1 DESCRIPTION Title of the Invention GELATINOUS CLEANING AGENT FOR CONTACT LENSES 5
Cross-reference to Related Application [0001] The present application claims a benefit of priority from
Japanese Patent Application No. 2010-223356, filed on October 1, 2010, the entire contents of which
being incorporated herein by 10reference. Technical Hield [0002] The present invention relates to a
gelled cleaning agent for contact lenses. More specifically, the present invention 15 relates to a gelled
cleaning agent for contact lenses that is suitable not only for scrubbing off oily dirt deriving from
biological bodies such as eye discharge, BvRi€haBHereltb@ Bontact lens when the contact lens is put
on, but also for scrubbing off oily dirt (cosmetic dirt) deriving from cosmetics such as eye makeup 20
products that adhere to the contact lens. Background Art [0003] In general, contact lenses are
categorized imjgdlae et pyviastigipn-hydrous contact lenses and hydrous contact lenses. 25 For the
non-hydrous contact lenses, with the aim of improving oxygen permeability, silicone-based materials
are generallyGisba TONSH e GEANMNSD ASHINTT SIS MM AS THEMNSEE in recent years, even for the
hydrous§ontact lenses, in view of the safety of eyes, silicone-based materials having higher levels of
oxygen 2 permeability have been used as the structural components. The surfaces of the contact
lenses have gfipaphilsrererssREIalda Afihesasle to the silicone-based materials among the lens
materials. Therefore, oily dirt tends to easily adhere to the 5 contact lenses due to the affinity. [0004]
The dirt adhdriv@td] théhenprestiéappkcptionl@pesadeeneafitotpoyical dirt, such as thetpfatains and
lipids deriving from lacrimal fluids or e_@e discharies as well as cosmetic dirt, which includes eye

makeup prodtPSNkESdyRCRLHIN ARG ﬁ%%{ﬂ@dlo things. If the CIMEORMsks continue
to be put on %%MB Hﬁ@iﬁéﬂgﬁ@%f%imﬂéﬁﬁ@@BMé{f the lens surface rgaq{gp&rfrgw _Iacrimal

fluids would decrease, and then the lens surface become dry, resulting in a decrease in wearing
sensatibh anceéenasicg disorders, such as being unable to obtain appropriately corrected 15 eyesight
even in vision correction. Moreover, the dirt stuck or accumulated on the lens surface could be a
hotbed for bacteria to breed, bringing about the risk of causing eye diseases. Moreover, the amount of
oxygen suppq%%m- ¢ sajgea may decrease, possibly having a harmful effect on the corneal cells.
Given such a harm’fu 20 eftect of oily dirt on contact lenses, it is desirable that the contact lenses be
cleaned on r¢@darpagiscane senkippenlianrdREOSiosdollatpoieaniianal cleaning agents fageantact
lenses, there are those containing a surfactant or proteolytic enzyme. For example, as long as the

cleaning agefRisU¥aatieNRgardlere speticribachr RegRYeinafter referred to adM&BLN there is a

multip 80?"?@?6'1%[’&'50{6“5“'8[%%0%35 0 S}Té’gréa'}c‘,ﬁ”%é{ﬁt%aﬂfé yid and enables the C&g‘{ﬁﬁ% jgnses to be
cleaned, disinfectéd, mamtained, andtinsed. Because or the convenience thereof, the multipurpose
solution is widgiabregottRiyEvesdruBISHGDhyyana deriv ing from
biologicalbodiessuchaseyedischarge,whichadhe retoacontact
lens when the contact lens is put on, but also for scrubbing off
oilydirt(cosmeticdirt)derivingfromcosmeticss uchaseyemakeup

20  products that adhere to the contact lens.

Background Art

[ 0003] In general, contact lenses are categorized into th e

following:non-hydrous contactlensesandhydrousc ontactlenses.
25  Forthenon-hydrouscontactlenses,withtheaimof improvingoxygen

permeability, silicone-based materials are generall y used for

structuralcomponentsoflensmaterials. However, inrecentyears,

evenforthehydrouscontactlenses,inviewofthe safetyofeyes,

silicone-based materials having higher levels of ox ygen



3 itis preferred that a cleaning agent should be distinguished from a disinfection, storage, or rinsing
agents, and each of the agents should be used for each treatment as an individually dedicated
solution. Furthermore, in order for the dirt adhering to the 5 contact lenses to be removed efficiently
and for the contact lenses to be employed more comf@rtably and safely, so-called "scrubbing,” i.e. an
operation of dropping a dedicated cleaning agent onto the contact lenses and then scrubbing the
contact lenses with fingers, is quite effective. That is, if a contact lens cleaning agent 10 suitable for
scrubbing is BesMegtldyifave Heemésednadhfpisdctids EMRDt cleaner. [0006]@HfBNdthe contact
lens ‘?'ea”‘“gs%%%ré%fsSg‘f'{haebé(e)r{f’a[??%;ﬁé’ebgﬁ%\‘/%%n%%aﬂih‘@ pgent containing an %bfé‘r?é'%ﬁai%ef“ asa
cleaning component. For example, the following'are available: a 15 cleaning agDen containing
inorganic finexRAiEesd RehE siRirdLitisadiafaderld BifSARAl) H05-19217 A, thgedisedosures of
which are incorporated herein by reference); and a cleaning agent containing beads such as those
made of an omRiRIAfsoIyARIE(Tee Pixtdit tPodsidcamasiy, @ JP(KOHYO) 2004-51heEstaiteedisclosures
of which 20 are incorporated herein by reference). The inorganic or organic abrading agents contained
in the above ngﬁ]ﬁﬁiéggﬁgﬁ Ut%#%%e ARite, settle out or agglutinate, making it difficult to handle the
cleaning ageF@Oﬂ‘fthﬁﬁ@ﬂ%&ﬁ@riﬁg}étﬁﬁ@(&?%%ﬁ@r%g%%ﬂé%d in some cases. 2§{8AR{AdN the case
of scrubbing the contact lenses by using a cleaning agent containing an abrading agent, a risk of
adverse effedtioinglualdits sudaesslie appriheadddipide de the cleaning Dependingnéeondition of the
surfaces of contact lenses to be cleaned, it may be even impossible to use a currently commercially 4

available cledAHg A RIRLEYRNRERA I RS BrYRHESE SMEMore specifically, 25 LB Y act lens to
which hydronfilic propgrtieganishriRmIRaLoas RISt have been addeg by applyipg-aurface
treatment, the effects 0Of surface treatment may come off or be lost 5 because of physical action of the
abradiriagethingb.elfefereortecticrseaattianmig bgpat@ontaining an abradingeygsntith thet suitable.
[0008] Instead of a cleaning agent containi?é; an abrading agent, as a cleaning agent suitable for

scrubbing a CHATREI RS TS WRIShWEHARIEY MR IERERHS been applied, the follBRHI§RIEREI0sed: 10 a
el cleanin ' ' a lower alcohol as ing.component
?See Pattlan? %ﬁmﬁﬂh@ﬂ éﬁ:ﬂ} M%@ﬁ%gé%%sgﬁaq@g@isclxures of whichgg%%i%%§%orated

herein by referssurapdieesldamiirhdgaebbamasdrmesam cleaning effect fatignbndiausiolyding
cosmetic dirt, because of the 15 degreasing ability and solubilization ability of the lower alcohol. Prior
Art PublicatiohSard@snsHEbAS AGH B 0RIs [@oPtaifaRMIR ation 1: JP(KOKAIgMemTegtery A pPatent
Publication 2; J né& HYO) 2004-511625 A Patent Publication 3: JP(KOKAI) 2006-11418 A Disclosure
of the 1bvent SR D Eol ) RO 0010] The mventor BF e Belsont

invention havgctefHeREcRIDINAdRMVENERtaald PR3BIODEEeN permeable hagwaitarttgnses (also
referred to as "RGPCL," hereinafter) and silicone hydrogel contact lenses (also referred to as "SHCL,"

hereinafter), feed, SiifaitenboviHiehiskaieavsinorieiiiador reformed througbepld¥eigeNeface
reforming, grgft polymerization or the like fqr the purpose of adding hydrophilic properties and
resistance to Lo AIRL T RY SR SUPIETIhAS RRRIMANIRE ke thereto, IFSASRRASER Y re 5
scrubbed Witﬂa’i\/ﬂd@%%ﬂﬂ@ﬂé&@ﬂiﬁ@&ﬂr@&@@ﬂ@@&'élgent such as those gligeiRgRarnMatent
Publications 1 and 2, the effects of lens surface treatment would come off or be lost because of

physica®cti@ife¢tbécilyrdiding agstactlarsefhitistdesise of such a cleaning agebpieithabtiwiitable.

10[0011] With the c| anir%% etiwt con(iainin Iciwepr alcohol as described in Patent Publication 3, the
above RGPCIOBIPSHES iﬁ?s‘é?@ﬂ? 8!?&698& ALPBRBANufied or reformed, ERhBEErubbed, and

oily dirt on thfé@@ﬁsf}‘ﬁ@%?&ﬂWQﬁtiWﬁél@Q@WaM%éh@aﬁﬁ@mng agent as descﬁggg in Patent

Publication 3 has aTisk of

therearethosecontainingasurfactantorproteoly ticenzyme.For
example, as long as the cleaning agent is used for hydrous soft
25  contact lens (hereinafter referred to as "SCL"), th ereis a
multipurpose solution which consists of only one ty pe of liquid
and enables the contact lenses to be cleaned, disin fected,
maintained, and rinsed. Because of the convenience thereof, the

multipurposesolutioniswidelyused. However,in viewofhygiene,



15 adverse effect on the contact lens because of alcohol comprised as the cleaning component.
Therefore, the possibility is high that the amount of alcohol contained is limited. Meanwhile, particularly
in recent years, highly water-resistant waterproof cosmetics have been developed one after another.
Given the above 20 developments, the cleaning agenBas described in Patent Publication 3 may not be
able to appropriately wash away severe cosmetic dirt, which may be caused by waterproof cosmetics
that would be developed in the future adhere to the surfaces of contact lenses. [0012] An object of the
present inventidRrefed eARatRGiEaOE 2OBIRIMIEBERISy agent that shows diRgiHehedd®iiihg effect on
oin-componegé.dirtfa herirﬁ to the surfaces of gonta t lenses, particularly oily]g]j{ﬁécosmetic dirt)

caused by eye e %%bOBr?) (7% B he TReSd Sefr‘rflrrllg ?t?ecreto, than a conventional c%ﬁ?&%%lens

cleaning ageBh#id seNisss PR tEsiABANASAA indVitaRle for 6 scrubbing, gnrfbéhadtisiexcellent at
being handled. Another object of the present invention is to provide a contact lens cleaning agent
having no adselgéoeffetriheralgon tdeefer Sigfdistadifes conventional RGPClngrid €L but also on
the lens surfaces of RGPCL 5 or SHCL whose lens surfaces have been reformed. Means for Solving
the Probfem %?‘EQ%ePéQBErSWH%’e‘?ﬁi‘?\ﬁ(éC@t”uq}@Q‘%%r Oﬂfﬁf"ﬁ%{ﬁsﬁé used as

number of substances
cleaning compgaenipisyenAsreetartrnaRataRrgapieelvents, the presegy-&yapisng found that, if
a contact lens is scrubbed with a cleaning agent containing a denatured silicone oil, or more
specifically aipoietpEralenanicecpyincpmdasiicateosdedangured site has hydropb#icign{ptigsilicone-13;
ABnN-typed block copolymer of polydimethylsiloxane-polyalkylene 15 oxide; or the like), the cleaning

agent has no"RGNRTSE S IHORIDBNGCIRREHENRE 2 sufficient cleanm'SHEGESSr, in particular,
oily dirt. The @Eﬁﬁ@téﬁéf@l’ﬂy@”rﬁa?@ RSCPRRlisheddsed on such findings. [OO%@%rﬂccording to
the present invention, there is provided 20 a gelled cleaning agent for contact lenses characterized by
compriding asléadliefpayetbeindanakudtedictawesdfthesolubilizing agent, ancbatgetlergegent.  [0015]
Preferably, the gelled cleaning agent for contact lenses is characterized in that the
polyether-def&fURSKSREBIS&' M is 25 a polyalkylene oxide-denatured silicone. [0016] Preferably, the
gelled cleani t [ ' ' . ether-denatured silicone oil is
an ABn-typeE%ﬁ)gc c%@%ﬁf%ﬁ?gﬂ%ﬁgﬁgﬁﬁgg%ﬁﬁ%Fgﬁlép géxi/de; and the squbFiIizing agent
is a lower alcetrobhirdds hatkshningQlgeyd doraidning afabrddiieferably, the gelled atganiag agent for
contact lenses is characterized in that the polyalkylene oxide in the ABn-typed block copolymer of

polydimethylSieRANE-$RINBAGREHh S BXRICE S ENIIBYPRAEEOr poly(oxyethyleA¥adRVIoBylene)
copolymer; th %ﬁorrl][ocl(;ﬁt%ﬁ@'; §f§§@%§1£rﬁﬁglP%%%T§4’ isopropyl alcohol, O(S%%n%lt grll?ohol; and

lower
the liquid poly %/%nga ol'is a pe of alcohol Selected from a group'consisting of ethylene
glycol, propylenplightisn. 1d s smpweney)yass. 1g93usanrdigiciand 10glycerin. [0ggddymiararly, the
gelled cleaning agent for contact lenses is characterized in that the amount of the polyether-denatured
silicone oil catpiissinerptadeercm by sefarers@ivAntha Al antages of the INVRh8OAMD019] The

lcor POFTBIRBEFPIDS EfareISEln0nta Bt antages of the InVehGGAIDOL)
component, ARTGBTABRE e HEET A BIRANSH ofy it adnoriBCIE HAERS of contac

lenses regarggpfiiivhotBeIpR @iy & 2hdissdedyediaispiglogical bodies i gesmRlfecompared
with a conventional contact lens cleaning agent containing no abrading agent that is suitable for

scrubbi?g). Mere e Eiraiedieidyigference). The inorgan ic or organic
abrading agents contained in the above cleaning age nts tend to
separate, settleoutoragglutinate, makingitdiff iculttohandle
thecleaningagents. Furthermore,thelenssurface scanbedamaged

in some cases.

25 [0007] Inthe case of scrubbing the contact lenses by usi ng a
cleaning agent containing an abrading agent, a risk of adverse
effect on the lens surfaces is apprehended due to t he cleaning
Depending the condition of the surfaces of contact lenses to be

cleaned,itmaybeevenimpossibletouseacurrent lycommercially



agent of the present invention does not contain a component functioning as an abrading agent, the
cleaning agent has only a 25 minimal impact on the surfaces of a contact lens whose surfaces have
been treated by plasma surface reforming, graft polymerization or the like, while achieving an effective
cleaning effect. Therefore, since the surface of a contdct lens that is scrubbed with the cleaning agent
of the present invention are expected to 8 keep clean, the water wettability of the lens surface can be
maintained due to lacrimal fluid at the time of wearing the contact lens, resulting in preventing drying of
the lens surfa&iifhlersfepsing aoeat dhaheEUR Y R¥ALBIhe present inventictdSEal¥amid the

following and othe]; tgﬂublg% resul{incq frorpoowcﬂﬁt an the surface of a conte}%h‘lsens: a decrease in

I
. SRECINC asforacontactlens g .. ropertes
wearing sensation o P{é con actnlens, isabili |es¥)erqgln|ng to vision correctlorf,)t?Pe I'IS(?( of eye

diseases, an@id@FianATiRdidh feaHIanak PaOsyse sidelelrsl e cornea. 10[A)Agkliracdosage form
of the contact lens cleaning agent of the present invention is gel so that the contact lens cleaning
agent of the piederentikesiiects ofsoeitoestiexisnerd BaORense of touch at teotipteeIpstrubbing and

can make the retentivity thereof on.a cqntact lens high. Therefore, the contactlens cleaning agent 15
of the plrﬂéeserifﬁff@é'ﬁﬁcﬂf §'8ar£?oqléoﬂr9gﬂa€/8 r@@'ﬁﬂi%%e@ﬁect. Furthermore, th ﬁ%ﬁfﬁr&’ s cleaning
agent of the preSARYENRRGIEINABIRERiaiabeRiNgAénhigh viscosity so jhgtihpeean be no
dripping and even small amounts of the contact lens cleaning agent can sufficiently clean up the
contact lens. [[3088) lestdqdiodeectemamibg ageinhpootainieg aimaboadeasily the contact lenaggesning

agent can be handled. Modes for Carr inrg&% the Invention [0021] Accordinﬂ to the present invention,

provided is a3RAEaIUNIBIRMGURL'R DRGEF A aracterized by co yhich
polyether-denguted silicons it RALIPLIZINERIETRBRiAGENng agent. [0022]The feaping agent of
the present invention, which comprises a polyether-denatured silicone oil as a cleaning component,
has 9 a0 excefenticaainyggdfechabcootdartyunatoadiedagien that is attributablédadiges a
water-resistance cosmetics adhering to contact lenses, and is a gelled cleaning agent for scrubbing

contact lensdSVS0RISAN R 88 BBAY CRINRESRBRPREIAIE™ Righer componeMIyF&YBRBN ratio of
silicone-base f%j I I ' ' in.@rder to improve oxygen
supplied to th% co negﬁg%l%%efﬁs%%g]e%g |§§\ Eseﬂresrg:égé@ﬂow hydrophobic%?g%}glarﬁ[v% high affinity
can easily adhereirtbgretereppey.ifitaliedningjbhthdstarfollowing and othepkives clibdiingan be
included: an oily component contained in eye discharges in lacrimal fluid, cosmetics, or the like. In
particular, coSfRai¢iflythreighdinasestoatie dhfEEand cannot be removedis8sththereby
causing yarious problems. Cosmetics.Lsually contain a wide variety of 15 silicone materials that are
excelle%%'lin hu&?%%%?éﬁ‘%%%&@eaﬁ‘gﬁ’ g@ﬁl%ﬁ@rﬁaéﬁé%@ﬁ‘ low toxicity and other ﬁ%g@%ﬁf’ herefore, the
silicone materials in cosmetics have a high affinity with the surfaces of contact lenses comprised of the
same silicone-based materials, allowing cosmetic dirt to firmly adhere 20 thereto and making it difficult
to remove th&tat Ayt WeblGaYoNs particular, cosmetics such as eye makeup products have an
improved wa‘gr re?i?agrﬁe ﬁ\é)vaterproof). Therefore, if a conventional cleaning agent is used for
scrubbing off tf%ea rt 40t (ﬁo the lens surface, the dirt extends and spreads due to the affinity 25
between the cggpetic dirt and the hydrophobic lens surface. Not only can the dirt be removed, but the
dirt would remain as an oil slick, thereby causing cloudiness on the lens surface or a decline in
wearing@endastamt [eokljatoorded Rokkeioletas-b8yY tirfthat adheres to contact 10

Patent Publication 2: Jpn(KOHYO) 2004-511625 A
Patent Publication 3: JP(KOKAI) 2006-11418 A

Disclosure of the Invention

25  Problem to Be Solved by the Invention

[ 0010] Theinventorsofthe presentinventionhavefocuse donthe
following contact lenses: oxygen permeable hard con tact lenses
(alsoreferred to as “RGPCL,” hereinafter) and sili cone hydrogel

contact lenses (also referred to as “SHCL,” hereina fter), the



lenses due to the affinity between the silicone material, which is one of the lens ingredients, and the
oily component, the cleaning agent of the present invention comprises a denatured silicone oil that
effectively acts upon the interface between the lens surfaces 5 and the oily dirt as a cleaning
component. The denatured silicone oil has a dimethylSiloxane bond as a main chain (silicone site), and
has a structure in which a denatured site is introduced into a main chain (main-chain type) or side
chain (side-chain type). A typical silicone oil, as represented by dimethicone, and a 10 denatured
silicone oil wBbgacRsRftdigshaveaasamphbeayrafermatiinsoluble. Therefttadhi Pagiffieult to
blend the sili%%r}fe ((:)eilrse#'n;[o a Corr]é%%tollenseﬁlea%ﬁirq ‘ﬁ%ﬁfgt that is basically maq(e)r%fea l\jvatesresolution.
Moreover, even Femury MCSoN y QIRERE S, or the ﬁke, enables the silicone oS 18 be comprised
into the 15 coittamdiles alephingprasatidbarmhespgificens oils are not preferrggripgemafiie silicone
oils adhere to and remain on the lens surfaces as oily dirt. Thus, according to the present invention, a
denatured silRssinsisieanibeoieina Fedierbkeskaigtrolbhilicity is employed. Stighiengesaphilic
denatured silicong, 20, 0il js high in surface activity, and is expected to have an effect of removing
cosmetcirt TR AU SERER A0SR GENAL RELPRVU Al site separateCHAEL R di
solubilized by, theduehiRRinliginiberes: Bt RrbHE IgRg surfaces. [0025] In thgrieppiagagent of the
present invention, for the 25 denatured silicone oil whose denatured site has hydrophilicity,
polyether-defenasedaiitmasnodstaeuitcimngeifaieEiettoeed to as: polyalkyleagsexigbysisdified siloxane,
polyalkylene oxide modified polydimethylsiloxane, dimethylsiloxane-alkylene oxide copolymer, and
polydimethylﬁfé%?glﬁ%@é')ﬁ@ﬁ@%ﬁid ISR PRUSRymer. The hydrophifUE 8% Aove
compounds ig@@ﬂggﬁgg QipRQEIion to the proportion of alkylene oxide in mean molecular weight, i.e.
the content ratio (occupancy rate) of the polyether site. However, as the solubility thereof in water

Improv&e, thg 60ipdp hilititytike cteasies, dderretorgaihaceloasricapassibility that a sufficient cleaning
effect on oily dirt cannot be obtained. That is, the balance of hydrophilicity/hydrophaobicity in the

molecules of RIATFENSIRIBAE PR3 derhAraR@RGhe cleaning effectdordi-difass:

example, wheg, e, AGel gﬂé‘éﬁ %%%?ié'&%ﬂ%%ﬁ‘ﬁ&é,%%bs high and the Si'@&?ﬁbﬁ%i{%ﬁ%{"é%g o

molecular weight as in polyalkylene oxide moditied siloxane, the cleaning effect on o

become smalkiy bizcan secdéevelipacddiciy bnoadhetdabegffective in cleaning athwre@ilyhdirt deriving
from cosmetics, particularly the oily dirt 15 resultin% from high water-resistance cosmetics, it is

desirable thaf@RNBEIPOPRIBgEeakITRRO4NBaiRN tsRitPaevelop a moderate lRI&RHKSphilicity. In
oder g develgh SUe  TPAAL o4el o IgopIIIY, s prsfered hat e pohethceeniurec

silicone have a sufficient amoun §/ rophobic groups (lipophilic 20 groups) in molecules.
Accordingly, EstheResnadberfiRriing RBertefdieeptesant invention, the follgyigngyhtieataken into
consideration to appropriately select a polyether-denatured silicone oil that should be comprised: the

molecular welid@esrriotelpleabpregsieingd siicotrdsideanwbalance of 25  le,
hydrophilicity/hydrophobicity, the structure of the entire molecules. A preferred polyether-denatured
silicone oil co?#ﬁ%‘f%f&% rt%(xéeefa\é(?ﬁﬁsg E\'SQ t\gﬂﬁgrﬁggﬂt invention is a polyaﬁ( %e‘%proo?
oxide-denatugedfiifes1ea0Beth Hieodpies blas Steteinbaser§ golyether-denatugpdh gHicag el 2 oil are
largely categorized into the following types: amain-chain type, in which case a denatured site is

introdu2éd intteeeleimentsiheckidainpaienqarsaaoibicinbase a denatured sieatiSublicadioced into a side
chain; and a ide-chaigfb th-end a;ge,_in \ivhich case 5 a denatured site is introducedbg{]to both a main

chain (both enB¥YAI% & QR ORIAL ARV AKSRY e, there are the FORTIHEWpes: a
one-end type, i hishsass.eenaied It dsdnicacuragligto one end of & Mginehaih&both-end
type, in which case a denatured site is Introduced into both ends of amain 10 chain; and an ABn-typed
block copolynmetherfuilre ladibse de tizd sedesitssohmalsetriately introduced into asesn chain. As for the
above molecular structures, the one-end type, the both-end t)g)e, the side-chain type, and the

side-chain bdtR%Hel tﬁ@%@%tgfg?ﬁﬂl‘iﬁg% WRRIPE IRIRIPEPABBR silicone site is at thEREr, and 15
hydropagic d ﬁ@gnﬁg%\ﬁéﬂﬁﬂﬂg Wst%en%gi'l;]é? QLY da, side chains) ther?é)gt SR that the above
. ] $

types tend to indicate orientation because rophobic interaction. In the case wherein the
hydrophobic silicoompiaerarginadhtaihgottiehyafaggobicsnrface, the hydrophibetdensédred sites can
possibly 20 be oriented in a direction opposite to the hydrophobic surface at the same time. Thus,
there is a poi@ﬁiwf{lﬁ&?'{%r&%ﬁﬂﬁﬁ'm not act effectively orffRBKAUPRERABStween the

lens surfaces the oily,.dir j fqr :e(jiﬁ@ if PEG32-methyl ether di icone (Both-end
type: KF6002?%%%@%@(?0(}?&3%%%%% emr?({:lgpéloc., Ltd.), PEGlO-dime(% |(%rq!ag f(%gide-chain
type: KF-6 0 gidaningaytattHeeddpyapiindatistadihgagjeat&r@, Ltd.) , or the likagsemiefieed as a
cleaning component, the cleaning effect thereof becomes lower than the ABn-type even though the

cleaning component has a silicone site suitable for solubilization 13



of oily dirt. In contrast, in the case of the ABn-typed block copolymer in which denatured sites are
alternately introduced into the main chain, the ABn-typed block copolymer has a less oriented
structure because the denatured sites exist on the same main chain. 5 Therefore, the silicone sites
and the denatured sites each have an excellent effectton the Interface between the lens surfaces and
the oily dirt, making it possible to remove the oily dirt in an effective manner. [0027] Therefore, a
preferred polyether-denatured silicone oil 10 comprised into the cleaning agent of the present

invention is aSeBNABIREradelRaticRxcqliestetbaidgERdle@lecule structure is ABMBiPEEPBieek copolymer

in which silico% eanrg s%%lf{r?\t/ré%{i sggﬁ)cog\ﬁlcft éilE)er{é%tt eIy on the same main cg%gaﬁnmgr% r;IJ[referred one
is ABn-typed% 0OCK copolymeér ot po )}?fime ﬁyﬁslfg)xane-polyalkylene 15 oxide “Preterved Specific

examples tha{@]ﬁ%gmpmgg dhed pantigyeae oldhe fuiggent invention can ingklidegpolysilicone-13
(Polyether site: polyoxyethylene, or poly (oxyethyleneoxypropylene) copolymer). Polysilicone-13 can

include FZ-2zepvertiond REP(23ad BZ2bamisotethkdensauiifactured by DdacedaiiRgPCooray Co.,
Ltd, whi m?# %ﬁéﬁfeobindei)endené% or which m?}y bfe used by combining two or more of the above.
[0028] The armo YCY R&eﬁligéﬁe%li S%Bﬂggé)?g, P& EPie, within the range of 0.0005 to 5.0
w/w%. If the amount is less than 0.0005 w/w%, a sufficient cleaning effect cannot be obtained. If 25
the amount is greater than 5.0 w/w%, the sense of touch deteriorates significantly at the time of
scrubbing. Théeaftsdotizoliguine iBroldéably within the range of 0.001 to 1.00 w/w%, or particularly
preferably in the range of 0.05 to 0.50 w/w%. Incidentally, the solubility of polysilicone-13 in water is

low, while 14 BO3licoRares L i uBRRESIHSIES AR B LBRAIRS Yy agent. That is, in tPRIE1EERing
agent of the preset, ip¥e Ak L hGeSAIH i%ﬁ@)&g&ﬂggmﬁﬁd to dissolve a pglystherdenatured
silicone oil such as polysilicone-13. 5[0029] As the solubilizing agent employed in the cleaning agent of
the pregent inrgatimsaveataphppressolimrdntm éarabttyatmployed. Specificallyalovreaeicohols,
liquidpolyhydric alcohols, or the like can be included. Lower alcohols have a disinfective effect, and are

generally use8NSsSRAHRRF E Y S SIEABIRRLREENSCANARBRre, even in the pre¥eRtiHRShtion, lower

Icohol ot | j dt id e isinfecti
ciects, Liguid [l RA IS DA LB i Sumant agents, Saf A A Bupected fo

effects. Liqui S osmotic adjustment agents, an

have a moistulizing<sdfaehatufipsite hhteytiropaficisrybblyxd. As a re suit, 15 folidbe selulfizing agent
of the cleaning agent of the present invention, a lower alcohol, a liquid polyhydric alcohol, or a

combination 6BBvdIeshRIfellRPpelymEH R RRNGHBIStRY[SIEFPRBN? employed. [0030RH¥IRNRer alcohoal,
for example, includ hyl alcohaol, 20.nropyl alcohal, isQpropyl alcohol, benzyl alcghol, and other
lower alcohol." ?aﬁbﬁlésmé%tﬁ%qiargé%bﬁoq%ﬁ@%a?c% %ﬁ%r example, include (ra%ﬁqfﬁcet §R/col,

propylene glygelictipsopdensralsertd Ssoviencebrpig glycerin, and other liggistrolyfydric alcohols,
which may be employed independently, or which may be 25 employed by combining two or more of

the above. [0PR1CAAQHNdEtr dd e REFRBIY IBYENEcRBIiZing agent of the preseRCRNBAtRIEdVhen
polysilicone-13 is emplo ig as a polyether-denatured silicone oil, given the solubilization ability and
safety thereo ,%28@%’%? & Bﬂg'ln lower alcohol and 15 1,3-butylene glycol as liquid polyhydric

alcohol are enyiaygd FiaeadnbihgRitR GREEMATeRisATABRINely. [0032] The ameyiigbthe

solubilizing agent comprised is determined based on the solubility of a polyether-denatured silicone oil
such 523 polygittenecieanmpagdntdotuonpiacienssstobasiclsilizing agent compriged Bynot specifically

restricted as lon as_thié) I ether-dﬁln tured silicon oﬂ can be solubilized. Howelver, with the aim of
maintaining tH8THeTSIFb IR 8189 ﬁ@‘%rg ﬂ?,aéw&gﬁ) tPlHe impact of scrubbin@'oft contact lenses,

the safety  go|upilizing agent, and a gelling agent.
[ 0015] Preferably, the gelled cleaning agent for contact lenses
is characterized in that the polyether-denatured si licone oilis

25 apolyalkylene oxide-denatured silicone.

[ 0016] Preferably, the gelled cleaning agent for contact lenses
is characterized in that the polyether-denatured si licone oilis
anABn-typedblockcopolymerofpolydimethylsiloxan e-polyalkylene

oxide;andthesolubilizingagentisaloweralcoho land/orliquid



10 of eyes, and the like, the amount of the solubilizing agent comprised maybe limited. When the liquid
polyhydric alcohol is employed as the solubilizing agent, both solubilization and osmotic adjustment
may be achieved based on an identical component. In this case, however, the amount of the
solubilizing agent comprised is limited 15 to an amount by which the osmotic pressure is within a
proper range. In view of the above, the amount of the solubilizing agent comprised is, for example,
within the range of 1.0 to 60.0 w/w%. If the amount is less than 1.0 w/w%, the possibility is high that
the solubilizaB8ldfdre Pefher-denatured silicone oil is 20 insufficient. If the amount is greater than

60.0 w/w%, it i ﬁj d.that not, only it is difficult to form and maintain the gel state but the gptical
properties ofL@n a rﬁgfeesra}rg)gly%gt r|lll)ergtg%%‘mﬁc%%@m&ro?oe@gﬁ{:pIe, if the amount offt%nesgglubilizing

agent comprigashifdatefzéae eng Malssipdsihrearigeihin the 25 case of RGRiteABigIathe case of
hydrous SCL/SHCL, the lens materials swell with water, or contract and deform, or cause other
troubles, andtiesketorolyaver o polyslneeihyzionanenolaytingly, large amoun®® @figeels olubilizing

agent camprised are not preferred. In view of the above, according to the present inventign, the
amount 216 PR SERISIS P LH R RTBH SO O RRIRUE R hin the range of B2XESb Bivuss, or
particularly pygiesaboMeiRiBtHYRIEASS, Bich P dR-8RdP isdw . [0033] In order ttpmg\}qg@éhtmprovement
Inhandlingof the cleaning 5 agent of the present invention, which comprises the sense of touch at the
time of scrubbirig g aleeminguad tre lefuicepphgyaidaletton comprises a gellihig aigeasto be in the
form of a gelled cleanin %%wept. Since the cleaning a%ent is in the state of gel, there js an Improvement

in the retentiiBPSYREOERISPILSERAED HUBAXPYB FBRSEY"Moreover, in this cA9E EIA¥'EMRse of slip is
also providedg]gct(g]’eppé%@n,mﬁg M@@ﬁﬂgﬁbﬁﬁgg[ 19358rub the contact lens agddgsyling in an
Improvement in the cleaning effect. Moreover, there'is no dripping during cleaning, and small amounts
of the dl@aningyagent are enough to cleanup the contact lens. As a result, 15 there is an Improvement
in how easily the cleaning agent can be handled. [0034] Examples of the gelling agents, for example,

include the fdIBA4RY RIS RS BRIRLCISANRERIBRY IR EYBRFher compounds, suchexses
carboxyvinyl i%oé}ﬁﬁ}%tgf?%éfﬂﬂﬁaé%@’ﬁ%ﬂﬂr 3&*‘9@?0{}%%@ acrylic acid sodiump, H@Hgtﬂﬁ% h) acrylic
acid alkyl copolymer; alginic acid derivatives, such as alginate sodium; gums, such as xanthan gum
and guar gurgilispntheticsotisediapeasisn oiisaaadOaBbayviny! polymer and ¢émeth) acrylic acid
alkyl copolymer are preferably employed. 25[0035] The amount of the gelling agent comprised is not
specifically restricted as long as the amount is enough to make and maintain the state of gel in a
stable manney. ,For.exam meount of the gelling agent comprised is about between 0.05 and
10.0 w/wY, o'&rl%\fg?é%ggﬁ/ eiggé?%\&\?vﬁé%nn 0.1 and 5.0 w/w%. 17 [0036] The cleaning agent of the
present invertgo Ry GHETHRERSAPHRINS B gt drtiethetioiiitehralyether-denatured gigone oil,
such as polysilicone-13, as cleaning components. When other surfactants are additionally comprised,

it makes it eazpdyatherslgnaiurMBicaneneil G petiRandhe®ifed silicone oil and BMEEE &B6ut an
advantage thﬁg th? amogwnt&t stolubili in i%enﬁc mprised, such as lower acoh@IE or. liquid
polyhydric al ﬁr&’ogghs LIrRuG 88."{8(5%%' QH&nts are not specifically éréﬁl S long as 10
the state of gg Wb@ﬁd&%&tdﬂc%ﬁﬂé@%ﬁ%@%@@amés@ﬂwm are all available: gipipie gyfface active
agents, cationic surface active agents, nonionic surface active agents, and amphoteric surface active
agents20he albigelsuvizatisanotiie egiealisockias becosmbliesd appropriately beforeobiagedsath Of all the
surface 15 active agents, an anionic surface active agent, a nonionic surface active agent, or a

HaloRaeH S i

combination 8f8A Raeaile] EAUGAARNEFINANS preferably emplof8H°RFSE Eamples of
the anionic sgﬁgg&@gg%im@[j%ﬁ@%,i@&m%ialkyI sulfate, such a%%@ﬁiléﬁib'ér‘ﬁﬁﬂ sulfate and

20 triethanolamine lauryl sulfate; alkyl berizene sulfonate, such as sodium dodecylbenzenesulfonate
and triethanoteyacing tuwrpmsbanrmeesotiaiwds npolyanigette/lene alkyl ether sulfat@psaentas sodium
polyoxyethylene lauryl ether sulfate and triethanolamine polyoxyethylene lauryl ether sulfate; a- olefin

25 sulfonate SHIARING8R 28 aDIGARY 89rEhARe SRAMRIAREN hosphate, such 4838RAaury
h  LE] | : I Ikyl eth h
phosphzte a?ﬂlﬁflﬁ?@ﬁ?%ﬁﬁ?ﬂﬁ‘%ﬁ&g&%@% 8@.{?%?51@?{ ene alkyl ether p gﬁ@ﬁfg&/ﬁc as

sodium polyoxyet ether phosphate and triet amine polyoxyethylene ther
phosphate, ahavitsetkeredt8dbyplasmasurfacereforming,graf tpolymerization

or the like, while achieving an effective cleaning effect.

Therefore, since the surface of a contact lens that IS scrubbed

with the cleaning agent of the present invention ar e expected to



[0039] Examples of the nonionic surface active agents, for example, include polyoxyethylene alkyl
ether, such as polyoxyethylene lauryl ether; polyoxyethylene alkyl phenyl ether, such as
polyoxyethylene nonylphenyl ether; polyoxyethylene 5 polyoxypropylene alkyl ether, such as
polyoxyethylene polyoxypropylene cetyl ether; alkylol&@mide, such as polyoxyethylene
polyoxypropylene blockpolymer, coconut oil fatty acid diethanolamide, and lauric acid diethanolamide;
polyoxyethyleneoxystearic acid triglyceride, such as 10 polyoxyethylene hydrogenated castor oil 60;
polyoxyethyl&eeR sleranthromMeisiewritakit akthelpsBHiER80, and alkyl polyglue®s$id bnd the like.
[0040] The amau tan(a &ogtc%tratioiﬁ l%tl}ﬁ]gHrfactﬁpet é:omprised are not speci{ri]c%laln{gg{ricted unless

malntain u crima; dl @) . [N
the amount has an a&verseg effgc on contacrpfeens and the concentration wrﬁates eyes. For

example, the|araosd MinBerspréeiaiiFanipdssIine ardpetween 0.05 wiw% afgb@0.0 wiw%, or
preferably about between 0.1 w/w% and 5.0 w/w%. If the amount is less than 0.05 w/w%, the
contribution thbesefaie ttie soribilibatinaong aotptofdhelieatured silicone 20 diestictvertion

polysilicane-13, as w AITF o the cleaning effect, may pe insufficient. If the amount is greater than 20.0
o, ey BENHICHIE R QRIS G GaRFTRIMIE chses, 100411 For i BIBRINAY gent of the
present inven§iomdtisfarfereshitat e RS HWtIS asidsHRAt agent is comprisgshahigtified 25 when
gelling is performed to adjust the osmotic pressure according to the properties of the lens used. When
the cleaning afjbatoiithetpnssdinamitespmitsnisgdVis hydrous SCL/SHCL, tiedijesthoent of the
osmotic pressure hrings about effects of preventing. components of the cleaning agent from being
taken into thdEASKAY NEIAREAB B L iREFHTG TR IR AN the lens. When aUBWEPRYESbI is
employed asgnﬁp'ﬁgw%lmgg:&g@&t. to give preservative and disinfective effects, the adjustment of the
osmotic pressure has advantages that the amount of the lower alcohol, which may have 5 an adverse
effect aiOthe [ Chn T kieghlpvforast theltasttve ipnesteaativpagiettdisinfective effectafthe be
maintained. [0042] As for the osmotic adjustment agent, for example, in addition to ionic osmotic

adjustment aBEREHAYRRIRN S RELRRINRHBR AGAL ®Fophthalmology, sucheR ¥R Ehloride,
potassium 10 ' [Viae® ' osphate, the followin ionic
osmotic adjugﬁg!%e%eeﬁrﬁ@%m%ﬁ%%ﬂ%%ﬁggo%ﬁe glycol; dipropylene g%g %Bg Ulﬁ@lene glycaol,
glycerin; aminethasitisiesoicitabbingethylgdrcinekg e netearidi alanine; sugar alcaptierssiathas xylitol
and mannitol; saccharides, such as 15 monosaccharides like glucose and fructose, disaccharides like

trehalose, an@ gRINagidenaitig dheisiony eCOBieRidPaSayars (which include @3RINYES9BAccharides
o O P e ) SRR AR TS8R e gppropriately selecte fpmanong the
above oF use. In TeTma of the BasiNess 6 wscosﬂf/) control 20 at the time of gelling, a nonionic osmotic
adjustment agaphis e fiesl conet R elxealmpddememiglycine are particulgsrgduieferred.
Propylene glycol and trimethylglycine are also known as moisturi zing agent s
Theyareexpelientpaisérbesiaieaigekyvibabighjistatent effect but also a mityseihatipesefect, and thus
are 25 suitable bg:)cause of having favorable (j!ffects on fi?gﬂgrs at the time of scru bi?q . [0043] As for

' h

the amount ofth 85904{@8'5]% e%Y%%WM OtHE8%EMotic adjustment'};lag X

, comprised to
the extent th@égﬁiﬁg@g@iﬁt E%&#ﬁ@ﬁil}%%ﬁg@i@&ﬁ%ﬂmg agent is for exgappie aAd@ about
between 290 and 2,000 mmol/kg, or preferably about between 500 and 1,500 mmol/kg. In view of the
lens of 2y drotes8iCIhSECAntheansnopainsntidjuetezhatyto have an osmoticeeestaet ©nN8905=1/kg,
the amounts of the osmotic adjustment F\ ent comprised that lead 5 to an osmotic pressure of less
than 290 mmYFRY'BRA96h g %@@5%% the cleaning agent components are easily taken into the
lenses. If the osmotic pressure is greater than 2,000 mmol/kg, the amount of water contained in the
lens decreases at the time of scrubbing due to osmotic phenomenon, causing the lens to contract 10
in diameter. AisndsciogClegnmey Cihietloe maentems is rinsed by and dipped for storage in a contact-lens
preserving agent or the like, thereby absorbing water again and recovering to an original lens

diameter. HoWORLld g HB QIR PreeertinyRNEBRREPYRIJE Borms significantly, reSRRR in giving

stress whthe CRIaRh agent for contact lenses characterized by comprising a
polyether-denatured silicone oil, a solubilizing ag ent, and a
gelling agent.

[ 0022] Thecleaningagentofthepresentinvention,which comprises

a polyether-denatured silicone oil as a cleaning co mponent, has



15 lens repeatedly. Accordingly, the amounts of the osmotic adjustment agent comprised that lead to
an osmotic pressure of more than 2,000 mmol/kg are not preferred because the amounts may cause a
decrease in the strength of the contact lens, or other troubles. [0044] The pH of the cleaning agent of
the present invention is 20 not specifically restricted. Bhe pH of the cleaning agent of the present
invention is, for example, about between 5 and 9, preferably between 6 and 8, which is appropriately
adjusted by using a buffer agent, or taking other measures. If the pH is less than 5 or greater than 9,

there is a posXiAKEelieat slranine effrateartimipiheorscrraiaials of the contact IdAsHE @@ adversely

affected. [0045 for the buffer agent, a known buffer agent can be appropriately, selected for use.
For exampIe,'?éé%vgﬁfmegt%%@étﬂ%ﬁ%ﬁr glrsaagl]necn sara! %%szded: a buffer agent tﬁért]‘las”rﬁge%ared by
combining tri@&ﬁg&éﬁggﬁﬂmm@gnmd%qmloric acid, 21 citric agiqsiFidhenlike; a buffer
agent that is prepared by combining phosphoric acid and s odium phosphate ; a buffer agent that is
prepared by &Bing citric acid and sodium phosphate; and a buffer agent that Ispreparedby

combining bari ' d/or borax. 5 [0046] The amount qf the buffer agent comprised is not
specificg:f?y rjstfﬁ%t%fi.aésp%%?ﬂm@ﬂﬂ 3%&&95&%‘3@"&9%%@898&9 rised is about bé&Ween 0.1
and 10.0 Wi dbHISrNveRie dResRMAMHREanTRRStability of pH obtainﬁﬁr@%ﬁeﬁ@ient- In the
case wherein the amount is greater than 10.0 w/w%, the remarkable 10 stability of the pH is not

observed. Mdheoeel|nottks st réheesmingtaafexygestored at low temperapplies] tedtieus

problems, such as the precipitation of the buffer agent, may arise. [0047] Since the gelling agent
causes gellinfO AR SRS e&ﬁ?ﬁﬁﬁ%@ b the cleaning ageRBUTBRPYLent invention.

15 The neu”@“%Wﬁ’rﬁgﬁﬁBﬁWc?ﬂ?&géﬂ Iy resEigied@s long as the neutralizirgp%gﬁ@éﬁﬁrves to
promote the gelling of the gelling agent. For example, when carboxyvinyl polymer is used as the

gelling 8@entasdiydittithbialimxidgssalotienkiadsbédinsed as the neutralizing ageineirZN@@ds] Besides
the above ingredients, the following can be further comprised into the cleaning agent of the present

invention as MY NSHBRGHRRE HRNSREEHE SIRGRASASS RdRimpaired: preserni abB#ts: pH control
chemicals; chelati - Vi j ifiers, us enzymes, such as ic enzymes
and 25 Iipoly%?%ﬁ%?}cn%ggfl g\ﬁnedYI ggﬁ?ﬁaﬁﬁgg&égﬁggg g%ent. [0049] The cleanﬁfr)lggﬁggélj}r%tfﬁc/)f the present

invention is pseparetbtiziftghvesiavddagredisntsninseidzgabove, as well as thergo)ratimglenatured
silicone oil, the solubilizing agent, and the gelling agent. For example, the cleaning agent of the
present 22 iYPERUSPIOPRIPar&EPBBEFFOIEH ALY tRRNEAINE ¥idSreparing a gelling WJEY-8bmprised
solution by adging,a %H@r?a?&%% 5?&%%8@&%‘13 ﬁgﬁt.\',‘v’é}esruch as water or a buffey %ﬂ!%“r%'c&”? preparing
a cleaning componént-comprised solution by sequentially adding a 5 solubilizing aBen arid a

polyether-denaipirgiehatisaipery, towhegeinanasheEpropesed solution; preparinges gelling solution by
adding a neutralizing agent to the cleaning component-comprised solution; and adjusting a total

quantity by adbgigiere thesseneslatasiaiinersmatiagheyrition, or performingebifiBaiiipéyations. 10 In
preparing the ¢ in ent of the present invention, an osmotic adjustment agent may be dissolved
into the aque‘é’dﬁeﬁiﬁ .C,Eﬁé)lj &%WE%Q%W%%CQHM{%E%@‘S@@ a surfactant mayebseag}?ded to the
gelling agentGRipRESREGSEHERT RO in§ oBRTaietabWhich the cleaning ageij sdfBrepresent 15
invention is prepared is not specifically restricted as long as the temperature does not allow each

ingrediéat to theraitzaitid sthkingéniiffidtioFromexatheiftthe temperature is betoyeashdenih 40 degrees
Celsius, or preferably equal to ambient temperatures. In preparing the cleanin ent of the present
& b ey

a
invention, miRAg3H S S SHER BREHRMAK B of mixing a soluftéh E¥8ingredient
is added, ar%&??@ﬁgtﬁﬂ% Wf@%oﬁ.@ﬂ@é@l‘éﬁiﬁrﬁ@ﬁng conditions are wigglyilable.

However, when the gelling agent-comprised solution is prepared, mixing is performed in such away
that the gellirdeageny & dnspesmtfonstouiyngifthbeliggueous solution. Wherlhieewgalttiieg
component-comprised solution is prepared, mixing is performed to the extent that the

polye_ther-der'\%ﬂﬁr%ldf 1&feothe erb%@%ﬂ%a%bﬂfﬂﬁjﬁd?}@é%n of scrubbing confRAEAL%s with the
cleaningzagepLef daf HESBRHBYEBHCAS ARTDERGSHELR fimdar way 1o 23 g tace. Not

only can the dirt be removed, but the dirt would re main as an olil
slick,therebycausingcloudinessonthelenssurfa ceoradecline
in wearing sensation.

[ 0024] In order to remove the oily dirt that adheres to ¢ ontact



an operation of scrubbing the contact lens with a typical contact lens cleaning agent. For example, the
operation is performed by the steps of: putting an appropriate amount of the cleaning agent of the
present invention in drops onto the surface of a contact 5 lens; and then scrubbing each side of the
contact lens with fingers for about 10 to 30 seconds. After being scrubbed, the contact lens maybe
rinsed. Depending on the type of the contact lens, with tap water or a dedicated preserving agent, the
contact lens is rinsed for about 5 to 30 seconds until a residual slimy sensation associated 10 with the
cleaning agelfnseesiafEs the@diitHeetieanripegberns Ratpresent invention isCARJhWHESfective in
cleaning off olgg rgért@dherinrggtf% éhe urfa&t S of contact lenses regardless of Wﬂ?%\%g the oily dirt is of

: ) ofthelensi ients.an Ily¢ompon . ecléanin .
biological or cosmetic ofigin.“The ¢leaning e el the cleaning agent of 1§%e presentgnventlon can

be confirmeddgje ResfaTapREsEIR iRDONEOPRGIRIEE S BeleiROrén Which a contactdeiiesmiivrtificially
prepared oily dirt on the surface thereof is for example used, as described in the examples as

mentioned béhaieffooshallrnisapoeinsistertacaketieant with the cleaning agigissupi@chs present
invention are not specifically restricted. Various contact lenses can be included, sych as hard contact
lenses and hGUHBOUSHIAEE RSB0 ARG AE U htact lenses are RAPELSHERRCL, whose
lens surfaces iR diHRARMSRERIBSShd A BlvecREGS @At invention is specifically gegcribed by the
25 following examples. However, the examples are not intended to limit the present invention.

Incidentally, ianthbdsléostingtaseampleshthdemitwedsiteistticomprised is w/w% ttodessdth@rwise

specifically stated, 24 Examples [0055] The cleanin _a%gnts according to examples of the present
invention, an@ fﬂ@'%‘é%&‘h%@‘ ALY %déoqﬂ%g} I0& examples were pre%g’}@otxﬂea}ccordance

with the amogq%fgdrgﬁeg@a 5a§9€fcﬁg§8f4t@§ SiMekpifable 1. The cleaning ggegts were evaluated
in the following manner. [0056] 1. Preparation of Cleaning Agents To a solution that was prepared by
dissolvil®y a i¢hifeat@gestlcinédlihdbedematlaquisiperhshgtected osmotic adjuspinelnitigsmet into an
appropriate amount of purified water, carboxyvinyl polymer was added as a gelling agent, and was

dispersed uni&iiiySeldAes SoriBiRsmiySdidatItotlftactant, and polysilicone? 88 1@RIIEM ded in that

order. A watet. ' (gé ' Fﬁ’ﬁﬂg%f‘% 5 thereto as a neutralizi quwg or gelling.
Purified wate(?(r5 Ivgvgﬂf%%%e t%c?%%ﬁ%@exgare g %@j@agl%?%r% to obtain 1009 of a aléézping ageﬁt in total.
[0057] 2. Cleaniagcdietbh esc?e6LHr wadrkonuifdifsnally Dirtied Contact bgssrfactarest contact
lenses to which cosmetics (foundation, mascara, eyeshadow (waterproof)) were adhered in advance

were dipped Shing/limanaolar e silicr e HPeLOeRius in an artificially difREHNQUARECONSisting

of known lacrimal-fl '%gso onents 25 (pratein, lipid). Then, the contact lenses were dipped in pure
water :‘,(\';LglG ﬁgﬁgcatjtf éga]ga}g'eg é%%%&@?%%&?é’ B'}a%oer}ﬁé) Iélried for six hours atsﬂ%ggies Celsius to

obtain the artifiefeliedindcantaetdmosas. diOaghe?d to and r emain on the
lens surfaces as oily dirt. Thus, according to the present
invention, a denatured silicone oil whose denatured site has
hydrophilicityisemployed. Suchahydrophilicden aturedsilicone
20 oilishighinsurface activity,andis expectedto have an effect
of removing cosmetic dirtin an effective manner as the denatured
hydrophilic site separates the cosmetic dirt solubi lized by the

hydrophobic silicone site from the lens surfaces.

[ 0025] In the cleaning agent of the present invention, fo r the
25  denatured silicone oil whose denatured site has hyd rophilicity,
polyether-denatured silicone oils are used that are referred to
as: polyalkylene oxide modified siloxane, polyalkyl ene oxide
modified polydimethylsiloxane, dimethylsiloxane-alk ylene oxide

copolymer, and polydimethylsiloxane-polyalkylene ox ide block



(2) The following lenses were employed as test contact lenses: RGPCL: SEED 1W-1, manufactured
by SEED CO., LID RGPCL (SurfaceTreatment): SEEDS-1, manufactured by SEED CO., LID SCL:
ACUVUEZ2 (Group IV), manufactured by Johnson & Johnson K.K. 5 SHCL (SurfaceTreatment): 02
OPTIX (Group I), manufactured by CIBA VISION K.K110059] (3) Evaluation of Cleaning Effect The
Haze value of an artificially dirtied contact lens was 10 measured (HGM-2DP, manufactured by Suga
Test Instruments Co., Ltd.) before the artificially dirtied contact lens was cleaned. Then, the artificially
dirtied contaciaBAYMEE IteiEanbiticiyRjEIeabRMectARSURe cleaning agenBSHSISRSRSIMN Table 1 for
about 30 secqonds boyé ﬁ{%secon S ev r}\kzlide . As for the rinsing of a 15 contact qus after

scrubbing, infhe ase's B@B?rd%rr]l%gja tar (Pa{(;')dvevzlﬂen?) was used. In the cages ot %Hll_a[amd SHCL,

a preserving gafjHtfPe Spl eontast rensasctSparRINSemstnufactured by SEED e pdilethwias used.

The contact lens was rinsed (for 10 to 20 seconds) until a residual sensation (slimy sensation)
associated wilteedtsWeo et asdhesatiyiigbarealsnvateay, and was dried naturapyoyesstie 26 Table 1

Comprisgd IUSIGR SEAAES, Yl 8 dgpiigone-13 005 050

possibility

thatasufficientcleaningeffectonoilydirtcann otbeobtained.
That is, the balance of hydrophilicity/hydrophobici ty in the
molecules of denatured silicone oil may have an imp act on the
cleaningeffectforoilydirt. Forexample ,whent heoccupancyrate

10  of the polyether site is high and the silicone site is low in
molecular weight as in polyalkylene oxide modified siloxane, the
cleaning effect on oily dirt tends to become smalle r because of
low lipophilicity. In order to be effective in cle aning off the
oily dirt deriving from cosmetics, particularly the oily dirt

15 resulting from high water-resistance cosmetics, it is desirable
thatthe polyether-denaturedsiliconeemployeddeve lopamoderate
leveloflipophilicity. Inordertodevelopsucha moderatelevel
of lipophilicity, it is preferred that the polyethe r-denatured
siliconehaveasufficientamountofhydrophobicgr oups(lipophilic

20  groups)inthemolecules. Accordingly,inpreparin gthecleaning
agent of the present invention, the following are t aken into
consideration to appropriately select a polyether-d enatured
silicone oil that should be comprised: the molecula r weight and
occupancy rate of the silicone site, the balance of

25  hydrophilicity/hydrophobicity, the structure of the entire

molecules. Apreferredpolyether-denaturedsilicon

eoilcomprised

intothe cleaningagentofthe presentinventionis apolyalkylene
oxide-denatured silicone.
[ 0026] The molecular structures of polyether-denatured si licone



0.05 0.50 0.25 0.25 0.25 0.25 0.50 solubilizing agent*1 1.00 25.0 10.0 10.0 10.0 solubilizing agent
*2 1.00 25.0 10.010.0 10.0 gelling agent*3

10

15

20

25

12
oilarelargelycategorizedintothefollowingtype s:amain-chain
type,inwhichcaseadenaturedsiteisintroduced intoamainchain;

a side-chain type, in which case a denatured site i s introduced
into a side chain; and a side-chain both-end type, in which case
adenatured site isintroduced into both amain cha in (both ends)
and a side chain. As for the main-chain type, ther e are the
following types: a one-end type, in which case a de natured site
is introduced into one end of a main chain; a both- end type, in
which case adenaturedsiteisintroducedintoboth endsofamain
chain; and an ABn-typed block copolymer, in which ¢ ase denatured
sitesarealternatelyintroducedintoamainchain. Asfortheabove
molecular structures, the one-end type, the both-en d type, the
side-chaintype,andtheside-chainboth-endtypeh aveastructure
in which a hydrophobic silicone site is at the cent er, and
hydrophilicdenaturedsitesarebondedtotheperip hery(ends,side
chains) thereof, so that the above types tend to in dicate the
orientation because of hydrophobic interaction. In the case
wherein the hydrophobic silicone sites are oriented on the
hydrophobicsurface, the hydrophilicdenaturedsite scanpossibly
be oriented in adirection opposite to the hydropho bic surface at
the same time. Thus, there is a possibility that t he cleaning
componentmaynotacteffectivelyontheinterface betweenthelens
surfaces and the oily dirt. Accordingly, for examp le, if
PEG32-methyl ether dimethicone (Both-end type: KF-6 004,
manufactured by Shin-Etsu Chemical Co., Ltd.), PEG1 O-dimethicone
(Side-chaintype:KF-6017,manufacturedbyShin-Ets uChemicalCo.,
Ltd.),orthelikeiscomprisedasacleaningcompo nentthecleaning
effect thereof becomes lower than the ABn-type even though the

cleaningcomponenthasasiliconesitesuitablefor solubilization
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of oily dirt. In contrast, in the case of the ABn-
copolymerinwhichdenaturedsitesarealternately

the main chain, the ABn-typed block copolymerhas a
structurebecausethedenaturedsitesexistonthe
Therefore, the silicone sites and the denatured sit
anexcellenteffectontheinterfacebetweenthele

the oily dirt, making it possible to remove the oil
effective manner.

[ 0027] Therefore, a preferred polyether-denatured silicon
comprised into the cleaning agent of the present in
polyether-denatured silicone oil whose molecule str
ABN-typed block copolymer in which silicone and pol
coexist alternately on the same main chain. Amore
iSABn-typedblockcopolymerofpolydimethylsiloxan
oxide. Preferred specific examples that are emplo
cleaningagentofthepresentinventioncaninclude
(Polyether site: polyoxyethylene, or poly (oxyethyl
oxypropylene) copolymer). Polysilicone-13 can incl
Fz-2231,FZ-2233,FZ-22500rthelike,manufactured
Toray Co., Ltd, which may be used independently, or
used by combining two or more of the above.

[ 0028] The amount of polysilicone-13 comprised is, for ex
withintherange 0f0.0005t05.0w/w%. Iftheamo
0.0005 w/w%, a sufficient cleaning effect cannotbe
theamountisgreaterthan5.0w/w%,thesenseoft
significantly at the time of scrubbing. Therefore,
preferablywithintherange of0.001to 1.00w/w%,
preferably in the range of 0.05 to 0.50 w/w%. Inci

solubility of polysilicone-13 in water is low, whil

5.00 surfactant*5

0.30 0.30 0.30 0.30
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polysilicone-13 is dissolved by a suitable solubili

That is, in the cleaning agent of the present inven
solubilizingagentiscomprisedtodissolveapolye

silicone oil such as polysilicone-13.

[ 0029] As the solubilizing agent employed in the cleaning
of the present invention, an amphiphilic solvent is
employed.Specifically,loweralcohols,liquidpoly

or the like can be included. Lower alcohols have a
effect,andaregenerallyusedascleaningagentso

Therefore, even in the present invention, lower alc
expectedtoimprovethecleaningeffectandtoprov

and disinfective effects. Liquid polyhydric alcoho

as osmotic adjustment agents, and can be expected t
moisturizingeffectonfingersathetimeofscrub

for the solubilizing agent of the cleaning agent of

invention, a lower alcohol, a liquid polyhydric alc
combinationoflowerandliquid polyhydricalcohols
employed.

[ 0030] The lower alcohol, for example, includes ethyl alc
propylalcohol,isopropylalcohol,benzylalcohol,

alcohols. Examplesoftheliquidpolyhydricalcoho

include ethylene glycol, propylene glycol, dipropyl
1,3-butylene glycol, glycerin, and other liquid pol

alcohols, which may be employed independently, or w
employed by combining two or more of the above.

[ 0031] As a preferred example of the solubilizing agent o
present invention, when polysilicone-13 is employed
polyether-denaturedsiliconeoil giventhesolubil

and safety thereof, isopropyl alcohol as lower alco

osmotic adjustment agent*8 7.50 7.50 7.50

zing agent.
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ther-denatured

agent
preferably
hydricalcohols,
disinfective
rdisinfectants.
ohols can be
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1,3-butylene glycol as liquid polyhydric alcohol ar
independently or in combination, respectively.

[ 0032] Theamountofthesolubilizingagentcomprisedis
basedonthesolubilityofapolyether-denaturedsi

as polysilicone-13. Therefore, the amount of the s
agent comprised is not specifically restricted as |
polyether-denatured silicone oil can be solubilized
with the aim of maintaining the gel state of the cl

and given the impact of scrubbing on contact lenses
ofeyes,andthelike,theamountofthesolubilizi

may belimited. Whentheliquidpolyhydricalcohol
thesolubilizingagent,bothsolubilizationandosm

may be achieved based on an identical component. In
however,theamountofthesolubilizingagentcompr
toanamountbywhichtheosmoticpressureiswithi
Inviewoftheabove,theamountofthesolubilizin
is,forexample,withintherangeof1.0to60.0w/

is less than 1.0 w/w%, the possibility is high that
solubilization of the polyether-denatured silicone
insufficient. Itheamountisgreaterthan60.0w

that not only it is difficult to form and maintain

but the optical properties of contact lenses may de
significantly. For example, if the amount of the s
agent comprised is large, the lens materials become
case of RGPCL, while in the case of hydrous SCL/SHC
materialsswellwithwater, orcontractand deform,
troubles,andthereforehaveseriousnegativeimpac
largeamountsofthesolubilizingagentcompriseda

Inviewoftheabove,accordingtothepresentinve

e employed

determined
liconeoilsuch
olubilizing
ong as the
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eaning agent,
, the safety
ngagentcomprised
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oticadjustment
this case,
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renotpreferred.
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ofthesolubilizingagentcomprisedispreferablyw
of 0.5 to 30.0 w/w%, or particularly preferably wit
of 1.0 to 25.0 wiw%.

[ 0033] Inordertomakeanimprovementinhandlingofthe
agentofthe presentinvention,whichcomprisesthe
atthetimeofscrubbing thecleaningagentofthe

comprises a gelling agent to be in the form of a ge

agent. Since the cleaning agentis in the state of
animprovementintheretentivity ofthe cleaninga

lenses. Moreover,inthiscase,thesenseofslip

to the cleaning agent, making it easier to scrub th
andresultinginanimprovementinthecleaningeff

there is no dripping during cleaning, and small amo
cleaningagentareenoughtocleanupthecontact

there is an improvement in how easily the cleaning
handled.

[ 0034] Examples of the gelling agents, for example, inclu
following and other substances: synthetic organic p
compounds,suchascarboxyvinylpolymer,poly(meth

poly (meth) acrylic acid sodium, and (meth) acrylic
copolymer;alginicacidderivatives,suchasalgina

such as xanthan gum and guar gum; synthetic sodium
silicate. Carboxyvinyl polymer and (meth) acrylic
copolymer are preferably employed.

[ 0035] The amount of the gelling agent comprised is not
specifically restricted as long as the amount is en
andmaintainthestate ofgelinastablemanner.

amount of the gelling agent comprised is about betw

10.0 w/w%, or preferably about between 0.1 and 5.0

ithintherange

hin the range

cleaning
senseoftouch
presentinvention
lled cleaning
gel, thereis
gentoncontact
isalsoprovided
e contactlens
ect. Moreover,
unts of the
ens. Asaresult,

agent can be

de the
olymer
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0.10 0.10 0.10 0.10 0.10 purified water Remai- ning amount Remai- ning amount Remai- ning amount
Remai- ning amount Remai- ning amount Remai- ning amount Remai- ning amount Remai- ning
amount Remaining amount pH 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 osmotic pressure

(mmol/hg) 1,000 17
[ 0036] The cleaning agentofthe presentinvention may co mprises
other surfactants, together with a polyether-denatu red silicone
oil, suchaspolysilicone-13, as cleaningcomponent s. Whenother
surfactants are additionally comprised, it makes it easier to
5 evenlysolubilizethe polyether-denaturedsilicone oilandbrings

about an advantage that the amount of the solubiliz ing agent
comprised,suchasloweralcoholorliquidpolyhydr icalcohol,can
be reduced.
[ 0037] Thesurfactantsarenotspecificallyrestrictedas longas

10 thestateofgelcanbekeptinastablemanner. T hefollowingare
all available: anionic surface active agents, catio nic surface
active agents, nonionic surface active agents, and amphoteric
surface active agents. The above surface active ag ents can be
combined appropriately before being used. Of all t he surface

15 activeagents,ananionicsurfaceactiveagent,an onionicsurface
active agent, or a combination of anionic and nonio nic surface

active agents is preferably employed.

[ 0038] Examplesoftheanionicsurfaceactiveagents,for example,
include alkyl sulfate, such as sodium lauryl sulfat e and
20 triethanolamine lauryl sulfate; alkyl benzene sulfo nate, such as

sodium dodecylbenzenesulfonate and triethanolamine

dodecylbenzenesulfonate; polyoxyethylene alkyl ethe r sulfate,

such as sodium polyoxyethylene lauryl ether sulfate and

triethanolamine polyoxyethylene lauryl ether sulfat e; o-olefin
25  sulfonate sodium, such as o- olefin sulfonate sodium; alkyl

phosphate, such as sodium lauryl phosphate and trie thanolamine

lauryl phosphate; polyoxyethylene alkyl ether phosp hate, such as

sodiumpolyoxyethylenelauryletherphosphateandt riethanolamine

polyoxyethylene lauryl ether phosphate, and the lik e.
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[ 0039] Examplesofthenonionicsurfaceactiveagents,fo rexample,
include polyoxyethylene alkyl ether, such as polyox yethylene
lauryl ether; polyoxyethylene alkyl phenyl ether, s uch as

polyoxyethylene nonylphenyl ether; polyoxyethylene

5 polyoxypropylene alkyl ether, such as polyoxyethyle ne
polyoxypropylene cetyl ether; alkylol amide, such a S
polyoxyethylene polyoxypropylene blockpolymer, coco nutoil fatty

acid diethanolamide, and lauric acid diethanolamide )

polyoxyethyleneoxystearic acid triglyceride, such a S
10 polyoxyethylene hydrogenated castor oil 60; polyoxy ethylene
sorbitan monooleate, such as polysorbate 80, and al kyl

polyglucoside, and the like.

[ 0040] The amount and concentration of the surfactant com prised
are not specifically restricted unless the amounth as an adverse

15 effectoncontactlensandthe concentrationirrita teseyes. For
example, the amount of the surfactant comprised is about between
0.05w/w% and 20.0 w/w%, or preferably about betwee n0.1w/w% and
5.0 w/w%. Ifthe amountis less than 0.05 w/w%, th e contribution
thereof to the solubilization of a polyether-denatu red silicone

20  oil such as polysilicone-13, as well as to the clea ning effect,
may be insufficient. If the amountis greater than 20.0w/w%, it
may be difficult to keep the state of gel in some ¢ ases.
[ 0041] For the cleaning agent of the present invention, i tis
preferredthatanosmoticadjustmentagentiscompr isedatthetime

25  whengellingisperformedtoadjusttheosmoticpre ssureaccording
tothepropertiesofthelensused. Whentheclean ingagentofthe
presentinventionis used for hydrous SCL/SHCL, the adjustmentof
theosmoticpressurebringsabouteffectsofpreven tingcomponents

of the cleaning agent from being taken into the len s,aswellas
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of maintaining the shape of the lens. When a lower
employed as the solubilizing agent to give preserva
disinfective effects, the adjustment of the osmotic
advantages that the amount of the lower alcohol, wh
an adverse effect on the lens, can be kept lower, a
preservative and disinfective effects can be mainta
[ 0042] As for the osmotic adjustment agent, for example,
addition to ionic osmotic adjustment agents that ha
knownintermsofophthalmology,suchassodiumchl
chloride, sodiumsulfate, and sodiumphosphate, the
othernonionicosmoticadjustmentagentscanbeinc
glycol;dipropyleneglycol; 1, 3-butyleneglycol;g
acids, such as trimethylglycine, glycine, and alani
alcohols, such as xylitol and mannitol; saccharides
monosaccharides like glucose and fructose, disaccha
trehalose, and polysaccharides containing three or
(whichincludecyclicpolysaccharidessuchascyclod
osmoticadjustmentagentcanbe appropriately selec
the above for use. Interms ofthe easiness of vis
at the time of gelling, a nonionic osmotic adjustme
preferred. Propyleneglycolandtrimethylglycinea
preferred. Propylene glycol and trimethylglycine a
asmoisturizingagents.Theyareexpectedtohaven
adjustment effect but also a moisturizing effect, a
suitablebecauseofhavingfavorableeffectsonfin
of scrubbing.
[ 0043] Asfortheamountoftheosmoticadjustmentagent
the osmotic adjustment agent is comprised to the ex

osmoticpressureoftheentiregelledcleaningagen
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about between 290 and 2,000 mmol/kg, or preferably
500and1,500mmol/kg. Inviewofthelensofhydr
isusuallysoadjustedastohaveanosmoticpressu

the amounts of the osmotic adjustment agent compris
to an osmotic pressure of less than 290 mmol/kg are
because the cleaning agent components are easily ta
lenses. Iftheosmoticpressureisgreaterthan2,

amount of water contained in the lens decreases at
scrubbing due to osmotic phenomenon, causingthele
in diameter. After being cleaned, the contact lens

and dipped for storage in a contact-lens preserving
like, thereby absorbing water again and recovering
lensdiameter. However,duringtheaboveprocess,
deforms significantly, resulting in giving stress t

lens repeatedly. Accordingly, the amounts of the o
adjustmentagentcomprisedthatleadtoanosmotic
than2,000mmol/kgare notpreferredbecausetheam
adecreaseinthestrengthofthe contactlens, or

[ 0044] The pH of the cleaning agent of the present invent
not specifically restricted. The pH ofthe cleanin
presentinventionis,forexample,aboutbetween5
between6and8, whichisappropriately adjustedby
agent,ortakingothermeasures. IfthepHisless

than 9, there is a possibility that eyes are irrita
materials of the contact lenses are adversely affec

[ 0045] As for the buffer agent, a known buffer agent can
appropriately selected for use. For example, the f
other buffer agents are included: abuffer agentth

by combining tris hydroxymethyl aminomethane, hydro

about between
ousSCL/SHCLthat
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osmoticpressure (mmol/hg) 2,500 2,500 2,500 [0061] *1. isopropyl alcohol 5*2. 1,3-butylene glycol *3
carboxyvinyl polymer *4 (meth) acrylic acid alkyl copolymer *5 a- olefin sulfonate sodium: Lipolan
LB-440, by Lion 28 Corporation (Fineness 37%: Amount comprised after fineness conversion) *6.
alkylglucoside: Plantacare 2000 Up, by Cognis Japar2{Fineness 50%: Amount comprised after
fineness conversion) 5 *7 polyoxyethylenepolyoxypropyleneblockpolymer: Pluronic F108, by ADEKA
Corporation *8. propylene glycol *9 trimethylglycine [0062] The Haze values of the cleaned lenses
were measuréifliGaeld anaéngifkemdiieaasenidhalidalBllated by the following fERARE. Moreover, as

for handling )
conducted. Ta%le

value - Postei@giégarﬂ@m(y@hh@hm i@glearinampzsIIaIg6L00 [0064] Based

removal rates the cleaning effect was evaluated on a five-point scale in the following manner. A:
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[ 0046] Theamountofthebufferagentcomprisedisnotsp
restricted. Forexample,theamountofthebuffer
isaboutbetween0.1and10.0w/w%. Iftheamount
w/w%, the stability of pH obtained is insufficient.
wherein the amount is greater than 10.0 w/w%, the r
stability of the pH is not observed. Moreover, in
thecleaningagentisstoredatlowtemperatures,v

such as the precipitation of the buffer agent, may

[ 0047] Sincethegellingagentcausesgelling,aneutrali
may be comprisedintothe cleaningagentofthe pre

The neutralizing agent is not specifically restrict
theneutralizingagentservestopromotethegellin

agent. For example, when carboxyvinyl polymer is u
gelling agent, a sodium hydroxide solution can be u
neutralizing agent.

[ 0048] Besidestheaboveingredients,thefollowingcanb
comprisedintothecleaningagentofthe presentin
astheobjectofthe presentinventionisnotimpai

agents; pH control chemicals; chelating agents; vis
modifiers; exogenous enzymes, such as proteolytic e
lipolytic enzymes; and various kinds of additive ag

[ 0049] The cleaning agent of the present invention is pre
using various ingredients described above, as well
polyether-denaturedsiliconeoil, the solubilizing

gelling agent. For example, the cleaning agent of
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B-: 40% or more but less than 60% C: less than 40% The sensory evaluation on the sense of
touch, as well as 25 on handling properties, was conducted on a three-point scale as shown below. A:
Easy to clean, with good handling properties B: Normal 29 C: Difficult to clean, with poor handling
properties [0065] Table 2 2.Cleaning Effect Test Exales 123956 78 9 RGPCLA-AA-AA

invention is prepared by performing the steps of: p reparing a
gelling agent-comprised solution by adding a gellin gagentto an
aqueous solution such as water or a buffer solution ; preparing a
cleaning component-comprised solution by sequential ly adding a
5  solubilizing agent and a polyether-denatured silico ne oilto the
gellingagent-comprisedsolution; preparingagelli ngsolutionby
adding a neutralizing agent to the cleaning compone nt-comprised
solution; and adjusting a total quantity by adding the aqueous
solutiontothe gelling solution, or performing oth eroperations.
10 Inpreparingthecleaningagentofthepresentinve ntion,anosmotic
adjustmentagentmaybedissolvedintotheagueous solution. After
the solubilizing agentis added, a surfactantmay b eaddedtothe
gelling agent-comprised solution.
[ 0050] A temperature at which the cleaning agent of the p resent
15 invention is prepared is not specifically restricte d as long as
the temperature does not allow each ingredient to b e volatilized
or denatured. For example, the temperature is betw een 10 and 40
degreesCelsius, or preferably equaltoambienttem peratures. In
preparing the cleaning agent of the present inventi on, mixing
20  conditions, such asthe time and means of mixing a solution after
eachingredientisadded, are notspecifically rest ricted. Known
solution-mixing conditions are widely available. H owever, when
the gelling agent-comprised solution is prepared, m iXing is
performedinsuchawaythatthegellingagentisd isperseduniformly
25 inthe aqueous solution. When the cleaning compone nt-comprised
solution is prepared, mixing is performed to the ex tent that the
polyether-denatured silicone oil dissolves.
[ 0051] Anoperationofscrubbingcontactlenseswiththe cleaning
agent of the present invention is performed in a si milar way to
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an operation of scrubbing the contactlenswith at

lens cleaning agent. For example, the operation is

the steps of: putting an appropriate amount ofthe

of the present invention in drops onto the surface
lens;andthenscrubbingeachsideofthecontactl
forabout10to30seconds. Afterbeingscrubbed,
mayberinsed. Dependingonthetypeofthecontac

water or adedicated preserving agent, the contact
foraboutsto30secondsuntilaresidualslimyse

with the cleaning agent goes away.

[ 0052] The cleaning agent of the present invention is hig
effective in cleaning off oily dirt adhering to the
contactlensesregardlessofwhethertheoilydirt

or cosmetic origin. The cleaning effectofthe cle

the present invention can be confirmed by performin
scrubbing operation, in which a contact lens with a
prepared oily dirt on the surface thereof is for ex

described in the examples as mentioned below.

[ 0053] Contactlensesthatarecleanedwiththecleaning
the present invention are not specifically restrict

contact lenses can be included, such as hard contac
hydrogelcontactlenses. Amongtheabovecontactl

and SHCL, whose lens surfaces are modified and refo

[ 0054] The present invention is specifically described by
following examples. However, the examples are not
limit the present invention. Incidentally, in the
examples, the unit of amounts comprised is w/w% unl

specifically stated.

ypical contact
performed by
cleaning agent
of a contact
enswithfingers
thecontactlens
tlens,withtap
lensisrinsed

nsationassociated

hly

surfaces of
isofbiological

aning agent of

g the above
rtificially

ample used, as

agentof
ed. Various
t lenses and
ensesareRGPCL
rmed.
the
intended to
following

ess otherwise



A- A A AAA A SHCL(Surface Treatment) A- A A- AA A A A A Sense of touch/handling properties A A
AAAAAAA

10

15

20

25

24

Examples

[ 0055] The cleaning agents according to examples of the p

invention, and the cleaning agents according to com

exampleswerepreparedinaccordancewiththeamoun

comprisedasshowninTablel. Thecleaningagents

in the following manner.

[ 0056]

1. Preparation of Cleaning Agents

Toasolutionthatwaspreparedbydissolvingabu

EDTA-2Na, and a properly selected osmotic adjustmen

anappropriate amountof purified water, carboxyvin

added as a gelling agent, and was dispersed uniform

solubilizing agent, a surfactant, and polysilicone-

in that order. A water solution of sodium hydroxid

thereto as a neutralizing agent for gelling. Purifi

addedtothe preparedgelled solutiontoobtain 100

agent in total.

[ 0057]

2. Cleaning Effect Test

(1) Production of Artificially Dirtied Contact Lens
Testcontactlensestowhichcosmetics(foundation

eyeshadow (waterproof)) were adhered in advance wer

warmed for five hours at 55 degrees Celsius in an a

dirtied liquid consisting of known lacrimal-fluid ¢

(protein, lipid). Then, the contact lenses were di

water for 16 hours at 70 degrees Celsius followed b

for six hours at 50 degrees Celsius to obtain the a

dirtied contact lenses.

[ 0058]
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(2) The following lenses were employed as test cont
RGPCL: SEED UV-1, manufactured by SEED CO., LTD
RGPCL(SurfaceTreatment): SEEDS-1,manufactured
SCL: ACUVUEZ2 (Group IV), manufactured by Johnson &
SHCL(SurfaceTreatment): O20PTIX(Groupl),manu
VISION K.K.
[ 0059]
(3) Evaluation of Cleaning Effect

TheHazevalue ofanartificially dirtied contact
measured(HGM-2DP,manufacturedbySugaTestinstru
before the artificially dirtied contact lens was cl
the artificially dirtied contact lens was scrubbed
with each of the cleaning agents as shownin Table
seconds (about 15 seconds every side). As for the
contactlens after scrubbing, inthe case of RGPCL,
(tap water) was used. Inthe cases of SCL and SHCL
agentfor softcontactlenses (SOFRINS, manufacture
LTD)wasused. The contactlenswasrinsed (for 10
untilaresidual sensation (slimy sensation) associ
of the cleaning agents went away, and was dried nat

[ 0060]

actlenses:

bySEEDCO.,LTD
Johnson K.K.
facturedbyCIBA

lenswas
mentsCo.,Ltd.)
eaned. Then,

with fingers

1 for about 30
rinsing of a

running water
,apreserving

dbySEEDCO.,

to20seconds)

atedwitheach

urally.
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Table 1

Comprised Examples

Ingredients 1 2 3 4 5 6 7 8 9

polysilicone-13 0.05 0.50 0.05 0.50 025 0.26 0.25 0.25 D.50

solubilizing 1.00 5.0 - - 10.0 10.0 - - 10.0

agent*l

solubilizing - - 1,00 250 - - 10.0 10.0 10.0

agent*2

gelling agent*3 0.10 - 0.10 - D.60 0.60 0.60 0.60 -

gelling agent*4 - 5.00 - 5.00 - - - 5.00

surfactant*s - - - - 0.30 0.30 0.80 0.3( 0.30

surfactant*6 - - - - 1.70 3 1{70 - 1.70

surfactant*7 - - - - - - - - -

osmotic - 7.50 - 7.50 - 7.50 - 7.50 3.00
adjustment

agent*8

osmotic 8.00 8/00 - 8.00 - 8.00 - 5.00
adjustment

agent*9

pH control Proper Proper | Proper | Proper | Proper | Proper | Proper | Proper | Proper
chemical amount amount | amount | amount | amount | amount | amount | amount | amount
(neutralizing

agent)

buffer agent Proper Proper Proper Proper Proper Proper Proper Proper Proper

amount amount | amount | amount | amount | amount | amount | amount | amount

EDTA-2Na 0.10 g.10 0.10 0.10 0.10 0.10 0.10 g.10 0. 10

- Remai- | Remai- | Remai- | Remai- | Remai- | Remai- | Remai- | Remai-

purified water Rema
ning ning ning ning ning ning ning ning ning

amount amount | amount | amount | amount | amount | amount | amount | amount

pH 7.00 1.00 7.00 7.00 7.00 7.00 7.00 1.00 7.00

osmotic 1,000 1,000 1000 1,000 1,000 1,000 |1,000 1,000 1,0 00

pressure

(mmol/kg)




[0066] *1) In the cleaning agent of Comparative Example 2, polysilicone-13 could not be
solubilized. *2) In Comparative Examples 1 to 3, because of a high osmotic 30 pressure of 2,500
rnrnol/kg, in the case of SCL with a high moisture content, the lens swelled with water or contracted in
diameter at the time of cleaning, and thus deformed fg@nificantly at the time of rinsing. 5[0067] A
higher dirt removal rate ( % ) is preferred. A dirt removal rate of 60% or more was set as a pass mark,

and all the cleaning agents according to the examples of the present invention made the pass mark.
mpact on Surface-treated Contact

[0068] 10 3

Assessment of |

Lens As for assessment of an

impacton s
SEED CO.,,

| feeisgeated co
Liigrxamd SHCL (

ntact lensestemeataiivg surfaces of |
D2 OPTIX, maxufaetured by CIBA|

RGPCL (SEED 5-1, manufactured by
VISION K.K.), were treated with an

t0. The obtained lenses having

enses were scrubbed with fingers by

sent invention as shown in Table 3, and
manufactured by SEED CO., LID),

2ss consisted of the steps of: scrubbing
t lens with running water (tap water:
FRINS, manufactured 25 by SEED

5 assessed after the 10-, 20-, and

ntact angle of the lens surface before
as evaluated on a five-point scale as

n 10 degrees but less than or equal to

I to 30 degrees 5 B-: greater than 30

40 degrees

organic com pound resulting iR providing 15 hydroghilicity therg
hyplrophilic Pcl’cl)al sur_r Ces were ug - [0069] Tjhe contactl
using the cle -g.cl)|¥|sll gentsac .,U|d|||9 tortne exampl’:s of-the Pt
a cleaning ag%'f‘l'?%b‘ﬁtalnlng an abrading 20 agent {02 CLEAN,
which is presesstdd as Reference Example 1. A one-cycle proc
a contact lensowithigach cleaning agent; and rinsing the contac
RGPCL), or| withw preservi% agent for soft contact lenses (SO
CO., LID: S.,éw@gljgé.r}:%Thekitydrophlllcny of g)lens surface wag
30-cycle pracesses. Based onmtheamounts of changeimthe T
and after the SyBES5Hdessesthe-impact on-theehs-surface-
shown belowsu&stqrityzo] © )"ﬁ 10 degrees or 188 A-: greater th
20 degrees | suBacgreater t 20 deqrees but fe&s than or equa
degrees but legscthmn or equal to 40 degrees o.&: |greater thar

osmotic 10.0 10.0 1Q.0

adjustment

agent*8

osmotic 12.0 12.0 12.0

adjustment

agent*9

pH control Proper Proper Proper

chemical amount amount amount

(neutralizing

agent)

buffer agent Proper Proper Proper

amount amount amount
EDTA-2Na 0.10 .10 0.10
purified water ~ Remainin Remaining Remaining
g amount amount amount

pH 7.00 7.00 7.00

osmoticpressure 2,500 p.500 2,500

(mmol/kg)

[ 0061]

*1. isopropyl alcohol

*2. 1,3-butylene glycol

*3. carboxyvinyl polymer

*4. (meth) acrylic acid alkyl copolymer

*5.

o- olefin sulfonate sodium: Lipolan LB-440, by Lion



Table 3 3.Impact Assessment on surface-treated CL Number of cycle processes Examples Ref.
Examples 123956789 1RGPCL (Surface Treatment) I0AAAA

10

15

20

25

28
Corporation (Fineness 37%: Amount comprised after f ineness
conversion)
*6. alkylglucoside:Plantacare2000UP,byCognis Japan(Fineness

50%: Amount comprised after fineness conversion)

*7. polyoxyethylenepolyoxypropyleneblockpolymer: PluronicF108,
by ADEKA Corporation

*8. propylene glycol

*9. trimethylglycine

[ 0062] The Haze values of the cleaned lenses were measure d, and
the dirt removal rates were calculated by the follo wing formula.
Moreover,asforhandlingproperties,includingthe senseoftouch
atthetimeofscrubbing,asensoryevaluationwas conducted. Table

2 shows the results.
[ 0063]

Formula 1

Dirt removal rate(%) = (Precleaning Haze val ue- Postcleaning Haze val ue) X100

(Precleaning Haze value)

[ 0064] Basedonthecalculateddirtremovalrates(%),th ecleaning
effectwasevaluatedonafive-pointscaleinthef ollowingmanner.
A: 90% or more

A-: 80% or more but less than 90%

B: 60% or more but less than 80%

B-: 40% or more but less than 60%

C: less than 40%

The sensory evaluation on the sense of touch, as w ellas
on handling properties, was conducted on a three-po int scale as
shown below.

A: Easy to clean, with good handling properties

B: Normal
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C: Difficult to clean, with poor handling properti es
[ 0065]
Table 2
2. Cleaning Examples
Effect Test 1 2 B 4 5 6 7 8 9
RGPCL A- A A- A A A A A A
RGPCL (Surface | A- A A- A A A A A A
Treatment)
Sense of A A A A A A A A A
touch/handling
properties
SCL A- A A- A A A A A A
SHCL (Surface A- A A- A A A A A A
Treatment)
Sense of A A A A A A A A A
touch/handling
properties
2. Cleaning Comparative
Effect Test Examples
2*1) 3
RGPCL C C B-
RGPCL (Surface B- C B
Treatment)
Sense of C C A-
touch/handling
properties
SCL B- *2) C[2) B*2
SHCL (Surface C C B-
Treatment)
Sense of c C A-
touch/handling
properties
5
[ 0066]

*1) In the cleaning agent of Comparative Example 2 ,
polysilicone-13 could not be solubilized.

*2) In Comparative Examples 1 to 3, because of a h igh osmotic



A C SHCL (Surface Treatment) 10AAAAAAAAAA- 20AAAAAAAAAE

10

15

20

25

30

pressure of2,500mmol/kg, inthe case of SCL with

content, the lens swelled with water or contracted

the time of cleaning, and thus deformed significant

of rinsing.

[ 0067] Ahigherdirtremovalrate(%)ispreferred. Adi

rate of 60% or more was set as a pass mark, and all

agentsaccordingtotheexamplesofthe presentinv

pass mark.

[ 0068]

3. Assessment of Impact on Surface-treated Contact
Asforassessmentof animpact on surface-treated

lenses, thelenssurfacesof RGPCL(SEED S-1, manuf

CO.,LTD) and SHCL (02 OPTIX, manufactured by CIBA

were treated with an organic compound, resulting in

hydrophilicity thereto. The obtained lenses having

functional surfaces were used.

[ 0069] Thecontactlenseswere scrubbedwithfingersbyu

cleaningagentsaccordingtotheexamplesofthepr

as shown in Table 3, and a cleaning agent containin

agent(O ,CLEAN,manufacturedbySEEDCO.,LTD),whichispr

asReferenceExamplel. Aone-cycleprocessconsis

of:scrubbingacontactlenswitheachcleaningage

the contact lens with running water (tap water: RGP

apreservingagentforsoftcontactlenses (SOFRINS

bySEEDCO.,LTD:SCL,SHCL). Thehydrophilicityo

wasassessedafterthe 10-,20-,and 30-cycle proce

theamountsofchangeinthecontactangleofthel

and after the cycle processes, theimpactonthele

evaluated on a five-point scale as shown below.

ahighmoisture
indiameter at

lyatthe time

rtremoval
the cleaning

entionmadethe

Lens
contact
acturedby SEED
VISION K.K.),
providing
hydrophilic

singthe
esentinvention
g an abrading
esented
tedofthesteps
nt;andrinsing
CL), or with
, manufactured
falenssurface

sses. Basedon

enssurfacebefore

ns surface was



30AAAAAAAAAE- 10[0071] Smaller amounts of change in the contact angle are preferred. If
the change in the contact-angle was 30 degrees or less, the change was set as a pass mark. All the
cleaning agents according to the examples of the present invention made the pass mark. 32 CLAIMS
1. A gelled cleaning agent for contact lenses comprisgig a polyether-denatured silicone oil that is an
ABnN-typed block 5 copolymer, a solubilizing agent, and a gelling agent. 2. The gelled cleaning
agent for contact lenses according to claim 1, wherein the polyether-denatured silicone oil that is an
ABn-typed blIbBREBpolymer is a polyalkylene oxide-denatured silicone that is an ABn-typed block
copolymer. 19\::3.{61%%elleg 8Ieianing agent for contact lenses according to claim 1, wherein the

polyether-denature ficone ol that is an ABnN-typed block copolymer is an ABn-typed block

copolymer of polyebaietyieil o argreelypllfyiaseraxdeegnsl the solubilizing agepbis detgrees alcohol
and/or liquid polyhydric alcohol. 154.The gelled cleaning agent for contact lenses according to claim 3,

wherein the pglgitgieribaxritdagieenBii-ggedanakespigblymer of polydimetligisiisiegiegsolyalkylene
oxide is polygxyethylene or paly(oxyethylene-oxypropylene) copolymer; the lower alcohol is ethyl
alcohol, prop 'aﬂf&%‘& r TQ@B%@)ﬁ%Q%&ﬁ(ﬁ@SS&@ﬁ%9{/¥gﬂéhoI; and the liquid |f§8|§'i/§l R ohol is at
least one typg; ofalaRitahaplastaddress a group consisting of ethylene glycol, propylene glycol,
dipropylene glycol, 1,3-butanediol, and glycerin. 5.The gelled cleaning agent for contact lenses

according 25 to any one of claims 1 to 4, wherein the amount of the polyether-denatured silicone oll
being an ABnr:%:fg% block copolymer and comprised is between 0.05 and 0.50 w/w%.

3. Impact Number of Examples Ref.
Assessment on cycle Examples
surface-treated processes 1 2 3 4 5 6 7 8 9 1
CL
RGPCL 10 A A A A A Al A| A| A |B
(Surface 20 A A A A A Al A| A| A | B
Treatment) 30 A A A A A A A A A C
SHCL 10 A A A A A Al A| A| A |A
(Surface 20 A A A A A Al A| A| A |B
Treatment) 30 A A A A A Al A| A| A | B

10 [ 0071] Smalleramountsofchangeinthecontactangleare preferred.
Ithechangeinthecontact-anglewas30degreeso rless,thechange
was set as a pass mark. Allthe cleaning agents ac cordingtothe

examples of the present invention made the pass mar k.
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CLAIMS

1. Agelledcleaningagentforcontactlensescomp
a polyether-denatured silicone oil that is an ABn-t
copolymer, a solubilizing agent, and a gelling agen

2. Thegelledcleaningagentforcontactlensesac
to claim 1, wherein the polyether-denatured silicon
an ABn-typed block copolymer is a polyalkylene oxid
silicone that is an ABn-typed block copolymer.

3. Thegelledcleaningagentforcontactlensesac
to claim 1, wherein the polyether-denatured silicon
an ABn-typed block copolymer is an ABn-typed block
polydimethylsiloxane-polyalkylene oxide; and the so
agent is a lower alcohol and/or liquid polyhydric a

4, Thegelledcleaningagentforcontactlensesac
to claim 3, wherein the polyalkylene oxide inthe A
copolymer of polydimethylsiloxane-polyalkylene oxid
polyoxyethylene or poly(oxyethylene-oxypropylene)c
loweralcoholisethylalcohol,propylalcohol,iso
or benzyl alcohol; and the liquid polyhydric alcoho
one type of alcohol selected from a group consistin
glycol,propyleneglycol,dipropyleneglycol,1,3-b
glycerin.

5. Thegelledcleaningagentforcontactlensesac
to any one of claims 1 to 4, wherein the amount of
polyether-denatured silicone oil being an ABn-typed

copolymer and comprised is between 0.05 and 0.50 w/

rising
yped block
t.
cording
e oilthatis

e-denatured

cording
e oilthatis
copolymer of
lubilizing
Icohol.
cording
Bn-typed block
eis
opolymer;the
propylalcohoal,
lis atleast
g of ethylene

utanediol,and

cording
the
block

w%o.



