1 DESCRIPTION Title of the Invention GELATI NOUS CLEANI NG AGENT FOR CONTACT
LENSES 5 Cross-reference to Rel ated Application [0001] The present ‘
application clains a benefit of priority from Japanese Patent Application
No. 2010-223356, filed on October 1, 2019, the entire contents of which
bei ng i ncorporated herein by 10 reference. Technical Field [0002] The
present invention relates to a gelled cleaning agent for contact |enses.
Mre specifically, the presentDihventiBnl 5T dl &t és to a gelled cl eaning
agent for contact lenses that is suitable not only for scrubbing off oily
dirt deriving fron1bio|ogica| bodi es such as eye discharge, which adhere to
a cont act wh q: con act |l ens is put on, but also for scrubbing off
oily dirt #%gg%é?f ﬁ?§ ﬁlOlng from cosnetics such as eye makeup 20
products t 2PNy C t #%g%( ﬂﬁgﬁg Art [0003] In general,
cont act Ieﬁ%%s are:%é?%g%?ﬁgegaFﬁ?oFéﬁnﬁ?q oW n non- hydr ous cont act

| enses sand hydrous contact |enses. 25 For the non hydr ous contact | enses,
with the aimof inproving oxygen peLneability, silicone-based materials are
general | y oseskforfestandet goaRetotpanempsieitilens material s. However, in
recent years, even for the hydrous contact |lenses, in view of the safety of
eyes, silit@dlbathd peasritaberhavangomhiqglrems gvieeéseDit wfygehor2ty from
perneability have been used as the structural onents. The surfaces of

t he cont ac{apaHxEs RR&EEtaAPP b 19 Nor oB@l@yz@%g&q Fidied ppuPabrlees d it he
silicone- b @ $ terials among t he Ig ﬁquh ri,als.. Therefore, oil d|rt
tends to +qny EOEIES Fﬂ@ 8NEHnt Lty NPudPCETPREAEFE i REESD [R3004]
The dlrt adr%g4%¥Lt<) the contact | enses put on eyes contains blologlcal
dirt, such as e protelns and lipids deriving fromlacrimal fluids or eye
discharges, as well as cosnetic dirt, which includes eye nmakeup products

| i ke eye shadow and mascara anong other 10 things. If the contact |enses
continue tm=dhe il oneayes with the dirt thereon, the water wettability of
the lens surface resulting fromlacriml fluids would decrease, and then
the | ens s[odoRie Dleeqrmedhnt iheenktbngréhateslacs eageliladwedsanpngengait on
and causi ng disorders, such as being unable to obtain appropriately
correct ed g eyradiaghit lensasi n Marg gpecdificeiliign. tMoreossent tinevatititonst uck
or accumnul ated on the lens surface could be a hotbed for bacteria to breed,

bri ngilRg afoktashdor PsRedfletatisPrylng atdedsys C%@é&vé?nsﬁﬁe’c%u#ﬁ of
oxygen sup to the corn Crease,_pa Slb| Vi n r nf ul

o oot on e Rgenait cBiy s EoE SURAST Phmidl SSCoRFELTIGE BTy dirt on
contact | r e ac S | eaned .on

regul ar bggis §%§a%_§% é %%%hagqg%béngggﬁér é%ﬁggh ?%%g %' %éﬁwﬁﬁmﬁbents

for contacte]L£R$es; th@%@n@é& URse 4 %Oﬁﬁé' Sh NGk SUls foa%gn kﬁirg;? elytic

enzyme. For exanple, as long as the cleaning agent is used ous soft

25 cont actoiligngi theeesnatt erdirel) edded iy 8som SCkmbt ibBeAiRN S @y@"-ﬂé]éeﬁiﬂ pose
sol ution which consists of only one type of liquid and enabl es the contact

| enseg0t o thediltanetatdadhatectedtheradorttadatred,enand ri nsed. Because of the
conveni ence thereof, the nultipurpose solution is wi dely used. However, in
vi ew of hygiene, 3

Background Art
[0003] In general, contact lenses are categorized into the
following: non-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 generally used for
structural components of lensmaterials. However, in recent years,
. even for the hydrous contact lenses, in view of the safety of eyes,

silicone-based materials having higher levels of oxygen



it is preferred that a cl eaning agent should be distinguished froma

di sinfection, storage, or rinsing agents, and each of the agents should be
used for each treatnment as an individually dedicated solution. Furthernore,
in order for the dirt adhering to the 5%ontact |enses to be renpved
efficiently and for the contact | enses to be enployed nore confortably and
safely, so-called "scrubbing," i.e. an operation of dropping a dedicated

cl eani ng apameadritld tyhdagenbaer heedezs ditk tHanmcderaBbicagrehentant dée

| enses with fingers, is quite effective. That_is, if. a contact lens

cl eani ng aYBHACES &fii b OHGCs LRUBBF M YS AusRoPR hbl € BOREES YoF N he S

tact | : K I . 006] , A .t t I I [
2gents. sui 1A RGP ISCF CobP R SF b OB Gut 4 RURHE dnCaPREnG S ST adi ng

agent as qnacée%%l%g CONRODEN o '%Oigla}ﬁ?&"l@@ ‘Eenh@etEOIeégY‘I(%gae&}Le:ftea‘@ L3l e a

15 cl eani ng age contarning i'nor ic fine particles ent
Publicati aprlhadr 1LREKKALYE HAS: 1827 fhidne di scl osures of which are
f and

i ncorporated herein by reference); a Ccl eani ng agent contai ni ng beads
such as t hppop4amdenotian dganirg peloHeetoftSas Paheat gRitbbh egtkisatord;aiors
JP(KOHYO) 2004-511625, the disclosures of which 20 are incorporated herein
by referenzi@logileli dorgansocbrasr gaaipratiaiadi rgdagdeptidscdaravned fromn he
above cleaning agents tend to separate, settle out or agglutinate, naking
it diffi CLﬂIEtCItJ@aI%aﬁélliéd@ R elesdht I agEty sas MatheprerEietiifedi 6hs Burdtaces
can be damaged in sonme cases. 25 [0007] In the case cgf scr ubbi n% th
contact | eHESVIP ¢%F R KGR IREHYG S S¥B FRCRI R AR 267 5a PRY ag@ﬁte,r a

i sk : f t t he | f ' hepded d t o, f
Cl canily CERTR mg LR GRET e S TSt he Bas PARCL OF Bant SLE P ontbE (T be
cl eaned.  id; YRS BN O {AISLDLE: Lo UBE: A GUERENELY, COFREE! ALY ¢ the

avai | abl e cl'eani ng agent that contal ns an “abradi ng agent.

speci fical fpom asdran@1cenhagt k6RSat Qe Lde hydiophichi €nBr 0pgEt €8¢ Addl
contam nati on resi stance have been added by applying surface treatnent, the

ef fects ofpegtreagey} reatienhginya cerecakbt ior wberlwstehsbetansedotayphiysj cal
action of the abrading agent. Therefore, the use of a cl eaning agent

cont ai ni nglispralmradi agchgenbeisgnotaizis ttabdblet § DOGRIpHopstiedd Lyfcar rdazad ng
agent contai ni ng an abradi ng agent, as a cleaning agent suitable for

scr ubBPng eyEIidcBVRENSNt BL R IPSIEREdeTt r dRTRINC had NseBATBPPT A& O% he
agent - and HSEE A GHPn AP BN SnS AL TG CEnBOEH(Y 455 PAFERILS (0~
| ncor por atbi bt BFR By SREHEnERS PRI LIAHILAY Shert Teechy (bR
cl eani ng A Lot ]&IEEI (4| SIBLLS A& lhePESRUS the, 15
degr easi nggﬁa%%hoIJgEa%%gI}EI}i ?IIII at |%I:ﬁ agII'I%)ty of trI':IEIeyI gwer al (':gPIIgIS.l Pri or

Art Publ i o@d+ 9 a Ral ety 1PaPEE 68tdrOtRe 2011n@AA% e PBd entcibehl dicat bk dirHat ent
Publication 2: Patent Publication 3: JP(KOKAI) Jpn(KOHYO JP(KOKAI)

HOS5- 19217 20047110625 Aiz2006n 1d4d68adk ldrsedsgsure ief debérdbventhon t2e

Problemto Be Solved by the Invention
contact lenses be cleaned on regular basis and be kept clean.
[0005] As for conventional cleaning agents for contact lenses,
there are those containing a surfactant or proteolytic enzyme. For
example, as long as the cleaning agent is used for hydrous soft

25 contact lens (hereinafter referred to as "SCL"), there is a

multipurpose solution which consists of only one type of liguid
and enables the contact lenses to be cleaned, disinfected,

maintained, and rinsed. Because of the convenience thereof, the

multipurpose solution is widely used. However, in view of hygiene,



[ 0010] The inventors of the present invention have focused on the follow ng
contact | enses: oxygen perneable hard contact |enses (also referred to as
"RGPCL, " hereinafter) and silicone hydrogel contact |enses (also referred
to as "SHCL," hereinafter), the 5 surfages of which have been nodified or
reformed t hrough plasma surface reformng, graft polynerization or the |ike
for the purpose of adding hydrophilic properties and resistance to

cont ani nat £ briss assteraeedhaitt A Prearding agpat tHwulickes thatdinguishedugrem

| enses are 5 scrubbed with a cl eani ng, agent containi ng an_abradi ng agent
such as t hd<E HEQcEden | FtPREt CBUbIRTRT 88 ES arfPD SFReP e fECETISFS | ens

surface tre

| d f be | b se,.of. physi cal | f
The abr adi ROCRGRS TGl s £ootn g GOETBHe St MO A4 AP e Rt

sui t abl e. [ ] W ean| aisni-ng I as
descri bed %%l%ggé%E ﬁﬁ%PP%gﬁ?g%'g?hpﬁgﬁgﬁg%gp% %Cﬁlg? %ﬁﬁ%?iﬂﬁdgg ens
surfaces haygtbeen RdsfieHe e Bl BRE c L BE aparthbete @it Rid Yeslied on
the |l ens surfaces can be washed away. However, the cl eaning agent as

descri bed ta Hakeployudimogat ¢t - thasl vaand e fefl vl Ssaeversel ekteabbong f'he
contact | ens because of al cohol conprised as the cleaning conponent.

Ther ef ore, it e ggoeopebitity o drogpingat ddvblcamdntleénahgatgdntcontai el i s
limted. Meanwhile, particularly in recent years, highly water-resistant
wat er pr oof censaet ilessgarndebgndeveldpety she %Q@Ctagﬁﬂﬁ% wighy ERng®es mbove

20 devel oppents, the_ cl eani ng agent, as described in_Patent Publication 3
Tay not belSLFELED SARPIEAL ol Jo ety avay: SRS TCAGRE! FLeTRTRY TN nay

b d by. f ' h | d be. devel i
adner &% o DN BERCoofBATTHL G PeRte Y Bits R S e R

invention Ls,tQ i dg ag@ntact 25 lens cleaning agent that shows a
hi gher cleah?ngeg%%%%t onnbily-conponent dirt adhering to the surfaces of

contact |epsese] PanbhguiRe | Yoridot didis (QesmBhiCagbnty sausashdyraye makeup
products or the |ike adhering thereto, than a conventional contact |ens

cl eani ng agentbbhed icont aileantagabgadt ngomgeiniirandn abseiddtiabl egént a6 a
scrubbing, and that is excellent at being handl ed. Another object of the
present i nekerinbrg icompengnovi decn ecwmrdet, tbasfel kaning axgenavahiebhg: no
adverse effect not only on the | ens surfaces of a conventional RGPCL and
SCL bdtS al sbedmithed¥hs COMRABEEIoNREPTLIG BINSHIArtitdse 16/ SaFPREes

have been ref or ned. ans for Solvin h | e 0013]. As a result, of

i nt ensi ve g?%ﬁ%%%t%ﬁpﬁ'nﬁﬁﬁ@%u%?“?ﬂbgpéﬁiggi?ﬁﬁtghgdgb%g%ﬁﬁﬂf%ﬁﬁjI@E&ﬁ g
conponent ch_a rf.actants.and 1 i 0 t t r
incgntorss?%%hﬁp?éﬁé%£%¥x%?f%% gcgylgﬁgggggéé%ibI%gqhﬁ?ﬁagggﬁegﬁgﬁ% agent

cont ai ni ngc@nggﬂ%r% g??éé lsh%ﬁrées 91'1 se QBB R B%%EL&E%JCJIX{I&J: (See Patent

pol yet her - denat ur e I cone ol l ose denatured”site has hydrophilicity
(pol ysi | i comet @t ABN 2L YPL THIROHY050ROb ¥ BT 1 845, the disclosures of which

pol ydi met hyl si | oxane- pol yal kyl ene 15 oxide; or the like), the cleaning
agent Joas ape atlwerge reftkecheoaihhey | eneremdeace Bind iexerdamia suf brgameht
cleaning effect for, in particular, oily dirt. The present invention is one
acconpl i shaebirddiey agendigcleohitadinags 1n[ 00¢ 43baheis; letioadiaggnts thadptesent
invention, there is provided 20 a gelled cleaning agent for contact |enses
char act er i SRR PELORBEL SE R taPr| IS UL NS eTREI DY diiaflf BHCS] T iteohrndle, a

sol ubi li zi agent, and a . gelljng agent. 0Q15] Preferably, th ell ed
cl eani ng aﬁ@%ﬁgﬁéPlBSEFEEF%Pengﬁgt? r%?ﬁﬁ@ﬁk@%?ﬁﬁﬁ? ??ﬁﬁc%ﬁéxagagageg

polyether-d§n€ éeqi§;gicone oil is 25 a polyal kyl ene oxi de-denat ured
silicone. f 0 %f ﬁ%é?erably, the gelled cleaning agent for contact |enses
o 1 2t poogpfl iR Hhatcile O SRS IRLICeHcsEL] SRS 0 by Tk
ABn-typed_E?op copo ynp? %% poljﬁ%net Isiloxane-poly§$§?$eﬁé o;i e;aand
t lhe f] 0: ubi &1 ZARhRORANY S$oAthowehgaha0ohBladNg) Mgdritquild ri&kpolry AYderse
al cohol .

effect on the lens surfaces is apprehended due to the cleaning

Depending the condition of the surfaces of contact lenses to be

cleaned, it may be even impossible to use a currently commercially



[0017] Preferably, the gelled cleaning agent for contact |lenses is
characterized in that the polyal kyl ene oxide in the ABn-typed bl ock

copol ymer of pol ydi net hyl si | oxane- pol yal kyl ene oxide is 5 pol yoxyet hyl ene
or pol y(oxyet hyl ene- oxypropyl ene) copol yhrer:; the | ower al cohol is ethyl

al cohol , propyl al cohol, isopropyl alcohol, or benzyl alcohol; and the

| i qui d pol yhydric alcohol is at |east one type of al cohol selected froma
group consisdilaplef Eeayliogeageytothapropytains gy eslraddnpgr epghene Mpingcol ,
1, 3-butanediol, and 10 glycerin. [0018] Preferably, the gelled cleaning
agent for WkkicaldisessforcharateetriFad to WHsh Ry PFORGe-1e3

| yet her - depat d.sili, il ised is b 0.05.and 0.50_w W
75 Advant A6 e PGt T one T B019] PTG BPBArT I GORNEBFIERS SrEL

i nvention j a I - il i {
component , Cane Sy of BE SR AP TRER, Pl (R ol b8 ot
adheri By tg.thess W 8681041 GRAIAL oEONSE T agaNY! S5sn0f whethebrthenl Iy
20 dirt is derived from bi ol ogical bodies or cosfretics conpared with a
conventi ongde 68N atéah BitpagELBROAGaAGEAY G0 2 dli riPafonBbEadthgu Bgasite t hat
is suitable for scrubbing. Mreover, since the cleaning agent of the
present i npet8bnldseesadaif eonlaimimy cyygnanenttiimihy am aprading admrddi ng
agent, the cleaning agent has only a 25 mininmal inpact on the surfaces of a
cont act | ens anhdsensug fapsed Ravealpberfan sarebbbyd @ ashbagtiriense tpafordhi ng,
graft polynerization or the like, while achievin%_an ef.fective, cl eani ng

t

ef fect. ThEtefafe, trgai@entnbas PeaR el ieGoltc THRY1NAaL S| S13et ATt

i t h | t of th t ti ted to 8 Kk
ol can 0t e vt bR LA POEY oFRE hecPeRL b h o Bt Be SRt ARG HE ©o

l acrimal f{ui { ti of; near| t | RS F L.0g-
preventi ngi(g'g% ra1aglct(§) %tlhég}a%nésl sur zfgg.o ﬁg(rég?o?%et he ugeggph%hgg% lI<ga3n’i ng
agent of the prReRAT) PBventiens 2, cank aYokUodhfed BEWMNG ANsnobAgs rdFQUbI es
resulting fromoily dirt on the surface of a contact |ens: a decrease in
wear i ng sensedibyofefdterca)t.acthéefissariingpbgént hes peringirdived ¢deanizipon
correction, the risk of eye diseases, and a decrease in the anount of
oxygen suppfieck tfon e lgodied, i0cl0020f Jiwnadvisagh rtor imecbusheotonbact

| ens cl eani ng agent of the present invention is gel so that the contact

| ens @PeaniegremEinty abilhey prdseiubidigatiion dbsl latyerf £he Tavarerhsohil  he
sense of touch at the tinme of scrubbing and can nmake the retentivity

t hereof on a contact |ens high. Therefore, the contact |ens cleaning agent

15 of the prese i nvent.ion.has a nore inproved cl eaning effect.
FurthernDr%%l?§é5§%ih€§;}qﬁgﬁgnéIeaning agent of the present invention is in

the state of gel smih adigh viscosity so that there can be no dripping and
even smal | anounts éf thé contact |ens cleaning agent can sufficiently

cl ean up tpgo tact lens. As a 20 result, there can be an inprovenent in
how easily the contact |ens cleaning agent can be handl ed. Modes for
Carryiong Qeitddie Bupieriitaen] 0023 (AokRI fi mEs+1021Te Zpresent i nventi on,
provided is a gelled 25 cl eaning agent for contact | enses characterized by
conpri si ngPat o ysthdrcadewat @r edpsi(KOEBDE 2004-H131%uBi | i zi ng agent, and a
gell'ing agent. [0022] The cleanin% agent of the present invention, which
conpri ses RapmiyduidricgérdanuBedIBilkPebhk 906akldl &lfeani ng component, has
9 an excellent cleaning effect particularly on cosnetic dirt that is
attributable to high water-resistance cosnetics adhering to contact |enses,

and is a gell cl eani agent for scrubbing contact |enses. 5 [0023]
Recent co%ﬁﬁ%gﬂrgﬂ§%§ﬁ?gﬁ& ?8Vﬁ8§é08 hi gher conponent proportion ratio of

silic%@e-bgé dpterigl %Oggggg?ghgﬁgngﬁggﬁgfgéﬁthereof in order to inprove

t he ambunt "of "oxygen supplie € cornea. nce the surfaces of the

| enses shopgdisl OPREbIfidntor@l by Wid brekbht M ghedffidmhhyecodgasd by adhere
thereto. Specifically, 10 as oily dirt, the foll ow ng and ot her ki nds of
dirt can beolnshittediordacel 1¥nseBpoBRNGet Obd Bhdtasl d maaye cdinsahar gessen

| acrimal fluid, cosmetics, or the like. In particular, cosnetic dirt can
easi | y adh&aksd adfleerreensesss dRERAnfohelbeinefioged aasidiyicbher bbgreaeisi ng

vari ous problens. Cosnetics usually contain a wide variety of
contact lenses (also referred tec as “SHCL,” hereinafter), the



15 silicone materials that are excellent in high water repellency, |ow
irritant property, low toxicity and other properties. Therefore, the
silicone materials in cosnetics have a high affinity with the surfaces of
contact |enses conprised of the sane silicone-based materials, allowng
cosnetic dirt to firmy adhere 20 thereto and nmaking it difficult to renove
the dirt by washing. In particular, cosnetics such as eye nmakeup products
have an i nprofetsvatfewhiedi bedaceeemaredpiisst or. refererdr ehrowgly plasma
conventional cleaning agent is _used for scrubbing off the dirt adhering to
the | ens sIH¥@RSE r?ﬁ‘éﬁH’rW Q%ﬁéﬁ&éo%ﬁ%?rsl&ra@é&@ %Ehtaoht]ﬁef%ﬂf ftlhﬁl If‘ilr%e

bet th t nd the h b | f
Che dirt BE %@%&?‘;ghﬁ St e REhT S R o SRR [ Eop i P
causi ng cl o &Qlkﬂgéﬁaﬁusﬁg%&ﬁ 1, i nrwearing. gensation.

[ 0024] In rean irt tﬁat adheres to contact %q%ens es
due tost hes@g_fdkskm& ml%t Weéﬂeérﬁ%é'éde%}n%oﬂ%%iﬁé anMiti di$ig0Rge Rt diten | ens
i.ngredients, and the oily conponent’, the cleaning agent of the present

i nventi on £HOMMd=eeai Bclesad Uire®askehicpaiel Didtidrad lebhecl,| welyefctstapnh t he
interface between the lens surfaces 5 and the oily dirt as a cl eaning
conponent .1&he sdefiatareragiment ormsila tohasfd of ivet hyd tsbkogase ddapidysiscal mai n
chain (silicone site), and has a structure in which a denatured site is

i nt r oducec®dHtan af rdienalehading AEFAL e hANPHSfieeE oFha e harah es¢Hraring n

type). A typical, silicone 0|I as represented by di nmethicone, and a 10
denat ur ed 8991 dﬁ%I6F1SNH5§Q 8enatured site has hydrophob|C|ty are

wat er -i,nso ref.ore is difficult to_ blen I|c ne oils into
contRe: TABLT EAFR RE% ceAnint Yo bRy PG AT et B s ut fon.

Mbreover, %@etﬂ:lkf STyl shfLca cle%tEBElf gct@{g 2ok ﬁ@}.ﬁ‘cﬂ 'd&eSH@ﬂaQJJﬁésé he

silicone oils to be conprised into contact |ens cleaning agent, the
above silitane seirlfacakendt pResffsd e Leeauserdiredi Lheohe serlispadhesgi t o
and remain on the lens surfaces as oily dirt. Thus, according to the
present i nyvent idinkt andenat beed sidfieeie canl bahesehee adayr.edHswéeshasthe
hydrophilicity is enployed. Such a hydrophilic denatured silicone 20 oil is
hi gh i n swXeareirar igentyas atebdrsbedpént Rat et Hald igatéphedthagf ar ehdkioly
cosnetic dirt in an effective manner as the denatured hydrophilic site
separ dPes adieersss mfestdiont thsl G@ntacz*édlws tIRE AN @éhaﬁpeh@h Fempelagd e

fromthe |l ens surfaces. [0025] In th ani ng agent Qf, the

i nventi on,2% GPetCHeeaZBlr@e %WQI?‘L?PTQ I |Tg8 J(%8 gfé %@?f&tjtﬁr{é’dP%%tl@%h
hydroph|I| ty erdenatured silicone re \at are
referred t%ﬁe améj 51 aﬁgﬁg g I ngal%e?led S| of%ﬁe Mgg % yl ene oxi de

modi fied poly ycflﬂtanQé'ﬂn%@E%n}: kg%w)"ﬁié %t@%ﬂe@@%tgﬁ{:dﬁagg JIET,

and pol ydinet ne- pol ya ne oxi bl ock 11 copol yner. e

hydr ophi | i &bdietofcd Revaboren GRARAWPES bNEILASES anBtREEPOIdivem thet fifove
proportion of alkylene oxide in mean nol ecul ar weight, i.e. the content
rati o2Qoccapasicypnicaits), tihe theapohyalgeert s HescHohed dn, PaserthPulsbl cdot 1 v y
thereof in water inproves, the 5 lipophilicity decreases. Therefore, there
can be a pdssiybinbtthe ehde o syidiopréatedlyceasngvielf eevenn coisgtdirdizannot
be obtained. That is, the balance of hydrophilicity/hydrophobicity in the
mol ecul es ‘ml%mamheé@agﬁﬁiiédmaéerpmf W@eahCﬁrﬁae@& weHld e dpeakrrra
effect for, oi For exa when {he occ pan née 10 of the

pol yet her %@t?ﬁ%sﬁqﬁ%ﬁ? &deeRe §|Fh€oﬁ%r FES | P@@ﬁ?ar wei ght as
i n polyal k f|e si | oxan e n|n eff o irt
tends to b&% G‘b(-:jre"cbec?au%" = 5956 ovlzl/%l i pog%&r?rgl 90 nroor g 86%%&

ef fectizve Jréhy%ﬁ gOfaf etn?StHhEyFHb{zé ?%%I o Jl\r,\éla?s!tﬂégﬁs'%%%b% on

partlcular y the 0| resulting -resi stance
cosnetics,pit J@or&tﬂﬁiér&blﬁrkhaahébﬁn@otae&mrs&eﬂwew e¢ sbhtsenerenpdoyed
devel op a noderate level of lipophilicity. In order to devel op such a

nmoder at e | pyedi@flddipophl § deirt Y cosineits cptieftar ceasédby dyvleanakeup products

pol yet her-denatured silicone have a sufficient amount of hydrophobic groups
(1'i pophi | i @r Ztheyrigikss Jadherting theeetd esthaw coraimegntidnalpceparichglene

cl eaning agent of the present invention, the followi ng are taken into

consi der at FRRR NG BEEBHr thalelcpniaiBetna apsREPEAIREN AN Y SSLTPARSReL o |

t hat shoul d be conprised: the nolecular weight and occupancy rate of the
silicone site, the bal ance of 25 hydrophilicity/hydrophobicity, the
structure of the entire nolecules. A preferred pol yether-denatured silicone
oil conprised into the cleaning agent of the present invention is a

pol yal kyl ene oxi de-denatured silicone. [0026] The nol ecul ar structures of
pol yet her-denatured silicone 12 oil are largely categorized into the



5 a denatured site is introduced into both a main chain (both ends) and a
side chain. As for the main-chain type, there are the following types: a
one-end type, in which case a denatured site is introduced into one end of
a main chain; a both-end type, in which%ase a denatured site is introduced
into both ends of amain 10 chain; and an ABn-typed bl ock copolyner, in

whi ch case denatured sites are alternately introduced into a main chain. As
for the absweubipirsrubad Gtatudseesl e ahdamgy hgpdled he Abothesnebiggie,

t he side-chain type, and the side-chain both-end type_have a structure in
whi ch a hyaif SpRabiasesty re‘é%tﬂsﬁrr é5it RFOThHee @eﬂ?@léracfaﬂa@nwhweﬂaﬁrﬁqemt

denatured sites are bonded t e pe ery ( si de chains) thereof, so
that the dEREq Te e TBTae: GLERAECATh TheY 1 i redts Bue agesofrl-E

hydrophobrc tro £AS t srtes
are orrentedll q%%ﬁl 3?8%@0 $§ surﬁgﬁgfifiqxhgﬁF %ﬁg'Lﬁﬁena ure S

can possibly Q&Lb%eré enked eareaeégeﬁarerbéhqp%ﬁ&nree t he hydr ophobi ¢
surface at the same tinme. Thus, there is a possibility that the cleaning

conponent nmay not act effectrvely on the interface between the |ens
surfaces and the oily dirt. Accordingly, for exanple, if PEG32-nethyl ether
di met hi congeedrBotflorersbltwipe: tKE- BOO4]1eR®5 manuf act ured by Shin-Etsu Chem ca
Co., Ltd.), PEGLO-dinethicone (Side-chain type: KF-6017, manufactured by
Shi n- Et su &R lcaks Gorespld. §f igrtenisd vei Keudtes emppiathaas cd shlesianies
conponent, the cleaning effect_thereof becones |ower than the ABn- t%Pe even
t hough t hetlaq%arﬁm@eceﬁﬁenéﬁt Chaaning FeReTdis Susly espperiaFtants

| ubi . il | h f. .t he Al d
b1 ock X0opaT Y] RTEBH=de AP Pt eIty A VATEORPt E%wiﬁ%eﬁ o Rt T 0
the mein chain.; g %%I@%%ehynﬁqhbgosfeg ROl WERE, 3% 1958081 80k é@éaucture

ure e sa re

because the denat Sites exist on't main chain ore, the
silicone siips@pdothe denatir sl L08R HaMfe Bt 2 etldantqed { etdorpn the
interface between the | ens surfaces and the oily dirt, making it possible
to renove die Hdge didnativrednsetéenis Vt@ydlj'ﬁjﬁ}ﬁrl’llde@r27boI|j}Sﬁ.$ﬁ.Oéﬁe B3;
preferred pol yether-denatured silicone oil 10 conprised into the cleaning
agent of tkﬁnfnyyﬁdﬂbﬂon&enbpomymeraopqnqkydﬁmeﬁhykﬁﬂhuaanerb&gabkplénamose
mol ecul e structure is ABn-typed bl ock copolyner in which silicone and

pol yetlBer sxidss cgekhst lakebr ri:ch%lqle@nmnea@en’é s M Raversa abfect on
preferred one .is ABn-typed bl ock copoly

pol ydi net %lhe@ﬁaﬁ‘érﬁﬁ'i:?aqr}@leéﬁét% %)ﬁuéélcpfeé‘fce??‘%ﬂmsrb%&fffled?te;‘%pIJé‘s

t hat th t t.h t {1
el ude. paTsT T4 ctta. 230Y P Het haP oSt ol ST EE R Eh e o oL ohed

t hyl Pol | 13 | ude FZ-2222,
b2 251 R oshae RS rERBRL E L. Mmmat act ured by Dow Gorning 20 Tor ay
Co., Ltd, pdocdy mByude a'f';%%‘ildh.ﬂ aﬂﬁﬂﬂ@ Aeben@! i Mot JHRY tRer8S80p BYvided

conbrnrng two or nore of the above. 028] The anount ‘of pol ysilicone-13

conpr i2ged 4 sgelflid exa@pliag wokht nf@heccrm OferB30Matrache@ivbaby | f the
anount is less than 0.0005 ww% a sufficient cleaning effect cannot be
obt ai ned. d¢dm@P5 tigy arpuebsits agpeayethe hatert QingdVdi ltilvensensé, o t ouch
deteriorates significantly at the tinme of scrubbing. Therefore, the anount
i s prefer aptyubiltiving kgensngandf a09ebling A9YT--w Wi or particularly

preferably in the range of 0.05 to_.0.50 ww% Incidentally, the solubility
of polysi iR 1§r$?ﬁ9@ﬁ%y,|2§q eRL1GAi ¢ eeaﬁ%nﬁxﬂqﬁﬂq|ﬁ95n€°T§aF§ W5t ved
by a suitabl e saol ubili.zi

h h f.th
present i mvertiGAC ERe2E8i h%g? o 1 ZESEYéFéeEgﬁ%ﬁgg%nd C?q&ragg’?}tﬁvgl]atlse
polye er-d gﬂggkgeﬁ}fg | %% eoh%ﬂ ?e@ssffﬁéﬁﬂ dicone-13. 5 [0029] As the

solubrlrzrn eani ng agent of the present invention,
an anphi phrdofs]soweﬁéré@hpr &S @ellxeenei@areﬁng e ifed! b¥nthOWelenses

al cohol's, Tiquid polyhydric alcohols, or the Iike can be included. Lower

al cohol s hayerardicsicnt eeti ve @ideehe pblyatke genetiat hdedisad iasnel eani g
agents or disinfectants. 10 Therefore, even in the present invention, |ower
al cohol s caniBe-eyxpedttdaddkocoppt wver bl ol whimieatd vafsfidokaandpd by pt oyl alee
preservative and disinfective effects. Liquid polyhydric alcohols also
serve as owtisidicaad]the wodubiderAtsy aurntcan dd wegeeleoheb angferaliquid

nmoi sturizing effect on fingers at the time of scrubbing. As a result, 15
for the solubilizing agent of the cleaning agent of the present invention,
a |l ower alcohol, a liquid polyhydric alcohol, or a conbination of |ower and
| i qui d pol yhydric al cohols is preferably enployed. [0030] The | ower

al cohol, for exanple, includes ethyl alcohol, 20 propyl alcohol, isopropyl
al cohol, benzyl al cohol, and other |ower alcohols. Exanples of the liquid



1, 3-butyl ene glycol, glycerin, and other liquid polyhydric alcohols, which
may be enpl oyed i ndependently, or which may be 25 enpl oyed by conbi ning two
or nore of the above. [0031] As a preferred exanple of the solubilizing
agent of the present invention, when pol¥silicone-13 is enployed as a

pol yet her-denatured silicone oil, given the solubilization ability and
safety thereof, isopropyl alcohol as |ower alcohol and 15 1, 3-butyl ene

gl ycol as poljihixiingsl pRgehiod -al cohol are enpl oyed i ndependently or in

conbi nation, respectively. [0032] The anmpunt of the solubilizing agent

conprised |QO%®k e?h??@fﬁ%e&h@ng?hée@o@hﬁmwgl sreng 66F—’y§?h§@c’delrﬁdﬁ?rsed
silicone ojl suc sil.icone-13. Th ore, t of the

S0l Ubi 11 71 1 AT EO TSI 5t ges BRLY PLRRITYF 1 aPetbadSinsii e ¢ ne
pol yet her I i the aim
of nalntaﬁgﬁ%ggghg%lghe g? p§¥§?ﬁ@8% '%%?ﬁ%gegeﬁgﬂ E%pﬁ¥§én %%&Q ﬁ%act of
scrubbisng ,Qm §6¥vé%ﬂylb%@5§§gxﬁ@ﬁc&@%%hyléﬁeﬂéxﬁéfgpyfﬁﬂé‘338 bi%ﬁer}fﬁhe
anount of the solubi'lizing agent conprised T Tmted 6hen the liquid
pol yhydri clate0Bdbohsl arpboyel adschbe , setaiil a;wgoagerstoprl@gym alcohol,
solubilization and osnotic adjustnent may be achi eved based on an
identical<Emnnnn@ﬂtalcbholhiandxtha Lhguedepol yhned mimp witcobib 1t he sl idxddd zing
agent conprised is limted 15 to an amount by which the osnotic pressure is
within a pshéyPeangealeohed ewlercttelq?efabmv@ gt seogastengt @k ediwilising zi ng

agent conprised is, for exanple mnthln the range of 1. 0 to 60.0 wWwh, If
the amunt33¥cqlesBropyiene dlwﬁ% SREENs 91Y504 s ThidgkutRaedink, and

solubgllzatlon af the pol yether- denatured silicone oil |s 20 insufficient.
If th reater than 60.0 ww% it is assuned that not only it is

difficult Jfgu ai.p .t ty of
contact |le debeséjmgPP% eril rattglesggh? Jljcgin%r?lr%g Pteg‘?a%t 88{14%&’(%1%219%&%53?“ of
the sol ubijd dea%ﬂe@ttzeenpﬁl 8RSt | Snd ar@unt RE 8RS phALethalSabeLOME$Of t
in the 25 case of RGPCL, while in the case of hydrous CL/ SHCL, the |lens
mat eri al s sMeldond h1wabeprised coftbatiean® . @@l 0060CRUFS. Ot her
troubl es, and therefore have serious negative inpact. Accordingly, |arge
anounts of the solubilizing agent conprised are not preferred. In view of
the above, according to the present invention, the amount 16 of the
soIubﬂﬁlzr%@?%ﬂ?ﬁﬂ?sc@ﬁpﬁh§eBnV@n@¢@¢erabIy within the range of 0.5 to 30.0
w wWo or partlcularly preferably within the range of 1.0 to 25.0 w w%
[0033] | n BHAM t@?ﬁ@&%ﬁq%ﬁﬁ%n@ﬁt the h’é%‘Fﬁ“hglfb‘feftWé’fbICé?élﬁnaﬁtj‘SSaagent
of the pre rls S the s§nse of touch at the i me of

ﬂ nve tIOQ co
Qo uboi b Do trEEER IRy I ST QTR SEP 4TS, RIESRBL LONEDRL! Ml T
agent to hgdndfhe EQr}g’%é’ﬁlef&%hceth‘él eantNg, tog eS| A, ﬂf.‘ftcatcgﬁétl‘l \?%ty of

agent is in the state ere is an i1nprovenent in"the ret
the cl eanimyg t@q&eBhr@@c&@rﬁ@%n&dte%%es M gOMElasd it fhetBagesnd ke 1sense
of slipis also provided to the cleaning agent, making it easier to scrub
t he coot aciidtens @l ves Firbingioogicd MploaMesest ddbrdid o eanpageeffiect .
Mor eover, there is no dripping during cleaning, and snall anmounts of the
cl eani ng agertvantienalglortact! dans uplddreingoagast ¢erisindnigano esutadinkh
there is an inprovenent in how easily the cleaning agent can be handl ed.
[0034] Exagsindstledt dhesyjelakilegfagemraibbiag - extiansia et nginee theec keaniag ng
and ot her substances: synthetic organic olyner conpounds, such as
car boxyvi rﬂﬂefﬁologfrrEPe BBP?e’(iFre%%‘je kS i eéclnd’t ?@"gélli} en@@wy%e?tw ic acid
sodi um aqdrﬁgﬁ_ acryl i |d aIkyI C tﬁ glnlc ac er| atives,
such as aldt Sl Bgiﬁétaﬁu tR91%§§ nC&ﬁﬁP ne 6%%? tﬁ%tlc
sodi uprna t y Y.

9% Qr[l‘%ﬁ'ntéfi‘ §hbLea Snagrl?é alélc}’é o%og F‘é@gg?‘é %Eﬁ& h&lrhé?st% %dﬁa%§

al kyl “Copol'yner are”prefer y enp oyed 2 € anoun

gel l'ing aggpfe @@é@'&k@gged%yglﬁas?ﬂ?%hfrfﬁéé|r3éf'b@§1t:1.h%](3tcﬁt%ﬁsp$ PRfeAS dthen
anmount i s enough to nake and maintain the state of gel in a stable manner.
For exanpla; thee laxeynithofet feh pedindaragsifiectarier cSedni Agabotécbet ween
0.05 and 10.0 w w%% or preferably about between 0.1 and 5.0 wwo 17

[ 0036] Thé[‘r@r@inimg ageot Ohetherfaesaft a owenbictnleny tbaprisescmotdbed
surfactants, gether with a pol yet her-denatured silicone oil, such as
pol ysi | i coﬁé:hlg cagledeliy RPAEnPEnEhesPr yFRH- Grventdent aseaptReGied to
additionally conprised, it nakes it easier to



5 evenly solubilize the polyether-denatured silicone oil and brings about
an advantage that the anount of the solubilizing agent conprised, such as
| ower al cohol or liquid polyhydric alcohol, can be reduced. [0037] The
surfactants are not specifically restrldied as long as 10 the state of gel
can be kept in a stable manner. The following are all avail able: anionic
surface active agents, cationic surface active agents, nonionic surface
active agekresp arbhranphet wpitersuethebibtty va&f dadentlensTiserdboeecsuripace
active agents can be conbined appropriately before being used. O all the
surface 1@%&#%%%%0 AACHHTBhI Uslﬁ*r%"a&élealé%m%@fa\g%ﬁ%m%tﬁ@n%rhfr%ct
surface ac ive agent conblna ion of anio anj_nonlon%c surface
active age ?% j L@ftéflgbﬂg} BREr Sy Ein | SosBlY Bhhsed=Br EREERRFON ¢
surface a ef8£? @Eeclégﬁirﬂf% #)fst%ﬂé E%’seﬁ'ﬂcbn@énéf
hano sul

| auryl sul e an tr| amne | ate; benzene

sul fongt e, céﬂﬂ%*%o%l tSIQQEHMQ@%&%@&@I@@@%‘%&B%Beréﬂiﬁttlﬂgefﬁ&ﬂ%h@a dere
dodecyl benzenesul f onat e; pol yoxyet hyl ene al kyl ether sul fate, such as

sodi um pol y9xxuet Bylk-€neel @iy kot het Bend Aalzedandet sé etrharalraAyngensation

pol yoxyet hyl ene | auryl ether sulfate; a- olefin 25 sulfonate sodi um such
as a- ol efoh thel tfondat 3eds urdisaldiyli tpleespdrat i nisucho asl siedi aortacridn,
phosphate and tri et hanol am ne |auryl phosphate; pol yoxyethyl ene al kyl ether
phosphat e, theidhi s ofodlyanpbs 566t mﬂcgﬁedeénﬁewe etthdhepREOPREt ef aerlygen

tri et hanol am ne, pol yoxyet hyl ene | auryl ether phosphate, and the like. 18
[0039] ExafijRst %ﬁ‘q%é%ﬁoﬁP6ﬁﬁé surface active agents, for exanple i ncl ude

83L§3§¥?§§ G S 1o roRther bR T or YRR I i SRR Bher
ether: pol yoxyshinyLeaa.cR0l yoyPraphene oL ka&ﬁ%tg@en%ugﬁegﬁmﬁ agent

pol yoxyet ene pol yoxypropyl ene cety suc

pol yoxyet hyf ene (el oy Phodyt £ae ikl @;@d‘é’.@léﬁﬁeﬁn tEeRNYE t0d séRdd Yoragdkn

di et hanol am de, 'and |l auric acid diethanol am de; pol yoxyet hyl eneoxystearic
acid triglacatiddeimsueh ssribipa woxyebhyhere tiydnegematied tgashereof lor60;
pol yoxyet hyl ene sorbitan nonool eate, such as pol ysorbate 80, and al kyl

pol ygl ucosi deyntaawt tleasl hikgh. THedeFofhe Empumintarnd densenieanion ajerithe
surfactant conprised are not specifically restricted unless the anmount has
an adv-8r seofl 5-hef frx@sepy dBHERELON R8s andietfe Woresied sticoningr pfheet. eyes.
For exanple, the anount of the surfactan %%% gg rised is abgut bet ween 0. 05

W W6 and ZHO-RGTRT Sor thfeFEREBFY é%%tc aﬁ%twﬂfv%t RAPBEBeRFwoe | f
the anpunt, is l.ess than g?OS m/wﬁ tr| on ther%of t% t he

sol ubi | | zatTBH B pAry fier=déna ugre dw%l Bice ?‘l S IE PO Fhat there

polysilico t SR b f nt. If
t he anounfﬂﬁé%g?égféﬁﬁkhé%§2%ﬁg Q?wgb It %E%ﬁqgﬁﬁﬁfﬁ??' t%?geéggpigﬁg state
of gel in éﬁ%frﬁf%@emﬁ:o@éﬁ]sfﬂléi&ﬂfmle@ﬁ apefhe dfortth-tPnesent as a
invention, it is preferred that an osnotic adjustnent agent is conprised at
t he t poe 2£Ees/utn§m gakkenghn deper fiapredrdmenad] tdow BasO3pTtHe cpheasdr Bens
according to the properties of the |Iens used. Wen the cl eaning agent of

t he presentleanient iagenits caseldef banfiyedous SCL/ SHCL, the adjustnment of the
osnotic pressure brings about effects of preventing conponents of the

cl eaning agent frombeing taken into the lens, as well as 19 of
WHIHt&IﬂI%%ﬁ}he shape of .the | ens. Wen a Jomer al cohol is enployed as the

sol ubi | i zi ‘%béﬁF‘F@rﬁyéégpPBEeFU%tF@%e%ﬁﬂnhlS|nfectlve ef fects, the

dj t t t.h h d t t hat _t, nt

[ ower QF ot S e T R 3R P LA o At esﬁgg”%a% opt
| over » dyféa[r@g%z%fg,%ger 23T uahLyE: anchal dé A}Ia%tat\é%l%hes; r_#?g ng a

nalntalne for t osnot1 c adj ustment agent

addi tion tﬁblﬂ’dﬂ‘ero%@%ﬂtﬁr@éﬂ H§iﬂ@8ﬁea@§]ﬂtSatsr@ltukﬁa_n\inln%nﬁgQﬁgn KHQV\@ In
ternms of ophthal nol ogy, such as sodi um chl ori de, pot assium 10 chloride,

sodi um suldetleingprdgesddi um phosphate, the foll owi ng and ot her nonionic
osnotic adjustnment agents can be included: propylene glycol; dipropylene
glycol; 1,[®@22}t yIemelghytod agghycsr the paeiseotadgivesit ione whassh comprises
trlnethngIyC|ne gl ycine, and al ani ne; sugar al cohols, such as xylitol and
manni t ol ; &&RAEthessdesathrad 351 PR Rehad deslepkdngl Gesgenant, has
fructose, disaccharides |ike trehal ose, and pol ysacchari des cont ai ni ng
three or nore sugars (which include cyclic polysaccharides such as
cyclodextrin) . An osnotic adjustnent agent can be appropriately selected
from anong the above for use. In terns of the easiness of viscosity control



20 at the time of gelling, a nonionic osnotic adjustnment agent is
preferred. Propylene glycol and trinmethylglycine are particularly
preferred. Propylene glycol and trinmethylglycine are al so known as

moi sturi zing agents. They are expected t% have not only an osnotic

adj ustment effect but also a noisturizing effect, and thus are 25 suitable
because of having favorable effects on fingers at the tinme of scrubbing.

[ 0043] As dmrexdml mrsumtleehingectfaot i pani] astamwit cagevsnedipr fsed, thife
osnotic adjustnment agent is conprised to the extent that the osnptic
pressure 0%5t#R?%%ﬁqqﬁ?%ﬁﬂtpeBlgBeHﬁFﬁﬁ“ég%#ﬁt¢%§§(ﬁoﬁﬁﬁéﬁﬁﬁeadéeréﬁauFo

bet ween 290 and 2,000 nmol / kg, or _preferably about hetween 500 and 1,500
ol T kg, - 150 PRPRE, PRSP AR CL SoE g R h AP S g Captact

adj ust ed a.eﬁ%é§ave an osnotic pressure of 290 mmol / kg, the anounts of the
osnoti c adjustinent agent conprised that lead 5 to an osnotic pressure of

| ess than F@@zﬁﬁmhé{%n@f orﬁ‘@éc@rl%;r%feefsfq:e%%%\ss]ﬁa%@eaCﬁf@%ﬁ%&&%}{ent

conponents are easily taken into enses. |If the osnbtic pressure is
greater thafogo OOt i&BE $1Ei GsruHatd MaterigDakabAgddihfecdeasts
decreases at the tine of scrubbing due to osnotic phenonenon, causing the
| ens to coritemsdf 1ith iorddiratet Bnprdfd ethebempgnt! eAnedygdrhesuppitiadt tbetise | s
rinsed by and di pped for storage in a contact-|lens preserving agent or the
li ke, theredynedsolbingg et snrigees candhe éenves ishgwt by rPdrakgidialy /| @hky

di aneter. However, during the above process, the contact |ens deforns

si gni fi can®¥t widduPipRga iRt ngis epsdd vt dbgee ddimtete - 15pPeehsically,
dly. A ingly, t ts of .th tic adj.ustment,
o SR e BRIPL AT L DO, g ey bR PETRR B8 e SRR 10 P

not prefer ] a L C e i r of

t he contac%ﬁﬁ%ggfégiﬁgbﬁgF ??%%%ﬁg%?xfb%g%]d#ﬁgﬁ%%ﬁ%f%ftga%Fgg%?ngfggght of
the presentodventd ond $nd0100L . spechireaklyatestddidiad: dihe BhhOfadiey

cl eani ng agent of the present invention is, for exanple, about between 5
and 9, preji@i@bd yobgiaeens8santhBeahbebd seapps@phisal ¢ iadidist esudyngisi ng
a buffer agent, or taking other neasures. If the pHis less than 5 or
greater thearoud herabliemsa pOssndiics wddwil veyestaie brwidategriand dthe 25
materials of the contact |enses are adversely affected. [0045] As for the
buf f e Sageditliconeavatasufiler thgenare ap=eel bgypr dpy indiodl yWaseresepdlioncyise.
For exanple, the follow ng and other buffer agents are included: a buffer
agent t hat19¢ pFlepatd RRPPESHYr ntAY EPFEChYdrhd RRA PAPREMeERane,
hydrochl oric acid citric acid and the |ike; a bhuffer ent at.ls

Y epar ed ByREERATHE B IS ROPR o SR I SRR SR OSR B 0t b ent
that is pr Yo ORI LLELG. ag) ﬁ@ﬂ@- te,.and a

buf f er ageﬁ?eéﬁngfé preg%rgg E;hﬁég%i%%ﬁ%égg%l éélépgﬁﬁﬁgg Sng. 5
[0046] Thesampiiie AadhemnBUEt £41 806NN KQMB! ESSFLE & B tSRE A ik hdthere
restricted. For exanple, the anmount of the buffer agent conprised is about
bet weem 0. dhane:d Gnd maulag lift Hhefaswubtcd sehess thaaidtlbywakhinhe In
stability of pH obtained is insufficient. In the case wherein the anount is
great er thaartilcilav wWpstbeicemardhabs eyviOmskabp Iprodugit st heveln smpodved
observed. Moreover, in this case, if the cleaning agent is stored at |ow

t enper at uresteyare vt anashl(eaterpyenias tMhenefedepi L4t RoAoaverBECHE f er
agent, may arise. [0047] Since the gelling agent causes gelling, a

neutral i zi AECAYEM FaPeleoigid fod PREBPPHRI GidanRgdabe e ife thr Eent
invention., 15 The neutralizing agent i.s not specifically restricted.as |ong
b5 the noutTaF | STHEaH et Sebo SR OEpSBES SR [y Cot e gerni b
agent .0l EXAm) G RBR, L85 ROXYI Tl RO HERLBHUSED Ashd aGelddl nayagent
a sodi um hydr oxide solution can be used as e neutralr1zing agent. 2

[0048] Beshdes ddie tRROMErt NEH edineRes, bhE {1 lQWNGo68 Rend M Whehn o0il
conprised into the cleaning agent of the present invention as |long as the
obj ect of &hecp) esereblynvan i clisuidhek8NAl LB 1¢gHL3AFaBY Grgentisc] Pk
control chem cals; chelating agents; viscosity nodifiers; exogenous
enzynes, simhwesrjmgteolsgtionenzynmes and 25 |ipolytic enzynes; and vari ous
ki nds of additive agent. [0049] The cl eani ng agent of the present invention
i s preparelO¥4hgInaprdes ingraagiventiedesdlri @bt dbvite adher®s| Loasonhact

pol yet her-denatured silicone oil, the solubilizing agent, and the gelling
agent. For exanple, the cleaning agent of the present



22 invention is prepared by performng the steps of: preparing a gelling
agent -conpri sed solution by adding a gelling agent to an aqueous sol ution
such as water or a buffer solution; preparing a cleaning
conmponent - conpri sed sol ution by sequent k8l |y adding a 5 sol ubilizing agent
and a pol yether-denatured silicone oil to the gelling agent-conprised
solution; preparing a gelling solution by adding a neutralizing agent to
t he cl eaniyansconpore - tbrpaisedi splhrtivagn did adjlasphagnateoial, quemth ty
by adding the aqueous solution to the gelling solution, or performng other
oper at i onsts ¢0€|9f pReg&risninIrrRAIGEEni agd d§erei b CORBOPPRSeft S MlRANIBh, an
osnotic ad'ustne%tbggent may be di ssolved into the aqueous. sol ution. After
a

the sol ubi¥9%ttng PSS Al eB7 SR SR FRPAACSRey B! Bottrigngetili ng

o e pr G0 CEBOFRVEREY G o Rr LFoR T e Mot SREHCRT e yefaaih e ar.

| ong ag t he,d eRRes i YIh 14088 8l eahl Y &ﬁﬁ%rﬂe%r.edh?é”deh%tg%eéﬂoéﬁiiédr?eed or

denatured. For exanple, the tenperatufe Is between 10 and 40 degrees

Cel si us, ofilpneleralhyeelyddsi 1oadHRAH heMPaiatul@Sinl NsPLepahé NG ttdlg

cl eani ng agent of the present invention, mxing 20 conditions, such as the
ti me and reah$iaef ansxragtars adrutwhdrehabt densacted rgirtediientint sodckedl, irerce not
specifically restricted. Known solution-mxing conditions are w dely

avai | abl e.2 Hadev ehainmhdmathechein i figoalgem sdeiepichedd delderomin prregpar ed,
mxing is derfqr med in such a way that the gelling agent .is dispersed

uni for m y 25 Y Qe Sddd€60s 8ol ut FHnreRARIERIRE OvefAs§hé6mPdnem®d cdnpri sed
sol uti,Qn i repared, . mxing.is perfarmed to.the extent that fhe,

pol yetHer - SLHPRRne 10 1t S6ROEUT S SUSH AaR THSEPRPPBICOFY 2xe

scr ubbing \pantAgk, Janpes W L1, al eanindqpeent, ol LI BIERRAL.{ Vet on
is perforned inasimlar way to an ‘operatron of scru mg? € cont act
lens with & tyRhedl a COHBt: heRs &lean Ny RALQeRt chberi £xRmkal 1Vhs.apgsAtion
is perfainmed by the steps of: putting an appropriate anmount of “the cl eaning
agent of tdfapeeseniutiBnentiicedvwerdronsn aftaniiRg rsuakaen 91 sar eataads 5

| ens; and then scrubbing each side of the contact lens with fingers for
about 10 tar 3hesdddmrds enAbfies blee ngi sorarbed 1t e bentanpriesd imybehe
rinsed. Depending on the type of the contact lens, with tap water or a

dedi cdbed presErtyilegpsagereninteagent acthe awiss siilisedef ol Llabate ®%o 30
seconds until_a residual slim sensation assocjated 10 with the cl eaning
agent goePLRESFrIOESTPUTRe tBE el HEPRRY St o X REep st FRReht i Uh Ghe

hi ghly effective in cleani ngloff.ojgly irt adheri ng tg ti_ng surfaces of
contact | endEs FEJa G e8s SFI¥nether  (h¥Sei FOCaritTPst ot SHTH  or
cosmeti ¢ opd il s oM LCLeant a1 Leel Gl L8 Ghean RdnaganEqoL; 4o hhe

present invention dan be confrrned by perfoimng the aboveé scrubbi ng

oper ati on, hyjdyMHiGN A 5014 aeb15688. Widtras tivhirebah hY cRieRaned a0k 1 v didd on
the surface thereof is for exanple used, as described in the exanples as
nenti goed &l aw hi§053] sGentastadtensias,,t hatl o expleeanadcwiHavet Be «f Rand ng
agent of 20 the present invention are not specifically restricted. Various
cont act | emSesmoannbhecosmdtudediirsuth as dfdied tdort matnd e rse shandeimidrmege|
contact |enses. Anong the above contact |enses are RGPCL and SHCL, whose

| ens sur f deedrantd lmgdisflited sapdraeedrpeel. cqoEs4lc Phietppedehilim@ iy dhe s
specifically_ described by the 25 foll ow ng exanpl es. However, the exanples
are not i M¥EHARNAG A iSHlECORE Pt ehtoM et sugdPdeRtal Iy, in the

fol |l ow ng | es, the unit .of ampunts_c rised is w whbunless otherw se
speci f1 cal 19 At lat D1, E1S £ 1SaTB% SOPH0S8T THE BFERrThot BGEHIS ModSPdTRE ¢ o
exanples o . _Lnventio i n j 0
CxXATPlS, o IR LN eR | Qo B8, tRTL00, RSN Sapgap o),
i ngr edi entﬁoﬂ(é:@m}ud%%_t@%eahemwné abi Bs hrelhe el @RAENIr8080ES V&S &0
eval uated in the foll ow ng manner.
as: polyalkylene oxide modified siloxane, polyalkylene oxide
modified polydimethylsiloxane, dimethylsiloxane-alkylene oxide

copolymer, and polydimethylsiloxane-pcolyalkylene oxide block



[0056] 1. Preparation of Cl eaning Agents To a solution that was prepared by
di ssolving a buffer agent, 10 EDTA 2Na, and a properly selected osnotic

adj ust mrent agent into an appropriate anount of purified water, carboxyvinyl
pol ymer was added as a gelling agent, ahAd was dispersed uniformly. Then, a
solubilizing agent, a surfactant, and polysilicone-13 were added in that
order. A water solution of sodi um hydroxi de was added 15 thereto as a

neut r al i zi prPalgawar .f ofhgdlddnwphiRicitverf hhearbavss catdednds inkaeppepaired
gelled solution to obtain 100g of a cleaning agent in total. [0057] 2.

O eani ng ER¥RRATTEES: tOOLAS FRHRRET IS OF ALEVIERS 43Pl Mean cat et a%ns

Test tact, | t ich ti f dat i h

T o S M SO GATTeSR, PRUB L N oSl B cyoriadon
at 55 degrees, Cehs|ugel.n é‘% tar{é It Gbdh ¥ df:ﬁ%f@%'i‘rgw 4 GoD5555L09, gfpknown
| acrimal -fTurd conponenfs 25 (protein, I?jpl d). en, £he contact Tlenses

ver e disppeh hdbipurie et gechkehsd 8, hamesralord) degreesafebsidispdpdilmwad by
being dried for six hours at 50 degrees Celsius to obtain the artificially
dirtied coffaxcty sensaSie]i0038hnindd efB)ctiba J0ly anmragedense Bewsisen gl .oyed
as test contact |lenses: RGPCL: SEED UWV-1, manufactured by SEED CO., LTD -
RGPCL (SurTlece iF,edtheebi)lanSEEDS Sk romimul acity/ég danpp8EEDCCEyY , 1h TEheCL:
ACUWWUE2 (G oup IV), manufactured by Johnson & Johnson K K. 5 SHCL (Surface
Tr eat ment )mopcud=r RI( depapurypd ﬁaﬁu‘f«%@ WEdBAG BRV SPOVTIRaRE PBOBYE  (3)
Eval uation of C eaning Effect, The Haze value of an artificially dirtied
contact | e%%ewglﬁf%%%%ﬁ%c?l(ﬁé{d%&é‘bg, FRE iR G N LBE RrCrPspcy rate

| nst t ., Ltd. ) before th tificially dirtied tact :
cloanddl TWer Y ROWETRRCPAEPy B DLTBd R € 1 a LS, LBbL wt h

fi i - ' 1% | b 30
e S R o R i e B S i o

lens aft ercacdiiily REfelch bheoﬁﬁaedi)ft RENds ! DRi-dgeahan 16t apeMAIS JoMas
used. In the cases of SCL and SHCL, a preserving agent for soft contact

| enses ( SCRR¥ NSpopidfiattyt edihprBEDtE6be dfifdctiase Uusedleihengonf@cthd ens
was rinsed (for 10 to 20 seconds) until a residual sensation (sliny
sensat i on)okksatiirdt egniivtihgeichm20osfiet hes lreamiiiny lagdnt sheentlawdyrt and
was dried naturally. [0060] 26 Table 1 Conprised |Ingredi ents Exanpl es
15 resulting from high water-resistance cosmetics, it is desirable
that the polyether—-denatured silicone employed develop a moderate
level of lipophilicity. In oxrder to develop such a moderate level
of lipophilicity, it is preferred that the polyether-denatured
silicone have a sufficient amount of hydrophobic groups (lipophilic
20 groups) in the molecules. Accordingly, in preparing the cleaning
agent of the present invention, the following are taken into
consideration to appropriately select a polyether-denatured
silicone oil that should be comprised: the molecular weight and
occupancy rate of the silicone site, the balance of
25 hydrophilicity/hydrophobicity, the structure of the entire
molecules. Apreferredpolyether-denaturedsilicone oil comprised
into the cleaning agent of the present invention is a polyalkylene

oxide-denatured silicone.

[0026] The molecular structures of polyether-denatured silicone
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0il are largely categorized into the following types: a main-chain
type, in which case a denatured site is introduced into a main chain;
a side-chain type, in which case a denatured site is introduced
into a side chain; and a side-chain both-end type, in which case
5 a denatured site is introduced into both a main chain (both ends)
and a side chain. As for the main-chain type, there are the
following types: a one-end type, in which case a denatured site
is introduced intoc one end of a main chain; a both-end type, in
which case a denatured site is introduced into both ends of a main

10 chain; and an ABn-typed block copolymer, in which case denatured
sites are alternately introduced intoamain chain. As for the above
molecular structures, the one-end type, the both-end type, the
side-chain type, and the side—chain both-end type have a structure
in which a hydrophobic silicone site is at the center, and

15 hydrophilic denatured sites are bonded to the periphery (ends, side
chains) thereof, so that the above types tend to indicate the
orientation because of hydrophobic interaction. In the case
wherein the hydrophobic silicone sites are oriented on the
hydrophobic surface, the hydrophilic denatured sites can possibly

20 Dbe oriented in a direction opposite to the hydrophobic surface at
the same time. Thus, there is a possibility that the cleaning
component may not act effectively on the interface between the lens
surfaces and the oily dirt. Accordingly, for example, if
PEG32-methyl ether dimethicone (Both-end type: KF-6004,

25 manufactured by Shin-Etsu Chemical Co., Ltd.), PEGl0-dimethicone
(Side-chain type: KF-6017, manufactured by Shin-Etsu Chemical Co.,
Ltd.), orthe like is comprised 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
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of oily dirt. In contrast, in the case of the ABn-typed block
copolymer in which denatured sites are alternately introduced inte
the main chain, the ABn-typed block copolymer has a less oriented
structure because the denatured sites exist on the same main chain.
Therefore, the silicone sites and the denatured sites each have
an excellent effect on 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 coil
comprised into the cleaning agent of the present invention is a
polyether-denatured silicone ©il whose molecule structure is
ABn-typed block copolymer in which silicone and polyether sites
coexist alternately on the same main chain. A more preferred one
is ABn-typed block copolymer of polydimethylsiloxane-polyalkylene
oxide. Preferred specific examples that are employed in the
cleaning agent of the present invention can include polysilicone-13
(Polyether site: polyoxyethylene, or poly (oxyethylene-
oxypropylene) copolymer). Polysilicone-13 can include FZ-2222,
Fz2-2231, FZ-2233, FZ2-2250 or the like, manufactured by Dow Corning
Toray Co., Ltd, which may be used independently, or which may be
used by combining two or more of the above.

[0028] The amount of polysilicone-13 comprised is, for example,
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
the amount is greater than 5.0 w/w%, the sense of touch deteriorates
significantly at the time of scrubbing. Therefore, the amount is
preferably 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
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polysilicone-13 is dissolved by a suitable solubilizing agent.
That is, in the cleaning agent of the present invention, the
solubilizing agent is comprised to dissolve a polyether-denatured
silicone o0il such as polysilicone-13.

[0029] As the solubilizing agent employed in the cleaning agent
of the present invention, an amphiphilic scolvent is preferably
employed. Specifically, lower alcohols, liquid polyhydric alcohols,
or the like can be included. Lower alcohols have a disinfective
effect, and are generally used as cleaning agents or disinfectants.
Therefore, even in the present invention, lower alcohols can be
expected to improve the cleaning effect and to provide preservative
and disinfective effects. Liquid polyhydric alcohols also serve
as osmotic adjustment agents, and can be expected to have a
moisturizing effect on fingers at the time of scrubbing. Asaresult,
for the solubilizing agent of the cleaning agent of the present
invention, a lower alcohol, a liquid polyhydric alcohol, or a
combination of lower and liquid polyhydric alcohols is preferably
employed.

[0030] The lower alcohol, for example, includes ethyl alcochol,
propyl alcohol, isopropyl alcohol, benzyl alcohol, and other lower
alcohels. Examples of the liguid polyhydric alcohol, for example,
include ethylene glycol, propylene glycol, dipropylene glycol,
1, 3~-butylene glycol, glycerin, and other ligquid polyhydric
alcchols, which may be employed independently, or which may be
employed by combining two or more of the above.

[0031] As a preferred example of the solubilizing agent of the
present invention, when polysilicone-13 is employed as a
polyether—-denatured silicone 0il, given the solubilization ability

and safety thereof, isopropyl alcohol as lower alcohol and
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1,3-butylene glycol as liquid polyhydric alcohol are employed
independently or in combination, respectively.

[0032] The amount of the solubilizing agent comprised is determined
based on the solubility of a polyether-denatured silicone oil such
as polysilicone-13. Therefore, the amount of the solubilizing
agent comprised 1s not specifically restricted as long as the
polyether-denatured silicone oil can be solubilized. However,
with the aim of maintaining the gel state of the cleaning agent,
and given the impact of scrubbing on contact lenses, the safety
of eyes, and the 1ike, the amount of the solubilizing agent comprised
may be limited. When the liquid polyhydric alcohol is employed as

the solubilizing agent, both solubilization and osmotic adjustmen

may be achieved based on an identical component. In this case,

however, the amount of the solubilizing agent comprised is limited
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
solubilization of the polyether-denatured silicone oil is
insufficient. If the amount is greater than 60.0w/w%, it is assumed
that not only it is difficult to form and maintain the gel state
but the optical properties of contact lenses may deteriorate
significantly. For example, 1f the amcunt of the sclubilizing
agent comprised is large, the lens materials become soft in the
case of RGPCL, while in the case of hydrous SCL/SHCIL, the lens
materials swell with water, or contract and deform, or cause other
troubles, and therefore have serious negative impact. Accordingly,
large amounts of the solubilizing agent comprised are not preferred.

In view of the above, according to the present invention, the amount
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of the solubilizing agent comprised is preferably within the range
of 0.5 to 30.0 w/w%, or particularly preferably within the range
of 1.0 to 25.0 w/w%.
[0033] In order to make an improvement in handling of the cleaning
5 agent of the present invention, which comprises the sense of touch
at the time of scrubbing, the cleaning agent of the present invention
comprises a gelling agent to be in the form of a gelled cleaning
agent. Since the cleaning agent is in the state of gel, there is
an improvement in the retentivity of the cleaning agent on contact

10 lenses. Moreover, in this case, the sense of slip is also provided
to the cleaning agent, making it easier to scrub the contact lens
and resulting in an improvement in the cleaning effect. Moreover,
there is no dripping during cleaning, and small amounts of the
cleaning agent are enough to clean up 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
following and other substances: synthetic organic polymer
compounds, such as carboxyvinyl polymer, poly (meth) acrylic acid,

20  poly (meth) acrylic acid sodium, and (meth) acrylic acid alkyl
copolymer; alginic acid derivatives, such as alginate sodium; gums,
such as xanthan gum and guar gum; synthetic sodium magnesium
silicate. Carboxyvinyl pclymer and (meth)} 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 manner. For example, the
amount of the gelling agent comprised is about between 0.05 and

10.0 w/w%, or preferably about between 0.1 and 5.0 w/w$%.
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[0036] The cleaning agent of the present invention may comprises
other surfactants, together with a polyether-denatured silicone
0ill, such as polysilicone-13, as cleaning components. When other
surfactants are additionally comprised, 1t makes it easier to
evenly solubilize the polyether-denatured silicone o0il and brings
about an advantage that the amount of the solubilizing agent
comprised, such as lower alcchol or liquid polyhydric alcohol, can
be reduced.

[0037] The surfactants are not specifically restricted as long as
the state of gel can be kept in a stable manner. The following are
all available: anionic surface active agents, cationic surface
active agents, nonionic surface active agents, and amphoteric
surface active agents. The above surface active agents can be
combined appropriately before being used. Of all the surface
active agents, an anionic surface active agent, a nonionic surface
active agent, or a combination of anionic and nconionic surface
active agents is preferably employed.

[0038] Examples of the anionic surface active agents, for example,
include alkyl sulfate, such as sodium lauryl sulfate and
triethanolamine lauryl sulfate; alkyl benzene sulfonate, such as
sodium dodecylbenzenesulfonate and triethanolamine
dodecylbenzenesulfonate; polyoxyethylene alkyl ether sulfate,
such as sodium polyoxyethylene lauryl ether sulfate and
triethanclamine polyoxyethylene lauryl ether sulfate; o—- olefin
sulfonate sodium, such as o- olefin sulfonate sodium; alkyl
pheosphate, such as sodium lauryl phosphate and triethanolamine
lauryl phosphate; polyoxyethylene alkyl ether phosphate, such as
sodium polyoxyethylene lauryl ether phosphate and triethanolamine

polyoxyethylene lauryl ether phosphate, and the like.

anmount EDTA-2Na 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0O.10
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[0039] Examples of thenonionic surface active agents, for example,
include polyoxyethylene alkyl ether, such as polyoxyethylene
lauryl ether; polyoxyethylene alkyl phenyl ether, such as
polyoxyethylene nonylphenyl ether; polyoxyethylene
polyoxypropylene alkyl ether, such as polyoxyethylene
polyoxypropylene cetyl ether; alkylol amide, such as
polyoxyethylene polyoxypropylene blockpolymer, coconut oil fatty
acid diethanolamide, and lauric acid diethanolamide;
polyoxyethyleneoxystearic acid triglyceride, such as
polyoxyethylene hydrogenated castor oil 60; polyoxyethylene
sorbitan monooleate, such as polysorbate 80, and alkyl
polyglucoside, and the like.

[0040}1 The amount and concentration of the surfactant comprised
are not specifically restricted unless the amount has an adverse
effect on contact lens and the ceoncentration irritates eyes. For
example, the amount ¢f the surfactant comprised is about between
0.05 w/w% and 20.0 w/w%, 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
thereof to the solubilization of a polyether-~denatured silicone
0il such as polysilicone-13, as well as to the cleaning effect,
may be insufficient. If the amount is greater than 20.0 w/w%, it
may be difficult to keep the state of gel in some cases.

[0041] For the cleaning agent of the present invention, it is
preferred that an osmotic adjustment agent is comprised at the time
when gelling is performed to adjust the osmotic pressure according
to the properties of the lens used. When the cleaning agent of the
present invention is used for hydrous SCL/SHCL, the adjustment of
the osmotic pressure brings about effects of preventing components

of the cleaning agent from being taken into the lens, as well as
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of maintaining the shape of the lens. When a lower alcohol is
employed as the solubilizing agent to give preservative and
disinfective effects, the adjustment of the osmotic pressure has
advantages that the amount of the lower alcohcl, which may have
5 an adverse effect on the lens, can be kept lower, as well as the
preservative and disinfective effects can be maintained.
[0042] As for the osmotic adjustment agent, for example, in
addition to ionic osmotic adjustment agents that have long been
known in terms of ophthalmology, such as sodium chloride, potassium
10 chloride, sodium sulfate, and sodium phosphate, the following and
other nonionic osmotic adjustment agents can be included: propylene
glycol; dipropylene glycol; 1, 3-butylene glycol; glycerin; amino
acids, such as trimethylglycine, glycine, and alanine; sugar
alcohols, such as xylitol and mannitol; saccharides, such as
15 monosaccharides like glucose and fructose, disaccharides like
trehalose, and polysaccharides containing three or more sugars
(which include cyclic polysaccharides such as cyclodextrin) . An
osmotic adjustment agent can be appropriately selected from among
the above for use. 1In terms of the easiness of viscosity control
20 at the time of gelling, a nonionic osmotic adjustment agent is
preferred. Propylene glycol and trimethylglycine areparticularly
preferred. Propylene glycol and trimethylglycine are also known
asmoisturizing agents. They are expected to have not only an osmotic
adjustment effect but also a moisturizing effect, and thus are
25 suitable because of having favorable effects on fingers at the time
of scrubbing.
[0043] As for the amount of the osmotic adjustment agent comprised,
the osmotic adjustment agent is comprised to the extent that the

osmotic pressure of the entire gelled cleaning agent is for example
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about between 290 and 2,000 mmol/kg, or preferably about between
500 and 1,500 mmol/kg. In view of the lens of hydrous SCL/SHCL that
is usually so adjusted as to have an osmotic pressure of 290 mmol /kg,
the amounts of the osmotic adjustment agent comprised that lead
5 to an osmotic pressure of less than 290 mmol/kg are not preferred
because 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. After being cleaned, the contact lens 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. However, during the above process, the contact lens
deforms significantly, resulting in giving stress to the contact
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. The 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 thepH is less than 5 or greater
than 9, there is a possibility that eyes are irritated, and the
25 materials of the contact lenses are adversely affected.
[0045] As for the buffer agent, a known buffer agent can be
appropriately selected for use. For example, the following and
other buffer agents are included: a buffer agent that is prepared

by combining tris hydroxymethyl aminomethane, hydrochloric acid,
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citric acid and the like; a buffer agent that is prepared by
combining phosphoric acid and sodium phosphate; a buffer agent that
is prepared by combining citric acid and sodium phosphate; and a
buffer agent that is prepared by combining boric acid and/or borax.
5 [0046] The amount of the buffer agent comprised is not specifically
restricted. For example, the amount of the buffer agent comprised
is about between 0.1 and 10.0 w/w%. If the amount is less than 0.1
w/w%, the stability of pH obtained is insufficient. In the case
wherein the amount is greater than 10.0 w/w%, the remarkable

10 stability of the pH is not observed. Moreover, in this case, if
the cleaning agent is stored at low temperatures, various problems,
such as the precipitation of the buffer agent, may arise.
[0047] Since the gelling agent causes gelling, a neutralizing agent
may be comprised into the cleaning agent of the present invention.

15 The neutralizing agent is not specifically restricted as long as
the neutralizing agent serves to promote the gelling of the gelling
agent. For example, when carboxyvinyl polymer is used as the
gelling agent, a sodium hydroxide solution can be used as the
neutralizing agent.

20 [0048] Besides the above ingredients, the following can be further
conmprised into the cleaning agent of the present invention as long
as the object of the present invention is not impaired: preserving
agents; pH control chemicals; chelating agents; viscosity
modifiers; exogencus enzymes, such as proteolytic enzymes and

25 lipolytic enzymes; and various kinds of additive agent.

[0049] The cleaning agent of the present invention is prepared
using variocus ingredients described above, as well as the
polyether—-denatured silicone oil, the solubilizing agent, and the

gelling agent. For example, the cleaning agent of the present



[0061] *1. isopropyl alcohol 5 *2. 1,3-butylene glycol *3 carboxyvinyl
polymer *4. (meth) acrylic acid al kyl copolyner *5. a- olefin sulfonate
sodi um Li pol an LB-440, by Lion 28 Corporation (Fineness 37% Anpunt
conprised after fineness conversion) *622al kyl gl ucosi de: Pl antacare 2000
UP, by Cognis Japan (Fi neness 50% Anmount conprised after fineness
conversion) 5 *7. pol yoxyet hyl enepol yoxypr opyl enebl ockpol yner: Pl uronic
F108, by ADEREnCoeporatinspared propgkéasnihy cdte *eps iofet byEgRyEngiea[ 0062]
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scale in the follow ng manner. A "90% or nore 20 A-: 80% or nore but |ess

t han 90% Bye60%h@agemtecbibri 668 Sd1at i30% Brepddnpe oI Bilpisolessohhan 60%
C. less than 40% The sensory eval uation on the sense of touch,

as wel |l asa@%ioy darditinzg ipiogeagers, toashe onidisctiedy componbntecpopnisatal e

as shown below. A Easy to clean, with ?ood handl i ng properties
solution; and adjusting a total quantity by adding the agueous

solution to the gelling solution, or performing other operations.
10 Inpreparing the cleaning agent of the present invention, an osmotic
adjustment agent may be dissolved into the aqueous solution. After
the sclubilizing agent is added, a surfactant may be added to the
gelling agent-comprised solution.
[0050] A temperature at which the cleaning agent of the present
15 invention is prepared is not specifically restricted as long as
the temperature does not allow each ingredient to be volatilized
or denatured. For example, the temperature is between 10 and 40
degrees Celsius, or preferably equal to ambient temperatures. In
preparing the cleaning agent of the present invention, mixing
20 conditions, such as the time and means of mixing a solution after
each ingredient is added, are not specifically restricted. Known
solution-mixing conditions are widely available. However, when
the gelling agent-comprised solution is prepared, mixing is
performed in such a way that the gelling agent is dispersed uniformly
25 in the aqueous solution. When the cleaning component-comprised
solution is prepared, mixing is performed to the extent that the
polyether-denatured silicone oil dissolves.
[0051] An operation of scrubbing contact lenses with the cleaning

agent of the present invention is performed in a similar way to
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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
lens; and then scrubbing each side of the contact lens with fingers
for about 10 to 30 seconds. After being scrubbed, the contact lens
may be 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 assoclated
with the cleaning agent goes away.

[0052] The cleaning agent of the present invention is highly
effective in cleaning off oily dirt adhering to the surfaces of
contact lenses regardless of whether the oily dirt is of biological
or cosmetic origin. The cleaning effect of the cleaning agent of
the present invention can be confirmed by performing the above
scrubbing operation, in which a contact lens with artificially
prepared oily dirt on the surface thereof is for example used, as
described in the examples as mentioned below.

[0053] Contact lenses that are cleaned with the cleaning agent of
the present invention are not specifically restricted. Various
contact lenses can be included, such as hard contact lenses and
hydrogel contact lenses. Among the above contact lenses are RGPCL
and SHCL, whose lens surfaces are modified and reformed.

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

specifically stated.

A
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Examples
[0055] The cleaning agents according to examples of the present
invention, and the cleaning agents according tc comparative
examples were prepared in accordance with the amounts of ingredients
5 comprised as shown in Table 1. The cleaning agents were evaluated
in the fcllowing manner.
[0056]
1. Preparation of Cleaning Agents
To a solution that was prepared by dissolving a buffer agent,
10 EDTA-2Z2Na, and a properly selected osmotic adjustment agent into
an appropriate amount of purified water, carboxyvinyl polymer was
added as a gelling agent, and was dispersed unifermly. Then, a
solubilizing agent, a surfactant, and polysilicone-13 were added
in that order. A water solution of sodium hydroxide was added
15 thereto as a neutralizing agent for gelling. Purified water was
added to the prepared gelled solution to obtain 100g of a cleaning
agent in total.
[0057]
2. Cleaning Effect Test
20 (1) Production of Artificially Dirtied Contact Lens
Test contact lenses to which cosmetics (foundation, mascara,
eyeshadow (waterproof)} were adhered in advance were dipped and
warmed for five hours at 55 degrees Celsius in an artificially
dirtied liquid consisting of known lacrimal-fluid components
25 (protein, lipid). Then, the contact lenses were dipped in pure
water for 16 hours at 70 degrees Celsius followed by being dried
for six hours at 50 degrees Celsius to obtain the artificially
dirtied contact lenses.

[0058]
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{2) The following lenses were employed as test contact lenses:
RGPCL: SEED UV-1, manufactured by SEED CO., LTD
RGPCL (Surface Treatment}: SEED S-1, manufactured by SEED CO., LTD
SCL: ACUVUEZ (Group IV}, manufactured by Johnson & Johnson K.X,.
SHCL (Surface Treatment): 02 OPTIX (Group I), manufactured by CIBA
VISION K.K.
[0059]
{3) Evaluation of Cleaning Effect

The Haze value of an artificially dirtied contact lens was
measured (HGM-2DP, manufactured by Suga Test Instruments Co., Ltd.)
before the artificially dirtied contact lens was cleaned. Then,
the artificially dirtied contact lens was scrubbed with fingers
with each of the cleaning agents as shown in Table 1 for about 30
seconds (about 15 seconds every side). As for the rinsing of a
contact lens after scrubbing, in the case of RGPCL, running water
(tap water) was used. In the cases of SCL and SHCL, a preserving
agent for soft contact lenses (SOFRINS, manufactured by SEED CO.,
LTD) was used. The contact lens was rinsed (for 10 to 20 seconds)
until a residual sensation (slimy sensation) associated with each
of the cleaning agents went away, and was dried naturally.

[0060]
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Table 1
Comprised Fxamples
Ingredients 1 2 3 4 5 & 7 8 9
polysilicone-13 ] 0.05 0.50 0.05 0.50 0.25 0.25 0.25 0.25 0.50
solubilizing 1.00 25.0 - - 10.0 10.0 - - 10.0
agent*1
sclubilizing - - 1.00 25.0 - - 10.0 10.0 10.0
agent*2
gelling agent*3 ] 0.10 - 0.10 - 0.60 0.60 0.60 0.60 -
gelling agent*4 | - 5.00 - 5.00 - - - - 5.00
surfactant*5 - - - - 0.30 0.30 0.30 0.30 0.30
surfactant*6 - - - - 1.70 - 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 | amcunt | amount | amount | amcunt
(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 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
purified water Remai- Remai- | Remai- | Remai- | Remai- | Remai~ | Remai- | Remai- | Remai-
ning ning ning ning ning ning ning ning ning
amount amount | amount | amount | amount | amount | amount { amount | amount
PH 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
osmotic 1,000 1,000 1,000 1,000 1,000 1,000 1,0c0 1,000 1,000
pressure
{mmol /kg)




SCL B- *2) C*2) B *2) SHCL (Surface Treatment) C C B- Sense of

touch/ handling properties C C A- [0066] *1) In the cleaning agent of
Conpar ati ve Exanple 2, polysilicone-13 could not be solubilized. *2) In
Conparative Exanples 1 to 3, because of 2d high osnotic 30 pressure of
2,500 mol / kg, in the case of SCL with a high noisture content, the |lens
swelled with water or contracted in dianeter at the tinme of cleaning, and
thus deforned significantly at the tine of.rinsing. 5 [0067] A higher dirt
renoval rijadoer{i%d i s prjef erred. céupdiativer enoval rlate of 60% or nore was set
as a pass| ABtdaieaRd alfl the cleapipg.agents acdqording to the exanples of

r e~ ~ o

the present invention TIB.‘d‘é"‘“T‘I’ﬂez pass r3k. [006§]

polysilicone-13 | - 0.25 -

solubilizing - - 1¢.0

agent*l

solubilizing - - -

agent*2

gelling agent*3 | - - 0.60

gelling agent*4 | - - -

surfactant*5 0.30 - 0.30

surfactant*é 1.70 - 1.70

surfactant*7 - - 0.25

osmotic 10.0 10.0 10.0

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 ¢.10 0.10 0.10

purified water Remainin | Remaining Remaining

g amount | amount amount
pH 7.00 7.00 7.00
osmotic pressure | 2,500 2,500 2,500
(mmol / k)
[0061]

*1. isopropyl alcohol
5 *2. 1,3-butylene glycol
*3. carboxyvinyl polymer
*4, (meth) acrylic acid alkyl copolymer

*5. o~ olefin sulfonate sodium: Lipolan LB-440, by Lion



10 3. Assessnent of Inpact on Surface-treated Contact Lens As for
assessnent of an inpact on surface-treated contact |enses, the |lens
surfaces of RGPCL (SEED 5-1, manufactured by SEED CO., LTD) and SHCL (02
OPTI X, manufactured by CIBA VISION K K. £8 were treated with an organic
conpound, resulting in providing 15 hydrophilicity thereto. The obtai ned

| enses having hydrophilic functional surfaces were used. [0069] The

cont act | ePreersonadrieors cifiiblesdswi Bh% f i Anyeyrst nomiimed kétekedhnageagent s
according to the exanples of the present invention as shown in Table 3, and
a cl eani nCHYENTSIBNt ai ni ng an abradi ng 20 agent (02 CLEAN, manufactured by

orocess corsi sEadvaRIERES SHEnElant aCar bt Db COnCaBELT SRS LT ettt e

I :
repat) | or S ipBhe RIS Sta B0 SEInGR, Mah Y R e

manuf agt ured, 250y &;@D&fgme 513@ o¥hroSiibie pToeIBYIGRBR! Ii1Girkk1 Mg NS
surface was assessed after the 1 and 30-cycl e” processes. Based ‘on
t he anountisy pRIIan@a-pgorathencont act angle of the | ens surface before and
after the cycle processes, the inpact on the |ens surface was eval uated on
a five-poitg. spabpyvasnshoiwcdel ow. 31 [0070] A: 10 degrees or less A-:
greater than 10 degrees but |less than or equal to 20 degrees B: greater
than 20 detft eesrbueth¥sglydimre or equal to 30 degrees 5 B-: greater than 30
degrees but | ess than or equal to 40 degrees C._ greater than 40 degrees
Tabl e 3 3.[9%f7Hct TR SEAZGeRL UGS Sfir FRBeCteRRRSd DS MNUNBER ]B?a%\}{%‘?%' and

procei%es g%%”H%r%Srgﬁgvanrg%)s were calgulated by the following formula.

Moreover, as for handling properties, including the sense of touch
at the time of scrubbing, a sensory evaluation was conducted. Table
2 shows the results.

[0063]

15 Formula 1

(Precleaning Haze value - Postcleaning Haze value) 100

Dirt removal rate (%) = (Precleaning Haze valuc)

[0064] Basedon the calculated dirt removal rates (%), the cleaning
effect was evaluated on a five-point scale in the following manner.
A: 90% or more
20 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 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
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C: Difficult to clean, with poor handling properties

[0065]
Table 2
2, Cleaning Examples
Effect Test 1 2 3 4 5 6 7
RGPCL A- A A- A A A A A
RGPCL (Surface | A- A A- A A A A A
Treatment)
Sense of A A A A A A A A A
touch/handliing
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 F:N A A A A A
touch/handling
properties
2. Cleaning Comparative
Effect Test Examples
1 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) 1In 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
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pressure of 2,500 mmol/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 significantly 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.

[0068]
10 3. Assessment of Impact on Surface-treated Contact Lens
As for assessment of an impact on surface-treated contact
lenses, the lens surfaces of RGPCL (SEED S-1, manufactured by SEED
CO., LTD) and SHCL (02 OPTIX, manufactured by CIBA VISION K.K.),
were treated with an organic compound, resulting in providing
15 hydrophilicity thereto. The obtained lenses having hydrophilic
functional surfaces were used.
[0069] The contact lenses were scrubbed with fingers by using the
cleaning agents according to the examples of the present invention
as shown in Table 3, and a cleaning agent containing an abrading
20 agent (O, CLEAN, manufactured by SEED CO., LTD), which is presented
as Reference Example 1. A one-cycle process consisted of the steps
of: scrubbing a contact lens with each cleaning agent; and rinsing
the contact lens with running water (tap water: RGPCL), or with
a preserving agent for soft contact lenses (SOFRINS, manufactured
25 by SEED CO., LTD: SCL, SHCL). The hydrophilicity of a lens surface
was assessed after the 10-, 20-, and 30-cycle processes. Based on
the amounts of change in the contact angle of the lens surface before
and after the cycle processes, the impact on the lens surface was

evaluated on a five-point scale as shown below.
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[0070]

A: 10 degrees or less

A-: greater than 10 degrees but less than or equal to 20 degrees

B: greater than 20 degrees but less than or equal to 30 degrees
5 B-: greater than 30 degrees but less than or equal to 40 degrees

C: greater than 40 degrees

Table 3

3. TImpact 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 A A A A B
(Surface 20 A A A A A a A A A B-
Treatment) 30 A a A A A A A A A C
SHCL 10 A A A A A A A A A A-
(Surface 20 A A A A A A A A A B
Treatment) 30 A A A A A A A A A B-

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.



10 [0071] Snaller amounts of change in the contact angle are preferred. If
the change in the contact-angle was 30 degrees or |ess, the change was set
as a pass mark. Al the cleaning agents according to the exanples of the
present invention nmade the pass nmark. 32 CLAIMS 1. A gelled

cl eaning agent for contact |enses conprising a polyether-denatured silicone
oil, a solubilizing agent, and a 5 gelling agent. 2. The gelled

cl eani ng agent for contact |enses agc%r@i dtd claim 1, wherein the

pol yet her-denatured silicone oil is a polyal kyl ene oxi de-denat ured
silicone. 3. The gelled cleaning agent for contact |enses

according 10 to gl ai el ihenelis tie Palust er depetul ad,Sidd copepilno an

ABn-typed bl ock copoly 0 SI'l'oxane-polry ené ;

the solubiyigsN@aaladiA0nes 12668000 AN UolurulidRg! XBYAL) Cad coho!

|.
4. The gelled cleaning agent for contact |enses accorélng 15"to claim 3,
wher ei % t hge pol @l dydrene oxide in the ABn-typed bl ock copol ynmer of
pol ydi et hyl si | oxane- pol yal kyl ene oxi de i s pol yoxyet hyl ene or
pol y( oxyet hyl enez oxypripy behegd cdpahymgrigdritefbowen takedalsdssaetdydling
al cohol , propyl al cohol, isopropyl alcohol, or benzyl alcohol; and the
liquid pol yhydkdinal colhgireia ghel pasveleordenapurast sdlldchok séletsed from
a group consjsting of ethylene glycol, propylene glycol, dipropylene
glycol, 1,BRbyR § OXRG-gepebirgd silicons. The gel | ed cl eani ng agent

(or contect, L ensgs Scoprahng L9 0t,o0s il ireckitortapercl e
and 0'1%0 %V%aim 1, wherein the polyether-denatured silicone oil is an
ABn-typed block copolymer of polydimethylsiloxane-polyalkylene
oxide; and the solubilizing agent is a lower alcohol and/or ligquid
polvhydric alcohel.
4. The gelled cleaning agent for contact lenses according
15 to claim 3, wherein the polyalkylene oxide in the ABn-typed block
copolymer of polydimethylsiloxane-polyalkylene oxide is
polvoxyethylene or poly{oxyethylene-oxypropylene) copolymer; the
lower alcohol is ethyl alcchol, propyl alcchol, isopropyl alcochol,
or benzyl alcchol; and the liquid polyhydric alcohol is at least
20 one type of alcohol selected from a group consisting of ethylene
glyceol, propylene glycol, dipropylene glycol, 1, 3-butanediocl, and
glycerin.
5. The gelled cleaning agent for contact lenses according
to any one of claims 1 to 4, wherein the amount of the

25 polyether-denatured silicone oil comprised is between 0.05 and 0.50

w/w%.



