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USE OF PEO PBO BLOCK COPOLYMERS | N OPHTHALM C

COMPCSI TIONS Field of the Invention 5 The
present invention is directed to ophthal mc

conposi tions containing one or nore bl ock copol yners
referred to as (pol yoxyet hyl ene) - ( pol yoxybutyl ene)

bl ock copol yners ("PEO PBO'). The invention is

parti cul aU$y O FEGPSD BROCIECOPO 10 MRBRSHR@PHIHA LMIC

copolynmers as wetting @UMPOSETEINS Ng agents in
conpositions for treating 10contact |enses. Background

of the Invention Hydrogels are water swollen

t Bielbofthenyentiona| pol yneric networks that are 15 used

in a variety of bionmedical applications including drug
delivery agents, prosthetic devices and contact

| ensesTheliresest iwednltioeiét dildciedte @phthalimi¢ b@npnsitioas eontaining one

89'}?%%&%2 T RO D R i o EnPHAE B tbubiGie) Bloci

ol?&iét‘sti(ﬂBlE@-Q’lHﬂ(E’$ The ﬁwex&log is pisat@lhibpdireetedad the use of PEO-

%b an Surfaces B: 0|nterfaces Vol 9

?’E@g S?PO WRFTS as wettipg, clepineaeenty @rfgg@ogp@w,fgr treating

|&%ﬁ@p&ﬁm§ontact w th the corneal surface and the

human tear film which is conposed of proteins,

l'ipids, |norgan|c cations (e.g., calcium and nucins,
eTete] dmbiddon characteristics of the |enses are

the surface wettability
properties of the hydrogel materials, fromwhich 25

the | es are fo cul- ar val uati.n
Surt nd BBy PRl SR REER Gy pA Rk heePs Hat are
ilﬂﬁﬂlff]lt aﬂ%e@&?‘ aiiﬁﬁbdﬁddpztppﬂéﬂidﬁi Ink:ﬁﬁm@fdhfg(:deht’é’@ agf:ﬂd} Ipi'dsfh}ttic
the tear m a a st r m a .
KR Gtsct i df ] SHER ROy AR Svee ShphugRtcs of
FHy@lQ)%ElE 'a?esdetelnfmnteﬁ' By Q&n&%ﬁh’cﬂ)ﬁ ) hfﬁ%& obRland ﬁ%}ﬂ'ﬁlﬁhc moieties

hydr ophobi c, the tear fi may be di srupted

@6t e ningeromalecules. t S5 | 4.8 y K@Fel%?ns gt fahe &qwoais a@flda&uém B:
chhy lacrimal fluid, i.e.,

%ggpgkﬂ Yo &' f§§$§ang 2&95 neasured. The spreadlng of

an aqueous qu|d on a surface i ndi cat es that the

surfa e IS ul

cont aBEetiyRERERBRi R in d e ok P Rk ot afiy B ang the
aqmem uearf filgi, dvidicie s REMpssad effdproteher éipids, rmStgahucn@tmnis &g,
[élggl O I’gltg:IHgP 8@ IPI?%H’QHWH? Btgagafvggefn?g]@: (Z‘{ 322 lc?nges are dlrectly

fo@&é@b Yhe! @&h@cwagabm@%ueaﬁa lof Mﬂ&%@ﬁm@@n&@ €from which
mat eri al of choice for extended wear soft contact

therlsesss ars;fpimedn dn Ryt ek evaluatiag ithe syrface wetabiiey propertey 9f 2

F@ r% qgiport t Bgcfaﬂ?ea.ﬁcﬂl BF%eﬁx@@foé ﬁg' subﬁ %‘L)f ﬁl@ftéar film.,
ens roge ue to sence | 'oxa
fTu mrctmtamad st@ﬂmmpsﬁlmdmmtaohlahs ylatenhlemmt es@nhzeimlﬂuhc surface

ane H materials r t.s
BiopPEe  HE0F HBa drmeBra T S, DRREhSGs ds ek PR gpoy be
SishiptedNSTo detdrihe Al woRabildy ane 8(ufce Wirmﬁ.leélsl’sﬁﬁﬁon such as
rke ed by Johnson & Johnson. 10Vari ous t%ﬁhm
higpar, lﬂeﬁleﬂm@ll&sﬁ%ﬁr% b Spnizct #agl Haastagh The spréading of an

h(ﬂi%@ﬁsoﬁﬁlatoh QMuithcd bR ﬁﬁt W SifRbetif ﬁydr@ﬁ}ﬁhd'r@ﬁ&éﬂy%sultmg
have been utilized in order to &eOVI

i olovreatectrngle. Ad s lig kydeaphiobie if aabmeﬁ aygous flufddags not
can i nprove

@J%‘{:&gﬁg&b?gﬁqﬂa%{%ﬂga %ugﬁg\%“gaﬁft g&cﬁ%een reported that sone

silicone hydrogel naterlalslaccunylate l'i pids over

time, and that this build-up may result in a

15decrease in the wettability of the silicone hydroge

| ens material and surface. The wettability

characteristics of the surfaces of contact | enses may

“al so be nodified by reducing the anount of

hydr ophobi zati on on the surfaces. Surfactants have
been utilized in prior conpositions for treating
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Sunmary of the Invention The present invention
is directed to the use of bl ock copolyners referred to
as (pol yoxyet hyl ene) - (pol yoxybut yl ene) bl ock
copolynmers ("PEO-PBO') to nodify the 10 surface
properties of ophthal m c nedical devices, so as to
enhance the wettability of the devices, and facilitate
cl eani ng of the devices. The PEO PBO bl ock copol yners

descri bed herejn y be contained in_ various t .0f. .
co n’p_os‘él‘ t18h §a‘?’&f r @&tach éeq%ealﬁ@&? S SNF RS y‘i’ﬁ%%p Z%‘ﬁ ), is
V‘ﬁ'ﬁ(‘idaﬂ? r§fcitlg %ﬁonﬁﬂg}ﬁk@lﬁ@'th@ mRHal ¢¥lcBG0E R e’RAded wear
confort sSolutions, and disinfection solutions. The

profiseamtact trpsest | Siticone hysreget magrials bve eignaliraptly highegxygen
. ) I MSpd it .

PP TSR R BB SO0 O i

Thectpnaingroypst uAdditionallgf theheeE® ¢B@oshmecroupspiol Siblemeterials

in the ¢ 0Si.tiQns. o h resent..invention,is.t .
P S R BB Sie 34 5inE bydroBls PriGrissh A it P tens s
28 aptNdaal dvakcet evita® lensesGiark&edbycohhaat& Fetmsonor an
intraocul ar lens. Such treatnent facilitates the
wettability of the device and/or the cleaning of the

devi cayyribii f%cl%ﬁ«glfeé‘,cf_%r Eiaﬁﬂﬁé','?_wsmﬁl S RE eRathRHRAnd hcb§oration
particularly effective relative to enhancing the

vest malstulest yithin ieHewo meteriel, | hawe dgen 25tieed By fdrr to provide a
. i.i.z fadad) C i

SHRPLMIBSE, TRk 5 At ) SR g e

puefe@ntancimpreduneconpetibilitya iehasf alip beeindeeportpy thdrromst silicone

l.enses; (c) ,stabiljze.tear fi.lns; ( acihit .
SRR et SRS Stvet el i R by [0 o
GRebilcadztin HRREREbIliGRf iy et hjdroget lens atatkrial piddudaposi t
formation; (O stabilize ocular emulsions; (g) prevent

or reduce uptake of biocides or 30 drugs into contact

| enses ey biftyCatRlcRstics i the S@Faced 8 cIntR€1dne’ My also be
drug solubilizér; (i) enhance drug penetration;

frorkfisdoby enshueiogrfisr amait of hedipRhebiraticyeh iy, Suafﬁ%PPogéu)(%famS
e I . r 2

e e

alotkemettsi ridt ipeloxdrines, heich| oc khec Bpoinicierand ofettoni® brands of

present invention -3- d nd on the bl oc S
Bustrrgenis athich i DsEREASRBEDT PRy SRPYIFEe) (R PR block
wgd@@a@,bh@e(b%@p)us&ﬁm&t@ly Thprieropolydie uslizd @ treat contact
effective at | ow concentrations, may be instilled

denses tHigwever, suahsurfasiants dawpt sreb SEblepses eiicientiy+ n

antim crobial agents utilized to preserve aqueous

phar maceuti cal conpositions from m crobi al )

Scont BuitisiaPriont Bod/723,7460(ldindsted)edisclessh suidace| astiye gompounds

The presenpt.invention is..based in-part on a finding
tdﬁ%Y%%ﬁEfrbq’gg&(ygegﬁgflg%e?rs can be used to

ef f ectU.8 Patennivoli X, 82836 (Haigeh pdisclsey hakexypolyptbylenedethers of
| ow concentratipns. Mre specifically, it has been
@PB@B@%W@ﬁwﬁ%ﬁpgthe PEO- PBO bl ock to copol yrmers '
descr yoedadigk NoD 4366 45 et(BERRIkDistIseo phphiterics surfaanas gels
effectively and efficiently, thereby changing the
mtﬁlamglain%wbw@wsmﬂlyw ylengblogl ¢apelyd¥Ti n i npr oved
and superior wetting properties. Al though there may be
several reasons for this change in surface chem stry

15 using the PEO PBO bl ock copolyners, it is believed
that by using pol y(oxybutyl ene) as the hydrophobic

bl ock, the surface active prppertées are significantly
different fromthose of surfactants currently used in

| ens care products, such as pol oxaners and

pol oxam nes. It has been shown that PEO PBO bl ock

copol yners, relative to known PEO PPO bl ock

copol ynmers, such as Pluronic(r) and/or Tetronic(r)

bl ock copol ynmers, 20 display superiority in reducing
surface tension at interfaces, pack nore efficiently
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The present invention wll be better appreciated by
reference to the foll ow ng 20Detai |l ed Description.
Det ai | ed Description of Invention As utilized
herein, the follow ng abbreviations and terns, unless

ot herw se indicated, shall be understood to have the
follow ng nmeanings: 5 The abbreviation "SiH' neans

sili COhEvibvydxf olgeforegdbing, tioter ie\ﬂi ed dor HcREDeRAE andecnpositions

B R e S L i g B Uy i

Tﬁﬁﬁlﬁb«f&f{paﬁbih%hgﬁ@ceﬁﬁiﬁs laEﬁ}x%aaas ok pRu ehvyticnie directed to
pol y xybutylene) pol y(oxyet hyl ene). 15The
atsseingthisgged PEG' neans polyethylene gl ycol . The
abbreviation "b.d.l." means bel ow detection limt. The
abbrevi ati on "PHVB" neans pol yhexanet hyl ene bi guani de.

28umimary pphtheJnyanition " nOsn kg" neans

m | 1iosnol es/ kil ogram of water. The abbreviation
"pHEMA" neans pol y(2- hydroxyet hyl nethacrylate). 25The
abbr evTlad Ibras&nf'ihﬂzeﬂtioﬁmtiﬂechydf thp lusd 6ILblbdkpapbiylners referred to as

nce. b rev'atio "EQ ans o . Th
BePas Tty SRBNB A R st PR ers g EO DB Ry mpdfy he
! ﬁ@ﬁ%@ﬁfop&ﬁg:i & oﬁh&aﬁnﬂ Hﬁé@ﬂidat adVlidee, JIRRIY %ﬂlaﬂﬁe thB Gvettability of
wetting of a solid i d and defin

gbedeYiFese and fpoiditate ﬁ'éafa?ﬁngethF drviesh Wie&’ﬁq E%Pdﬁ%#ecpeolymers
| huiitty Qasin Iﬁ‘a{}fjbé Q:bhtgmgg' 3 %rlblﬂt 6heLek coﬁb&sﬁ[d%@tfbrv freating

related ternms that may be used herein include "wetting
amgcheal clgmcég@w@mﬂ w@ﬂ@ mlgtgqns,amklgg solutions, cleanifmg,and equpfort

s@?u(é{o%) %n%l dl%ln gﬁ‘ §°lgr \e/qls n gI‘h% p?éser%qgveﬁa{ﬂ ﬁg{:}%@gﬁﬂg éigected to

er na ate erns t
hlﬁe eleﬂ of PEORRO "obpdympni?.l ihisath y8mpositions fdiheeatieg wontact lenses,

nmeans having little or no affinity for
qgﬁfpé?ﬁﬁ%lve related terms that may be used

hereln i ncl ude, "hydrophobicity”. 10The term
"pHEMA- MAA" neans contact | enses conprised of ¥£

The primary function of the PEO-PBO block copolymers in the coinpositions
of the present invention is to treat the surface of a medical device, particularly an
ophthalmic device, such as a contact lens or an intraocular lens. Such treatment
facilitates the wettability of the device and/or the cleaning of the device. This surface
treatment has been found to be particularly effective relative to enhancing the

wettability of SiH contact lenses.

The block copolymers may also be utilized to: (a) enhance the antimicrobial
activity of ophthalmic compositions; (b) prevent or reduce the uptake of biocides by
contact lenses; (c) stabilize tear films; (d) facilitate the removal of proteins and/or
lipids from the surfaces of contact lenses; (e) prevent protein and lipid deposit
formation; (f) stabilize ocular emulsions; (g) prevent or reduce uptake of biocides or
drugs into contact lenses or onto container surfaces; (h) function as a drug solubilizer;
(i) enhance drug penetration; (j) function as comfort and cushioning agents; and/or (k)
decrease the adhesion of microbes to the surfaces of contact lenses or other medical

devices. All of the above utilities for the block copolymers of the present invention
3- o
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hydr oxyet hyl net hacryl at e-co-nethacrylic acid).

Exenpl ary pHEMA- MAA | enses i ncl ude "Acuvue(r) 2"
(Johnson & Johnson). The term "surfactant”

means a substance capabl e of reducing the surface
15tension of a liquid, e.g., water or an aqueous
solution, in which the substance is dissol ved.

Thepehérom thell dck ngiemisergniseinponsedy i.¢, e aativy df bypdrogdiilic (PEO) to

surface, wh n a liqui e.g., water) does not spread
DO EEE Geftueniie Thn boiotirbert B CFTICE DL seT SRR inS.
andf bR UAREE dirbily ind Y AyE)RAl lakCcoMiREBIRRyith EntintiEkdbHEI agents
spreads readily because its surface tension is

r Bidlired d 1o apregater aAReES bphamacsHtictt camBPRians pdionheAycrobial

JHAVACK ; {bats may be used herein
%ﬁ%@g ti'ovveinfi{g %oﬂltﬁgfpg%ﬁéct E[%rﬁ "upt ake" refers to the
anount of surfactant that is absorbed and/or 25
207270 BB B! SRS AP e PEpEO vk
" tipobkeere aamcendseditd efféctively unddafytcantactulphsasieface propéréikeat low
resul ts”,

SimantppsHtore specticdly, ks w0y HSCor 3R ) GAEECTRER plock

BaRrivddKNdr&i Ydre GEi0iMBd BRNYBMphEbi@BurdleO ¥ eRNely and
atom for exanple - e term

CH2- CH20- . Th o
" effigisuilyy [teareby jng thefwaitabiditir ofdhe surfesesy as Fflseipd Boipaeved
t : r exanple, 10CH2C(CH2CH3)H] -.
fﬁgﬁﬁgﬁﬁ¥9§P§%E og%'yner" is a polyner that has at
| east one honopol yneric chain of one nononmer and at
| east e i tional,_haonmopo ' i f. 0 '
ronomeopB fistd 809 oo IRIGROCKIR o (R el i B sy
csipl HEPES-PBQ blodk chpanadeds ishetiaved tidht bplusiag poly(oxybutylene)

e
RAbINET sukREERE hiFreflyuseld g ! 18ns"&HAO PRIducts, 0fuck %8 Pdlokamers and
pol yet hyl ene fornmed by po%%gfrlzatlon of ethyl ene.

i RoTdFemites mit'hes begrpiawn dhat EEO-RRO plpck caralymers, iatyrstodimown
i m.crohial ® ' G}

ARIOoMoALBESA, { AR UL T AR ok copsmen

stidpldyl smperiatésy i iddecing surfica ténsomapimerbisesalpack more efficiently at

contam nation, preferably an anount ich, either, ....
SRR e TP Rl Tgre R RASRS ML b Bl e b
Gpihi'i'ty’f(l@wqi_ély@isp?fgﬁﬂt By ds&lgSe_UanfeCli}ﬁdeh?bic ﬁa@ddgs_f.ey., %Mbutylene)
preservative efficacy requirenments of the Unite

M5t CREPIRXIcRR 8 JOuFTamplegydgs yeight block eqpalymer gaw b, prepared

NRH NigrBfidaRE typdRophBbid ShaM@&! " TRANS dRdphBbRUBKarRfer of the
antim crobi al "agent effective in producing the desired

ekyeuylenst peivisien freproveingsfaciak propetise SThisse prapatiesiepdifq high

I Cleng: n r. [ apl ] g
GBS A N Bl 3 Sl SBO0B Rl i roved
subsidnyivivy on thydopibiasiracesyiand altove lower wone@ngigiong kobabised to

ant.i m crohi gl _agents, is fficient., . The term "
36TR < P mORETY S i otk riafigns feafedsor OO
lRRMNopalyR@aNduch Ratthd RAIrbri¢@t208 Te@BBY®granddnsf susfactants that
preferably effective to renove, debris or deposit 25

At Peea) eXnsiYELY seti PFioT 69TBPAsHiona Eareidealipg [foRtpgt lenses. The
9&)@\%‘-&%&%@9 %Flﬁra&@x%tﬁb BF R FEORBR bl copolymers off3€sikHifiBant
“ophthal mcal 'y acceptabl e vehicle" neans a

ptheantagesoner othkr lowmpddodki copolmgisng physi cal properties
(e.g., pH and/or osnolality) that are 30

physi ol ogical Iy conpatible wth oghthalmc tissues.

The bl ock copolyners utilized in the present invention
conpri se conmpounds that contain hydrophilic and

hydr ophobi ¢ segnents that can be altered to contro

the -8- HLB (hydrophilic-Iipophilic bal ance),

nol ecul ar wei ght and ot her properties of the bl ock

copol ynmers using well known anionic polynerization
techni ques. More particularly, the bl ock copol yners of
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Preferred polyners of the present invention are

di - bl ock copol yners of the 15fol |l ow ng genera

formula: (EO)mBO), (1) wherein mis an integer
havi ng an average value of 10 to 1000 and n is an

I nteger 20 having an average value of 5 to 1000.

PEO- PBO di - bl ock copol yners of the foll ow ng general
formula are particularly preferred: Rout0O 25 wherein R

is selected fromthe group consisti.ng .of hydrogen,

met hy| 4 éftshynn}wbmswypfg S PR | TV SRPS ‘%rﬁi‘rF?Yff"g_éﬁgra method of
hﬁ%&f@ﬁn@&e%ﬂc@%a ¥&Mlthi& 1k v&;h%htc@m%g%; la%ﬂ% the le®s iBfan amount
i nt eger having an average val ue of 5 $o 1000.

Mefst copfast kens eebtment solutiporithe type flescabad ficsein puflicigpide egyer the
' t . 0 a A5 .

ok 0 Dl B 9 PSRt sty SR o

binethkd obywettiygre contadt lenk péttl shid afjir@upsadgt@ntani hyesiticope hydrogel

hav nol ecul ar weight i.n the ra f. 1 0,to about .
19060 Bal FERE: @ U e SRS R feneh et g i
13968 ed Rithiaary ledPmAER ab@bi a36rbed to surfaddioNthaildnsNg a

proper hydrophilic-1ipophilic balance (HLB) inparts
certain properties to the PEO PBO bl ock co-pol ymner
CONMPOSA 4R erfbbodinldar BY 8R&Rd {ondshitial Ria- coE‘S;B_siﬁif&Wnﬁ)rising at
the HLB of the block co-polyners utilized in the

cdlesspord paly(axsyediylensepely@xabitylers) dlnck eppalymeriof éhet type described
" b _ tahi Li _

b S8 Ao RIAEPACcbblc SHLEHRAR | Glth chfosi @A may be
dbn‘;tn_dstied ls«fn as tmicélltdve kvmtte@eqsﬁ' | cointztveif&né%es,mlealning((if)o'ﬁmactEl@lses, or
ortion o e 0 CO nmer o ormul a i's

i Sfadimd i e SpRREITHET coponei bl e for t he
wettability properties of the conpositions described
APSANTMSUER SR NS AN B o R A R
'dﬂ’ﬁ?@éstaﬁﬁlﬁéditieﬁ' Jesdrfptib@b@lo@lpr tb ! I0_nt of- 1E h ;shCO- pol ?/mer t hat

et er mi nes e aqueous solubility o e copol yners.
Al'though it is possible to utilize solubilizing agents
case (hEIPRAR ihishih Qi be'ferRE R RIart Ui Blls 1 el Gling
|RegaledMesérpaibn. it is preferred to utilize copolyners
that do not require solubilizing agents, as such
compounds may di srupt or 20 nodify the HLB, which in

turn may adversely affect the wettability properties
of the conpositions, cause ocular irritation, or

"create other concerns. Therefore, the preferred

copolymers of forrmula (I) are those wherein there is a
predom nance of BO to BO segnents. That is, the
variable "nf in formula (1) and fornula (11) above is
preferably greater than the variable "n". The PEO PBO
bl ock co-polynmers will 25 preferably have a ratio of
EO to BO segnents of fromabout 2: Ito about 10: 1,
with a ratio of about 3: 1 to about 6:1 being nost
preferred. The foregoi ng PEO PBO bl ock

copol ymers may be prepared by the application or
adaptati on of known met hods described in the
literature, for exanple, 30 as described in Nace, V.
M J. Am G| Chem Soc. 1996, 73, 1; Yang, Z.
Pickard, S.; Deng, N.-J.; Barlow, R J.; Attwood, D.
Boot h, C. Macronvol ecul es 1994, 27, 2371; Yang, Y.-W,;
Deng, N.-J.; Yu, G-E.; Zhou, Z -K ; Attwood, D
Booth, C. Langmuir 1995, 11,4703, Yu, G-E; Yang,
Y.-W; Yang, Z.; Attwood, D.; Booth, C.; Nace, V. -10-
M Langnuir 1996, 12, 3404; Chai bundit, C; Mi,
S.-M; Heatley, F.; Booth, C Langnuir 2000, 16, 9645;
Bedells, A D.; Arafeh, R M, Yang, Z.; Attwood, D.
Heatl|l ey, F.; Pedget, J. C; Price, C; Booth, C J.
Chem Soc., Faraday Trans. 1993, 89, 1235; and

Kel arakis, A.; Havredaki, V.; Yu, G-E.; Derici, L.

A PN N P~



10

15

20

25

30

T2H5 CH3(OCH2CH2) ", ( OCH2CH) " OH 20t her vari ations
of the block chem stry structure may al so be prepared,
usi ng techni ques and net hods readily avail abl e and
wel | -known to those skilled in art. For exanple, the
foll owi ng reaction process may be utilized for the
preparation of triblock copolyners of the form

( BepilédED ¢scripFion of InvéniZés3 / O \

| ¢ Fl 40CH2CHOL1t / K-(n-1) CH2 - CH | CH2CH3

CH2CH3 1C7W OCH2CHO) n WYK' TH2CH3

| er/ WAY @'i‘l?z@h‘@)efblﬁ/vﬂfé" f(Qlo/legQ abéeEationStdad terms, unless otherwise
| CanOCH2CH20) m( CH2CHO) n( CH2CH20) m H4/ K Tr i bl ock
cispisttgdrshall weeeydﬁﬂs@sé}mleaee}hﬁ following meaniggHy e- descri bed

bl ock copol yners and vari ations thereof nay be used in
conbi nation, either wwth each other, or with other

t ypes Tok apokyinees SilFomeasaiibrs hBiregedD- PBO bl ock
copolynmers or variations thereof may be used in

conbi nation with nonionic surfactants (e.g., pol oxaner
and pdihexbbtevietidd ‘PEO-PROOmgaB s ly(@tyethy Rae )t fody(oxypropylene).
Tetroni (r) brand of surfactants avail abl e from BASF)

to provide additive or synergistic effects where

appr oAk abievihbn2 PROEPBOP RidaRPROAb LR My lenk) 6o lﬁEQb%EiQene)
bl ock polyners of the present invention are used

combi nation wi th pol oxam ne bl ock i o copol yners. The
PEC PBY. bl o y e, be ti i :
with ?gem fﬁmgreg%glghr oup]éz %?O?t)%?l fi cnfl éség%f a?aﬂj(&gﬁglylene)
mebteiybniylene)- n(d)o(akseabkmlgnebl nd the polymer to a surface
or prepare a new polyner material. The PEO PBO bl ock
copolynmers that nmay be utilized in the present

I nvenTheabtasdativat“PEGfimeatls oty aliylste glywokt ruct ure or

nmol ecul ar wei ght, so long as the bl ock copol yners are
sol ubl e in aqueous solutions and are non- 15 toxic to
opht hgh&hkbrévi&debAll "GRAGERI6R deRBfonAinkt. he or der of

t hose descri bed herein. The amount of PEO PBO

bl ock copol yner required in the conpositions of the
prese o »

Bt QT A e AP e s o
function for which the bl ock copol yner is being

utili %ﬁedak‘b?évgatlon C‘&@s ! ¢’ means milliosmoles/kilogram of water.
The abbreviation “pHEMA” means poly(2-hydroxyethyl methacrylate).
The abbreviation “HLB” means hydrophilic-lipophilic balance.
The abbreviation “EQ” means oxyethylene.
The abbreviation “BO” means oxybutylene.

The term “contact angle” is a quantitative measure of the wetting of a solid by

a liquid and defined geometrically as the angle formed by a liquid where liquid, gas

-6- o
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20 lens cleaning, contact |ens wetting and/or

i nhibition of uptake of |ipids or other bionolecules),
as well as on other variables, such as the identity

and physical properties of other conmponents in the
conpositions. The determ nation of the idea
concentration of a particular copolyner in a given
COTHsR%H phads s Alkdredtive ettddremisghat mtiytbienBed Bstin ighlude
Such .concentratjons are referred to herein by nmeans of

t HetoB2 3ngiee OF ol VERFIIRCOpECtBBIfed by the PEO-PBO bl ock
copol yners, such as, "an anount effective to clean”
"an anount effective to enhance wettability", "an )
anount Thefteme thydeophdici’ e havinge stjong REingy for water. Alternative,
bj I l.es" . « total amount of
PR G oy 3B SRl ncluds tydronIRi S

5conpositions of the present invention will typically

be in fhe range of 0 .001 to about i ght/vel ume

per cen—{he( STy oRYIToRiPRIF e REATS aléﬂygﬁt ﬁﬁyé’gggt%@ 6.%1%“% oy, water.
aNReri®ve, Rlatddasailtiat Bal weakedtheleid RicMd@ “Wd¥phoblvityhl ock
copol ymers of the present invention nay al so be

conbined with 10 ot her conponents comonly utilized in
producfs fah SIEBMIADNAQCN RGhs |BRE&AS lenSddC Bodprisel eH! ?aw(z-
nodi fiers, enzynes, antim crobial agents, surfactants,

civsraxwethyl mgdnirylateinormethiangicagitk SEMRPUHIEHMAIMAA lenses
t. £ ¥y iL.L ieO al so contain one or nore
ﬁgﬁg%%yygt‘%?gngygﬁkégﬁg®§¥%¥ypropylene) bl ock

copol yners such as pol oxaner or pol oxam ne copol yners

(e.qg.,pol oxam ne 1304, which is cq cially .

e | Ao Bty Spm  Sehitafod BTBIECHE ridleige dpe suruce
keixvgn 6 a tiiagid; eadewsamer B 4g@dus cbldion, dh eviich i@ndubstance is
bl.ock copol yners conposed of a central hydrophobic
HisPiveds  pol y(oxypropyl ene) flanked by two hydrophilic
chai ns of pol y(oxyethyl ene). Pol oxam nes, al so known

by the 20 trade name Tetronicm are tetrafunctional |
bl ock The trsmy ivettingiimeens eoomerting a hydiopnbis arfeps wheregyp Hguid
(BE hiaR) 46 ABYAFOR WELIE alcMlgAd BRANArbRLO S AL B o o
ni t¥ogen at ons o a central et yl'ene diamne nolety. A
parfadecthhiais| hydpophiler wheteantiediiqred tsprofdst feedifyr betense its surface

é%%&%%ge&u%%, ?‘Sn(gég xlgnﬁehl}bgoa&%%gnpgr{g% gx%egmgrlltp %temative, related
&S D0t BEld} T fIHACKNd O0¢tability’. and pol oxami ne 1304.
One or nore of the above-described

pol y(oxyet hyl ene) - pol y(oxypr opyl ene) bl ock copol yners

My behéeshaipalte! RN feMRRwhi dONStabhnt St BRBHEBYd and/or
invention in an 30 anount effective to facilitate

wdsorbadgbyam gpmct densaniatlepr aredicghdeidee. | AKeraativefsipsthpismay be

/| r.&] ! ecd. "« 7

bR, puET b SofniiopC S TR, R resuls”

&bpteite dbtakend Haptakel coneenpratianenftsufdordms’s ) , pref erabl y .

about 0.05 to 0.5 wv% and nore preferably between

0.1to 0.2 wWv% The conpositions of the present

I NVentThe erfEoxganylandT BéMs Qr twiDiaebdn 4lRylemdl gidupabdrded to an

acceptabl e anti m crobi al agents in an anmount effective

Prygsh Bk AEPIs o He 51Ot r om ni crobi al cont ani nati on

of the solutions or in an anount effective to

di si nfect contact |enses by substantially reducing the

nunbeThotermi ‘yeutylens ometpant §0ws qarbesertkengh grave hoadedk o an
h V. of I i lhvity required to

p’f}g%eiel%)g’ Zopr Kt ﬁfgﬂ%ﬁ 'Eb @%@2&%%@ f rogn mi crobi al

contam nation or to disinfect io contact |enses are

well known to those skilled in the art, based both on

personal experience and official, published standards,

such as those set forth in the United States

Phar macopoeia ("USP") relative to preservative

efficacy, and EN | SO 14729 : 2001 relative to contact

| ens disinfection, and simlar publications. 15The
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pol yhexamnet hyl ene bi guani de pol yners (" PHWB"),

pol yquat ernium 1, and am no bi guani des, such as those
described U. S. Patent No. 6,664,294. The nost
preferred antim crobial systens are pol yquatem um1
and a conbi nati on of polyquaternium1l 20 and

nmyri stam dopropyl di nmet hyl am ne (" MAPDA").

Am doani nes and ani no al cohols may al so be utilized to

enhance the antim crobial. act|V|t f ot e co ositi
descr i BEdSTRerHdqck conelmer ds & polyger '38 '

afidin” & Ak Ebro AP AHN A AL S5 acﬁﬁﬂ)nhlnhdﬂicr%ol 8}”&1@ Q‘hdlm@f ad&ond
5,631, 005 (Dassanayake, et al). preferred am no
ahewshestrs Eyempira epifiguptions Rf isuch- l’p‘f’@‘p genslyngerp\igotude fygpched,

n
-1 R RBER 5 oG SR b e BB, e
patents are hereby incorporated in the present
speci fication by reference. 30The c osktions f the
pr eser-llih t ﬁf ‘%’r? F { TS LoBpyed @gﬁ dtsﬁ e Bk ?‘rglr? omet,
ofbr &RipaS ol &hpese foBied BiChdlERerghsH f ettyldBhance t he
cl eaning or disinfection of the | enses. Such agents
may i nclude pol ycarboxyl ates, for exanple, citrate, as
descr ifpedierh Ndd. Bmolat 8FctNOSo PredefPe’ Afba@@n amount of an
5,037,647, the entire contents of each of which are
Hatimgyobisic gepbrefieetivei in prrsuping batdesiplc pffect 20 presesying the
o] thats fi %Yz
B o LA e s
\M'zlhbh teytpelcahgly dnaua:ombmdtmm mtheorreamgmom‘ agliforab aatipoigtobial

0, and a the ra
Aetto o Bt i Moo be cieiACe Ry Ralifabelog fipied
theef PHahBadopsdii{"®ISPONS, ot her bases such as
tri et hanol am ne, 2-am nobut anol,
2- am no- 2- net hyl -1 - propanol (AMP) and
tri s( RydenyaRbiyhot <HEHRRNE HRARL L WYand bs @mBent bF @kkimikRbial
A variety of buffering agents may be utilized in the
@gwpoeffemlmqgl ofodupiag the dlesitedi effeshiof ghsinfecting epntach dynsen by
8a Qth (Eﬁéjnurﬁ éi'dﬂh&dlé Erﬂ# ?or Qﬂlgrﬁé Qm the lenses,
|u car ate osphate ers and |nat|ons
tphaferebi& arBamame whndh,pcxkl;colsmgj,osben@ cnmiomatleto “bél oedr tmepre

buff . en antimcrobial activity,
F&¥ E%% BP%§’E£%§3mh“GB§%§?fng and an enhancenent of
anti m crobi al act|V|ty, or ot her useful propertles to

t he conp03|t|ons of e.invention. The boratg P
pol yoll %gﬁgmeﬁ%awr& RefrerR clsab dneans P aROYH 98 & cleaning agent

RS FhdiReds Irfnbbiny, A8 PredAbly SR4% &P 3mied ngrﬁsggr deposit
6365, 636; 6, 143,799; 5,811, 466; 5, 505, 953 and

magA2l 6P@n £ heondast | leas ceomtasteds With Esc I¢leapiag hageahycontaining
&@ g;ated in the present specification by
reference. The opht hal mi ¢ conpositions of the
pr esent |nvent|on Wil | generaIIy be formul at ed as

bout Tt “aBbfEm e PRy 88 Bt valfimpice e
Corihsitog hiviag Cbh@sﬂaﬂy ptapkigh CRld.,y pHO apdbi hisﬁlopilﬁty) Thﬁt are

osmpl ality of t sol utions.nay be adjusted by neans
ahysgéwa%%lcewmﬂ%@ﬁb gphthajpie tél%‘“isnor ganic salts (e.g.,
NaCl), organic salts (e.g., sodiumcitrate),

pol yhydric al cohols (e.g., propylene gl ycol or

sor bi Tld hlog cmimnmmlm in [feer prefent MyentipHosPEIPHES eprpEds

GATRIEASbB5PARY R AL RATLAH: UBROED By e

those skilled in the art. Nbre specifically, the

| enses will first be renoved fromthe eyes of the
patients, and then wll be imersed in the
conpositions of the present invention for a tine
sufficient to achieve the desired effect, e.g.,

i ncreased wettability, cleaning and/or prevention of
-15- biocide uptake. This imersion wll typically be
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10wearer. The present invention may be better
understood by reference to the foll ow ng exanpl es,

whi ch are provided to further illustrate certain
preferred enbodi nents of the invention, and should in
no way be construed as limting the scope of the 15
invention. In the foll ow ng Exanple, various nethods

kHQN‘(hSr&oﬁlﬂﬁc-ﬁ}Séﬂhhlﬁdbdlz{hcéﬁ encdédulalBytidhe a&rrmheﬁ/@@péxﬁes of the
neasure the contact angle for. |l enses according to the

pblegke fepglymerst psaig, well kaoral priple nRamsTireliQny dechpigpesg dMore

CFREAIL L o pErel B ELA S CH0L 8 e
f poly(@systiydéne) blacless th%bydrotdul&)mmmgent and a pqiieoxplanylereg) block

aar”gglhgshé' dpquﬁtl’s_'gs <°:Il11\r/1 ue vana? %J ;Jn %85‘) %fo? QHP ?(J)clclc%ggﬁmer

Rﬂanetett’as PEO(RB(),,a tidneckhapolymeh) egmes2ite & xPRIE@PBBPRO or PBO-

p[ e k tre in a surfactan ol uti on e
PEEQIRDN orooifin ol qiotate FrEIoRs, a S PP Bl to the
aglriry! 88 Ubfefenddstio MPBOLRRU Hidtk [@BbEmbrsD@lefih inblude all of the
herelnafter be referred to as the "Control Lens

Reeagping . formgyr THese eqpobimepy 4pays 2bp boreeibed dpsieamy Glethe
p{?%l%@‘ dreRARrdg¥ p@aluéo‘%!?k\féh%d 3Q Aler }espe%ﬂde t g) § g;rdtﬁ)o For

| ens types: Acuvue Advance(r)
Fxewpli iQ@u(B))), weare thegarkiage ivaluesaf §19Iqu9th$lanq group is 20, and
B0 QV.EL si dual packi ng sol ution
%Regfna ?gophg %¥&#§g¢%§§£'r gg t he contact angl es.
The contact angle of each Iens mas then nmeasur ed

accordj he Sessjle drop ne scribed

o e ol i e s papaton sis ARER e Bscof the
rfgBowing gafetal BorBmeNt ed in Table 1, bel ow Sessile drop
met hod 5A video based cont act angle measuring system
(OCA 20) from Future Digital Scientific enploying

SCA20 software (Ver 6o buil g 16) was used. An
accel erat ed approacﬁk&géggeQélopeégto eval uate the

| ens surface wettability over a specific tine period
The pHEMA- MAA | enses were subj ecte to se

u
RETRE i Ao RB AneA e e 3alue § 7 ab oGS % an integer

Gt GRhverRtaRE of $RS1008I 11 Ng and drying to conditions
that occur during the normal blinking process. One

"cycle" nmeans that a Iens was soaked in saline

SOl Ut pRR 185 3 ThA Bholyfils! SCHle Do1BRig” ROR® Sl e

| ens air for contac es of
wattienlady prefetedon t he pHENA—NAA surface wer e measured
within 10 seconds follow ng each cycle. In al

measurenments, thgpl g¢ft. an ghtocont act angl es were
det ermi ned and the\%éaﬁ\o

tnt act angl es 15 was
used. For each drop\i mage/mt hrge ‘I"/ndependent fitting
nmeasurenents were perforned to ovi t hree nean
contact angles of the same drop inmage. The average of
whesa RHs e@eqt@hframtthaggnluewwastmgeqféwmoaem ragthylt pt@yl, propyl
grrltCF &ﬁc?ll %{‘ls"é%smt awaﬁ] aveltlli \E?igu%c %qp rtg 18@]; ah§ H?sa}m glteger
heﬁm@ﬂucwb@bwﬂyedﬁsbh@O&ethod Table 1 Cycle Nunber

Contact Angl e Measurenent for Various riTh

Most preferred is a copolymer of formula (II) wherein R is methyl; m has an
average value of 45; and n has an average value of 10.

_9- 4
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Lens Types Pure Vision(r) Acuvue 2(r) Acuvue
Advance(r) 020ptix 0 69 103 30 90 1 83 105 32 94 2
102 109 40 95 3 95 107 44

The PEO-PBO block copolymers utilized in the present invention have a
molecular weight in the range of 1,000 to about 100,000 Daltons; and more preferably
in the range of 1,000 to about 15,000 Daltons.

Maintaining a proper hydrophilic-lipophilic balance (HLB) imparts certain
properties to the PEO-PBO block co-polymer compositions of the present invention.
For example, the HLB of the block co-polymers utilized in the compositions of the
present invention is directly related to the solubility, surface wettability, and

interfacial surface activity properties of the compositions of the present invention.

The BO portion of the block copolymer of formula (I) is hydrophobic and is
primarily responsible for the wettability properties of the compositions described
herein. The EO portion of the copolymer provides the compositions with hydrophilic
properties, but more importantly, it is this portion of the co-polymer that determines
the aqueous solubility of the copolymers. Although it is possible to utilize
solubilizing agents in the compositions of the present invention; in which case the
ratio of the EO to BO segments is somewhat less critical, it is preferred to utilize
copolymers that do not require solubilizing agents, as such compounds may disrupt or -
modify the HLB, which in turn may adversely affect the wettability properties of the
compositions, cause ocular irritation, or create other concerns. Therefore, the
preferred copolymers of formula (I) are those wherein there is a predominance of EO
to BO segments. That is, the variable “m” in formula (I) and formula (II) above is
preferably greater than the variable “n”. The PEO-PBO block co-polymers will
preferably have a ratio of EO to BO segments of from about 2 : 1 to about 10 : 1, with

a ratio of about 3 : 1 to about 6:1 being most preferred.

The foregoing PEO-PBO block copolymers may be prepared by the
application or adaptation of known methods described in the literature, for example,
as described in Nace, V. M. J. Am. Oil Chem. Soc. 1996, 73, 1; Yang, Z.; Pickard, S;
Deng, N.-J.; Barlow, R. J.; Attwood, D.; Booth, C. Macromolecules 1994, 27, 2371;
Yang, Y.-W.; Deng, N.-J.; Yu, G.-E.; Zhou, Z.-K.; Attwood, D.; Booth, C. Langmuir

1995, 11, 4703; Yu, G.-E.; Yang, Y.-W.; Yang, Z.; Attwood, D.; Booth, C.; Nace, V.
-10-
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95 4 101 108 51 96 5 101 103 50 95 6 94 102 56 93 7
109 106 60 96 8 112 106 57 93

M. Langmuir 1996, 12, 3404; Chaibundit, C.; Mai, S.-M.; Heatley, F.; Booth, C.
Langmuir 2000, /6, 9645; Bedells, A. D.; Arafeh, R. M.; Yang, Z.; Attwood, D.;
Heatley, F.; Pedget, J. C.; Price, C.; Booth, C. J. Chem. Soc., Faraday Trans. 1993,
89, 1235; and Kelarakis, A.; Havredaki, V.; Yu, G.-E.; Derici, L.; Booth, C.

Macromolecules 1998, 3/, 944, the entire contents of each of which are hereby

incorporated in the present specification by reference. The foregoing PEO-PBO block
copolymers may also be prepared by the application or adaptation of known methods
described in U.S. Patent Nos. 2,828,345 (Spriggs), and 2,174,761 (Schuette et al.), the
entire contents of each of which are hereby incorporated into the present specification

by reference.

The PEO-PBO block copolymers described above may be synthesized using a
well defined polyethylene glycol (PEG) polymer by controlled addition of
oxybutylene to the primary hydroxyl group of the PEG polymer. For example, the
PEO-PBO di-block copolymer (EO)45(BO);c may be prepared according to the

following general reaction scheme:

0
VAL

- '?2H5
CH,O(CH,CH,),OH*/K* = CH,(OCH,CH,), (OCH,CH),OH

Other variations of the block chemistry structure may also be prepared, using
techniques and methods readily available and well-known to those skilled in art. For
example, the following reaction process may be utilized for the preparation of tri-

block copolymers of the form (EOQ)n(BO)u(EO)m:

-11- o



The above data denonstrate that the contact angle for
all lens types increases 5 as the nunber of cycles

i ncreases. The high contact angl es observed for Acuvue
2(r), Acuvue Advance(r) and Pure Vision(r) indicate
that the surfaces of these | enses were hydrophobic and
di spl ayed poor wetting properties towards water.
EXAVPLE 2cHt@8Amunt of Tetronjie 1304 and ( EO) 45- (B0gasd
Upt ake by| pHEMA- MAA (Acuvueef' and, Silicone Hydrog¢

( ASUNURCIBONGHEE) Lehses PCEr — Crgr e- SoaR | R/SwdBCH@At H/K"
Solutions A, B and C All cont actl chgiages were soaked in
Uni sol (r) saline solution overnlg t"fo renove 15

resi dual packing solution contam nants. Surfactant
solutions A B and C were prepared by dissolving each
of the foffHati on conponentsx as shown in Table 2

/ﬁ%dHrb%ﬁthd nt+o amcHeam @hass vial, one | ens of
eac typ ., one Acuvue 2(r) one Acuvue Advance)

was taken dlrectly fromthe Qﬁkﬁgc -
m of each surfactant solutﬁgn ?) gﬁgﬁggﬁs I%GH%QmH/K
| enses were then renmovBd fromithe.x2thofAMEDRRBORESD
blotted dry. The | enses were thencrgﬁge % gﬁnngggr%n

in Unisol(r) saline solution (10 ni), renoved from
t he viEilesipopaddsedbedrbjockrodpslymemand nar&ltigheaé@reof mhy bThged in

upt ake ponc ntr s then sured us

BT EE GERH P T eortoRE: of San TR e o el Fabfampte
s REG-PBESHIBEIO LEPoBMAAS BS variatibns #ﬂi@r,eomgfz‘ﬁe bsdd i0 2000 natictheith

upt ake concentratlon of Tetronic(r) %904 i n Acuvue

ROPEFECT R (€80 ROAFARG gBY Palogtiag bIogK caRaLfRei ich as the

ok c@t bRRd Ao MRS EREINAW (S laBlet ﬁ@fh |BA['SFt) {ob; ﬁ)vldc) ad(ﬁhﬁ: or
other results are shown in Table 2 below ?

csormratstw efeess Wisraprertriatein @prﬁﬁe(rley e@@@hmawthe PEO PBO block

S g? %701 A‘x‘ege?t W KEF(% acluqug m&mﬁ‘attm§%1ft@5$l§mmme block

I on
10 copolymers The PEO-PBO block copolymers may also be functionalized with

specific end groups for specific surface reactions to covalently bind the polymer to a
surface or prepare a new polymer material. The PEO-PBO block copolymers that may
be utilized in the present invention are not limited relative to structure or molecular
weight, so long as the block copolymers are soluble in aqueous solutions and are non-

15 toxic to ophthalmic tissue at concentrations on the order of those described herein.

The amount of PEO-PBO block copolymer required in the compositions of the
present invention will vary depending on the particular block copolymer selected and
the purpose or function for which the block copolymer is being utilized (¢.g., contact

20 lens cleaning, contact lens wetting and/or inhibition of uptake of lipids or other
biomolecules), as well as on other variables, such as the identity and physical
properties of other components in the compositions. The determination of the ideal
concentration of a particular copolymer in a given composition can be determined
through routine testing. Such concentrations are referred to herein by means of the

25 function to be performed by the PEO-PBO block copolymers, such as, “an amount

-12-
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Pol yquad(r) 0.0002 0.00025 0.00025 (EO)45-030/14 0.04
0.09 Tetronic(r) 1304 0.1 - - Sorbitol 1.0 1.0 1.0
EDTA 0.05 0.05 0.05 Sodium Chloride 0.3 0.3 0.3 Sodi um
Borate 0.6 0.6

effective to clean”, “an amount effective to enhance wettability”, "an amount effective

to inhibit the uptake of biomolecules", and so on.

The total amount of PEO-PBO block copolymers contained in the
compositions of the present invention will typically be in the range of 0.001 to about
1 weight/volume percent ("w/v%"), preferably about 0.05 to 0.5 w/v%, and more

preferably between 0.1 to 0.2 w/v%.

The block copolymers of the present invention may also be combined with
other components commonly utilized in products for treating contact lenses, such as
rheology modifiers, enzymes, antimicrobial agents, surfactants, chelating agents,

buffering agents or combinations thereof.

The compositions may also contain one or more poly(oxyethylene)-
poly(oxypropylene) block copolymers such as poloxamer or poloxamine copolymers
(e.g., poloxamine 1304, which is commercially available as “Tetronic® 1304”).
Poloxamers, also known by the trade name Pluronic™, are nonionic block
copolymers composed of a central hyarobhobic chain of poly(oxypropylene) flanked
by two hydrophilic chains of poly(oxyethylene). Poloxamines, also known by the
trade name Tetronic™, are tetrafunctional block copolymers which contain four
polyethylene oxide (PEO)—polypropylene oxide (PPO) chains joined to the nitrogen
atoms of a central ethylene diamine moiety. A particularly preferred embodiment of

the present invention is a composition comprising a block copolymer of the formula

CoHs

CHy(OCH,CH,),s(OCH,CH), OH 111

and poloxamine 1304.

One or more of the above-described poly(oxyethylene)-poly(oxypropylene)
block copolymers may be contained in the compositions of the present invention in an
amount effective to facilitate wetting and/or cleaning of contact lenses, which is

referred to herein as an “effective amount”. Such amount will typically be in the range

-13- o
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0.6 Propylene Aycol 1.0 1.0 1.0 Purified Water 5 S
QS PH 8.0 8.0 8.0 Lens Type Uptake Concentration of
Surfactants (jig/Lens) A B C Acuvue 2(r) 6.3 6.0 10.2
Acuvue Advance(r) b.d.1

of 0.001 to about 1 weight/volume percent ("w/v%"), preferably about 0.05 to 0.5

w/v%, and more preferably between 0.1 to 0.2 w/v%.

The compositions of the present invention may contain one or more
ophthalmically acceptable antimicrobial agents in an amount effective to preserve the
solution from microbial contamination of the solutions or in an amount effective to
disinfect contact lenses by substantially reducing the number of wviable
microorganisms present on the lenses. The levels of antimicrobial activity required to
preserve ophthalmic compositions from microbial contamination or to disinfect
contact lenses are well known to those skilled in the art, based both on personal
experience and official, published standards, such as those set forth in the United
States Pharmacopoeia ("USP") relative to preservative efficacy, and EN ISO 14729 :

2001 relative to contact lens disinfection, and similar publications.

The invention is not limited relative to the types of antimicrobial agents that
may be utilized. The preferred biocides include: alkyl amidoamines,
polyhexamethylene biguanide polymers ("PHMB"), polyquaternium-1, and amino
biguanides, such as those described U.S. Patent No. 6,664,294. The most preferred
antimicrobial systems are polyquaternium-1 and a combination of polyquaternium-1

and myristamidopropyl dimethylamine (“MAPDA”).

Amidoamines and amino alcohols may also be utilized to enhance the
antimicrobial activity of the compositions described herein.  The preferred
amidoamines are MAPDA and related compounds described in U.S. Patent No.
5,631,005 (Dassanayake, et al). The preferred amino alcohols are 2-amino-2-methyl-
I-propanol (“AMP”) and other amino alcohols described in U.S. Patent No.
6,319,464. The entire contents of the ‘005 and ‘464 patents are hereby incorporated

in the present specification by reference.

The compositions of the present invention that are adapted for the treatment of
contact lenses may include agents to enhance the cleaning or disinfection of the

lenses. Such agents may include polycarboxylates, for example, citrate, as described

-14- o
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18.6 25.9 The above data denonstrate that
significant levels of Tetronic(r) 1304 and
(EOQ) 45- (B0) 14 were neasured in both Acuvue 2(r) and
Acuvue Advance(r) lenses. In 15 particul ar,
(EQ) 45- (B0) 14 was found to have significant uptake for
t he Acuvue Advance(r) (silicone h.ydrogel) |ens, as

de s Hatedt Res. BY3 701184 bRSE 508 BeOD HRI AGEE dhichtsTof e4thl clitwhidhSare
B and C, whereas there was _no. detectabl e uptake of

Theteby incenoyatedyp Ahapreseplespag fication Ry velFeRte ) silicone
hydrogel |enses treated with fornmulation AL EXAMPLE 3
Contact Angle Measurenents for Acuvue Zg.(FHENA-MNM )
and Vahe comp@iitiing omest by dteoidpe [aquesns eand Athy siplogicpife caapatible.
i-n 0, 1% (.EQ) 45- 1 | utipn (N | sol I
cont At oglg%asse%’ﬂmgg }eCdQ%Zlggedgipr%_P ﬁf}]igﬂseofab?% %gglgbl) tr?eabout 9'16]’ and
odferablgnin akie ranigg bl 6t50tor & 0o vAltoagh dodiimpsdiixig ol bet used to
contam nants.. . The | enses re.then pre-soaked for 24 .
Hsdisase the &Sef fog, %@@y@%(ﬁ(s;é@ 3 besgt SR T‘F‘ﬁa‘tﬁ‘f@i}?’ f‘amo'
BRRnEIONt BCIMiANIliRetBYl- IER6ParbENS (AREP)| O dnlien wB@§dbREethyl)
according to the Sessile drop nethod, as descri bed
apenaanatheneayplse bg usedt r oom tenperature, i.e, 23C

0.5. Table 3 Cycle Nunber Contact Angle Measurenent

for Various Lens Types () Acuvue 2g Acuvue Advanceg
020pt ANgarfety of Vufemng pgent Gap B @ilized in the compositions of the

present invention, such as sodium borate, boric acid, sodium citrate, citric acid,
sodium bicarbonate, phosphate buffers and combinations thereof. Borate and polyol
systems may also be used to provide buffering, to enhance antimicrobial activity, or to
provide both buffering and an enhancement of antimicrobial activity, or other useful -
properties to the compositions of the invention. The borate and polyol systems which
may be used include those described in U.S. Patent Nos. 6,849,253; 6,503,497,
6365,636; 6,143,799; 5,811,466, 5,505,953, and 5,342,620, the entire contents of each

are hereby incorporated in the present specification by reference.

The ophthalmic compositions of the present invention will generally be
formulated as sterile aqueous solutions having an osmolality of from about 200 to
about 400 milliosmoles/kilogram water ("mOsm/kg") and a physiologically
compatible pH. The osmolality of the solutions may be adjusted by means of
conventional agents, such as inorganic salts (e.g., NaCl), organic salts (e.g., sodium
citrate), polyhydric alcohols (e.g., propylene glycol or sorbitol) or combinations

thereof.

The above-described compositions may be used to treat contact lenses or other
devices in accordance with processes known to those skilled in the art. More
specifically, the lenses will first be removed from the eyes of the patients, and then
will be immersed in the compositions of the present invention for a time sufficient to

achieve the desired effect, e.g., increased wettability, cleaning and/or prevention of
-15-
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biocide uptake. This immersion will typically be accomplished by means of soaking
the lenses in a solution for a period ranging from a few hours (e.g, approximately two
to four hours) to overnight (e.g., approximately six to eight hours). The lenses will
then be rinsed and placed in the eye. Prior to immersion in the said compositions, the
lenses will preferably also be rinsed to facilitate cleaning. However, the compositions
of the present invention may also be formulated as wetting drops that are applied
directly to contact lenses while being worn by human patients. The compositions
may also be utilized as packaging solutions for contact lenses, i.e., solutions in which
the contact lenses are stored from the time of manufacture until a sale to a contact lens

wearcr.

The present invention may be better understood by reference to the following
examples, which are provided to further illustrate certain preferred embodiments of
the invention, and should in no way be construed as limiting the scope of the
invention. In the following Example, various methods known to one skilled in the art
may be employed to measure the contact angle for lenses according to the present
invention. Exemplary methods include, but are not limited to, the Sessile method or

the Captive Bubble method.

EXAMPLE 1

Contact Angle Measurements for Control Lenses: No Pre-Soaking

The contact angles for pHEMA-MAA lenses (Acuvue2®) and silicone
hydrogel lenses (Acuvue Advance®, O, Optix® and Pure Vision®), none having been
exposed to a pre-soak treatment in a surfactant solution, were measured as described
in this Example 1. The contact angle results are reported in Table 1 below, will

hereinafter be referred to as the “Control Lens Results.”

Four different brands of contact lenses (one pHEMA-MAA lens type: Acuvue
2®; and three silicon hydrogel lens types: Acuvue Advance®, 0,0ptix® and Pure
Vision®) were soaked in Unisol® saline solution overnight to remove residual packing
solution contaminants, prior to measuring the contact angles. The contact angle of

each lens was then measured according to the Sessile drop method, as described
-16-
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0450 7 33 046 08 75 0 39 0 15The above data
denonstrate that the contact angle for all |ens types
decreases relative to the control |enses (see Exanple
1 above). Pre-soaking the lenses in a 0.1%

(EO) 45-(B0) 14 solution in Unisol(r) saline reduced the
contact angles, indicating that the surfaces of al

| 2R3y, taY Pt 1RHRRE &1 dvebicables t anakeiaitd\aleSireseRBD A Fable 1,
to tReir original surface properties. 20 MPLE 4

dstovact Angl e Measurements for Acuvue 2(r) (pHEMA- VAA)
and Various Silicone Hydrogel Lenses After a Pre-Soak
in a Binary Surfactant Sol ution containing 0.1%

(Setsike TiréBheihbdand 0. 1% Tetronic(r) 1304 (in Unison

5AIl contact |enses were soaked in U sol salinen. .
ol ut PORYGUERY TS RIS BROVENF eI AL Atk Tute Digia
Feleutifi® NerfifdoMiagr SEAL0S softhere| Engsion WBL.S blikt16presoasedd An
for 24 hours in a binary surf?ctant sol utjon o
el apPraachoy 1 sednValspedats) QA luatfdthe 14, SPERFR MP 0oL S0 2
\(Asg&iﬁmﬁe bhéfidd. T8b pREMA-THRA GaRtAGEre 3Bk @0 RAGMtERETIng
s then measured acpordlng to the Sessile drop .
red rrdd expasurd exyeled e diratlee dhe wlibgelngsntacy lengt wetbiegrand drying
tcgﬁcﬁﬁgr%rtﬁzgt%rcgur duriﬁg tt?egrgrmgl lﬁinkilt-%tﬂrgceés. ohd ecylé'l'é%ns that a
lens was soaked in saline solution for 5 minutes, followed by an exposure of the lens
to air for 1.5 minutes. The contact angles of a water droplet on the pHEMA-MAA
surface were measured within 10 seconds following each cycle. In all measurements,
the left and right contact angles were determined and the mean of these contact angles
was used. For each drop image, three independent fitting measurements were
performed to provide three mean contact angles of the same drop image. The average
of these three contact angles was determined and the precision was within + 3°. This

procedure was repeated on three new pHEMA-MAA lenses to confirm the

reproducibility of the method.
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Contact Angl e Measurenent for Various Lens Types O
Acuvue 2(r) Acuvue Advance-"r 020pt1x(r) Pure
Vision(r) 000001000020016 300140

Tablel
Cycle Contact Angle Measurement for Various Lens Types
Number ©)
Acuvue 2° Acuvue 0,0ptix® Pure Vision®
Advance®
0 69 103 30 90
1 83 105 32 94
2 102 109 40 95
3 95 107 44 95
4 101 108 51 96
5 101 103 50 95
6 94 102 56 93
7 109 106 60 96
8 112 106 57 93

The above data demonstrate that the contact angle for all lens types increases
as the number of cycles increases. The high contact angles observed for Acuvue 2°,

Acuvue Advance® and Pure Vision® indicate that the surfaces of these lenses were

hydrophobic and displayed poor wetting properties towards water.

EXAMPLE 2
Amount of Tetronic® 1304 and (EO)4s-(BO)14 Uptake by pHEMA-MAA
(Acuvue2®) and Silicone Hydrogel (Acuvue Advance®) Lenses After a Pre-Soak

in Surfactant Solutions A, B and C

All contact lenses were soaked in Unisol® saline solution overnight to remove
residual packing solution contaminants. Surfactant solutions A, B and C were
prepared by dissolving each of the formulation components, as shown in Table 2
below, in water. Into a clean glass vial, one lens of each type (i.c., one Acuvue 2%
one Acuvue Advance®) was taken directly from the pack and pre-soaked in 10 ml of
each surfactant solution for 24 hours. The lenses were then removed from the

solutions and blotted dry. The lenses were then rinsed by immersion in Unisol®

18-



15

saline solution (10 mL), removed from the vials, patted dry and stored in a glass vial.
The uptake concentration was then measured using the dye method as reported in
Ketelson et al., Colloids and Surfaces Biointerfaces, vol. 40, pages 1-9 (2005). The

uptake concentration of Tetronic® 1304 in' Acuvue Advance® silicone hydrogel

4002605003006 000070000800140
15The above data denonstrate that the contact angles
for all lens types decreased

lenses, treated with formulation A was below detection limit (b.d.l). The other
results are shown in Table 2 below:
Table 2
Contact Lens Uptake of Tetronic® 1304 and (EO)4-(BO) 1y
Surfactant Solution
Formulation (% wt/ % vol)
Component A B C
Polyquad® 0.0002 0.00025 0.00025
(EO)4s-(BO)14 - 0.04 0.09
Tetronic® 1304 0.1 - -
Sorbitol 1.0 1.0 1.0
EDTA 0.05 0.05 0.05
Sodium Chloride 0.3 0.3 0.3
Sodium Borate 0.6 0.6 0.6
Propylene Glycol 1.0 1.0 1.0
Purified Water QS QS QS
pH 8.0 8.0 8.0
Uptake Concentration of Surfactants
Lens Type (ng/Lens)
A B C
Acuvue 2° 6.3 6.0 10.2
Acuvue Advance® b.d.1 18.6 25.9

The above data demonstrate that significant levels of Tetronic® 1304 and

-19-

(EO)45-(BO)14 were measured in both Acuvue 2® and Acuvue Advance® lenses. In
particular, (EQ)4s-(BO)14 was found to have significant uptake for the Acuvue
Advance® (silicone hydrogel) lens, as demonstrated by the results obtained with
formulations B and C, whereas there was no detectable uptake of Tetronic® 1304 by

the Acuvue Advance® silicone hydrogel lenses treated with formulation A.
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relative to the control |enses (see Exanple 1).
Pre-soaking the lenses in the binary sol ution
cont ai ni ng both (EQ)45-(B0)14 and 0. 1% Tetronic(r)
1304 led to a significant reduction in the contact
angl es across all |lens types, thereby inproving
wettability of the |lenses. 20 Anmpunt of Tetronic(r)
1304, Tetronic(r) 1107, (EO)45(B0)14 and (EO)20(B0)5
Upt ake by pHEMA- MAA (Acuvue 2(r and Silicone
Hydr ogel (Acuvue Advancé@ﬁ&ﬁuééiiptix(r) and Pure
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renove residual packi | Wt i nt am nants.
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Surfactant sol utions wer e prepared by
di ssol ving each of the formul ati on conponents, as

shown in Table 5 bel ow, i .S .) saline solutjon.
o bredlt Gnses s sk in B il SR gui e o FBmove
(resi@ual pAKHEUBIUALA LorderHivbies Athy 3HSE(Ware tHeR pfapdoakdd fbr 2Bours
Pur e |S|on(r%é wer e taken dlgﬁctly fromthe pack and

pRa- & HAKES)s(BOY. selutien (le dbwsok )y fThE canectsupigaf sach Ry was
| ik, . in Exampl

A PR Gl Rl TR SBSIE HRUR R0 3h 4R R0 in Example
i I aliobmatrperatem] 1.9@3 <ot Abi on (10 nlL), renoved fromthe
vials, patted dry and stongg!ig a glass vial (3 lenses
per vial). The uptake con tion was then neasured

15 using the dye nethod identified in Exanple 2 above.
The uptake concentr i

er age of 3 |enses per lens material type. The uptake
es@lyels ([Tabl eCoptashangle Meagiremenbior Vagioyg bens Types
hBNawgdereint s usi ng (E0) 45-(B0) 1M faor the silicone

a
r
e : @
hydr ogel || ehapmedBrpar ecAcwyue he TetQ€nitsfr)| HuseNision
cppol yneris beari ng pol yAdwamse®pyllene) as tHe
hydr qphobe bl ogk. Table 5 Surfagtant gSurfgctant ¢
SpHatter— (9% w—F—% ol —A B DBifetronte{r)—1304 01
-1 - Hetrjonic(?) 1107 0

2 0 0 0 0

3 0 0 34 0

4 12 0 40 0

5 50 0 44 0

6 40 0 45 0

7 33 0 46 0

8 75 0 39 0

The above data demonstrate that the contact angle for all lens types decreases
relative to the control lenses (see Example 1 above). Pre-soaking the lenses in a 0.1%
(EO)45-(BO)14 solution in Unisol® saline reduced the contact angles, indicating that
the surfaces of all lens types were more wettable towards water compared to their

original surface properties.
EXAMPLE 4

-20-



0.1 - (EO0)45-(B0)14 0.1 - (KO2(00)5 - - 0.1
Unisol(r) @ @ @S @S Lens Type Uptake Concentration
of Surfactants (ftg/Lens) A BCD

Contact Angle Measurements for Acuvue 2® (pHEMA-MAA) and Various
Silicone Hydrogel Lenses After a Pre-Soak in a Binary Surfactant Solution

containing 0.1% (EQO)s-(BO)14 and 0.1% Tetronic® 1304 (in Unisol®)

5 All contact lenses were soaked in Unisol® saline solution overnight, to remove
residual packing solution contaminants. The lenses were then presoaked for 24 hours
in a binary surfactant solution containing 0.1% (EO)4s-(BO)is and 0.1%
Tetronic®1304 (in Unisol® saline). The contact angle of each lens was then measured

according to the Sessile drop method, as described above in Example 1, at room

10 temperature, i.e, 23°C+0.5.

Table4
Cycle Contact Angle Measurement for Various Lens Types
Number )
Acuvue 2° [ Acuvue Advance OzOptix® Pure Vision®
0 0 0 0 0
1 0 0 0 0
2 0 0 16 0
3 0 0 14 0
4 0 0 26 0
5 0 0 30 0
6 0 0 0 0
7 0 0 0 0
8 0 0 14 0
15 The above data demonstrate that the contact angles for all lens types decreased

relative to the control lenses (see Example 1). Pre-soaking the lenses in the binary

solution containing both (EO)45-(BO)i4 and 0.1% Tetronic® 1304 led to a signiﬁcant ‘

reduction in the contact angles across all lens types, thereby improving wettability of
the lenses.

20
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Acuvue Advance 9 16 36 9 02 Optix 3 2 2 3 Pure Vision
2 316 8 Acuvue 2 10 56 11 5 The above data
denonstrate significant uptake enhancenents upon using
(EO) 45-(130) 14 for the nost hydrophobic silicone
hydrogel |enses (Pure Vision(r) and Acuvue
Advance(r)). These results denonstrate the ability of

PEOCARRenb bOTHr&3E01 0TET Etrdric™ 1H0g) @30)45‘6305151 gulnu (EO)ZB(BO)S
hydrophobi c surfaces. The inproved wettabili to of

t he JUpirkobepHENADEAA|(AguEY 2(®é and Bilicpng ggd@ggﬁﬁc%ue, s
beAa %9@ ‘d% SRfSal PUpE VR Refe RN AL pPE-@oBBQ $Urprkant

copo e surface o ens nmaterial s.
EXAI\/PLE 6 Cont actSolmtigheAMBa€ anddent s for Acuvue
2(r) (pHEMA- MAA) and Acuvue(r) Advance(r) after a

O et B VLG A OB RS i o
URin®0¢ fesddhial packing solution contaminants. Surfactant solutions A, B Cand D
were prepared by dissolving each of the formulation components, as shown in Table 5
below, in Unisol® saline solution. Into a clean glass vial, three lenses of each type
(i.e., Acuvue 2® Acuvue Advance®, O, Optix® and Pure Vision®) were taken directly
from the pack and pre-soaked in 10 mL of each surfactant solution. The lenses were
then removed from the solutions and blotted dry. The lenses were then rinsed by
immersion in Unisol® saline solution (10 mL), removed from the vials, patted dry and
stored in a glass vial (3 lenses per vial). The uptake concentration was then measured
using the dye method identified in Example 2 above. The uptake concentration was
reported as the as the average of 3 lenses per lens material type. The uptake results
(Table 5) showed significant uptake enhancements using (EO)4s-(BO)4 for the
silicone hydrogel lenses compared to the Tetronic® block copolymers bearing

poly(oxypropylene) as the hydrophobe block.
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Al'l contact |enses were soaked in Unisol saline

sol ution overnight, to renove residual packing

sol ution contam nants. The | enses were then presoaked
for 24 hours in surfactant solutions containing
either: 0.05% Tetronic(r) 304 (Fornmulation A); or 10
0. 1% ( EO) 45- (B0) 10 and 0. 05% Tetronic(r) 1304

(Formul ation B). The contact angle of each |lens was

t hen neasured accordi ng t oafableSSessil e drop net hod, as
descri bed above in Exanple 1, at room tenperature,

i.e, 23tC 0.5. Table 6 Formul ati on Conponent

Surfactant Solution (%w / ')/ Sunfadthnt SelBidaol yquad(r)
D. 001 SuidfckafALDOX(r|) 0. 0005 0. 00Q®, WED¥4%el§ BO) 10 0.1
Tetroni e 1304 0. 05 |0. 05 Sor bift ol k.z 1i2 EQTA
A D
Tetronic® 1304 0.1 - - -
Tetronic® 1107 - 0.1 - -
(EO)us-(BO) 14 - - 0.1 -
(EO)2o(BO)s - - - 0.1
Unisol® Qs QS Qs Qs
Uptake Concentration of Surfactants
Lens Type (ng/Lens)
A B C D
Acuvue Advance 9 16 36 9
O, Optix 3 2 2 3
Pure Vision 2 3 16 8
Acuvue 2 10 5 6 11

The above data demonstrate significant uptake enhancements upon using

(EO)45-(BO)14 for the most hydrophobic silicone hydrogel lenses (Pure Vision® and
Acuvue Advance®). These results demonstrate the ability of PEO-PBO block

copolymers to interact strongly with hydrophobic surfaces. The improved wettability

of the silicone hydrogel lenses (see Examples 3 and 4) is believed to reflect the

presence of the PEO-PBO block copolymer at the surface of the lens materials.
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0.0_5 0.05 Boric Acid 0.6 0.6 SodiumCitrate 0.65 0.65
Sodi umChI oride 0.1 0.1 EDTA 0.05 0.05 AMP-95 0. 45
0.45 Purified Water @S @GS PH 7.8 7.8 15 Cycle

EXAMPLE 6
Contact Angle Measurements for Acuvue 2® (pHEMA-MAA) and Acuvue®
Advance® after a Pre-Soak in a Binary Surfactant Solution containing 0.1%

s (EO)4s-(BO)10 and 0.05% Tetronic® 1304 (in Unisol”)

All contact lenses were soaked in Unisol® saline solution overnight, to remove
residual packing solution contaminants. The lenses were then presoaked for 24 hours
in surfactant solutions containing either: 0.05% Tetronic®1304 (Formulation A); or
10 0.1% (EO)ss-(BO)1o and 0.05% Tetronic®1304 (Formulation B). The contact angle of
each lens was then measured according to the Sessile drop method, as described

above in Example 1, at room temperature, i.¢, 23°C+0.5.

Table 6
Surfactant Solution
Formulation (% wt / % vol)
Component A B
Polyquad® 0.001 0.001
ALDOX® 0.0005 0.0005
(EO)4s-(BO)1o - 0.1
Tetronic® 1304 0.05 0.05
Sorbitol 1.2 1.2
EDTA 0.05 0.05
Boric Acid 0.6 0.6
Sodium Citrate 0.65 0.65
Sodium Chloride 0.1 0.1
EDTA 0.05 0.05
AMP-95 0.45 0.45
Purified Water QS Qs
pH 7.8 7.8

15
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Nunber Contact Angl e Measurenent for Various Lens

. Formul ati on A
Fornmul ation B Fornul ation A Fornmulation B O O 0 0 0 1
000020076

Types n

Acuvue 2(r) Acuvue Advances

Cycle Contact Angle Measurement for Various Lens Types
Number )
Acuvue 2° Acuvue Advance®
Formulation Formulation B Formulation | Formulation B
A A
0 0 0 0 0
| 0 0 0 0
2 0 0 76 0
3 0 0 76 0
4 0 0 76 0
5 0 0 47 0
6 0 0 93 0
7 0 0 82 0
8 0 0 88 0

The above data demonstrate that the contact angles for the Acuvue 2 lens type

decreased for both Formulation A and B relative to control lenses. However, pre-

soaking the Acuvue Advance lenses in the solution containing 0.05% Tetronic® 1304

(Formulation A) showed relatively elevated contact angles. Comparatively, soaking
the Acuvue Advance lenses in the binary solution (Formulation B) containing both

0.1% (EO)45-(BO)1o and 0.05% Tetronic® 1304 led to a significant reduction in the

contact angle, thereby improving wettability of the lenses.
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CLAIMS

1. A sterile, aqueous ophthalmic composition comprising an effective amount of at least one
poly(oxyethylene)-poly(oxybutylene) block copolymer having a molecular weight in the range of
500 to 100,000 Daltons and an ophthalmically acceptable vehicle therefor.

2. A composition according to claim 1, wherein the poly(oxyethylene)-poly(oxybutylene)
block copolymer is of the formula (EO)m(BO)s, wherein m is an integer having an average value

of 10 to 1000 and n is an integer having an average value of 5 to 1000.

3. A composition according to claim 2, wherein m is greater than n.

4. A composition according to claim 3, wherein the ratio of m to n is in the range of 2 : 1 to
10:1

5. A composition according to claim 4, wherein the ratio of m to n is in the range of 3 : 1 to
6:1

6. A composition according to claim 5, wherein the average value of m is 45 and the

average value of n is 10.

7. A composition according to claim 1, wherein the poly(oxyethylene)-poly(oxybutylene)

block copolymer has a molecular weight in the range of 1,000 to 50,000 Daltons.

8. A composition according to claim 7, wherein the poly(oxyethylene)-poly(oxybutylene)

block copolymer has a molecular weight in the range of 2,000 to 10,000 Daltons.

9. A composition according claim 1, wherein the poly(oxyethylene)-poly(oxybutylene)

block copolymer is of the formula

-26- o
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0O 0 88 0 The above data denonstrate that the contact
angles for the Acuvue 2 lens type 5 decreased for both
Formul ation A and B relative to control |enses.
However, presoaking the Acuvue Advance |enses in the
sol ution containing 0.05% Tetronic(r) 1304
(Formul ation A) showed rel atively el evated cont act
angl es. Conparatively, soaking the Acuvue Advance
| enses in the binary solution (Formnulation B)
rocpntai ni ot . 1% (FO0) 454130) 10 and 0. 05%
'ng%gﬁ ygd to a significant reduction in the
i bcont ad™ angle, thereby inproving wettability of the
| enses. CLAI 1. A sterile, aqueous ophthal mc
conposition conprising an effective anount of at | east
one pol y(oxyet hyl ene) - pol y(oxybut yl ene) bl ock
whereia ®ilsyleeed frawi theg g@mupobesisiing of Wpdrghen, imethyhethvdrmyepydnd butyl; m
s an g bt O e T Ry RPRLIR G n averae value
of 5t0306@rding to claiml, wherein the
pol y( oxyet hyl ene) - pol y(oxybut yl ene) bl ock copolyner is
of the formula (EO) m(BO N, wherein mis an integer
hayi V. 0 inl[©i a ' value of 45;
0. R¥LDERCHEOARE SBLT Zhad P Ois Ry STt h St va)
and n leeapasdérhgeovalwoddOdi ng to claim 2, wherein mis greater
than n. 4. A conposition according to claim3, wherein
the ratio of mtonis in the range of 2: 1 to 10: 1.
11. A cOmPOIRASictbAMgas RIA 1 NEirther ndpri¥indg anwiRe@venardiat of a
ratio of mto nis in the ranpe of 3: 1to 6 : 1.
poly(ogyethylensirpoky(axypiopxleaortdokcopely8iehi m 5, wherein the
average value of mis 45 and the 20average val ue of n
is 10. 7. A conposition according to claim1, wherein
12.  theomppdsjt{iamacesidingan eleimdll ywxyibubey pan@)ydshylene)-poly(oxypropylene)
cogo%yner has a | ecul ar weight in the range of 1,000
block gogolypien BMPILTES BRYOX3BHIA conmosi tion according to
claim?7, wherein the
pol y(oxyet hyl ene) - pol y(oxybut yl ene) bl ock .copol yner
13. h@gompq%llwmfimgép glatm il nwhefgingthe, gampgsitiongs g SFB‘Y%J%‘%R?
- Sdatd i ' 20086 400
solutiofi e Efing Lo R THECId Ry B0 B Sl ol 3
milliosppeslikiloprani.s of the fornula 30

14. A composition according to claim 13, further comprising an ophthalmically acceptable

antimicrobial agent in an amount effective to disinfect a contact lens.

15. A composition according to claim 14, wherein said antimicrobial agent comprises

polyquaternium-1.

16. A composition according to claim 1, wherein the solution contains said block copolymer

at a concentration of 0.001 to 1% w/v.
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wherein Ris selected fromthe group consisting of

hydr ogen, nethyl, ethyl, propyl and butyl; mis an

i nt eger having an average value of 10 to 1000; and n

is an integer having an average val ue 50f 5 to 1000.

10. A conposition according to claim9, wherein Ris

nmet hyl ; m has an average val ue of 45; and n has an

aver age val ue of 10. 1011. A conposition according to
17.  Ch@oMpdsitibiidcBRling RMMiinSI6) Uharirtht 8k ¢epalytaettonedntration is

on(gkyethyIene)-poly(oxypropylene) bl ock copol yner.
0.05%12 0.5% edwposi ti on according to claim 11, wherein the

pol y(oxyet hyl ene) - pol y(oxypr opyl ene) bl ock copol yner

conprises a poloxam ne. 15 13. A conposition

according to claiml, wherein the conpositionisa . .
18. shAepmpesitiepuessonlieptonlaimnl 7 whereindhe plagk sorabynefonseffation is 0.1%
t00.2 aUg sol ution having an osnolality of 200 to 400
: ﬁPYIiosnDIes/kilogranl 2014. A conposition according to

claim 13, further conprising an ophthal mcally

19 ¢ camepratcea bttt 18 dnareinghe Rbef TR T i sgEtton s 0.1%
according to claim 14, wherein said antim crobia
agent conprises polyquatemum1. 25 16. A conposition
according to claim1l, wherein the solution contains
sai d Dbl 0 r akd ; %
20, (RS refARZA XTRhc: s B AOBREHC B ackly RS o thelths o
clean thé &nej whith eorhprixek apyipial ymeffecdvr@emuntadfiagoniposifon Bogording to any
0. 5% w v. 18. A conposition according to claim17,
one of\gimg il tpthedfRtk copol yner concentration is 0.1%5 to
0.2% w v. 19. A conposition according to claim 18,
wherei n the bl ock copol yner concentration is 0.1% w v.
1020. A nethod of treating a contact lens to nodify the
surface characteristics of the lens or clean the |ens,
whi ch conprises applying an effective anmount of a
conposition according to any one of clains 1-19 to the
lens. -28- o

wiv.
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