant f i 2y 0 pﬁgt of t.he devj
accordi ng togéﬁgfgﬁggﬁ%vg%yo e base gﬂ.ﬁﬁ%ﬂgﬁ Sﬁi{n(%:mn%ncfeartﬁ%% are
desi gned3 n suthaadway @haarﬂheyeéancnemémt ed relative to one another in

the conbined state. This is to say, if the aimis to exam ne peripheral

regi ons of aneeco letely, it is pOSS|bIe|nawa simlar to 35 the
contact gl asgaéf" i-ﬁé B‘FPBP'arltn E5SEIECa FASE RHRP WA R apPiohiFet e
mrror. The tahtetol Heceiiuaeceddnwinh pa ralilledblpd addsgec himentthadyin ocfie@r m t he

device, and Lhe deyi ce iacplaced, it the attachent bodyon the gye to
30 attachment Dbody corresponds approximately to the
inverse camber of the base body so that they can be set
one inside another, as it were. However, the radii of
curvature of the cambers can certainly be slightly
different such that the contact surfaces touch one
35 another only at individual points. Interspaces,
possibly filled with air, result in this way between

the contact surfaces.



be exam ned. By now rotating the base body relative to the attachnment body,
In particular about the optical axis of the two bodies, it is possible to
exam ne the peripheral regions conpletely without corotating the 5

attachment bggyopp3bBezprocess. The attachnent body, wWet)crelldeeosl y part
of the device to nmake contact with the eye, is thereby not noved. In a

possi bl e enbodi nent of the device, bothxhe base 10 body and the attachnent
body are designed in a rotationally synmetrical fashion. The base body has,
for exanpl e, HPHEVEHapeSBENa ¢BRETAPRACApERaEEt Bf fA1BFUPHRT ateRERFENt body

has the shapguefinag Euam&ha\enlbh aff kalet @ed haske tdte mafﬁtéﬂféé‘@@ of the
base body 15_bei ng ﬁabeg) qut |de in the re |on of the flz:ﬁtened and
e® h

the contact 5GPFa og¥t 8hr’?é‘rﬁ BSHY W& V§ G ared orP TS | 3§ de of
t he fl att enedubganekdbase. Tslftercmgrensp‘onsabf b.heebaseebcdy anctchat tashnent

bod | d b
Tnsorted 5 Sepoaphabl *EEEFRLEIOHT it PRt it TR IS BB SR o
be produced BHOLHI sofayto Sxradisge as@@rhtailntﬁﬂﬁﬁﬁfﬁﬁp@pacﬁhg Bt peabbyved
bet ween 25 the,Rapgrbady a@QféPrﬁa@iéaﬁh(@’éﬁmé?ﬁ%‘t&“h@'t@%ﬂahe €eNt A&

surfaces, that 1s to_say, for exarrp e, in the region of the outer walls of
t he base bodl}’raﬁﬁrﬁﬁéysrlﬂ‘@%%‘%csedof YIHF URARPINAF {1 RRr Of hdNsaseeBbeS it sel f

or the attacheentehodhdapa@iestivdey NGkl egrat Satt“aihhnﬁé@pb@d 30rr|@islrallty
of prot gtberancgﬁg out si.de the respect ye co t act surface

desi gned,” f of*® e, *FPn t R8T shapd™Bta pPlir 71yt 0¥ kn%’Bs f?rw?a-le'eformof
webs, runni ngeismgan éltorigatalkd aebdis siblef ohhe tt;bpers@f ealaﬂmb:,ah]rylanrthe

form of two-g'raeeii:g al, Ble gfrrarﬁ@c +e3d A ftrrrreh%rate%egler{egg gpbogi ment

of the invention Is esr I n suc a way that when 1t 1 s conblned and
pl aced on t hECphEi éiﬁtf°§mé§7’éet GhhSUSkadi ey, thad prrarergonbiga per3oln2

PCT/ CHOL/ 006@9es gsnugaqneagaﬁﬁatcemeac‘éohmdfc wshbfaaesat traehnesht Hedy. That
s the patient's e

istos t he e its el ids ar eyel ashes,
do not PREEAEsh! st td h TrEPeEce BodiF S e nBEkpp I ar lEon

mani pul ati oncobhb®haceont n@omm%umms,l ndod dor echlgoat aedw Wi hshikel eye or
the patient, the base bod nee ogsg he dj si,nf gtct ed fter use

ut . not
sterilized. POr°this reasor? can” be prl(ga%e ¥ o ﬁatle??%flge(gh%ﬁeas,
exanpl e, 10 pkastiielt ha@fareanotmadmx;ﬂainr ewbose ef fefraveivbut whdek are

al so cor reSDQBQk@Qb%nQQS'%pé&xﬂﬁé’@éf ttla,antggagsefrfacgtle‘)@rrghgexl nothe case

of the aboverrentloned unnel -sha‘a[n esign 15 of the attachnent body t he
funnel edhe Paser HOWka@pf eatEFCHMERTL A% -hel HRsBOBEdP Ke5H Y5 YexER@ded

from touchi ngethaeceyeeartthiﬁc@m eyelbakor bblarg ey@&m&lﬁﬁenQObéﬁiym aeady
ment i oned, Ee base aody and at achrrent bod glgesi ned in rsrg ch a way

that they ad SrfgrfnS Se BRS ﬁé‘r‘a af (&7 *E6HS) t| 0 SYor tXa their
surfaces arerdesilgned mmtﬁnﬂerwnw oo isrepde‘smbﬂrabltelerwa@rifacbr|sheocat ed

between the suptaces éﬁ'rf? 2 WA jpe?5 EBQECEBG @P@FS' LN 5ar ¢ ygtﬂ%ii ce to

hol d them together. In a her pref rred enbodl nent o the devi ce
accor di i toqpﬁéltﬁverﬁndontmm eRahi Biffg cayae l vt- h&ExHRens it yg Bhad 40 g ac hrent

body are desihgRgdri H1goh do¥BYnhapelhey odlse et hegetgr bOyamdple,

det achabl e, osrtr ve _
tireflection coating, as are required in the

production of optical surfaces of high quality, are
eliminated.
30
Introducing this deformable material between the base
body and attachment body has yet a further advantage:
owing to the adhesion-induced adhesive forces between
the deformable material and base body, on the one hand,
35 and the deformable material and the attachment body, on
the other hand, the base body and the attachment body
remain stuck to one another without the action of

other, external forces. That is to say, depending on



30 and/ or non-positive connection. It is possible to conceive, for exanple,
a screw connection, a type of toggle closure, a |latching mechani smfor
produci ng a click-type connection, or another, arbitrary type of

connection. wo dhg3gge20f a di sconnectabl e connecti on gret /ool Ade®edse body
and attachnent body ensures that the attachnent body can be renoved from

t he base body after use, that WO 02/3%892 PCT/ CHO /00669 - 9 is to say
after the exam nation of an eye . It can, for exanple, he discarded

y .
thereafter, BRej SR f Pém B Frattelq aPOEREE pet®d t $2%M&LS | FAVEBn 3 the

attachment bgtlyach@énexadplye o t hot h@eagdtof ian syt aet avecesshAxyal teady
nmenti oned, the baae bog%t;.s desi gned i\r_]%such a permts,an

way, that it
opht hal mol ogft8F +%Fn 0 PORREFERY DRARSH RTINS PRE e\ ¥or
exanpl e, it asdprttacdthehtorbaty opFocalthe tpanspsr eof EXameingdmigal tidar ough
whi ch |1 ght Qﬁé‘m% can 1%?@1'3 baLh 'r@%% the qyssand 8’?? o ¢ réle EXfo1 48y Or der
to keep extraheoud I ght away of “reduce iMterferting refl ections at the
| at eral bound@¥ycsuipaedsiert He |IRATEFIanthe ot2E%kaHPPE, the @er ethelark or

be coated W £8nhaBidepPr ¢pkiceke brdmic’yd alby | ntREderdhesgwam nfr t hend at er al
regi ons of the fundgieof t he eye or, of %he chanber angle, theg[b se body
r

pref erabl y hd8f8RBaBLea MAtGTAE: YW HFD nFPPoCON AR 28U HF 2F8F s Odr 23T %ced in

thi s case i nbsdghaadway thbhiehlie bodgwsing flike aenthiclld fuhedust dcliteneye
remai ns 1Pen; Ogachnﬂﬁr o; fgr%ggr has a specific angle of inclination that
permts a ve]Py gpgci e 8§|0 ¥'the interior of the eye to be exam ned.
Were there are a plurality of 25 mrrors, the mrrors usually all have a

di fferent angle i.ncld patd V. The. b a %41?63 cri bed
can, of courg}é nggé'bgﬁgs‘%’géﬁ?&ﬁ’nh‘g%cﬁ’%gmﬁﬁ ?h%t %?@%fgn e%ngﬁsed not
only to exanPhBeBuPeaiBBerdlt LSioRE &fe thror UdtaFnIaf iiltth e¥R WSHNf a

!aselr beam Aﬁohiﬁk@@ﬁ%eﬁl,raﬁéﬁb’b ﬂ@nmb@aﬁd,fdme%ﬁ@vp5 Nb L&, fﬁf exafbmt £&t t he eye
IS plac Wwth the attachnen yonteee I N eaCh case.
SRR B A T S g S S g A LS
substanti al | yiadapt eztht on@ ssiflace Byegilopkahgt henteye siarhbeaexamntect That

I's 1o say, 1h¢,LQuEl LS AG¢ DRSePeSaTREr; § NBLs s YL 0203 Wekkn el DL/ 00669

- 10 5
chamber angle via the mirror fitted laterally at the

correct angle. In order to be able to examine the
20 peripheral region of the eye completely, the contact
glass must be rotated, not being removed from the eye
of the patient in the process. In known devices of the
prior art, there is an increased risk of injury in this
case. For example, the cornea of the eye can be
25 damaged, or an eyelash trapped between cornea and
contact glass can be torn out. Such irritation is,
furthermore, extremely unpleasant for the patient.

In a preferred embodiment of the device according to
30 the invention, the base body and the attachment body
are designed in such a way that they can be rotated
relative to one another in the combined state. This is
to say, if the aim is to examine peripheral regions of
an eye completely, it is possible in a way similar to
35 the contact glass of the prior art to use a base body
with an appropriate mirror. The latter is combined with
a suitable attachment body to form the device, and the
device is placed with the attachment body on the eye to



10 15 20 25 30 35 corresponds approxinmately to the canber of the cornea of
t-he eye to be exam ned. The touch surface is nostly situated on [l acuna]
side of the attachnment body opposite the contact surface. In order to
exam ne eyes Wwd a/3¥BENt Size as a consequence, diffepeRl/caRidosed OF
exanple children's eyes by contrast with_adult'seyes differently canbered
attachment bodi es can be used with the sang base body The shape of the
t ouch surfac% can virtu freely sel ected, round shage bei ngd)

3 Wi t hin

preferred. THE st of° hngOHE’H §6’rtla5&élgca{cﬂ‘ealg%s%eb??éeir? 3ELEEt
certain |imthe Thethohmenki rbdd;f,or 1hhq>§rizﬂ:uba1d6hbbmtne@:ne Ordnpttli%aqne

hand, by the g tiky I| ht eqw red f exam nati on and
shoul d, on tHhe gs?h%% g%d w%l sboon S’be sellgctpé)(fs n‘_f? tharifetdsS s a
risk of i nj urgﬁltld)fteh‘eaJeyéegll@mshecgmséebélyowmitncmnch sundtateng t e

di anet e shoulida dipferfixanBls. &l SenBOt heael echid | Arasr fhan the areat est

di aneter of the visible par the eye wt eyelds open
surface of tyP&H h?té@ﬁné?ﬂlﬁboﬂﬁé*é &dr rixpofa¥iapprioxi makel gongache size

of the iris. vioevwete dher e arthdrsbyimbalgowhp, for exanple, tend to be
rat her unsettled, or in whomthe spacing of the eyelids with opened eye is
| ess than in the case of others. It is difficult with such individuals to
hol d the devilee ®| poedibhet kabaypdnemtt hef cone edevpesi,t ikt M t ROUbakieXi Ng
t he eyeligls t id a c s, for le. . In,order to
avoi d thligI p\rﬁo du:%&mhtlzg g%%gflggégnt lb%@& tﬁerepat<?<%%r? n¢le 18 nide of
attachment bddites hiede oﬁmgﬁrﬂééé i Bagiriedrer aBhe dessgnéxbdyn &ash a way

that it has ngeerm;ﬂres il s BF agedo 90 | hen ey excéﬂtbgf?‘*sgﬁg at

| east partially under | east one eyelid of the patlent
attachnment bddy |%t1h%‘F %ttHPQY\Aé&F‘Si nthPes8aPPef awbuppedogopth a
PCT/ CHO / 006&9.att:bihecp0lsase PN the tdil&n‘@al@l’g i @uwa@)éeldﬂls thér HHKL tBBdy

t ransparent i d, for t he face has a
type of ??ngl,b%qngn i(gl??ed sC éC%gLI rljnrb qjsorbugﬁ cfl?ndg athengdel i ds
when the 5 a@Pgehnmeandbddye |<sorptl:a@‘edsumfahe esy@ tha sttd:ﬁsl’cﬁn(érﬁi‘lsbbﬁ the
device is nalgleglrlllgat edc50L5ed ] ytﬂgat s J_Sdém a%hgogﬁl C{ sragggductl on

the attachnent bodi es are acconmp pre erably rea y in a
cont ai ner fopaﬁorl%eordlf“ﬁﬂstlpélﬁspbﬁtéhﬁorbaﬁefb@éw irsl ahtaahhanhnent

bodi es are t ppidgaldne sserédiagdiandhiirdiaddual | yspagkad.wSuitiabl ecfar this
pur pose, 5or egarrphgd are_ so- cal l.ed Blista gacka es, in t e case 0O V\/ni ch
the indixi duBFStt eRBYr 4% dth IPSEALEE | hhRO dedh® atfethiéHanBed ofha

cont ai ner ar @om\aertedbeltwe@m‘ ity danteacth sastacelhaefomai Iﬁﬁéduéedf%
exanpl e, designed,iR such a way that it permts the attachment body to be
attached to

So that a certain minimum spacing is preserved between

25 the base body and the attachment body outside the
contact surfaces, that is to say, for example, 1in the
region of the outer walls of the base body and the side
walls of the funnel, either the base body itself or the
attachment body has distancing elements, for example a

30 plurality of protuberances, outside the respective
contact surface. These can be designed, for example, in
the shape of a plurality of knobs, in the form of webs,
running in an elongated fashion, of the type of a comb,
or in the form of two-dimensional protuberances.

35
A further, preferred embodiment of the invention is
designed in such a way that when it is combined and
placed on the patient’s eye to be examined, the patient



20 the base body w thout the attachment body being touched by the user. -The
user firstly renoves the filmfromthe chanber with the desired attachnment
body, the sterile attachment body being situated in a special holder. The

latter permys ¢he3oges to apply the deformabl e 25 natgip ardiofoceeypl e a
gel -type liquid onto the contact surface and subsequently to attach the

base body to be used to the attachment Body, or to insert it into the
| atter, and to conbine the device in this way. 30 Further advantageous
enbodi ment s @PEEE oMBEAACORECSH Jrdat UrEkh ofhe hatfagBRensn badr-g&Hatom t he

foll owi ng defai ked depcr itplel adyand tkBe rt otad i r10f ddecpat %Htlcéxmfr@ 35
Bri ef descrh%% fn of thevﬁﬁam% gs In the drawi n used to ex ﬁgrlthe
exenpl ary enb¥Grhent ©F SWH'8585893°PEFLFCHETFO dp sHSws a
conbi ned conbast gbags assumﬂhggapprbpelanuemanbpuiat1ewan1n|ng eyes, in a
schemati ¢, perspective representation; 5 Fig. 2 shows a sectional view of

the contact glass fromfig. 1; Fig. 3 shows a non-conbi ned, other variant
of the 10 coniace fradeeacvotdicrget dnthe dimesitt icomt akitg wi tdhduese sexnbi ned,

further variant.gt Eﬁ%l%%t aGthlAnse %&Jigﬁchéé& bXRy gRnnedipi.dedyeen the
base body and_attachnent bod ows a con act glass wth an

appl i ed, gel%§b%rnﬁﬁér|QPW%HOQMﬁﬁﬂﬁ%k}%%%~r%@?aEPF§erPﬁ§@%'lﬁ?(ﬁ%ﬁthe

conbi nati on; &0 Ergduaeahoxﬁrirotnhem@@@tra@tlsgI @sl&hf r@rﬁl figord afdsiplde
conblnaHlon nal _vi ew of ont | ass fron1f|g

g % {b a _secti ﬁgt g
6; 25 Fiig. &sh 3écth Tontdét gP 5509%¥nnqoﬁf 805 ac% SRthhSeydUFig. 9
shows a contelcichgl ase, Pplawedooneapopdenghyt lkadiean abdt ackoests bdign havi ng

a scleral ri Ei 05510800 a section, illustrated in an enl arged
fashi on, ?ﬁescont%ctegF é@efronlfig. 8; 35 Fig. 11 shows a contact

gl ass, placed on an eye, with a base body having a mrror; and
In the case of the abovementioned funnel-shaped design

15 of the attachment body, the funnel edge 1is, for
example, so wide that the base body can be excluded
from touching the eye and/or an eyelid or the
eyelashes.

20 As already mentioned, the base body and attachment body
can be designed in such a way that they adhere to one
another after combination since, for example, their
surfaces are designed in such a way, or the deformable
material is located between the surfaces in such a way,

25 that the adhesion forces suffice to hold them together.
In a further, preferred embodiment of the device
according to the invention for examining eyes, the base
body and attachment body are designed in such a way
that they are held together by a detachable, positive

30 and/or non-positive connection. It 1is possible to
conceive, for example, a screw connection, a type of
toggle closure, a latching mechanism for producing a
click-type connection, or another, arbitrary type of
connection.

35
The use of a disconnectable connection between the base
body and attachment body ensures that the attachment
body can be removed from the base body after use, that



WD 02/39892 - 13 PCT/CHO /00669 Fig. 12 shows the contact glass fromfig.
A1, seen from above. Identical parts are provided in principle in the 5
figures with identical reference nunerals. Ways of inplenenting the

invention A g#ewpysbgeped variants of the invention arget/cHel Adoesp! ai ned
in nore detail with the aid of the flgures Figure 1 shows a perspective,

schematic representation of a contact —gl%ss 1 according to the invention

for examning the interior of an eye. It conprises a base 15 body_2 and an
attachment bddyt3 £Rat €y Iq%t?ﬁW?W% corbPRe§YFasHitortalrhef @bnt act

gl ass41 :A\S| d@%@pgg tqgé)edﬁ@tatru@aaliryeﬁyéTIEéf) calr res atma\l&e t@rlbfine 4ot at |don
axi s ongi t udi nal_ section throu nt act ) is_illustrate
infig. 2, tHBT Féﬁg &fhasteclf’?’élﬁlg gﬁtrd'l rJﬂZI‘? e ?gti Corf 553 %A g

di vi di ng thebcdptaﬁbrgéaa&plelwﬁOhtmbeldeutbcahnhaUVesla$be base body 2
conbined W th the attachnment body 3 fornms a contact glass 1 in this case.
When conbined, it 25 could just as well also forma tononeter neasuring
menber that Rs placedyoneniiéoagd, utder basspdeid d prassigred THe $wekaocul ar

pressure cangsufagAuephby be; et genfned fra}mtB?hﬁaameqeb@c@qf ornghi on of
the surface of the eye and the pressure. \Wer his is 30 sensible, the

fol | owi ng deE@FFbFPéﬁrof aPneCPF §GRes ?%aﬁ}gﬁth@&orﬂf ngtyet B ¥R unfie¥ st ood
as a descri pekemp0t, deéW ces bebdueasurimgn the optiaeddlyart paessatrentin the

reacuri iy moRBERL LS8 PRI GfTT el OHE BREIThGWF SPRES R ant o n thi s
case circul athesaytaeadS opitefodr dalhley eviennilng qedepenth cieew e:ottmreecpm ation
axis 4. The hiKkaW 5.y VR 02 3R83-ECTHCHOELR0R6 re it oty 1t 20ne
lateral boundary surfaces, the latter can, for example,
be <colored dark or be coated with an appropriate

15 material.

In order to examine the lateral regions of the fundus
of the eye or of the chamber angle, the base body
preferably has one or a plurality of mirrors. The
20 mirrors are placed in this case in such a way that the
view to the central fundus of the eye remains open.
Each mirror further has a specific angle of inclination
that permits a very specific region of the interior of
the eye to be examined. Where there are a plurality of
25 mirrors, the mirrors usually all have a different angle

of inclination.

i
!

The base and attachment bodies described can, of
course, also be designed in such a way that they can be
30 used not only to examine but also to treat an eye, for

example with the aid of a laser beam.

As likewise already mentioned, the device for examining
the eye is placed with the attachment body on the eye
35 in each case. Consequently, the attachment body
preferably has a touch surface that is substantially
adapted to a surface region of the eye to be examined.

That is to say, the touch surface has a camber that



25 30 35 circular contact surface 6.1 of the base body 2 is |ocated
opposite the plane surface 5. On its top side, the attachnment body 3
1ikew se has a once again circular contact surface 6.2, and on its
undersi de itwbag2a3bglsewi se circul ar touch surface 7. f@&ybﬁ@f/@@§§9b0dy 2
and the attachnent body 3 are produced froman optically transparent

mat eri al such as, for exanple, glass orlfrom appropriate plastics such as,
for exanple, PIeX|gIass such that they are transparent to |ight and permt
Vi ewi ng throG@ﬁr?ﬁéoﬁééyaHQfQ%&ﬂaqqlﬁst%o§§QﬂQ?WQﬁrtﬁé(RWﬁa%?rﬁﬁéss to

be used evenow theuteya n@ﬁnkset@xbﬁlhearow@edol@eh\/\mﬁar& contasst syrf aces
6.1, 6.2 for |ndex tchln that is to saéggdqgglng t he refractlvg i ndi ces

of the variofid HAFER aPL tHECactS i 1 AP oRdWi th a
hi gh optlcalogpabuty,tpelcshedcandb@mageven an antireflection coating. It
woul d be possible thereby not only to reduce disturbing reflections at the
contact surfaces 6.1, 6.2, but also to achieve a certain adhesion, caused
by adhesi on Bt weeflerheteontpaniner fexss @£1, ddZfegknthesazeachaentabody 3

on the base Ee@hée%ueﬁ"cev' CE MR Sht | BaRbLRE, t?o‘éxaéﬂafﬁf‘plaé‘ ey L1atbs %Ont act
glass 1 is placed by a User with the touch surface 7 on the eye to

exani ned in FH@SredTbn 6PPERESpupiitther @BRLE TRer &¥ESer, FhELeERRtEYN
observe the tamBeired ofttdehmyrer t Bobeeexagimedebyade@Dkiy Dgh MR Ofah€sSs
perpendlqﬁla% % E Q t he plane surface 5 or through the contact glass 1. O
course % e &6nfa P Iass 1 can also be used to treat the eye, for exanple
for laser applications. Fig. 3 shows a sectional view through anot her

variant of a n I i h (o] r t he
base body 2 T BeriRsarer:n¢ pap e’ #r2act"eai MU INLAE Fedr Suono -
15 canber edSeARaEed, Ac%oﬁféilﬁél ysham% b@hﬂﬁctprﬁﬁrefrer@@l 6. Thef stitze apfachnent

body 3.1 is eheConiave ela%tfgee tm{ h$sbO b%ayffé@t)ﬁr%%l@&t\w dy i fRencanbers
of the pﬁg cont act surfaces 6. 4 need not be exactly the sane, 5 but
r

they do r€§|55ﬁ&nap|}|l&%|tﬁatelf§1e THé’Wﬁrt achfeft JRRF Fhejsspse is
funnel-shapededesmgnedltchﬁStEedee wahb,8knhathéuqaaatamgd<ﬂmd1£@Mers t he

base body upt}lgagggr treeldy fq}qinft ) exabmldu %Qgpetsglé S efd 10 thﬁ%cont act

glass 1.1 isp i eye, ase yUches” et t heY eye
itself, nor aﬁh@yreha@d,t lad- s@y @lcds Hoess scﬁleenwecbtﬂtersnp@rlt Yiat heheati eat. A

possi bl e var Lant <gf OI}ovymtgfﬁlE‘r}baéﬁ tl?fédyey% 2 gan e éés@'ézfeof‘&?ﬁ&' {i’_ﬁhé‘h

connected to the attachnent "body 3 il Tustrat ed
attachmett bedyLaces,ofbe sdanmeter fsdim&drsrfﬁe@}t?é@ﬂgm mla%Oamot heeupper

edge of the guneeke@n tBegeRSi daaa Cenb- tMP@a’@éQEUbﬁiazﬂéQeQ tsat tyas round
conpl etely o% %glall and _| hes 20 into a cort gondln annul ar_groove

10 on the ba¥é %p8ﬁ i PETi t?V?%b B®Body'BF 2TO%AR
annul ar groowerf@cean @fth&ydud&&m&mﬁtawhmemmd el ilkase bordyelpands

conpl etely, FE%EXQ%%gghgot%eth%t E%dth@ qrqder, for exanple, to prevent

t he nut ual tion base body Zand “att achment body. Figures 5, 6 and 7
shom/a.f%ﬁther contact glass 1.3. Figure 5 shows a sectional view of the

non- conbi nedpyeqataet, ghee%:se lage HiHrE fhad sSephd OnabrViawngs1d hecdfq
conbi ned contac§Mblass 3, and flgure 7 a furt her sect i onal V|em10f t he

conbi ned cont&ctPSyl ERENAE 3UBFERELEApI QFe 16T “oRi bhe1SPRGENRedthe
per pendi cul aeyed itdse witiat bpenadi sele 35 lIresy dehaho ieNsthe aadat egspace

12 between tg%a@%%e qggy %hgl%%qcbq% %&ﬁﬁfhﬂEgﬁ b%%¥¥1§ua&once a ;8 of

f unnel - shape esign, € “cambined con glass Splura y of
e|ongatéﬂ)mebgeﬂﬂqqu@_Q;aggd3on the eye in the correct position

without fixing the eyelids with the aid of appropriate
clamps, for example. In order to avoid this procedure,
which 1s unpleasant for the patient, use 1s made of
attachment bodies whose touch surface 1s preferably
35 designed in such a way that it has edge regions that,
when placed on the eye, can be pushed at 1least
partially under at least one eyelid of the patient, and
the attachment body is held in this way in the correct



WO 02/ 39892 PCT/CHA /00669 - 16 running fromtop to bottom are provided on
the inside of the attachnent body 3.3. Since |ongitudinal sections along
t he plane of section 11.2 are involved in figures 5 and 6, only one web

13.1 is visigbeobpaegeh case. Its 5 dinmensions are selpgtpeuol/ 606692 ay
that with the contact glass 1.3 conbined a specific spacing is achieved

bet ween the two contact surfaces 6.3,-614 of the base body 2.3 and the
attachment body 3.3 10 The interspace 12 could, of course, also be achieved
by appl yi ng BAERtHEBs Y ot KBF proYebkd aneds teYehkddut sAFOUSH t hEhBase

body 5 3-fAl%@agabby@hy, f@@lbﬂsrgﬁbgé t@#af%%@@hnﬁﬁh~baﬁﬁm§l§ ,orthge
out si de of the base wou e provided with corr ndi ooves.
15 However, FﬂPg ’H%%ﬁﬁeh?%eadﬁ§§ﬁV a@én?haﬁlﬁp\ﬂﬂﬁié) g%f% nat ed
nmore qui ckl yrikiggur eaiBhands6 pheheyet uadéurt hiee aspel:idsBe\fm)ee t hiee

conbi nation tctgg e R‘Ed% % %nglgt %gclaget% bg to 20 formthe contact
,igisge ogsl & esg

gl ass 1. rrstly pply a eC|f|c quantity of an
optically transparent, defornable for exanple gel-type liquid 14 to the

cont act Surf%eg‘}d‘ér Upone conpL g%ég'&le‘% tehQ.sCQﬁEr?ﬁ;uﬁ@é? éoz?re&@@y' iquid

14 is conpressed between base 2 2.3 and attachnent body 3
di stributed @8RPfolf y HEtReEn 2he Pﬁ’ésééﬁ?act adireftac r Ut oy, T-lflet 00

much IquId é&ta&hm@ﬂhleﬂodibs Q%Q@S%dddﬁﬂd&ab%d@anpgéﬁéﬂab&ptOréﬁﬁy
|ntersp However, not only 3 i qui

gxcess |I£%éd 1%? hut al so thg air
| ocat ed 8ﬁ t h&5Fno cdht adt sﬁPP ge8€6. 3,79 4 P Ehpe®Fnt o Phe
i nterspace 12rahbepetiasibhus Befdmngenignyther abebwherntthedylisss badyg 35 2. 3

e oL 2ERERG 1000 bt dded Den@ClrbiRE LAV idh o sebeLed T

such a way th I'ts efrac I've 1 ndex corresponds r oxXI nat e
refractive i A@&x BRisheWaEsEDodfoZ. SGWmBl@acrﬁﬁﬁlt spodyplded, Bhéstawp

02/ 39892 PCTLEEKALER06ES, k7 cdddf I SctofLiofe aptiiehl vhOMT slehbCare
|nterfaces bet ween t he varl ous materials can, as alrea Ll}ﬁ/%nentl oned, be

reduced.!qn 6EREr l\i\?(?rack,e tHe ofediratars sRaERREP NG R LST RSt i cal
surface qual tbyerkd partai cullar,, iancacexpeansi.ve antirefl ection coating
susceptible to damage can be elimnated. O course, the materials used for
t he base body 2.3 and attachnent body 3.3 are al so selected in such a way
that, on theTbae drartth intdei isr efpactaxeamplrdexdé sigurrl ior satchl easvay
virtual 'y eaeabe M0 aN0-hDLs EAL AClahrdiebddy 20T 8 S hegugp 10 Lhe
refractive in ex 0 case ractive 1n 0 e eye
of appr @& natéey basz3, bo&?d Wftf@@om%ta@%“%tt hoody being “touched

by the user. The user firstly removes the film from the
chamber with the desired attachment body, the sterile
attachment body being situated in a special holder. The
latter permits the user to apply the deformable

25 material for example a gel-type liquid onto the contact
surface and subsequently to attach the base body to be
used to the attachment body, or to insert it into the
latter, and to combine the device in this way.

30 Further advantageous embodiments and combinations of
features of the invention emerge from the following
detailed description and the totality of the patent
claims.

35 Brief description of the drawings

In the drawings wused to explain the exemplary
empbodiment:



15 refractive index 1.5, a residual reflection of approximately 4 per
sthousand is reached, residual reflections of up to approximtely 5 per

t housand constituting no problem The gel-type liquid 14 is selected
correspondi ngh Yoy 3dggzrefractive index in the 20 regipgy/fafUGEE9RL €l y
1.3 to 1.7. Alarge selection of liquids that can be used for this index
matching is available. A liquid knowri¥ eye treatnent is, for exanple, a

t wo- percent solution of 25 met hyl hydr oxypropycel | ul osum wi th sodi um

chl ori de and benzal conium chl ori de as preserving agent, known under the
name of Methecgl 20. |ggéead Ofcamtbifed kioBtadtldglods t Becbrdexgnmedshi ng,
it 30 is also possible to use other materials, for, exanple so-called solid
gel s. As an exanpl e, nEREi oAH&Y HE made Tof %3?W%ﬁ§%%rgg¥e§fli€6he Filmof
el astical ly deformabl esthesnkness paatpestinér odpredebebtten;t he two cont act
surfaces before the conmbination of the contact 35 glass. In order there, as
well, to avoid the inclusion of air between the contact surfaces, the film
at the centeFigan2be rahged, af oFeeikigmile, voewt Ivd chindeconsBcthed bdsd act
surfaces can be appropgighekysdesigned. WO 02/ 39892 PCT/ CHO /00669 - 18
Figure 8 shows a contact glasg fromfigure 6 as it is placed on an eye 15.
Also illustrated are the two eyelids 16 with the eyelashes 17. 5 The rai sed
side wall 8 pigthe attarbwenta bady-3onbpheventstiide eyeibnt tbe eyedi ds 16
or the ¥§Iashes 17 coning iﬁtolcontact mﬁgh tge gﬁ%eiQOgXt§b§= That is to
say, the base body 2.3°RB&AhoP BE°sTEFPITZRE &Ftereathuse’™t suffices
to disinfect. Furthernore, the 10 attachnment body 3.3 can be designed in
such a way t pt can tecil} - co (I SS~£0 i cat ed
and correspoﬁgéhgly cogpggsfeétiééﬁglgggbe ?%%€§%¥aéﬁ%%%?ﬁgod?EBhgﬁ%an be
produced in a sinple wagnteeE exdmfse byiwpanSlarki-gyeet i PRI from
15 inexpensive materiahgtyebA @R8I BAsEhBoaLt ARANBALaBAMYNE. Boay;a

di sposable itemthat is discarded after being used once or after a few
uses. Alﬁhltiplicity of known met hods and neans are |ikew se avail able for
the di sinfeckign er stehblszat i otnt20t Foguse SidH ushr apedieaicegaai n, the
eye 15 with eyelids 16 _and eyel ashes 1 to her wt C C ss 1.4
pl aced on. The latter ﬁggethéaggﬁ%azaséoﬁodggéPgl%% t égcoH$%€ é%?%%s 1.3
fromfigure 8, but anothdex25baftaehirbat chbndyndtionThe attachnent body 3.4
is fitted with a so-called scleral ring 18. As illustrated, when the
attachment body 3.4 is placed on the eye 15 said scleral ring is 30 pushed
under tH® eyBiPds616 aﬁgowa dhei conyack igessodinod 19, thea &% ebhe The
scleral ring can eithegchrbingitibhgly round the attachnent body, or it is
present only in specific regions, for exanple in the region of the eyelids
16. 35 Figure 10 illustrates an enlarged section of the contact glass 1.3
fromfigure 8igthé& gel shyppe la qsedtidnhhvivigwbersh bthet tcechtfagrt ggbaser
clarity. It shows the (W0 Qg@39%92 PCT/ CHOL/ 00669

25
Fig. 8 shows the contact glass from fig. 6 placed on
an eye;
Fig. 9 shows a contact glass, placed on an eye, with
30 an attachment body having a scleral ring;

Fig. 10 shows a section, illustrated in an enlarged
fashion, of the contact glass from fig. 8;

35 Fig. 11 shows a contact glass, placed on an eye, with
a base body having a mirror; and



- 19 different canbers of the various boundary surfaces of the contact
glass 1.3. The contact surface 6.3 of the base body 2.3 has, for exanple, a
smal l.er radius of curvature than the contact surface 6.4. It is further 5
to be seen twatozpsogopch surface 7 of the attachnment BoTACHOL/ G669 WO
differently curved regions 7.1 and 7.2 for the purpose of resting optimally
on an eye. The central regions 7.1 withl®he smaller radius of curvature,

whi ch corresponds gppro inatehé%to the 10 r.adi us _of cquatUﬁg of the
contact surfit®- 614, iSheBRcdied PBFaGbsitidii n§ 80ert e Fégi FEDF the
pupi |l of the eye, whichros sboewhat raised as a rule. The outer regions 7.2
with a larger radius of curvature cones correspondingly to be situated on
the less 15 strongly curved regions around the pupil. However, it is to be
stressed t hatdemhycal hepaatsangegenpgoniidedot Her madincigflecurivat ufkeor with
centers of Cﬂg@&egeﬁ%ke%@qt%agr%gsr@ﬁeeahﬁfaeggleosm ble. Thus, for
exanpl e, the radius of curvature of the contact surface 6.3 can be greater
than that of the contact surface 6.4. Furthernore, one or both contact
surfaces 6. 3wagsdo€0imflamentlagotntl ahvdasign, or have a curvature in the
opposite direction. 25 Figures 11 and 12 show a contact glass 1.5 placed on
the eye 15, with the attachnent body fromfig. 8. The base body 2.4
illustrated herfevhaprelioweedr ,varimnits pbifcithe ofinnentaps 1rd, t$9.2e 19. 3
positio 3 . ly..i e b 2 al.y th A .1 being
R i el s A S BT
19. 3 are each designed for examning different |ateral regions of the
interior of thguexe 115k ahepe@kpesRandl NG ahMfthier erdd Ye Shapedi @ or
have different "angles of inclination to the rotation axis 4. The mrrors
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4. T
on the eye 1BTRSERE S ilg%l*nE%ﬁ?@Plar pressure cah subsequen
determined from the measurable deformation of the

surface of the eye and the pressure. Where this is
30 sensible, the following description of the figures is
also accordingly to be understood as a description of
devices for measuring the intraocular pressure, in the
case of which devices the base body 1is to be
interpreted as a tonometer measuring member.
35
On its top side, the base body 2 has a plane, in this
case circular, surface 5 preferably running
perpendicular to the rotation axis 4. The likewise



30 noved, and can therefore also not cause any injury on the eye 15. The
liquid 14 facilitates this rotation of the base body 2.4. in the attachnent
body 3.3. It may be stated in summary that the invention permts 35 a

mul tiplicityyefoslgzeges for exam ning and/or treating myEAHOL fxoeebi ned
with the aid of a few base bodies and a few types of attachnent bodies,
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transparent, , deformbl ¢ i ghetned afe /RS 8l PHUEenDE." Ififfefngy Second
antireflection coating. It would be possible thereby
not only to reduce disturbing reflections at the
20 contact surfaces 6.1, 6.2, but also to achieve a
certain adhesion, <caused by adhesion between the
contact surfaces 6.1, 62, of the attachment body 3 on

the base body 2, or vice versa.

25 In order to examine an eye, the contact glass 1 is
placed by a user with the touch surface 7 on the eye to
be examined in the region of the pupil thereof.
Thereafter, the user can observe the interior of the
eye to Dbe examined by looking more or less

30 perpendicularly onto the plane surface 5 or through the
contact glass 1.

Of course, the contact glass 1 can also be used to
treat the eye, for example for laser applications.

35
Fig. 3 shows a sectional view through another variant
of a contact glass, the design of the contact surface
6.3 of the base body 2.1 being convex, that is to say



4. The device as clainmed in one of clains 1 to 3, characterized in that the
combi ned device is designed 35 in such a way that when it is placed on the
eye of a patient only the attachment body is in contact with the patient,

and the attaﬁgn@@Pbggi« is held on the base WO 02/ 339y diel 40669 -
23 body preferably by neans of a disconnectable, positive and/or

non-positive connection. 5. A base bodyl$or a device as clainmed in claim1,
5 characterized in that it is designed for an ophthal nol ogical, in
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10. A met hod for conblnlng a device, in partlcular a device as clainmed in
claiml, comprigddis iy Pasarhady, of WRR2/ 8989 ase?4po8PT/LI0LLAR663:

15 disconnectively connected to the attachment body 3.2 is
illustrated in fig. 4. The attachment body 3.2, once
again of funnel-shaped design, has at the upper edge of
the funnel on the inside a comb-type protuberance 9
that runs round completely or partially and latches

20 into a corresponding annular groove 10 on the base body
2.2 upon combination with the base body 2.2. The
annular groove 10 can either 1likewise run round the
base body 2.2 completely, or it can also be interrupted
in order, for example, to prevent the mutual rotation

25 of base body and attachment body.

Figures 5, 6 and 7 show a further contact glass 1.3.
Figure 5 shows a sectional view of the non-combined
contact glass 1.3, figure 6 a sectional view of the
30 combined contact glass 1.3, and figure 7 a further
sectional view of the combined contact glass 1.3 along
a plane of section 11.1 situated perpendicular to the

rotation axis 4.

35 In order to ensure an interspace 12 between the base
body 2.3 and the attachment body 3.3, once again of
funnel-shaped design, of the combined contact glass
1.3, a plurality of elongated webs 13.1, 13.2, 13.3



in particular a base body as clainmed in claimb5, and an attachnent body, in
particular an attachnment body as clainmed in claim7, or an attachnment body
froma set as clainmed in claim9, characterized in that the 5 attachnent
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attachnent body before the conbination.16 -
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contact surface 6.4. Upon combination of the contact

9+1
)

glass 1.3, the liquid 14 1is compressed between base
25 body 2.3 and attachment body 3.3 and distributed
uniformly between the two contact surfaces 6.3, 6.4.

If too much liquid 14 is applied, the excess liquid 14
can escape into the interspace 12. However, not only

30 excess liquid 14, but also the air located between the
two contact surfaces 6.3, 6.4 can escape into the
interspace 12.

There is thus no longer any air between the base body
35 2.3 and the attachment body 3.3. If the gel-type liquid
14 is now selected in such a way that dits refractive
index corresponds approximately to the refractive index
of the base body 2.3 or attachment body 3.3, the



10b" b" ! 010%& ()-*nmlO%& ()- & ! 109%& ()-! & ! 10%& ()-!& ! 10%& ()-! ! 10%& ()-g

ijklx ~ @b"b" ! F109%4& ()-y10%4& ()- ZSFMLO%& ()- 10 10

10Y: | 10%& ()-S! 1! 10%& ()-s

&(} " ?~_@b" bgb' H2YHE 8L 10%4& () - y10%& () -! & ! 10%HE per)/crdYbbiged) - Z10%H

& () -1 dYNCOb"b" 1" 10H 10H 10HS, mO%H&: () - y10%4&: () -7

10%4&' () - 0109%4&' () -) 10948 () - =17 -

1'}[ 9YNCOb" b" ! &10%JU& ()-' !~ &10%JU& ()-' !  &10%JU& ()-' ! &LO%IUS ()-' 10%

U& () - y310% BefdprctissniidnoBieER3tchirams apubheoulbefaaemajogtygen

UE ()1 x g105000e (ST res o It ndals | ey ot S e G ek 555() -1 @1
-1 X - 1S - (0] -

0%y 5y5& () -! TREGSSe Bn ?W%%’é?@&‘(f— &1 (PR 2Or- roiosg Y )need not

10UU) $**, +, , hardRCO yid® 3Pub651 18uTHEE&/uBIMMTUSE ( ) patt B4k IHPUSHRE () -

!&/!10%55§f(£kpensive antireflection coating susceptible to damage
can be eliminated. Of course, the materials used for
the base body 2.3 and attachment body 3.3 are also
selected in such a way that, on the one hand, their
refractive index is equal or at least virtually equal,

10 and this refractive index is approximately equal to the

refractive index of the eye.

In the case of a refractive index of the eye of

approximately 1.33, and of a contact glass with
15 refractive index 1.5, a residual reflection of

approximately 4 per thousand is reached, residual

reflections of up to approximately 5 per thousand

constituting no problem. The gel-type 1liquid 14 1is

selected correspondingly with a refractive index in the
20 region of approximately 1.3 to 1.7.

A large selection of liquids that can be used for this
index matching is available. A 1liquid known in eye
treatment 1is, for example, a two-percent solution of

25 methylhydroxypropycellulosum with sodium chloride and
benzalconium chloride as preserving agent, known under
the name of Methocel 2%.

Instead of using a liquid 14 for the index matching, it

30 is also possible to use other materials, for example
so-called solid gels. As an example, mention may be
made of a transparent silicone film of elastically
deformable thickness that is introduced between the two
contact surfaces before the combination of the contact

35 glass. In order there, as well, to avoid the inclusion
of air between the contact surfaces, the film at the
center can be raised, for example, or the cambers of
the contact surfaces can be appropriately designed.
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prevents the eye 15 the eyellds 16 or the eyelashes 17
coming into contact with the base body 2.3. That is to
say, the base body 2.3 need not be sterilized after
each use, 1t suffices to disinfect. Furthermore, the

10 attachment body 3.3 can be designed in such a way that
it can be sterilized. By contrast, it 1s 1less
complicated and correspondingly cost effective - since
the attachment body 3.3 can be produced in a simple
way, for example by means of injection molding, from

15 inexpensive materials - to design the attachment body
3.3 as a disposable item that is discarded after being
used once or after a few uses. A multiplicity of known
methods and means are likewise available for the
disinfection or sterilization.

20
Figure 9 illustrates, once again, the eye 15 with
eyelids 16 and eyelashes 17, together with a contact
glass 1.4 placed on. The latter has the same base body
2.3 as the contact glass 1.3 from figure 8, but another

25 attachment body 3.4.

The attachment body 3.4 is fitted with a so-called
scleral ring 18. As illustrated, when the attachment
body 3.4 is placed on the eye 15 said scleral ring 1is
30 pushed under the eyelids 16 and held firmly in its
position by the latter. The scleral ring can either run
entirely round the attachment body, or it is present
only in specific regions, for example in the region of
the eyelids 16.
35
Figure 10 illustrates an enlarged section of the
contact glass 1.3 from figure 8, the gel-type liquid 14
having been omitted for greater clarity. It shows the
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10971096& ()Pogy &+ 30bas5~5y0o( fiffergatigyeskyed remigns (s ()-F1's° @ 10
"5& () - for the purpose of resting optimally on an eye. The
central regions 7.1 with the smaller radius of
curvature, which corresponds approximately to the
10 radius of curvature of the contact surface 6.4, is
conceived for positioning over the region of the pupil
of the eye, which is somewhat raised as a rule. The
outer regions 7.2 with a larger radius of curvature
comes correspondingly to be situated on the less

15 strongly curved regions around the pupil.

However, it 1is to be stressed that many other
arrangements with other radii of curvature or with
centers of curvature selected otherwise are also
20 possible. Thus, for example, the radius of curvature of
the contact surface 6.3 can be greater than that of the
contact surface 6.4. Furthermore, one or both contact
surfaces 6.3, 6.4 could also be of flat design, or have
a curvature in the opposite direction.
25
Figures 11 and 12 show a contact glass 1.5 placed on
the eye 15, with the attachment body from fig. 8. The
base body 2.4 1illustrated here has, however, a
multiplicity of mirrors 19.1, 19.2, 19.3 positioned
30 laterally in the base body 2.4, only the mirror 19.1
being visible in the sectional illustration in fig. 11.
The mirrors 19.1, 19.2, 19.3 are each designed for
examining different lateral regions of the interior of
the eye 15 and are correspondingly differently shaped
35 or have different angles of inclination to the rotation
axis 4. The mirrors 19.1, 19.2, 19.3 are produced, for
example, by grinding the base body 2.4 plane in the
desired region with the corresponding angle of
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5 Figure 11 further illustrates a 1light beam 20 that
enters the contact glass 1.5 parallel to the rotation
axis 4 and is deflected at the mirror 19.1 such that it
is directed through the gel-type 1liquid 14 and the
attachment body 3.3 into a lateral region of the eye

10 15. Such a light beam 20 penetrating into the eye 15 is
used, for example, to illuminate the interior of the
eye 15. If, however, the 1light beam 20 runs 1in the
direction illustrated out of the eye through the
contact glass, it can be observed by the user.

15
Not considered in the course of the light beam 20 1is
the refraction at the various boundary surfaces of the
eye 15 and the contact glass 1.5, respectively,
therebetween. To be precise, depending on the geometry

20 selected for the constituents of the contact glass 1.5,
it is also possible to achieve various optical effects
such as a specific magnification, or else different

fields of view inside the eye 15.

25 In order to examine completely the lateral inner
region, observable with the aid of the mirror 19.1, of
the eye 15, the base body 2.4 need only be rotated
about its rotation axis 4. The attachment body 3.3
remains placed on the eye 15 without itself being

30 moved, and can therefore also not cause any injury on
the eye 15. The liquid 14 facilitates this rotation of
the base body 2.4. in the attachment body 3.3.

It may be stated in summary that the invention permits
35 a multiplicity of devices for examining and/or treating
eyes to be combined with the aid of a few base bodies
and a few types of attachment bodies, instead of using

a device specifically provided for the purpose of each
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5 correspondingly less expensive and easier to process.
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1. A device for examining and/or treating an eye, it
being intended to be placed on the eye, characterized
in that it has a base body and an attachment body that
can be combined with the base body, the device for
examining and/or treating the eye being intended to be
placed with the attachment body on the eye.

2. The device as claimed in claim 1, characterized in
that the base body has a first contact surface, and the
attachment body has a second contact surface, the
second contact surface preferably being designed with
substantially the same shape as the first contact
surface and it being possible, in particular, for the
attachment body to be combined with the base body in
such a way that the contact surfaces are situated
substantially parallel to one another, and in that the
base body and attachment body are designed in a
preferred way such that they can be rotated relative to

one another, in particular about an optical axis.

3. The device as claimed in claim 1 or 2,
characterized 1in that, outside the first and/or the
second contact surface, the base body and/or the
attachment body has/have distancing elements, in
particular a plurality of protuberances, for
maintaining a minimum spacing between the base body and
the attachment body, and the combined device preferably
has an optically transparent, deformable intermediate
material between the first and second contact surfaces.

4, The device as claimed in one of claims 1 to 3,
characterized in that the combined device is designed
in such a way that when it is placed on the eye of a
patient only the attachment body is in contact with the
patient, and the attachment body is held on the base
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5 characterized in that it is designed for an
ophthalmological, in particular optical examination

and/or treatment of the eye.

6. The base body as claimed in claim 5, characterized
10 by a mirror for examining and/or treating a lateral

inner region or a chamber angle of the eye.

7. An attachment body, in particular for a device as
claimed in <c¢laim 1, characterized 1in that for the
15 ©purpose of being placed on an eye it has a contact
surface substantially adapted to a surface region of

the eye, and the attachment body is designed, in

particular, so that it can be disinfected or
sterilized.

20
8. The attachment body as claimed in claim 7,
characterized in that the contact surface 1is designed
in such a way that it has edge regions which can be
pushed under at least one eyelid of the patient.

25

9. A set of attachment bodies as claimed in claim 7,
characterized in that the attachment ©bodies are
accommodated in a container ready for use and packed
individually, in particular in a sterile fashion, and
30 are preferably held in the container in such a way that
a combination 1is possible with a base body without
holding contact of an attachment body and with optional
introduction of an optically transparent, deformable
intermediate material between base body and attachment
35 body.

10. A method for combining a device, in particular a

device as claimed in claim 1, comprising a base body,
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attachment body, in particular an attachment body as
claimed in claim 7, or an attachment body from a set as
claimed in c¢laim 9, characterized 1in that the
5 attachment body is combined with the base body, an
optically transparent, deformable intermediate material
being introduced between the base body and the

attachment body before the combination.



