SPECI FI CATI ON  Met hod  of manufacturing contact |ens material and nethod of
manuf acturing soft contact |ens TECHNI CAL FI ELD [0001] The present -
invention relates to a nethod of manufacturing a contact lens rmateri al
havi ng a snooth surface with good water wettability and durability, and to
a nethod of manufacturing a soft contact |ens enploying the contact |ens
mat eri al obtained by the above nmethod. TECHNI CAL BACKGROUND [ 0002]
Clinical results have indicated that the supply of oxygen fromthe

at nospher e 'di m ni shes when wear|j nses, resulting in the
inhibition of corneal epitheli §PEE§??&§&?9§ES and thickening of the
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perneabi ity of materials to provi contact |enses. [0003]

Wat er - contai ni ng soft contact | ensestaet nknown to produce a pl easant wear
confort due to the flexibility of the material, but the oxygén perneability
t hey af fEECHNISALLIY han t hat of hard contact |enses due to the noisture

content of the |lenses. Fqr exanple, in th&‘pﬁase' of wat er-contai niﬁ?l? soft
cont act [08¢Hes, Theepwssspidnvestiopaglaiesio apethef Qfdpgnufacturinge €PRaet IgEnh an 80
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-soft conpagbal ANSERuARNIAR 4 S8R SATRENER! Tniflojills theTdhRkt lens material

'silicone-contal ning nononers and sil oxane nacroners to I ncrease oxygen -

per meabi dvtdiMed by tHeaiHoge indtiestses havi ng | ens conponents in the form of
fl uorine-containing nononers to prevent contam nation have been proposed..

For exafTENICARBACKGROKATP ned Pat ent Publication (KOKAL) No.

- 2001-311917 . discloses a soft contact |ens terial havin od flexibility
and  oxyd8R0%er ne&Bime yr‘?slélr'ﬁiJIWFHﬁg’&aWQc ChERAP 02 g% h?‘P% %ane
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-wat er welokRll lebitiell dellemlt8A1s aBdrthRREnindOfaAhE Qe ARBSRMIIAMifempts
have been méde to improve the oxygen penneabiiity of materi_als to provide safer
contact lénses. | B _ |

[0003] Water-containing soft c_'ontac_:t lenses afe kno'“'zn to produce a pleasant wear
comfort due to the ﬂexibilitj of the material, but the oxygen permeability fhey afford
is lower than that of hard contact lenses due to the moisture c.:ontgntrbf the lenses. For
example, in the case of water-containing soft contact .len.ses, the oxygen penneatidn
.coeﬂicient of a méterial with -'an 80 percent water content is about 40 x 101
(em?/s) (mLO»mL x mmHg); an adequate amount of oxygen does not reach the
‘cornea. For such reasons, soft contact lenses having lens components in the form of
silicone-containing monomers and siloxane macromers to increase oxygen
permeability and contact lenses having lens components in the form of
fluorine-containing monomers to prevent contamination have been proposed. ‘For
example, Japanese Unexamined Patent Publication (KOKAI) No. 2001-311917
discloses a soft contact lens material having good flexibility and oxygen permeability
employing a macromer having a dimethylsiloxane structure in a side chain. However,

employing silicon components and fluorine components in lens materials generally

tends to decrease the water wettability of the lens surface. As a result, contaminants




linlacrimal fluid corrpohents- tend to adhere, sonetines conprom sing wear
confort. [0004] Under such a situation, various surface treatnent nethods
-have been proposed for contact |enses to enhance the water wettability of

- the surface. Japanese Exam ned Patent Publication (KOKOKU) Showa No.

-63-040293 discloses a treatment nethod in which coating of silicone or
pol yur et hane | enses is conducted under a hydrocarbon atnosphere
essentially not conprising nitrogen or oxygen, after which ‘the |enses are

exposed tq o en,..th by i n ' t he hyd hilic. t th I .
oubt sce. nlacdk i chEprRtth RN IR auidte; PR Mo SO RE brilbtnt o wi i
| asma ' t el . ' ' I
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like the retention of which in the lens is biologically undesirable. A

physi ol cgtamained PhicnePuldafation gKOKDOK o 1$host d¥a @ -041208 diseiosep a dichimgent
solution), or the |like is then substituted, followed by high-pressure

‘st eam stwethpil Zat whichpeastiagsehsilicrre oudiplgiraihang fensgs incondyrted vrdenaor gani c
sol vent . such as al cohpol or the |ike and water. introduction using . '
physi ol JyiEararon Riospiers SsspRtially il FOMRFEE RGBSR &7 SN ETRHET REY of une
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separates, formng cracks in the |l ens surface. The defect |evel of

separ at i plasmaavhilerat iconimihg tweserf | Hoveaes ¢d objain like Eintl kot iporduwhdafenel | i ng
st'eps i s exacerbated by the subsequent high-pressure steamsterilization
t r eat merfteatingniher leny Vit plasms, @nsenganis| 01V rsugh easaalcahd oist gaployehdo wor n
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oxygen, donéidaoipabkinig fsblutiohfadr the 1fkerisesknbyubbtigated, doiewed bethidiegreanay nore

rapidly than the filmforned on the |l ens due to etching effect attributed
by  oxygeanplstesilizatidih psgcesoingi dlar sshestepsnef pxtractigni wish anoorgenicesadvent desi r ed
film “such as alcohol or the like and water introduiction using physiological saline or a soft |
contact lens sterage eoluﬁon, the volume of the lens sWells by about 10 to 50 percent.
Thus, since the coating film is a rigid film with an extreniely high crosslinking density
that is formed in a hydrocarbon atmosphere, there is a problem in that the polymer film
separates, forming cracks in the lens surface. The defect level of separation and
cracking of the film caused by the extraction and swelling steps is exacerbated by the
subsequent high—pressure steam sterilization treatment, rendering the lens unsuitable
for use as a contact lens worn in direct contact with the eye.

[0005] Japanese Unexamined Patent _Publication (KOKAI) Showa No. 62-031803
diseleses a plasma treatment method with a mixed gas of a saturated hydrocarbon and
oxygen. However, in plasma polymerization with a mixed gas of saturated
hydrocarbon and oxygen, the polymer film that is formed by the plasma is etched away
more rapidly than the film formed on the lens due to etching effect attributed by

oxygen plasma. Thus, considerable time is required to achieve a desired film -

_ thickness, which is problematic for the commercialization of this method.




t hi ckness, which is problematic for the comercialization of this nmethod. 2
[ 0006] "Application of plasma polynerization on silicone rubber contact -

|l ens - surfaces and its effects” in Collected Articles on Polyners (Vol. 42,
No. 11, pp. 841-847, 1985) describes a polyner filmwth good water
wettability and durability enploying N-vinyl-2-pyrrolidone ("NvP"

herei nafter) nonomer. This nethod permts the formation of a polynmer film
with good water wettability and durability. However, the NVP enployed in

t he coat| | s a, kngwn .carci-nogen when i.n a vapor.. stat Wien enpl oyi ng
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provide a contact Tens material having a snmooth surface w th good water _
wet t abi 1 érplogimg NHvatyl2-pyrrdidone t fANVP" didreinafierat mogotnke | diss smethade whi | e
the | ens contains no water, an extraction step with an organic sol vent
such as parediSdhe farmatioar of apebueert filon veithe poednyabsyi weltabihty| aidodiability. sal i ne
or a soft contagt | ens storage solution,. and a hi gh-pressure .steam
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[ 0008] The present invention relates to a nethod of manufacturing a contact

| ens neflars diis methodi dsongresencoprobiems fen somasecialidational and a coating forned
on at | east a Eortion of a surface of said base material, wherein said

cont act PE{<LBA ¥ dHBRINVENIIEessed by pl asma pol ynerization in a
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' after coating the lens surface while the lens contains no water, an extraction step with
- -an organic solvent such as alcohol, a water introduction step employing physiologiéal
saline or a soft contact lens storage solution, aﬁd a high-pressure steam sterilization
step, the film that is formed on the lens surface is able to withstand volumetric
swelling of the lens and the surface of the lens does not have deficiencies that become
problems when the lens is worn, as well as having surface water wettability and
durability -adequate for wearing. | | _
f0008] The present invention relates to a method of manufacturing a contact lens
material comprising a contact lens base material and a coating formed on at least a
portion of a surface of said base material, wherein |
said contact lens base material is processed by plasma polymerization in a
mixed gas atmosphere of methane and moist air, and then treated with plasma in a
nonpolymerizable gas atmosphere to form said coating.
Furthermore, the present invention relates to a method of manufacturing a soft
contact lens, wherein

water is introduced into the contact lens material manufactured by the above

method to obtain a soft contact lens.




water is introduced into the contact |lens material manufactured by the
above nethod to obtain a soft contact lens. 3 [0009] The present invention
- can provide a soft contact |ens having a smooth surface possessi ng good
water wettability and durability, and nore particularly, a soft contact

| ens conprised of hydrogel that contains silicone as a | ens conponent. BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0010] The present invention wll be
described in greater detail below [Method of nmanufacturing contact |ens

contact 1OASF RoTRF Piserlfeningan hebiiokcr ponhi Smebamae e °
tact | | . . e o
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pol ynerization in a m xed gas atnosphere of nethane and noist air, and then

t r eat ed BEST NOREHBORICARRMIDG Ot THEINY PEFIA nosphere to form sai d
coating. [0011] The aforenentioned contact |ens base material can be a

pol yner [#8p8b1 e Bhe pissed arvrgtian il bs glescribseldn grestangetaildhele®one- cont ai ni ng
copoly C blL.e of .becom n hydr ogel., having the shape of a contact
| ens. g:[i\getﬁgﬁlgfpgpgfag gé’Pgtaeﬁlr?ﬂ%Fﬁa%%aL]novm as those for soft contact
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sil i cone-contai ni ng macronononer, and at | east one hydrophilic nonomer. An
exanpl e mirtiam ofipphifach b said basometamahonlerthe snethod of ehwniatiuyihgiad eoapict
gamua- net hacr yl oxypropyl sil ane. . One exanpl e of si |l i cone-cont ai ni ng
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1] 4 treated with plasma in a nonpolymerizable gas atmosphere to form said coating.
[0011] =~ The aforementioned contact lens base material can b,e. a polymer capable of
becoming a hydrogel, preferably a silicone-con‘cainjn’grg> copolymer capable of becoming
a hydrogel, having the shape of a contact lens. Base materials that are commonly
known as those for soft contact lens may be employed. Speciﬁc examples of éuch
contact lens base materials are base materials comprised of copolymers obtained By
polymerizing a _mixture of at least one silicone-containing monomer, or
silicone-containing macromonomer, and at least one hydrophilic monomer. An
example of an applicable silicone monomer is
tris(trimethylsiloxy)- gamma-methacryloxypropylsilane. One exémple of a
silicone-containing macromonomer is a siloxane macromonomer having a number
average molecular weight of about 1,000 to 10,000 with a polysiloxane structure in a
side chain, such as thét shown in General Formula (T) below.

[Chemical formula 1]




3 H2C=CH G 0+R80~-R6 CCINRS NCIOHR2C D  MHH R R\ RBRQS ,OS R/ .
t OSi-C3HEOCH2CCH2CH3 (1) RR3 - '".. 3 H2CCH I1-0-Rgo 7-0oCN RS-NCO-H2C 0
"HHJ[Inthe formula, Rl, R2 and R3 are each i ndependently selected fromd
to C4 alkyl groups, R4 is selected fromdd to C6 alkyl groups, RS is a
residue in in which NCOis renoved froman aliphatic, alicyclic or
aromatic diisocyanate, R6, R7, R8 and RO are each independently sel ected
fromd to C3 alkylene, nis an integer of 4 to 80, and m and p are each
i ndependent lgg.an i nteger ofg 3 to 40.] Exanples of hydrophilic nononers are

2- hydr oxyethyl’ met atdl N _Nldi merhyl acryl ani de,

N- vi nyl )%%%rﬁr?’(% é{%ﬁ&%tﬁayﬁ;gl irﬁ_g&aci d. Japanese Unexam ned Patent
Publication (K®KAI) No. 200H 311817, Publii shed Japanese Translation of a
PCT International Application (TOKUHYO Heisei No. 10-509763, Japanese
Unexam ned Pat ent Publ i czkti on (KOKAlI') No. 2003-228029, Published Japanese
Transl ation of a P nt afnati ofal Appl i gati-on (TOKUHYO Heisei No.

11- 502894, and tfhé“ﬂi @—csl' fiéf%sﬂls‘é‘éﬂzﬁﬁﬂi% details regardihg contact

| ens base materiall fhatg,ar'e sgjtable fgr use in the present invention.

[ 0012] The contact |ens base material canp be manufactured by vari ous,
conventional techniques (such as |lathe cutting, spin casting,; and cast
nol di ng nmandPBact uri ng net &gf)’ _?n t he ¢ast nol di ng manuf acturi ng net hod,
t he | enstCsC-rerovERdFBma ReoNd hen processed to forma coating
(processed by pl asma polyné[ri zaﬁi on under a m xed gas atnosphere and

~treated with plasma under a nonpol yneri zabl e gas at nosphere as set forth
above) . [[D@iSforimuld, IRy, RremdRs arevechiindgpenfientlyoseéated fronf GdrtedChnlkyl | east

a'portion of the : ) . L . .
groups, Ry is selected from C1 to C6 alkyl groups, Rs is a residue in in which NCO is

removed from an aliphaﬁc, alicyclic or aromatic diisocyanate, Rg, Ry, Rg and Ry are
each independently selected from C1 to C3 alkylene, n is an integer of 4 to 80, a:nd m
and p are each independently an integer of 3 to 40.]

Examples of hydrophilic —monomers are 2-hydroxyethyl methacrylate,
N,N-dimethylacrylamide, N-vinyl-2-pyrrolidone, and methacrylic acid. Japanese
Unéxa.mined Patent Publication (KOKAI) No. 2001-311917, Published Japanese
Translation of a PCT International ‘Application (TOKUHYO) Heisei No. 10-509763, .
Japanese Unexamined Patent Publication (KOKAI) No. 2003-228029, Published
Japanese Translation of a PCT International Application (TOKUHYO) Heisei No.
11-502894, and the like can be referred to for details regarding contact lens base
materials that are suitable for use in the present invention. '
[0012] The contact lens base material can be manufactured by various.
conventional techniques (such as lathe cutting, spin casting, and cast molding
manufacturing methods), in the cast molding manufacturing method, the lens is
removed from the mold, and then processed to form a coating (processed by plasma
polymerization under a mixed gas atmosphere and treated with plasma under a
nonpolymerizable gas atmosphere as set forth above).

[0013] In the present invention, the coating is formed on at least a portion of the

surface of the contact lens base material. The coating is formed by processing the




surface of the contact |ens base material. The coating is forned by
processing the 5 contact |ens base nmaterial by plasma polynerization in a
m xed gas atnosphere of nmethane and noist air (referred to as."first

step”, hereinafter), followed by plasma . treatnent in a nonpol ynerizable

gas atnosphere (referred to as "second step”, hereinafter). In the present .
I nvention, the term "processing by plasnma polynerization" refers to
generating a plasma state by an electrical discharge in a suitable degree

of vacuum i.n | asnma | yperization device.and form athinfilm :
(pol yror Siftstef PREGmRRrT BY S iens PobRid-iBuBE i R el Mo be Was e

mat er i al ymefHifle anbilARHIBR! (r¥ehid Rb A8 MHirs! GEEY, SherlnBR, FARWAANL bl
outernost [ayer of the surface of the base material “wth a

nonpol ynegdtimahl 6n 0@ snonpoBiddriZabBSEas HaRosphetd qrdfeired tot &P, "stdvadcompgct | ens
base material is processed by plasma polynerization in a m xed gas

at nosphehaciohftet hade ahd poéssnt ainvenBpecithe c gy, "priocessigntlact plasms base

material is introduced into a pl asma Eigl yneri zation device and a ,vacuumis
gener at ebPly@enzatiog” 1ekers e | SpAPTaing & plasmi; staterbyt AB desiriedl dischsegcoin &

Vatuom cRURRE dealfel VATHARR EBhehb iR APh ke oo AREES Bih BB, e
surface @gl)ﬁ'@r fﬂ&éifﬁﬁn @ﬁ@tﬁlé{ﬁj‘x‘ﬂnet@%lé)ﬁhst&ﬁhb@Eﬁﬁé@éfth@'?ﬂsegﬁﬁtewaﬁranhs
t hroug T mat eri-al

di scharg sea S, gas, noisture and the like that are

adsor bed"ttqatth&iet withpRasihal' esfershia seodifit@ionadf the bogrpoadesaad the surticeaifar ged.
Thus, keeping the arrival pressure in the device constant prior to

pr ocessi thg base phtesiabwitblayrmpplymerigablalges contributes to reducing the
variatio&inb qual ity _hetween processing lots and within lots, and is
desi r abl ¥0i#bm lﬁ&éﬁypﬁiﬁéi cal and commercial perspectives. The arrival
pressure when (dr aw a cyum | p I l. t : 1.35
Pa, nore pref elga \@yﬁgsﬁu%[%g ’t !(K)Héof br?&et%ts Eet%%:%%? %'B%géf 1?' é%ﬁa‘{ss‘%(g%gr bﬁ%@% t han
1.35 Pa pilyRefAIalhe ABGAYAE alnlpiére! Fiph@RardehndUabist ¥ir.( t HRecifi@llyahion in
coating t hi ckness) between processing lots and within |ots can bé reduced
due to tdumt=t lact sasefmgrsiahilsmtfoddcahitthe plasthageiphetitatiodedivive anidagas
adsorbed to the contact |ens base material, as nentioned above. To

di schar geacyam igigensratedtie baing the agrival pressure within the device to below a certain

range. When the contact lens base material is conveyed into a vacuum device and a

vacuum is drawn, in addition to gas adsorbing to thé surface of the device, occluded
gas on the interior, and gas that is discharged through seal materials, gas, moisture and
the like that are adsorbed to the contact lens base material beiﬁg processed is
discharged. Thus, keeping the arrival pressure in the device coﬁstant prior to
processing by plaSma polymerization also contributes to reducing the vé.riation in
quality between processing lots and within lots, and is desirable from both practical
and commercial perspectives. The arrival pressure when drawing a vacuum is
preferably equal to or less than 1.35 Pa, more preferably equal to or less than 1.30 Pa.
Equal to or less than 1.35 Pa is preferable because the variation in quality (the
variation in coating thickness) between processing lots and within lots can be reduced
due to the effects of gas adsorbed on the surface of the device and gas adsorbed to the
contact lens base material, as mentioned above. To discharge gas within the device to
within a certain range in this manner, it suffices to employ a vacuum pump having the

ability to reach the targeted degree of vacuum; a hydraulic rotation pump, dry pump, or

6




wWithin a certain range in this manner, it suffices to enploy a vacuum punp
having the ability to reach the targeted degree of vacuum a hydraulic
rotation punp, dry punp, or 6 any conmonly known punp nmaybe enpl oyed. Any
measuri ng apparatus capable of measuring the pressure within the

prescri bed range may be enpl oyed to nmeasure the degree of vacuumw thin

t he device; exanples are di aphragm vacuum gages and Pirani vacuum gages.
Further, in the present invention, to uniformy and efficiently process
the surfaces (fraont, curved surface aqgw%?se'curved surface e %ontact

f
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-isin a state ar vacuum 1t 1s desir t the contact |ens
base nat&gréd oft VicBRvikhiD §Rd d&QEY; dkhmpRe éfe disphiagntvactufgageii@ld Pigarr
greater than 1 percent, wth the surface of the contact lens base nmaterial
t 0 i ncr easeumhgagss.abifirittey, infth¢ heesemtnneattionetrsurhfsmlyrand effwliendlyrprogess
processing. Any material that is comonly enpl oyed in vacuum devi ces, such

as st ai rihesyrigedseiront gymrvedesustase aid dbage cufved isugpcoieristie sontqeh dems) basace t he
d f ithin the device.h hed.t he. i bed
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the |l ens, an possesses good water wettability an urability 1's forned on

the surf®epadle toheuppeAsthe cngict IensObadiDinaterial thiolgh Nimeldt coftastf efck @sul ts in
a coating filmhaving flexibility on the surface of the lens, and permts

t he f or nmnitash obEqual ewogheatarrthac é reocsnt, twidh ther sefase afithe ¢ddadt il whse not
formin the coating filmon the |ens surf%ce even after extractiopn with an
or gani ¢ Watetishto ngragse thegstalbibiy of fhsy epntacd lews basempteriplofuring processyig: |

herei naf ' i ntroducti . Coloi cal I
or " th. 4 eyt Sounnbory Reles B FRaSTH RO R SR BogTo' of
cont ai ni g, saEAbldyed 85 i 8R! BhtefiAn 100 ppm of noisture. Mist air in the

formof dry air containing’equal to or greater than 150  ppm of noisture is
pref er alfl0e15]150 Oncelihdzgpgel sacure withéf tHeadBvice Razdred&kdt the 4R€scrippdn i s of

even greater preference. In this process, noisture content of |ess than 150
ppm i n dwgssare range, avdizsidgab pénisthvae sad mastains dntrodvicad inde thg devi¢am anthe il m
formed rt bgl,shee for a coating that is flexible, able to withstand swelling of the lens, and |
- possesses good water wettability and durability is formed on the surface of the lens.
' The use of moist air in the first step results in a coating film having flexibility on the
surface of the lens, and permits the formation of a smooth surface such that cracks and
the like do nof form in the coating film on the lens surface even after extréction with
an organic solvent such as alcohél (referred to as "alcohol extraction", hereinafter) or a
water introduction step employing physiological saline or the like. In the present
invention, the term "moist air" refers to air containing equal to or greater than 100 ppm
of moisture. Moist air in the form of dry air containing equal to or greater than 150
ppm of moisture is preferable, 150 to 1,000 ppm is more preferable, and 150 to 400
ppm is of even greater preference. In this process, moisture content of less than 150
ppm in dry air is undesirable because the crosslinking density in the film formed on the
surface of the lens increases, tending to form a rigid film, and cracks and the like tend

to develop in swelling steps such as alcohol extraction. Examples of moist air

preparation methods are: mixing moisture as an impurity during dry air




surface of the lens increases, tending to forma rigid film and cracks and
the like tend to develop'in swelling steps such as al cohol extraction.
Exanpl es- of noist air preparation nethods are: nmixing noisture as an
impurity during dry air 7 manufacturing; m xing noisture by causing dry
air to pass through distilled water when introducing dry air into the
device; and boiling distilled water in a glass container such as a flask
with a rounded bottom for exanple, mxing the steamthat is obtained with

dry air,_and.then introducing the m xture into, the vice. .. 1 The
i ng rueRarebtRe: AEGR Bofiick (5, Pt B Ak e Pes B SISl | e
first st ' ' - 5Q-.50Q.4:0..70. : ortion
of rro; et AnBOFICHE By gk Roobhed foyiCe; TP oS iAo Qg i RASROT L DT,
f or mat i ogbr@dinéich b b BRR vath 4 Raulded bottemdSortcxahpld, dsihg(thd stcphaBigsisi Ng
time increases) and the water wettability follow ng high-pressure steam
steril i zelithinnd witht dry eir; and thed imteedugingahe troxtuobingd Hentgvidee final product
soneti mes decreases. _A proportion of nmethane exceeding, this ratiqQ.is
undesi r di¥0&6hs alhs mixingrawe obmethane dg Mg apfmethang Beist pEh §mHEYRGdR t he
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cepar at | OF SEst PRR U REE ety B poR0 oy TR vARG A TGRS, KRiResbbdiotue o
epar at i AR G 8 f

S5 st o gt 58 P AR BimaTREIE Kl e e ST FRY RuBLAIANY o

air can duefacotofatleldeds tonds @o tdeereday (the prodesting tiraé hdvteases)damditlst waiei can be
separately introduced to forma mxed gas wthin the device. In the first
st ep; i twettabilityi fadloivang drighpecsgars stearh estendipgstiondthainiis ivenried puiepriapttbon to
the interior, of the device, with processing by plasnma _ polynerization being
conduct e?Ptaifingehe dinagpredygicpmatinanslepizas: nt aPiPSIoBRITRFNANSTXSSEIRE Wi t hi n

t he devige. The fl . e of e.m xad | i t hat

i s introdtic® oilﬁtuga%%éa%geeefg eﬁllt}]s foerrn )égﬁ eornggl%%/eg{%lg%bga%gtagggerlfl]g%r%%‘ug%pt;wef erably
2 to 10 gipcam if Wmdday 't}i‘eesM'fch'E ohé MrRI1BAls MPbstBOfigiAD AN sdpfatidh, 700 L,
for exanple. [0018] The processing by plasma polynmerization in the first
~step is aakinglind herikecofetheaidié polsieergfibn hasuhéwnta site obarpedeausdd by he
device and the pressure within the j device has been stabilized. The

pr ocessisigling di Theonixiag ratiegs srase prafergblydiremai dfetof5e35.

[0017] In the first step, a2 mixed gas of methane and moist air can be introduced

into the device, or the methane and moist air can be separately introduced to form a
mjxéd_ gas within the device. In the first step, it is desirable for the gas to be supplied
without interruption to the interior of the device, with processing by plasma
polymerization being conducted while using a vacuum pump to maintain a constant
- pressure within the device.  The flow rate of the mixed gas of methane and moist air
that is introduced into the device is pfeferably 1.5 to 20 scem, more preferably 2 to 10
scem, for a device with an internal volume of about 150 to 700 L, for example.
[0018] The processing by plasma polymerization in the first step is desirably
conducted after the gas has been introduced into the device and the pressure within the
device has been stabilized. The processing conditions during electrical discharge are
suitably selected; for example, a pressure within the device of 4 to 10 Pa, a discharge
output of 10 to 80 W, and a power source with low frequency of about 6 to 15 kHz
during plasma generation are desirable. Internal electrode-type and external -

electrode-type devices may be employed, for example. In all cases; known devices




suitably selected; for -exanple, a pressure within the device of 4 to 10 Pa,-
a discharge output of 10 to 80 W and a power source with | ow frequency of .
- about 6 to 15 kHz - during plasna generation are desirable. Internal

el ectrode-type and external el ectrode-type devices nmay be enpl oyed, for
exanple. In all cases, known devices 8 may be enployed to carried out. The
duration of the processing by plasma polynerization in the first step can
be set taking into account the desired thickness of the film and may be,

f le,. 3 10,20 ni fergbly 4 1o 19 i . 1 0019] . SECOND
STEP | n PRE. o BRIt 0 i fon i UpibtoRoa Tt oy 871 BRS¢ ne

af or eneng | | IS E . SL .in .o
nonpol y%drlglg'gﬁf%kgl% tﬁ%’?ﬂn%ssgﬁg‘%[eﬁ% %&t e %E%E%ﬁ?&%ﬁ?%éﬂgﬁ tﬁlﬁlénﬁf/(ﬁophi lic

proper t yiheffilinhend fay ibagdfor @Rakfle, 8020 efautby, prefeeibly 4 Be 10 henstecond step
after formng a coating base on the surface of the contact |ens base

nat eri al [(0h9} he SECONIZSEEP The nonpol yneri zabl e gas enployed in the

second step has an etching effect, functioning . to mcre_gf)e hhe,hydrophirl iC
property of tha demtierendystar.cho niet Kendgadeniy haget matesiab foopingdicon t he -

| ens b ial in the fi _.Th _ b duct ed
D iy e
R

e second 'step tthe first step in the

-same pl agim@néeRMbCeondubtiid de La6e1 step efert PDempPigos esingdasgas thasurfiee d€vi ce
has . been discharged follow ng the first step, the nonpol ynerizable gas
enpl oyedhe wontact ko bask siatepial & thetfinstistepd. Theynohpolymerzable gps employaé case

of- a silicone hydrogel, it is possjble _to increase the te ttability,
for exanpl the segopfeteiobaemn piehing: pidccto finctioninggite H&ﬁreafs\ggae@f%gphlﬁc

unprocessed sta becones abopit to .. 60 e i | e

robsur ey OB RN dpoR ot Rty Brer Rl ofRETES BB C o

step Ca_fhg 1ORAT tn thefiRALRD. NYHE QRRIAd GePLAPBEnlENGilETR sabdd plagRa and it

I.s possible to increase the contact angle to about 40 degree, in .the

af or emenddviveesh thasrst 510p261 withea diffenanlplasend dedite gBein érppaymdtive of he

second step refers to a 1g(gas ' )
‘workability and the like, it is desirable to successively conduct the second step
following the first step in the same plasma device. In that case, once the processing
gas in the device has been discharged following the first step, the nonpolymerizable
gas employed in the second step is introduced. In the first step, in the case of a
silicone hydrogel, it is possible to increase the water wettability, for example, to the
‘extent that the contact angle of 105 degree in unprocessed state becomes about 50 to -
60 degree, in the contact angle measurement by a liquid-drop method employing

~ distilled water. The second step can impart a greater hydrophilic 'property to the lens

surface, and it is possible to increase the contact angle to about 40 degree, in the
aforementioned case.
[0020] The "nonpolymerizable gas" employed in the second step refers to a gas
not having the property of depositing on the surface by plasma processing. Such
gases can be broadly divided into those that do not contribute to chemical reactions,
such as inert gases, and those that contribute to chemical reactions but do not have the

property of depositing on the surface. Specific examples are helium, argon, Hz, O»,

N, H;0, NHs, and air.  Of these, oxygen, argon, and air are preferred, and oxygen is
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not having the property of depositing on the surface by plasm processing.
Such gases can be broadly divided into those that do not contribute to
chemi cal reactions, such as inert gases, and those that contribute to
chem cal reactions but do not have the property of depositing on the
-surface. Specific exanples are helium argon, H2, 02, N2, H20 NH3, and
air. O these, oxygen, argon, and air are preferred, and oxygen is 9 of
even greater preference. The "air" referred to here can be noist air. The

moi st air_ described in the first.st b | oyed...] 0021] In th
Second St Bk praiehd ool it oSRoRRON RS e B RAah R BB HORE v 1 ¢

I nt ro?gcéipﬂestcﬂﬁe@ﬁ?th.% %asrrtéf)ea%%icgfb%ﬁl?%dj nterrupti on and using a vacuum

punp mal ntarn a cons pressure w n the device. A pressure within
the pl asipg21eVvi methefsedorddostd® aPell itths Febidslle t& dbitiict &e plshe tRdtm¥ntand a
power source with |ow frequency of about 6 to 15 kHz duri ng plasm

gener at i whilaisratsingatheegas\ihén thehdevica tvathnat intetruptéorpfind hising asmeuwievi ce i s
about 150 to 700 L, the flow rate of the nonpolynerizable gas is

pr ef er atiymn toomeintgip ageaspntmsesugs withingbe device.o Apressurp withindheplasmpon of

t he pl aspa.processi in the second. st o set taking into.account

t he etcﬁb&rﬁi%oam%lah@ HSCRATES O YUY %ﬁ@c@@ﬁgaﬁgf R E’EFethﬁrclu ¥second
step; f Lt . o) : ] an rably 1
fo 5 m nirBEiey By Shyhts 8151817 Bhuidp RRER BShektin, M kBl ATH IR e PO
- | ens  basigtepid] eFdlae Of thehslagh® \devizk &R Sbolit 150fthi TS L dlie oty ematdfniet 0 be
formed on at least a portion of the surface of the base material, but it

i s desi rmimpylyheerizetleogmr ist frefeeatily rleS sorXasewmyfmoteeprefasgklynditerlilascenirhe

thi ckness of the coating is inportant. with regard to the water wettability
and dur abhg durgties of the plasms prasgsaive In fiesacand kigR $an b setfakiag 4Bt AGeRUN be
nmeasured, W th.an guto | ¢ el Linsoneter.. |nstead of .ditfect] suring the
i cknedu®"ebghidi 8 B tht TS o BE FFPcering &t sop raronyb SorehLRAR: fohi U an
aut omat '&a;ga d, RSQNBIeSet 30 kécohasﬁ’nl§Hliﬂl9c§§,'aghzyréf9ram)ﬁf% balifudhe | ens and a
silicon wafer ‘on the conveyor tray, nmeasure the thickness of the filmthat
i s formgadopr tAecoatihg can bagbened andhasiaficetdfithe chhdaos lehs bhseematenial bhe

t hi ckness of the coating that has been fornmed on the contact |ens base

mat er i althe Bheve siepk nds suffisep forfthe aohiin® o be fosedren st leastsa pariioa gfrteer abl y
100

surface of the base material, but it is desirably formed over the entire surface of the
basé material. The thickness of the coating is important with regard to the water
wettability and durabilify of the lens surface. The thickness of the coating can be

 measured with an automatic ellipsometer. Instead of directly measuring the thickness
of the coating formed on the contact lens base material with an automatic ellipsometer,
it is also possible to place both the lens and a silicon wafer on the conveyor tray,
measure the thickness of the film that is formed on the silicon wafer, and adopt this
film thickness as the thickness of the coating that has been formed on the contact lens
base material. The thickness is preferably 90 to 2507 Angstroms, more preferably 100
to 200 Angstroms. A coating thickness of equal to or greater than 90 Angstroms is
preferable because it affords high coating heat resistance and does not result in a
decrease in water wettability following high-pressure steam sterilization. A coating
thickness of equal to or less than 250 Angstroms yields high oxygen permeability.
[0023] [Method of manufacturing soft contact lens]

The method of manufacturing a soft contact lens of the present invention is
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to 200 Angstronms. A coating thickness of equal to or greater than- 90
Angstrons is preferable because it affords high coating heat resistance.
and does not result in a decrease in water wettability follow ng.

hi gh-pressure steamsterilization. A coating thickness of equal to or |ess
than 250 Angstrons yields high oxygen perneability. [0023] [Method of )
manuf acturing soft contact |ens] The nethod of manufacturing a soft contact

| ens of the present invention is 10 the nmethod wherei'n water is introduced

into th ] f.act of i t hod
o obt o hE BRRRE whEdh REter§] Bheol[RU F HE Rpts 1ol el RUIRIRANEELTEL D0
known L8 9fbrembfdnel 9dthdd to SMBnCORMEGIntdce khsMBt eri al obtai ned by the

af orenenti oned nmethod can be imrersed in physiological saline or a soft
“contact |ens STherager dataduction can batcondutal tatadmownOmethbdFoBpesificaly, .
processing to introduce water, the soft contact lens can be sterilized by
pr ocessithe contadt lengymaprrind obiadnest baithe sforenesniioped methnd essnbaitamersad in
‘material .can al.so be subjected to.the extraction treatnent with an organic
sol vent BWrigloeiea) sline M@%?W?%é‘i}@tsﬁﬁﬂget "T"é‘étﬂ%‘i?tmtr?‘itiu‘?@ V&BLET act i on

treatne nb ted-by. kpo : n r ve
unpol yrrgp(l)%gd n%%%e%g @ﬂ?%élrlrlgrgj, %\@Wﬁgiﬁ’ Etggpsé)#’algﬁ%ﬁgt |Ier111§t e g‘gﬁt act
| ens matsgsipld thAbroteSsiRg QViBDHERI-hiesBE Q@8R bI . exalphe  THCESnth& Rndi ghly
flexi ble coating on the Surface of the contact lens material that is

obt ai nedndtyrislhen mbdohindsubi ectdibtophe setrhctionvesatment, with an srgangssddvent peior educe
or prevent separation, cracking and the l'ike of the coating during the
above- dde dhe beterantrpdectiogntreatmeat. melhis gxidactioncireatimentoerncbs epnductask bient .

THus, acgcording.to th resent invention, . a soft contact l.ens of od.
wnter aooummrpgds PSRN ey e a PP B Bef PO QLB R Blhness
can be ' @g@ ; - Q. ' | L e §; her
descri bggé @ié‘?ge\?\/nabas gg IgrEeSc eoé%g%.ﬁgﬁgﬁé@%%?é H?ZA’ %%@g%kdé%lk%bé%t i%]%&% S not
l'imted théretiBe highlyoRkxilessamigesn thdZbicelof MMeishbet Wdsn@aesial ek is ens
base material Manufacturing. Exanple A: Synthesis of nacroner

obtained by the method of the present invention, it is possible to reduce or prevent

separation, cracking and fhe like of the coating during the above-described extraction
treatment and water introduction treatment. Thus, according to the present invention,
‘a soft contact lens of good water wettability and durability in addition to high surface
smoothness can be obtained. |
EXAMPLES
[0025] The present invention will be further described below based on examples.
However, the present invention is not limited to the follo,wing examples.
[0026] 1. Manufacturing contact lens base material
Manufacturing Example A:  Synthesis of macromer

To a three-necked flask were charged 8.88 g of isophorone diisocyanate, 0.025
g of a catalyst in the form of dibutyltin dilaurate, and 45 mL of methylene chloride and
the mixture was stired under a nitrogen gas flow Next, 20 g of
alpha-butyl-omega-[3-(2,2-(dihydroxymethyl)butoxy)propyl]polydimethylsiloxane
was precisely weighed out and added dropwise to the flask over about three hours, and
the mixture was reacted. When the reaction had progressed for 48 hours at room

temperature, another 0.025 g of dibutyltin dilaurate and 23.3 g of polyethylene glycol
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To a three-necked flask were charged 8.88 g of isophorone diisocyanate,
0.025 g of a catalyst in the formof dibutyltin dilaurate, -and 45 nL of
-met hyl ene chloride and the mixture was stirred under a nitrogen gas flow.
Next, 20 g of ' - o '

al pha- butyl - onmega- [ 3- (2, 2- (di hydr oxynet hyl ) but oxy) pr opyl ] pol ydi net hyl si | oxa
ne was precisely weighed out and added dropwi se to the flask over about
three hours, and the m xture was reacted. Wen the reaction had progressed

for 48 . 0 of 1.4] i {Laurate
and 25, 31gcpabat B hERREY St Bro R Wetaduie anaBu bl dotht

preci selffaspebgheshoautzaiin@ed e Tl aRvuee WA EdRred vABK aRMERUADRYE 289

m nutes. The m xture was covered with alum numfoil and stirred until the
absor pt i stifredaumtdil (tRe 266brptivet hand (2,860 @rdi)n@riespdrtiing o tyaisatganiate InRIR
(infrared radiati on absorption spectra) analysis di sappeared (a reaction of
about 4dinirased gadiatio ghsarphipie rsaﬁanaé)anazvgxsh@lsma@m @r fegetionn of fahphé$ added

to the solution, after which the m xture was shed with a_.large, quantity
of wat erOUERRYEOR SIOPEIATTe) | Medulgne Phionids psniiriigs a4 oaheTorst rof f

yieldin Wt WIREL 1 LAVE I ' : (based

on polys ngﬁ‘gE@gﬁ{/erm _on?v.ag[ 0 géﬂ V@én%?%g? gﬁ%ﬁgygg%{?%%h{%@hu (gct uring

contact f1ghed.bapiee IBkEAT das thEPWistBled &FFO¥ieldifs W hR¥RMrWith OATHRBIHRF

obtained in Manufacturing Exanple A about 15 g of

t ri s(triavetdgy nsolbay) weightsf-2y@d(héherssd axyaysyydnsicoanasionpbout 11.1 g of

N, N- di net h%I acryl am de, about 0.003 g of a coloring material in the form
a

of 1-anilPPAl- 4- (Manyfaginpag Brrpatehrioadtmufacirng eontasidenshase oteadlg of a

] i tion,jnitiat i the f f ) \ . .
bheny! bi s(2. 4 A0 3 Byobdie SP5HitomToReRame oRiiner: e Meimradipies 20
b t T ! : ed
S G L L e

conpri seotf 11.pQ ¥PNINMi @6ty dchamRRe Bbaird).0@3MVe lofMDLSI6riNg hent&TTh ABd, and
pol yneri zation was { conpleted by irradiation tor 20 mnutes with radi ati.on
i n the Wrmoofi satillisoi4-ghvingBeszyjamiasttmmjuimbngbend dpunNWdieg vhem

pol ymeri zati on had ended, .the polynerjzation product s renoved fromthe
nol d, yiRolnefizaioBont act [HHYOhase n the orm of

phenylbis(2,4,6-trimethylbenzoyl)phosphineoxide were mixed for about 20 hours at

room temperature to prepare a mixed monomer solution.. The mixed monomer
solution was then placed in a contact lens-shaped casting mold comprised of
polypropylene, the upper and lower molds were combined, and polymerization was
completed by irradiation for 20 minutes with radiation in the UV to visible light (380
to 450 nm) at about 35 mW/em®.  When polymerization had ended, the
polymerization product was removed from the mold, yielding a contact lens base
material.
[0028] Manufacturing Example A-2: Manufacturing contact lens

About 4.5 g of the siloxane macromonomer obtained in Manufacturing
Example A, about 15 g of tris(trimethylsiloxy)-gamma-methacryloxypropylsilane,
aboﬁt 105 g of N,N-dimethylacrylamide, and about 0.18 g of
phenylbis(2,4,6-trimethylbenzoyl)phosphineoxide were mixed for about 20 hours at
room temperature to prepare a mixed monomer solution. The mixed monomer

solution was then placed in a contact lens-shaped casting mold comprised of
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-material: [0028] Manufacturing Exanple A-2: Manufacturing contact |ens
About 4.5 g of the siloxane nmacronononer obtained in Manufacturing Exanple
A, about 15 g of tris(trimethylsiloxy)-ganmma-nmethacryl oxypropyl sil ane,

about 10.5 g of N, N-di nethylacryl ami de, and about 0.18 g of

phenyl bi s(2, 4, 6-tri met hyl benzoyl ) phosphi neoxi de were m xed for about 20
hours at roomtenperature to prepare a m xed nononer solution. The m xed
nmononer solution was then placed in a contact |ens-shaped casting nold

ot bor siiferoniTenh hERirRRY a5l Towl Bt P bR D gk Cfﬁmg%%h”ed
radi ati og, nEﬂelIeB% Onaﬂﬂi dﬁﬁ dgﬁ@rﬂlﬁﬁgé W(I@ dlahgnl}ﬁ%@fﬁ)v tvﬁllgw“'flg}ﬁ%nvve d from

When pol yner | zat merization uct was

the nol do W56l dinf)g a8 &BRItAGH Inewscﬂa%se W@i@ﬁePb@beﬂzﬁﬁ&Q] hdd agride@, khdhe
contact |ens obtained in Manufacturing Exanple A-1 was placed in a plasm

pol yner i rdymerizatieni pd(oi was aambwed froa th@lmmtd gicldibgut cémdcet Jenanshsa vacuum
was drawn tqg an arrival pressure of 1.24 Pa. Next, a m xed gas of nethane
and noi smateﬁfﬂr (rml sture concentration 150 ppm) with a mxing ratio
(rrethane[g I f160 40 (gas flow rate: methane = 1.8 (seen), noist
air = H? ccmy* ®introduced into the device and processi ng by plasma

pol ymeri zati Orﬁéﬁ%ﬁgﬁqgﬁg %gtafu%ﬁ R Maﬂﬂfa%&:ﬂ% %m@‘?ﬁs w %ragf éa‘é’ceﬁﬁf?e

frequency of 1 I scharge power

pr ocessipigsnippolprcdrididh d’éﬁ@dﬂ@mﬂﬁﬁl frtemal feluthe\ife®oudl U(CBE}?éﬁid alvaquiingen was
introduced into the device and plasma treatnent was conducted for 2 m nutes

at a pressiraendd ad aBayal préssemudidd Bd.  ISektiHa mixedigas of methangandoowist of 40
W' The thickness of a filmiforned n a si.licon wafer processe oget her
Wi th ¢ hetlf GRASWEConpeRkrHa] 34 PRBLVA 2ODXARG S ILPRetIRneRmait 2tk %ﬁé&

e 10T g A el 2R RSRESLOF 2ol i RSF gl o

packed i ReBad®PRDcsRimP b Plasma polymerization was conducted for 6 minutes at a
pressure of 4 Pé, a frequency of 10 kHz, and a discharge power of 40 W. Next, once
the processing gas had been discharged from the device, 3 (sccm) of oxygen was
introduced into the device and plasma treatment was conducted for 2 minutes at a
pressure of 4 Pa, a frequency of 10 kHz, and a discharge power of 40 W. The
thickness of a film formed .on a silicon wafer processed together with the lens was
measured at about 200 Angstroms with an automatic ellipsometer.
[0030] Following‘ processing, the lens was immersed for about 5 hours in
methanol, replaced with a soft contact lens filler solution, packed into a lens shipping
case, and subjected to high-pressure steam sterilization processing at 121°C for 30
minutes. The following methods were employed to observe the surface of the lens
obtained and evaluate it for water wettability (contact angle measurement) and the
durability (scrubbing durability) of the hydrophilic film on the surface. The results
are given in Table 1. As shown in Table 1, the lens obtained in the present example
had a smooth, soft surface (Fig. 1), good water wettability and durability, and adequate
physical properties -as a soft contact lens.
{0031] (a) Inspection of external appeé:rance

After wiping moisture off the surface of the lens, a VH-8000 digital HF
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‘case, and subjected to high-pressure steamsterilization processing at 121C
for 30 mnutes. The followi ng nethods were enpl oyed to observe the surface
of the lens -obtained and evaluate it for water wettability (contact angle
measurenent) and the durability (scrubbing durability) of the hydrophilic -
filmon the surface. The results are given in Table 1. As shown in Table

1, the lens.obtained in the present exanple had a snmooth, soft surface
(Fig. 1), good water wettability and durability, and adequate physical

properties as a soft .coptact |lens. [0031],K (a) l.nspectian of.external

Bbpear arfbleraiteBs T RoRRAee (BB, e SR o Plap BB iR e o B 18 R 0
digital ﬁf&tc a?ﬂi“cf gope made by Keyence Corp. was used to exam ne the
surface of the len or . scratches and cracks. [0032] (b) Evaluation of

surface [098ZF Web) Ehlubtiyn O£ QBRtRE twAROKEIBERST (E B ahglcAhéRuramdiitNg

noi sture off the surface of the lens, the | ens was attached on a support
and the cont acAftemyipngamistersoflf die byrfadeef] thelems; theadpnsmtah ettactiedhomasti | | ed
wat er. [0033] (c¢). Scrubbing durability test The. |l ens was placed. in the palm
of the HARBOTtANd $he copfaetangle Biag nagasuisd By the diayid-dronmsthefgridh distilled scr ub
the front 1:and. back sides of the lens, and the |l ens was thoroughly rinsed
with di stFfted water. This cleani ng cycle was repeated, and the nethod

descri bg@og4y (b) SibbBgs Hsad fyeasure the contact angle after 10, 20,
ORtve (LU oL Seubling e Gur abi lity of the hydrophilic film

on the surfacerhe [803%ds Phsaedie tie Phien 06rhadhnd,enSofthioaitdre derisncleaning

Manuf acturing Exanple A-1 was placed in a pl'asmadgol ymeri zation device

(wit h arsoluftoarwad employed tofcrabdhe fronDand bankesidesvafdhetensywagd thealans wes an |

~arrival pressure of -1.24 Pa. Next, a n xed gas of nethane and noi st - air
(i st urteorysRlynipsad; with 1¢atiflshyvaigre h Tatsnelgamne rcatﬂiecwemmwga #Bsdheair) of

R R e R TR T s
conduct efh §1@mimy By dMs B vafuat the durability of the hydrophilic film on the surface.
[0035]  Example?2 o | |
The contact lens obtained in Manufacturing Example A-1 was placed in a
plasma polymerization device (with an internal volume of about 170 L) and a vacuum
was drawn to an arrival pressure of 1.24 Pa. Next, a mixed gas of methane and moist
air (moisture concentration 150 ppm) With a mixing ratio (methane:moist air) of 60:40
(gas flow rate: methane = 1.8 (scem), moist air = 1.2 (scem)) was introduced into the
~ device and processing by plasma polymerizaﬁon was conducted for 5 minutes at a
pressure of 4 Pa, a frequency of 10 kHz, and a discharge power of 40 W. Next, once
the processing gas had been discharged from the device, 3 (sccm) of oxygen was
“introduced into the.device and plasma treatment was conducted for 2 minutes at a
pressure of 4 Pa, a frequency of 10 kHz, and a discharge powé; of 40 W. The
thickness of a film formed on a silicon wafer processed together with the lens was
measured at about 170 Angstroms with an automatic ellipsometer. Subsequent
processing and evaluation of the lens after processing were conducted in the same
manner as in Example 1. The evaluation results for the lens are given in Table 1.

The lens had a smooth, soft surface (Fig. 2), good water wettability and durability, and

adequate physical properties as a soft contact lens.
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pressure of 4 Pa, a frequency of .10 kHz, and a di scharge power of 40 W
Next, once the processing gas had been discharged fromthe device, 3
(seem) of oxygen was introduced into the device and plasma treatnent was

. conducted for 2 mnutes at a pressure of 4 Pa, a frequency of 10 kHz, and
a di scharge power of 40 W The thickness of a filmformed on a silicon

waf er processed together with the I'ens was neasured at about 170 Angstrons
with an automatic ellipsoneter. Subsequent processing and eval uati on of

t he | ens r C isng were conducted in the same nanner as in Exanple
1. The e[\(/)glg%:ﬁti 8%’95}12‘2%&5 for the lens are given in Table 1. The lens had

a smoot h, sof ITiEdRES leht Qbtafled BOMhnBIcRIinCEkMblel AV 30 sliéaid kty, and
adequat e physical properties as a soft contact |ens. 14 [0036] Exanple 3
The contplasma polynebizatioredevice (Wit b ddternahgolengd] abode 1700Wb% apd acaduumn a

pl asma pol yneri zation device (wth an internal volunme of about 170 L) and a
vacuum Wasdigwaia anarayel pressusg of dr 2% Bar eNext, a nigedgas ofanethane ppdawigas of

(ot handahGnaihay Fynesnirtepmy b0 L SRPGWPare PR pish e bR 0 ot
et han _ B _ |
pol yrror 185 PR ks YRARMRG L 208 RBm} HaStal BF = L2065 T s B 6RR RN B P 2oT

frequencievitle 2 messmfpmsmw cROWRN Whs déhdbteliersk 4. PRGRuted BEa
processi ng gas had been di scharged fromthe device, 3 (seen) of oxygen was
i nt r odugeeksurd of 4 Pe, @ éeiyjemennd 10/kdbnant nedischarde puveer of QU edNeikqronze m nut es
at a pressure of 4 Pa, a frequency of 10 kHz, and_ a di scharge power of 40
W The théiipsperssing agasghad beanf disehagsesh onsithe devicoa? dpcopploet o8KEET Higet her

ith the | ' ed bout 150 Angstr i t ti

o T s oraaieed T o, Hiantvics, bt sl wanmeal & coranctet Toh2 Pimacart &,
i t i . i x71h

Do tot UL 6 0P ftuefloy oF (AR, ARAICGisBRarkd goliRCad Wi he

smoot h, thikhessWif #¢Rm(frbled Dh 2 GRRENWRARF pYRictRbl toétMenREhdtEabhd iway, and
adequat e physical properties as a soft contact |ens. [0036] Exanple 4
“measured at about 150 Angstroms with an automatic ellipsometer. Subsequent

processing and evaluation of the lens after processing were conducted in the same
manner as in Example 1. The evaluation results for the lens are given in Table 1.
The lens had a smooth', soft surface (Fig. 3), good water wettability aﬁd durability, and
adequate physical properties as a soft contact lens.
[0036] Example 4

The contact lens obtained in Manufacturing Example A-2 was placed in a
plasma polymerization device (with an internal volume of about 170 L) and a vacuum
was draWn to an arrival pressure of about 1.25 Pa. Next, a mixed gas of methane and
moist air (moisture concentration 250 ppm) with a mixing ratio (methane:moist air) of
67:33 (gas flow rate: methane = 2 (scem), moist air = 1 (scem)) was introduced into
the device and processing by plasma polymerization was conducted for 6 minutes at a
pressure of 4 Pa, a frequency of 15 kHz, and a discharge power of 44 W. Next, once
the processing gas had been discharged from the device, 3 (scem) of oxygen was
introduced into the device and plasma treatment was conducted for 1 minute at a
pressure of 4 Pa, a frequency of 15 kHz, and a discharge power of 44 W. The

thickness of a film formed on a silicon wafer processed together with the lens was
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The contact |ens obtained in Manufacturing Exanple A-2 was placed in a

pl asma pol yneri zation device (wth an internal volunme of about 170 L) and a .
vacuum was drawn to an arrival pressure of about 1.25 Pa. Next, a m xed

gas of methane and noist air (noisture concentration 250 ppn) with a

m xing ratio (nmethane:noist air) of 67:33 (gas flow rate: nmethane = 2
(seem), noist air =1 (stem) - was introduced into the device and

processi ng by plasna pol ynerization was conducted for 6 mnutes at a

s AR R T e e

(stem QiroQes¥ @8 NantesvalhdtonOst ARAlehd aftet PRoRShE Svedd CoRH@RER id HRALIROT Was
conducted for mnute at a pressure of 4 Pa, a frequency of 15 kHz, and a

di schar grapewess infExiinglé 1Th&het dviablatien seafltsafor ithenldmsrarediven m Table don waf er
processed together with the lens was 15 neasured at about 220 Angstrons

wi t h an Bhgtlspnhid asmoofs seitwilacaesd gumen weiphiiysaidndprabitite vad dausiibn of
‘the lens after processi.ng were .conductfed in the same manner as in Exanple
1. The e%ﬁ%‘%ﬂvﬁﬁyr@fﬁl?@aﬁ&rmﬁr@nraéhi?n&re given in Table 1. The lens had
a snoot hyyo$aft %ga}ﬁﬁg5 good water wettability and durability, and thus it
was adequately suffi‘crent as a soft contact lens. [0037] Exanple 5 The

contact |ens OffeabdifRsbtilendVapiaiRat i MidufasBiicCEfanipeas- IPhas §fladedl & a Pl asma
pol yneri zati on device (with an internal volune of about 170 L) and a vacuum
was dr aylasnee polyarerizatidn gevéssiwich ad imbmal vdluzé dPabolieXi0, Lpamd x sadeugpas of

met hane and_ .noist air (lm)i sture concentration 300 ppm with a mxing ratio
( met haneyaioirawnde gy agival poesawre @ abopy oot Pat eNexp aaixed gag ofgmethaaegind npi st

o T ALAEOHES Sop A I S TR ESEEA PP >
B N AT L S
i nt roduGe® theldevich and eyosessing By plaaiiFpdly@atiraivh wascondichdd fads hihutds M nut es
at a pressure of 4 Pa, a frequency of 10 kHz, and a di scharge power of 40
W The at hinrkssessoiof Pa, 4 fiequdngy rodd 0dii1z agil lai dischavgef prwgpradd@sWed Nexfet her
wtht h%nlcg %‘?e l\alr\%ts:essing gas had been discharged from the device, 3 (sccm) of oxygen was

introduced into the device and plasma treatment was conducted for 2 minutes at a

pressure of 4 Pa, a frequency of 10 kHz, and a discharge power of 40 W. The

thickness of a film formed on a silicon wafer processed together with the lens was

measured at about 190 Angstroms with an automatic ellipsometer. Subsequent

processing and evaluation of the lens after processing were conducted in the same

manner as in Example 1. The evaluation results for the lens are given in Table 1.

The lens had a smooth, soft surface (Fig. 4), good water wettability and durability, and

adequate physical properties as a soft contact lens.

70038]  Example 6

The contact lens obtained in Manufacturing Example A-1 was placed in a

plasma polymerization device (with an internal volume of about 170 L) and a vacuum

was drawn to an arrival pressure of about 1.24 Pa. Next, a mixed gas of methane and

moist air (moisture concentration 300 ppm) with a mixing ratio (methane:moist air) of

60:40 (gas flow rate: methane = 1.8 (sccm), moist air = 1.2 (sccm)) was introduced

into the device and processing by plasma polymerization was conducted for 4 minutes
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measured at about 190 Angstroms with an automatic ellipsoneter. Subsequent
processi ng and eval uation of the lens after processing were conducted in
the sane nanner as in Exanple 1. The evaluation results for the lens are
given in Table 1. The lens had a snooth, soft surface (Fig. 4), good water
wettability and durability, and adequate physical properties as a soft
contact |lens. [0038] Exanple 6 The contact |ens obtained in Manufacturing
Exanple A-1 was placed in a plasna polynerization device (wth an internal

vol une of _about 17 VCHUI;B s, or ' r e of
about laéfahsgyshf\?eg’f 4 IP)§° %@%336%35 of ne ’ha_én(rzlieggr%ﬁﬁ é}ﬁ% ‘s’}%%f’f _ r;‘g'i glt%%
concent rak i BeIRIY oadiHal Refldischftebd Foth {HERINRRES g@cﬁi) oAldiygé wa$0: 40
(gas flow rate: nethane = 1.8 (sccm, noist air = 1.2 (sccn)) was

i nt r odudgitochicatl dntoh theddariicee ardh plaprmackessinegt yas moadueted dbry Beninmsdsi atna was
conducted for 4 mnutes 16 at a pressure of 4 Pa, a frequency of 10 kHz,
and a dimessaregef goRar a dreqpenay oReik kHzopard a Hischarae @osien P WMadTheen

di scharged. from t he deyice, 3 (siLe of . oxygen s Jntroduceq into the
~devi ce g-h’&kﬁ?séé?faa&*@ FaRd %a%sﬁlﬁg%imf%f’ ‘%Fssfﬁﬁf’%ﬂbgswgg tﬁe qfﬂseg’%re of 4
Pa, a freguengy_ of : di sgharg . T i.ckness of
afilm frggar%ec?%oﬁgé‘bé% :fg%nAgvxgsgr é)?nsplr“g@legéegut.g%\gﬁg% hétzaﬁrlp S%Qﬁ\ﬁﬁért htt;ﬁ}bg%@e\%gs
measur eq,rglesing Und [AAARGAT SIS 18hd aﬂélnp?d&ewﬁgl vfer® lcbhARBSE L the Suhsequent
processing and eval uation of the lens arfter processing were conducted in

t he samamarm@nnerin &xanmplEtanfihe evvalifition evalltsaor o teas wr¢ givenrint Tabld dns are .
given in Table 1. The lens had a snooth, soft surface, good water B
wet t abi |They lems dhadupaphpothy sofingnrfagae goad evhy syaiabiliy ondr dysbilgy andof

contact l|lens. [0039 ExarTPI e 7 The con% ct lens obtained in Manufacturing
Exanpl e 286quafzRhysical prpneries as g sgufgn &Hé'ri zation device (with an internal

vol une ctg ja%out Néega?ﬂﬂtg7and a vacuum was drawn to an arrival pressure of
about 1. 91 a. Xt,” a m xed gas of nethane and noist air (noisture -

concentrati on 13{30cdestk 1¥hd Bb@in¥dXinNUahafac@iringEEhansle milstvadiplacedfin £3: 47
(gas flow rate: nethane = 1.6 (seem), nmoist air ='1.4 (Sseen)) was
i nt r odugdakma polymerization device (with an internal volume of about 170 L) and a vacuum

was drawn to an arrival pressure of about 1.24 Pa. Next; a mixed gas of methane and
moist air (moisture concentration 300 ppm) with a mixing ratio (methane:moist air) of
53:47 (gas flow rate: methane = 1.6 (sccm), moist air = 1.4 (sccm)) was introduced
- into the device and procéssing by plasma polymerization Wwas conducted for 4.5
minutes at a pressure of 4 Pa, a frequency of 10 kHz, and a dis.charge power of 40 W.
Next, once the processing gas had been discharged from the device, 3 (s'ccm) of
oxygen was introduced into the device and plasma treatment was conducted for 2
nﬁnutes at a pressure of 4 Pa, a frequency of 10 kHz, and a discharge power of 40 W.
The thickness of a film formed on a silicon wafer processed together with the lens was
measured at about 100 Angstroms with an automatic ellipsometer. Subsequent
processing and evaluation of the lens after processing were conducted in the same
manner as in Example 1. The evaluation results for the lens are given in Table 1.
The lens had a smooth, soft surface, good water wettability and durability, and
adequate physical properties as a soft contact lens.
[0040] Comparative Example 1 (Processing with hydrocarbon alone)

The contact lens obtained in Ménufacturing Example A-2 was placed in a
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into the device and processing by plasma pol ynerizati on was conducted for
4.5 mnutes at a pressure of 4 Pa, a frequency of 10 kHz, and a di scharge
power of 40 W Next, once the processing gas had been discharged fromthe
device, 3 (seen) of oxygen was introduced into the device and plasma
treatment was conducted for 2 mnutes at a pressure of 4 Pa, a frequency
of 10 kHz, and a di scharge power of 40 W The thickness of a filmforned
on a silicon wafer processed together with the | ens was neasured at about

oval unt: HRDE PRI AISE FRURS bk st iRREAT L FlmSERRRLER 1 BRASSARNA 2TC.
as in Ex@ﬁggﬁav@n toT!a}?ﬁFrY\;S’a(ll);;bt?ésjs% dtesHolt $.280Pa.t NedteH (@I, &F heahd whabl e 1.

The | ens a snoot surface, good water wettability and durability,
and adegtatigeddiy®i thaldepicopad pressisz By phibina@olyina@izatien Svas[cofditted for
Conparative Exanple 1 (Processing with hydrocarbon al one) The contact |ens
obt ai nedé minwWenatfaapressurg gf £Panpfrequen2y whd 0 kitre enid i disgharg@ ppivas oS W.

pol ynmeri zation device (wiith an internal_ volu of apout 170_.L) and vacuum
was dr awie¥te oape 4h¢ ipyegessipg ag hadopeem discharges from tﬁ%ﬂe}m& BsEeryy

met hane was __introduced jnto the device a roc i.ng by, _

ol yor | SaeB i SRk PG 80V iR, BRSmE RERRRAC dar LBy for 2
frequency; ' 3 4! 5 FRALSRyRAV K194, fhdl A/¥isch¥Bad poRBCET 4V,

pr ocessﬁﬁgﬁg?;&ﬁﬁé%sﬁgfdi scha?%gd fryomthe devi cae, S% (gsée}é?r) of oxygen was
i nt r oducHgE thivkdiesssf SBkh €emaudchrps sitiodn vadatprecdssathegethadiwith el fens was

mnutes at a pressure of 4 Pa, a frequency of 10 kHz, and 'a di scharge power
of 45 Wmedheed ht clones £00f Aagstroms f entomagic| ldiprometenr Brlseassidd

together with the ] ens was asyred at about, 200 Angst.rons . .wifh an

aut onat i REOeFsFingsuwke ?at@?bggﬁﬁ’eﬁlns afiieh PESHTBS arde é'\%& E%g‘?é‘iﬁ ’%ﬁf S¢HE | ens
after pr i du d_j ; i . The
cval uat | DR PP e | HRcelauhidh BAUIR, rdFBF By e G BRHER ¢ T( e

lens surdgesydiRnedt 8 ©haGhffacd BARETHNGadiie rélfaeﬁng nagiltabhesdsbR aCoNt act
lens (Fig. 5). It was thought that the filmfornmed with nethane was forned.
as a rim@nthct bt i(Fig. 5)) thevak dnmighbthdt thediloofatrmed) withanethald was forwietllast and
the degree of swelling of the Ilens in the alcohol extraction and water:

i nt r oduck tigid seaing, on égqjﬂq:qsngnqi ghe coating was unable to withstand the degree of

swelling of the lens in the alcohol extraction and water introduction steps, resulting in

cracks.
[0041] Comparative Example 2 (Processing with a mixed gas of saturated
hydrocarbon and oxygen) '

The contact lens obtained in Manufacturing Example A-1 was placed in a
plasma polymerization device (with an internal volume of about 170 L) and a vacuum
was drawn to an arrival pressure of 1.27 Pa. Next, a mixed gas was introduced into
the device at flow rates of 1 (sccm) of methane and 2 (scem) of oxygen and processing
by plasma polymerization was conducted for 7 minutes at a pressure of 4 Pa, a
frequency of 15 kHz, and a discharge power of 35 W.  The thickness of a film formed
on a silicon wafer processed togéther with the lens was measured at about 70
Angstroms with an automatic ellipsometer. Subsequent processing and evaluation of
the lens after processing were conducted in the same manner as in Example 1. The
evaluation results for the lens are given in Table 1. Since the film formed on the lens

surface was thin, water wettability following high-pressure steam sterilization was
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cracks. [0041] Conparative Exanple 2 (Processing with a m xed gas of
saturated hydrocarbon and oxygen) The contact |ens obtained in

Manuf acturi ng Exanple A-1 was placed in a plasma pol ynerization device
(wth an internal volunme of about 170 L) and a vacuum was drawn to an
arrival pressure of 1.27 Pa. Next, a m xed gas was introduced into the
device at flowrates of 1 (sccm of nethane and 2 (sccm of oxygen and
processing by plasma polynerization was conducted for 7 mnutes at a

ressure _of 4 freque f 15 kHz a di scharge power of 35 W
‘Fl)'he t hi cR‘f‘nggn‘g&‘ea\elfsl‘V?ﬁ%Pﬁ@C@ i S§a§|al"|08%ﬁ fer pr ocgssgd together with
the |l ens tf?ﬁ@t}:
elli pso Q[{’%?] e gl‘eafrillliveproc é‘g? g an%gﬂee’\?%thatl Oe"a%a%“b he Tens dfcgrgr

processi gig) wer e conduct ed in the same manner as in Exanple 1. The
evaluation results for the lens are given in Table 1. Since the filmforned
on the | ens sihé aoataviakent hibtgined i Mawifaciinitg Byrafpld dwl ngashpghedlieasur e
steam sterilization was 18 poor and the | ens was unsuitable for use as a

contact Plassa ppbuazizatiohgayise i (with prantsrmal xom%@%@%whémlt)wné ayagdeMmgas of

th d.d t f |
1 nas BROCER ok rirgw%m"” SR SR %;ameﬂ‘ﬁsa%?? ARy ol e
of abommﬁéﬂ}o&s)uu%“go& i "ps ol VWRsd) Ot o fnh}i |raflb 'ﬂ{a?l s gacHOUt

1.23 Pa a mxe ane an alr ture ncentr tron 0.53

ppm or | 6®50 (sl flow rAleXidthand™ 0.8((F&IniAER - Q)(s@cf )%ﬁﬂt&ﬂﬁ&dﬁh@\tb@ate
nethane = 1.8 (seen), air = 1.2 (seen)) was introduced into the device and

pr ocessi dryidey apd psomssog \oyeplasras ipolynaerszation duest exhditoted 7fom hutiegtentt a
pressure of 4 Pa, _a frequency of 10 kHz, and a di schar e ower of 35 W

Next, onetessurpef fFgeadisanencyf HukHpaad ﬂlj‘ih§‘é}?é$egﬁ‘ﬂ”$rr e disxtcences
d t treat t
(scom e bostnicie b oG AEnbgES olp tﬁeﬁg%sa?"(s%zﬁe WD e, and
a di SCh%g%%irééﬂef 1@ hétBeWbe 'Elﬁ&tplaé?ﬁ‘a{i %e?ﬁx%t RERC&TRILGEI 9RF DAAnRES: a

d| schar ge om t he devi ce, ('sccm oxygen was
pressure of 4 Pa, a frequency of 10 kHz and a discharge power of 40 W. Next, once

the processing gas had been discharged from the device, 3 (sccm) of oxygen was
introduced into the device and plasma treatment was conducted for 2 minutes at a
pressure of 4 Pa, a ﬁcquency of 10 kHz, and a discharge power of 40 W. The
thickness olf a film formed on a silicon wafer processed together with the lens was
‘measured at about 220 Angstrorhs with an automatic ellipsometer. Subsequent
processing and evaluation of the lens after processing were conducted in the same
manner as in Example 1. The evaluation results for the lens are given in Table 1.
Observation of the lens surface revealed cracks, rendering the lens unsuitable as a
contact lens (Fig. 6). It was thought that the film formed with the mixed gas of
methane and dry air was formed .as a rigid coating on the lens, and the coating was
unable to withstand the degree of swelling of the lens in the alcohol extraction and
water introduction steps, resulting in cracks. A comparison with Example 1 shows
that the processing gas employed in the first step differed, being moist air in the one
case and dry air in the other, revealing that the admixing of moisture produced a major
difference in the resuits.

[0043] Comparative Example 4 (Processing with a mixed gas of methane and dry
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i ntroduced into the device and plasna treatnent was conducted for 2 mnutes
at a pressure of 4 Pa, a frequency of 10 kHz, and a di scharge power of 40
W The thickness of a filmformed on a silicon wafer processed together
with the lens was mneasured at about 220 Angstrons with an automatic

el li psometer. Subsequent processing and evaluation of the lens after
processi ng were conducted in the same manner as in Exanple 1. The
evaluation results for the lens are given in Table 1. (Cbservation of the"
| ens surf.ace reveal ed cracks, rendering the | ens unsuitable as a contact
lens (Fi¥” 6). It was thought that the filmformed with the mixed gas of

nmet hane and dr [ IR EE i el [ h he
coati ng was u%%%lcém?%sﬁhtghst an%is%rﬂgidégg%ee 0 E%\%&%ﬁ l;rtl&g?o a%?]ﬁlgc‘fq{]eglstai n the
al cohol gxéhagbiydieraation We¥ies (With A dhtetdad RoBMEPSE abors UT0 Lhgnd B weagks. A
conparison with Exanple 1 shows that the processing gas enployed in the
first steps diaiincioen, artiedlmgessoiesof abont 1 25thae  dVext, amswdagad ol methsne and- t he

ot her, revealing that the adm xiqr;g of noisture groduced. a maj.or difference

in the r#sMOSUEEAIELIEHIONaplatquAb teroansise then brd gwey) Wih\G EHXREalRd gas
of nmethane and dry 3 The contact,lens gbiained.in uf act uring
Exanpl e &3‘?&%&3&1& 8%%2‘3?’*%5 T 'prBf"‘SPﬁ]é? iz t{SSFlmgeW c“é'l\{?\?ﬁcf’ﬁﬁi\ﬁv Fnt er nal
vol ume : ' : i e of
about - 1. JuBata iEfink ool KRR B plLANORADE Ml S on AR R
concent r @hiifitcOht aduré of 9PPa) £88qidhen of .10k ahd widisshargaipsivegof 36 W
(methane:air) of 67:33 (gas flow rate: nethane = 2 (seem, air =1 (seem)
was i ntNextuoade ithe prodessidg \gas chadnbiequr disebarged) froym phagiesiceoBy(seemy &xfi on was

conducted for 6 mnutes at a pressure of 4 Pa, a frequency_of kHz, and
a di scha®gecpars igfodygedynto Npg ideviggcand: RlasHAJEdFHgVas SORdF g?if 2

G o S R o A IR D R BRI e
Pa, a frequendhesf ofiPnlthifFornathPa Slie6h V88 ROVREe b oéBeVWith TRSIdnbnekness of
a filmfornmed on a silicon wafer processed together with the |ens was
measur edmedsusdibut (bolt ASQSAnhgstEontd twitlann atiomdticc eRipkompstenet BubseGudigequent
processing method of the lens .after processing was cdnducted in the same manner as in
Example 1. The evaluation results for the lens are given in Table 1. Observation of .
the lens surface revealed cracks, rendering the lens unsuitable as a contact lens (Fig. 7).
" A comparison with Example 1 shows that the processing gas .em'ployed in the first step
differed, being moist air in the one case and dry air in the other, revealing that
admixing of moisture produced in a major difference in the results.
[0044] Comparative Example 5 (Processing with a mixed gas of methane and
inoist air (moisture concentration 50 ppm)
The contact lens obtained in Manufacturing Example A-1 was placed in a
plasma polymerization device (with an internal volume of about -170 L) and a vacuum
was drawn to an arrival pressure of about 1.23 Pa. Next, a mixed gas of methane and
air (moisture concentration 50 ppm) with a mixing ratio (methane:air) of 60:40 (gas
flow rate: methane = 1.8 (scem), moist air = 1.2 (sccm)) was introduced into the device
and processing by plasma polymerization was conducted for 7 minutes at a pressure of

4 Pa, a frequency of 10 kHz, and a discharge power of 35 W. Next, once the

processing gas had been discharged from the device, 3 (sccm) of oxygen was
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processing nethod of the lens after processing was conducted in the sanme
manner as in Exanple 1. The evaluation results for the lens are given in
Tabl e 1. Cbservation of the lens surface reveal ed cracks, rendering the

| ens unsuitable as a contact lens (Fig. 7). A conparison with Exanple 1
shows that the processing gas enployed in the first step differed, being
noist air in the one case and dry air in the other, revealing that
adm xi ng of noisture produced in a major difference in the results. [0044]
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(with an internal une of about 170 and a vacuum was drawn to an
arrival thickasss ef affilmbforined. i3 aRilicoNewhfer rovexed wasthef witt tharienands ai r
(noi sture concentration 50 ppm} with a mxing ratio (nmethane:air) of 60:40
(gas f|weasugade at mbonbd@5=-Anggrqmss emith ampastonyitic ellipsgmé¢tsrenyybsaawent

introduced info the device d processi ng by plasm I Li zation was
conduct dfOFEEing d, fyaiuatign afﬁ?%@ﬁ@ebﬂargcésgigg Véer?r"é’gg‘é‘%g% 9% §2REz, and
a di sch Q - . t t i ' a n
i Scnar daamd b Slapie ), PR eveRibitp RS o SEE ARG YO 289011 6 (e

devi ce aOEseptARMPOft [HRAUAT HirheS rSGRAMM Cr8&ksf indlrifll NHE S8nPhnditableessyre of 4
Pa, a frequency of 10 kHz, and a discharge power of 40 W The thickness of

a filmfanmeed lars igl 8).cof coafparispi of €3meshratdgeERanplss th anhdd, liRnghivkas
measured at about 195 Angstroms with an automatic ellipsoneter. Subsequent
pr ocessipfgceshidgewak weamniduetedt withea | miedareof pmethess ang wey it oredeadedd i n

t he sane rranr.leir. as in Exa eval uagtion results for the ég&s are

le,1. Th
given i UpsiAREal {mpreysment % HeCIpRiiae. Qi AIRQISTHES SORGSRTRILONR R
deri I i tact | Fig. 8. A i f
renderi qﬁ’\%uﬁxcﬁ’%ﬁ%ﬁg‘giﬂgﬁgﬂﬁeﬁs a contac ens (Fig ) conparison o

Conpar at & _ in which processing was conducted with a
m xed ggposs) netAagevanth ible didnd Figy S0 wiedhbé abitirdl whiRr@¥e M ai N the

degree of cracking, but a noisture concentration of 5 ppm was consi dered
i nadequadtygrodafirissudisasieothane ressaiiladly Loatathifg gs nitbogen o8 oxywbsm whes theat i ng
was for ncg)gtu\i\é tvsbasaformed with a mixed gas of methane and dry air; and when the coating

was formed with a mixed gas of methane and air containing a moisture content of

about 50 ppm, as in Comparative Exax_npleé 1, 3 to 5, cracks appeared in the lens

surface, fendering the lens unsuitable as a contact lens. 'When the coating was formed

using a mixed gas of a saturated hydrocarbon and oxygen, as in Comparative Example

2, the film formed by the saturated hydrocarbon was etched away by the oxygen

plasma, precluding the formation of a film of adequate thickness on the lens surface

and imparting insufficient water wettability.

By contrast, as shown in the Examples, lenses that were coated with a mixed
gas of methane and moist air had surfaces of good smoothness, water wettability, and

durability, and were satisfactory as contact lenses.

[0046]  [Table 1]
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hydrocarbon (such as nethane) essentially containing no nitrogen or oxygen;
when the coating was formed with a m xed gas of nethane and dry air; and
when the coating was fornmed with a m xed gas of nethane and air containing
a noisture content of about 50 ppm as in Conparative Exanples 1, 3 to 5,
cracks appeared in the lens surface, rendering the lens unsuitable as a
contact |ens. Wen the coating was forned using a m xed gas of ~a saturated
hydr ocar bon and oxygen, as in Conparative Exanple 2, the filmforned by

t he saturated hydrocarbon was etched away by the oxygen plasm, precluding
the formation of a film of adequate thickness on the |ens surface _and

i nparting insuffjicient water wettabil i y ¢contras At t he
Exanpl es, |enseg that were cogigd Wt hﬁatﬁlﬁx gas toslp f’%ﬁ\éﬁan@ymi st
air- had} surfaceg @kiggegd s$noot hness,| watghili tabl |q‘(ﬂ1ta@rhﬁlgléjlede%béé2 jty,
and were satisfdctory as (oﬂﬁaﬁksienses [0 4~1 et Fi-Ha-\Aater
Scr ubbi ndExdompbi| | dpgpgarafod ¢r nal  wet t abi(Comtact( Cont act angl e (degree))
t hi ckneiss Exanplie a pear an(ﬁéng@mm@ct (Angst romns), | ens angl ¢ 10 ti nmes
20 times 30 times P e)) 1 Good [200angke 45| 44 nmesz BodimeD 43046088 40
3 Good {150 45 45 45 45 4 Good 220 43,45 42 .49 5 Good |190 41 44|44 45 6
Good 120 44 42 44 45 7 Gpod 100 48 |4F %8 Conp. Ex.
B 1 Good 200 44 45 44 - 46
2 Good 170 43 40 38 40
A_ 3 " Good | 150 45 45 | 45 45
| 4 Good | 220 43 45 2 40
5 Good 190 41 44 44 45
6 Good 120 44 42 44 45
7 | Good 100 48 47 48 49
Comp.Ex. |
1 _Cracks 200 — - - —
2 Good 70 89 - - —
3 Cracks 220 — — - —
4 Cracks 150 - — — —
, 5 Cracks 195 — - — —
INDUSTRIAL APPLICABILITY
[0047] The present invention can provide a soft contact lens, and more particﬁiarly,

a soft contact lens comprised of a hydrogel that contains silicone as a lens component,
having a surface that is smooth and has good water wettability and durability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048]

[Fig. 1] Fig. 1 shows a microscope photograph (175X) of the surface of the lens

obtained in Example 1.
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1 Cracks 200 - - - - 2 Good 70 89 - - - 3 Cracks 220 - - - - 4 Cracks 150 5
Cracks 195 - - - - | NDUSTRI AL APPLI CABI LI TY [0047] The present invention
can provide a soft contact lens, and nore particularly, a soft contact

| ens conprised of a hydrogel that contains silicone as a | ens conponent,
having a surface that is snoboth and has good water wettability and
durability. BRI EF DESCRI PTI ON OF THE DRAW NGS [0048] [Fig. 1] Fig. 1 shows
a m.croscope photograph (175X) of the surface of the lens obtained in

Exanmple L. 22 [Eig.4 2] Fig. 2 shows m _cr 0s p oqr.aph 75X) _of the
Surface Gistab P2 Sl d e RONs, afofferi e fiEsS R L,RRE: bf Sdlert

m-Ccr 0scopsRetPB%aRBle(xl 75X) of the surface of the lens obtained in
Exanple 3. [FIig. 4 Ig. 4 shows a m croscope photograph (175X) of the
surface gt FRNS sldivaknsitrostofx phvlogrdph (1F6H) df]thEisgrfale SN lehs

m croscope photograph (175X) of the surface of the lens obtained in
Conpar at ¢htained anpkanple J.Fig. 6] Fig. 6 shows a nicroscope photograph (175X)
of the surface of the lens obtained in Conparative anple 3. [Fig. 7]
Fig. 7 ety kige roghise 2 gRISTGPRE RhotogaRn G SKNOThF PABECHPE o 1qEns
obt ai ned .i.n rative Exanple 4. [Fig. 8] Fig. 8 shows a m croscope
phot ogra% & %%X%?plte e surface of the lens obtained in Conparative
Exanpl e [Fig 28 Fig. 5 shows a microscope photograph (175X) of the surface of the lens

(R,

obtained in Comparative Example 1. _

[Fig. 6] Fig. 6 shows a microscope photograph (175X) of the surface of the .lens
obtained in Comparative Example 3.

[Fig. 71 Fig. 7 shows a microscope photograph (175X) of the surface of the lens
obtained in Comparative Example 4.

[Fig. 8] Fig. 8 shows a microscope photograph (175X) of the surface of the lens

obtained in Comparative Example 5.
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CLAIMS [1] A nethod of manufacturing a contact |lens material conprising a
contact |lens base material and a coating fornmed on at |east a portion of a
surface of said base material, wherein said contact |ens base material is
processed by plasma polynerization in a mxed gas atnosphere of nethane
and noist air, and then treated wth plasma in a nonpolynerizable gas

at nosphere to formsaid coating. [2] The nethod of manufacturing according
to claim1, wherein said contact |lens base material conprises silicone.
[ 3] The met hod of manufacturing acc§;2g3£$to claiml or 2, wherein said
noi st air conprises equal to or gr han 150 ppm of noisture. [4] The
nmet hod of manufacturing according to any of clains 1 to 3, wherein the :
m xing rate of netane and noisture air, netane: noist air, in said m xed

gas rangfﬁ] f r andnb®iod @ fr@an{@icd@ing Bkofias: 1WB$ ke com Pﬂéﬁgtdiédﬂﬂ&té&ﬁsor di ng
to any of clainms 1 to 4, wherein said nonpolynerizable gas is at |east one

sel ect edbfiseommatenial gnd;uapcmﬁtmgl fotinag cof atoleysiem portamgof o sanfdcaiof .sajdbask net hod
of manufacturing a soft contact |ens, wherein water is introduced into the
cont act MefialaVisrein rranuf actured by t he met hod according to any of

| ltob5t bt 1|
'(r:raﬁljgcturlong %%%?S’PBF%%Q Eélnf‘ﬁ C gﬁg%ﬁ?‘f’{pﬁéggsmasﬂﬁfym’izﬁﬁoﬁ M qcont act

I ens mat ﬁﬁké’ﬂ os%ﬁeréadg%nmgﬁé ah@trﬁﬁgﬂ"gx}' &y fh@n%&féﬁcﬁﬁtﬂ%laglﬁf?ﬁ gent

with an or gan
nonpolymerlzable gas atmosphere to form said coating.

- [2] The method of manufacturing according to claim 1, wherein said contact lens
base material comprisés silicone.
[3] The method of manufacturing according to claim 1 or 2, wherein said moist
 air comprises equal to or greater than 150 ppm of moisture.
[4] The method of manufacturing according to any of claims 1 to 3, wherein the
mixing rate of metane and moisture air, metane: moist air, in said mixed gas ranges
from 50:50 to 70:30.
[5] The method of manufacturing according to any of claims 1 to 4, wherein said
nonpolymerizable gas is at least one selected from the group consisting of oxygen,
argon, and air.
[61 A method of manufacturing a soft contact lens, wherein
water is introduced into the contact lens material manﬁfactured by the method
according to any of claims 1 to 5 to obtain a soft contact lens.
(7] The method of manufacturing according to claim 6, which comprises
subjecting the contact lens material prior to said water introduction to extraction

treatment with an organic solvent.
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