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PCT/ US98/ 14597 5 CONDI TI ONI NG SOLUTI ONS FOR HARD CONTACT LENS CARE
Background of the Invention 10 The present invention relates
to contact lens care conpositions useful in treating hard cont act

| enses. TheWOMMIHRti ons of the present invention involve Ba7U4E7 pol yrer
gel ling system conprising a gal actomannan -pol ysacchari de and a borate - -
crosslinki ng conpound, which together forma nucin-like soft gel in
the presence of increasing. pH and 15 ionic strength. : Har d
contact |lenses are naned for their rigidity, and are generally nade of

pol ynet hyl NN w oh\g; E(mm TACTY, it ARFNE

acryl at’es or‘tﬂjﬁg@l (Epo yUn%?s. e nost c?n?rgr?‘%ype Eglﬁskgrd cont act

| enses are the rigid gas perneabl e ("RGP") lenses, which allow

sol ubl e gases contained in natural or artificial tears to pass 20 through
It and fe he corne ti ssues. Hard contact |enses require
peri odi c g@kﬁf’ﬁ%&)‘é{, HVERHOR ot | ng before they can be ‘reused by the
wear er. Nunerous cleaning, rinsing, disinfecting and storing sol utions have
been ud®d in the past. In general, these solutions have contained one or

nore antim crobj al . agents, salts, byffers, surfactants.and .. ,
condi ti oni ng a%ﬁ%@smﬂﬁlﬁﬁsé‘gm@gﬁ“@ e pqppPositigns P?F%Hdpd“ém act
| ens care sol utions because they_ assist in lubricating the | enses. Wen
har d hagd pamtact longsss diie sp@posifions of theinresepfdnspEoR HYPIve 2R uriqe BORIMEE onf or t
to the user due to the rel atively hydrophobic surface and rigid
nature of geMing sysess comprising @ gelpstorgansan polysaccharideqand anbasee <sesstinkdng whi ch
provide lubricating conditioners are particularly useful in |

compound, which together form a mucin-like soft gel in the presence of increasing pH and -

15  ionic strength. |

Hard contact lenses are named for their rigidity, and are generally made of
polymethy]l methacrylate (PMMA), siloxane acrylates, fluoro-siloxane acrylates or fluoro-
polymers. The most common type of hard contact lenses are the rigid gas permeable
(“RGP”) lenses, which allow soluble gases contained in natural or artificial tears to pass

20 through it and feed the corneal tissues.

Hard contact lenses require periodic cleaning and disinfecting before they can be
reused by the wearer. Numerous cleaning, rinsing, disinfecting and storing solutions have
been used in the past. In general, these solutions have contained one or more antimicrobial
‘agents, salts, buffers, surfactants and conditioning agents. Conditioning agents are useful

25 in hard contact lens care solutions because they assist in lubricating the lenses. When hard
contact lenses are inserted in the eye they can cause discomfort to the user due to the
relatively hydrophobic surface and rigid nature of the lenses. Thus, cleaning and

conditioning solutions which provide lubricating conditioners are particularly useful in
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PCT/ US98/ 14597 hard contact |ens care. Conditioning conpositions often
are multi-functional solutions designed to be used for wetting,
soaki ng and di sinfection of hard contact |enses. Hardsgt_:’ont act

| enses "have WO /8683 wat er retention capability and do not REF/USIE4
adequately when placed in solutions or inserted in the eye. Current -
t echnol o0Qhatd aafiss lékadare. 5 Cohdicionipg lcompbsitions adfien adrel madlti-dunctipwHl [setutionsrat er
sol ubl e polyners to the surfaces of. hard contact |enses not only

i ncr eases dekignatbtbbe Rbdd foywetting, lsoaking@ddisiffeitionl of bard comactdenses. " cushi on”

| ayer between the | ens and the eye. These pol yner adsorptions have been
equated With Hard doRGEERMSSE Wilel Hiited twataS rétition asaplilify amdrfdor hota et

tol erance. Dissipation of the "cushion" | ayer, however, occurs

rapidly irhd@%ﬁ:tkew%&r %lﬁéefd ift Slafidnd OF idBted ifi itiRCeSe! 0RAdntitdchhdlbiy Racieeaf i ¢ 10
e

I nteraction ween the nobile polynmer in this layer and the | ens surface.

As a resul ¢ appfcation of n&ﬁ?ﬂgﬁrs?ﬁ@ibﬁé vﬁ%rfs%ﬁibled%a%%%tm@%mtofr&?@t t he

| ens surface. ace-active agents have been enployed in

conditi oni g 3Plehlel Abkon inBiadit it Witiability of thileftles it AP plolfacaR o4Rngigscr | bed .

pr obl ens. cé-ac agents are ads on the ace and

fhem 15 W debasm R i BSE e 97 " par BsBiRotd e et chidhin ! "0
il el UL E

o veor ol e b o pRERY . B B R, i e Blpetnt o
scd i o MHREAPRgwest the iR Prities i iy sod A TentAieiaes, £ Sl 4 hcoc
types of agents, howeyer. do _not adsorb to signj ficant |evel to the

| ens, and WREethegins Wifseldiscombort i

Pol yners whi ch provide a nore prol onged confort |evel typjcally need to be
enpi oyed in hi gﬁw@sm@wa@p%ha‘feob@a&mp@y&dm g‘l’f@ﬂ“"&‘!"@d?é-}‘@ﬁ I fRjateteby’
-prol oang the . retention of the polymer. The use of these high viscosity
agent's, hotoeallsviaterthe aboyggisscribed problems. “Surface-active agents are adsorbed on'the lens  * .

.- 2-

surface and allow ready spreading of tears when the lenses are inseried, thus‘-:making them

lls mdr-e comfortable to wear. Represéntative wetting a;gents and viscosity modifiers have

included: cellulosé derivatives, such as cationic cellulosic polymers, hydroxypropyl

methylcellulose, hydroxyethylcellulose and methylcellulose; polyols, such as polyethylene

glycol, glycerine and polyethylene oxide (PEO) containing polymers# polyvinyl alcohol;

and polyvinyl pyrrolidone. Such additives may be used in a wide range of concentrations

'  asis known in the art. These types of agents, however, do not adsorb to a significant level
to the lens, and therefore do not provide prolonged comfort.

Polymers which provide a more prolonged comfort level typically need to be

employed in high concentration to create a higher viscosity, and thereby prolong the

retention of the polymer. The use of these high viscosity agents, however, may cause

2
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PCT/ US98/ 14597 blurring of vision when the lens is first placed in the
eye, and also creating a sticky feeling of the lens to the user,

maki ng |l ens insertion and handling difficult. Mre hydrophobic

pol ynmers carWaa¥essk nore readily to the lens, and can be f QCGHHSA¥EIat

| ower concentrations to provide better lubrication. The di sadvant age,
however, Obluding®f @isich witndhoRhORI fistpdogd i the 8yd, BAd alké Crefilg/dr@ickyeling SO act
as a substrate for deposits and as a consequence, make the |ens nore
prone to fif ikkNehsabdhd isek,Onal@RoO fenk insertion and handling\@fficAl{S MbR Ay dtPhobic

di sinfecting and storing solutions have been described in the art. For
exanpl e, tﬁﬂyﬂéﬁ &in 8okt m6RD kiR ABNIR 1enke afld o’ HAT HrrmiRBA O 1er
pol ymers, ‘and particul arly, polyquaterniuml|, have been-described in

U.S. Pat entopheand 7 ol Bl horiction 2" 52803MG (A ofth rnf2! o

Nos. 4,758 unbiyr) and 4, 836, 98 CQgunbi yi) ed the
; I , . : . o . : . ¢
ans ca o SFeRHOLIS SN AF Bl e ity G 9 2P bitRese M deBig SORREE
I h | ' b0 . gt t . F
exampl e, - sedbipee, male B8 s HoREBAF fipudg paRplddtbosit | 7 T O 0!
iti f tt] ki | ubri . | _ nd U. S, Pat ent
Nos 15 4, 20veSs kAR AL the B sore Rt chey SRR s et " ©
di scl ose cgnpositions for . . _Gl.eani n nd | ubricati ng A ensg;r.l
“Vari ous ge&?ﬂ@“@ yse; of ’%ea@ﬁmgé&ﬂf‘ﬁtgﬂlmnm{’% nipm pofymegs, and

opht hal ni ¢ app] i cati ons al ,. the s_of systens have been

used for t RatieYah: Felygpate -?’o*'r?r‘]'e %gerﬁe&emﬁl}sﬂé# £ 3&?@?1&5’9&,4,@ 04 i(Stari) o

topical solution partially or fully gels upon instillation in 20  the eye,

Lo al | o 1 89 4525,840.4St). 1 Uise RetentoRos. HT5BAR5 Kagwmbniiand 4836958 OmnyBy c.

Such agents_have incl uded the use of polyvinyl alcohols, euchema

gel s, xant hexe dgseribed the yseof aelymeric bigyamidesindisinfecting sphatipns. s¥arius icomiagio| ynrer
~systens for treating contact |enses have not been disclosed in the
~art. - lens care solutions containing lubricants for conditioning ‘hard contaclenses have also

‘been disclosed in the patent literature. For éxample',- U.S. Patent No. 4,436,730 (Ellis et al.)

discloses compositions for wetting, soaking and lubricating lenses, and U.S. Patents Nos.

15 4,820,352 (Riedhammer et al.) and 5,310,429 (Chou et al.) disclose compositions for
cleaning and lubricating lenses.

Various gelling compositions have been described in the art for use in ophthalmic

applications. In general, these types of systems have been used for the topical application

-of pharmaceuticals, wherein the topical solution partially or fully gels upon instillation in

20 the eye, to allow for a sustained release of the pharmaceutical agent to the eye. Such

agents have included the use of polyvinyl alcohols, euchema gels, xanthan gums and gellan

gum. However, stimuli sensitive polymer systems for treating contact lenses have not been:

disclosed in the art.
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PCT/ US98/ 14597 The use of current gelling systens have a nunber
of drawbacks for use in contact | ens care applications. U S. Patents
Nos. 4,136,173 (Pranoda, et al.) and 4,136,177 (Lin, et al .) disclose

the use of WR$MEHAtic conpositions cont ai ni ng xant han gun?ﬁ'F/Hs? Wt bean
gum which are-admnistered in liquid formand gel upon instill.ation. These

di scl osures s The@scof dutrent gelipesystanishave & hambértof Afavitiacks for g8 &t dontage!
invol ving pH change. pH sensitive .gel s such as carbomers, xanthan,

gel l an, anehsichRuPpllRG6s. 1B, Pl Nod) 8396173 a&aéwgrulﬁ)am41361m@m ebel ow
the pKa of their acidic groups (typi cal | y at a pH of about 2 to 5).

Conposi t i %ydxsclose me wb%eﬂpaincl COMpBEHiont O WRkEing Rdrithan' dunt ald 1dGudt Bedde eye.
U S. Patent” No. 4, , 760 (Mazuel , et aI ) discloses ophthal ntc

ggm;gﬁl Eglal d&?mqw ds&lgl#%%el upon |nst|£}r ti n &%ﬂﬂ&égﬁsﬁgﬁ@%&% =ve
ol ecul e, eRgpe « WEBEEN TEalin 10in fUA)Y Bl (RONAFPR B! prficiiive | ! N0
Séf’siy's't%ﬂ%ﬁ%*‘mé%%?bd avé‘aﬁﬁ‘%ﬁﬁ%er 3@‘@’395 eied ghave, e o B B Y "
Composi 11 g eie tion st g Bolnk R %ﬁﬂpﬁsﬂéhyé CdAons, .
cationic o %ﬂf%?&ﬁ. °'n}59ﬁ{“%v%'r%m %ﬁ? d U8, et w8y 48PERKC

interact with pol ri.,c cationic.aptimcropials, such p uaterni um1
and prve. OMezudly ot gflaéfsmﬁeﬁ m{Ce COMPOSHIONS, Coptalming s@f%gu%qw hugh tage ¢t he

anti m crobial, agents, and the, disinfecting efficacy of the soluytions
may t hét efasminigtered es omgslied bguidsand.gel wakatlea@ﬁe %agmam
carageenan and xanthan are capabl e of form ng gels hey are used

“at a rel atlpmmsyenﬁﬂg qussw&Wqmﬂtm‘(ﬁb%merqftsmaﬂ)crqs&hamgmqweﬁ,dmooo
| centiposes (" ;‘E)é'owde Tglcs Vi scos;ty ranl e, however, i ?on%fgo%rd?uloln%hztmogs hl_gh |
for ease Ofstp gel characteristigs diecto self crops-linking duying i g
) 4- Current polymer. gel systems, however, have a number of disadvantages. Contact
- lens -conditioning solutions are typically formulated as multi-functional compositions
15 which disinfect and condition the lens simultaneously. These multi-purpose solutions will
typically employ an polymeric cationic antimicrobial agent.  Anionic polymers
electrostatically interact with polymeric cationic antimicrobials, such as polyquaternium-1
and PHMB. This interaction interferes with the disinfecting activity of the antimicrobial
agents, and the disinfecting efficacy of the solutions may therefore be compromised. Ion
20 sensitive gels such as gellan, carageenan and xanthan are capable of forming gels when
they are used at a relatively high viscosity (high concentration) of about 100 to 1000
centiposes (“cps”). This viscosity range, however, is generally too high for ease of lens

handling and visual clarity.
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PCT/ US98/ 14597 Gels involving the cross-Iinking of .

pol ysaccharides with borates are disclosed for use as well fracturing
fluids in U S. Patent Nos. 5,082,579, and 5,160, 643. These patents
describe t h&A¥BP2 borates and pol ysacchari des for indust PEHUSE K e |
excavation. -~ The use of other gelling systens for contact |ens
care applicati Gels iavsloingalie css-InkingroPpolgdacehafiddsowitls boraes aftxdisdlosed font ur al
pol ymers such as xandtan gum have the di sadvantage of lot to | ot

vari abi | i tuge @¢/trell Frav@fihg@ fluids $n US. PatehCNo& 5U82[57] dHid! 5,160,643, THespadéid!r i NY
comtrols during processing. These variabilities cause significant

undesi r abldscribe theda 6fBsratedarid PolysaRtidds Er itdustra®off WeR@MaticitiCh as
- variable gelling characteristics. - Thernogel | ing systens such as

pol yet hyl ene oxihd&ise R ortite QeMing G sterhk $6r Bbriadk 1&&%5@}%&%& {IWSPADO')

| ose water in order to form gel's, and consequent gel s.
pat ont N, oS O RRIALS, O Piakil, el pops B s MRS R teflo b,

Lo ai spontumtbirBfye B Rolaf lor, bl "alhe 36, Yot bt BoLF fhighd )

0 o 875 Bl A AP AL RS R BB b
e b i B s 0 Sl
ocal gol ATIeGRORANS e Fh s poiyabuen atte Folygeerylede it Ptk SHTORGRAh
SR T (W S SR R
t he present invention does not have the above limtation. _
Wiat is needed,Polyvinyd plsohol-borate propslinking gelschave bean disclosed dn M. HrPatent doi ng and

condi-ti oni ng solutions for hard contact |enses which provide the necessary
cl eani ng, 4255,415 (Sukhbir et al.) for ophthalmic drug ‘delivery. - These compositions-are pre- - R

3

formed gels, and are therefore difficult to dispense. WIPO Publication No. WO 94/10976 -
(Goldenberg et al.) discloses a low pH PVA-borate delivery system that does go through -
15 liquid/gel transition. This system has the disadvantage, however, of limited gelling effects,
and only at certain concentrations of PVA depending on the molecular weight of the PVA
utilized. Furthermore, since the crosslinking cites are unlimited with this system, strong
local gelation upon addition of base has limited its manufactming and, therefore, polyvinyl
pyrrolidone presumably has been included in these compositions to overcome the
20 shortcoming. The novel gelling system of the present invention does not have the above
limitation.
What is needed, therefore, are rinsing, disinfecting, cleaning, storing and

conditioning solutions for hard contact lenses which provide the necessary cleaning,

-5
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PCT/ US98/ 14597 di sinfecting, rinsing, storing and conditioning

ef fi caci es and which provi de ease of handl i ng and confort to the user
when the Ienses are inserted in the eye and worn. Summary of the

| nvention  WO99/06512 The present invention is directed tP&T@E%%?’ | ens
care solutions useful in treating hard contact |enses. Mre -

speci fi cal diyinfdclify, PRy tstoritigeaid @onditioring @fficacies aind owhiok i provids ease ofusef ul
in rinsing, disinfecting, cleaning, storing and conditioning hard contact

| enses. ThRandling adosbaidert to e sed wheh thelérBerdit insévediih trieye ampwome an uni que
geliing syst em Involving .10 gal actonmannan pol ysaccharides and a borate
sour ce. The conpositions of the present invention are | ow

vi scosity, clear solutions and provi de -excel l ent characteristics for

manual nangﬁgkéﬁi&mméﬁnéﬂﬁ%nlens. Once the lens is soaked in a :
conpositio I nvention, the gal actomannan pol ysacchari de
adsorbs_on the lens, and upon insertion in the eye, a soft, clear gel is
formed which mmcs 15 the natural nucin present in the eye. The gel

d d :
8[1(6)\/![ Oetshreel ﬁ?g?hn%f)ecu ar eié’t?ontsgfl NnKi ng m?ﬁelenStWrTer Vi glsg%yat{ere&ﬁgl tes
crossiink! it ot fRlR! More ShEiRANIY. R Féérhqﬁv&%&‘is Rt

have far ng e over non-cross

excel | ent Paeawgaaieflaswwfeﬁ;#a flgabig) 3 o%&‘a%%%t PR bR engh, P ides.
esul tant SEPPONBEGICe Hes 'rﬁém@ﬁ&ﬁ%ﬁgep%%eun%u‘%%@w St o of
cons st@nciér aammanca popyaisE et B4 4 BaFe SHBELN t he T ype. o sour co. of gfL'e' s

gal act omannan is varied
- 6- . The. compositions of the present invention are low viscosity, clear solutions and

- provide excellent characteristics for-manual- manipulation of the lens. Once the lens:is:

~ . soaked in a composition of the present invention, the galactomannan polysaccharide: -
adsorbs on the lens, and upon insertion in the eye, a soft, clear gel is formed which mimics.
15 the natural mucin present in the eye. The gel provides reduced drainage of the polymer-
through the ocular cavities due to the intermolecular crosslinking of the polymer, via borate
crosslinking. Additionally, the polysaccharide-borate gels disclosed herein have far better

lubricating efficacy over non-crosslinking polymer systems.

- The gelling system of the present invention provides excellent reproducibility in the
20 manufacturing process, and also excellent gelling characteristics including the ocular
clarity of the resultant gel. Moreover, as illustrated in FIG. 3, the galactomannans of the
present invention (e.g., guar gum) demonstrate excellent gelling consistency and

reproducibility, though the type or source of the galactomannan is varied.
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PCT/ US98/ 14597 The present invention is also directed to

nmet hods for using the conpositions of the present invention to rinse,
di sinfect, clean and condition hard contact |enses. The
present i nvelPP¥PESIL al so directed to nmethods of sterilizatRCIPS8¥145Ke

gal act omannans i nvol ving autoclaving. 5 - Brief Descripti.on of the -
Dr awi ngs The present inbdnfion is also diregted1b mektods foraking ghd Eumesitiohs\of the
characteristics of various. concentrations of guar gumin the presence
of bor at e, presdntinvaition @o fiithe, disinfect, clean and conditibfchard cofitaét 1€dsah i | |'ustrating
the gelling characteristics of various concentrations of borate in the

presence of Qguarhedidsente iiehtich i® 410 directed to methods F&G stedilizftion of HBY
illustrating uniformty of the gelling characteristics of three 15

di fferent piRISHhAMERIRVOIGhg biBEladiHgN Det ai | ed Description of the
I nvention Tﬁe present invention is directed to-contact |ens
care cogpositions which conprise 20 one or nore gal actomannan

pol ysaccharide(s) and one or nore borate conpound(s). The pr esent
I nvention j - i et hods of using these conpositions to rinse, -
di si nfect, hﬁeﬂb&&:&iﬁﬁgﬁ%&. tion contact |enses. ~ The ‘types

of gal actomannans that nay be used in the present invention are typically
derived fromguar gum |ocust bean gumand tara gum As used herein, the

term 25 "gal npnan", refers t ysacchari des der.ived from.t he .above
natural gums or sr -qggaphfm%q@g%&bﬁg%%é?ﬁ%s LYﬁEm('?o‘WP’éq“ﬁgﬁ?j‘sr?gnnose
or7 gal act oga{@mnﬁhﬂﬁ@eseﬂcehﬂ‘bbmﬁﬁdlmet(ﬁpm he |

10

FIG.2isa graph illustrating the gelling characteristics of various concentrations of -
‘borate in the presence of guar gum, relative to pH. '

. .FIG. 3 is a graph illustrating uniformity of the gelling characteristics of three .
15 different types/sources of guar gum. ;

Detailed Description of the Invention

The present invention is directed to contact lens care compositions which comprise -
20 one or more galactomannan polysaccharide(s) and one or more borate compound(s). The -
present invention is also directed to methods of using these compositions to rinse, disinfect,
clean énd condition contact lenses. |
The types of galactomannans that may be used in the present invention are typically
derived from guar gum, locust bean gum and tara gum. As used herein, the term
25 “galactomannan” refers to polysaccharides derived from the above natural gums or similar

natural or synthetic gums containing mannose or galactose moieties, or both groups, as the
-7-
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PCT/ US98/ 14597 mai n structural conponents. Preferred gal act onannans of
the present invention are nade up of linear chains of
(1-4)-[err]-D-mannopyranosyl units with a-D gal actopyranosyl units

attached by WR%3512 nkages. Wth the preferred gal act omannZREUSIMSHat i 0 of
D-gal actose to D- mannose varies, but generally wll be fr.omabout -1:2
to 1: 4. Gahsiststmetaaboomiomentsg Peeferfed dalagtinmanhasaf thepresens invéttionar®©maddout
1:2 are nost preferred. .Additionally, other chemcally nodified

vari at i onsupéf libkar phiiys of (h4)-p-Oemaiopyahssy! uhitd With tb-DigAlditopyranosyl

osyl units
"gal'act omannan” definition. For exanpl e, hydroxyethyl, hydroxypropyl -  and

car boxy et diabkeadyQ136) liakages.S Wathi thé plef?iRd pdBY¥toREndERS Ghd {%ﬁ.h k¢ lﬁgilfc%sg pgnnans

of the present invention Non-Tonic variations to the galactomannans,

such as t hgsgannede! vikiad ehierall@! fﬁ:ﬂrﬁj _ .

parti cul a?llgy pref e%g%%(q%.gg., 2;/@?)(?% pr%WYhtgqﬁﬁé?W@mga
Substi tuti ' .RE LS r Ay st ef erred,. An
exanpl eyofﬁ%g'lﬁ‘?{la(%%i?c suggetc ﬁtﬁ{] ixgna%g%l égga a%%%ﬁéggf @%ﬁéﬂa@&emher

I nvention S, .; y L, Whkch bs.preferabl y.substituted up to
about a 0.%&%%}’ pé?i;ﬁéﬁ wﬁ%hsg&atheﬂ%’ll%ﬁcﬁ&éoﬁﬁoﬂ% s’%ﬂ"?‘%& Hay™be used
in the conpositions qf e. prese 15 invention are bprjc acid and, ot her
phar maceut i Wepté?%f‘gﬁgalt?@ucweso ﬁ'ﬁ?"f%ﬂt eﬁy‘i""xyp“(pé’b”réﬁ? and
pot assi um horate used herein,.the term "borate" refers to all

phar maceut {8 W?%WAQFSP‘WP rr%'gﬂ’ﬁ“%éf‘@s.{’emtt@s ¢ 2alactomsprang of i the ent s -
in ophthalmc . .forpul atjons, dque to good buffering capacity at _ . _
physi ol ogi REFULIVERRPRy NPn-lomis, yariations;to the, galactomannansy sach a5 thpse,coptainingi de

range of drugs ang preservatives. Borates, al so have inherent 20

bact er st #k9RY 2RY #¥gi(G1-446) cerpvRs Sre inagtioplarly h prsfestedd ée.g-npiydaxaipropyl

- preservative systens. . .. Since borates possess mnimal buffering effect
bel ow pH 7substithtions), 1 Sybstitytions dm the: non-eig hydroxyl pesitions s mosbprefeamedoadn | y be
adjusted by retinal tears, upon instillation to the eye. The

present i néxampleo of cpmponict substitutienef | & qalactomannam of the | preseotrimveatiérs )isi n 't he -
anount of fromO0.1 to 2.0% wei ght/volune ("wv") and borate in the anmoun
 of -from 0. lpgiroxypropyl guar, which is preferably substituted up to about a 0.6 molarrati®-- - = =~ -
‘The borate compounds which may be used in the compositions of the present
15 | invention are boric acid and other pharmaceutically acceptable salts such as sodium borate
(borax) and potassium borate. As used herein, the term “borate” @fas to all
pharmaceutically suitable forms of borates. Borates are common excipients in ophthalmic
fbrmulaﬁons due to good buffering capacity at physiological pH and well known safety and
compatibility with wide range of drugs and preservatives. Borates also have inherent
20  bacteriostatic and fungistatic propertics which provide improved preservative systems.
Since borates possess minimal buffering effect below pH 7.0, the pH of the contact lens
care solution can easily be adjusted by retinal tears, upon instillation to the eye.
The present invention compositions comprise one or more galactomannan(s) in the

amount of from 0.1 to 2.0% weight/volume (“w/v””) and borate in the amount of from 0.05

-8-
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PCT/ US98/ 14597 to 2% (wv). Preferably, the conpositions will contain
0.1 to 1.0% (wv) of gal actomannan and 0.1 to 1.0% (wv) of a borate
conpound. Most preferably, the conpositions will contain 0.2 to 0.5%
(W V) of gaMRMéERnan and 0.2 to 0.75% (W v) of a borate EGHYSIMMSY

The particul ar anounts will vary, depending on the particular gelling - -
properti esto@&sfw/eXl Préfarably, thg eompasitions wall bomtain ®. loto 118 feivd ofgatetomannan
concentration nmay be manipulated in order to arrive at the appropriate
vi scosity and 0.hao A% ¢erv)iaia berate @adpoand.i \Mdst preférablg, theadonmpositions will

adm nistration). As shown in FIGS. 1 and 2, manipulating either the borate

or g adonRiDR i OS5 Y- EVRTigaRtlofiamiineind @c5to. 7596 (@N) 6f a b&tals eomg i on at
a.given pH If a - strongly gelling conmposition is desired, then the

borate or Tipl iR BMBINS MIE P& Rbbiing didthe PRvicllEr gellfipGAsiReties dbsidaRker

gelling conposition is desired, such as a partially gelling

CONpOsi § | Oébpextaﬂ%b bdiste 3P pAbSoMAmBR BRI ARay B mambhlatel B offey wParveduced.
O her actors may 1 nfluence the gelling f'eatures of the conpositions
of the prege [ Y a] o FIYpA a <At {repd i Ofpepf

addi ti onalacti lri1ﬂg;;¢r ggﬁ‘@ﬁ%%@i e s%atycgirdrpctggi ﬁﬁoé?gtﬂagug%&agéw %Qsa ts(?é"

preser vatl yifwsfUEhA | A9 adSh! b ¥8soq A 2 FllRpRkbly 8T BT Siflons el o

15 condi tioning ons o present 1 nve e., conditionin

sol utions net t gel - . act | e t he i Ll have. a viscosity of
From abou Sl ncentraioR Hrbnifls" oy dwlker sliton A% Bl (R TREL
present inyentio

(1] h Vi:scosi by of ab . |
The gal act Heastis: rm ol it HERA, ke Mo SRl s o ouero FRBRIRR  ous

Furt ot 57 HE SR B Hrakeiiing Srbnosyona dXgah S0Hb A AECLAE0E 5o be
s 8 ot el e i B B A
TR R IR T

2 20 000) ’ X&L%Q the pature and concentration of additional ingredients in the compositions, such as -

salts, preservatives, chelating agents and so on. = Generally, preferred non-gelled
15 conditioning solutions of the present invention, i.e., conditioning solutions not yet gel-
activated by the eye, will have a viscosity of from about 5 to 100 cps. Generally, a gelled
composition of the present invention will have a viscosity of about 10 to 1000 cps.
The galactomannans of the present invention may be obtained from numerous
sources. Such sources include guar gum, locust bean gum and tara gum, as finther
20 described below. Additionally, the galactomannans may also be obtained by classical
synthetic routes or may be obtained by chemical modification of naturally occurring
galactomannans. |
Guar gum is the ground endosperm of Cyamopisis tetragonolobus (L.) Taub. The
water soluble fraction (85%) is called “guaran™ (molecular weight of 220,000), which

-9.



- 9- WD 99/ 06512

PCT/ US98/ 14597 consists of linear chains of (1-4)-[err]-D

mannopyr anosyl units wth a- D gal act opyr anosyl units attached by (1-6)
| i nkages. The ratio of D-gal actose to D-mannose in guaran i s _about

1: 2. The guWO68en cultivated in Asia for centuries andPCEUSHMRY; |y
used in food and personal care products for its thickening property-
It has fi v@nsists Of Jinkart chais ofi(@-4)4p-D kfdinbpyratosylpamier witl asDafatibtopyrahesyl
derivatives, such as those containing hydroxypropyl or

hydr oxypr i kb1 1-6) > Thb Bl I pARRosea DRbRRS: BOHRAG o

avai | abl e for over ecade Guar gum can be obtained, for exanple,
from Rhoney hﬂ{agﬂlﬁ tvatddGW Asia for%@ﬁtﬁl‘féé)md"?k/a Lﬂ? usé({‘ﬁt food and
(WIm ngton war e and TI C Gum Inc Bel canp, ryland

Locust be S&J},@%e | d of .
t he Wreﬁ%era onia si hhg eiﬁﬂé?ﬁg@%?&%&ﬁi;ﬁsgﬂéee&% mannose
for th| S g S I a tree is
otd and’ \Aeﬁwe{ { ngcﬁtheItsar‘!erﬁl%ﬁ‘}ég type O tié%s\rén %M %?&%%%8&{' IQF

avai |l abl e ma obt.ai ne Beka

and Rhone-% ﬁ’(? Wﬁﬂﬂﬂ'@ﬂo rpffg*“gg ﬂve been cémmﬁﬂ%&g&%faé{f?}?% deri ved
fromthe refined gseed gu etaatre at i al toseto
nmannose i s? 9?988‘? %g"‘%h q{ﬁﬂth &ﬁt% Ope; 015{?%&@“%&5?" ew "
comercially, b t talned fr riou ourc out |de t he
i ted - lekieg Hewales 33 awa)eﬁndtﬁ@%tlnﬁ RRelgamg. Maryln
cross-1inking to prOV|de a softer gel characte che

modi fi ed gal actloraptReAR SUROT CRE0bBeIR BumyHis Ih w@a% 4C1'=t§9°f5’e° fﬂlﬂSPerz&efa

Modi fi ed gal act omannans of various degree of substitution_ are conmmerci aI ly
avai | ap e carob treg, cerarenie sitigps The satjocolgalactqse twmw&mhw BipeE oS yBrispy|

guar with | ow nol ar substltutlo%e g., less than 0.6) is
‘parti cul ar aljoupl4f &uitivgtion of the carob tree is blknomndn shegt. ¢ Fais pipe 8 gum
| I nvention wll contain other ingredients. Such

is commercially:available and may be obtained from TIC Gum, Inc. (Bekamp, Maryland) = -~ -
and Rhone-Polulenc (Cranbury, New Jersey).
- Tara gum is derived from the refined ‘seed gum of the tara tree. The ratio of
15 galactose to mannose is about 1:3. Tara gum is not produced in the United States
commercially, but the gum may be obtained from various sources outside the United
States.
In order to limit the extent of cross-linking to provide a softer gel characteristic,
chemically modified galactomannans such as hydroxypropyl guar may be utilized.
20 Modified galactomannans of various degree of substitution are commercially available
from Rhone-Poulenc (Crénbury, New Jersey). Hydroxypropyl guar with low molar
substitution (e.g., less than 0.6) is particularly preferreci. |
The compositions of the present invention will contain other ingredients. *Such

ingredients include antimicrobial/preservative agents, tonicity adjusting agents, buffers and
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I ngredi ents include antimcrobial/preservative agents, tonicity adjusting

agents, buffers and - 10-
WD 99/ 06512

PCT/ US98/ 14597 chel ating agents. Qther polynmer or nononeric agents
such as pol YEPMAERe gl ycol, and glycerol may al so be PAEHSSHEY

speci al proce55| ng. Tonicity adjusting agents useful in the - -.
conposi t i cohelatihg bifentspr Othen polymee ot nonomerjc agentsusiheh a8 pblyethylehe glycslodndrm

chloride, potassium chloride and cal ciumchloride; non-ionic tonicity
agent s .nayglydeedl usky disoctityddded foglspecidl phordssing. Monivity lijustiripeagehts ugefabianhs may
I ncl ude EDTA and its salts; and pH adjusting agents may I ncl ude

hydr ochl or dgmpasitigns offtheSpreseht BivEioa niifdudiditsardh BRodi ERbhtR, péindsiuab! e

anti - m crobi al agents/preservatives are di scussed nore uI |y bel ow.
The above {hiGidesid @Alcium cmmm&rﬁﬁmc&oﬁwﬁgeﬁermﬁ 1888 plopylendslyeane and
is not intended to be exhausti ve. Exanpl e of ot her agents useful for
the forgg

agbfls Wl indBREDTA ﬁﬁ%%ﬁfts B8 pH R ting QgentOhy! 2t i on

and are %l?errpf ated Dby the pfesent invention. | nat 1 on of

t he gell | r HANE
syst ens i gﬂa th?ﬁ?o@hoﬁ#‘g%lgd?ﬁi‘?”&h rggsdel%w&?glrﬁ Ogérogﬁé ﬂa?ems may
i ncl ude the, [iSed h
car ageenan cé%br}%ar%ﬁ'ls}f’%sg& ?ﬁer%ﬁ %]&quc b/égw ?‘%el %%g% g@?‘éﬁ Ayl
cel | ul ose. ectin OSItIOﬂ f rese i nvention
will -cont a?’ﬁmxh“é%%“’?ﬁ @f ﬁiﬂsg?% “mogﬁsgaé'ﬁ? \eﬂ?egqg gitxmf/
ei t her nong ic or i m_crobi al derive their
ot 1 ot onpapher paepisr et T, s “teafing: mitbcies a%hvglf &erw@gwf%a ¥ on
withtheo anj Sns. used i.n e present specification, the term

"pol ymaPi ckgﬁ‘l’r‘ﬂ Wn%?FF&{}Ygg@F?e’Edn %hi t r ogen- cont ai ni'ng pol yner
or co-pol yner whi ch has d&} r obi al 0 activity. Preferred polyneric
anti m cr obi al -2E@RPEALARQ lﬁe e pResent fnyentipn with prior art gglling e j ¢
quat ernary ammon] um co ound and pol yhexanet hyl ene bi guani de
(" PHVB"') ofysisasyis alse dhe presqnt dnyegtign. Jeh By pay yngludecthe -
bi guani des. These pref erred antim crobial agents are disclosed in
U. S. Pat eninclysion of iomamers) sughas, xanthan, gellan, carageenan, carbamers; and. thermogels,

such as, ethylhydroxyethyl cellulose.

15 - The disinfecting compositions of the present invention will contain an antimicrobial
agent. Antimicrobial agents may be either monomeric or polymeric antimicrobial agents -
which derive their antimicrobial activity through a chemical or physicochemical interaction
with the organisms. As used in the present specification, the term “polymeric antimicrobial
agent” refers to any nitrogen-containing polymer or co-polymer which has antimicrobial

20 activity. Preferred polymeric antimicrobial agents include: polyquaternium-1, which is a
polymeric quaternary ammonium compound; and polyhexamethylene biguanide
(“PHMB”) or polyaminopropy! biguanide (“PAPB”), which are polymeric biguanides.
These preferred antimicrobial agents are disclosed in U.S. Patent Nos. 4,407,791 and
4,525,346, issued to Stark, and 4,758,595 and 4,836,986, issued to Ogunbiyi, respectively.

-11-



4,525, 346, issued to Stark, and 4,758,595 and 4, 836,986, issued to

Qgunbi yi, respectively. WO 99/ 06512

PCT/ US98/ 14597 The entire contents of the foregoing publications are
hereby incorporated in the present specification by reference. O her
antim crobi a‘ﬁo_aﬂ%‘ﬁf’s suitable in the conpositions and REE{USBHUSE: t he
present invention include: other quaternary amoni um conpounds, such _ -
as benzal kThe emtirh abintents ,of ahelforégohrg fiblivativng afe, herelphinacrporatedrinakié giesént The
antimcrobial 5 agents used herein are preferably enployed in the absence
of mer cur ysyeocification by referenceC OOThet! ttimistobiul ageritd suitablesial the Caposiitng rand
preferred antim crobial agents of the present I nvention are polyneric
quat er nar y mathoas bf il GRspRUACEIo idchRles lothed lquiternalytinithonium compodiisRh i N:
Rlerr] and Rlerr] can be the sane or different and are sel ected from

N[ er r] ( CH[ g4 bdnehtkéritrh Pl bdd¥other biguanides, such as chloe:EiAe.2 TRE affinics bial

X is a pharmaceutically acceptable anion, preferably chloride; ndoi

a
T uet $9ChgchisORAel ke are preforalleifiBled if B [ ercR O WGP Lo

structure 1I'S polyquaterniuml, nown

(1 ogi ot or o bRARTRICh o miotohal” Ry HERAEF whiteroBi) Aok ot B L

| fe . e N X i hlorid d
Rorr] . Ry Evefion s pAlRk QMY ERRORRER s S Suledie! 0 00 "hecC hea

antim crobial agents are utilized in the nmethods of the present
I nvention in an anmount[&f fective f I mnate substantially or to reduce

significantly Jabl*e argani sns found on cont act
| enses, inRdccordance mm&f governnental regulatory

~agencies, such as the|dmted State od and _
n a+DX O

30 wherein:

R; and R; can be the same or different and ‘are selected from:

N (CH,CH,OH):X,

N(CH3); or OH;
_ X is a pharmaceutically acceptable anion, preferably chloride; and

15 n = integer from 1 to 50. :

The most preferred compounds of this structure is polyquaternium-1, which is also kinown

as Onamer M™ (registered trademark of Onyx Chemical Corporation) or as Polyquad®

20 (registered trademark of Alcon Laboratories, Inc.). Polyquaternium-1 is a mixture of the
above referenced compounds, wherein X is chloride and Ry, R and n are as defined above.

The above-described antimicrobial agents are utilized in the methods of the present

invention in an amount effective to eliminate substantially or to reduce significantly the
number of viable microorganisms found on contact lenses, in accordance with the

25 requirements of governmental regulatory agencies, such as the United States Food and

Drug Administration. For purposes of the present specification, that amount is referred to
-12-



Drug Admi nistration. For purposes of the present specification, that anpunt

Is referred to -12-

WO 99/ 06512

PCT/ US98/ 14597 as being "an anount effective to disinfect” or "an

anti m crobi AYQ9PARecti ve amount." The anount of ant i REEUSH UM agent
enpl oyed will -vary, depending on factors such as the type of . | ens care

regi men i ras\bbing fai Ao effostive to disinfiegt’tibr ‘anZatmidrebial BXeffptive athdimt.USFhedf an
ef ficacious daily cleaner in the |lens care reginen may substantially reduce .
t he anduntaniimt 6f antiicesbidllagéift RPioyeIwillvadrl Qlep@idfifon fadi6rs s6Eh WS the type of
m croor gani sns, and thereby | essen the anoun of antim crobial agent

required tighsdiasd bn ) WhicBNBE methdd BB IiliRIC Oty SRbuhple] e 458 df
range of about 0.000001% to about 0.05% by wei ght of one or nore of the

above- des Qhdieidus daily Qénen'the Wnd lcar Geiirin thdly subSaiiilty QiR tEEndiRPbE

preferred concentratiion of the polyner quat ernary anmmoni um corrpougnds
of Fornul i Q&Qés%tfcﬁdﬂlﬁ%%mm’ amimg %ga ; ral,

t he cow@pog?ét%%%gé%%%%ngl?esenf nvert i on are o’rﬁr'rlﬁlt% e lf?lse?mﬂg%rg)r%pg '
The gal act I r.l r rig i (Part 1) .. The other,

i ngr edi *ent°gr£?€&g‘g°&a a\ég&i‘ﬁzé‘?ﬁgég 4%?{8?"{%3&2@%%3 i]%l igé‘ﬁgﬁr %W‘?ﬁ"gﬂ'}%ﬁ%@ fed in
wat er and steriJd e fil d, (Part Parts | an | .are the
conbi ned. dnEaatebeooB0dis kB ds by Beldbeos e ormol s pivRasPRPe,

| evel , .. generally 6.5 to 7. 2. 5 The conpositi of the
present i WBW?‘?’&HW‘Q Iwélibf)ﬁm}’lffm I 'élee‘f}“é?‘%eﬁi WB‘%B%‘E‘ of the polymeric
conpositions, i.e., conposition at al so, provi i | | eani ng efficacy.
Such mul t jduaternary Wﬂ@@&@ﬂb‘&@i& FBW&&%@ s iongsz teé#ﬁéﬁn weight.
surfactant(s), .in adﬁi tion to conditjoning and di si.nfection. )
Surfactnt s usdp@ensral, theomposiHoRs9fithe, presemt dnvegtion,are fommlated in tva pattEner s’

al kyl ethoxyl ates, al kyl phenyl ethoxylates or other non-ionic, anionic and
zwi t t er i onThe salagtomagpanspalymerds kyfisgipd and sterdlized (Part I). The other iggredients sab¢ on of

t he gal act omannan pol ysaccharide can be acconplished b aut ocl avi ng.
Si nce t he ipelndeddn tharomngsition axetaandissplved in waterandistesilefi atdDeiPeftvhs of

aut ocl avi ng, non-aqueous autoclaving is generally preferred. This can be
acconpl i shand Ibgre then combined and the pH of the resultant mixture is adjusted to the target level;, - . -

generally 6.5 to 7.2
15 The cdmpositions of the present invention may also be formulated as multi-purpose
compositions, i.e., compositions that also provide daily cleaning efficacy. Such multi-
purpose compositions will typically contain surfactant(s), in addition to conditioning and
disinfection. Surfactants useful in these compositions include poloxamines, poloxamers,
alkyl ethoxylates, alkyl phenyl ethoxylates or other non-ionic, anionic and zwitterionic
#» surfctantsknownintheart,
Sterilization of the galactomannan polysaccharide can be accomplished by
- autoclaving. Since the polymer undergoes depolymerization at the extreme conditions of
- autoclaving, non-aqueous autoclaving is generally preferred. This can be accomplisheci by

* dispersing the polymer in a suitable organic liquid such as low molecular weight polyethylene
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di spersing the polynmer in a suitable organic liquid such as | ow nol ecul ar

wei ght pol yet hyl ene _ -13 -
WO 99/ 06512
PCT/ US98/ 14597 | ycol s. The resulting suspension may then be autoclaved

to sterilizAVQPWB yner. The sterilized polyner is thenPRyHSEWP?
aseptically, prior to adm xture with the other ingredients. . - -

Al t er nat glyedly, Thbaesuitingnsispensiofl anayrthen e siteoldved 2e dtekilizel the polgrher, The

The follow ng exanple illustrates a novel nethod of sterilizing a
gal act ongtexilised pblyhret sStherc hydrated asebtitdlly, pricia6 atlmixhue Withohie other ingredients.
Exanmple 1 This exanple illustrates a nmethod of preparing the
fol | ow nﬁlt&ﬂhﬁﬂelypﬂfeﬁﬁ%erpowdeﬁ@dyﬁetsi@ﬂib&ﬂbﬁ&b'hwpn of the present
i nvent i on: | ngr edi ent Concentration (% WYV) Anount -
per 20 liter s’l‘he folMgoéﬂﬂ@ﬂlus%E aGiiéVel method of steriliziflg 40galactomannan =
40 g Pol yet hyl ene '3 ycol 80
QkeShati O. 25 : 50 g .
enti :
Bor| C ACM9 agéfthepresentmvu on: 1.00 200 g
Propyl ene d ycol 0.90 180 ¢
D sodi um Edet at e 0.01 2 g
Pol yquat er ni um 1 0. 001 Exifmpledess 0.3 g (100%
Sodi um Hydr oxi de adjust pH (6.8-7.2) n/ a
and/ or This example illustdtéd’ @Cinethodd) of eeh Flfowing"\@ndlti-purposd,r i f i .ed
Wat er - QS 100% 20 liters or 20.06 kg
Prel i m nar idnditicRingSBRENSf the Alvehitidh: L Stainl ess steel pressure can), a
0.2 mcron sterilizing Tilter, a-receiving vessel (20 L carboy), a 4.5
mcron ,polishing filter, a 15 02mcron sterilizing filter, a vent
filter, a FETT - e et Ty e err e
Ingredien Concentratlon (% WIV) 7 Amount per 20 hters
Hydroxypropyl Guar Gum 020 _ - 40g
- I Polyethylene Glycol 400 . 040 | 80g
JTetronic1304 | 025 - S0g
Boric Acid 1.00 200g -
Propylene Glycol 0.90 180 g
Disodium Edetate 0.01 2g
Polyquaternium-1 0.001+50% Excess 0.3 g (100%)
Sodium Hydroxide adjust pH (6.8-7.2) n/a
' and/or (target 7.0) :
Hydrochloric Acid
Purificd Water QS 100% QS 20 liters or 20.06 kg

Preliminarily, a compounding vessel (20 L stainless steel pressure can), a 0.2
micron sterilizing filter, a receiving vessel (20 L carboy), a 4.5 micron polishing filter, a
15 0.2 micron sterilizing filter, a vent filter, and the filling equipment are sterilized by

autoclavihg.
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- 14- WD 99/ 06512

PCT/ US98/ 14597 In a beaker equi pped with an overhead agitator,
add t he wei ghed anmount of pol yet hyl ene gl ycol 400 (200g) VWil e m xing
slow y di sperse the wei ghed anmount of hydr oxypr opyl (" Guar gum
(100g) . M x W onpl etel y homogeneous. In a 500 n §Eﬂ%’fa{"§’5ttle

equi pped with-a magnetic stir bar, weigh exactly 120.0g of the HPGuar 5-
guni PEG 400 di dwer beaker equnipypedr withcnnsbmrhdadzgitbtpr,aadd)tﬂeawbigged amoantsef ond

i dentical 500 m Schott bottle weigh exactly 120.0g of the sane
di sper si orpolyethytene glycol 46 (200gn Whileymixing slowlyr diggrichthe aveighet aviongt 6f/Cl e.
To both bottles add 1.3 m of purified water (anount equi val ent, by

vol ume, ofhyditRypropyl QB Gl g S 100 | Wik bttt dorhy etel}ﬂiﬁth@&ﬂe&ﬁlelnmswxﬁls

during the validation study). Mx both bottles for 10 mnutes using a
magnet i ¢ Hchbtt Pofilef equipped Wite @l ﬂ&@eﬁ@%td"ﬁ’@l%Sgh 4 QM‘WEEGQ& usi ng
m nu es a

the validated time-tenperature cycle of 125[err] C
In a vessenfpEGRBe displrsion 2 Prepii@ id a2 di’ni’klécbﬁd 0 ml
equi valent" to arfg? ox}lrrg{egl y 70% of g]'?lhe theo etical batc vve%ht

éaﬁgﬁrfhgﬁﬁ%’%ms @% %ﬁ'eltmr) i ﬂ%ﬁ?e %Bég?sg&{Agli’%p etg ?’ropy en 4 the
. gg%’réfrei[ gl O(ﬁlﬁq#rogeneo ng Eglrl{oglrrp%{raa ar eq§2§198| O&#g%%s‘g%ryw% “%1 to
rF:ol yquat ermi vﬁeﬁt, B Yoty n?ﬁ’ur?%g%@sf‘égusﬁ ™ Pﬁfdetg %S?E%ﬁtt?ﬁ b%%lﬁﬁil etely
cqui pped \iFRE %\‘3?%' e ﬁr @ﬁfﬁ@ﬁ'e?f’@“ﬁ&}@ﬂﬂr@ i wagfmﬁhesﬁ&ﬁe?ged
Lo tar o+ Auadiays, e RHGS ng‘wﬁ’ﬁﬂwd{ ﬁﬁ?ﬂ@éﬁs‘%ﬁ%ﬁ@éw Fted dime ERERBBRINGI ng

area). Rinse the vessel and filter assenbly with roomtenperature WI.
Asept i cal |§ycleohAQ minutesat 123°Cei | i zed HPGuar ~ gum PEG 400 di spersion into the -
pre- -

In & vessel equlpped with an overhead ag1tator, add purlﬁed watcr equlvalent to*
approxmlately 70% of the theoretical batch weight (approximately 14 Kg). thle mixing at
moderate speed, slowly add the oﬂlgr'ingredients desired: Tetronic 1304; Boric Acid,: *

15 i’ropylene Glycol, Disodium Edetate. Mix for a mlmmum of 60 minﬁtm,' or until
;:ompletely homogeneous. Check the temperature and, if necessary, cool to 35°C or below. -
While mixing at low speed slowly add the Polyquaternium-1. Mix for a minimum of 15
minutes, or until completely homogeneous. Transfer into a pre-stenlxzed compounding
vessel equipped with an aéitator through a 0.2 micron sterilizing filter (the recommended

20 compounding vessel is a pressure vessel and recommended agitator is an overhead mixer
that can be used in sterile compounding area). Rinse the vessel and filter assembly with
room temperature WFI.

Aseptically transfer the sterilized HPGuar gum/PEG-400 dispersion into the pre-

sterilized compounding vessel. Rinse the bottle content with sterilized purified water.
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sterilized conpoundi ng vessel. Rinse the bottle content with sterilized

purified water. WO 99/ 06512

PCT/ US98/ 14597 Bring the content of the conpoundi ng vessel to exactly
95% of the theoretical batch weight (19.0 liters or 19.06 Kqg) _ using
sterile roorW?%q/ﬂ? ature purified water. Allow the HPGuar ?f%?f‘ﬂEG

slurry to hydrate while m xing, at noderate speed, in the conpounding - -
vessel f orBring the content ofithe:compaundingrvesselloanadilyr95e4ef the thiceretical batch eight
conmpoundi ng vessel through a 4.5 5 micron pre-steéerilized polishing filter

into the p{19.0dites bt 19:06Kp)kusing/sterije weons empertir® parifiedi waiera Allow the $1PGuabar .

There will be sone |loss of the contents due to the product held in filter
housi ng  gum/PBGdhintyl tb hydraerwhiledi®ing dt incdefateaspecd; i thé Borhy ?odadﬁg vessel for
conmpoundi ng vessel, the recomended pressure for clarifrcation
filtration insnifRAT 62 Woine! YTraddfd2 She torftéifes bif e boffpo %ssélfthrough ads -
necessary, to 6.9-7.1 (target 7.0) using 1N NaCH or Appr oxi mately
3-4 m of dhitronlfle-sRABRRNiskin ﬁ&&rintefthef;sre-ai hﬁédfrbc bés 2 Efeﬁ

athieve the desired pH QS tOéfI nal begtch usééilng‘n

purified vk ghr thefe hll bOVoraPfRE t8!

The nmet hods of the present mven?f% F% 5%3 use o ﬁl(t)er{ém'(')lsrmgmre

Cone s gond Ber cafi@e YN pllblf #ﬁﬁﬁ%ﬁﬂéﬂs@ﬁ&ﬁ%ﬁﬁé&oﬁg@%ﬁ drops
f I ' .
opt l”‘(jlf anot%erfﬂ%@ﬁ.nngﬁ%o%a%%sﬁm@&»?éﬁ Bhl @Eicﬁzé:hzé‘m@é%ﬂf
P ! . b 07 g m%%@%&zﬁ* R L R nz‘y
di 5i nf a1 i NGO aFE A e PR @%ﬂhwﬂ% BB edearedil Bi0dm

i 51 it ect e weil iSirg Bl pebla P &%@3' ¥ R e AR 06 30 TN | on
Generally, in order to disinf ect and - condition the |lenses, they wll

be stored-in‘a conposition of the present |nvent|on for a - period of

about 4 hours tg overni ght .
; . The methods of the present invention will involve the use of one or more

—Iﬂ

compositions of the present invention. . If cleaning is desired, the soiled lens is generally
- 15 placed in the palm of the user’s hand, several drops of a multi-purpose composition of the
present invention or optionally, another cleaning composition containing surfactants, is -
applied to the lens, and the lens is gently rubbed with the solution for a short period of -
time, generally 5 to 20 seconds. The cleaned lens may then be rinsed with a rinsing
composition, such as a rinsing, disinfecting, cleaning and conditioning solution of the -
20  present invention, and placed in a lens case containing a volume of a rinsing, disinfecting
and conditioning composition of the present iﬁvenﬁon. Generally, in order to disinfect and -
condition the lenses, they will be stored in a composition of the present invention for a

period of about 4 hours to overnight.
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- 16- WD 99/ 06512

PCT/ US98/ 14597 The followi ng exanples further illustrate
preferred conpositions of the present i nventi on:
Exanple 2 5 A preferred conditioning, rinstng and di si nfecting
sol ution i s MOWESKed bel ow. | n&CES214597
Concentration- % w v) Hydr oxypr-opyl guar -
0.5 Theofollowitgi ékamples further illustrate preferred composmons of the preseiit 5
Propyl ene gl ycol Di sodi um
Edet ate invention: 0. 015
Pol yquat er nium 1 0. 0003
Sodi um Hydr oxi de/ Hydr ochl oric Acid QS to pH 6.8 :
Purified water (@3] The above
formul ati on may be nade by first di 189 the pol yner (hydroxypropyl
guar) - with high agltatlon I nto abo 50% of the volune of water,
al I owi ng the p Jcﬁng%\ﬁl P ANIS L.on is then
aut ocl aved at 1 ﬂ erri%iiai aﬁrr‘lf)ﬁé%%s é o?gé ren%eiaﬂeir?g}' o
I ngredi ents ar g=t=e SPeE50e s P Chrsk=F e ==t=Re VOl une
of water, land steril ehigﬂ(ll@ﬁed usi ng a b._Concentsation %@/ i jto a
sterile contai rqqy&&@pfopyj%%f contents of Pag.5s | and 11 fare then
conbi ned asepti ot S them adjupted '”&5 batTirjis t hen
brought to vol LM—Q—&MA—L@#@—p&H—H—M—A@H—@L o
' Propylene glycol 14

Disodium Edetate 0.015

Polyquaternium-1 0.0003

Sodium Hydroxide/Hydrochloric Acid QS topH 6.8

Purified water QS

The above formulation may be made by first dispersing the polymer (hydroxypropyl guar):

- with high agitation into about 50% of the volume of water, allowing the poly'hier 10 hydrate
" (Part I'I). "I‘he"polymer-'solut'ion is then autoclaved at 121°C for about 30 miinutes. The
0 remammg ingredients are then dispersed and dissolved into about 40% of the volume of
water, and sterile filtered using a 0.2 micron filter, into a sterile container (Part I). The
 contents of Parts I and II are then combined aseptically and the pH is then adjusted. The-

batch is then brought to volume using additional purified water.

-17 -



-17- WD 99/ 06512

PCT/ US98/ 14597 Exampl e 3

A preferred multi-purpose solution for daily cleaning, rinsing,

di sinfecting and conditioning is described bel ow

| ngr edi ent WO 99/06512 Concentration %w v) PﬂWW’dﬁVpropyl
guar . 0.2 - Tetronic 1304

0.25 Boric acid Example 3 1.0
Propyl ene gl ycol 0.9 : Di sodi um
Edet at e A preferred multi-purpose solution forQlaﬂ;l cleaning, rinsing, Riitijfetdny ai

gl yeol (400) 0.4 Pol yquat er ni um 1

0. 001 condxﬁomnéi%‘iie&ﬁ‘lbbﬂﬂél@%* de/ Hydrochl oric Acid @GS to pH 6:8
Purified water @S 5 The above
formul ation is prepared by first preparlng a Part I and Part II m xture.
The hydr o)y =—fS=—eSPeT ' reyl as Part ~

|. The other MM fhen diss t he vol une
of. water and sieryui-@yﬁmbylgumd into a receiving essel as Paft 11.:Part

| is then adde &Wa_septlcal y. The p Ij ust ed

ot ko e o alt

aseptically, a -Re—pateR—s—then—brought ). The
conbi ned gBorieadil i s then passed throu : ' filter .
asepti'cal | y to}Pespylene glygolparti cul ates. The redl@®ting conpogition-will
have an osmoal ity QAfunBasite SO0 MOSNTKY and vV scosit Yy gf abogt : 16 cps. .
WO 99/ 06512 : : i :
' PCT/ US98/ 14597 | Polyethylene glycol (400) ESbmie 4
Polyquaternium-1 0.001
Sodium HydroxxdelHydrochlonc Acid QS to pH 6.8

Purified water Qs

The above formulation is prepared by first preparing a Part I and Part II mixture. The

: hydroxypropyl guar is _disperse@ in PEG-400 and autoclaved as Part I..: The other
dients are then digsolved in about 90% of the volume of water and sterile filtered into

a receiving vessel as Part II. Part1is then added to Part I aseptically. The pH may then be

10 adjusted aseptically, and the batch is then brought to final weight (volume). The combined
solution is then passed through a 1.0 um polish filter aseptically to remove any particulates.

The resulting composition will have an osmoality of about 300 mOsm/kg and viscosity of

about 16 cps.
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A preferred multi-purpose solution for daily cleaning, rinsing,
disinfecting and conditioning is described bel ow

| ngr edi ent Concentration % (w v) Locust bean gum
0.5 Boric acid a

Propyl ene gMQeH06512 1.4 P‘F’E’PFWWISM
0. 25 Pol yet hyl ene gl ycol (400) . 1.0 -
Pol yquat er ni um 1 Example 4 0. 0005 Sodi um
Hydr oxi de/ Hydr ochl oric Acid @S topH 7.0 Purified water

QS The above fornulation nay be prepared in a manner simlar to the
method described in Exanple 3.

- 19-
PET/ US98/ 14597 A pre errvt\éhdg[nﬂ?fs cl ai rfsgéuulog for daily cleaning, rinsing, disinfecting and
conditioning is described below:
5
lngedient Concentration %(w/v)

Locust bean gum 0.5
Boric acid 1.0
Propylene glycol 14
Tetronic 1304 0.25
Polyethylene glycol (400) 1.0
Polyquaternium-1 ' 0.0005
Sodium Hydroxide/Hydrochloric Acid QStopH 7.0
Purified water ' Qs

The above formulation may be prepared in a manner s1m1lar to the method described in

Example 3.
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1. A contact |ens care conposition conprising one or nore

gal act omannan(s) and a borate conmpound, wherein the gal act omannan and
t he borate conpound are contained in 5 the conposition in concentrations
effective to create a gel or partial gel when the conposition_ is
coated on aW@MUMER | ens and the lens is inserted in an ey&CT/USS4SIT, A
conposition of claim1, wherein the concentration of the gal actomannan-i s
about What s ¢laimed@®6 (W v) and the concentration of the borate conpound
is about 0.05 to 2.0% 10 (wv). 3. A conposition of claiml,
wherein the gal actomannan is selected fromthe group consi sting of

guar gum |ocust bean gum tara gumand chem cally nodified derivatives
thereof. 15 A confact 1m&wmﬁkﬁb9@oﬁbﬁﬁh@bmagmmm¢Mﬂgfﬁdea _
conpound is selected fromthe group consisting of boric acid, sodium

borate, pcas chfipindavBersiAtthes gRREBMhintA Snl M8 Bothte _comﬁound ate contaified in

conposition of claim1, wherein the gal actomannan is hydroxypropyl guar and

20 thes bogatg gf{e&m doficdafthtidns Atbddtive to create g gl onf‘gﬁ‘ﬁgpgéli Whed tpf claim

1, wherein the act omannan I-s guar gum an ora conmpound i s

boric aci o . . . -20- .
VO 99/ 0651 mposition is coated on a contact lens and the lens is inserted in an eye.
PCT/ US98/ 14597

2. A composition of claim 1, wherein the concentration of the ga]actomannan is about

0.1 to 2.0% (w/v) and the concentration of the borate compound is about 0.05 to 2.0%

o (W),

3. A composition of claim 1, whé;ein the-' galactomannan is selected from the group
consisting of guar guﬁl, locust bean gum, tara gum and chemically modified derivatives
thereof.

15
4, A composition of claim 1, wherein the borate compound is sclected from the group

consisting of boric acid, sodium borate, potassium borate and combinations thereof.

5. A composition of claim 1, wherein the galactomannan is hydroxypropyl guar and

20 the borate compound is boric acid.

6. A composition of claim 1, wherein the galactomannan is guar gum and the borate

compound is boric acid.

«20 -
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7. A conposition of claim 5, wherein the conposition further conprises
hydr oxypropyl guar in a concentration of 0.1 to 1.0% (wv) and boric acid
in a concentration of 0.1 to 1.0% (W V). s 8. A corrposition of
claim®6, wherein the corrp03| tion further conprises guar gum.in

concentrati JHO8MES121 to 1.0% (w v) and boric acid in a coné’gﬁ'quﬁﬂ“aﬂ of 0.1

to 1.0% (W V). 9. A conposition of claiml1, wherein t-he -~
conposi ti on f urA hesmpsitiohi VES clairh r 611 whekéii4 the comgplosition fnihdr eonimiseene
gl ycol, disodiumedetate, polyquaterniuml and water. 10 10. A

met hod of 1g@Rskyplopfll BGardirC @nt@wREntlaEios ofh0dNtocA% i W) and boric acid inCating
thelens with a condltlonl ng conposition by soaking the lens in a

conposi t i oipneQiafidSofN0.19018.09% (AP € gal act omannan(s) and a borate conpound,
wher ein t he gal act omannan and the borate conpound are contained in the

conposition in 15 <concentrations effective to create a gel or partial gel
when the conposition is coated on a contact lens and the lens is

ir]sert_e{i ig an .@X@nx%osmonofcl]ai'm6 Wheth kot Eih@ﬁﬁhﬂa@rcd@ﬂs O%la*?ﬁhglout 01

conposition conprises a galactomannan I n a concent

to 2. 006 { yeppetiioforte i FoRiRAR RS bk AiFRARSHAALE b B 0.
is selected fromthe group consi sting of guar gum | ocust bean gum

tara gum and chem cally nodified derivatives t her eof .

-21 - 9. A composition of claim 1, wherein the composition further comprises tetronic 1304,

boric acid, propylene glycol, disodium edetate, polyquaternium-1 and water.
10
10. A method of conditionirig a contact lens which comprises:
coating the lens with a con.ditionmg composition by soaking the lens in‘a
composition comprising one. or more galactomannan(s) and a boraté compound, wherein -
the galactomannan and the borate compound are contained in the composition in -
15 concentrations effective to create a gel or partial gel when the composition is coated on a

contact lens and the lens is inserted in an eye.

11. A method of claim 10, wherein the composition comprises a galactomannan in a
concentration of about 0.1 to 2.0% (w/v) and a borate compound in a concentration of

20  about 0.05 to 2.0% (W/v).

12. A method of claim 10, wherein the galactomannan is selected from the group
consisting of guar gum, locust bean gum, tara gum and chemically modified derivatives
thereof.

-21-
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WD 99/ 06512

PCT/ US98/ 14597 13. A nethod of claim10, wherein the borate
conmpound is selected fromthe group consi sting of boric acid, sodium
borate, potassium borate and conbi nations thereof. s 14. A nethod of
claim 10, W@ &A52he gal act omannan i s hydroxypropyl guar XRG&/USPRA4597
borate conpound is boric acid. 15. ‘A nethod of claim 10, wherein the
gal act omannan is guar gum and the borate conmpound is boric acid. 10

16. A nethod of claim 14, wherein the conposition conprises hydroxypropyl

guar in a 13. A GemeEef ciidn0,obhdkid tlﬁe)bdraﬁ%oﬁiybtﬁd inéleard i ffond thegrotip @
contentration of 0.1 to 1. 0%(vv/v) A nethod of claim 15,

wher ei Nt hgnsiRGIOSH Hotil Bcid SRl Rate] hsﬂtﬁ@ﬁoﬁt@andobﬁ:buﬁﬁﬂ&&ﬂéréﬁ“on of -0.1
ta 1.0% (wv) and boric acid in a cg%centratlon of 0.1 to 1.0% (wv).

18. A nethod of claim 10, wherein the conposition further conprises
tetronic 1304, boric acid, propylene glycol, disodiumedetate,

pg'zyquali er . um & 3dikbd"G¥ im 10, wherein the galactomannan is hydroxypropyl guar and the

borate compound is boric acid.

15. © A method of claim 10, wherein the galactomannan is guar gum and the borate - :
compound is boric acid.

10
16. A method of claim 14, wherein the composition comprises hydroxypropyl guarina - °

concentration of 0.1 to 1.0% (w/v) and boric acid in a concentration of 0.1 to 1.0% (w/v).: = [ °

17. . A method of claim 15, wherein the composition. comprises guar gum in a-

15 concentration of 0.1 to.1.0% (w/v) and boric acid in a concentration of 0.1 to 1.0% (w/v). °

18. A method of claim 10, wherein the composition further comprises tetronic 1304,

- boric acid, propylene glycol, disodium edetate, polyquaternium-1 and water.

22
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