1 DESCRI PTI ON HOLDI NG APPARATUS FOR VI TREQUS BODY SURA CAL CONTACT LENS
AND HOLDI NG PORTI ON AND CONNECTI NG PORTI ON FOR 5 VI TREQUS BODY SURG CAL
CONTACT LENS 10 Technical Field The present invention rela i ng
apparatus for a vitreous body surgical contact |ens (her emﬁmmﬁmﬂ“@m{r ed
to as. surgical lens) which is wused in‘diagnosis and surg bal |
of a human body, for holding the surgical |ens on the eyeball *6#% he hunman
body, and a hol ding portion and a connecting portion for the vitreous body
surgi cal contact |ens. Background DESCRIPTIONe surgery of, .t hy of

t he human body, the surgical lens is indispensable in orcﬁm @Nj@m l an

excellent surgical field. Hereinafter, the surgical lens W e_expl ai ned
with reference to FIG 12, FIG 13(A) and (B), and FIG 14, taKing a case
of the viHOIODINGHPBARKTYS FORVITFREPUSBODYSURGICKI. CONTRCT as
an exanple. 20 Incidentally, the same synbols and nunerals are assigned to

cor r espordENS /AND HOIEDING. RORAIGN IANDnCONNECTENG RORTION dEOR

first of all, as shown in FIG 12, an upper eyelid 110 and a | ower eyelid
120 ofs anVEYREQOUSIBODBY SURGIEAL ICONDACT IENSck are pul | ed upward and
downward respectively to be opened using 25 eyelid openers 10. Next, a
surgical lens 50 is held in a desired position on the eyeball 2 5

Technical Field

The present invention relates to a holding apparatus for a vitreous

body surgical contact lens (hereinafter referred to as surgical lens) which is

10 used in diagnosis and surgery of an eyebéll of a human body, for holding the
surgical lens on the eyeball of the human body, and a holding portion and a

connecting portion for the vitreous body surgical contact lens.

Background Art

15 In the surgery of the eyeball of the human body, the surgical lens is
indispensable in order to secure an excellent surgical field. Hereinafter, the
surgical lens will be explained with reference to FIG. 12, FIG. 13(A) and (B),

) and FIG. 14, taking a case of the vitreous body surgery, which is typical

ophthalmologic surgery, as an example.

20 Incidentally, the same symbols and numerals are assigned to
corresponding parts in FIG. 1 to FIG. 14.

In the vitreous body surgery, first of all, as shown in FIG. 12, an
upper eyelid 110 and a lower eyelid 120 of an eyeball 100 of a patient laid on
its back are pulled upward and downward respectively to be opened using

25 eyelid openers 10.

Next, a surgical lens 50 is held in a desired position on the eyeball



10 15 20 25 100 whose eyelids are opened. However, since the eyeball 100 is
substantially spherical, the surgical lens 50 is needed to be held so as
not to slip down the eyeball. Thus, as shown in FIG 12, a surgical |lens
hol di ng portion 30 (hereinafter referred to as lens ring 30) having a ring
shape is conventionally stitched to a dclera 130 (the white part of the
eyeball) on the eyeball 100 wusing a suture 60 in order to hold the
surgical lens 50 on the eyeball. This stitching will be further detail ed

usi ng Fl God3(hosantylefids afd io?geﬁed.“- Iﬂ)\@evéx?’(@in{:iéoﬁlsecggfeﬂﬂl ‘t’m(?hist he

l ens ring 30 having two stitch and engagi hg por IS ched on

t he eyebaddbs%&ﬂialgjf Sﬁ)héﬁ@), the Qurgfed leh§ r??“i%?eéﬂ@d'tsrlz%gg[% rs}é%??de(ﬂ;/ggal I

four stitching an gagi ng porti 36 a IS stit
100, and gligdowh tlfe 8yéliglps- sectional view taken along the GCline in the
case. Here, as shown in FIG 13(A) and (B), the lens ring 30 has a dianeter

larger than thdlThe$, ascehowa I81FGd 13, hﬁlsﬁrgibanhperﬁscllﬁﬂaiﬁg’%opopﬁ%nt L)
suture 60 for stitching the lens ring 30 on The sclera 130, a 5-0 Dacron
sut ur g or(herdinaftesirekersed yoasi lenﬁm% 30)31&\@'%?@ ﬁﬁ?sﬁﬁapehﬁ Sonveticallynto a
surgical needle as in the exanple shown in 13(A), passes the surgical
needl e i rstiichbdatomanseleraad 30t Gthecwiniteupaetnofifther eyebdll) enerheOéyetbtﬂl slk)Cer a
130 as shown in FIG 14, and bridges the suture 60 over the stitching and
engagi ng wsingiosutuss Gloinsordertothod thersairgicad lats 5@ arhtheegpétadll. 100.
This stitching will be further detailed using FIG. 13(A) and (B), and
FIG. 14.
10 FIG. 13(A) is a case in which the lens ring 30 having two stitching
and engaging portions 35 is stitched on the eyeball 100, FIG. 13(B) is a case
in which the lens ring 30 having four stitching and engaging portions 36 and
37 is stitched on the eyeball 100, and FIG. 14 is a cross-sectional view taken
along the C-C line in the case. |
15 Here, as shown in FIG. 13(A) and (B), the lens ring 30 has a diameter
larger than that of a cornea 131 and is held on the sclera 130. As the suture
60 for stitching the lens ring 30 on the sclera 130, a 5-0 Dacron suture or a 7-
) 0 silk suture is used.
A surgeon passes the suture 60 into a surgical needle as in the
20 example shown in FIG. 13(A), passes the surgical needle in such a manner as
to scoop up an upper half layer of the sclera 130 as shown in FIG. 14, and
bridges the suture 60 over the stitching and engaging portions 35 to stitch the
lens ring 30 on the eyeball 100.
The example shown in FIG. 13(B) is a stitching method in a case in

25  which the lens ring 30 is detachable.

The surgeon passes the suture 60 into the surgical needle, passes the



The exanple shown in FIG 13(B) is a stitching nmethod in a case in which
the lens ring 30 is detachable. The surgeon passes the suture 60 into the
surgi cal needle, passes the 3 surgical needle in such a nmanner as to scoop
up the upper half layer of the sclera 130 as shown in FIG 14 along the
ci-rcunference of the lens ring 30 to fiXx the stitching and engaging
portions 36 and 37, and finally ties a tenporary knot 61 of the suture 60.
When the lens ring 30 is detached, the tenporary 5 knot 61 is untied and
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desired 1 o positiomn again. the stitching of the S ring

eyebal | 1Rflot §1cofhesathrei 60.t Whpoti: mcfihpem\&@)deta’é}éd]% tefpdréry 12,

the surgeon inserts a scalpel into the eyeballl 100 and a I'i ght gui de "80

for ilg unknat 6ddstutiediagd che suti 60 i lvodermelito batvveuheafutift from ehd ti ng
and sucking the vitreous body in 15 the eyeball 100, an infusion 90 for

i nj ect i ngstptehing anel ergagingponiwmrd6 andadl.i tWhea thedensairg B0 isfstitdleed
sucked vitreous body, and so on are inserted into the eyeball 100 to
per f or m i againgdhessutare ¢ér is. bridged®vdr thestitehingeand rayigagiing qrortibAs 36

not -shown surgical mcroscope is set and the surgeon perforns the surgery
whi | e obs%zmd'i:%g andethenctheutegnpararyiknat 6hrisdigd apeirsto dix she stitchiagogsd and
the)surgical lens 50, If_it is required to observe a different surgical
field as $RESASMEHROILINOIP ansled/ sprdat Ehe densaringed isstitcheshin the desised
rotated using. a swab 75 or a fingertip and the 1like or replaced by the
sur gi Pal PRMIIHAZAHR ng a di fferent shape, or the

When the stitching of the lens ring 30 on the eyeball 100 is completed

in the above-described way, as shown in FIG. 12, the surgeon inserts a
scalpel into the eyeball 100 and a light guide 80 for illuminating the surgical
field, a vitreous body cutter 70 for cutting and sucking the vitreous body in
15 the eyeball 100, an infusion 90 for injecting perfusate of an equivalent
quantity to the quantity of the sucked vitreous body, and so on are inserted
into the eyeball 100 to perform interocular surgery.
) In FIG. 12, above the surgical lens 50, a not-shown surgical
microscope is set and the surgeon performs the surgery while observing the
20  surgical field through the surgical microscope and the surgical lens 50. If it
is required to observe a different surgical field as the surgery progresses, the
surgical lens 50 is appropriately rotated using a swab 75 or a fingertip and the
like or replaced by the surgical lens 50 having a different shape, or the
stitching position of the lens ring 30 is changed as described above.
25 It has been made to be clear by the inventors that, in the interocular

surgery performed as described above, there are following problems.



stitching position of the lens ring 30 is changed as descri bed above. 25 It
has been nade to be clear by the inventors that, in the interocular

surgery perforned as descri bed above, there are follow ng problens. 4 5 10
15 20 25 To begin with, a first problemis that the passing the surgical
needle in such a nmanner as to scoop up the upper half layer of the sclera
130 is an operation requiring the greatest care and tinme even for a
skilled surgeon. Moreover, since this stage is a preparatory stage for the
i nterocul ar surgery, ., inposing burd oi [ attentjion on.t geon
and consum gt he. ToiagtR idn s Tugtaeolers is T ) 5 e e s Bisul e
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the skilled surgeon 0sée a I'n case e surgica

penetrates thpepfid @e(%ﬁﬁn tth%sgfé%tes‘t'%% andetif®! 8véh Fbe adﬂfmgédsurg&blﬁh may
cause a corrpllcatlon ter 'the “surgery. Athird problemis that, even if

the surgery Merdovedosince this peage isad preganatosy Iserge ﬂ)%(ihenntemadbn/smggry,hat
t he surgical need|e and t he suture 60 are |nva5|ve for the sclera 130. A
fourth probl émposinghatburdencl paangetitentiongonthessurgeed agd ecorsuajisgathe
100, every tine wh 0 interferes, w,th sur gi cal ation
100 every Ugge MhShia 05k O git IR SRS e P BB RREI,
cutting thegg kg (e 60 or by untying the tenporary knot 61 to | oosen the
suture 60 ané '

Further, a second problem is that, even if the skilled surgeon pays
close attention, in case the surgical needle penetrates the sclera 130, tissues

10 under the sclera are damaged, which may cause a complication after the
surgery.

A third problem is that, even if the surgery needle does not penetrate
the sclera 130, it is obvious that the surgical needle and the suture 60 are
invasive for the sclera 130.

15 A fourth problem is that, since the lens ring 30 is fixed on the eyeball
100, every time when the lens ring 30 interferes with a surgical operation as
the surgery progresses, the lens ring 30 is needed to be detached by cutting
the suture 60 or by untying the temporary knot 61 to loosen the suture 60 and
the first to third problems are repeated.

20 For example, in so-called triple surgery, in which three types of
surgery, that is, ultrasonic surgery for emulsifying and sucking crystalline
lens, retina and vitreous body surgery, and surgery for inserting an interocular
lens are performed at the same time, the surgery progresses in the order of,
for example, (a) ultrasonic emulsification and suction of the crystalline lens,

95  (b) vitreous body surgery, (c) interocular lens insertion, and (d) air

displacement and interocular light solidification, and the surgical lens 50 is



the first to third problens are repeated. For exanple, in so-called triple
surgery, in which three types of surgery, that is, ultrasonic surgery for
enul si fying and sucking crystalline lens, retina and vitreous body
surgery, and surgery for inserting an interocular |ens are performed at
the same time, the surgery progresses in the order of, for exanple, (a)

ul trasonic emul sification and suction of the crystalline lens, (b)
vitreous body surgery, (c) interocular lens insertion, and (d) air

di spl acenent and interaocular |ight solidificatjon, and the rgical lens 50
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from(b) to (c) and to stitch the lens ring 30 again when the stage goes
from(c) to (ad)loogerfingtthe pnobkei@ ivhehtthe staiengees frem @msta {¢)garBDta stifchxed
on the eyebal] 100, there is a part which cannot be observed even if the
surgi cal ~ Isendhedensying 3P sgain when dhy sleas 2a¢s dose feeddabove. In this case,
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the inventors 0hélve t houg a e problens can be solv at once if

the |ens ringtaéd bs réplaeeriededceibeiabeyel i d openers 10, not to the eyebal |
100. 15 Disclosure of the Invention

In this case, conventionally, the surgical lens 50 is slightly tilted in

10 the lens ring 30 to perform observation, but it is difficult to finely adjust the
tilt.

As a result of dedicated study in order to solve the aforesaid problems,
the inventors have thought that the problems can be solved all at once if the
lens ring 30 is connected to the eyelid openers 10, not to the eyeball 100.

15
Disclosure of the Invention

More specifically, a first invention is a holding apparatus for a

vitreous body surgical contact lens, which is characterized in that it
comprises: eyelid opener portions for pulling and opening an upper eyelid

o0 and a lower eyelid; a holding portion for holding the vitreous body surgical
contact lens on an eyeball; and a connecting poring for connecting the eyelid
opener portions with the holding portion for the vitreous body surgical
contact lens, in which the vitreous body surgical contact lens is held on the
eyeball.

25 A second invention is the holding apparatus for the vitreous body

surgical contact lens according to the first invention, which is characterized



?0 f5 More specifically, a first invention is a holding apparatus for a
vitreous body surgical contact lens, which is characterized in that it
conprises: eyelid opener portions for pulling and opening an upper eyelid
and a lower eyelid; a holding portion for holding the vitreous body
surgical contact |ens on an eyeball; a®d a connecting poring for
connecting the eyelid opener portions wth the holding portion for the
vitreous body surgical contact lens, in which the vitreous body surgical
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adj ust abl gheréof 1y aidjuisﬂﬂﬂé.t ilon is the holding apparatus for the vitreous
body surgical cont'act |ens according to either the first or second

i nvents on, whi cA thirdcheventicn iigethe rhdldaig tdpparuals doppteewifiesid tisdjhave

a structure in which a portion pulling the upper eyelid and a portion

pul i ng tswrgicalecomtpet iehsaaecording do adithervihehfizst @l sedord povéritéon, which

ther ebet V\ﬁegﬁaracterized in that the eyelid opener portions have a structure in which a
portion pulling the upper eyelid and a portion pulling the lower eyelid are
integrated with an elastic portion therebetween.

.10 A fourth invention is the holding apparatus for the vitreous body
surgical contact lens according to any one of the first to third inventions,
which is characterized in that the holding portion for the vitreous body
surgical contact lens has a shape of a ring.

A fifth invention is the holding apparatus for the vitreous body

15 surgical contact lens according to any one of the first to fourth inventions,
which is characterized in that the connecting portion is composed of an
elastic member.

) A sixth invention is the holding apparatus for the vitreous body
surgical contact lens according to claim 5, which is characterized in that the

20  elastic member is a cord body.

A seventh invention is the holding apparatus for vitreous body
surgical contact lens according to either the fifth or sixth invention, which is
characterized in that the elastic member is silicone rubber.

An eighth invention is the holding apparatus for the vitreous body

295  surgical contact lens according to any one of claims 1 to 7, which is

characterized in that the holding portion for the vitreous body surgical



A fourth invention is the hol ding apparatus for the vitreous body surgical
contact |ens according to any one of the first to third inventions, which
is characterized in that the holding portion for the vitreous body

surgical contact |lens has a shape of a ring. Afifth invention is the
hol di ng apparatus for the vitreous body”7 surgical contact |ens according to
any one of the first to fourth inventions, which is characterized in that
t he connecting portion is conposed of an elastic nenber. A sixth invention
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whi ch is pgegyacterized in that the elastic nmenber is silicone rubber. An
eighth invention is the holding apparatus for the vitreous body surgical

contact |ens acAondhfly) fn@eafonoris e Cﬂl@lidiﬁglgb@tié’n wedhfbs thehaoddingy i zed

in that the holding portion for the vitreouS body surgical 7 contact I'ens

has anp engagiratisofor thenvitfedus lh@@}(%dr%hcal centauiriens iacgopding wany and ¢hat
t he connecting portion has a hole to be engaged with the engaging portion.

A nint h itheefitstoto Efghthimvenitibinsg whichi inchamdtémzed lin that di rpmprisgsptireat us
for the vitreous body surgical contact |ens according to any one of the
first to erigagingnperitomis,atwleash twe phsitionserinzedich theaholding gpartiogess t he
engagi ng portion in at |east two positions, in which the holding portionis
used by diseskly icegnectingtwishdhelayelishepenepitianssviai thetGanneehimgRonipn
portion which is hooked on the engagi ng portion.

which is hooked on the engaging portion.

10 The tenth invention is the holding portion for the vitreous body
surgical contact lens according to the ninth invention, which is characterized
in that a lower inner circumferential surface of a cylindrical body portion
forming the holding portion for the vitreous body surgical contact lens is
chamfered following a shape of the eyeball.

15 An eleventh invention is the holding portion for the vitreous body
surgical contact lens according to either the ninth or tenth invention, which is
characterized in that a surface of the cylindrical body portion forming the

) holding portion for the vitreous body surgical contact lens is frosted.
A twelfth invention is the connecting portion used for the holding

20 apparatus for the vitreous body surgical contact lens according to any one of
the first to eighth inventions, which is characterized in that it comprises: a
closed loop member for connecting the holding portion for the vitreous body
surgical contact lens having elasticity and being capable of connecting the
holding portion for the vitreous body surgical contact lens in a semi-fixed

95  state with friction.

A thirteenth invention is the connecting portion according to the



10 The tenth invention is the holding portion for the vitreous body

surgi cal contact |ens according to the ninth invention, which is
characterized in that a lower inner circunferential surface of a
cylindrical body portion formng the holding portion for the vitreous body
surgical contact lens is chanfered f ol 1%wi ng a shape of the eyeball. 15 An
el eventh invention is the holding portion for the vitreous body surgical
contact lens according to either the ninth or tenth invention, which is
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connecting the holding portion for the vitreous body surgical contact |ens
in a sen nibberdnedtbesttavingid tingrshapeon. A thirteenth invention is the
connecting portion according to the 8 twelfth invention, which is
characterized i A fdwteartth inventidnlis ¢he wennectifigrportiomacdording be cithetofig
portion for the vitreous body surgical contact lens having elasticity and
bei ng captis evelftlc onthirtéensht imsentioa, wghichr isi chrarhoterized irv thateatusastodye
surgical contact lens in the sem -fixed state with frictionis a 5 rubber
menber ha@F MAOEE engagkigpeolesafonengaging with emngaging sportior ofirthetliolding
portion according to ei,ther of the twelfth or thirteenth invention, which
i s char acPeFtioRdOT the yatrequs I%@éiéft swgacalpontaeklensgang prpwideddnfthe aagedi ng

wi th eng inggg)r lon of the holding portion for the vitreous body
sur gi Hal mpeh3a¥ng ’E‘POVPE apPR- t he cl osed

A fifteenth invention is the connecting portion according to either of
the twelfth or thirteenth invention, which is characterized in that a
substantially rectangular engaging hole is provided in the closed loop
member having the ring shape.

15
Brief Description of Drawings

FIG. 1 is a perspective view of a holding apparatus according to an
J embodiment of the present invention seen in a state in which the apparatus in
practical use is turned over;

20 FIG. 2 is a perspective view showing a state in which the holding
apparatus according to the embodiment of the present invention is set on an
eyeball of a patient;

FIG. 3 is examples of a plan view and a side view of a lens ring
according to the embodiment of the present invention;

25 FIG. 4 is examples of a plan view and a side view of the lens ring

according to another embodiment of the present invention;



10 | oop nmenmber having the ring shape. Afifteenth invention is the
connecting portion according to either of the twelfth or thirteenth

i nvention, which is characterized in that a substantially rectangul ar
engagi ng hole is provided in the closed | oop nenber having the ring shape.
15 Brief Description of Drawi ngs FI G 19s a perspective view of a hol ding
apparatus according to an enbodi nent of the present invention seen in a
state in which the apparatus in practical use is turned over; 20 FIG 2 is

e oot 0% VERY, S EeRAmibIet Hfca dlatliEW b8 e Wewl BRINRLKAS sing .

according to the enbo esent 1nvention is Set on an

of a patiﬁéeordlfﬁ%ogﬁuelsaemgp'e?ﬁodai txﬁ'@f;th\éi sefiflirfvetitftsh;v! ew of a lens

ring according I ment o e present Invention; 25 FIG 4 is

exanpl es of a pFpd, g %Neﬁﬁﬂll;gw iofea ‘Pl@l‘i" wbw Bad £ngdé i\ﬂ%v g?gﬁégbﬁg riffg

anot her enbodi nent of the present invention; 9 5 10 15

exanpl es @éc@dﬁ)xhn%mo veewnatitereeribddinitatopthd predemtinvémdonaccording to
still another enbodinment of the present invention, FIG 6 Is exanples of a

plan \j ew and aFbGd€/ s ewpetspoutivieeniewi sitowirog aindiexanipleyef aagennedting

enbodi nent of the present invention;, FIG 7 is a perspective view show ng

an exanpl portiomacoordingitoghe embodiment of the present invention;

FIG. 8 is a cross-sectional view showing a state in which the holding
apparatus according to the embodiment of the present invention is set on the
eyeball of the patient;

10 FIG. 9 is a cross-sectional view showing a state in which the holding
apparatus according to another embodiment of the present invention is set on
the eyeball of the patient;

FIG. 10 is a perspective view of the holding apparatus according to
the embodiment of the present invention, which has another form;

15 FIG. 11 is a perspective view of the holding apparatus according to
the embodiment of the present invention, which has still another form;

FIG. 12 is a perspective view showing a state in which a holding

) apparatus in a conventional art is set on the eyeball of the patient to perform

vitreous body surgery;
20 FIG. 13 is a plan view when the holding apparatus in the conventional

art is set on the eyeball of the patient; and

FIG. 14 is a cross-sectional view taken along the C-C line in FIG. 13.

Best Mode for Carrying out the Invention
25 Embodiments of the present invention will be detailed below with

reference to the drawings.



portion according to the enbodi nent of the present invention; FIG 8 is a
cross-sectional view showng a state in which the holding apparatus
according to the enbodi nent of the present invention is set on the eyeball
of the patient; FIG 9 is a cross-sectional view showing a state in which
t he hol ding apparatus according to anotther enbodi ment of the pr esent

I nvention is set on the eyeball of the patient; FIG 10 is a perspective
vi ew of the hol ding apparatus according to the enbodi nent of the present

i nvention, whicprag gn .tﬂegg?éoaivtr% vid of h ﬁéltd%ngea{;ﬁgﬁg{dﬁn{'r.e%vvﬁﬁ?&?se

hol di ng apparatus accordi'n e enbodi nment 0 rese I hventi on

whi ch hasbédjf'éur%@lh&fnt%@f Rend(Fercidafter dehGred ! hy%mhﬁgﬁiqm&msa tate

in which a hol di apparatus 1 n a conventional art Is set e eyebal |

of the pajididing toehé embodindrafstheqsbesent ipretitidil Seerd n iasstﬁteoilna\ﬂhi’%fﬁ‘l"’

when the hol di ng” apparatus in the conventional art is set on the eyeball

of the pagheedpiparafus il fractital fisé is h@gedsewér, onal vi ew taken along the G C
line in FIG '13. Best de for Carrying out the Invention 25 Enbodi nents of

the prsesent invEheilwiding hpperates di inetuded @\ffpaw of eyelidesgereer portions 10a

drawings. 10 FIG 1 is a perspective view of a holding apparatus 1 for a
vi treous amdd\Obs foyi IintgoandC(bpéningl gheupperatyelidraicra ¢owee erlidobdiag
[

apparatus 1) according to the enbodi mrent of the present invention seen in
a state ihumianchodyha spriagapadtiom 26t 4ot isupipontingi thet pairedf cesmlid bpEher
hol di ng apparatus 1 includes a pair of eyelid opener portions 10a_ and 10b
for pul | iportiens okfdniangd alDupgepasy 0fi ¢onngctingoportions! #Baotind 40b for
| connecting the eyelid opener portions 10a and 10b and a lens ring 30, and the
'10 lens ring 30 which is a holding portion for holding the surgical lens on an
eyeball.
Each part of the holding apparatus 1 will be explained in detail now.
First of all, the pair of eyelid opener portions 10a and 10b will be
explained taking the eyelid opener portion 10a as an example with reference
15 to FIG. 1. Incidentally, the explanation can also be applied to the eyelid
opener portion 10b.
The eyelid opener portion 10a is formed in a manner in which a bar
] whose cross section is substantially a round shape or an elliptic shape or a
chamfered square bar is made to be a closed loop having substantially a semi-
20 elliptic shape without acute angle portions and thereafter it is gently bent so
that the straight line and the curved line thereof face each other to have a
shape of substantially a letter “J” when seen from an arrow A, in which an
inserting portion 11a which is the straight line, traction portions 13a and 17a
which are two bent parts, and a supporting portion 15a which is the curved
25  line are formed.

A bent portion 12a exists between the inserting portion 11a and the



human body, a spring portion 20 for supporting the pair of eyelid opener
portions 10a and 10b, a pair of connecting portions 40a and 40b for
connecting the eyelid opener portions 10a and 10b and a lens ring 30, and
the j olens ring 30 which is a holding portion for holding the surgical

| ens on an eyeball. Each part of the hbl ding apparatus 1 will be expl ai ned
in detail now. First of all, the pair of eyelid opener portions 10a and
10b will be explained taking the eyelid opener portion 10a as an exanple
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17a V\:hig?‘l are two bent parts, and a supporting gortlon 15a which 1s™the

curved ZlgarltieQ@Stgliﬁ tﬁ@gg?drti@mpent portion 12a exists between the inserting
portion Ila and the 11 traction portion 13a, and a bent portion 18a exists

bet ween the i nsBuitheg bpewéé®pdritivmnd4hhendr b64,i whiphr dteobolndadp pdrey the
inserting portion 1la inserted under the eyeli d of a pati ent can obtain

suf fici erbetinadeti tige preaotion pottions 13anmgd iy a winohsarefthe bemtapaitsdind e
gentle bent of the traction 5 portions 13a and 17a is provided for the sane
pur pose assuppartingupertiongl Ba pehicheis the cunveddsne,parharoh9a having a cross
10 section of a substantially round shape -or a substantially elliptic shape is
bridged, and a part having an arcuate shape composed of the boundary part
14a, the supporting portion 15a, the boundary part 16a, and the bar 19a is in
close contact with a face of the patient to support the holding apparatus 1.
The other eyelid opener portion 10b of the pair of eyelid opener
15 portions 10a and 10b also has portions 11b to 19b which are symmetrical to
the portions 11a to 19a of the eyelid opener portion 10a.
Next, the spring portion 20 will be explained with reference to FIG. 1.
) The spring portion 20 is integrated with the bar 19a explained with
the eyelid opener portions 10a and 10b, and then integrated with the bar 19b
20 via bent portions 23a, 22a, 21, 22b, and 23b to support the eyelid opener
portions 10a and 10b with elasticity. This part may have a simple U letter
shape but, in this embodiment, a preferable structure in which a finger of a
surgeon does not slip easily in opening and closing is employed by providing
the bent portions 22a, 21, and 22b.

25 Moreover, the structure is also preferable in that, by bending the

spring portion 20 upward in FIG. 1 by the bent portions 23a and 23b, the



Further, between portions 14a and 16a, which are boundary parts between
the traction portions 13a and 17a which are the bent parts and the
supporting portion 15a which is the curved line, a bar 19a having a cross i
o0 section of a substantially round shape or a substantially elliptic shape
is bridged, and a part having an arcuat?e shape conposed of the boundary
part 14a, the supporting portion 15a, the boundary part 16a, and the bar
19a is in close contact with a face of the patient to support the hol ding
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a surgeon does not slTip easily in opening and closing is enpl 0yed by
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is also preferable in that, by bending the spring portion 20 upward in
FIG 1 byoft¢enmmtingpottions 40aamhd0bate thbesanie pentions andrthegcgmrectiog 20
i ncluding the bent portions 23a, 22a, 21, 22b, and 23b can becone in close
cont act \pamion40a sl b¢ exphaipediasran ewxampléie hol ding apparatus 1 is set
on the patient._ Subsequent Ia/ the lens ring 30 which is the holding portion
for 5 hol di ng Fine lens gnga30 hepa eylindrcelbody withdts eppernand dowendiaesas: i ng
portions — . . . .
10 being open and within which the later-described surgical lens is mounted. It
includes, as described above, two or more (an example of two is shown in
FIG. 1) engaging portions 31a and 31b (hereinafter shortened as engaging
portions 31 in some cases) on its outer side face.
The connecting portion 40a is a closed loop member having elasticity
15 and bridged between the traction portions 13a and 17a provided in the eyelid
opener portion 10a and the engaging portion 31a provided on the lens ring 30
and whose cross section is an arcuate shape, to connect the lens ring 30
) between the eyelid opener portions 10a and 10b in a semi-fixed state.
Next, the holding apparatus 1 will be further explained with reference
20 to FIG. 2.
FIG. 2 is a perspective view showing a state in which the surgical lens
is mounted in the holding apparatus and held on a cornea of the eyeball of the
patient.
In FIG. 2, the holding apparatus 1 is set on an eyeball 100 of the
25  patient.

At this time, the inserting portions 11a and 11b and the traction



40a and 40b will be explained wwth reference to FIG 1. Incidentally, the
pair of connecting portions 40a and 40b are the sane portions and the
connecting portion 40a will be explained as an exanple. The lens ring 30
has a cylindrical body with its upper and | ower faces io being open and
within which the | ater-described surgicld lens is mounted. It includes, as
descri bed above, two or nore (an exanple of two is showmn in FIG 1)
engagi ng portions 3la and 31b (hereinafter shortened as engaging portions

o TR S B 77 ou R SRS Bk BB AR 10R 3
port 1 ons 1, el TR AN+ [Py S o OERSELERT AN T IAE,

. i h : . -

por 1 ons MO AR ol ShERRIEFHNE Mg, ity He (etnepelid ) Y anC e ey
i1l be f l1ai i1t | <$i

\;I)Mer spegt il\%ﬁ %&vag%%mngﬁfﬂ sl%lg?remigg{ %?lgﬁp%ﬁ%ﬁgaﬁgﬁgg%rlﬁlgi © i%édsfrlgﬁ%%fd in

t he hal dighg ﬁﬁmg Pbyﬁoﬁ%.hd d on a cornea of the eyeball of the patient.
In FI 2, the holding apparatus 1 is set on an eyeball 100 of the 25

patient. At thiMdanthilé hthd @ﬁpgbftm% portior’s 134 aarahd SblhthenBafsh 94 rart | on
13 portions 13a, 13b, 17a, and 17b of the pair of eyelid opener portions

10a and 19, andtledspriagi prereione20 wnelén clgpgeecontadt haitkethe fatd df thed pationt 120
of the patient and not shown in the draw ng, open the upper eyelid 110 and

the | oweto sympord theeyblidmpdnienpartiens iiaharmbA0bpr i at e power by the
clasticity of ./it ttlrllies t?r%rei, Qge %%rl; io(f)rc]:o%(x)l'e:cting portions 40a and 40b connect the

10 eyelid opener portion 10a with the engaging portion 31a of the lens ring 30,
and the eyelid opener portion 10b with the engaging portion 31b of the lens
ring 30 with appropriate tension. As a result, a surgical lens 50 mounted in
the lens ring 30 is semi-fixed in a desired position such as, for example, a
position immediately above the cornea in the eyeball 100 of the patient.

15 This method has significant advantages such as easiness which
reduces the burden on the surgeon and harmlessness to the tissues of the
human body of the patient.

J As a mechanism for supporting the pair of eyelid opener portions 10a
and 10b, mechanical mechanisms such as a mechanism in which a screw and

20 a spring are combined, a mechanism in which a male thread and a female
thread are combined, a mechanism in which a rack and a pinion are combined,
or the like can be used other than the aforesaid method using the elasticity of
the spring portion 20. It is also a preferable structure to precisely pulling the
eyelids by the pair of eyelid opener portions 10a and 10b using these

95 mechanisms.

As material of the eyelid opener portions 10a and 10b and the spring



Meanwhi | e, the supporting portions 15a and 15b, the bars 19a and 19b, and
the spring portion 20 are in close contact wwth the face of the patient to
support the eyelid opener portions 10a and 10b. At this tine, the pair of
connecting portions 40a and 40b connect the io0 eyelid opener portion 10a
with the engaging portion 31a of the Iekb ring 30, and the eyelid opener
portion 10b with the engaging portion 31b of the lens ring 30 with
appropriate tension. As a result, a surgical lens 50 nmounted in the |ens

ring 30 i l 9D | j | L S a :

pos?t I on ﬁ%ﬁgﬂ? gpé@%ﬂ&/@#ﬁéh{:sﬁhr?gg% %ﬂat g§g§e 631 ?hffﬁgugrﬁ, ﬂﬁzierﬁ%a ilreon >. 15
Thi s met S qfk@aRi & ¢ i ! u t he
bur den on trgﬁéﬁgggg’né%%w@@@g?ﬁﬁa?gy? ﬂgﬁltdlig uaggﬁgp %ghaﬁaﬁg’nﬁggﬂy of

the pati egbppei mMcREIC Ak §c5”ofn9br%@ﬁpﬁﬁdtéﬁahbffo??xran%le? thﬁcgﬂﬁﬁﬁési $

portions 10a and 10b, nechanical nechani sns such as 'a nmechanismin Ich a

screw andsuci)ag prilyiedhgl enethabiyleté, aapoBaebosate resth flhorindRteRidsheedl and
a female thread are conbi ned, a nechanismin which a rack and a pinion are

conbi ried, as opolytettafkeoroethylenesed opdlyimiden resia, afamds atiermevidetyusofig
the elasticity of the spring portion 20. It is also a preferable structure
to preci sdieymuseltting andetheeyoiplaktibresihecpnibe usedeyel i d opener portions 10a
and 10b using these 25 nechanisnms. As material of the eyelid opener
portions 10a anMamobvend thae sprngngortions 2D isorequiredo tombask! sufficieat i al s
such as stainless steel, alumnum titaniu i ron, copper, silver, gold,
pl at i num elastighyato b¢ hamnless ig thedmimambady aaiasnmot taogause allergy, to be
easy to sterilize, and so on, and considering the cost for the material, stainless
10  steel, aluminum, titanium, and the like are preferable as the metallic material
and polymethyl methacrylate and the like are preferable as the resin material.
Next, the lens ring according to the present invention will be further
explained with reference to FIG. 3.
FIG. 3(A) is a plan view of the lens ring 30 and FIG. 3(B) is its side
15 view.
The lens ring 30 is a cylindrical body with its upper and lower faces
being open composed of a cylindrical body portion 32. On an upper surface
) of the cylindrical body portion 32, two or more (an example of two is shown
in FIG. 3) engaging portions 31a and 31b having cross sections of the arcuate
20 shape are provided with their curved surfaces facing inward. The lens ring
30 is connected with the traction portions 13a and 17a and traction portions
13b and 17b of the holding apparatus 1 by hooking the pair of connecting
portions 40a and 40b on the engaging portions 31a and 31b, which is a
preferable structure in which the connecting portions 40a and 40b are easily
25 unhooked but not accidentally unhooked because the curved surfaces face

inward.



copper, nickel, and so on, or resin materials, for exanple, nethacrylic
resins such as pol ynethyl nethacrylate, a pol ycarbonate resin, fluorine
resins such as polytetrafluoroethylene, a polyinide resin, and other
variety of thernosetting and thernoplastic resins can be used. Moreover,
the spring portion 20 is required to hal® sufficient elasticity, to be
harm ess to the hunman body so as not to cause allergy, to be easy to
sterilize, and so on, and considering the cost for the material, stainless
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body portion 32, two or nore (an exanple of two is shown in FIG

engagisng alsotpossibldlta pravidé thbasigaging gratioast3 tnandf31hén doweatpartsstepe
are provided with their curved surfaces facing inward. The lens ring 30 is
connect ecatvénds ofthe lower partp@fitherlend 3mgBO ak7longnak consideeatipwis ghven  13b

and 17b of the holding apparatus 1 by hooking the pair of connecting

porti ons tooheasthpetindthe materighgf the engagimgspadionsndlaahd 3idbh,ohhich is a

preferable structure in which the connecting portions 40a and 40b are

easi |y (psberable struchie fiom asiewpoyntohseiuealpbokding thesurgicaddenubPaces

face Tnvard. 1I:Surther, the shape of the cross section of the lens ring 30 is not

10  limited to the round shape and any shape'is possible as long as it can hold the
surgical lens 50 in the desired position. Thus, it is also a preferable structure
to employ an elliptic shape or a polygonal shape such as a triangle, a
rectangle, a pentagon, ... according to the shape of the surgical lens 50 or the
operability of the surgeon and so on.

15 Furthermore, it is also a preferable structure in which gentle
chamfering 34 is provided on a lower inner circumferential surface of the
cylindrical body portion 32 along a shape of the eyeball of the patient so as to

) reduce the burden on the eyeball of the patient.

Now different embodiments of the lens ring 30 and the engaging
20  portions 31 will be explained with reference to FIG. 4 to FIG. 6.
FIG. 4(A), FIG. 5(A), and FIG. 6(A) are plan views of the lens ring
30 and the engaging portions 31 according to the different embodiments and
FIG. 4(B), FIG. 5(B), and FIG. 6(B) are their side views.
The lens ring 30 and the engaging portions 31 shown in FIG. 4 are
25 examples in which the cross sections of the engaging portions 31a and 31b

have the arcuate shape, similar to those in FIG. 3, but two engaging portions



5 10 15 20 25 In general, the positions where the engagi ng portions 3la and
31lb are set inthe lens ring 30 are preferably provided in upper parts or
at side ends of the upper parts of the lens ring 30 which are not in
contact with the eyeball 100 from a viewpoint of reducing a burden on the
eyeball 100. However, it is also possitle to provide the engaging portions
3la and 31b in lower parts or at ends of the lower parts of the lens ring
30 as long as consideration is given to the shape and the nmaterial of the

engagi n | ; : ' i
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the desir®H amidging poitiens i 31a,s Hlado 31y ehdr B1e) safdigirovided Colgnlledy an
el liptic shape or a polygonal shape such as a triangle, a rectangle, a

pent agon, circumf@reacdiofdthedehbeirghd0e of the surgical lens 50 or the
operability of the surgeon and so on. Furthernore, it is also a preferable

structsure in whAstshoem e FIGhahfwhendh84wicsepgagingeportions Bbware prowited
circunferential surface of the cylindrical body portion 32 along a shape
of the eyimbeach of theeopposingtpasitions; oner@fdﬂmeconnectmmgqmrummshs%mdm | of
the patient. Now different enbodiments of the lens ring 30 and the engagi ng
portions &1 the lengaging poatinns 3diat and Sflar svleide tthe mtler aneofithe cannecting
4(A), FIG 5(A),.and FIG 6§[A) are plan views of the lens rin 30.and the
engagi ng pertiansnts Booked omithe engagheg gortions i1ty apddd hentwhighy stabilizes

" the connection so that the lens ring 30 is dynamically stabled. Accordingly, it
| 10 is a preferable structure for a case, for example, in which the position of the
lens ring 30 is often moved on the eyeball, or the like.

Also in this embodiment, it is a preferable structure in which the
gentle chamfering 34 is provided on the lower inner circumferential surface
of the cylindrical body portion 32 along the shape of the eyeball of the patient

15 so as to reduce the burden on the eyeball of the patient.

The lens ring 30 and the engaging portions 31a and 31b shown in FIG.

5 are examples different from those in FIG. 3 in that the engaging portions
) 31a and 31b have the cross sections of a shape of a letter “V” and are
provided in two opposing positions on the upper surface of the cylindrical

20 body portion 32.

When the engaging portions 31a and 31b have the shape of the letter
“V” as in this embodiment, the pair of connecting portions can be easily
unhooked from the engaging portions 31a and 31b when necessary.

For example, when the lens ring 30 is mounted and detached multiple

95 times during surgery such as the triple surgery, the connecting portions can

be easily unhooked from the lens ring 30 if the engaging portions 31 have the



FIG 4(B), FIG 5(B), and FIG 6(B) are their side views. The lens ring 30
and the engagi ng portions 31 shown in FIG 4 are exanples in which the
cross sections of the engaging portions 3la and 31b have the arcuate
shape, simlar to those in FIG 3, but two engaging portions 16 31 are
provi ded in each of positions facing eddh other on the upper surface of
the cylindrical body portion 32, which indicates that four engagi ng
portions 31 (engaging portions 3la, 3l1la', 31b, and 31b') are provided on

the cir %“g‘t’?r&q%%g@&e} hg;»l %8%9%. @%ggléw\%fsﬁltﬁ%mei n FIG 4, when the two

engagi ng p I ons are provi e opposi ng positions, one
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while the other one o he connec g portions is hooked on the engaging

portions l@EHaﬁﬁigg"@ <i$ ggba&wd BfSthel RAVECTHIRG! ERBuffeidirtal lshefdcens
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is a pgrefe@epalleoftHeisitiént d0asts eddidecthedentden chahé eyeballJt the patient.ded on
the | ower i nner circunferential surface of the cylindrical body portion 32

al ong the shapeTleé leme ringeB8 andfthe engegingrportichssd1ashown riadBl@. 6hare
burden on the eyeball of the patient. The lens ring 30 and the engaging
portions eéXwmnples sifiilattonthase ialFIG. 5 inrthattherpress sdtianscof the engagiage in
FIG 3 in that the engaging portions 3la and 31b have the cross sections
of a shageorions 3 bthave the's aof the fettar ‘0¢3, but differansdsai thgtpwhileieash on

t hey upper surface of the cylindrical 20 body portion 32. Wen the engagi ng
por ti ons Gnemofitie sngagingpotrttonhipds provided i respective ene phtheppposing
enbodi nent, the pair of connectin ortions can _he easily )

10 positionspon the upper surfacegoP the cylmdr?cal bbodey poréon 32 in FIG. §,
two engaging portions 31 are provided in each of the positions facing each
other, which indicates that four portions (the engaging portions 31a, 31a’,
31b, and 31b’) are provided on the circumference of the lens ring 30.

As shown in FIG. 6, if the two engaging portions 31 are provided in

15 each of the positions facing each other, one of the connecting portions is
hooked on the engaging portions 31a and 31a’ while the other one of the
connecting portions is hooked on the engaging portions 31b and 31b’, which

) stabilizes the connection so that the lens ring 30 is dynamically stabled.
Accordingly, it is a particularly preferable structure for a case, for example,

20 when the position of the lens ring 30 is moved on the eyeball during the triple
surgery, or the like.

Also in this embodiment, it is a preferable structure in which the
gentle chamfering 34 is provided on the lower inner circumferential surface
of the cylindrical body portion 32 of the lens ring 30 along the shape of the

95  eyeball of the patient so as to reduce the burden on the eyeball of the patient.

As material of the lens ring 30, metallic materials such as stainless



unhooked from the engagi ng portions 3la and 31b when necessary. For
exanpl e, when the lens ring 30 is nounted and detached nultiple 25 tines
during surgery such as the triple surgery, the connecting portions can be
easi |y unhooked fromthe lens ring 30 if the engaging portions 31 have the
17 shape of the letter "V', which is a Preferable structure. Also in this
enbodi nent, it is also a preferable structure in which the gentle
chanfering 34 is provided on the |Iower inner circunferential surface of
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body portion 32 in Fl , two engaging portions 31°are provided in each
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(the engaging portions 3la, 3la', 1b, and 31b') "are provided on the

ci rcunf eregncbeafsedne lens ring 30. As shown in FIG 6, if the two engagi ng
portions 31 are provided in 15 each of the positions facing each other,
one of the connHere,nif pshinyonmtedal fooked asrthe matergd mihtheplensi umg 38 at and

3la' while the other one of the connecting portions is hooked on the
engagi ng mayt reflect3ibummdation’ lighhitohintstfené | withs théeobsenvation cthrewgh Hat
the)lens ring 30 is dynamcally stabled. Accordingly, it is a particularly
pr ef er abl migtas¢operduring the surgerys dn dnsepse, it 20 alsocn preferphlei strugturg ta he
lens ring 30 is noved on _the eyeball_ during the triple, surgery, or the
|i ke. 108 sfroshtheymateriabef thetens rng SQugingrasandlast and the dikea” whi ch t he
Further, since the stitching with the suture becomes unnecessary, not
only the aforesaid hard materials but also soft materials capable of holding
the surgical lens 50 in the desired position can be also employed as the
material of the lens ring 30. It is also a preferable structure to use these soft
‘15 materials which are expected to further reduce the burden on the patient.
According to the above description, as in the holding apparatus 1, the
lens ring 30 is required to be harmless to the human body so as not to cause
) allergy, to be easy to sterilize, and so on, and considering the cost for the
material, stainless steel, aluminum, titanium, and the like are preferable as the
20 metallic material, polymethyl methacrilate, hydrous resins, soft resins, and
the like are preferable as the resin material, and silicone rubber, fluorine
rubber, and the like are preferable as a rubber material.
In addition, it is also a preferable structure in which the lens ring 30 is
manufactured at a low cost by injection molding or the like using the resin
25 materials or the rubber materials so as to be used as a disposable lens in the

surgery.



gentle chanfering 34 is provided on the |lower inner circunferential surface
of the cylindrical body portion 32 of the lens ring 30 al ong the shape of
the 25 eyeball of the patient so as to reduce the burden on the eyeball of
the patient. As material of the lens ring 30, netallic materials such as
stainless 18 steel, aluminum titanium!9ron, copper, silver, gold,
pl ati num or an alloy including alumnum titanium iron, copper, nickel,
and so on, or resin nmaterials, for exanple, a nethacrylic resin such as
pol ynet hyl et a I e sl ' Si S
oS ieely, (RE YORRPENRRE fidtfiol ACCRUIME IFCIE jesenf

pol yt etraf | uoroet hy e, rie
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so as notorderdaduald the sugicaldenysmeunigd:ia thedensiring inan eptimal pasidion
consi dering the cost,_fqr the terial, stainless,steel, alum pum
titani umoarﬁiet preball sinee, i dher body, thewenareyariations of deesizgy shape,
pol ynet hyl, net hacril.ate, hydrous resins, soft resi,ns, d the like are
pr ef ellabi Ja84CHHe 2pdsith O E P BPPER AT lq%%swﬁ%@rn,da Hicusvehalls At
and the | k6 A tPSY BRlch i LIRS of the lens can be slightly
moved during the surgery, the observable area in the eyeball of the patient
enlarges, which may enable further reduction in the burden on the surgeon.
FIG. 7 is a perspective view of an example of a closed loop which is
15 not a simple closed loop made of an elastic material but a closed loop a part
of which has an engaging hole 41 as either of the pair of connecting portions
40a and 40b according to the embodiment of the present invention.
) Incidentally, both of the pair of connecting portions 40a and 40b have the

same shape.

20 The material with the engaging hole is made to be the pair of
connecting portions 40a and 40b and used in combination with the engaging
portions 31 whose cross sections have the arcuate shape shown in FIG. 3 or
the engaging portions 31 whose cross sections have the shape of the letter
“V” shown in FIG. 5 described above, which realizes a preferable structure in

25 which the pair of connecting portions 40a and 40b are not easily unhooked

due to friction between the pair of connecting portions 40a and 40b and the



In addition, it is also a preferable structure in which the lens ring 30 is
manuf actured at a | ow cost by injection nolding or the like using the resin
25 materials or the rubber nmaterials so as to be used as a di sposable |ens
in the surgery. 19 Subsequently, the connecting portion according to the
present invention will be further expl#ined with reference to FIG 7. As
descri bed above, the connecting portion is the portion which connects the
traction portions of the holding apparatus and the engaging 5 portion of
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made of agh®kggpn.c material but a closed Ioop a part of which has an

engagi ng hole 41 as either of the pair of connecting portions 40a and 40b

according to thReforbiogd renFI@. Thagaimgsshbwimvienahosxamplei fienkaldhy oot h
of the pair of connecting portions 40a and 40b have the  sane shape. 20 The

mat eri al emgdgingehalegdbiinprovided in eadk dosdiklodye afethe cdnnevtingepoitivns
portions 40a and 40b and used in conbination with the engaging portions 31
whose cr o4Qa sexck #6bs bhrvié is hprederabde dospepadshienapprapriate3number of the
| 10 holes in accordance with the structure of the engaging portions 31.
Specifically, in the case of the aforesaid lens ring shown in FIG. 4 and FIG. 6,
each closed loop of the connecting portions 40a and 40b is hooked on the two
or more engaging portions 31 respectively, and at this time, it is preferable to
make a structure in which a plurality of the engaging holes 41 are provided in
15 each 6f the connecting portions 40a and 40b corresponding to the number of
the engaging portions 31 and intervals therebetween.

As an example of the connecting portion according to the

) embodiment of the present invention, various forms other than the above-
described connecting portions 40a and 40b shown in FIG. 7 can be naturally
20 considered.

For example, the connecting portions 40a and 40b may be formed in a
manner in which materials having a cord shape are tied to be closed loops
and it is further preferable if the material having the cord shape is material
with elasticity, for example, rubber. Since this structure can greatly reduce

25 the cost of the connecting portions 40a and 40b, it is a preferable structure

when the portions are made to be disposable.



t he engagi ng portions 31 whose cross sections have the shape of the letter
"V' shown in FIG 5 described above, which realizes a preferable structure
in 25 which the pair of connecting portions 40a and 40b are not easily
unhooked due to friction between the pair of connecting portions 40a and
40b and the 20 engagi ng portions 31 evedl when unexpected force is given
whil e they can be easily unhooked when they are wi shed to be unhooked.
Moreover, the structure is greatly advantageous in that the lens ring 30
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corresponding to t e engagi ng portions interva

ther ebet wegifg the ratk SrdiHepition,"6r &RNIAREL I ng portion according to the
enbodi nment og the present invention, various fornms other than the above-

descri bed conneAki ngatepial i 6hshéOgoandctdff porion, Tubbér macatalesweti uasal |y
20\con5|dered. For exanple, the connecting portions 40a and 40b may be

f ormed i nsificomennibbern fidorate mabber, aiatutwlytutﬂm, SBR, $Raatyl eubbery amd be
°! Ose? 0 | Ogggprene rubber, or resin materials, for example, a methacrylic resin such as
polymethyl methacrylate, a polycarbonate resin, fluorine resins such as
polytetrafluoroethylene, a polyimide resin, and other variety of thermosetting
and thermoplastic resins, or suture materials such as a silk suture, or metallic
materials such as stainless steel, aluminum, titanium, iron, copper, silver,
15  gold, platinum, or an alloy including aluminum, titanium, iron, copper, nickel
or the like, and so on can be used.
Moreover, as in the eyelid opener portions 10 and the lens ring 30, the
-’ connecting portion is required to be harmless to the human body so as not to
cause allergy, to be easy to sterilize, and so on, and considering the cost for
20 the material, silicone rubber, fluorine rubber, and the like are preferable as
the rubber material, stainless steel, aluminum, titanium, and the like are

preferable as the metallic material, and polymethyl methacrylate and the like

are preferable as the resin material.

In addition, it is also a preferable structure in which the pair of
25 connecting portions 40a and 40b are manufactured at a low cost by injection

molding or the like using the resin materials or the rubber materials so as to



and it is further preferable if the material having the cord shape is
material wth elasticity, for exanple, rubber. Since this structure can
greatly reduce 25 the cost of the connecting portions 40a and 40b, it is a
preferable structure when the portions are nmade to be di sposable. 21
Further, as a different formof the coﬂﬁecting portion, a plate shape may
be enpl oyed instead of the cord shape and the material nay be resin or

net al instead of rubber. Furthernore, a spring nenber nade of resin or
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Moreover, as inh the eyelid opener portions 10 and the lens ring 30, the
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to )cause allergy, to be easy to sterilize, and so on, and considering the
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shape of the letter “V”.
First, in FIG. 8, the chamfered surface 34 of the cylindrical body
portion 32 of the lens ring 30 is in contact with the sclera 130 of the eyeball
100 of the patient. The lens ring 30 is connected with the not-shown eyelid
15 opener portions 10a and 10b by the connecting portions 40a and 40b, which
are respectively hooked on the engaging portions 31a and 31b having the
arcuate shape, and semi-fixed in the desired position on the eyeball 100. The
) surgical lens 50 is mounted within the lens ring 30 which is semi-fixed in the
desired position on the eyeball 100.
20 Next, in FIG. 9, the chamfered surface 34 of the cylindrical body
portion 32 of the lens ring 30 is in contact with the sclera 130 of the eyeball
100 of the patient, as in FIG. 8. The connecting portions 40a and 40b having
the engaging holes 41 are respectively hooked on the engaging portions 31a
and 31b of the lens ring 30, which have the shape of the letter “V”, so that the

25  circumference of each of the engaging portions 31a and 31b having the shape

of the letter “V” is in contact with the connecting portion 40a or 40b to obtain



are preferable as the resin material. In addition, it is also a preferable
structure in which the pair of 25 connecting portions 40a and 40b are
manuf actured at a | ow cost by injection nolding or the |like using the
resin materials or the rubber materials so as to 22 be used as di sposabl e
portions in the surgery. Here an effect2that the lens ring 30 and the
connecting portions 40a and 40b according to the present invention reduce
the burden on the eyeball of the patient in the vitreous body surgery wl|
be further ﬁxg%g%ﬁ@g.mﬁth 5 reference to FIG 8 and FIG 9. FIG 8 and
FIG 9 asfHERN 0O na views showing a state in which the surgical
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engagi ng ‘portions 3la and®3ib ‘having the arcuate shape, and sem-fixed in

t he desi rs%%iﬁﬂ%b@iﬁﬁh@{)ﬂés‘i‘@d%@ﬁﬁbh d¥he EPebalsuiO®,.cal lens 50 is nounted

within the Iens ring 30 which is sem-fixed in the desired position on the

eyebal | 100. 2QpnNesth of th&lekantpletia EIGBami FIG: 93de bdéoniest pessible to

cyljindrical body portion 32 of the lens ring 30 is in contact with the
sclera 13@noi-fixhtheeyetgdtal let80S0fort hecqrata i}l washout $titchisg thedenonimert i ng
portions 40a and 40b havi ng '

10 30 on the sclera 130, which brings about a large effect that the burden on the
surgeon can be greatly reduced as well as the burden on the sclera 130 of the
patient due to the surgical needle and the suture is removed.

More preferably, the stitching and engaging portion required in the
conventional lens ring 30 explained in FIG. 13 becomes unnecessary, which

15 makes it possible to gently provide the chamfering 34 on the entire lower
inner circumferential surface of the cylindrical body portion 32 along the
shape of the eyeball 100 so as to further reduce the burden on the sclera 130.

) FIG. 10 and FIG. 11 are perspective views of two kinds of holding
apparatuses 2 and 3 for the vitreous body surgical contact lens according to

20  still other embodiments of the present invention, seen from an upper part.

First, an example of the holding apparatus 2 for the vitreous body
surgical contact lens will be explained with reference to FIG. 10.

In the holding apparatus 2, the same pair of eyelid opener portions
10a and 10b and spring portion 20 as those of the aforesaid holding apparatus

25 1 can be used.

Next, the lens ring 30 will be explained.



t he engagi ng holes 41 are respectively hooked on the engagi ng portions 3la
and 31b of the lens ring 30, which have the shape of the letter "V', so
that the 25 circunference of each of the engaging portions 3la and 31b
having the shape of the letter "V' is in contact with the connecting
portion 40a or 40b to obtain 23 sufficdent friction. As a result, the |ens
ring 30 is connected with the not-shown eyelid opener portions 10a and 10b
with sufficient stability. Meanwhil e, when required, the connecting
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and engagi ng portion redquired in the “conventional lens ring 30 expl ai ned

in FIG I1¢omss portiegddsary, which 15 nmekes it possible to gently
provi de the chanfering 34 on the entire |ower inner circunferential surface

of the cylindriAglthhedytrpcturédnti? lenonge BO cabhdrecadily ket dxethal desifd so

as to further reduce the burden on the sclera 130. FlI 10 and FIG 11 are
per spect i pesitioaven thie evebalinds of hol di ng apparatuses 2 and 3 for the
vityeous body surgical contact |lens according to 20 still other

enbodi ment s of Murepspeoificallyy the iflat-shaped ¢ngagiag perions3Ba.and-38btof an
exarfplloe of the hql ding apparatus 2 for the vitreous bo

the lens ring 30 and horizontal engaging holes 43a anddI3b provided in the
later-described engaging portion 42 are engaged with each other with
appropriate friction so that the lens ring 30 can be moved to any position on
the eyeball within a range of allowance formed by the longitude of the
engaging holes 43a and 43b, the flat-shaped engaging portions 38a and 38b,
15 and the connecting portion 42 when the surgeon gives force on the lens ring
30. When the surgeon stops giving the force afterward, the lens ring 30 is
stably semi-fixed by the aforesaid friction.
) Incidentally, a structure may be also preferably employed in which the
shape of the flat-shaped engaging portions 38a and 38b is a triangular shape,
20  acylindrical shape, or the like other than the rectangular shape shown in FIG.
10 to realize the dynamic stability of the lens ring 30.
Subsequently, the connecting portion 42 will be explained.
In FIG. 10, the connecting portion 42 is provided in a manner of
bridging the traction portions 13a, 17a, 17b, and 13b of the pair of eyelid
25 opener portions 10a and 10b. In the bridging part, the engaging holes 43a
and 43b with which the above-described flat-shaped engaging portions 38a



surgical contact lens wll be explained with reference to FIG 10. In the
hol di ng apparatus 2, the sane pair of eyelid opener portions 10a and 10b
and spring portion 20 as those of the aforesaid holding apparatus 25 1 can
be used. Next, the lens ring 30 will be _explained. 24 Though the engagi ng
portions 31 described in the descripti&ﬁ of the holding apparatus 1 have
the arcuate shape or the shape of the letter "V', a pair of engaging
portions 38a and 38b included in the lens ring 30 are flat- shaped and
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so that the lens ring 30 can be noved to any position on he €yebal |

withig a 38mard 3Bbatdwhewitaimednad ity lehgtH cmybewde asfthe hkesireddeggtiofdrol es
43a and 43b, the flat-shaped engagi ng portions 38a and 38b, 15 and the

connecti rmopmg tlon ledid M,hgrB(l,he surgeon gives force on the lens ring 30.
Wien the surgeon stops giving the force afterward, the lens ring 30 is
stably seni-fi X@dtlbyhe sruefureexfahd engaging holé¢néBaandxddly and thestructure may
be also preferably enployed in which the shape of the flat-shaped engagi ng
porti ons @Btheaafbresaid Hat-shaped gngaging postionsB&a andiFh,i thel leasapng t he
li ke other than the rectangul ar shape shown in FIG [ 10 to realize the
dynam ¢ statbbe ieayllysfamdmiabghqudgomme eyeball as described above.

10 Further, though the engagement between the lens ring 30 and the
connecting portion 42 is described as the engagement between the engaging
holes 43a and 43b and the flat-shaped engaging portions 38a and 38b in FIG.

10, it is also a preferable structure to precisely adjust the position using
generally-known mechanisms such as the mechanism using the male thread

15 and the female thread, the mechanism using the rack and the pinion, or the
like.

Incidentally, the shape of the lens ring 30 is not limited to a

) substantially cylindrical shape shown in FIG. 10 and may be the elliptic
shape or the polygonal shape as described in the description of the holding

20  apparatus 1.

As material of the connecting portion 42, as that of the pair of
connecting portions 40a and 40b used in the holding apparatus 1, rubber
materials such as silicone rubber, fluorine rubber, natural rubber, SBR, IR,
butyl rubber, and neoprene rubber, or resin materials, for example,

95  methacrylic resins such as polymethyl methacrylate, a polycarbonate resin,

fluorine resins such as polytetrafluoroethylene, a polyimide resin, and other



Subsequently, the connecting portion 42 will be explained. In FIG 10, the
connecting portion 42 is provided in a manner of bridging the traction
portions 13a, 17a, 17b, and 13b of the pair of eyelid 25 opener portions
10a and 10b. In the bridging part, the engaging holes 43a and 43b wth

whi ch the above-described flat-shaped éfgagi ng portions 38a 25 and 38b are
engaged are provided between the traction portions 13a and 13b and between
the traction portions 17a and 17b. The wi dth of the engagi ng hol es 43a and
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preferable structure to precisely adjust the position using

gener al | ystéeglo whumgniay) ittanisncand she hikenerehpreferable iasghemetallie maveeiad, 15
and the fenale thread, the mechanismusing the rack and the pinion, or the
li ke. | namtbpobimgthylmettagpylaté antahe dike aienpreferabde asttheiresinemateial.
substantially cylindrical shape shown in FIG 10 and nmay be the elliptic
shape or the pdnygdditiorshitps asodepeeferable strubkirdencwilnch cheotorreeting di ng

20 japparatus 1. L . ]
portion 42 is manufactured at a low cost by injection molding or the like

(0 using the resin materials or the rubber materials so as to be used as a
disposable portion in the surgery.

Next, the holding apparatus 3 will be explained with reference to FIG.
11.
In the holding apparatus 3, thé same pair of eyelid opener portions

15 10a and 10b and spring portion 20 as those described in the above description
of the holding apparatuses 1 and 2 can be used and the same supporting
portion 42 as that described in the above description of the holding apparatus

) 2 can be used.
Here the lens ring 30 shown in FIG. 11 will be explained.

20 A pair of engaging portions 39a and 39b of the lens ring 30 of the
holding apparatus 3 are similar to the flat-shaped engaging portions 38a and
38b of the aforesaid holding apparatus 2, but further include folded parts
having a shape of a letter “L” after passing through the engaging holes 43a
and 43b.

25 This is a preferable structure in which, with the folded parts, the lens

ring 30 is suppressed from being disengaged from the connecting portion 42,



As material of the connecting portion 42, as that of the pair of

connecting portions 40a and 40b used in the hol ding apparatus 1, rubber
materials such as silicone rubber, fluorine rubber, natural rubber, SBR

| R, butyl rubber, and neoprene rubber, or resin materials, for exanmple, 25
net hacrylic resins such as pol ynethyl R28thacrylate, a polycarbonate resin,
fluorine resins such as pol ytetrafl uoroethylene, a polyimde resin, and

ot her 26 variety of thernosetting and thernopl astic resins, or suture
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10 As clearly understood from the above explanations, with the holding

apparatuses 1 to 3 having the above-described structures, even when the

position of the surgical lens is required to be slightly moved during the

surgery, the requirement can be responded by moving the position of the lens

ring on the eyeball, which enables the surgeon to easily observe the accurate

15 information in the surgical field so as to perform proper surgery in a short
time.

Moreover, the holding apparatuses 1 to 3 according to the present

) invention can be applied not only to the vitreous body surgery but also to

general ophthalmological surgery using a surgical lens and also can be widely

20 applied to consulting and diagnosis in addition to the surgery because the

burden on the patient is greatly lessened.

Industrial Availability
As detailed above, the present invention has invented the holding
25  apparatus for the vitreous body surgical contact lens which is characterized in

that it has the eyelid opener portions for pulling and opening the upper eyelid




hol di ng apparatus 3 are simlar to the flat-shaped engagi ng porti ons 38a
and 38b of the aforesaid hol ding apparatus 2, but further include folded
parts having a shape of a letter "L" after passing through the engagi ng
hol es 43a and 43b. 25 This is a preferagble structure in which, with the
fol ded parts, the lens ring 30 is suphﬁ%ssed from bei ng di sengaged from
the connecting portion 42, 27 for exanple, even when the lens ring 30 is
wi dely nmoved on the eyeball. Naturally, the shape of the folded parts for
suppr essi § I ! | i
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like. 10 cl early understoo romthe above expl anations, with the
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when the position of the surgical lens is required to be slightly noved
during t heitreomsgeody sutgicabqontastbens issheldeon éhp@yeballbyThis/inwgntioa has
position of the lens ring on the eyeball, which enables the surgeon to
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perform proper surgery in a,short tinme, Mreover, the hqlding apparatuses
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vitreous pody surgery but also to . general ophthal ol ogical surgery using a
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in addition to the surgery because the



burden on the patient is greatly | essened. Industrial Availability As
det ai |l ed above, the present invention has invented the holding 25
apparatus for the vitreous body surgical contact |ens which is
characterized in that it has the eyelid opener portions for pulling and
openi ng the upper eyelid 28 5 and the 12%er eyelid in order to hold on the
eyeball the surgical lens which is indispensable to the surgery of the
vitreous body in the eyeball of the human body, the lens ring for hol ding
the vitreous body surgical contact | RTSthe eyebal |, and the connecting
portion for connecting the eyelid opéner portions and the lens ring of the
vi treous body surgical contact lens, in which the vitreous body surgical
contact lens is held on the eyeball. This invention has realized the
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dramatic reduction in eyebal | of“the patient, an

further, é(ﬂﬁpfi@ tion in the possibility of the conplication after the
surgery. 29° CLAIMS: 1. A holding apparatus for a vitreous body surgical

contagt lens, G bpefer porLyas fdr pReiag amel dpening an uppdri eyelahdndreni ng
an upg’er eyel i d “and aﬁ Iowgr eyel i d; pa hogdi ng gortigon flg?p ho% ng the
vitreous loaebr eyslid:cal contact lens on an eyeball; and a connecting poring
for connecting sai d eyel id opener portions with 1 o said holding portion
for the vitreous Hoddings porticalfor dralding thewitreous body surgical contact lens
on an eyeball; and

a connecting poring for connecting said eyelid opener portions with

10  said holding portion for the vitreous body surgical contact lens,

wherein the vitreous body surgical contact lens is held on the eyeball.

2. The holding apparatus for the vitreous body surgical contact lens
according to claim 1,

15 wherein said holding portion for the vitreous body surgical contact
lens is connected with said eyelid opener portions in a manner in which a

position thereof is adjustable.

3. The holding apparatus for the vitreous body surgical contact lens

20 according to either claim 1 or claim 2,
wherein said eyelid opener portions have a structure in which a
portion for pulling the upper eyelid and a portion for pulling the lower eyelid

are integrated with an elastic portion therebetween.

25 4. The holding apparatus for the vitreous body surgical contact lens

according to any one of claims 1 to 3,



wherein the vitreous body surgical contact lens is held on the eyeball. 2.
The hol di ng apparatus for the vitreous body surgical contact |ens

according to claim1, 15 wherein said holding portion for the vitreous body
surgical contact lens is connected with said eyelid opener portions in a
manner in which a position thereof is3fdjustable. 3. The hol di ng appar at us
for the vitreous body surgical contact lens 20 according to either claiml
or claim2, wherein said eyelid opener portions have a structure in which a
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hol di ng gglngﬁ%%;sh%ﬁeoégigrw'reous. body surgical contact lens according to

any one wherein said holding portion for the vitreous
body surgical contact |ens has a shape of a ring. 5. The hol di ng appar at us
for the vitreous body surgical contact lens 5 according to any one of

claims 1 o pfcaritact! bais
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tus for the vitreous body surglcal cont act

| ens g,lra gpﬂ) Eh?ldﬁe%faglmqrﬁqu the elastic nenber is a cord body.

7. Th«g ho gl ng paratus for the vitreous body surgical contact |ens

according to e'\Fvﬁéfelﬁ'sfalldfbﬁnﬁécﬁhglpﬁrﬁonvieemnposaboébn&ilasucrﬂmben s
silicone rubber. 8. The hol di ng apparatus for the vitreous body surgical
contact |ens

6. The holding apparatus for the vitreous body surgical contact lens
according to claim 5,

10 wherein the elastic member is a cord body.

7. The holding apparatus for the vitreous body surgical contact lens
according to either claim 5 or claim 6,

wherein the elastic member is silicone rubber.

15
8. The holding apparatus for the vitreous body surgical contact lens
according to any one of claims 1 to 7,
) wherein said holding portion for the vitreous body surgical contact
lens has engaging portions engaging with said connecting portion, and
20 wherein said connecting portion has a hole to be engaged with the

engaging portions.

9. The holding portion for the vitreous body surgical contact lens, which
is used for the holding apparatus for the vitreous body surgical contact lens
95 according to any one of claims 1 to 8, comprising:

engaging portions in at least two positions,



according to any one of claims 1 to 7, wherein said holding portion for the
vitreous body surgical contact |ens has engagi ng portions engaging wth
sai d connecting portion, and 20 wherein said connecting portion has a hole
to be engaged with the engaging portions. 9. The hol ding portion for the
vitreous body surgical contact |ens, wilch is used for the hol ding
apparatus for the vitreous body surgical contact lens 25 according to any
one of clains &hto 8, conprising: engaging portions in at |east two

posi tions, 31 [ein | ' td.on. | q i ' sai d
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engagi ng rti 10 I s 4 e :
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circynfeﬁﬁﬂ%%ﬁk surface of a cylindrical body portion formng said holding
portion ffor & e vitreous body surgical contact |lens is chanfered foll ow ng
a shape of the eyeball. i 10 11. The holding portion for the vitreous body
surgical contact lens according to either claim9 or claim 10, wherein a
surfage ofgthe ’gblé'l'ﬂ@rdiﬁg' pBedn PRoLt ithe Vitredng sedy §wigdealg conatdti bensf or
the vitreous body surgical "contact lens is frosted.” 15 I2. The connecting
portion ugRerditig tdeldigl 9i ng apparatus for the vitreous body surgical

contact lens according to any one of clains 1 to 8, conprising:
wherein a lower inner circumferential surface of a cylindrical body
portion forming said holding portion for the vitreous body surgical contact

lens is chamfered following a shape of the eyeball.

10
11.  The holding portion for the vitreous body surgical contact lens
according to either claim 9 or claim 10,
wherein a surface of the cylindrical body portion forming said holding
portion for the vitreous body surgical contact lens is frosted.
15

12.  The connecting portion used for the holding apparatus for the vitreous
body surgical contact lens according to any one of claims 1 to 8, comprising:
) a closed loop member for connecting said holding portion for the
vitreous body surgical contact lens having elasticity and being capable of
20 connecting said holding portion for the vitreous body surgical contact lens in

a semi-fixed state with friction.

13.  The connecting portion according to claim 12,
wherein the closed loop member for connecting said holding portion
95  for the vitreous body surgical contact lens having elasticity and being capable

of connecting said holding portion for the vitreous body surgical contact lens



a closed | oop nenber for connecting said holding portion for the vitreous
body surgical contact |ens having elasticity and bei ng capable of 20
connecting said holding portion for the vitreous body surgical contact |ens
in a sem-fixed state with friction. 13. The connecting portion according
to claim12, wherein the closed | oop n&fber for connecting said hol ding
portion 25 for the vitreous body surgical contact |lens having elasticity
and being capable of connecting said holding portion for the vitreous body

surgical .contact Jgns 32 in t sem -fixed  state th friction is a rubber
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of claim12 or claim 13, wherein at |east one or nore engagi ng holes for
engaging with the 5 engagi ng portions of said holding portion for the
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havi ng the 'ri ng shape. connect | rtron according to elthér of

claim12 or cl aj [ i I ' eis
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5 engaging portions of said holding portion for the vitreous body surgical

contact lens are provided in the closed loop member having the ring shape.

15. The connecting portion according to either of claim 12 or claim 13,
wherein a substantially rectangular engaging hole is provided in the

10 closed loop member having the ring shape.



