COVPCSI TE CONTACT LENS AND METHOD FOR MANUFACTURI NG
LENS MATERI AL Technical field (0001) The present
invention relates to a conposite contact |ens having
a central part consisting of a hard nmaterial and a
peri pheral part consisting of a soft material, and a
met hod of manufacturing a lens material for
manufacturing the conposite contact |ens. (0002)
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composite contact lens.

(0002)

Generally, the contact lens is classified broadly into
a hard contact lens and a soft contact lens. A hard plastic
is used as the material of the hard contact lens, thus having
an advantage that optical properties are excellent, and a
corneal astigmatism can be corrected. However, a problem
involved therein is that a foreign substance feel on wearing
is developed, because the material is hard.

(0003)

Meanwhile, a soft plastic is used as the material of the
soft contact lens, and its kind includes the one composed of
a hydrous material and the one composed of non-hydrous
material.

(0004}

Most of the soft contact lenses are composed of hydrous
materials. The soft contact lens composed of the hydrous

material contains water and is soft. Therefore, such a soft




contact lens is excellent in wearing feel, conpared to
the hard contact |ens. However, problens involved
therein are that optical properties in this case is
deteriorated, and a toric shaped |ens design is
required for having astigmatism correcting
capability, thus making a prescription conplicated

and making it easy to generate unstabl eness of
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allowed despite an excellent wearing feel, lacrimal fluid

exchange does not take place, thus causing a damage to cornea.

In addition, a large contact lens may sometimes cause

oppressive feeling and burning sensation, etc, during wearing.

(0006)

In order to solve the aforementioned conventional
drawbacks of the contact lens composed of a single material,
the composite contact lens having the central part consisting
of a hare material and the peripheral part consisting of a soft
material is proposed. According to thls composite contact
lens, an excellent wearing feel unigue to the soft contact lens
and an excellent optical property unique to the hard contact
lens can be exhibited. 1In addition, it is possible to dispose
the material having different refractive index in the same

optical part. Therefore, such a composite contact lens has




a usability as a nmultifocal contact |lens. (0007)

I ncidental |y, Patent docunent 1 and Patent docunent 2
propose the conposite contact |ens using the

non- hydrous material in the peripheral part. In this
case, after a cutting process of the lens, the
peripheral part requires softening by a post-treating
such as aci d- treating and ester exchange by al cohol.
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the softening of the peripheral part.
(0008)

Accordingly, the hydrous material is used in the
peripheral soft material in many cases proposed heretofore.
However, a main technical object in this case is how firmly
joining the soft material of the peripheral part which is
swollen by hydration and the non-hydrous peripheral hard
material, namely, how to reduce the damage in a Jjoint part of
the peripheral soft part and the central hard part when the
lens is formed into a contact lens shape.

(0009)

In order to achieve this object, a method of polymerizing
while changing a composition in a manner of a sloping line from
the peripheral part to the central part, so as not to provide
a clear joint part (for example, see patent document 3), and

a method of polymerizing while melting a frozen body, which




I's obtained by dipping a nenber frozen and solidified
in a sem-polyner state into a raw nmaterial nononer
m xed solution formng the other nmenber (for exanple,
see Patent docunent 4) . However, the step is
conplicated, and the control of polynmer is difficult,
thus making it inpossible to realize practical use
thereof. (0010) Further, as is cited in the patent
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concave surface o ens, a certain degree of
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columnar hard part material, and as obtaining the composite
material by providing a circular columnar cavity in the
peripheral material, then polymerizing in this cavity the
monomer mixed solution for providing the central hard part.
However, in the composite contact lens after swollen by
hydration, cbtained by the aforementioned composite materials,
when the peripheral part is pulled in a direction along the
curvature of the lens £from the center to the periphery, or when
the peripheral part is pulled in a shear direction from the
convex surface to the concave surface of the lens, a certain
degree of strength can be exhibited. However, when the
peripheral part is pulled in the shear direction from the
concave surface to the convex surface of the lens, a breakage

is relatively easily generated in the joint part in some cases.

(0011)




Meanwhi | e, techni ques described in patent docunent 7
and patent docunent 8 disclose the nethod of
increasing a joint area by inclining the joint area
between the central hard part and the peripheral soft
part irrespective of an angle, thereby increasing the
strength as a result. However, when the lens is
actual Iy handl ed, such as cl eaning and renoving from
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the concave surface to the convex surface is rather important,
and when actual handling of the lens is taken into consideration,
it is not sufficient to increase the joint area.
(0012)
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(0013) As described above, in a case of the
conventional conposite contact |ens, although it is
possi ble to make the conposite contact |ens by having
both of a good wearing feel unique to the soft
contact | ens and an excellent optical property unique
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generate on “han éns is not sufficiently
sol ved, because of the probl em on performance of the
joint part between the central hard part and the
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surfiace to the concave surface or fromthe concave
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polymeri zing the nonomer m xe
property unigque to the hard contact lens, the problem of

breakage generated on handling the lens is not sufficiently
solved, because of the problem on performance of the joint part
between the central hard part and the peripheral soft part.
(0014)

In view of the above-described circumstances, an object
of the present invention is to provide the composite contact
lens capable of improving the tensile strength and the tear
strength in the shear direction from the convex surface to the
concave surface or from the concave surface to the convex
surface of the lens generated when usually handling the lens,
thus improving durability, and a method of manufacturing the

lens material for manufacturing the composite contact lens.

Means to solve the Problem

(0015)

For example, as is disclosed in patent document 5 and




for providing the peripheral material in the periphery
of the columar hard part material, and such as
obtaining the conposite nmaterial by providing a
columar cavity in the peripheral part material and
pol ynerizing in this cavity the nononer m xed
solution for providing the central hard part.

However, in the conposite contact |lens after swollen
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peripheral part is pulled.lneasheax'dlrectlon from the convex
surface to the concave surface of the lens, a certain degree
of strength can be exhibited. However, when the peripheral
part is pulled in the shear direction from the concave surface
to the convex surface of the lens, a breakage is relatively
easily generated in the joint part in some cases.

(0016)

An angle formed by the joint surface of the composite
contact lens obtained by such composite materials is an acute
angle, and for example, when the curvature radius of the concave
surface is 8.0mm, with a diameter of a center material set at
8.00mm, the angle is calculated to be 60°. Namely, since this
angle is the acute angle, when the peripheral part is pulled
in the shear direction from the concave surface to the convex

surface of the lens, a crack is easily generated in the joint




(0017) Meanwhil e, the patent docunent 7 and patent
docunent 8 disclose the nethod of increasing the
joint area by inclining the joint surface between the
central hard part and the peripheral soft part
irrespective of the angle, thereby increasing the
strength as a result. It is true that when the

peri pheral part is pulled along the direction of the
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en the lens is actually handled, such as
(0D L 3n|ng and renoving fromeyes, tensile strength and
tear strength in the shear direction fromthe concave
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becomes larger. However, when the lens is actually handled,
such as cleaning and removing from eyes, tensile strength and
tear strength in the shear direction from the concave surface
to the convex surface is rather important.
(o018)

Namely, in a final product, the lens is desired to have
not an excessive strength in a particular direction, but a
practically sufficient strength in all directions.
Conventionally, in a disclosed example of a publication of an
unexamined patent publication, an inclined angle of the joint
part is not particularly taken into consideration, and an
improvement of strength by the increase of the joint area is
described. However, as described above, when the inclined

angle of the joint surface with respect to the convex surface

or the concave surface is not appropriately set, deterioration




to increase the joint area, and setting of an
appropriate inclined angle of the joint surface is
i mportant. (0019) In order to achieve the
above-descri bed object, after strenuous efforts and
studies, it is found that a joint strength in the
shearing direction of the lens cut out in alimted
direction, fromthe conposite contact |ens materi al
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I ens yhsohaegetot hanidh@tend fhﬁchﬁe-fdlib?&\/l%eﬁiﬂcfb’:ﬁ%t | @fter
significantly inproved conpared to that of the lens

st%%tnu%%\é' O dPes hRaldrtin A 1tsh§01.kr% RhatW §8€Lt strength
Thus, the present invention as will be desctibed later

in $heCQMR8LEY dASetibY BEOVHE NBnaN cRRPLRARS idl @ limited
shaped conceéntric convex part which is projected

aifeEnabe WelBm @50 mpd=A t2 EOAY¥A% tSUEARGR KM Qbtalned
optical part, it is found that the joint area can be

by B6LR2AGL M O rd NGRS MA@ 1 b SkACSSe PR1OpMITal soft
entire body of the lens, thus making it possible to

nak8e4¥ae ddeabr axkage at athindllﬁiatﬁafri, ior giilbhy Fapphy 1y
a novenent to

improved compared to that of the lens not having the inclination
in the joint surface.

(0020)

Namely, a breakage strength of the joint part in the shear
direction from the concave surface to the convex surface of
the composite contact lens cut out so as to have the Jjoint
surface inclined in a direction that the diameter of the central
hard part in the convex surface of the lens is larger than that
in the concave surface, is significantly improved compared to
that of the lens not having the inclination in the joint surface.
Thus, the present invention as will be described later is
completed. Also, by providing an appropriate shaped
concentric convex part which is projected forward with respect
to a convex surface curve of an optical part, it is found that

the joint area can be increased without increasing a thickness




the I ens by blinking, and inprove safety of cornea and
wearing feel. Thus, the present invention as will be
described later is conpleted. (0021) Therefore, the
invention of claim1 provides the conposite contact

| ens having the central part consisting of the hard
materi al and the peripheral part consisting of the
soft material with hydrous property, wherein the joint
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between the central hard part and the peripheral soft part is
formed of a single conical surface inclined so that the diameter
of the hard part in the lens convex surface is larger than the
diameter of the hard part in the lens concave surface, and the
inclination angle of the conical surface is set so that the

angle formed by the joint surface and the lens concave surface

is approximately at 90°.
(0022)

The invention of claim 2 provides the composite contact
lens according toclaim 1, wherein the hard material is composed
of a copolymer, with 30 to 60wt% of silicon-containing alkyl
{metha} acrylate, 2 to 15wt?% of 2-hydroxyethyl methacrylate,
and 30 to 60wt% of fluorine-contained alkyl (metha)} acrylate
as essentlal monomer components.

(0023)

The invention of c¢laim 3 provides the composite contact
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copolynmer, with 20 to 60w % of 2-hydroxyet hyl

nmet hacryl ate, 20 to 60w % of 2-net hoxyethyl acryl ate,
and 5 to 30w % of fluorine-contained al kyl (netha)
acryl ate as essential nononer conponents. (0024) The
invention of claim4 provides the conposite contact

| ens according to any one of clains 1 to 3, wherein on
the convex surface side of the |lens, an annul ar
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surface side of the lens, an annular convex part is formed,
which protrudes forward with respect to the convex surface
curve of the optical part, in an appearance of a concentric
shape with respect to the optical axis of the lens.

(0025)

The invention of claim 5 provides the composite contact
lens according to claim 4, wherein the annular convex part is
disposed on the joint part between the central hard part and
the peripheral soft part.

(0026)

The invention of claim 6 provides the composite contact
lens according to either of claim 4 or 5, wherein the height
of the annular convex part is set to be 0.lmm or less with
respect to the convex surface curve of the optical part, and
a width of a contact point of a curve forming a contour of a
sectional face of the convex part and the convex surface curve

of the lens is set to be .04 mm or more.
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manufacturing a |l ens material of the conposite contact
| ens according to any one of clains 1 to 6,
conprising: a first step of formng a taper hole, with
the conical surface set as a hole wall surface, in a
material for formng the soft part whereby the
peri pheral soft part is fornmed; and a second step of
injecting and polynerizing into the taper hole a raw
(rT§ rial nmononer m xed solution of the material for
G ng the hard part whereby the central hard part is

forg& wherein.b seguengg%%LyTpaﬁ§b?gdéQr gn“é¢ﬁéd of

fir franﬁl& e secon ens ITH eria

the Cgi OS|te ﬁgnta%tgergeerh%vkﬂg é8¥%8§P£éaé Aedt lens

&Shar e peri hera

a2 00”% S“” e e ATl ¢ 3 %mpm%ﬁg,ghggegf

e i%ivent 1on “of pr ovi

manuf aCIfU“ Q?Eh{g}%el Lfi?%rggésr%ﬁéaﬁf% A ngw&‘ehch‘ff‘é Mical

wher efn I e rTaw mat eéri al” nononer
f
it 0 g i Aot ALt 22
OLLEY BEEL S RO AF 40PEeriohs Hoopgn, gna

Sr”ifvl h L mé%@m%%ﬁ% 3’?21 g dnto the
tag%%trehofﬁ aaf&Q fngltgglta? n?cln%rr@g ml%&r g)lﬁtloﬂ 5@ ‘Eh%'rr[ast_lerial

w naterral nononer m xed solution o
for forming the hard part whereby the central hard part is

formed,

wherein by sequentially passing through the first step
and the second step, the lens material for the composite contact
lens having the central part consisting of the hard material
and the peripheral part consisting of the soft material is
manufactured.

(0028)

The invention of claim 8 provides the method of
manufacturing the lens material according to claim 7, wherein
in the first step, the raw material monomer mixed solution of
the material for forming the soft part is injected and
polymerized into a polymerization container, and the taper
hole is formed on the soft material after polymerization by
a cutting process.

(0029)

The invention of c¢laim 9 provides the method of
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the material for formng the soft part is injected
into the polynerization container, and a nale nold
having a taper projection with the conical surface as
an outer peripheral surface, is arranged in the raw
materi al nonomer m xed solution, and in this state,
by polynerizing the raw material nononer m xed
solution, and renoving the nale nold after

maﬁ%]f%%etrdﬁ . e f (8‘3‘2‘%{@%25?%%%?’?{% n%o%:ﬁﬁﬂﬁlaf’e wherein

e 1Is talne aim1l

:anrcﬂg' ge tt&ﬂg Phy W&%ﬂ?&l ro'n%&e'&:hﬁlkgﬁssolutjfon of

mat eri a acco dlngto clalm ereln Int

t | i
mﬂ&ﬁ%Fym%mwh%w@ﬁwﬁﬁﬁm

mat er i mng the t part is injected into

erRaY &N, adat hepale Pl HRaYiRg &8 taper

oj ection for ormng a pilot hole Is arranged in

prtt)p%c[tﬁ_ n%%lhl AheMReTRE 1 BXed 20kt 'a?;n orRe: 'ﬂértlliih%ral

y polynmerizing the raw material nononmer ni xed

su?.%lalc%'do%i/ aEQ"%n@%ﬁtlﬂT%B@rﬁaﬁJ mgfi‘é{fﬂgl tSontdid A1 x08ls® 1T 1on,

orne rermwngthemaem) after

anﬁo}i.}ﬁn%ﬁ.aéag‘cg@e apg SyPpRaME dg)/ e Y thdtirSi Pl kthomer
i's forne

taper hol'e on the soft material

mi¥a? UHidNPr ocgas. AR hgThech8ventHien ohothal Reter
11 provi des the nethod of nanufacturlng the | ens

po R@Eh%%t@%ﬁor@h@gsBQtehE@%&lﬁﬁ ﬁb@hﬁb 9nar th@er hole is
erein the male nold is integrally formed with an 13

opkAngELgf ace of a lid for seal i ng an opening part of the
pol ymer contai ner.

{(0030)

The dinvention of c¢laim 10 provides the method of
manufacturing the lens material according to claim 7, wherein
in the first step, the raw material monomer mixed solution of
the material for forming the soft part is injected into the
polymer container, and the male mold having a projection for
forming a pilot hole is arranged in the raw material monomer
mixed solution, and in this state, by polymerizing the raw
material monomer mixed solution, the soft material having the
pilot hole 1is formed by removing the male mold after
polymerization, and subseguently by using this pileot hole, the
taper hole is formed on the soft material by a cutting process.
(0031)

The invention of claim 11 provides the method of
manufacturing the lens material according to either of claim

9 or 10, wherein the male mold is integrally formed with an

i3




(0032) The invention of claim 12 provides the nethod
of manufacturing the | ens material according to any
one of clains 7 to 11, wherein the inner face of the
pol ymer container is constituted as a nolding face
havi ng hi gh adhesi veness capable of firmy adhering
to the soft material after polynerization, and at

| east the surface of the projection of the male nold

. 1.§..C [ ed. l;din ff?éh [ I
ln?%ﬁé@?%%ﬁggé'g%gé% geo l%gi%a ar&ngggﬁgrgglﬁa?gﬁigymer
coipbtamterial after polynerization. (0033) The
I'nvention of claim 13 provides the lens material for
(Obﬁg)conposite contact |ens according to any one of
claime 1 to 6, wherein the hard material having the

tapegn Pr o REdORn Wit gy Cebi GakoPiidACRNBS hdhod of

outer peripheral surface, is prepared as the materi al

mafxﬁ%a[’:_@ﬁrﬁﬂgdtrge%g(enw5.€e9ifie§b%c%%‘%tcfi"i‘llg tBa; Baklof ©1aims

constitute In a circunference of the taper

0 gCty W AR ST ¢ QTR PO %Rk rS AoitlaQhedf i
7 ?ﬁel§hﬁ$€€?%%ﬂf%$@the soffﬁ%z??? mhefgaéﬁgke softa'part:LS

cohﬁtﬁ@ﬁ%éhtég 8ho1dshPehbrarid-#aty ha gheadid £OFle ¥4 LRApable
the hard material, and thus the lens material for the

fQPﬁHQP% LAnethactol @S k@ REtbheal Btd@lbopgherization,
© consi sting of ?ﬁeohardsnaterial a%d t he pgrighera

anBakt £08st SthdG@icdde SOfthd @ ictich mENYhachanedmold
Advant age of the Invention 14 (0034) According to the

isCOBReSiE8e@NLaCcthbens18inkheaBEesBRting 1low adhesiveness

capable of being hardly adhered to the soft material after

polymerization.

(0033)

The invention of claim 13 provides the lens material for
the composite contact lens according to any one of claims 1
to 6, wherein the hard material having the taper projection,
with the conical surface as the ocouter peripheral surface, is
prepared as the material for the hard part whereby the central
hard part is constituted, and in a circumference of the taper
projection, the raw material monomer mixed solution of the
material for the soft part, whereby the soft part is constituted,
is polymerized to be integral with the hard material, and thus
the lens material for the composite contact lens having the
central part consisting of the hard material and the peripheral
part consisting of the soft material is manufactured.

Advantage of the Invention
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invention, the joint surface between the central hard
part and the peripheral soft part is fornmed of a
single conical surface inclined so that the dianeter
of the hard part in the |lens convex surface is |arger
than the dianeter of the hard part in the Ilens
concave surface, and the inclination angle of the
conical surface is set so that the angle forned by
(Otgg)joint surface and the |ens concave surface is
2 roxi mately at 900 (obtuse angle in the shear

dir eétglgondfi_%%n%t hghé:ocn0 o%@é fc"%ﬁletatc% Hgﬁer a?ne/ X present

surf r ef ore, en t art

1Ryl 6d i ﬁhe Shear ugfaggf e%%%ér?@hteh er‘ff’f‘gf\h%r%uf)gﬂfeand

nfﬁgn c 3'sur ace o ens e Crack is

har dl %it g‘i’irtt {‘S o(?tln{gd %gré %fci ’gl%ngo{xf@al surface

thﬁr% Eaﬁ I'nt par can ective

T 'a[&?tha daslgln te *Lifhghét eq“%gfmhethé me&gaﬁﬁﬂ,

ga ns orce applie ns is actually

sutr%%%l erS'i%Q § Ehgﬁmtﬂg ?Plg?éﬁg%\ég35§ﬁé %f&]epﬂtesln the

nprov ng thé durab I'n addition,

leﬁquo eCP& %orwaf%r ecogﬁﬁxtrpé&hcilin%‘%r' %dangi’@'o‘fhthe conical

respect to the convex surf ace

sut Fﬁ’% 19 sé[:‘ ?gpgﬂaﬁgl Aok t| ng l%o f%%m%? Bg El?é‘cﬁﬂ{.r(ﬁ %urface

respec o axis o e | ens,
{ I o
anﬁ%ﬁ%ege Cﬁcgor\ll\cgaaxf'grscultb%é/cef gt% urtgﬁrr{ahc%l&ﬁgﬁ S’U GIobtuse

an%ﬁ.rét LGulpLl yndde anlar, rﬁ%?( tBar théa@ésé)@ﬁ@c@rkho the

JjoIrnt part between the central hard part and

coBSELEOE B |7 Rlde il LU P iegcpapiean pore oo
pugggﬁ of e deis h§£g8E10£h§£8%c¥ﬁ% concave surface to the
convex surface of the lens, the crack is hardly generated at
the joint surface, and the breakage of the joint part can be
effectively prevented. Accordingly, the strength can be
increased against the force applied when the lens is actually
handled such as cleaning and removing from the evyes, thus
improving the durability.

(0035)

In addition, when the annular convex part is formed,
which projects forward with respect to the convex surface curve
of the optical part, so as to be concentric with respect to
the optical axis of the lens, the movement can be forcibly
applied to the lens by a blink during wearing the lens. Further,

when particularly the annular convex part is disposed on the

joint part between the central hard part and the peripheral
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the breakage at the joint part can be further reduced.
(0036) Also, according to the nethod of manufacturing
the lens nmaterial of the present invention, the |ens
mat eri al capable of effectively manufacturing the
conposite contact |ens can be manufactured. Best Mbde
for Carrying out the Invention (0037) Preferred
enbodi ments of the present invention wll be

| ai ned hereafter, wth reference to th
SOHUGPAF tanfF| 1 grr@abFBEk S air e V3 EpGiboarEng the
cont act Iens accor di %V i gdlnent hi s
tQﬁﬁﬁﬂﬁﬁ%‘? GHFa%?tFEﬁs q |9§'Fﬁ€ GhEosPt&tont refore,
Iens Vi ng ntral part consisting of a
R t & e i daniatan B FUE R T eugs Ry
rial with hydrous property. A joint surface 3A
(Q&ﬁéken a central hard part 1 and a peripheral soft

t f f ingle
o t Adeoa BPERETLRD 5o ShoTRERaR & paPP P aPROEhE Teng ons
nafBR LOE i B A AP G P e
th I
%ﬁ%ﬁfegﬁlgﬁ TR RREET 1By ERE SOMPRELEA (LR die can
the | ens concave surface BC is approximtely at 90.
be) Bapyd 8t UEP%et ting the inclination angel a of the

conical surface in a range from1l5 to 60 of the
coni cal surface as a specific

Best Mode for Carrying out the Invention
{(0037)

Preferred embodiments of the present invention will be
explained hereafter, with reference to the drawings.

FIG.1l and FIG.2 are block diagrams of a composite contact
lens according to a first embodiment.

This composite contact lens 10 is the composite contact
lens having a central part consisting of a hard material and
a peripheral part consisting of a soft material with hydrous
property. A joint surface 3A between a central hard part 1
and a peripheral soft part 2 is formed of a single conical
surface inclined so that a diameter D1 of the hard part 1 in
the lens convex surface FC is larger than a diameter D2 of the
hard part 1 in the lens concave surface BC, and an inclination
angle o of the conical surface is set so that an angle 8 formed

by the joint surface 3A and the lens concave surface BC is

approximately at 920°.
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nunmeri cal value, the angle O fornmed by the joint
surface 3A and the | ens concave surface BC, the angle
O forned by the joint 111 surface 3A and the |ens
concave surface BCis set in a range from70 to 110,
thus making it possible to expect an increase of a
strength. Note that when the inclination angle a of
the conical surface is smaller, the effect of
(Orgggcing the breakage at the joint part 3 of the
8 osite contact | ens manufactured fromthe |ens

b TR S PG R e
h T o L 000 a”%osa%.%% BV R g

d
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orcé appli en "t 'ens s actua

at Stlﬁ: gin‘fl ?%Pf % @n&ré %%Rl\f)'ogg_tfer Ot hE: e mhAUSaclired

V|ng rab
from the lens material becomes smaller. Conversely, when the

inclination angle o is larger, variation of the diameter of
the central part due to a processing error of a position, where
the lens is cut out, is easily made larger. In addition, the
joint surface may be deliberately roughened to increase the
joint area.

(0039)

In this way, by setting the angle 6 of the joint surface
3A between the central hard part 1 and the peripheral soft part
2, even when the peripheral part is pulled in the shear
direction from the concave surface BC to the convex surface
FC of the lens, the crack is hardly generated at the joint part
3, thus making it possible to effectively prevent the breakage
of the joint part 3. Accordingly, the strength can be
increased against the force applied when the lens is actually

handled, such as cleaning and removing from the eyes, thus
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(0040) FIG 3 and FIG 4 are bl ock diagranms of the
conposite contact |ens according to a second
enbodi ment. This conposite contact | ens 10B has the
central part consisting of the hard material and the
peri pheral part consisting of the soft material with
hydr ous property. The joint surface 3A between the
central hard part 1 and the peripheral soft part 2 is
nlcal surface inclined so that
lm?ﬁgv&PgnEPgr%BFggﬁlﬁhg ‘hard part 1 in the lens convex
(0 ngace FC (front curve) is larger than the di aneter
df the hard part 1 in the |lens concave surface BC

(basggﬁ éve d,nguit |6§$%ﬁa&i%§r989|8fatﬁftéBﬁp051te

coni acé’is at t angl e 0 torned by

cotggg%o&%%ssg %Slgégggd tggfbgﬁsemggaggggtsurface BC

proxinmate urther an annul ar convex

partgg%és fﬁﬁgggtesgoﬁ%aE?aﬁﬁﬁhequf ?Wa%%éMdéhtral part

resp e convex surface curve of the optica

art .i.n an - a ar, n C h o]
ool Raiioa SPRET AP BLPIEE ofE S84 TobERpRELato st

co%%?g égée?f gﬁgt%éfQaﬁthFiﬁldﬁ§@ﬂsﬁgdP@usté@bﬁé&f@ The

ween centra ard part” 1 and

jogg%lgﬁyf%ce(gﬂ EE%&egn @Eg %e%%ﬂ&ﬂ Ha pder annghar the

CONvex art set to 'mmor |less Wth respect

pe&gphh§FSOE¥§ &g%ﬁ;9&%ﬂﬂédpgftQesiﬁﬁﬁbcgoﬁiﬁhl surface

art it1on Wof the contact

1n895_ £ g0l té?u%t“éﬁ%%% ML HY phhEe CAY Buk-g §8c0f1 thethe lens
sec I Ona ace O e convex part 7 and he convex
coﬁgégagﬁrface FC (front curve) is larger than the diameter
Dzofijushardpartl:U1thelensconcavesurfaceBC(basecurve),
and the inclination angle o of the conical surface is set so
that the angle © formed by the joint surface 3A and the lens
concave surface BC is approximately at 90°, and further an
annular convex part 7 is formed, so as to project forward with

respect to the convex surface curve of the optical part in an

appearance of concentric with respect to an optical axis L of

the lens.

(0041)

In this case, the annular convex part 7 is disposed on
the joint part 3 between the central hard part 1 and the
peripheral soft part 2, and a height H of the annular convex
part 7 is set to be 0.1lmm or less with respect to the convex
surface curve of the lens of the optical part. In addition,

a width W of the contact point of the curve forming the contour
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curve of the lens is set to be 0.04mmor nore. This
convex part 7 can be processed together with the
cutting process of the lens. (0042) Thus, by

provi ding the annul ar convex part 7 on the |ens

convex surface FC side, the novenent can be forcibly
applied to the lens by a blink. In addition, the
annul ar convex part 7 is particularly arranged on the

of B4 tse-;’?:z?:r:i.lton%lbj_eéttc‘!pg1 ?t@ %{E@fﬁﬁ@@% %%Jéth'?raﬂdp@{é condBe dhi&ace

n
peri pheral soft ere w t hout making the
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i'ncr eased, reakage at the joint part 3 can

pa{%et f,uggge}ge L;g?#@%dsleé Q%A(:f')é)tl’llgiI %ittl):ﬂa‘i:hghgu%i tpﬁi’)cﬁgssh of

he "convex S set" to It e 0.1 mmor Tess wt
th%eggg&% to the convex surface curve of the optica

part, but a foreign substance feel on wearing is
(0%%§ | oped, as the height of the convex part 7 is

i ncreased, and when the height of the convex part 7

IS | Q‘ﬁﬂg,il?%%vimn d¥andane Of coRkRLAHM-PY Bn the lens

cont i nual venent of the lens during wearing is

cd %%%FSQrFéﬁggf@iéﬁﬁd;-&ﬂ@n@%@%@thcﬁﬁ $QQRn§Qﬁﬂ%ﬁd@®ﬂied

I'S preferably set to about 0.01 to 0.05 nmw t

tof ERReELnd by REPERAKEX BUIIRGE i Venel ahh€1 #PlddRlex part
part. I'n addition, the contour of the sectional face

7 9l e 1GUME% 1R raf ge@N ohe the MR nith pr&l B3CWedkre@NC the
wth curvature'radius of 0.01 to 1 nmhaving the

cel@rORth2fa Hatt0h hnd M0k pe@9pnerth $8608ekt 49 Therefore,

without making the entire body of the lens larger, the joint

area can be increased, and the breakage at the joint part 3

can be further reduced.

(0043)

Note that the height H of the convex part 7 is set to
be 0.1 mm or less with respect to the convex surface curve of
the optical part, but a foreign substance feel on wearing is
developed, as the height of the convex part 7 is increased,
and when the height of the convex part 7 is insufficient, an
advantage of maintaining a continual movement of the lens
during wearing is reduced. Accordingly, the height H of the
convex part 7 is preferably set to about 0.01 to 0.05 mm with
respect to the convex surface curve of the optical part. In
addition, the contour of the sectional face of the convex part

7 can be formed in a circular arc with curvature radius of 0.01

to 1 mm having the height of H = 0.1 mm or less with respect
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to the convex surface curve of the optical part.
However, the <circular curve formng the convex part 7
and the curve of the |ens convex surface FC can be
connected to each other by a snoothing curve, spline
curve, and the curve using them together. (0044) In
addition, a publicly-known | ens design can be used in
t he af orenenti oned conposite contact |enses 10 and

todg}:é S 01}\1\2«3\22/ %ég;hgﬁéfa vé:%@%’ﬁ' t tciod"éalaﬁé '{]ensﬂoﬁeé&?p the

di part ol ration i1s

. t

1% ljgg}gaﬁtgt orm%?%qinlténvex §ﬁ%ﬁ% %?P%hg ?ur@QQﬂfthe
Therglore. s r%%c% F%a%a%eb%r%v %%%&%ﬁ 5%0§€%9!%%h%§f%

Legs, §OPRE™ SRETESRVEXY SGrY ace
od of  manuf a g en | ui
Smpgrglnﬁufﬂ%ﬁd%1n%£#%hg f&g%ﬁﬁnf%ggg ﬁ%oﬁ%ﬁ?ﬁa &QQhS them
gbact | enses 10 and 10B will be expl ai ned. (0046)
“Shows the first enmbodiment of the method of
(Ogﬁﬂﬁfacturing the conposite contact |lens. According to
met hod, in the first step, as shown in (a), a

tape&ﬂogbglé?? Surf ﬁﬁ ’Iﬁh&h&9ﬂ5ﬁ9|§%H_ ?%%§%% used

?S a_ ; In a materil
e Sy

gL aed & laggggf)sahgggrt@ Rgnthet &éﬂgt ggg@egoawel kob&he

HOgescr in the secon
peripheral part swollen by hydration is generated in the

vicinity of the joint part 3, and this frequently affects the
movement of the lens. Therefore, a bevel may be provided at
the joint part 3 on the lens convex surface BC side.
(0045)

Next, the method of manufacturing the lens material
suitable for manufacturing the aforementioned composite

contact lenses 10 and 10B will be explained.

(0046)

FIG.5 shows the first embodiment of the method of
manufacturing the compesite contact lens.

According to this method, in the first step, as shown
in (a), a taper hole 40 is formed, with a conical surface set
as a hole wall surface 40a, in a material 32 for forming the
soft part whereby a peripheral soft part 2 of the composite
contact lenses 190 and 10B is formed (a method of forming the

taper hole 40 will be described later). Next, in the second
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step, as shown in (b), a raw material nonomer m xed
solution 31A of the material for formng the hard
mat eri al whereby a central hard part 1 of the
conposite contact lenses 10 and 10B is forned, is
i njected and polynerized in the taper hole 40.

Wher eby, as shown in (c), the lens material for the
conposite contact |ens having the central part

consi sting of a hard t | 31 dth
Stﬁﬁr’taﬁo‘lﬁl% ‘glellr{g & ,aasg]gfverrn%;rg?zéi.?%ﬁrq%&or%g pe“epcf' soiutlon

d. A di hi ho
31Ra0EnEia HEGHEAF .”ﬁﬁ?féwwé‘ﬁ%wpgwrpcﬂ%e oafrf whereby a

ceifgal caRnd R Hintce it FAPPREE t%ogl}ﬁnoge w18 diiddon
| d t h |
R UIEE 269 A1 eralecs ol gl 20 0do

central hard materia r eal &h t
RBEEPgnat? i il {53680 ndreber anpE RS hek DaF ohneacoﬂ‘POSlte

e R R
t
IEU Syttt PR S5 con

osi.tiLon_becon] desired centr h rd
magFﬁﬁﬁ#eS? A ?h%@t%+n%éttlAccoﬁ%ﬁ? 3 u§%aﬁ pethod, the

B B Sﬁo 158" AP ASVRRRLED sore

teria a_desi.r l.en n
maEHSFP; 52 ?Bg4gf Eé 'ch ﬁon %B%mS%%c ggyﬁglnﬁethe
ceiagzr.]g},fr{ao rlai 3% is permeated and polymerized into the

peripheral soft material 32, and connection of the peripheral
soft material 32 and the central hard material 31 is realized.
Note that a designation mark 30 indicates a polymerization
container used for polymerizing the material 32 for forming
the soft part.

(0047)

From the lens material for the composite contact lens
+hus obtained, the lens is manufactured by a cutting process
at a position becoming a desired central hard part diameter.
A method of cutting process usually pexrformed by persons
skilled in the art is adopted, and in some cases, by cooling
and cutting the lens material, a desired contact lens shape
can be realized.

(0048)

Here, a direction for processing the lens from the lens
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material is inportant, and a joint surface 33A between
the central part material 31 and the peripheral part
material 32 is formed of a single conical surface
inclined so that the dianeter of the central hard
part 1 in the |ens convex surface FCis larger than
the dianmeter of the central hard part 1 in the |lens
concave surface BC (see FIG1 and FIG 3). (0049) In

ma%%%h_tragg?l&rt hepé)%:* % S| ta%dcoga:&%b tl esﬂf‘tefsa 0 ﬁd ﬂe%ean the

I ni'ng e provided wth
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chggte?a gn%n?%antpﬁe p(f:falmpt%]@%xa o LEnRRde EQr@oﬁéﬁnl in

us a arge conposite contact |ens

}i nd tclg)%%ﬁ; RRG PR (s%%n%'ﬁ:;t iing H@af FtIEse 35‘)0ft

& central part consi sting of
(0 ibjtlvely hard materi al can be obt ai ned. (0051) Next ,
Qé7dr al exanples are given, for the nethod of formng

the taper dq% 40 ¢ %%ﬁ@%%ﬁ%r'%on%%CQOHen%@@'ﬁbtﬁﬁﬁ 10B

soft part t he coni face as a hole wall face

B e Y
n ﬁlxéltshg%a%%’? é)é aEhLeo Hgta%féﬂed @3 a tear liquid, by a surface
treatment such as a plasma treatment by inactive gas, oxygen,
and air, etc, as needed, and plasma polymerization.

(0050)

By dipping a contact lens-shaped molding into water,
normal saline, or preservative solution for soft contact lens,
the peripheral part is made to contain water, and thus a
targeted composite contact lens having the peripheral part
consisting of the soft material and the central part consisting
of a relatively hard material can be obtained.

(0051)

Next, several examples are given, for the method of
forming the taper hole 40 in the material 32 for forming the
soft part, with the conical face as a hole wall face 40a.
(0052)

As a first method, as shown in FIG.6, in the first step,

the raw material monomer mixed solution 32A of the material
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for formng the soft part is injected and pol ynerized
into the polynerization container 30, and the taper
hole 40 is formed by a cutting process on the soft
material 32 after polynerization. (0053) As a second
met hod, as shown in FIG 7, in the first step, the raw
mat eri al nonomer m xed sol ution 32A of the materi al

for forning the soft part is injected into the

fo%oké{g'ﬁa éactﬂeggof% 1’?& Q%r xigec@g& ﬁad‘ﬁbigﬂ%ﬂzéé into the

aving At r ection I cal face

po_aLS %Ql%léttgro pSBhPQEﬁQJ: i@cean %h.e' %agg%\rfil@ﬂ@dm nd I%%rmed

erial nononer m xed sol ution and 1nthis

byst t emfexégg' vgg&aéggg dhe i UREr 3 Xe¢rer

utron d renovi ng t d 41 after

on, the soft naterlal 32 haV|ng t he taper
po %é?%%%h !

'S obtained. In a case of this exanpl e as
(Oﬁggﬁg inthe figure, the male nold 41 is integrally
d wwth the inner face of a lid 43 for sealing an

uppe%ﬁoaggabﬁgd%ﬁ% tr?'egte ROy T8 k@t 0Ny, €ABL A NEK step,

as shown in FIG S8, in

thgh]@a%' hat S_SE’moé‘&ﬁef %}E@& Q{dla.{tlrﬂ}f‘%@?ﬁf JB %8¢ material

ion A of the materral for formng the soft

fogaférmgn%fuxﬁﬁcts%%tl DAL t:Lge 1R9L¥FBAI ZREh Qhe f)%ﬂgrﬁﬂe@;ez%atlon

nol'd 48 having a projection 47 f

coB%%EQ 3he i th?etfpé Gol1g A 51%% bnebper r];ﬁ:"&;f@%;t%.rdr@ﬁz

nonomer — m xe ution 32A, and in this state,

mggA gﬁg'crygrg%\%tlﬂgfa{c%gan%@%@éeﬁ%@pﬂhéﬁfdﬁ@éua.lzap is
arranged in the raw material monomer mixed solution 32A, and
in this state, by polymerizing the raw material monomer mixed
gsolution 32A, and removing the male mold 41 after
polymerization, the soft material 32 having the taper hole 40
is obtained. In a case of this example as shown in the figure,
the male mold 41 is integrally formed with the inner face of
a 1id 43 for sealing an upper opening part of the polymerization

container 30.

{(0054)

As a third method, as shown in FIG.8, in the first step,
the raw material monomer mixed solution 32A of the material
for forming the soft part is injected into the polymerization
container 30, and a male mold 48 having a projection 47 for
forming the pilot hole is disposed in the raw material monomer
mixed solution 32A, and in this state, by polymerizing the raw

material monomer mixed solution 32A and removing the male mold
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48 after polynerization, the soft material 32 having a
pilot hole 49 is fornmed, then by using this pilot
hole 48, the taper hole 40 is formed on the soft
material 32 by a cutting process. 1In a case of this
exanpl e as shown in the figure also, the male nold 48
is integrally formed with the inner face of a lid 46
for sealing the upper opening part of the

48ﬁ§:f¥gggblég§ﬁkgzplzégg&ql NBle ?é.%ft( %%%@rl\égGEZtﬂ?gvlﬁ@%[ pilot

or me f he af orenenti one second oOr
f t T
il SRRl hRg 8 B B 2P O YEHAE oo
f t I t
L

n2GNEs Y ?@egﬁa? aRal1e 95 dHduH ¥ nafherd 0t 8, S&flé male

mat eri a ter “polymerization. For "exanple,

mol &’ Egc t:[x?@é%? {1y & Fomd P rWJ_Hhm%ﬁq@’ hﬁgeﬁdf’&éévc?fleésllé 46
appl red. At the same tine wth this surface

folf GAIENy {48 ﬁﬂf)gﬁc%ﬁe‘ﬁflntghepm eofOkHg ﬂ)lal%?r@x‘l&atlon

are constituted as the nol face having | ow
coﬁqgg§b¥egg capabl e of hardly adhering to the soft
material “32 after polynerization. Specifically, lids
(06% nd 46 integrally having the male nolds 41 and 48
are manufactured by a polyolefin resin, etc, not

adhegedn t ohd heRaf thJTRE Qb @E Bérmdl &y t@fﬂ YFRhlet@hit@dned

(0056) I'n thls way, the follow ng advantage can be

seeefua' SeGni1 MPIBERodVNER 1heuURBer SREDEAScPSFY 1 elkBRute
yneri zation 24

the method by adding the following method.

First, the inner face of the polymerization container
30 is constituted as the molding face having high adhesiveness
capable of firmly adhering to the soft material 32 after
polymerization. For example, the surface treatment, etc, for
improving adhesiveness is applied. At the same time with this
surface treatment, the surfaces of the male molds 41 and 48
are constituted as the molding face having low adhesiveness
capable of hardly adhering to the soft material 32 after
polymerization. Specifically, lids 43 and 46 integrally
having the male molds 41 and 48 are manufactured by a polyolefin
resin, etec, not adhered to the soft material 32 after
polymerization.

(0056)

In this way, the following advantage can be obtained.

Namely, when the upper opening part of the polymerization
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container 30 is sinply sealed by an al um num seal

etc, as an opposite exanple, a columar space (taper
hole 40) is formed by machining, and when the centra
part nononer mxed solution 31Ais injected into this
space, the shape of the columar space is deforned
due to an internal stress by a shrinkage during

pol ynmeri zation of the peripheral soft material 32,

thus making, it, difficult make 1 he. conp05|te
CoRBALACE PSP b SRAES DY SR H T SeRa - Ste. as an

oDPRE enE RATBYAr (5 COTET B R RACT ﬁet%%%? P faber pd) 18 Formea
S S 4 B A 088 o
3180+ Jed et T CRoP SR 8&5'1%“'8%"1928%3%?%%?%‘“55? space
1523%%8?#%%11&2 ﬂaﬁs;iﬁ%ﬁgﬁaﬁg«e Pss 1?% d%rgone kage during

poﬁ%%%ﬁ%@%ﬁ?%ﬁ%ﬁ%} < FReth) t%lFJTIipher “9’5?%1%&3 Spegragne

dh t 0]
11:?@1 {_cléijﬁ ‘%ihneg%:a’f“%ﬁoég-t i ons ﬁ%&:@ Fir n?é gﬁ%ﬂeesagi%ated
hg%%sﬁ%§%§§ tgﬁ?lg%gr S;;EES 96?% & grgg,éginth soft
e i P Oehi PR B P A g

b b I
by b éembgﬁy arhorng the T orateThoTa (e n%'r%hen

pe i8R fu? by PR R B T LB St aoion
con%alner %% that has undergone the surface treatment for
improving adhesiveness, and male molds 41 and 48 (lids 43 and
46) having projections 42 and 47 that have not undergone the
surface treatment (constituted to have non-adhesiveness), the
peripheral soft material 32 is adhered to the polymerization
container 30 side and is not adhered to the projections 42 and
47. This alleviates the internal stress generated by the
shrinkage due to polymerization. Therefore, even if the
central part monomer mixed solution 31A is injected later, an

advantage that the columnar part is not deformed, can be

obtained.
(0057)

In addition, by previously applying the processing to
the inner face of the polymerization container 30 made of

plastic, whereby the adhesiveness to the soft material 32A is
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{ inproved, a machining process that foll ows can be
facilitated. Nanely, peeling between the | ens materi al
pol ynmeri zed inside and the polynerization container
30 can be prevented, and therefore it becones

possi ble to machine the lens material together wth
the pol ynerization contai ner 30. (0058) Note that as
an exanpl e of an adhesi veness applying process of the

olyneri zati gn contai ner 30, a corona di scharge ...
BREens DRI R HERACE 8 A oL ePES a7 Be rtidedated.

pressure _chanper in the tnnsghereh geinﬂggn el e t.ric.d
Nagglfiac BeEAdRONBREVeFR HYY Lo PBECTL Bd. PHHERRT Tt hodiP 14e

allow little damage to be appli to the
g | P BT AR EA o LEPNSHIGF 63 PaPane dPapiigvented, and

referable froma vie int of diff t t ,
oA R e T S e T Pl corian
ol ymeri zati on contai ner. 30.is enough to a form
oG oy he” ISR A8 b0 SRP LR ER: SPng process,

%Egtfor exanple, in order to provide a grip part of a
(0 )ing machine, it is preferable to provide a

/ h i de f d b .
F aceRBEot A6 B0l Pt SEFBRE ot ar Ror U BHd VBT Fud LRy Ying

concave nvex. curvat uye. .OOQQ. I n ditioPOnaqdischar e
DTRREsAd b PO HENEY bF Shae CORSE ST 61 C6Fona g
=BRSSBT sty SO0 e BB
o R T S S A T SR B gt
me%go%ﬁecggfgerggéaj a&hé%elﬁgéﬁdds allow little damage to be
applied to the polymerization container and are particularly
preferable from a viewpoint of different component
incorporation intc the lens material. Further, the
polymerization container 30 is enough to be a form suitable
for a succeeding mechanical cutting process, and for example,
in order to provide a grip part of a cutting machine, it is
preferable to provide a concave/convex part on the side face
and a bottom face of the polymerization container, and provide
a concave/convex curvature.

(0059)

In addition, according to the aforementioned method of
manufacturing the lens material, the soft material 32 is
previously polymerized, and the raw material monomer mixed

solution 31A of the hard material is injected and polymerized

in the taper hole 40 formed on the soft material 32 later.

26




26 However, it may be so constituted that the hard
material 31 is previously forned, and the soft
materials 32 is polynerized in the circunference
thereof later. (0060) FIG 9 and FI G 10 show such a
nmet hod of manufacturing the lens material. In this
met hod, first , the hard material 31 having a taper
projection 31b, with the conical face as an outer
eri her ce 3la, is prepa S t I I
Hog ?h@aha?% Parter w%ﬁ?ﬁﬁ‘{ qgﬂce ragﬁﬁgr %651%1131
of the Si t cont Ien
1s BEYHP Q%% B eF e‘?gctéleo %egc:%{l% %%éeg)t ilgﬁg%qzed
the raw materi pixed solution 32A for
1nt%génﬁ%gpug¥% C?hghggg ggg? Wwher eby the periphera
Oﬁgéﬁ part 2 of the conposite contact | enses 10 and
( i's constltuted is polynerized and made integra
Wi th e tepi al oTgs sTo}sw
th
cont%%{g ? g@l Eg %h%"?%gﬁflrg%%tgrotaeogonm s,talténatgurjfng ©

t he rd.material and the perlpheral part consisting
Legg ?ﬁgegég?'naterial can be obtained. (0061)

Specif al 'r}{e ﬁcgcf E3REE pcrhoéﬁ Jit g%;:g]a@%h%fvih taper

hard i'§7Set |nS| ynmeri zati

L”ersf‘ﬁé i pth'%e FSHF‘L gf%[f%&dég% 25194 %‘t‘é‘% E%'%:Li)%ral

prBI] ?/ %i era IS po yITEFIZG

L0 e ¢l fﬁsy{@ee@% d&t LS L3RS o r QG E’ﬂe?h'ak}:cpiﬁart

fa%n ap propr ccording to this nethod,

j%l’%qéﬁj L nbgytﬂ/g kB %B@l@@rdcﬁﬂ%{cﬁl lenses
Wher?ﬁgQ&te?¥g dut o P%e Qin s of tﬂ nonomer s

10%193'?6}51%_& I}%rmed, and in the circumference of this taper
projection 31b, the raw material monomer mixed solution 32A

for the material for the soft part, whereby the peripheral soft

part 2 of the composite contact lenses 10 and 10B is constituted,

is polymerized and made integral with the hard material 31.
Thus, the composite contact lens having the central part
consisting of the hard material and the peripheral part
consisting of the soft material can be obtained.

(0061)

Specifically, the taper projection 31b made of the hard
material 31 is set inside the polymerization container 30, and
the monomer mixed solution 32A for providing the peripheral
soft material is polymerized in the circumference of this taper
projection 31b by an appropriate method. According to this
method, the monomer having a good affinity with the peripheral

soft material out of the kinds of the monomers providing the
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27 peripheral part material is perneated and

pol ynerized into the central part material, and
connection of the central part material and the

peri pheral part material is realized. (0062) An
exanple of FIG 9 shows a case that the taper
projection 31b is integrally formed with a lid 51 for
seal ing the upper opening part of the pol ynerization

' [ i .
pe%ggy%%igpa%pt mg@grltlaltfg p%gfﬂllggrt cQPSNY %l@ﬂ{eﬁé reidg ﬂgﬁ? the

i on confai ner closed” by t

cetnggaga %lr:t‘tpr %Jt%c.;ctiiaq.n % é)ct,tat.cpf? Q?r gab%ﬁitﬁ*lal part
can so, the

e set at” a pr edet'erm ne posi tion.

maggggggegga tﬁgg§%9%§ﬁg%§1aggéggggbagigmeigagsaEQEQd.

e tap oj ecti I's set In an I nner
(0F8%20n1part of the polynerization container 30.
3) Note that the copol yner of poly-2-hydroxyethyl

met hag rﬁ\%{aﬁ&)gte??@ g%GQlébéﬂ&yé' é%@tﬁ&%tﬂféof‘&ﬁéf PR ction

mat er , are used 1 n the peripheral Ppart

3lga£§riﬂ?é)%?fﬁeﬁﬁﬁm iv;ietfh t%ﬁggﬁi 8h - sbPVEVLT ind raf8 h%?er

Vi éwpol n change o shape after swollen

op%?éghbggt agg {Ilﬂg ﬁ‘é.’[ ﬂ%?iér?féonﬂ@fr%ﬂ‘ %0 ,V\’ia{rl?i |J'95Wthe

content i's eferable after swollen by

upgég{ﬁéﬁ%gaﬁ@% 1280 IRl 1RENy 8BAPREANT 130 AH@13sed

hard contdct | ens material having

by PheRg ﬂ?rgfgég%abgfé% f?élt% bt S80tHA hRAd material

material. ( o FIG 13 show a rel ation

caRChYBRN gk Q%{déé&ﬁ%ne@%s@ti%rﬂf hhgoComh& Alxdnfie of
and an angl e or me y the joint

FIG.10 shows a case that the male mold having the taper

projection 31lb is set in an inner bottom part of the

polymerization container 30.

(0063)

Note that the copolymer of poly-2-hydroxyethyl
methacrylate and a publicly-known soft contact lens material,
etc, are used in the peripheral part material of the composite
material. However, from the viewpoint of the change of the
shape after swollen by hydration and the strength, a soft
material with low moisture content is preferable after swollen
by hydration. In addition, poly-methyl-methacrylte and a
publicly-known hard contact lens material having oxygen
permeability are used in the central part material.

(0064)

FIG.11 to FIG.13 show a relation between an angle (taper

angle) o of the conical face and an angle 0 formed by the joint
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28 surface 3A and the |l ens concave surface BC, in
accordance wwth a difference of the concave surface
BC (6mm 8mm and 10mm), when a dianmeter of the
central hard part 1 is set at 8 00mm Table 1 shows
this relation by nunerical values. Fromthese figure
and table, the taper hole 40 for setting the angle 0O
at approximately 90 and the inclination angle a of the

s r%pace BRr%c‘th' Of §QQ: \}éeslﬁﬁ.l@\é@e ﬁ?aql eaé):of@&ﬁ‘éé Qfith

etween ') ol nt sur ace I nclination an r and | ens

f%ter%%rlte ﬁ@ggﬁ %oﬁ@é&@%u@ﬁf%%&?Gm}we&nﬂ' ey &omm) ,

centra art 1I's set at mm JOI nt surface
o (LGP O, LA R 38 857 o

Ta%% ad Gl K gy e Ghutgafieds 0 e

3520 o g My Db B 15,00, g 0Bt e

at?%g%%a%ggail%%ifs% "1%?1 ghe4iln§ﬂ'11959tlon 4515199].% &goé%é%aper

projection 31b can be known.

{Table 1)

Relation between joint surface inclination angle & and lens joint part angle o
formed by sach BC, when diameter of central hard part isset at 8.0 mm

Joint surface BC {mm)
inclination
angle: (" ) 6 7 8 9 10
b 53.19 60.15 65 68.61 11.42
10 58.19 65,15 70 73.61 7642
15 63.19 70.15 79 78.61 81.42
20 68.19 75.15 80 83.61 86.42
23.58 — I —— I 90
25 73.19 8015 85 88.61 91.42
28.39 — e — 90 —
30 78.19 85,15 20 93.61 96.42
34.85 _— 90 ——— — —
35 83.19 90.15 85 98.61 101.42
40 88.19 95,15 100 103.61 106.42
41.81 90 — o — ——
45 93.19 100.15 105 108.61 111.42
50 98.19 105.15 110 113.61 116.42
55 103.19 110.15 115 118.61 121.42
60 108.19 115.15 120 123.61 126.42
{(0065)

Next, several embodiments and comparative examples will

be described. However, the present invention is not limited

to these embodiments.
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50 98.19 105.15 110 113.61 116.42 55 103.19 110.15
115 118.61 121.42 60 108.19 115.15 120 123.61 126.42
it (0065) Next, several enbodi nents and conparative
exanples will be described. However, the present
invention is not limted to these enbodinents. 29
Enbodi nent 1 (0066) First, 2,2'-azobisisobutyro
nitrile is added to the nononer ni xed sol ution by
|.wt % of .nmononmer m xed solution conprising 44w % of
Em%°§ﬁ@?8 yéthyl methacrylate, 35wt%of 2- met hoxyet hyl
(0@% late, 20w % of nethyl nethacrylate, and | w % of
ﬁélene gl ycol dinethacrylate, which is then stirred
to dipssolve 0067 X he m |_ut.i_on
obt aJFﬁ’éﬁ |'32| %J eg )ogl}_lgl%bbhtgro ﬁ%g:ricie i acﬁ@é’é’ to the
mo%m Lieh L aki 9 1%%”&%' n%]’ omiqz%%"fofpi?\' oY BhaRY 'm%}%d Wbt ion

t'hat” has un

ner arrete ergone p asna
AT OB, 4 R gl ot o
L e

D

o AT SOt LU L AE g oo

toh8 goivglrculatlng dryer, thereafter is cool ed

(0067)

Next, the mixed solution thus obtained is injected into
a cylindrical polymerization container made of polypropylene
with inner diameter of 17 mm, that has undergone plasma
treatment under a condition of output: 50W, a degree of vacuum:
0.6 Torr, a reactive gas: and Ar, processing time: 120 seconds,
by using “PA-100AT" produced by KYOTO ELECTRONICS
MANUFACTURING CO. ,LTD, then after gsealing this container, the
mixed solution is retained for 48 hours at 40° and 6 hours at
80° in a hot air circulating dryer, thereafter is cooled
naturally up to a room temperature and a peripheral part polymer
(soft material 32) is obtained.

{0068)

Next, a columnar cavity {taper hole 40) having an
inclination, with a tip made gradually smaller, is formed by
a cutting process in the center of this polymer. Note that
the inclination of a = 20° is provided to an axis of this cavity.

In this cavity is injected the mixed solution obtained by adding
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naturally up to a roomtenperature and a peri phera
part polyner (soft material 32) is obtained. (0068)
Next, a columar cavity (taper hole 40) having an
inclination, with a tip nmade gradually snmaller, is
formed by a cutting process in the center of this
polyner. Note that the inclination of a = 20 is
provided to an axis of this cavity. 1In this cavity i's

ected the m xed sol uti on _obtai ned by addin
4054[ %t%‘fof:rls(trlmethylsn, loxy)-y-met hacryloxyprcgpylsn.lan

45588, %0%2?"? Ey%%%%?ﬁ?%s%’s‘? gionis: '°Xf EPLPRY 2oV ER: 02 of

X I
+ BrREEREE R TR LA . hesfg%%g??@%ﬁ?éy%
asfipthacfyiefen fig ey F%Lefné‘% L s g e erite

U
o0 LT L Y 5O LADOCAS ARBSH) B

TR SSSRTERRALS, T bkt O o
oo A e oL R SR P R Y AR

h
Lo B FRREELET L 5 fhat TSR ET P es oL bt

btal a lens with a thickness of 0. 15 mm at a
mag%gl?lbn where the central hard part dianeter is 8 nm
(0@89 a direction that the concave surface of the | ens
b manuf act ur ed becomes the bottom surface side of

the fﬁgnxgﬂéﬁ%site material 1is not taken out of the
polymerization container, and by making a cutting machine grip
this polymerization container, the composite material is
machined by mechanically cutting by a normal machining
technique, so as to obtain a lens with a thickness of 0.15 mm
at a position where the central hard part diameter is 8 mm in
a direction that the concave surface of the lens to be
manufactured becomes the bottom surface side of the composite
material. Thereafter, this lens is dipped in the normal saline,
and it is found that the lens after sufficiently dipped in the
normal saline is the composite contact lens having the central
part consisting of the hard material and the peripheral part
consisting of the soft material.
(0070)
As shown in FIG.1l4, breaking strength of the joint part

of this composite contact lens, with the peripheral part
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material. Thereafter, this lens is dipped in the

normal saline, and it is found that the lens after

sufficiently dipped in the normal saline is the

conposite contact | ens having the central part

consisting of the hard material and the periphera

part consisting of the soft material. (0070) As shown

in FIG 14, breaking strength of the joint part of
sl 8pCRIPRILLAS8AL AGL LSATuatiah e et gl Paidcnoa

y hy ration, is evalua by the fol ["owi ng

thod USJn n|v M 4'
uS?N@TﬁbN IEbrpora |on 1%3%% ﬁg&h?gg?ac %ﬂg?%g gﬁﬁ INBFRON

fiXi ng .Lhe centr Mgr D@i%néﬁlﬂlﬁ; thhe ﬂl)&rﬁ% tHd Hdtkal

CorRerg the | ol part, peri pheral soft part 2
haF§ 8 ar pf f%ﬁjéjl @?gt'Eéapﬁtige§ﬁ51§ér&§tﬁﬂﬁ]}dﬁﬁﬂwﬁart

cornvex surfa ens at a speed of

thggge on Pglbéo%?é‘ a Va? s IS EAnRepa1l saevRl Had @thear

a onparlson ue of "a conparati ve exanple

di%ec’@%fll cd %{-18 tﬁ&%oﬁ%@é‘é&@f%%%ﬁ and 163kl 88 Bfspeed of

genera e at the joint part are
s EBUHTR" TR, ﬁ%‘*’%‘%ﬁe NSRS
= BRI (1B (ACT SARPLES T SURED S N o
o S R L R R SIS e

joint part are corresponded and a result is shown in a table
2.

(0071)

{Table 2)

JOINT SURFACE ENCLINATEON ANGLE AND
JOINT PART BREAKING LOAD, BREAKING PART, JOINT PART BREAKING RATIO (%)
{EACH SAMPLES 7 SAMPLES)

IGINT SURFACE JOENT PART BREAKING LOAD JOINT PART BREAKING

INCLINATION ANGLE (N} *1 SREAKING PART RATIO  (B6) *2

INCLINATION ANGLE

° JOINT PART 3, GENTRAL MEMBER 2,
EXAMPLE 1 20 3.08 PERTPHERAL MEMBER 2 43
EXAMPLE 2 i5° NOT BROKEN AT JOINT PART | PERIPHERAL MEMBER 7 Q0
EXAMPLE 3 25° NOT BROKEN AT JOINT PART | PERIPHERAL MEMBER 7 ¢
EXAMPLE 4 45° NOT BROKEN AT JOINT PART [ PERIPHERAL MEMBER 7 0
COMPARATIVE EXAMPLE 1 0° 1.43 JOENT PART 6, CENTRAL MEMBER 1 86
JOINT PART 3, CENTRAL MEMBER 1

COMPARATIVE EXAMPLE 2 0° 2. 12 PERIPHERAL MEMBER 1 ' 60

*1: AVERAGE OF BREAKING LOAD AT JOINT PART
*2 : THE NUMBER OF BREAKAGE AT JOINT PART/ THE NUMBER OF SAMPLES x 100

Example 2
(0072}

The composite contact lens is obtained in the same way
as the example 1, excluding the point that the inclination angle

is changed to o = 35° provided in the cavity of the peripheral
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I NCLI NATI ON ANGLE EXAMPLE i JO NT PART 3, CENTRAL
MEMBER 2, 20 3.08 PERI PHERAL MEMBER 2 43 EXAMPLES 35
NOT BROKEN AT JO NT PART PERI PHERAL MEMBER 7 O
EXAMPLES 25 NOT BROKEN AT JO NT PART PERI PHERAL MEMBER
7 0 EXAMPI E4 45 NOT BROKEN AT JO NT PART PERI PHERAL
MEMBER 7 0 COWPARATI VE EXAMPLE | 0 1.43 JO NT PART 6,
CENTRAL MEMBER | 86 1COMPARATI VE EXAMPLE z 6 2.12

A

exNU ER,OF BREAKAGE AT JO NTPART/ THE NUMBER OF SAMPLES
18 éXaane 2 (0072) The conposite contact lens is
obtained in the sane way as the exanple 1, excluding

EXngiﬁo?nt that the inclination angle is changed to a

(067% O provided in the cavity of the peripheral 32
part material, and evaluation is nade in the sanme way

as tEe2'§éQHB£gﬁ§ob§% ItL??@riiQOZ§)added to the monomer

2,2' “4zobrsrsobutyro e I's added to the nonomer

;gL%ed soligp c of ,#6WLeafs 2- hydr oxyehbykyethyl
ml%%?haﬁ%%éﬁ%ﬁps8§§g§%$g%-ng?hoxyethyI acrylatg, 15%?%>Y

eyl Lo B o v o
2,g?ggg?@gihé%geﬁﬂgﬂ“ﬁ%hha&%?fﬁké? Lhen siigresk tethylene
glycoldimethacrylate,by(Llwt%of'Unzmonomerndxedsolution,
which is then stirred to dissolve.
(0074)

Next, the mixed solution thus obtained is injected into
a cylindrical polymerization container made of polypropylene
with inner diameter of 17mm, that has undergone corona
discharge treatment inside thereof by a ball electrode, with
tip end set at 6mm, under a condition of set voltage: 24kV,
set output: 51W, processing time: 5 seconds, under atmospheric
air, by using “"HV-2010" produced by TANTEC Corporation, then
after sealing this container, the mixed solution is retained
for 42 hours at 42° and 6 hours at 80° in the hot air circulating
dryer, thereafter is cooled naturally up to a room temperature
and the peripheral part polymer 1is obtained.
(0075)

Next, a columnar cavity (taper hole 40} having the

inclination, with the tip made gradually smaller, is formed

by the cutting process in the center of this polymer (soft
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(0074) Next, the m xed solution thus obtained is
injected into a cylindrical polynerization container
made of pol ypropylene wth inner diameter of 17mm

t hat has undergone corona discharge treatnent inside
thereof by a ball electrode, with tip end set at 6mm
under a condition of set voltage: 24kV, set output:
51W processing tine: 5 seconds, under atnospheric

walisa B PR PBEISRS Dl BRI 0 g mgicce
Co SR TL EEELISS 1 0P U 3 A0 cne
b SPAE ghogERSLAdnE ALL Xy Rl oo

e R ORI R R AR e o
s
eS8l BECLETEL 98, h1c2000k o PERNL gL o
o 4083, F285¢ 61 1AL, DB\, B CUBIR AU AL ppcrpin
oo g $38.0R, FLASER DML pELegEy e B PhETnoy oy
ciGENPRGILRLE: Weod Zpobaler. Sy pugd S80blL s ae

de@gkggehsaéggg,pgﬁeiHoﬁgﬁegoﬁigkﬁreciﬁcyﬁét&Qgig§y§§
again, an

, a under the sane condition as descri bed

po??ﬁggizgﬁ?1ﬁpgﬂggin@ﬂgé%ﬁb&@if@ﬁm%@%ﬁﬁiéf%nsmaterial).
(0076}

The composite material is not taken out of the
polymerization container, and by making a cutting machine grip
this polymerization container, the composite material is
machined by mechanically cutting by a normal machining
technique, so as to obtain the lens with a thickness of 0.15
mm at the position where the central hard part diameter is 8
mm in the direction that the concave surface of the lens to
be manufactured becomes the bottom surface side of the
composite material.. Thereafter, this lens is dipped in the
normal saline, and it is found that the lens after sufficiently
dipped in the normal saline is the composite contact lens having
the central part consisting of the hard material and the
peripheral part consisting of the soft material. The same

evaluation as the embodiment 1 is executed for the composite
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pol yneri zed, to obtain the conposite material (Ilens
material). (0076) The conposite material is not taken
out of the polynerization container, and by naking a
cutting machine grip this polynerization container,
the conmposite material is machined by nmechanically
cutting by a normal machining technique, so as to
obtain the Iens with a thickness of 0.15 nmmat the

sition where centra har.d t
cofR3bhe 2o aotT gh i berieneaadapatt, s Yo Rsh By 1y dtatiBn.
E to lbe manuf act ured becomes the bottom surface side of
*eRE cénp05|te material. Thereafter, this lens is
(Osgﬁ ed in the normal saline, and it is found that the
after sufficiently dipped in the nornal saline
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wagng® Cgﬁlté a?spge? peri pheral part material, and

‘0%55? "%‘%ﬁ"ﬁi}:g‘??%xg bl JaTe vey as the exanpl e 1.

The composite contact lens is obtained in the same way
as the example 1, excluding the point that the columnar cavity,
that has undergone the cutting process, is not provided in the
center part of the peripheral part material, and the evaluation
is made in the same way as the example 1.

{0079) <Comparative example 2>

The composite contact lens is obtained in the same way
as the example 3, excluding the point that the inclination is
not provided in the columnar cavity, that has undergone the
cutting process, in the center part of the peripheral part
material, and the evaluation is made in the same way as the
example 1.

Example 5
(0080)

In the lens of the example 1, a concentric convex part

7 having the following shape is formed on the lens convex

surface FC gide of the joint part between the central hard
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The conposite contact lens is obtained in the sane way
as the exanple 1, excluding the point that the
columar cavity, that has undergone the cutting
process, is not provided in the center part of the
peri pheral part material, and the evaluation is nade
in the sane way as the exanple 1. (0079) <Conparative
exanpl e 2> The conposite contact lens is obtained in

t h t he . l.e 3, L.udi. h I nt
mL g (A (IR 1 SO Ot DOV TR R col ummar
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joi nt _part, bet n the central .h 3 rnial. 1

e RRE b AR TBF I FAF C3CSRET B O P i o™
éﬁgt 7 with respect to the convex surface curve of

( éjoptical part = 0.04nm Wdth Wof the contact point
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ory (%, FESHAIE, iy R sty Beetins o B PiaTEe "
resu&%sl%e%%&%niEnsh%Qheiﬁ'table 3.

(Table 3)

EVALUATION OF MOVEMENT ON EYEBALL AND WEARING FEEL

MOVEMENT ON EYEBALL WEARING FEEL

EXAMPLE 5

EXAMPLE 6
EXAMPLE 7

COMPARATIVE EXAMPLE 3

e e ee
X|O[O|0|O

COMPARATIVE EXAMPLE 4

{0082)

The movement on the eyeball is confirmed by a slit lamp
“SL-7F" by TOPCON Corporation after 1 hour when the lens is
worn. The evaluation is shown by o: good, A: slightly bad,
x: bad.

Example 6
(0083)

In the lens of the example 1, the concentric convex part
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(Tabl e 3) EVALUATI ON OF MOVEMENT ON EYEBALL AND
VWEARI NG FEEL MOVEMENT ON EYEBALL WEARI NG FEEL
EXAMPLE 5 0 0O EXAMPLE 6 0 O EXAMPLE 7 0 O
COVPARATI VE EXAMPLE 3 Q 0 COVPARATI VE EXAMPLE 4 0 X
(0082) The novenment on the eyeball is confirned by a
slit lanp "SL-7F" by TOPCON Corporation after 1 hour
when the lens is worn. The evaluation is shown by o:
ht. | 0083 n

)od, A Li d X: _bad. . Ex | 6 In.
naf85 Uit o BHerb dihe 15 toRe BiadR: Fobveloiitags Bide
36. having.the f | i h i f d )
ofotphadeidt qasrss befuePl; FErbEns “hafioin: Shat s opiiarse
teria nd th Lph I ft t ial. Height H
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surfgce rve of. the optical ,part..= 0.0 {dt.h W
The Bonghb Barhptdo iRt SRR rhith RsSEREY Lo cBhvex
rt 7 and th ; he |
nvex,surfa urv e lens =
su%%%ﬁﬁn?”ﬁ%ﬁnﬁ?eggé(88§ﬁfaﬁn§$ﬁg Teﬁsg% the exanple 3,
the ﬁgthcﬁngEnEﬂéchéﬁ%gg¥(point of the curve forming the

convex part 7 and the convex surface curve of the lens = 0.64mm

Example 7

(0084}

In the lens of the example 3, the same concentric convex
part as that of the example 5 is formed on the convex surface
side of the joint part between the central hard material and
the peripheral soft material. The movement on the eyeball and

the wearing feel are evaluated in the same way as the example

5.

{(0085) <Comparative example 3>

The movement on the eyeball and the wearing feel of the
lens of the example 1 not having the convex part on the convex
surface side of the lens are evaluated in the same way as the
example 5.

{0086) <Comparative example 4>

In the lens of the example 1, the concentric convex part
having the following shape is formed on the convex surface side
of the joint part between the central hard material and the

peripheral soft material.

Height H of the convex part 7 with respect to the convex
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part as that of the exanple 5 is forned on the convex
surface side of the joint part between the centra
hard material and the peripheral soft material. The
novenent on the eyeball and the wearing feel are

eval uated in the sanme way as the exanple 5. (0085)
<Conpar ati ve exanpl e 3> The novenent on the eyebal

and the wearing feel of the I|ens of the exanple 1 not

su??&h?gcﬁg§eCQEV@Fep@ﬁEiQQltEErEOQV§¥12ﬁMrface side of
t he u

ens are evaluated in the sane way as the exanple
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the joint part between the central hard materia
(Oagg)the peri pheral soft material. Height H of the
convex part 7 with respect to the convex 37 surface
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contact point of the curve formng the convex part
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strength, the breaking strength of the joint part

paPeBMRSR dhens Ydtdaihak da Rt and tileppeipRBesalssdf part
part is intentionally inproved conpared to the

is GATRAALNKA 1§XBRPE Sred compared to the comparative example,

and the damage at the joint part of the composite contact lens

having the central part consisting of the hard material and

the peripheral part consisting of a hydrous soft material is

significantly reduced.

(0088)

In addition, in a case of the composite contact lens
having the central part consisting of the hard material and
the peripheral part consisting of the hydrous soft material,
the movement on the eyeball during wearing the contact lens
is structurally difficult. However, as shown in table 3, by
providing the concentric convex part 7 having an appropriate
shape on the convex surface side of the lens, the movement of
the contact lens during wearing and the wearing feel can be
compatible.

(0089)

Next, as to the aforementioned central hard material
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and the damage at the joint part of the conposite
contact lens having the central part consisting of
the hard material and the peripheral part consisting
of a hydrous soft material is significantly reduced.
(0088) In addition, in a case of the conposite contact
| ens having the central part consisting of the hard
material and the peripheral part consisting of the

(cEE0UR £8ls TBERL LR o td i I YRIRN e O | LU0 sor

ens is struct

magﬁglg UL%EF?FEege{O as“s ?W?hh@alamg€e§1a9y hé%é&%ﬂ%fﬁ’ a

COHVGX p avi n propri ate

Crﬁﬁ&@ﬁéﬁ% %Eea%%ﬁ%eée%%gggc%hﬁl %n%%r%ﬁemg%@§1a&h§nd the

e ‘contact |ens during wearing and

1 gl Elbethgoﬂyﬁ£%9£8r §£089] $$H@eré¥5ﬂd%erlal

peFﬁg gfgreﬁgﬁ fofed centra ard material 38 (referred

anthgF'B %?%ﬁﬁggﬁéﬁgko aSEergﬂét r%o}&%ﬁﬁfﬂﬁ¥%¥hé“ygﬁteral

peri pheral nateri al

wol BB S LR, s gy on e

i ni tiator o al material and the periphera
adﬁﬁF?P’gﬁll E%S%?gpgﬁt of the centeral material and

(03356 arerag erlagedan exanpl e that can be

P ene &S (0090) <Centeral material >

;hfdéhk'8991§8HLébﬂtgﬂPﬁhbyglﬁgﬁthﬁétﬁaﬁyaé£§19£et8§ the
materiral 1s use I mprovi ng the oxygen
ha%%rﬁg%gkkéﬁyls used for improving the oxygen permeability
of the centeral material, and examples thereof include
trimethylsiloxydimethylsilylpropyl(metha)acrylate,
bis{trimethylsiloxy)methylsilylpropyl(methaj)acrylate,
tris(trimethylsiloxy)silylpropyl(metha)acrylate,
bis[bis(trimethylsiloxy)methylsiloxanyl|trimethylsiloxysily
lpropyl(metha)acrylate,
bis(trimethylsiloxy)methylsiloxanylmonopentamethyldi-silox
anylmonotrimethylsiloxanylpropyl(metha)acrylate,
bis(pentamethyldi-siloxanyl)bis(trimethylsyloxy)methylsilo
xanylsilylpropyl{metha)acrylate, etc. Its use amount is
preferably in a range of 30 to 60wt3. This is because if the
use amount is 30wt% or less, a desired oxygen permeability can
not be obtained, and if the use amount is beyond 60wt%, hardness

is insufficient, and the centeral material is likely to become

fragile. It is particularly preferably set at 35 to 50wt%.

{0091)
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of the centeral material, and exanpl es thereof include
trinmethyl sil oxydi net hyl silyl propyl (netha)acryl at e,

bi s(trinmethylsiloxy)nethylsilylpropyl (netha)acryl ate,
tris(trinmethylsiloxy)silylpropyl (nmetha)acryl ate,

bi s[ bi s(trimethyl sil oxy)nmethyl sil oxanyl]trinmethylsilox
ysily | propyl (netha)acryl ate,
bis(trinethylsiony)nEthyIsionanyInnnopentanethyldi-
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%’%f% fﬁffﬁgigf:-t?qgkﬁﬁﬁkbﬁg h%ﬁggﬁcfxéﬁggrylate
2,25 5 W49 @ doe 1o e A TR Akl S kB h Atk yh ak e,
2,2,3,3~tetraflucorotertiaryamylacrylate,
2,2,3,4,4,4-hexafluorobutylmethacrylate,
2,2,3,4,4,4-hexafluorotertiaryhexylmethacrylate,
2,2,.3,4,4,4-hexafluorotertiaryhexylacrylate,
2,2,3,3,4,4,5,5-octalfluoropentylmethacrylate,
2,2,3,3,4,4,5,5-octalfluoropentyviacrylate, etc. Its use
amount is preferably in a range of 30 to 60wt%. If the use
amount is under 30wt%, desired oxygen permeabllity and
hardness can not be obtained, and regarding the oxygen
permeability, the silicon-containing alkyl {metha)} acrylate
is dominant. Therefore, when the use amount is beyond 60wt3,
by decrease of an addition ratio of the silicon-containing
alkyl (metha) acrylate, the oxygen permeability is decreased.

It is particularly preferably set in a range of 40 to 55wt3.

(0092)
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material and the peripheral material, and the peripheral part

3

becomes in an appearance of a wall, thus making it impossible
to form a lens shape. If it becomes beyond 15wt¥%, a water
absorption is increased to be swollen and softened, thereby
reducing the oxygen permeability of the center material, and
losing excellent optical properties which can be obtained by
its hardness. Therefore, it is particularly preferably set
in a range of 5 to 10wt#%.

(0093) <Peripheral material>

The hydrous 2-hydroxyethyl methacrylate of the
peripheral material has been used for long years as a raw
material component of the hydrous soft contact lens, and shows
a result of safety. It has hydrophilic properties, and has
both of the advantage of swelling and softening by hydration

and the advantage of hardening the polymer, and is used in a
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material, the breakage occurs to the joint part due to
a difference of the degree of swelling between the
central material and the peripheral material, and the
peri pheral part becones in an appearance of a wall,
thus making it inpossible to forma |lens shape. If it
becones beyond 15wm % a water absorption is increased
to be swol | en and softened, thereby reducing the

rapg gﬁg g§0€$|£ %y 92 EE% ﬁgnt?ﬁoHBEe{éaﬁndé¥K50wt9, the

gpthcal pr operii es which can
~SEERaH  LTA ur ERY Leen s
<P T
Su(ﬁ‘%ﬁ§&%’8§§r§trclhl€1f§l#§? g%%lélrl Qq?ﬁgxgperl p Fsr a?ter content
%Epygfahggnbggn%HgsgPﬁgﬁ | Hgsyﬁgk?naslﬂ B¥ricult to

onponen € hydrous soft “contact Iens,

acspgs%P?yege% rg%U|tmgfh§ﬂ§S%yfﬁgbehgﬁ @ﬁgrgghblhﬁter

his e advantage of swelling

d ft famou
hyRRREaRPng THe i gt s B sLhepRd) ARh 080 anouat 1s

£.9,60w % s n d‘S% %9"%% shiies .
AT A et gl G LR M
(Oggh be sufficiently obtalned and if |t |s
&ndGOmﬁ@b water content after hydration is

|ncr§a gh0§§§§h§§kégﬁ%igtg 5{ &Elflééﬁbfﬁi%yfﬂdﬂﬁhe lens

reflec e on t e lens after
af tg%r@%cﬁl%]t :ufrp f}g Sg@v&?yég Wﬁ#@fgphibﬁc $¥®perties
is T par frcit y prefera set I'n a range of
0 % L0O t | ¥ She
an |g§§8?8$%§%90 th%é%%%%gﬁ gﬁxyﬁifﬂ c@pdiéies diyathe tear

liquid, and is used in a range of 20 to 60wt%. If the use amount
is under 20wt%, a sufficient flexibility after hydration can
not be obtained, thereby damaging the wearing feel when the
contact lens is used, and if the use amount is beyond 60wt%,
the polymer becomes excessively soft, thus making it difficult
to be cut. For the reason thus described, the use amount is
particularly preferably set in a range of 30 to 50wt%.
(0095)

Fluorine-contained alkyl {(metha) acrylate has an
advantage of suppressing the water content after hydration and
swelling,andcontributestoEﬂ1adhesionresistancetoaalipid,
improvement of the oxygen permeability of the peripheral
material, the hydrophilic properties with the centeral
material, and the adhesiveness, and examples thereof include

2,2,2-trifluoroethyl methacrylate, 2,2,2-trifluoroethyl
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after hydration and has an advantage of hydrophilic
properties and suppressing an adhesion of stain
conponents in the tear liquid, and is used in a range
of 20 to 60wt % If the use ambunt s under 20wt % a
sufficient flexibility after hydration can not be
obt ai ned, thereby damaging the wearing feel when the
contact lens is used, and if the use anopunt is beyond

R b, B, ORLTERcRRESEREERE, NELNaSELact L
I

2. 868 P agFgﬁégO%ﬁsﬁégff”éaﬁ%PgEBBSE) iy preterably
I h

2. Zod e AgEoBT “Etar SR by P REN AT B ont af tor

2, Eygr§tboBeﬁﬂgf%ﬁ$§Bbk89g1$ ¥g£@ér'bUteS to an

radhésionTresrstance’to i nprovenent of the

¢ ISR Sl b iU e
e R
2'%ég}g%%ég%%%?%8§FEXh°ﬁ§E?f ¥£€§§my2m@t§a§ry1ate,
T
2'5:%:%3§? %%%gEFH?éﬁ g%%%ﬁ%%%£?%§ 3[netacrylate
2'%353%}%5hié?$é %8%%?%%?%?%?%?%%’5%%%%%%%5 ate,
33T AR S R P e e
2,2,3,3,4,4,5,5-octalfluoropentylmethacrylate,

2,2.3,3,4,4,5,5-octalfluoropentylacrylate, etc. Its use
amount is preferably in a range of 5 to 30wt%. If it is under
5wt%, the water absorption is excessively increased, and
desired hydrophobic properties with the centeral material and
adhesiveness can not be obtained. If it becomes beyond 30wt%,
the water content after hydration and swelling is decreased,
thus deteriorating flexibility. In additicen, in this case,
water repellency becomes high, and the surface of the lens is
easily dried, thus becoming easy to dim. The use amount is
particularly preferably in a range of 10 to 20wt%.

(0096) <Cross-1linking agent between the centeral material and

the peripheral material>

In the composite contact lens material of the present

invention, a cross-linking monomer such as ethylene glycol
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2,2,3,4,4, 4-hexaf l uorotertiaryhexyl met hacryl ate,
2,2,3,4,4,4-hexaf l uorotertiaryhexyl acryl ate,
2,2,3,3,4,4,5,5-octal fl uoropentyl net hacryl at e,
2,2,3,3,4,4,5,5-octal fl uoropentyl acryl ate, etc. Its
use anount is preferably in a range of 5 to 30wm% If

it is under 5w% the water absorption is excessively
|ncreased and desired hydrophobic properties with
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material is apt to decrease, and the flexibility is also apt
to decrease. In addition, as the composite lens formed of the
central and peripheral materials respectively, the content of
the cross-linking monomer is preferably set at 15wt3 or less
in the central material, and 5wt% or less in the peripheral
material, out of a total amount of a copolymer composition,
in consideration of a deformation or the breakage of the lens
due to the difference of the degree of swelling, the hydrophilic

properties, and the adhesiveness.

(0097) <Initiator of the central material and the peripheral

material>

When manufacturing the central and peripheral materials,
first, a polymerization initiator is added to the mixed
solution containing the aforementioned monomer, which is then

sufficiently stirred to obtain a homogeneous monomer mixed
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i ncreased, the mechanical strength of the centra
material is apt to deteriorate, the water content of
the peripheral material is apt to decrease, and the
flexibility is also apt to decrease. In addition, as
the conposite lens forned of the central and
peri pheral materials respectively, the content of the
cross-1linking nononer is preferably set at 15wt % or

in t cent mat and_bwt %
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2,4,6-trimethylbenzoyldiphenylphosphine oxide,

phenylbis(2,4,5-trimethylbenzoyl)-phosphine oxide are used

when an photo-polymerization method is employed.
{0098 )<Coloring agents of the central material and the

peripheral material>

In order to imply an ultravicolet ray absorption ability
to each of the obtained central and peripheral materials and
color them, a polymerizable ultraviolet absorbent and a
polymerizable pigment having excellent elution resistance and
toughness can be used, and can be selected and used for each
material. Specifically,
5-chloro-2-[2-hydroxy-5- (3-methacryloyloxyethylcarbamoylox
vethyl)]phenyl-2H-benzotriazole, 2-(2'hydroxy-3'-tri-
butyl-5'-methylphenyl)-5-(2 methacryloyloxyethyl)benzotria

zol are given as examples of the polymerizable ultraviolet ray
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2, 2-di et hoxy- 2- phenyl acet ophenone,
2- hydr oxy-| - phenyl propane-1-on, 2,4, 6-
tri met hyl benzoyl di phenyl phosphi ne oxi de,
phenyl bi s(2, 4, 5-tri met hyl benzoyl ) - phosphi ne oxi de are
used when an photo-pol yneri zation nethod i s enpl oyed.
(0098) <Col oring agents of the central material and the
peripheral material> In order to inply an ultraviol et
ray absorption ability to each of the obtained
abgeRPPAIL -and peripheral materials and color them a
pol yneri zabl e ul travi ol et absorbent and a
(0B8Pyneri zabl e plgnent haV|ng excel l ent el ution
resi stance and #ghness

b
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1, 4-bi s(4- vinyl benzilam no) anthraqui none,
(0398)hydr oxybenzyl ani no- 4- pvi nyl benzyl ani no

oo, TAapgIarTaR: agﬁsaaﬁﬁ?ehgﬁ%gﬁﬁé¥59¥éﬁé%géZ%#f9°99 the
BB RS0 L9 S0, TR0 oo o
ch%ggggllgyggn%r%g%%ghlgnu%hn%h without using the
aforementionedpigments,thehydrousperipheralpartiséﬁpped
into a chemical dyeing bath by using a dye such as a Vat Blue
6 to sufficiently dip a leuco body of the dye in an overall
body of the lens, and thereafter the leuco body is dipped into
an oxidizing bath, is changed into a oxidized body, an is fixed.
In addition, as other coloring agent for the central and the
peripheral materials, a phthalocyanine-based pigment such as
an Alcian Blue 8GX, an Alcian Green 2GX, and a Pigment Blue
6 can be used. Although use amounts of the aforementioned
polymerizable ultraviolet ray absorbent and the polymerizable
pigment depend on a thickness of a lens, usually, they are set
at 5wt% or less or preferably 3wt% or less of the copolymer
component. When the use amount exceeds 5wt%, a mechanical
strength of the obtained contact lens is sometimes
deteriorated, and when toxicity of the ultraviolet ray

absorbent and the pigment is taken into consideration, this
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chem cal dyeing nethod in which wi thout using the

af orenenti oned pignents, the hydrous peripheral part
is dipped into a chem cal dyeing bath by using a dye
such as a Vat Blue 6 to sufficiently dip a |euco body
of the dye in an overall body of the Iens, and
thereafter the | euco body is dipped into an oxidizing
bath, is changed into a oxidized body, an is fixed.
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Next, the following typical materials are used as the
central material, the peripheral material, and the
cross-linking material, and explanation is given to a result
of comparing a difference of a performance when composition
ratios {(weight ratios) of them are changed.

(0103)

As the central material, the peripheral material, and
the cross-linking material, typical examples are used such as:

SiMA: tris(trimethylsiloxy)-y-methacryloxypropylsilan

FMA: 2,2,2-trifluoroethyl methacrylate

HEMA: 2-hydroxyethyl methacrylate

2-MTA:2- methoxyethylacrylate

Cross linking agent: ethylene glycol dimethacrylate.

{(0104)

The contact lens manufactured by changing a composition
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exhi bited. (0102) Next, the follow ng typica
materials are used as the central material, the

peri pheral material, and the cross-linking naterial,
and explanation is given to a result of conparing a
di fference of a performance when conposition ratios
(weight ratios) of themare changed. (0103) As the
central material, the peripheral material, and the

gPSsg"nzaagtnat%r'%he LYRi Gk n§*aNBgS are used such

trls trineth I OXy) - y- nmet hacryl oxypropyl silan FMA
% % TP ﬁ%? l#ﬁ nethacrylate HEMA: 2- hydr oxyet hyl

nethgcrxhatg eZ-NWA 2- nmet hoxyet hyl acryl ate Cross
| i nki ng“AGént S &tfyl ene gl ycol dlnethacrylate (0104)
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lzﬁ%f\ggs)a?#aeb%mel% 5 a?é s%%%a{fri‘tt'a\()“zj‘_e g%@%&ﬁpalsa{ J(_)veléxamp les

5 to 14.
(0105) (Table 4)

COMPARATIVE EXAMPLE OF RELATION
BETWEEN CENTRAL MATERIAL AND PERIPHERAL MATERIAL

EXAMPLEB EXAMPLE 9 EXAMPLE 10 EXAMPLE 11 EXAMPLE 12

SiMA 40 39 40 40 43
CENTRAL (FMA 50 47 47 45 42
MATERIAL IHEMA 5 6 8 10 5

RGNt e 5 8 5 5 10

HEMA 47 48 47 47 47
pERIPHERAL | FMA 14 15 14 14 14
MATERIAL {9-MTA 38 36 38 38 38

(A.‘gggi‘LENK[NG 1 1 1 1 1
PROCESSARILITY O O O O O
ADHESIVENESS O O O O O
]];‘l;"'f[‘\{'?)!}{i'lll“[( (;}‘F'I'ER SWELLING O O O O O
:igbg'?‘fglé:"ﬁggﬂ'l{ SWELLING O O o O O
REMARKS

Each material of the central and peripheral materials is fypically used:
SiMA ; (tris(trimethylsiloxy)-y-methacryloxypropylsilan
FMA : 2.2.2-tifluoroethyl methacrylate

HEMA ! 2-hydroxyethy! methacrylate

2-MTA : 2-methoxyethyl methacrylate
CROSS LINKING AGENT : ethylene glycol dimethacrylat,

{Table 5)
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COVPARATI VE EXAMPLE OF RELATI ON BETWEEN CENTRAL
MATERI AL AND PERI PHERAL NMATERI AL EXAMPLES EXAMPLE9S
EXAMPLE 10 EXAMPLE |1 EXAMPLE 12 Si MA 40 39 40 40 43
CENTRAL FNMA 50 47 47 45 42 MNATERIAL HEMA 5 6 8 10 5
CROSS AGENT LINKING 5 8 5 5 10 HEMA 47 48 47 47 47
PERI PHERAL FMA 14 15 14 14 14 MATERI AL 2MIA 38 36 38
38 38 CROSS LINKING AGENT 1 1 1 1 1 PROCESSABILITY O
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Brief description of the drawings

(0106)

FIG.1 is a front view and a sectional view of a composite

contact lens of a first embodiment of the present invention,
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(Table 5) 48 r-wOx xx X FFNOOXO x C2F =~
LC aK(D(Dx wwOOXO oea O0OOx o00O0Ox
O wOOOX LVCSoNGOGC (sr .~ u AGvW >" vi
w ."@Gaq~~amz~o0 o ["" QwwF

FIG.2 is an expanded view of a II part of FIG.1l.

FI1IG.3 is a front view and a sectional view showing the
composite contact lens of a second embodiment of the present
invention.

FIG.4 is an expanded view of a IV part of FIG.3.

FIG.5 is an explanatory view of the first embodiment of
a manufacturing method of a lens material of the present
invention.

FIG.6 is an explanatory view of a first example of a
method of forming a taper hole in the manufacturing method of
the lens material of the first embodiment.

FIG.7 is an explanatory view of the second example.

FIG.8 is an explanatory view of the third example.

FIG.9 is an explanatory view of a second embodiment of
the manufacturing method of the lens material of the present
invention.

FIG.10 is an explanatory view of other exampie according
to the second embodiment.

FIG.1l1 is a view showing a relation between an angle
(taper angle) « of a conical surface and an angle 0 formed by
a joint surface 3A and the lens concave surface BC, when a
diameter of a central hard part 1 is set at 8.0 mm and a curvature
radius of each concave surface BC is set at 6 mm.

FIG.12 is a view showing the same relation when the
diameter of the central hard part 1 is set at 8.0 mm and the

curvature radius of each concave surface BC is set at 8 mm,.
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ry pLOm-Qqf-c Hy] YC~2. U7 aw w- ww.-~
c a Brief description of the drawi ngs (0106) FIG1 is
a front view and a sectional view of a conposite
contact lens of a first enbodi nent of the present
invention. 49 FIG 2 is an expanded view of a Il part
of FIG1l. FIG3is a front view and a sectional view
showi ng the conposite cont act Iens of a second

cxpahdgardi a o U4 8%385'5}? togr tER e cFefatibd Ben ene
.expl anat VI ew hrst e | t_of
i &fegcpﬁa‘ Sl dretd [ acer For 8F o dh e
RSN LR B
manu t r| n th ter
fi rs%il& od rregfl. eggéggafiépgnl’gggl gﬁa o??é%% fesﬁ
second exanple. FIG 8 is an explanatory view of the
third exanple. FIG 9 is an explanatory view of a
SXelele 0 h cturing nethod of the
Depghd g(%lt%g?%z%: %lig’tnfhfam'ii ggg%?g&?nventl on. FIG 10 is an

(O?eé@ anatory view of other exanple according to the
nd enbodinent. FIG 11 is a view showing a relation

1 betmﬁgﬂtgglaﬂgkg part

2 Peripheral soft part

3 Joint part

3A Joint surface

7 Convex part

10, 10B Composite contact lens
BC Base curve

FC Front curve

30 Polymerization container

31 Hard material

31A Raw material monomer mixed solution of hard material
32 Soft material

32A Raw material monomer mixed solution of soft material
40 Taper hole

40a Hole wall surface

41 Male mold

42 Taper projection

3la Outer peripheral surface

31b Taper projection
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(taper angle) a of a conical surface and an angle O
formed by a joint surface 3A and the | ens concave
surface BC, when a dianeter of a central hard part 1
is set at 8. 0 mmand a curvature radius of each
concave surface BCis set at 6 mMm FIG 12 is a view
showi ng the sane relation when the dianeter of the
central hard part 1 is set at 8.0 nmand the

curv Lus of each concave surface BC is set at
498 nn?ﬁfég é?géls Is a view show ng the same relation
when the dianmeter of the central hard part 1 is set
at 8.0 mmand the curvature radius of each concave
surface BCis set at 10 nm FIG 14 is an explanatory
view of a breakage test. Description of Signs and
Nunmeral s (0107) 1 Central hard part 2 Peripheral soft
part 3 Joint part 3A Joint surface 7 Convex part 10,
10B Conposite contact |ens BC Base curve FC Front
curve 30 Polynerization container 31 Hard materia
31A Raw material nononmer m xed solution of hard
material 32 Soft material 32A Raw material nonomer
m xed sol ution of soft materia
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40 Taper hole 40a Hole wall surface 41 Male nold 42
Taper projection 3la Quter peripheral surface 31b
Taper projection 51 49 Pilot hole 52 Clains 1. A
conposite contact |ens, having a central part
consisting of a hard material and a peripheral part
consisting of a soft material with hydrous property,
wherein a joint surface between a central hard part
c1@igsd peripheral soft part is formed of a single
Conical surface inclined so that a dianeter of the

hard,pagt . ?apgs&%es GRBYEY. iHEEaCﬁab§nba&98ént£59”p§rt

dlaneter 0 har part in thé | ens concave surface,

coﬁ@q s%ﬁn'gngif 'éqﬁgrﬁq?m&PEth@ iRl a3Up S AE & drSs ;Lsﬁ;tlng

that © an angle fornmed by the joint surface and the

f|%n§o%%n&%%%rl%ﬁr@§Qﬁ h%d%gﬂgoékg?g§kﬁaakh%9e13 alTh8int

conposite cont act [ ens accordi ng im1l wherein

su&%%ggaﬁ fera Bbnk$ 2§ PSS aRACP %'r)[%ﬁéra‘ﬂ'é@f@%art

[ i con-containing al kyl a) acrylate,

1S fBQme&SWE%hOE1%gﬁ$d68ﬁx%5ﬁyEu@?ﬁ@@cEﬁb@&ﬁedagg 8latoa
wt % of  fluori ne-contained al kyl (nmetha) acrylate as

dléﬁn%%ey lF + HDNOIES Ogam%eat $end: cdRGeEOIPOBIdE is larger
contact lens according to either of

than a diameter of the hard part in the lens concave surface,

and an inclination angle of the conical surface is set so that

an angle formed by the joint surface and the lens concave

surface is approximately at 90°.

2. The composite contact lens according to claim 1,
wherein the hard material is composed of a copolymer, with 30
to 60wt% of silicon-containing alkyl (metha) acrylate, 2 to
15wt% of 2Z-hydroxyethyl methacrylate, and 30 to 60wt3 of
fluorine-contained alkyl (metha) acrylate as essential

monomer components.

3. The compeosite contact lens according to either of
claim 1 or 2, wherein the soft material having the hydrous
property is composed of the copolymer, with 20 to 60wt% of
2-hydroxyethyl methacrylate, 20 to 60wt?® of 2-methoxyethyl
acrylate, and 5 to 30wt% of fluorine-contained alkyl {(metha)

acrylate as essential monomer components.
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claim1 or 2, wherein the soft material having the
hydrous property is conposed of the copolyner, wth
20 to 60wt % of 2-hydroxyethyl nethacrylate, 20 to
60w % of 2- et hoxyethyl acrylate, and 5 to 30w % of
fluorine-contained al kyl (netha) acrylate as
essential nononer conponents. 53 4. The conposite
contact |lens according to any one of <clains 1 to 3,

wher gi ol LRRLEQRYEX S EE@EelégﬁlCﬁéo§@iﬁb|€85anyfﬁhe of

annul ar “convex part is projects forward

clVM 'np; f@é@e%héfefn AR é&HJéE%u‘E%E\é@ Q{d@%fogéiﬁalens,

in an appear ance of concentric sh ape wt

gﬁﬂﬁigrt Qoﬁ@e}‘i’gztdzﬁglls @«ﬁ*xﬁe&f ﬁf&ﬁﬁro?ec%g%orward with

nposi t e cont act ns according to claim4, wherein

r%ﬁyééta%%ulagoﬁgﬁﬁeéuE§QEe'éugb§p9§eﬁhcﬁbﬁﬁdé§rﬁaﬂ%”tln an

tween said central hard part and peri'phera

pg;%ftranfé;e E&e eaaeéhttheoghagé VEOS G NGt optical

er of claim4 or 5, wherein a height of said

asdnylsar, gepvex part is set to be 0.1 mmor |less with
respect to the convex surface curve of said optica

part, and a width of a contact point of a curve
form ng a contour of a sectional face of said convex

part sangpLheompBYeXeSEEHhRaBtCUENS BEcbh@ihgNEoi 8186h 4,
to be 0.04 mmor nore. 7. A nmethod of nmanufacturing a

Whe%%ﬁnwghgﬁ'Qﬁnﬁ@&rtéﬁhv&QQQﬁﬁlE% 8@8%@§Ed'§ﬂ%@101nt part
according to any one of clainms 1 to conprising: a

pelthdedh SheR %En&%%ﬁ‘ﬁgr@ arer ahal erWohBradi gogenpaat .
surface set as a hole wall surface, in a material for

form ng
6. The composite contact lens according to either of
claim 4 or 5, wherein a height of said annular convex part is
set to be 0.1 mm or less with respect to the convex surface
curve of said optical part, and a width of a contact point of
a curve forming a contour of a sectional face of said convex

part and the convex surface curve of the lens is set to be 0.04

mm oI nore.

7. A method of manufacturing a lens material for the
composite contact lens according to any one of claims 1 to 6,
comprising:

a first step of forming a taper hole, with said conical
surface set as a hole wall surface, in a material for forming
the soft part whereby said peripheral soft part is formed; and

a second step of injecting and polymerizing into said
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the soft part whereby said peripheral soft part is
fornmed; and a second step of injecting and
polynmerizing into said 54 taper hole a raw nateri al
nmononmer m xed solution of a material for formng the
hard part whereby said central hard part is forned,
wherein by sequentially passing through the first step
and the second step, a lens material for the conposite

ta?)%'i.u ﬁSEe d 88% Ravipdai I?r%n%%tzr ﬂhﬁ@éréomrﬂblﬁnﬁi fterial

ard materi a and the peripheral part consisting

fo‘ff bR el EndBh&ethaba 1:§ w%@ﬂ?cﬁ#{@%e&ré@%m hod-+ is

manuf acturing the lens material according to claim
fol owherein in the first step, a raw material nononer
n1xed solution of the material for form ng said soft

par t wherbRhesy e.ge(ﬂf%tpﬂa{]}ﬁ_@e'ﬂa%%q.n'gmzﬁréugﬁl t’ﬂ@rﬂa_zxaéﬁ Qtep

container, and sald taper "hole is formed on the soft

anﬁah% 's%'con%f E%EPP% WRRls g@tELRa P A EHBLESRDPE PEE€TDNLact
The nethod of manufacturing the | ens materia

1eﬁ§CHEQiH§ EI‘Pe AP pe’ ebRsiBrIagdoti £188 @D mdti®ial

raw nmatérial nonomer 'm xed solution of the nateri al

anﬁthEObng?heEQQ pakt PBhLtikeihpi 6etefei BbOttHBterial is
pol ymeri zation container, and a nmale nold having a

mah@PgktRFaRection with said conical surface as an
outer peripheral surface, is arranged in said raw
mat eri al nononmer m xed solution, and in this state, by
pol ymerizing said raw material nononer mnixed solution,

and gr epRyi NG 8S4 dof‘%e@nﬁ@é@’t@fiﬁ% Dok YI®Hé ZadiORiat he
soft material having said taper hole is obtained.
according to c¢laim 7, wherein in the first step, a raw material
monomer mixed solution of the material for forming said soft
part is injected and polymerized into a polymerization

container, and said taper hole 1s formed on the soft material

after polymerization by a cutting process,.

9. The method of manufacturing the lens material
according to claim 7, wherein in said first step, the raw
material monomer mixed solution of the material for forming
the soft part is injected into the polymerization container,
and a male mold having a taper projection with said conical
surface as an outer peripheral surface, is arranged in said
raw material monomer mixed solution, and in this state, by
polymerizing said raw material monomer mixed sclution, and
removing said male mold after polymerization, the soft

material having said taper hole is obtained.
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55 10. The method of manufacturing the lens materia
according to claim7, wherein in the first step, the
raw material nonomer m xed solution of the materi al
for formng said soft part is injected into the

pol ymer container, and a mnmale nold having a
projection for forming a pilot hole is arranged in
said raw material nononer mxed solution, and in this
state, by polynerizing said raw material nononer m xed
solution, the soft material having the pilot hole is

formed. @M ﬁgPMbﬁgoﬁa& nH?ESt?FEanEBSrlens material

polynerlza and sequen y using this pilot

acg§£§1g§???nkﬁaﬁ& 90'%h%%eﬁgrﬁﬁdthgngEQgtSQEE mataLi aby

g process manu acturlng

ma&ggig NS oHBhEL @Exe?cggi L 08,10 e&l’i@%ﬁ\tﬁi Al #80 Qrming

erern sai I's Integra orned w th

sa?l é~.6‘£‘€r ipce of; rg]éat%d‘ Q%t%e@hbnsolﬁﬂaf’p&%%@@ft Ma a

sai d ner cont ai ner The net hod of

mag?nﬂﬁﬁﬁtﬂéngg %lpkmﬂécgﬁBﬁrEaE féEﬁ@hB'ngkﬂoénM09Bels

al ns erein the inner face sa

arﬁ ggr ﬁ %%fﬁr¥HW'ﬁ%t%Qﬁ%ﬁ'hﬁggﬂe§5m§xgglégiﬁkiéﬁxaand in

dhesi veness capable of firm'y adhering to

th.usfﬁ gta§ f,tby% dfﬂﬁ g L0 ¥ EL) %ﬂ&&ala%r@méxeaa&ed
t he sal

surface proj ection of said nmal e nol

soa§E§Bhtu£ﬁg Q@f&hﬁaté%&&&rﬁb$f§§ fYigg dOWole is f2§med

esl veness capabl e of being hardly ™ adhered to sa
by gé&ovﬁhsrga&aaﬁafé ﬁeiangftéétbemymééléétlahe grghod

manufacturing the lens material "for the conposite

subOBLALLL L §y RSERE ¢S §01 dPKoRBE HiftahaB nbie is formed

on the soft material by a cutting process.

11. The method of manufacturing the lens material
according to either of claim 9 or 10, wherein said male mold
is integrally formed with an inner face of a 1id for sealing

an opening part of said polymer container.

12. The method of manufacturing the lens material
according to any one of claims 7 to 11, wherein the inner face
of said polymer container is constituted as a molding face
having high adhesiveness capable of firmly adhering to said
soft material after polymerizatiocn, and at least the surface
of said projection of said male mold is constituted as the
molding face having low adhesiveness capable of being hardly

adhered to said soft material after polymerization.
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to 6, wherein said hard material having the taper
projection, wth said conical surface as the outer
peri pheral surface, is prepared as the material for
the hard part whereby said central hard part is
constituted, and in a circunference of the taper
projection, the raw materi al nononmer m xed sol ution of
the material for the soft part, whereby said soft
part is constituted, is polynerized to be integra
with said hard material, and thus the |l ens nmateri al
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part consisting of hard material and
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to 6, wherein said hard material having the taper projection,
with said conical surface as the outer peripheral surface, is
prepared as the material for the hard part whereby said central
hard part is constituted, and in a circumference of the taper
projection, the raw material monomer mixed solution of the
material for the soft part, whereby said soft part is
constituted, is polymerized to be integral with said hard
material, and thus the lens material for the composite contact
lens having the central part consisting of the hard material

and the peripheral part consisting of the soft material is

manufactured.
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