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ention is in the area of contact |ens care products, particularly

it i onsgusedsto clean and disinfect contact |enses. Disinfection

it i ons for use in conjunction with contact |enses have been in use

en- tially as long as contact | enses have been available to the public.
eis alarge diversity in the makeup of the various known sol utions,
Harlly due to the fact .that to date no S|ngle sol ution. has been found to
all of the parameters desiredsitT a si ng 7rrp| e’
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tancy and/ or hypers&hsitivity require a mnimumof four hours s /ng
li sinfect. Solutions such as Flexcare cont aiNr17#34iCGEWI140hi ch h p,

icularly problematical as a disinfecting or preservative agent. Beca se
hese probl ens there has been an attenpt to avoid thinerosol as an

m crobi al agent . A’second, and not small consideration, is contact |ens
1 | aHIGH SALD NWEAPHDDISH@@C'Q]CW SOEUTION FORWOONTACHCt i cal
br naj Ly J.0r use wt I gh water content soft contact |enses. forre
5es or react with various conponents of the disinfectidn 'solution

ng it inpossible t-0 utilize such solutlons with those | enses. For this
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=nt|a al ning con [ ST propef experience has shown
patleamand disinfech gemtagiilenses.ens and sol ution rranuf acturer directions is
adhered to by a significant, although small patient

Disinfection solutions for use in conjunction with contact lenses have been in use essen-
tially as long as contact lenses have béen available to the public. There is a large diversity
in the makeup of the various known solutions, primarily due to the fact that to date no
single solution has been found to meet all of the parameters desired in a single solution.

. For example, currently commercially available solutions such as ReNu Disinfectant
(Bausch & Lomb), Optisoft (Alcon), and Optifree (Alcon) which offer low irritancy and/or
hypersensitivity require a minimum of four hours soaking to disinfect. Solutions such as
Flexcare contain thimerosol which has been parﬁculaﬂy problematical as a disinfecting or
préservative agent. Because of these problems there has been an attempt to avoid
thlmerosol as an antimicrobial agent.

A second, and not small consideration, is contact lens material/solution compatibility.
Heat disinfection is not a practical alternative for use with high water content soft contact
lenses. Some lenses entrap or react with various components of the disinfection solution
making it impossible to utilize such solutions with those lenses. For this reason, i)ropcr
patient compliance with lens/solution match-up directions is essential to maintaining
‘contact lenses properly. Yet experience has shown that patient compliance with lens and
solution manufacturer directions is not adhered to by a significant, although small patie
population. Hence, there has been an effort to develop a disinfection solution whichs.
generally useful for most, if not all contact lenses currently available. ;

Finally, not all disinfectant solutions are suitably effective against the entire rangc‘-bf‘
- microbial organisms which are of concern in the contact lens field. One such orgamsm o
where disinfectants and preservatives have had limited success is Acanthamoeba. The =~ - .- '
_present invention solution is effective against the cyst as well as the trophozite stage of
. these protozoa.
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Ul ation. Hence, there has been an effort to develop a disinfection
it i on whic generally useful for nost, if not all contact |enses

ently-zavai lzable. Finally, not all disinfectant solutions are suitably
pcti ve against the entire range of m crobial
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gbject of the invention is_to provide a_one_step cleanjng .and

nf eONF Rgiesbef she tnvepten istg Prevdds peeent Aepssifinfectingssalymonywhisn il bes ¢ o
| den@n-&eitdtigito ik satidhtiftdr €6lldviing GitpleOdhsh &y bty GrdRahfebtihg ty Wi th
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A third ~objcci: is 10 provide a contact lens disinfection s;)luﬁon having comp#tibility with
essentially all currently available contact lenses. '

A fourth-object of the invention is to pi:ovide'a disinfeéﬁon_ solution which is effe_ctive

against a wide range of ocular pathogens including Acanthamoeba.

Surprisingly, the foregoing objects and others are achieved by a disinfecﬁép solution

comprising -

a) - at least one of a C, calkanol and a Cs_galkylene glycol; - . ST o

b) ‘an amount of a pharmaceutically acceptable contact lens compatible salt which is
sufficient 1o Taise the solution toricity atleast to the equivalent of 2 5-% sodium

. «chloride s6lution; A ST S

¢) optionally a pharmaceutically acceptable contact lens compatible amphoteric
surfactant;

d) optionally a pharmaceutically acceptable contact lens compatible pH regulating agent
or buffer;

e) optionally a pharmaceutically acceptable contact lens compatible viscosity enhancing
agent; and
f) the balance of a suitable solvent which is preferably water.

It should be emphasized here that the invention is also applicable beyond the contact lens
disinfection and preservative field and may be used anywhere a disinfecting solution treat-
ment or preserved solution would be useful provided only that the subject material to be
treated is not adversely affected by the solution components. For these purposes, the
invention solution need not be contact lens compatible or even pharmaceutically accept-
able. The only important features in such a case are that the solution contain a tonicity
building agent in an amount equivalent to a 5 % or more concentrated solution of sodium
chloride and at least one of (aa) a C; 4alkanol and (ab) a Cj galkylene glycol. Typical

organi snms whi ch are of -

|l ens field. One such organi smwhere disinfectants

preservatives have had limted success is Acant hanbeba. The present

bntion solution is effective aga_i2r15t the cyst as well as the trophozite
-2- One “object of the invention is to provide a
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copprising a) at least one of a CJerr]al kanol and a (Jerr] al kyl ene
glycol; b) —an amount of a pharmaceutically acceptable contact |ens
coppatible salt which is sufficient to raise the solution tonicity at |east
tof t he equi vah as add um chl ori de solution; c) optionally a
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In its broadest sense, the instant invention is a disinfection solution comprising at least
three components: '

(a) atleastone of a C, galkanol and a C; galkylene glycol; — -~ - DI

(b) a tonicity building agent in an amount such that the invention solution would have a
tonicity-equivalent to that of a 5 % or more concentrated aqueous sodium chloride
solution; and '

() an appropriate solvent.

Additional components which may be pfcscnt include.,a_ surfactant (for enhanced cleaning
capability and some antimicrobical effectifa quaternary ammonium compound); a pH
' &cgu_lator;-ahd a viscosity builder. 'Oﬂ;cr.ébmponents may:él_s_o be pr_égentirhicharc typical :
for the type of formulation useful for the purpose to which the inventive solution is being
put. Hence if the solution is to be a cleanser where surface scratching is not of concern,
agents such as silicon dioxide may be present as well.

More specifically, the invention is directed to a disinfecting and cleaning composition
comprising '

a) x % by weight of a C; galkylene glycol, and
y % by weight of a C,_galkanol .
wherein x and y each independently are zero to about 50 with the proviso that
x/10 +y/2 21.0; |
b) an amount of a tonicity builder sufficient to raise the solution tonicity to at least the
* equivalent of a 5 % by weight sodium chloride solution;
¢) 0 % to about 25 % by weight of a compatible surfactant;
d) 0 % to about 2 % by weight of a pH adjusting or regulating agent;
e) 0 % to an amount sufficient to bring the solution viscosity to 100 cps of a viscosity




§ non-contant |ens disinfecting applications for which such solutions .are
useful i ne—l—ude—~l—eﬁs—c—a§e—c1—eaner and di sinfectant, topical nedical

conposi ti;on ! a |ce cI eaner, hand cl eaner, disinfecting soaps
such as sur e househol d di si nfectant, and industri al
di si nfectant, Si nf ectant, dental and nedical equi pnent

di si nf ect ant, and di si nf ecting treatnents, ins
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appl i cati ons. is also suitable as a rapid in-of gﬁ@@;_nl ens
disinfecting/cleanlng reginmen. In its broadest sen Rstart—Tnvent i on
I s a di snhémsing agengaindti on conprising at | east three corrponents. (a) at
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tonicity equivalent to that of a 5 %or nore concentrated aqueous sodi um

chl o rml,eabsoe UbinpBsiti i prefd-ibly CoRpRLAI %AbEb5H! 157 of cBPhkAPEHnasATPONENt S
whi ¢ g&r se&2 e a Suyrfactant or_.enh d. cl eaning capability
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with the formulations, rubbing up the fonnulanon on the surface from 5-30 geconds and
rinsing the treated_surface. In terms of the preferred use, contact lens disinfection, the
_ solution is placed on the lens in the same manner as any other cleaner or disinfectant for
¢ contact lenses, rubbed lightly for 5-30 seconds and rinsed with water or normal saline as ;
. appl'()pnate . . . ________,__'___, e e m ae e e e - ...-.....-.:...-. . e e e TS . :

* In the typical formulation of the invention, the C;_galkylene glycol is present from about

. 10 % to about 50 % by weight, preferably about 15 % to about 40 % by weight, still more
; preferably about 17 % to about 25 % by weight, most preferably about 21 % by weight of
the entire formulation. -

The C5_galkylene glycol is preferably selected from 1 »2 or alpha,omega glycols such as o

1,2-propylene glycol, 1,2-butylene glycol 1,2-pentylene glycol 12-hexylene glycol, - !
-1 3-propylcne glycol, 1,4-butylene glycol, 1 5-penty1ene clycol, and 1,6-hexylene glycol. .

Also preferably, the C3_ galkylene glycols are C; or Cy4 alkylene glycols such as _ '

1,2-propylene glycol, 1,3-propylene glycol, 1,2-butylene glycol, 1,3-butylene glycol,

1,4-butylene giycol, 2,3-butylene glycol, 2-methyl-1,2-propylene glycol, and 2-methyl-

1,3-propylene glycol. Most preferably, the C;_galkylene glycol is 1,2-propylene glycol or

1,3-propylene glycol. Another highly preferable glycol is 1,6-hexylene glycol.

The lower alkanol, when present, may be used in amounts up to about 50 % by weight, but
usually is present from about 2 % to ébou; 30 % by weight, preferably about 10 % to about
20 % by weight, most preferably about 16 % by weight of the entire formulation. Lower
alkanol is selected from C, 5, preferably C; 4, straight or branched alkanols, such as
methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and t-butanol, more
preferably isopropanol or ethanol, most preferably isopropanol.

When both the glycol and alkanol components are present, they may individually be
present in amounts below the foregoing minimums provided that the sum of the % fraction



_Bat. Hence if the.solution is to be a cleanser where surface scratching is
not of concern, agents such as silicon dioxide -may be present as well. Mre
specifically, ,the invention is directed to a disinfecting and cl eaning
conposition conprising a) X % by weight of a CJerr]al kyl ene glycol, and y
% by weight of a CJerr]al kanol wherein x is zero to 50 and y is zero to 30
wth the proviso that x/10 + y/2 [err]1.0; b) an anmount of a tonicity
bui |l der sufficient to raise the golution tonicity to the equivalent of a 5
to 20 % by wei ght sodiumchloridé€ solution; c) 2 to 25 % by weight of an
ophthal mi ¢ device material conpatible surfactant; d) 0 to 2 % by weight of

a p"bﬂﬂék\.@&k&&s%le&&ﬁ% %E@ggfigﬁ&hsfd%hngd %&Qa@ﬂalaf?f%%fen?&ﬁh defipgnt to bring

t he VI ScosI t a VI SCosS| ancl ng agent;

and thy ninneg| % preyigrslystaed Uéb%efosﬁxe\gémolm&% ar the lower alkapolgf@r . The
abovéxaeaiI, casson daﬁ lﬁirﬁxf o€l AINanoPARY 4 HFPacBioRtof O. 56@%)2 %ﬁfc%amtaxﬁprmound c) and

The %qﬂ#o; foreout eﬁg%er tlraona b BoEY0R Latyopl 0E Bl Byarde ki ﬁga?ﬁét >
sur f glgmltcmnﬁmnémeﬁﬂmkoluuon Similarly a 1 % glycol containing solution, having a

% fraction of 0.1 (1 %/10 %), would- reqmre at least an alkanol % fraction of 0.9, or 1.8 %

alkanol. Simply put,#f the glycol is present in x % and the alkanol y %, then the

minimums of the ranges would be the solutions for the equation

y% " X%

: + - 21.0.
minimum of alkanol alone - minimum of glycol alone
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The tonicity builder is present in an amount wh1ch raises the soluuon tonicity to at least
the equivalent of 2 5 % sodium chloride solution (w/v %), preferably to a tomc1ty in the
range of 5.0 % t0.20 % sodium chloride, preferably in the range of 8.5 % to 17.5 %
" sodium chloride, more preferably about 10 % to 15 % sodium chloride, most preferably
- dbout 12.5 % sodium chloride. The most preferable compound for use as a tonicity builder
is sodium chloride, although any compatible (ocularly compatible if ophthalmic device
disinfection i is the intended usage) inorganic or orgamc sa]t which does not: mterfcre w1th
the other components w.111 do ' '

The overall solution tonicity should preferably be at least equivalent to 7.5 % to 12.5 %,
more preferably about 10 % aqueous NaCl."The tonicity builder amounts required can be
adjusted by those of ordinary skill to have the solution meet these overall more preferable
limits. Typical tonicity builders include ophthalmically acceptable alkaline metal or
alkaline earth metal halide, phosphate, carbonate, sulfate, etc. The most preferred tonicity
builder is sodium chloride.

The surfactant may be present in an amount of from 0 to about 25 % by weight but, is
usually present in an amount of about 2 % to about 15 % by weight, preferably about 3 %
to about 12 % by weight, most preferably about 5 % by weight to about 10 % by weight of
the entire formulation. However, less than 2 % may also be used. The surfactant is
selected from virtually any ocularly acceptable surfactant including non-ionic, anionic,
and amphoteric surfactants, and furthermore, if the ultimate use is not ophthalmic, the

components need not be pharmaceutically acceptable. However, it is preferably selected
from




wilth the formul ati ons, rubbing up the fornulation on the surface from 5-30
seconds and rinsing the treated surface. In terns of the preferred use,
contact )Jens disinfection, the solution is placed on the lens in the sane
manner as any other cl eaner or disinfectant for contact |enses, rubbed
lightly for 5-30 seconds and rinsed with water or normal saline as
appropriate. In the typical fornulation of the invention, the
Cerr]al kyl ene glycol is present fromabout 10 %to about 50 % by wei ght,
preferably about 15 % to about 40°% by weight, still nore preferably about
17 % to about 25 % by wei ght, nost preferably about 21 % by wei ght of the
entire formulation. The C[err]al kyl ene glycol is preferably selected from
1,2 or_al pha, onmega gl ycols such as 1, 2-propyl ene glycol, 1,2-butylene
egcGQ qm@mp@ﬁp Q§W§, afi ycol, 1, 2-hexyl ene glycol, 1,3- propylene gl ycol

1, 4-butyl ene glycol, 1,5- pentylene gl ycol, and 1,6-hexy|ene gl ycol. Al so
preferably, the J glycols are (ferr] or rr] al kyl ene _
gl ycol s such as 1, Aﬁ&%ﬂg%@ﬁnsalycol, 1, 3-propyl ene gl y¥e¢ol, 1, 2-butylene
glycol, 1, 3-butylene glycol, 1,4-butylene glycol, 2,3-butylene glycol,
2-me 2-methyl - 1, 3-propyl ene glycol. Mbst
prefé@¥%?ﬁtﬁ%#ﬁﬁﬂgéngg?a?éyﬁﬁ gl'ycol is 1,2-propylene glycol or

1, 3- propyl ene glycel. Anot her hlghly pr ef er abl e egcoI is 1, 6-hexyl ene

gl ycol . The | ower al kanol, n pregpt, nmay be used in amounts up to about
50 % by wei ght, but usually I pres nt fromabout 2 %to about 30 % by

wei ght, preferabl.y b¢ 0 % by wei ght, st preferably
about 16 % by wei gh?’ 'xbp;gﬂ' '(i?qé [(r:ﬁ? ation. Lower Q&anol is selected
fromCerr], preferab y d er lg strai ght or branched al kanol s, such as

wherein each of R; and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, R; is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl Zis
an alkanoyl of 6-18 carbon atoms or y4 together with R; and R, is a carbon substituted by
. Cs-17alkyl; -and n.and m are each mdependently 110 4."Where AmSur, contams anet
charge; a suitable ocularly acccptable counter ion, such as a halogemdc, e. g chloride, is -
also present in an appropriate amount. The three AmSur radicals can be the same or
 different, but preferably all three AmSur radicals in one molecule are the same; .

B e a T I

cb) compounds of the formula |

10 |
Rg-Ry3-NOR,;-cO0® (VID

Ry

wherein Ry is alkyl of 5-17 carbon atoms or a Cq jpalkanoylamino; each of Ryg and Ry, is
independently lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl; R;, is an
alpha,omega-alkylene of 1 to 6 carbons which is unsubstituted or substituted by lower
alkyl, hydroxy, or hydroxy lower alkyl; and R,3 is alpha,omega-C,; salkylene;

cc) compounds of the formula

. . '
T N T LT RRTCL ST I



rreﬁhanol, et hanol , n-propanol, isopropanol, n-butanol, sec-butanol and
t-butanol, nore preferably isopropanol or ethancl, nost preferably

i sopropanol . Wien both the glycol and al kanol conponents are present, they
may individually be present in anmounts bel ow t he foregoi ng m ni nuns

provi ded that the sumof the % fraction 5 - of the two totals at | east
1.0. The %fraction is defined as the actual % present divided by the

m ni nrum % previously stated (10 %,for the glycol and 2 % for the |ower

al kanol ). For exanple, a solution‘having 1 % al kanol has a % fraction of
0.5 (1 %2 % for alkanol. Such a solution would then require at |east a %

fraction of glycol of 0.5, or at Ie% gl ycol conponent in the

solution. Simlarly (R -DR| )£ € NGO ipn, img a % fraction
of 0.1 (1 %10 %, V\otlﬁ%d(??géui rlesgt an gill anol %fraction of 0.9, or
1.8 %alkanol. Sinmply put, if the glycol is present in x % and the al kanol
y % then the mninmns of the ranges would be the solutions for the

equat wherejn ééch Ry, and each R is independently«Caalkyl; Rys is Cy 4-alpha,omega-

[err]1.0. m ninum of al kanol al one m ni mum.of gl ycol @hgne The tonicity
builder is present in an amount which raises the solutionjtOnicity to at

| east alken@ Ll Ry indpefachul}f RO NICH, LI CBYDHGOTHYEN-OF, and” ©f o7 abl y

to atohiciLty in
ais3-18;z¥n

. .cd) compounds of the formula

(RIS)FE 3—(319)1, o ' @)
O i -

wherein B is a C;_g-alpha,omega-alkylene; p is an integer from 0 to (d-1); b is an integer

which is (d-p-1); dis 4 to 7; each Ryg is independently H or a C;_4alkyl which s unsubsti-

tuted or substiu;ted by at least one Ry; each Ry is independently hydroxy which is free,

4 etherified by Ry, or esterified by Ryy; each Ryg is a C, 4 straight or branched oxyalkylene

: 6_r poly(C, 4 straight or branched oxyalkylene), the terminal oxygen-of whichis boundto - .

- H or Ryy; and each Ry, is independently an acyl of a C,.o4alkanoic acid or a Cy pqalkenoic” -
acid; provided that in each compound of formula IX there is at least one free hydroxy
group, and at least one Ry, group. Compounds of formula VII are typically available from
Miranol under the names Mirataine® and Miranol®; compounds of formula VIII are |
available under the names Igepal ca®, Polytergent® and Triton X®; and compounds of
formula IX are available under the Span® and Tween® brand names.

Hereinbefore and hereinafter "lower", such as in lower alkyl, refers to residues having up
to 7 carbon atoms, preferably up to 4 carbon atoms.

Preferably the compounds of formula I are selected from

1'15 . OH
caa) zl-NH-(CH,)s-liI@-CmCHCHzo P=0 m
R 3

NP ¥ L L
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range of 5.0 %to.20 % sodiumchloride, preferably in the range of 8.5 %to
17.5 % sodiumchloride, nore preferably about 10 % to 15 % sodi um chl ori de,
nost preferably. about 12.5 % sodi um chl ori de. The nost preferabl e conpound
for use as a tonicity builder is sodiumchloride, although any conpatible
(ocularly conpatible if ophthal mc device disinfection is the intended
usage) inorganic or organic salt which does not interfere with the other
conponents will do. The overall saqlgution tonicity should preferably be at

| east equivalent to 7.5 %to 12.5 % nore preferably about 10 % aqueous
NaCl . The tonicity builder amobunts required can be adjusted by those of
ordinary skill to have the sol ution neet these overall nore preferable
limts,,Typigal ICIt ilders Jincl ude ht hal m cal |y accept abl e

al kal | HBS %&gf 'ﬁ?a‘ﬁ hg‘u #?L“M&P%%dﬁ%oy hosphate, carbonate,
sulfate, etc. The nost .preferred tonici ty buil der is sodiumchloride. The

surfactant may present in an anoun m O to about 25 % by wei ght
but, is usually]present in unt o about| 2 %to about 15 % by wei ght,

pr ef er ably abou % 2 ' preferably about 5 % by
wei ght 3" about C%I o @oﬂ% ?e formul ati onMowever, |ess
than 2 % may al $o0 be used. Th urfactant isgselected fromvirt uaI |y any

ocul arly acceptabl e surfactant including non=*onic, anionic, and anphoteric
surfactants, and furthernore, if the-ultimate use is not ophthalmc, the

COMPONERLASNRCH: f10LoRe sHARABFREL ALY aREBEHoALA Bned HEYE hat decks

one doublc bond between R4 and one of the nitrogens attached to Ry4; and

e 2y NE-(CH3)y N®-CH,CHCH,01—P=0 )
' Rg .

wherein Z, 1s C;5.14alkanoyl, one of R7 -and Rgi is carboxy Jower alkyl, and the other of R—,
and Rgis hydroxy lower alkyl. '

: | -Compounds of formulae II-IV are available from Mona Indusmes, N ew J ersey under the
series trade name Monaquat®-P More preferably, within formulae ]I IV, are the - B
compounds

caaa) [Z;-NH-(CH,);N®(CH;),-CH,CH(OH)CH,0};-P=0-3C1° (V) wherein Z, is Cg 17~
alkanoyl (available under the name Monaquat®P-TC) or Cy5.14alkanoyl (available under
the name Monaquat®P-TD),

caba) compounds of formula I, available under the name Monaquat®P—TZ; and

CH,C00°® .
caca) Zq-NH(CHZ)z-IiIe-CHﬁH(OH)CHgO-——P=0 | (VD)
(CH,),0H

wherein Z, is C;5 14alkanoyl, available under the name Monaquat®P—’I'L. The most
preferable compound of the Monaquat®P series for use in the instant invention is



- 6- ca) conpounds of formula | (AnSur-OQerr]-P=0

(1) wherein the group AnBur is of the fornmula [err] wherein each of Rerr]
and Rlerr]« is independently |ower al kyl, hydroxy |ower alkyl, or carboxy

| ower alkyl, R err] is hydrogen, |ower alkyl, hydroxy |ower alkyl, or
carboxy lower alkyl, Z is an al kanoyl of 6-18 carbon atons or Z together
with Rerr] and Rlerr] is a carbon substituted by (Jerr]alkyl; and n and m
are each independently 1 to 4. \Weye AnBSur contains a net charge a
suitabl e ocularly acceptable counter ion, such as a hal ogenide, e.g.
chloride, is also present in an appropriate anount. The three Anfur

radi cRionagn®PerTt, N, sahPowids SF FSRBVI. Cuthp dHn§§ R ﬁon%hia It Beeealfysur

&Eﬁlé?%%mc&spﬁ?m Qgér%%%'ts 405k f 668 e RO o YRR &0y i o ehch

of R[mcruhe@.hdrcﬁ[byre]femﬁcd ndependently | ower aI kyI hydroxy | ower al kyl, or
carboxy |l ower alkyl; R12 is an al pha, onega-al kyl ene of 1 to 6 carbons V\/m ch
i s unsubstituted or substituted by | ower al kyl, hydroxy, or hydroxy | ower

al ky| Anether piefarred dlass of piriactamsinclodes pc}laxmremyers@po wapesnds of the

for MyrRroxapols, poloxamines, polyethyleneglycols, polypropyleneglycols, polypropylene- -
glycol-buteths, polypropyleneglycol oleates, polypropylene-pareths, tetrahydroxypropyl-
.ethylencdiamine, ceteareths, NTA salts, EDTA salts, and pentetaté salts.

‘Within this group, esPcczally useful are:
poloxamers 101, 105, 108, 122, 123, 124, 181, 182, 183, 184, 185 188, 212 215 217,
231, 234,235,237,238, 282, 288, 331, 333, 334,335, 338,401, 402, 403 and 407,
meroxapols 105, 108, 171, 172, 174, 178, 251, 252, 254, 255,258, 311, 312, and 314;'
poloxamines 304, 504, 701, 702, 704, 707, 901, 904,908, 1101, 1102, 1104, 1107, 1301,
1302, 1304, 1307, 1501, 1502, 1504,.and 1508; '
~ polyethylene glycols selected from PEGs 4,6,8,12,20, 32 40, 75, 150 and PEG 6
methyl ether; : e
;- polypropylene glycols selected from PPGs 9 12,17, 26, and 30; :
. polypropylene glycol-buteths selected from ppg-5-buteth-7, ppg-7-buteth-10,
! ppg-12-buteth-16, ppg-20-buteth-30, ppg-28-buteth-35, and:ppg-33-buteth-45;
' ppg-26-oleate; . o I
Ppg-6-pareth;
tetrahydroxypropylethylenediamine;
ceteareth 27 and 55;
trisodium NTA;
trisodium EDTA and tetrasodium EDTA; .
.EDTA; and
pentasodium pentetate Each of these compounds can be found in the C.T.F.A. Ingredient
Dictionary.

The pH regulating component, when present, can be added as a preformed buffer or can be
formed in situ. If the pH of the solution without this component is suitable it is not
required, although its presence is desirable. Any ocularly compatible inorganic or organic
acid or base or buffer system can be used. Typical buffer systems include the well known
phosphate or borate systems. Other suitable organic buffer systems include, without
limitation, the lactate, pyruvate, citrate, tartrate, acetate, and laurate systems. Preferably

cesdty, . .. . .
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-7- (Rerr])[err]CGRerr]-C(Rerr])[err] QR err])[err]-H wherein each
R14 and each R16 is independently ClLerr]alkyl; Rerr] is (Jerr]-al phaonega-
[err] al kylene, each Rlerr] is independently -CHerr]CHerr]O,
-CHerr]CHerr]CHerr]O, or -CHerr]CHO; and ais 3-18; and cd) conpounds
of the fornula [err] wherein Bis a (Jerr]al pha, onega-al kyl ene; p is an
integer fromO to (d-1); b is an integer which is (d-p-1); dis 4 to 7,
each R err] is independently Hor a (Jerr]alkyl which is unsubsti- tuted or
substituted by at |east one R ers]0- each Rerr] is independently hydroxy
which is free, etherified by Rlerr], or esterified by Rerr]; each Rerr]
is a (Jerr] straight or branched oxyal kyl ene orpoly((Jerr] straight or
br anshispld adjusting errepulating agantrisrsalectsdfrpami)qhosphiosic acid, betaacidolaeior Rierr];
and or a

ﬁeﬁh?n@[ &l acid ng @H%povg@agh a?eae@smk s Eﬂéregfeﬁrﬁ L?ﬁ&%@@b@ﬁ& hdd

d er enol ¢ aC| n eac ound of forrruaIXtherels
at |@a§tsa@rﬁelt &t W'(}Hxs \Anophthalmigally %ﬁccl"é%tm‘?fﬁémRP@tdraP J?88p. Conpounds
of f ptmﬁafgamml able from Mranol under the nanes
M rat ai ne and ranol ; conpounds of fornula VIII are avail abl e under the
nanmes 1gepal CA, Pol ytergent and Triton X[err] and conpounds of

Most preferably the buffer system used will have a pK in the range of the desired pH

range so as to maximize the buffering capacity. The most preferable buffer system is lactic
acid/lactate whichis preferably formed in situ by the addition of lactic ac1d alone. In the
case of lactic acid/lactate as the pH adjuster (i.e. buffer), the combined lactic acid and

- lactate are preferably present from about 0.5 to about 2 % by weight of the solution based

on lactate ion, more preferably about 0.75 % to about 1.5 %, most preferably about 1.1 %
of the solution. e e S

‘The pH of the final solution may be advantageously in the range of 3 to 7.0, preferably

5 to 7, more preferably about 5.5 to about 6. The lower pHs, while suitable, are '

advantageous in that minimum t]isirtfecting time is shortened over the same composition

- at higher pH, but disadvantageous in that reestabhshment of neutral pH is necessary : T
‘before a lens is placed back on the eye.
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'- ”I‘he v.rscosrty erihancer, when present, is present tohelpincrease: the softmon wscosny to

£ preferably not greater than 100 cps, more preferably not greater than 80 cps, still more

~ preferably not greater than 30 cps, most preferably not greater than 10 cps. Any ocularly
compatible nqu-ionic or quaternary ammonium viscosity enhanceris suitable. Examples
of non-ionic viscosity enhancers utilizable on the instant invention include: lower alkyl
celluloses (i.e. methyl cellulose, ethyl cellulose, etc.) hydroxy lower alkyl celluloses (..
hydroxy methyl cellulose, hydroxy ethyl cellulose, hydroxy propyl cellulose, etc.),

_hydroxy-lower alkanoyl cellulose, lower alkanoyl cellulose, and carboxy-lower alkyl-
cellulose, poloxamers, reverse poloxamers, ethoxylated ethylene diamines, etc.

Preferably, the viscosity enhancer is a cellulose ether, more preferably hydroxy lower
alkyl cellulose, most preferably hydroxy ethyl cellulose, such as HECQP 4400 available
from Union Carbide. In a most preferred solution, hydroxy ethyl cellulose is the viscosity
enhancer and is present in an amount of about 0.1 % by weight of the solution.

Another preferred class of viscosity enhancing agents includes poloxamers, reverse | ‘
poloxamers, meroxapols, poloxamines, polyethyleneglycols, polypropyleneglycols, poly- |



formula I X are avai | abl e under the Span and Tween brahd nanmes. Hereinbefore
and hereinafter "lower", such as in lower alkyl, refers to residues having
up to 7 carbon atons, preferably up to 4 carbon atons. Preferably the
conmpounds of formula | are selected from/[err] -8- wherein Rerr] and
Rlerr] are each (Jerr]alkyl and Z[err] is (Jerr]al kanoyl; [err] wherein R4
Is a carbon substituted by CJerr]alkyl and the dotted |ines indicate that
there is one doubl e bond between Rferr] and one of the nitrogens attached
to R4; and [err] wherein Z[err]-¥lss (err]al kanoyl, one of Rlerr] and Rlerr]
S carboxy | ower al kyl, and the other of Rlerr] and Rlerr] is hydroxy | ower
al kyl of formulae Il-1V.are available from kona |ndustri es, New
Jer %Wﬁoﬂlf@f ﬂgu i PIYPIoRYisnealneo! NE%‘E&LH}!YE‘PPH%CF'PWS P& erably, within
for rl‘lyk‘lﬁoa(yb topyléthylemsedidirine cogpsarsihss NBA8lts, EDTA salts, and pentetate salts.
[Z[ (% r (CHerr])[err]- CI-l[err]CI—l(O—l)Cl—l[err]O][err] P
e& Nﬁ p’\ﬁﬁé")rcé%‘%l\%’? ‘is (Jerr] al kanoyl (avail able under the nane -
l\/bnzmlmtapmrs 103,105, 108, @Z'.rlrl]?aal?é’ariSi(,IlS(Zal/& {186, 185, b8/ 1212; 215, 217, a
231,234,235, 237, 238, 282, 288, 331, 333, 334, 335, 338, 401, 402, 403, and 407;
meroxapols 105, 108, 171, 172, 174,-178, 251, 252, 254, 255, 258, 311, 312, and 314;
poloxaraines 304, 504, 701, 702, 704 707 901, 904, 908, 1101 1102, 1104 1107 1301,
1302, 1304, 1307, 1501 1502, 1504, and 1508;
polyethylene glycols selcctcd from PEGs 4, 6, 8, 12, 20, 32, 40,75, 150 and PEG6 -
methyl ether;
polypropylene glycols selected from PPGs 9, 12, 17, 26, and 30;
polypropylene glycol-buteths selected from ppg-5-buteth-7; ppg-7-buteth-10,- - -~ -~ - = - -+
ppg-12-buteth-16, ppg-20-buteth-30, ppg-28-buteth-35, and ppg-33-buteth-45;
Ppg-26-oleate;
. ppg-6-pareth; '
tetrahydroxypropylethylenediamine;
* ceteareth 27 and 55; '
misodium NTA;
tnsodmmEDTA and tetrasodmmEDTA . . o S
' pentasodmm pentetate Each of these compounds can be foundm tthT.F.A Ingredlent '
Dictionary.

>3

-

The solution bf the invention can be formulated from the above components in any
manner known in the art. For example the solid components can be dissolved directly in
the water, either simultaneously or sequentially, with liquid components being added
.thereto either before or after the solid components. Alternatively the solid components can
be triturated with one or more non-water liquid components and this mixture diluted with
an appropriate amount of water. It is brcferablc to dissolve all of the components (other
than the viscosity enhancer) first and then mix the viscosity enhancer into this solution.
Variations of the above will be apparent to the ordinarily skilled formulator.

The instant solutions are rapid cleaning and disinfecting solutions for a wide range of
contact lens and other materials. Typically, one applies a few drops of the solution to the
lens material and rubs it for 5 to 30 seconds, preferably 10 to 20 seconds, more preferably
about 15 seconds. This is repeated for the opposite surface. The lens is then rinsed in water
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t he name Monaquat P- TD); caba) conpounds of fornula II1, avail able under the
name Monaquat[err]P-TZ; and [err] wherein Zerr] is (Jerr]al kanoyl,

avai | abl e under the name Monaquat[err]P-TL. The nost preferable conmpound of
t he Monaquat P series for use in the instant invention is -9-

Monaquat P- TL, i.e. conmpounds of fornula VI. Conpounds within fornula II
generally are disclosed in US Patents 4, 209, 449 and 4, 336, 385, the

di scl osures of which are includedherein by reference. Another preferred

cl ass of surfactants includes poloxaners, reverse pol oxaners, neroxapols,
pol oxam nes, pol yethyl enegl ycol s, polypropyleneglycols polypropylene-

?' %’Ccﬂr't%ﬁﬁﬁne Bétlay Iﬁaﬁdﬁé&ﬁﬁ@ pfefdrably QQttSQOts%nnPrrﬁw lpfeFerab _?_:fb\hs " d
etr oxyp € e n are salts, an
pent °§él§l’ ?%A)&WFH?HX’FW% eggbat%%é Sgchnés lﬂgr{ﬂbﬁgi’(isecﬁﬂ Waners 101,
105, llﬁﬁhmﬂtzi’, mds? Preféralily abBit 1 fidlite. Ibhgerl fidringl fines d8Acceptable,bbbnatl 7, 231,

ﬁifoifﬁ%svﬁ?aé@ﬁ%&g?%9&3@?%@63%2%‘%fgﬂ%&%%é%ﬁg%w%%%gf‘? Bt 311 510

and Jensespswiflenses,hesd Bogess and rigidigas peamepbdle leases. b loBmaeedals fa01, 1102,
1104, wililfl the thsfht solution can be used include bufilcon A, cabufocon A, crofilcon A,
~ deltafiicon A, deltafilcon B, dimefilcon A, droxifilcon, etafilcon A, hefilcon A, hefilcon B,

itafocon A, lidofilcon A, mafilcon A, ocufilcon A, ocufilcon .B, optacryl 60, pasifocon A,

pasifocon B, pasifgqon C, petfilcon A, phemfilcon A, polymacon, porofocon B, sila-

filcon A, silafocon A, tefilcon, tetrafilcon A, vifilcon A, PMMA, silicone/MMA copoly-

mer, MMA/glyceryl methacrylate copolymer, and poly t-butyl styrene. Others will be

- apparent to those of ordinary skill. : : e e e

Havmg fully descnbed the invention, the followmg Examples are prescnted 10 excmphfy
but do not hrmt the invention. . .

" “Example 1:15.72 g isopropyl dlcohol, 10.00 g of sodmm chloride, 10.00 g of

. Pluronic F-127 (poloxamer 407), and 15.00 gof Miranol H2M (concentrate havmg
apprommately 50 % solid) are chssolvcd in 49 3gof water (demmzed) andthe pH s

; ' ad;,usted with. concemrated HCl toresult in a soluuon accordmg IOThc mvennon havmg a
~ pHof 6.0. l\dicrobm‘loclcal datais presented in cxample 32, .

Example 2: Example 1 is followed except that the aniount of Miranol H2M is 20.00 gand
water is 44.3 g. Microbiological data is presented in Table 5.

- Examples 3 through 16: Examples 3-16 are prepared in the same manner as example 1 but |
_using the amounts set forth in Table 1 below. In each of these examples, 15.7 g of
isopropyl alcohol is employed and the pH is 6.0. Microbiological data is presented in
Table 5.
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1302, 1304, 1307, 1501, 1502, 1504, and 1508; pol yethyl ene glycols sel ected
fromPEGs 4, 6, 8, 12, 20, 32, 40, 75;150, and PEG 6 nethyl ether,

pol ypropyl) ene gl ycols selected fromPPGs 9,12, 17, 26, and 30;

pol ypropyl ene gl ycol -but et hs sel ected from ppg-5-buteth-7, ppg-7-buteth-10,’
ppg- 12- but et h- 16, ppg- 20- but et h- 30, ppg- 28- but et h- 35, and ppg- 33- but et h- 45;
ppg- 26- ol eate; ppg-6-pareth; tetrahydroxypropyl et hyl enedi am ne; ceteareth
27 and 55; trisodium NTA; trisodi um EDTA and tetrasodi um EDTA; EDTA; and
pent asodi um pentetate. Each of t hdse conpounds can be found in the C T.F. A
I ngredient Dictionary. The pH regul ati ng conponent, when present, can be
added as_a preforned buffer or can be forned in situ. If the pH of the

sol uti d@bl&gikhout this conponent is suitable it is not required, although

its pr | N pati bl e i norgani c or organic
aci d c;ﬁ%g@ge I@a(%i e‘?ﬁésgs emx%lg% Le it\J/gec?. Typi cal buffer systens include-
thé wgl | Nemo (g)h psphdgk or toral(@ syste(@. Ot her suitable organic buffer
sy st ens——rRetuge—a-theout—rHteat+or—tHe—t+at ate, pyruvate, citrate,
tartrate, cetH@| andSHaur atle s?@@ems. 5P3ef er abl y
4 1100 50 5.0 54.3
5 10.0 50 - 20.0 493
6 7.0 150 100 523 .
7 70| T15.0 15.0 4731
8 | 70|. 150 200 - {423
9 | 7.0 10.0 ' 10.0 57.3 |
10 7.0 {-- 100 '- 15.0 1523
11 7.0 10.0 1 200 47.3 -
12 7.0 5.0 10.0 62.3
13 70 5.0 150 57.3
-14--1 70 - - 50 - {1 - 200 - {523 --
15 50° 15.0 10.0 543
16 1100 15.0 100 49.3

Examples 17- 19 Examples 17 to 19 are preparedm accordance with example 1 cxcept
that 16 g of 1sopropy1 alcohol are used, the pH is 6 0 and thc amounts set forth in Tablc 2.

arc’employed.
;... Table2: , L i
- | Example | NaCl| Pluronic F-127|Miranol H2M| H,0)
| Noo @] ®@ | @ @
17 |{120| 100 1 100 520
18 |120| 150 10.0 473
19 |100] 100 10.0 49.3

Example 20; Example 20 is the same as example 19 except the amount of isopropyl
-alcohol is 20 g.

Examples 21-23: Examples 21 to 23 are prepared in accordance with example 1 using
hexylene glycol in place of the Miranol H2M. 1 g of Pluronic L-31 and 2 g of lactic acid
are used and pH is 3.0 in place of the pluronic, acid, and pH in example 1. The remaining

ingredients are used in the amounts shown in Table 3.



-10- said pH adjusting or regulating agent is selected fromi) phosphoric
acid, boric acid, lactic acid and cifric acid, ii) an ophthalmcally
acceptabl e salt thereof, iii) a mxture of said acid and said salt of said
acid, iv) an ophthalmcally acceptable inorganic acid and v) an
opht hal m cal |l y acceptabl e i norgani c base. Mdst preferably the buffer system
used will have a pKin the range of the desired pH range so as to maxim ze
the buffering capacity. The nost pyeferable buffer systemis lactic
acid/lactate which is preferably forned in situ by the addition of l|actic
acid alone. In the case of lactic acid/lactate as the pH adjuster (i.e.
bufferghgkhp combi ned lactic acid and lactate are preferably present from
about bout 2 09 by wei ght of the solution based on |actate ion, nore
-prefer&hhymmbahmpmmyB é%*f about 1.5 % nost preferably about 1.1 % of the

sol ut ijo The| pcaliolt h nal solution nmay be advantageously in the range

of 3 tjo %‘J 3re¢g@rab y(gd tjo 7, nore preferably about 5.5 to about 6. The

| ower [pHs,T W50 THDF, |are advant ageousi n that mi ni mum di si nfecting

tinme ils rt pnegs ovef e |same conposition at higher pH but

di sadvantﬁgeo hiy- thatheestabllshrrent of neutral pH is necessary before a -
| ens i's—ptaeed—back—eh—the—eye. The viscosity enhancer, when present, is

pr esent to hel p increase the solution viscosity to
Examples 24-31: Examples 24-31 are prepared in accordance with example 1 except that

1 g Betaine, with or w1thout hexylene glycol as stated in Table 3 is used in place of the

Miranol H2M and 1acuc acid (2 g) is used in place of hydrochloric acid and the pH is 3.0.

10 g of Pluronic F 127 is present in each of examples 24-31. The remaining mgredlents are
- set forth in Table 4. The solutions are adjusted-to 100 g by the addition of water. .

Table 4:
‘Example | Hexylene | Isopropyl
. Nop | Glyeal | Alcohol NaCl
R ) ® 1@-].- -
.24 0 20 | 10
- 25 0 30 10 -
26 0 | 40 10
271 30--|- 10 |10}
‘28 -3 | -0 |12]- 5
29 30 0 10 -
30 0 1 20 12
31 0 30 |12

Example 32: The solutions of examples 1 to 16 are tested for their effectiveness against

S. epidermidis as follows: The organism is cultured to a density of 108/ml in nutrient

broth. 0.01 ml of this inoculum is pipetted onto each side of a vifilcon A (55 % water) soft
.contact lens and left in contact therewith for 5 minutes. The inoculated lens is then

allowed to soak in 2 ml of each of the solutions tested for 0.5 to 1 minute and the number

of remaining viable organisms is determined. The results are reported in Table 5 below.
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preferably not greater than 100 cps,

cps,
gr eat

still
er than 10 cps.

anmoni um vi scosity enhancer

enhancers utilizable on the instant

is suitable.

nore preferably not greater than 80
nore preferably not greater than 30 cps,

nost preferably not

Any ocul arly conpatible non-ionic or quaternary
Exanpl es of non-ionic viscosity
I nvention include:

| ower al kyl

celluloses (i e. nethyl cellulose, ethyl cellulose, etc.) hydroxy | ower

al kyl celluloses (i.e. hydroxy neghkyl cellul ose, hydroxy ethyl cellulose,
hydr oxy propyl cellulose, etc.), hydroxy-Iower al kanoyl cellul ose, |ower

al kanoyl cellul ose, and carboxy-I|ower al kyl- cellul ose, pol oxanmers, reverse
pol oxapgyiss: et hoxyl at ed et hyl ene di am nes, etc. Preferably, the viscosity

enhanger—Ts_a cellulose ether nnre pre erably hydr oxy | ower al kyl .
cellu oSelpnomstyefSuwlyg hif Redyctiontin| cel | ul ose, such as HECQP 4400
avail g preferred solution, hydroxy ethyl
cellu gggxglrfs]ﬂtfe(&wp(dmni@s)e Agnqab@rnggi% I's present in an anount of about
0.1 %Dy WgT gNY 0T 5 YB& KR! Ut on. gAgA)pyne preferred class of viscosity
enhangi ng agentls' i ] po oxaﬁg ¢ver se pol oxaners, neroxapols,
pol oxam nes, pql yethylgenegl ypol $60 I ypr opyl enegl ycol s, poly-
propyl eneglycoll- but etggs, pol ypr ogdliycol ol eates,
pol ypf opyl gne-paret g tetr at Ogggyw ¢pyl et hyl enedi am ne, ceteareths, NTA
salts| EDTE sallts, a8k 108ntef at eogedd % |[Wthin this group, especially =
usef ul are7 polloxanenlx 1031, [L05,99.08% 122, 123, 124, 181, 182, 183, 184,
185, 188, 312; |215.:6:2%7102 99.94% |
: 9 -0 100% -
10 0 100 % -
.11 10 99.999 %
S, [ SO RO | R, 100 % < |- -

13 .25 99.997 %

14 1.5x 102 99.98 %

15 7.6 x 102 99.92 %

16 0 100 %

Example 33: Solutions of the exanjplés set forth below are tested for effectiveness against

“ Acanthamoeba castelanii cysts as follows: A 107 cyst pelletis dissolved in 10 ml of test

solution to result in 2 10° cyst/ml concentration in test solution. At the times specified

+ -below, 1 mlis withdrawn and diluted with 49 ml of salineto resultm acyst concentranon e
" wof 2% 10 cystfmil. 0.1-ml: of this diluted solution is then added to 101al of mutrientmedia - o

sothat the entire nutrient media begins witha2x 103cyst population. "The inoculated
nutrient media are cultured for 3 weeks at which point effectiveness is assessed as (g) total
kill (-_) or (b) partial or no kill (+). The results are reported in Table 6 below.

i
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231, 234, 235, 237, 238, 282, 288, 331, 333, 334, 335, 338, 401, 402, 403, and 407;

mer oxapol s 105, 108, 171, 172, 174, 178, 251, 252, 254, 255, 258, 311, 312, and
314; pol oxam nes 304, 504, 701, 702, 704,707,901, 904, 908, 1101, 1102, 1104,
1107, 1301, 1302,1304, 1307, 1501, 1502, 1504, and 1508; pol yethyl ene

gl ycol s selected from PEGs 4,6, 8, 12, 20, 32, 40, 75, 150, and PEG 6 net hyl

et her, polypropylene glycols selected fromPPGs 9, 12, 17,26, and 30;

pol ypr opyl ene gl ycol - but et hs selegigg from ppg-5-buteth-7; ppg-7-buteth-10,
ppg- 12- but et h- 16, ppg- 20- but et h- 30, ~ ppg- 28- but et h- 35, and ppg- 33- but et h- 45;
ppg- 26- ol eate; ppg-6-pareth; tetrahydroxypropyl et hyl enedi am ne; ceteareth

27 and;ggé E;isodiun1NTA; tri sodi um EDTA and tetrasodi um EDTA;, EDTA;, and
pent as entetate. FEach of these conpounds can be found in the C.T.F. A

I ngred eQ&mﬁbﬁt}Onafﬂkp&ﬁﬂéTﬁﬂd@ﬂﬁﬂ)(ﬁ the invention can be formulated from

t he abpve conponpents i'n any manner knownlin the art. For exanple the solid
Hnasple, o

eqdi ss¢l vedgdiregtly §n §he water, either simltaneously or
—H--A—et \,L_ulpgll'gllib :L.J'Ui ng added

conpon
~ sequen|

19
17
21
22
23
24
25
26
27
28

- 29
- 30
-31
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thereto either before or after the solid conponents. Alternatively the
solid conponents can be triturated with one or nore non-water [iquid

conmponent s. angl; diluted with an appropriate anount of water t
is preferable @ iiien%el éof t he conponents (other than the viscos

enhancer) firs the viscosity enhancer into this solution.
Vari ations of be apparent to the ordinarily skilled

formul ator. The instant sol utions e rapid cleaning and disinfecting
solutions for a wide range of contact |ens and other materials. Typically,
one applies a few drops of the solution to the |ens naterial and rubs it

for 5 . seconds, preferably 10 to 20 seconds e—p+e4 Ity about 15
secono@@%‘ri s is repeated for the opposite surfadHiS SHEé’T EA§ B%Nt hen rinsed
in water - 12- or normal saline for at |east{5 secRERIACERreferbbly 10 to
20 secondisilioingindicfianil g,g,ogﬁggrgg iggg stored—rmmormar saline for at

| east 20 seconds prefera 0 second to 15 m nutes, nost preferably
about 1 m nute. Longer storl ng times are acceptabl e, but not necessary. The
| nst and) s;el%xb w&lgmaf@es ﬂggﬂenﬂglyhel ahdve nethod for all types of contact

| enses; ens and rigid gas pernmeable |enses. Such lens
mat er i aI s7 %P \Xﬁf@'ﬁb{:ﬁ@ ?11% t soI ution can be used include bufilcon A
cabuf oco nwhcreur xaid y eachdindependeritly are zerd, to dbdutH0i wittotheprodsorthiat | con A,

droxifil cg ﬁ@% onA hefilcon A hefilcon B, itafocon A, lidofilcon A
, O

mafil caon cén. A, ocufilcon B, optacryl 60, pasifocon A,
b) an amount of a tonicity builder sufficient to raise the solution tonicity to at least the

equivalent of a 5 % by weight sodium chloride solution;

c¢) 0 % to about 25 % by weight of a compatible surfactant;

d) 0 % to about 2 % by weight of a pH adjusting or regulaung agent; -

e) 0 % to an amount sufficient to bring the solution viscosity to 100 cpsofa v1scos1ty
-enhancing agent; and

f) . the balance of a suitable solvent which is preferably water.

2. The composition of claim 1 wherein said surfactant is selected from - .
ca) coxﬁpounds of formula I
(AmSur-0)3-P=0 N ¢
wherein the group AmSur is of the formula
1 OH
Z-II‘T-(CHz)m'T-(CHy)n'CHCI'Iz' (TA)
Rs R,
wherein each of R; and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, Rs is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
an alkanoyl of 6-18 carbon atoms or Z together with R; and R, is a carbon substituted by

Cs-17alkyl; and n and m are each independently 1 to 4;

cb) compounds of the formula
I —

R O L




pasi focon B, pasifocon C, perfilcon A phenfilcon A polymacon, porofocon -

B, sila- —f—H—een—A——st‘t‘aijeT)’A tefilcon, tetrafilcon A, vifilcon

t - butyl st

fully descr
exenplify b
al cohol, 10.00 g of sodiumchlorigg,. 10.00 g of Pluronic F-1

be apparent to those of ordinary skil

silicone/ MVA Wﬁfw gI yceryl methacryl ate copol yner, and poly

A, PMVA

| . Having

|on the f.oll ow ng Exanples are presented to
the I nvention. Exanple 1:15.72 g isopropyl

Xamer

407) , and 15.00 g of Mranol Hz2M (concentrate havi { g@o FmgeBEiN 0 %

solid) are dissolved in 49.3 g of water (deionized J‘t |s
with concentrated HCl to result in a solution accoerdin t..\, 1

adj ust ed
vVEnt i on

Exanple 2: Exanple 1 is f¢M owed except that the amount of M ranol

having a pH of 6.0. M cro% i ological data is presented in exanple 32.

H2M i s

20.00 g and water is,4 ol ogical data is presented in Table 5.
Exanpl es 3 through %%iﬁp%&@& are prepared in thIame manner as -

exanple 1 but using the

unts set forth in Table 1 below. In each of

these exanples, 15.7 g of Rygopr opyl al cohol is -enpl oyed and t he pH is 6.0.

M crobi ol ogi cal data is present ed in Table 5. -13 -

wherein Ry is:alkyl of 5-17 carbon atoms or 2 Cg pgalkanoylamino; each of Rm and Ry is

. independently lower:alkyl, hydroxy Tower alkyl, or carboxy lower alkyl; R_u is an
alpha,omega-alkylene of 110 6 carbons which is unsu_bsn_tuted or substituted by lower
alkyl, hydroxy, or hydroxy lower alkyl; and R is alpha,omega-C, salkylene; -

'cc) compounds of the formula

R15CR15-CR14)2 '(_)(Rn)a-.;H | (VIII) |

i:vhétéin each Ry, and each Rjgis independenﬂy Cy4alkyk Rysis C1 _4-a1pha,omega-

ais 3—18, and

cd) compounds of the formula

. o
(Rls'\rE a—mlg)p @)
. o ;

wherein B is a C; 4-alpha,omega-alkylene; p is an integer from 0 to (d-1); b is an integer

. alicylene; e.achR17 :lsmdependcnﬂy—CHzCHZO- -CHZCH20H_20 or "'CchH-o- and

which is (d-p-1); d is 4 to 7; each R, is independently H or a C;_4alkyl which is unsubsti-

tuted oi'_substituted by at least one Rq; each Ryg is independently hydroxy which is free,

etherified by Ry, or esterified by Ry;; each Ry is a C, 4 straight or branched oxyalkylene

or poly(C, 4 straight or branched oxyalkylene), the terminal oxygen of which is bound to

H or Ry); and each Ry is independently an acyl of a C, y4alkanoic acid or a C,_4alkenoic

acid; provided that in each compound of formula IX there is at least one free hydroxy
group, and at least one Ry; group.
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Table 1: Exanple NaCl Pluronic F-127 Mranol H2M H err] O No. (9) (9)

(9) Tg) 3 —10.0 ~ 5.0 10.0 -59.3 4 10.0 5.0
15.0 Hasjé%e.ﬁ{ laced D- 0 20.0 49.3 6 7.0 15.0
10.0 15.0 15.0 47.3 8 7.0 15.0

20.0 || |I“H “”“10 0 10.0 573 10 7.0 10.0
15.0 10 o 20.0 47.3 12 00— 5.0
10.0 62 3 13 15.0 57.3 1|4THIS SHEED HASSBEEN
20.0 52.3 15 15 o 19 - 10.0 54.3 |16  REPIACED 15.0
10.0 49. 3 Exanpl es 17 19: Exanples 17 to 19 are preparedTmaccordahce

with exanple 1 except that 16 g of isopropyl alcohol are used, the pHis
6.0 and the amounts set forth in Table 2 are enpl oyed. Tabl e2:

3. The composition of claim 1 which is a topical medicinal composition, a cosmetic, 2

facial cleanser, a surgical soap, a shampoo, a household disinfectant, or an industrial
disinfectant.

4. The composition of claim 1 which is a contact lens polymer material cleaning and
disinfecting .soluﬁon-comprising

a) x%bywexghtofa C3,8a1ky1ene glycol, and SR e S iy
¥y % by weight of a C, galkanol ) . . '
wherein x and y each mdependcnﬂy are zero to about 50 wnh the provzso ﬂxat

s /104922 1.0; e C e
b) .anamountofa tomcny builder sufficient to raise the solution tonicity to at least the :

equivalent of a 5 weight sodium chloride solution; oo

c) 0%toabont25% by ‘weight of an ophthakmcdewce materjal compauble surfactant,
d) * -0 % to about 2 % by weight of a pH adjusting orregulatmg agent;
€)' "0 % 10 an amount siifficiént to bring the solution viscosity 1o 100 cps of aviscdsity
' ..cnhancing agent;and - h . _
£ the balance of a suitable solvent which is preferably water.

o AT 8.
1,

TR

5;'Tﬁc solution of claim 4whéré‘in yis zeroto about30 -and comprising. 0 toabout -
15 % by weight of said surfactant. '

L

6. The solution of claim 4 comprising
a) about 10 % to about 50 % by weight of a C5 galkylene glycol and
about 2 % to about 30 % by weight of a Cl_ealkanol

b) an amount of an ophthalmically a_cceptablc alkali metal or alkaline earth metal halide,
phosphate, carbonate, or sulfate which is sufficient to raise the solution tonicity toa 5 % to
20 % by weight sodium chloride solution;

c) 0 % to about 15 % of an ophthalmic device material compatible surfactant selected
from '

ca) compounds of formula I

(AmSur-0)3-P=0 _ @

Do W per s *= ¢ Lt M 5 = e an Nty
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Bbnple NaCl Pluronic F-127 Mranol H2M Herr] O No. ‘(g) (9)
f (g) 17 12.0 10.0 10.0 . 52.0 18 12.0 15.0
47. 3 19 10.0 10.0 10.0 49. 3 Exanpl e 20: Exanple 20

the sa dexcept the amount of isopropyl alcohol is 20 g.
npl es 2 21 to 23 are prepared in accordance with exanple 1
¥ ng hexy pl ace of the Mranol H2ZM 1 g of Pluronic L-31 and

89 of lactic aC|d are used and pHis 3.0 in place of the pluronic, acid,

g pH in exanple 1. The rennini ng0Fngredients are used in the anounts

fown in Table 3. -14- Table 3: Exanple |Isopropyl NaC No. Al cohol (9)
21 20 10 22 30 10 _

wherein each group AmSur is independently of the formula
) : _ THIS SHEET HAS BEEN

REPLACED

,  om

Z-N-CHy) N-(CHy),-CHCE- o
e TR Ry

P AR A e R
8 LA Ve e

' wherem each of Rl and R2 is mdependently 'lower alkyl, ‘hydroxy lower a]ky"l or carboxy
lower a]kyl Rsis 'hydrogen 1ower alkyl, 'hydroxy lowcralkyl or carboxy Tower alkyl Zis
an alkanoyl of 6-18 carbon atoms or Z together w w1th AR, : and R2 1s 2 car‘bon subsututed by
Cs-l—;alkyl, and n and m are each independently 1to 4; T

cb) cofnpounds of the formula

10 _ S e e

311 o

wherem Rg is alkyl of 5-17 carbon atoms ora Cs_zoalkanoylammo, each of Rm and Ru is
mdcpendenﬂy lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl; R;, is-an

- alpha,omega-alkylene of 1 to 6 carbons which is unsubstituted or substituted by lower
alkyl, hydroxy, or hydroxy lower alkyl; and R3 is alpha,dmcga—Cl_saJkylene;

N

cc) compounds of the formula

(R195C-R15-C(Ry¢)2 ‘Q—-O(Rn)a-H (VI

wherein each R;4 and each R,4 is independently Cl'_4alky1; R;5 is C; 4-alpha,omega-
- ' CH;

alkylene; each R is independently -CH,CH,0-, -CH,CH,CH,0-, or -CH,CH-O-; and
a is 3-18; and

L

st et - : A . . ; - ey AR




23 40 10 Exanpl es 24-31: Exanples 24-31 are prepared in
accordance with exanple 1 except that 1 g Betaine, with or wthout hexylene

glycol as stated in Table 3 is used in pl acemésﬁebtélaww lacehb M and | acti c

acid (2 g) is used in place of hydrochloric ac is 3.0. 10 g of
Pluronic F 127 is present in each of exanples I ni ng
u s

I ngredients are set forth in Table 4 1 The sol are adjusted to 100 g

by the addition of water. Table 4: arrpl e Hexyl ene | sopropyl No. dycol
Al cohol Nad 24 0 20 10 25 30 10 26

0 20 10 27 30 10 10, 28 364IS SHEET HAS BEEN 12
29 20 12 3] 30
12 Exanp?dé CQE‘PWH%S%%P%{‘?‘BWSA of exarrpl es 1 to 16 are tedted fREﬂ*ﬂn‘CeE:Di

ef fectiveness against S.- epidermdis as follows: The organismis cul tured
to a density of 108/m in nutgient broth. 0.01 nl of this inoculumis

pi petted onto each S|de of Ew |Icon A (55 %vvater) soft contact |ens and

left in contact therew® 19es. The inocul ated | eﬁK)l s then

wherein B is a C;_4-alpha,omega-alkylene; p is an integer from 0 to (d-1); b is an integer
which is (&-p-1); dis 4 10 7; each Ry is independently H or.a C;_galkyl which is unsubsti-
- tuted-or substituted by at least one Ryq; each Ryg1s independently hydroxy which is free,
-etherified by Ry, or esterified by Ryy; each Ryq is a C, 4straight or branched oxyalkylene
or poly(C,_4straight or branched oxyalkylene), the terminal oxygen-of which is:bound to H
- or Ry;; and each R,j is independently an acyl of a C,3;alkancic acid or-a-Cy.45alkenoic- -
acid; provided that in each compound of formula IX there is at least one free hydroxy
group, and at least one R,; group; | - |
or poloxamers, Teverse poloxamers, meroxapols, _poloxaxmnes polyethylene glycols,
polypropyleneglycols, polypropyleneglycol -buteths, po]ypropyleneglycol oleates, |

' polypropylene-pareths, teu'ahydroxypropylethylenedlarmne ceteareths, NTA salts, EDTA
salts, and pentetate salts

' -d).0 % to aboutz Yo 'by welght of a pH adJustmg or:egu'laungagent se‘lected from')
phosphonc acid; boric-acid, lactic acid and citric acid, 1) an ophﬂlalrmca]ly acceptable salt
thereof, iii) a mixture of said acid and said salt of said acid, iv) an ophthalmically
acceptable inorganic acid and v) an ophthalmically acceptable norganic base;

) 0 % to an amount sufficient to bring the solution viscosity to 100 cps of a viscosity
enhancing agent selected from hydroxy-lower alkyl-cellulose, hydroxy-lower alkanoyl
cellulose, lower alkyl-cellulose, lower alkanoyl cellulose, carboxy-lower alkyl-cellulose,
poloxamers, reverse poloxamers, meroxapols, poloxamines, polyethyleneglycols,
polypropyleneglycols, polypropyleneglycol-buteths, polypropyleneglycol oleates, poly-
propylene-pareths, tetrahydroxypropylethylenediamine, ceteareths, NTA salts, EDTA
salts, and pentetate salts; and

f) water.

7. The solution of claim 6 wherein the alkylene glycol is omitted.

T LU ||I|




allowed to soak in 2 mM of each of the solutions tested for 0.5 to 1 mnute
and t he nunber—of renai 20 ng Vi ame organisns is determ ned. The results are
reported i:n Ta Tabl e 5: Sol ution No. of Surviving

% Reduction i n splace of Exanpl e ' cont am nati on
Dl " Ii lo[err] 99.94 % 2 8.65 x
100% 4 50

(S. epidermdi s)

10[ err]

99. 995 % 5 2_9 995 % 6 , -
99.934 % 7 1x10[err] 99. 99% 8 ﬁ*é@éﬁ@% BEEN
99. 94% 9 0 £100% 10 0 1'%

8. The solution of claim 4 wherein said C; galkylene glycol is propylene glycol or
hexylene glycol; said C, galkanol is ethanol or isopropanol; said tonicity builder is an

_ opﬁthalnnically acceptable alkali metal or alkaline earth metal halide, phosphate,
carbonate, or sulfate;

said surfactant is of the formula  _

: R QR

z-1|~r-<CH2)m-N-(CHan-CHcH2 P=O i
R.3 | £ N 'R_z- N .-\:i-r--_.~ 3 P

wherein each of R1 and Rz is mdependenﬂy lower alkyl, hydroxy Tower alkyl or carboxy
lower alkyl, Rs is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
Cs.132lkanoyl or Z, together with R, :and R, is a carbon substituted by Cs_l7alky1 andn
. -and‘m are each 110 4,3n" assoclanon with sufficient ions. of counter charge to result ina
-eeom-TEL compound charge-of zero; . '
. said pH ad_]ustmg orre gulanng agent is seleécted from i) p‘hosphonc ac1d., bonc acid, lactic
: '- “acid:and citric ac1d, n)amophthalmlcaﬂy acceptable salt @e:eof, 1;1) a m1xtum of. s_a1d ac1d
7 and: said salt of said acid,iv)an ophfnailmxcally accci‘);aﬁé :mc;rgamc amd an:iﬁ;f) an
.ophﬂxalrmcally acceptable inorganic base; .

said viscosit); enhancer is selected from hydroxy—lbwer alkyl-cellulose, hydroxy-lower
alkanoy] cellulose, lower alkyl-cellulose, lower alkanoyl cellulose, and carboxy-lower
alkyl-cellulose.

9. The solution of claim 6 wherein said Cj_galkylene glycol is propylcnc glycol or

hexylene glycol; said C, galkanol is ethanol or 1sopropanol said’ tonicity builder is sodium
chlondc

said surfactant is of the formula

||II||I| |||I|| II||| ||I|I || |III




11 . .1-0_ 99. 999 %12 00 100%13 Co 25 ..

99. 997 %14 T T 1 sYx 16 er e 9998 L5 T 7 6-%x"102
99.92% 16, % 0 100% Exanpl e 33: Sol utians of the exanpl es
set forth below are tested for effectiveness aga &9

castelanii cysts as follows: A 10[err] cyst pell ei | I in 10 m of
test solution to result in a 10[err] cyst/m conc i st

solution. At the tinmes specified below, 1 m is withdrawn and diluted wth
49 m of saline to result in a cyst concentration of 2 x 10[err] cyst/m.

0.1 m of this diluted solution i s2Xen added to 10Wa so
that the entire nutrient nedia begins with a2 x 10[e T @%HEW&EENR The
i noculated nutrient nedia are c Ituredck_g 3 weeks whi GEPpACED

effectiveness is asselssed as (a&thotaI II -) or (b) partial or no Kill

(+). The results are I <16- Table 6: Sol ution
Exposure Tine (mn.) 8 I‘hﬁh@ {&Q AF—O 5 _ .

2 3

‘wherein each of R;-and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower'z]k'yl, Rjis hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
Cg.1salkanoyl or"Z,~ together with R, ‘and R,, is a carbon substituted by Cs 3-alkyl, andn
and mare each 1 to 4, in association with sufficient ions of counter charge to resultina
net compound charge of zero; said pH adjusting agent is selected from hydrochloric or

lactic acid; and said viscosity enhancer is selected from poloxamer 407-and -~~~ -~ - -mome e
poloxamer 101. ' )

10. The solution of claim 7 wherein said Cz_salkanol is ethanol or 1sopropanol said
ton1c1ty builder is sodium chloride;

said surfactant is of the fonnula

| ‘zflit-(CHﬁm-il*i-_(CH'z)néi:HCHé '
| R Ry

wherein each of R; and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, Rs is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
Cg.1salkanoyl or Z, together with R; and Ry, is a carbon substituted by Cs_j7alkyl, and n
and m are each 1 to 4, in association with sufficient ions of counter charge to resultin a
net compound charge of zero; said pH adjusting agent is selected from hydrochloric or
lactic acid; and said viscosity enhancer is selected from poloxamer 407 and

poloxémcr 101.

11. The solution of claim 9 wherein said surfactapt is of the formula

R

RN IIIj\ -




9 + 19 + 17 - - - - 21 + 22 + 23
24 + 25 +26 - 28 29 30 +. 31 + 1. A

sol ution fqr Les%n' Ok, ia nf ecting contact |enses conprising a) x % by
wei ght of a (i'[cil ycol, and y % by weight of a ([err]alKanol
wherein x is zﬁ“‘ II Is zero to 30 with the proviso that x/10 +

y/2 [err]1.0 ——or
_ THIS SHEET HAS BEEN

-24- REPLACED
I CH,C00®.
c11-c13a11<y1-c-NH(CH,)z-rfe-CHZCH(OH)CHz P=0.
1 (CH,),OH 3

12. The solution of claim 4 wherein said C;_galkylene glycol is propylene glycol; said
lower alkanol is isopropyl alcohol; said tonicity builder is sod.tum chlondc said surfactant

is of the formula S :
a ceoo® g
C11-Cl3alkyl-C—NH(CI—I;)z-liIQ-CHﬁH(OH)CHz —P=0;

ioon 1.7 —

said pH adjusting or regulating agent is lactic ac1d, and said v1scos1ty enhanccr is hydroxy
ethyl cellulose . e e

13.The solut'ion of claim 4 wherein: saidC;:,_,;alkylene glycol is presentin an-amount of -
about 21 % by weight; said lower alkanol is prescntm an-amount of about 16 % by _

" weight; smd surfactant is present in :an -amount of: about 5 %bywelght;,smde adjusnng T
orregulanng agent is present in-an-amount: of about 11% by welght; sa1cl tomcny builder R
is present in.an amount equivalent to-a 12.5 % sodium- chlonde solution; and said v1scosny
enhancer is present in an amount of about 0.1 % by weight.

14. The solution of claim 4 comprising 0 to 30 % hexylenc. glycol, 15 t0 20 % isopropanol,

7 t0 12 % sodium chloride, 5 to 10 % of Miranol, 5 to 15 % of poloxamer 407 or 101 and
water.

15. A method of disinfecting and cleaning a contact lens polymer material comprising
rubbing the surface of said polymer material with an effective disinfecting and cleaning

amount of a solution of claim 4, followed by r'msing' said polymer material with normal
saline.

16. The method of claim 15 wherein each surface of said polymer material is rubbed with
said solution for about 15 seconds and then the entire polymer material is rinsed with
normal saline for about 10 seconds.

e |11




b) an anobunt of a tonicity builder sufficient to raise the solution
tonicity to the equivalent of a 5 to 20 % by wei ght sodi um chl ori de
solution; ¢) 2.to 25 % by weight of a ophthalmc device material conpatible
surfactant; d) 0 to 2 % by weight of a pH adjusting or regulating agent: e)
0 %to an anmount sufficient to bring the solution viscosiy to 100 cps of

vi scosity enhancing agent; and f) the balance of a suitable solvent which
is preferably water. 2. The solution of claim1l conprising a) 10 to 50 % by
wei ght of a ([err]al kyl ene glycol 82f-2 to 30 % by weight of a

( err]al kanol ; b) an amount of an ophthal mcally acceptable alkali netal or
al kaline earth netal halide, phosphate, carbonate, or sulfate which is
sufficient to raise the solution tonicity to a 5 to 20 % by wei ght sodi um
chl ori dp7 s9lehdtAid ofdlaitn 16 whereid £fid pElyaieh aadriil & ifl @ femBitadsontict Ragpat i bl e
surfactant selected from ca) conpounds of formula | (AnBur-Oferr]-P=0

(I') wherein each group AnSur is independently of the fornmula [err] wherein

each of 1§ Rerthethod of Eleins 1 6 whereintl s4ié riclsing kﬁﬁP'l”m"“&ﬁlbylsmhmm golymeer
al kyl, of C‘%{ D0%5fmal saline for about 1 minute.

19. Use of a composition accordmg 1o any of c1a1ms 4 to 14 for d1smfect1ng and cleamng a
.contact lens polymer material. :

. :20. Method of manufacture of a composition of any of cldiros 4 to 14 characterized by
convenient mixing of the individual components. '

" FO 7.4/ID/cc*

i e THIS SHEET HAS BEEN{ -
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-18- lower alkyl, Rerr] is hydrogen, |ower alkyl, hydroxy |ower alkyl, or
carboxy lower alkyl, Z is an al kanoyl of 6-18 carbon atons or Z together
with Rlerr} and Rlerr] is a carbon substituted by (Jerr]alkyl; and n and
are each independently 1 to 4; cb) conpounds of the formula [err] wherei
Rlerr] is alkyl of 5-17 carbon atons or a ([err]al kanoyl am no; each of
Rlerr] and R err] is independently |ower al kyl, hydroxy |ower al kyl, or
carboxy lower alkyl; R err] is an al pha, onega-al kl ene of 1 to 6 carbons
which is unsubstituted or substituted by | ower al kyl, hydroxy, or hydroxy

| ower al kyl; and R err] is al pha, onega-( err]al kyl ene; cc) conmpounds of the
formula [err] wherein each Rlerr] and each R err] is independently

Cerr]alkyl; Rerr] is (Jerr]-al pha, omega- [err I Rlerr] is
|ndependently CHerr]CHerr] O, CH[err]CH[err]v @ﬁ V‘iﬁ@f‘
-CHerr]CHO; and a is 3-18; and cd) conmpounds of the forrrula wherein B is
a ([ err]al pha, onega- alkylene pis anlnteger fromOto(d 1); bis an

i nt eger WhIChIS i deptly Hor a
C[err]al \H‘ e , L5EN . H Ehal. = -.\' 1;
each R[qg]gﬂxsgs mdependently hydroxy V\:hl ch IS free

one Rlerr];

—

Abstract of the Disclosure

A disinfection sol;lfion, primarily for use in conjunction with contactlenses is disclosed
* ‘comprising an amount of a pharmaceutically acceptable ionic salt whichis eéuivalent in
- Jonic strength to at least 5 % w/v sodium chloride, atleast-one of a C2.5a1k3n01 and a.
C;_galkylene glycol, a pharmaceutically acceptable sm'factant, opuona]ly 4 buffer and 2
viscosity enhancing agent, and water.

This Sheet Has Been Reﬂlaced
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- 19- etherified py Rlerr]l or—esterified by R[gﬁ Qﬁﬂg[ﬁz err]

straj ght® or bran hﬂEPmCEaﬂENWI%To' pol y(Cferr ched

oxyal kyl ene), th re-Hﬁ—naI'“ bf which is bound to H or and

each Rerr] is i d peﬁv‘% y‘gﬁ cyl of a (Jerr] al kanoic acﬁ%‘)‘e‘\d SHEEE
ot ha

( err]al kenoi c acud p }n each compound of formula I X there is
nme

at least one fr nd at31east one Rl err] group; or
pol oxamers, rever e pol oxarmers, oxapol s, pol oxam nes,

Bg: )}igﬁ g)pl)lyleeﬁléb¥ 3 t lgf’s gglgtccgél ap; F'a\é Mﬁgggllugggsga\%%%fuﬂnc I}dgslcns

t et r ahydr oxgase ch:;ahst dmdldmeﬂ:cam, mpxcai emaﬁﬁcfaétbmmd%ﬂ'dh s:akmeuc, a1 cdednts haedd
pentetate s t agent
selected f r%%n&rﬁ:f (ﬂ%osechgg go %Jrg‘%l gﬁasog%%‘?ﬂégé Hoﬂgc gﬂ&é@:g% gm d,
ii) an ophmdn :}ufmdam@rx disinfeqientedsinral .and;nqdmi mmpr@e@ﬁdlgzaqumu
:Rg \5; ;i' gnsgiénc(&eaiﬁi %ﬂgﬁégﬁ%g ﬁ'@atﬁiéggs:‘ﬁfisgétmglgg%ﬁﬁ% f&’lrﬂldoﬁ%ﬁfii&hﬁwac' d
suf fi ci ent &ﬁilﬁﬁa}i‘ﬁg"‘aﬁﬁg apR B%‘?sgﬁ 1§ 5‘16‘9"@)’3 stﬁmalci/’i"s%gf fFonract

enhanci ng algastiskdaighie afxﬁ.ﬁgﬁdgitdemxy | ower al kyl -cel | ul ose, hydroxy-| ower
al kanoyl cellul ose, "I ower alkyl-cellulose, |ower alkanoyl cel | ul ose,
car boxy- Iomer al kyl -cel l'ul ose, pol oxanmers, reverse poloxaners _met r oxapol s,

pol oxani nesIn fwbspadesysenseghy tnstant ipysnenisa Gsinfpction selution comprising at least
pol ypr opyl eﬂggg y&gﬁaﬁgﬁg@t hs, pol ypropyl enegl ycol ol eates, poly-

(a) atleastone of a C, qalkanol'and a C3_ga1kylenc ‘glycol;-

(b) a tonicity building agent in an amount such that the invention solution would have a
tonicity equivalent to that of2 5 % or more concentrated aqueous sodinm chloride
solution; and

® an appropriate solvent. |

Additional cbmponcnts which may be p-resent inclﬁdc'a surfactant (for enhanced cleaning
capa.bxhty and some antimicrobical effect if a quaternary ammonium compound); apH

' :rcculator and a viscosity builder. Other. componcnts may: also e prcsentwmcn are typ1ca1
for the type of formulation useful for the purpose to which the inventive solution is being
put. Hence if the solution is to be a cleanser where surface scratching is not of concemn,
agents such as silicon dioxide may be present as well.

More specifically, the invendon is directed to a disinfecting and cleaning composmon
comprising

a) x % by weight of a C; galkylene glycol, and
y % by weight of a C, 4alkanol
wherein x is zero to 50 and y is zero to 30 with the proviso that x/10 + y/2 21.0;

b) an amount of a tonicity builder sufficient to raise the solution tonicity to the
equivalent of a 5 to 20 % by weight sodium chloride solution;

c) 2to 25 % by weight of an ophthalmic device material compatible surfactant;

d) 0to2 % by weight of a pH adjusting or regulating agent;

e) 0 % to an amount sufficient to bring the solution viscosity to 100 cps of a viscosity




pr opyl ene- paret hs

salts, EDTA salts| RERLAGEMEMT SHEEE
"lower" refers to}res '

| et hyl enedi am ne, ceteareths, NTA

ts; and f) water; wherein the term

to 7 carbon atons. 3. The sol ution of
claim2 wherein the allzﬁme ?j cplfis omtted. 4. The solggmeEMEN&ISHEﬂl
wherein said CJerd] al a %o s propyl ene glycol or hexylene glycol;
said Jerr]al kanolf its_ethanol or.J spprdpanol; said tonicity builder is an
ophthalm cally acg¢eptabl e al kali mejal or alkaline earth nmetal halide,
phosphat eE car honate—et—sut-fate;—sai d surfactant is of the fornmula - 20-

[err] whelei nenhan¢ingRgeqtednd and R[err] is independently |ower alkyl,

hydr oxy | byer walbklhce 6f a GEaBRORSIVeRRhichlikpreferiblgwateri s hydrogen, | over
al kyl, hydroxy | ower alkyl, or carboxy lower. alkyl, Zis ([err]al kanoyl or

Z, together with Rlerr] and err] is a carbon substituted b%/uﬁg[grr&gl kyl ,
and n and Fheaskovegompesition prefemblyscomarises @ % 1 ahous 1 7 of cIEPIUBAS) 8R4 BRunt er

charge to § o5 tvelight 3f BT, LIRS PRskefIMRERINGY is2Ridio dbduf3RH adj usting or

regul ati ng agent 1's seleCted fromi) phosphoric acid, boric acid, lactic
The formulations of the invention are typically used by contacting the surface to be treated
with the formulations, rubbing up the formulation on the surface from 5-30 seconds and
rinsing. the treated surface. In terms of the préferred use, contact lens disinfection, the
solution is placed on the lens in the same manner as any other cleaner or disinfectant for
contact lenses, Tubbed lightly for 5-30 seconds and rinsed with water or normal saline as
appropriate.

In the typical formulation of the invention, the C; galkylene glycol is present from about
10 % to about 50 % by weight, preferably about 15 % to about 40 % by weight, still more
preferably about 17 % to about 25 % by weight, most preferably about 21 % by weight of
the.entire formulation. S

The C;_galkylene glycol is preferably selected from 1,2 or alpha,omega giycols such as
1,2-propylene glycol, 1,2-butylene glycol, 1,2-pentylene glych 1,2-hexylene glycol,

: 1,é-propylcnc glycol, 1,4-butylene glyéql; lﬁ-pcntylené'_glycol, and 1,6-hexylene glycol.
Also preferably, the Cy_galkylene glycols are C; or C, alkylene glycols such as
1,2-pr0pyléhe glycol, 1,3-propylene glycol, 1,2-butylene glycol, 1,3-butylene glycol,
1,4-butylene élycol, 2,3-butylene glycol, 2-methyl-1,2-propylene glycol, and 2-methyl-
1,3-propylene glycol. Most preferably, the Cz_galkylene glycol is 1,2-propylene glycol or -
1,3-propylene glycol. Another highly preferable glycol is 1,6-hexylene glycol.

The lower aikanol, when pi'cscnt, may be used in amounts up to about 50 % by weight, but
usually is present from about 2 % to about 30 % by weight, preferably about 10 % to about
20 % by weight, most preferably about 16 % by weight of the entire formulation. Lower
alkanol is selected from C, 4, preferably C; 4, straight or branched alkanols, such as
methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and t-butanol, more
preferably isopropanol or ethanol, most preferably isopropanol.

When both the glycol and alkanol components are present, they may individually be
present in amounts below the foregoing minimums provided that the sum of the % fraction
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osity enhancer is selected from hydroxy-I| owerf
hydr oxy-1 ower al kanoyl \cNg | ul ose, | ower al kyIRQgEMEMF&B-eSHEET
cel l ul ose, and carboxy-1lo 5. The sol ution joff claim 2
err]al kyl ene glycol is propylene glycol or hgxyl e2g JULy 9998
j.s ethanol or isopropanol ghgEbyi | der is
rd surfactant is of the foﬁ%ﬁl—&%‘@m wher el neactrof J
r] is independently | ower alkyl, hydroxy |ower_alkyl, or

thluﬁiﬁﬁm@mMWWMsﬂcoﬂmnsxy | ower al'kyT,
r al kyI Zis C[err]al kanoyl or Z, together with Rl err] and

rbon stlﬁute X aerrlal!kél1 and n and mare each 1 to

Bh ter charge to result in a net
ofyﬁeb)ovletsbmfarﬁj_;aﬂpndtl ng agent is selected from

wherdin A@i&h%f&hﬁ 26094 50  with BEREbYisERIGIIEE y22 18 ect ed
85 7 aioda? o 2 RiEty $itilder sufficient to raiss the solution tonicity o the

equivalent of 2 § o 20 % by weight sodium chloride solution;

2 tn 25 % by weight of an ophthalmic device material compatiblo surfactant;

0 t0 2 % by weight of a pH adjusting or regulating ageat;

0 % to an amount sufficient to bring the solution viscosity to 100 cps of a viscosity
enhancing ageat; and

the balance of a suitable solvent which is preferably water.

c)
d

f)

2. The solution of claim 1 comprising .
a) 10 10 50 % by weight of a C; galkylene glycol and 2 to 30 % by weight of a Cp galkanol;

b) an amount of an ophthalmically acceptable alkali metal or alkaline earth metal halide,

phosphate, carbonate, or sulfate which is sufficient to raise the sotution tonicity to 2 5 0
20 % by weight sodium chloride solution;

¢) 2 15 % of an ophthalmic device material compatibie surfactant selected from
ca) compounds of formula [

(AmSur-0)3-P=0 ®
wherein each group AmSur is independently of the formula
1 H
Z-Iiucrﬂq)..- ~(CHy)y CHCH, (1A)
Ry R

wherein each of R, and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
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The sol ut,jon of cl ai‘ma--whe—_r-e-i—n—sa-i-?jt[ err]al kanol is ethanol or
i sopropanol ; said t qniREPLACEMENT gt s | sodi um chloride; said surfactant is
of tthe fornmula [err]} fieréin each off Rlerr] and Rlerr] is independently

f
| ower al kyl, hydroxy ljowery fljkyigegon ¢arboxy lower alkyl, Rerr] is
hydrogen, |ower al kyl ,} hydroxy lowen alkyl, or carboxy lower alkyl, Zis

e

C err] al kanoyl or Z,} tiegether—wtir-R drr]-Md Rerr], is :

substituted by Clerrjalkyl and n and rh are each 1 toREﬁLﬁCg@mi on with
sufficient ions of coUNTEr, charge to r l& Jn net .C ound char [y s
zero; said pH aM%GEﬁ%%@?W%MF?%W%@%%%
and sai d vi scosiatpikestyhnf €18  carbog|atomsaa Z togathq withRyaad Redya easbonymbstitatnd by
101. 7. The sol 'lwgﬁlm&wwdfq%%ct ant is of the fornula
[err] 8. The soldtion of claim1l wherein said (err]al kylene glycol is
propyl ene glycol; said |lower alkanol is ispropyl alcohol: said tonicity

bui | der i s sodi ch) ainiponbdssf tefiosmalar f act ant is of the forrmula [err] sai d

pH adj usting or regulating agent is lactic acid; and said viscosity
enhancer is hydroxy T
10

n,.n,,-Te-Ru-cooe | (VID

wherein Ry is alkyl of 5-17 carbon atoms or a Cg ypalkanoylamino; each of Rygand Ry, is
independently lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl; Ry, is an

alpha omega-alkylene of 1 w 6 carbons which is unsubstituted or substituted by lower
alkyl, hydroxy, or hydroxy lower alkyl; and R;3 is alpha,omega-C, salkylene;

cc) compounds of the formula

R10:CRi5CRg)2 -@—-O(Rl-,)‘-ﬁ (VI

wherein cach Ry4 and each R¢ is independently C,_alkyl; R, ¢ is C; 4-alpha,omega-
3

alkyleae; each Ry is independently -CH,CHyO-, ~CH,CH,CH,0-, or -CH,CH-O-; and
a is 3-18; and

cd) compounds of the formula

(Rm)rE:}«w)p (1>9)

wherein B is a C;_-alpha,omega-alkylene; p is an integer from 0 to (d-1); b is an integer
which is (d-p-1); dis 4 0 7; each R,q is independently H or a C;_4alkyl which is unsubsti-
tuted or substitated by at least one Ryg; each Ryy is independently hydroxy which is free,

* c L M s *



ethyl celluloese. 9. The solution of claim1 wherein said C[err]alkyl ene
glycol is present in an anount of 21 % by weight said | ower al kanol is
present in an anmount of 16 % by weight said surfactant is present in an
anount of 5 % by weight; said pH adjusting or regulating agent is present
in an anount of 1.1 % by weight said tonicity builder is presnet in an
anount equivalent to a 12.5 % sodi um chl gggde sol uti cosity
enhancer is present in an anount of 0.1% %?/ wei ght . g%"—"’%@ﬁl%%ﬁ
claim1l corrprlsmg 0 to 30 % hexyl ene glycol, 15 to 20 %lsopropanol 7 to

12 % sodi um chI bBRhDOELQ bmﬁmhkﬁl&b%s% op,brapched exyalieylens,
101 and wat er. t 8¢ brékichid) ﬁ'hﬂlﬂﬂb otwmchﬁibdmdm
conpri sing rubﬁa%%ge ur ﬁce of, sai ont £ ﬁ \hﬂEE c

di sinfecting a 'F@r? of 5
to 30 seconds, WWMMWMDCMP‘IMIMIWW mal
saline. 12. Th egrowp, BadlatdéascdndRy, grouprer ei n each surface of said contact

l ens is rubbed Pm’ﬁ'ﬂﬁg ﬁl miuﬂ:ﬂ I:QF:

contact lens is [lInse ‘? sallne éig %bsecond 1;5 E hod of
clai m 12 wher ei BPhPEeRYlSn; WWW act |ens

in normal sali rplipmpyl:nmpamls tetrshydidxypopylethyizhedisnine ccteareths N TAsals; EDTA
claims 1 to 10 Q¢ afld pédtleiic b1l and cleaning a contact |ens.

d) 0 1 2 % by weight of a pH adjusting or regulating agent sclected from i) phosphoric
acid, boric acid, Iactic acid and citric acid, ii) an ophthalmically acceptable salt thereof,
iif) & mixture of said acid and said salt of said acid, iv) an ophthalmically acceptable

inorganic acid and v) an ophthalmically acceptable inorganic base; -

- €) 0 % to an amount sufficicnt to bring the solution viscosity to 100 cps of a viscosity
enhancing agent selected from hydroxy-lower alkyl-cellulose, hydroxy-lower alkanoyl
cellulose, lower alkyl-cellulose, lower alkanoyl cellulose, carboxy-lower alkyl-cellulose,
poloxamers, reverse poloxamers, meroxapols, poloxamines, polyethyleneglycols,
polypropylenegiycols, palypropylencglycol-buteths, polypropyleneglycol oleates, poly-
propylene-parcths, tetrahydroxypropylethylenediamine, ceteareths, NTA salts, EDTA
salts, and pentetate salts; and

f) water;

wherein the term "lower” refers to residues having up to 7 carbon atoms.

3. The solution of claim 2 wherein the alkylene glycol is omitied.

4. The solution of claim 1 wherein said C; galkylene glycol is propyleae glycol or
hexylene glycol; said C, galkanol is ethanol or isopropanol; said tonicity builder is an

ophthalmically acceptable alkali metal or alkaline earth metal halide, phosphate,
carbonate, or sulfate;

said surfactant is of the formula | REPLACEMENT SHEET

27 JUL 1998
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15. Method of manufacture of a solution of any of claims 1 to 10
eharacteri zed by convenient m xing of the individual conponents.

REPLACEMENT SHEET 27 JUL 1998 -23 - [err] wherein each of Rerr] and
Rlerr] is independently |ower alkyl, hydroxy |ower alkyl, or carboxy | ower
alkyl, R err] is hydrogen, |ower alkyl, hydroxy |ower alkyl, or carboxy
| ower alkyl, Zis (err]al kanoyl or Z together with Rlerr] and err], is

carbon substi

B RCEMENTASHE

tuted by CJerr]alkyl, and n and mare
0 result in a net

association with sufficient.ions of cunter arge
compound charge of zero; sajd pH adj£ I ng ent is|selected from

hydr ochl ori c

or lactic acid I ( CHQR
pol oxamer 407 and pol oxaner ﬂ 10. frhe solution o

C err] al kanol
chl ori de; sai

<8

y builder is sodium

is ethanol or}lisBpropan®y; said tonic
rein each of R err]

d surfactant is of the fornula [err]

and R err] is rndependently | oner al kyl, hydroxy | ower al kyl, or carboxy

wherein each of R, and R, is mdcpendcnﬂy lower alkyl, hydroxy lower allcyl or carboxy
lower alkyl, R; is hydrogen, lower alkyl, hydroxy lower atkyl, or carboxy lower alkyl, Z is
'Cs_“alkano;fl or Z, wgr.thct with R1 alidkg. is a carbon substimeed by Cs.nalkyl, andn
and m are each 1 to 4, in association with sufficieat ions of counter charge to resnltin a
set compound charge of zero;

said pH adjusting or regulating agent is selected from i) phosphoric acid, boric acid, lactic
acid and citric acid, if} an ophthalmically acceptable salt thereof, ii) a mixture of said acid
and said salt of said acid, iv) an ophthahmically acceptable inorganic acid and v) an
ophthalmically acceptable inorganic base; |

said viscosity enhancer is selected from hydroxy-lower alkyl-cellulose, hydroxy-lower
alkanoyl cellulose, lower alkyl-cellulose, lower alkanoy! cellulose, and carboxy-lower
alkyl-cellulose.

5. The salution of claim 2 wherein said C; galkylene glyeol is propylene glycol or
hexylene glycol; said C; galkanol is ethanol or isopropanol; said tonicity builder is sodium
chloride;

said surfactant is of the formula

mluczmm <cm.mcazo—}

wherein each of R; and R; is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, Ry is hydrogen, lower alkyl, hydroxy Iower alkyl, or carboxy lower alkyl, Z is
Ce.1salkanoyl or Z, together with R; and Ry, is a carbon substituted by Cs_jjalkyl, and n
and m arc cach 1 to 4, in association with sufficient ions of counter charge to result in a
net compound charge of zero; said pH adjusting agent is selected from hydrochloric or

| REPLACEMENT SHEET
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| ower al kyl,. Rlerr] is hydrogen, |ower alkyl, hydroxy |Iower alkyl, or
.carboxy lower alkyl, Zis (Jerr]al kanoyl or Z, together with R err] and
Rlerr], is a carbon substituted by CJerr]Jalkyl, and n and mare each 1 to
4, in association with sufficient ions of counter charge to result in a net
compound charge of zero; said pH adj usbijng agent is selected from
hydrochloric or lactic acid; and said Vviscosity enharREM_ACEMENTSHEER from
pol oxamer 407 and pol oxamer 101. 11. The solution of claim9 wherein said
sur f act ant i lactixfacida end ssid vikcosity cahincer jsaelepted Gofncpoldxpafmer407@ad 12. The

sol ution of Wlmerei n said C[err]al kyl ene glycol is propylene glycol;
said | ower alkanol is isopropyl alcohol; said tonicity builder is sodium

chloride; said surfactant is of the for mul a [err] said pH adjusting or
regul ating o6& solgtidmef daimA-whitrein said G igalkadiol isethangl arisopropancly widtpeicien y

et hyl cell ul B3Rer il odiddi ehoalt i on of claim4 wherein said (err]al kyl ene
glycol is present in an anount of about 21 % by weight; said | ower al kanol
is present in an anount of about 16 % by

said surfactant is of the formuia
| l
z‘f‘(%m‘?‘(cnﬂn‘m%
. LS _

whexein each of R, and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, R; is hydrogea, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
Cs_1salkanoyl or Z, together with R, and Ry, is a carbon subsimted by Cs.;7alkyl, and a
and m are each 1 to 4, in association with sufficient ions of counter charge to resultina
net compound charge of zero; said pH adjusting agent is selected from hydrochloric or
lactic acid; and said viscosity enhancer is selected from poloxamer 407 and

poloxamer 101.

7. The solution of claim 5 wherein said surfactant is of the formula

coo®
cn-cnalkyw~mcmz>rrll‘*’-alzcr{commz P=Q.

(CH1)0H .

8. The solution of claim 1 wherein said Cy galkylens glycol is propylene glycot; said lower
alkanol is isopropyl alcohol; said tonicity builder is sodium chloride; said surfactant is of

the formala
Cu‘clsalkyl'C'NI'l(mo)rNe'm'lzC['I(Om P=0;
| ccrmzorr

REPLACEMENT SHEET
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wei ght ; .said surfactantispresentin:an anount of about 5 % by weight; said
.pH adj usting or regulating agentis present in an anount of about 1.1 % by
wei ght said tonicity builder is present in an anmount equivalent to a 12.5 %
sodi um chl oride solution; and said viscosity enhancer is present in an
anount of about 0.1% by weight. 14. The solution of claim4 conprising O to

30 % hexyl ene glycol, 15 to 20 % i sopr@@anol, 7 to 1 |de
to 10 % of Mranol, 5 to 15 % of pol oxaner 407 or %Egh}ge% §mi

met hod of disinfecting and cleaning a contact |ens poI ymer materi al
conprising rubbing the surface of said polymer material with an effective
di si nf ect i ngsaishgH adjosting ogregnisting agont is lactic acidiand o¥id ¥iseosity snhanotnis hydroryy
rinsing sai ch;p‘ﬂlwterl al with normal saline. 16. The nmethod of claim
15 wherein each surface of said polynmer material is rubbed with said
solution for about 135 seconds and then the entire polynmer material is

rinsed with $dheselu iedaimJ, whein said G5 salleyleneglycol is prgent in zn ampent @€t hod of
nor

don of
c1:I8ai %16 MWMI& mmmmﬁmimmwfb aweightisaif | ens.
e met angpsm Q%l gmﬂ M al;_t ori ng
said poI yrrer ri aﬁkl n sal i ne%Y J@E‘ %%ﬁ&&ﬁ%gk éo
1.1 % by weight; said uilder is present in an amomt
equwa!cnttoalzs%sodxumchlmxdesnlunon.andsaxdvxsoosnyenhmwptesentm

an amount of 0.1 % by weight.

10. The solution of claim 1 comprising 0 to 30 % hexylene glycol, 15 t0 20 % isopropanol,
7 0 12 % sodium chloride, 5 to 10 % of Miranol, 5 to 15 % of poloxamer 407 or 101 and

11. A method of disinfecting and cleaning a contact lens comprising rubbing the surfacs of
said contact lens with an effective disinfecting and cleaning amount of a solution of

claim 1 for a period of 5 1o 30 seconds, t‘onowedby rinsing said contact lens with water or
normal saline.

12. The method of claim 11 wherein each surface of said contact lens is rubbed with said
solution for 15 seconds and thea the eatire contact lens is rinsed with normal saline for
10 seconds.

13. The method of claim 12 wherein said rinsing step is followed by storing said contact
lens in normal saline for 1 minate.

14. Use of a solution according to any of claims 1 to 10 for disinfecting and cleaning a
coatact lens.

15. Method of manufacture of a solution of any of claims 1 to 10 characterized by
convenicat mixing of the individual components.

REPLACEMENT SHEET
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19. Use.of a conposition according to any of clainms 4 to 14 for

.di si,nfecting and cleaning a contact |ens polyner material. 20. Method of
mahuf acture of a conposition of any of clains 4 to 14 characterized by
conveni ent m xi ng of the individual conponents.

- 23 -

REPLACEMENT eurrT

HIGH SALT CONTENT RAPID DISINFECTION SOLUTION FOR CONTACT
LENSES

Abstract of the Disclosure

A disinfection solution, primarily for use in conjunction with contactlenses is disclosed
comprising an amount of a pharmaceutically acceptable ionic salt whichis ci;uivalen: in
jonic strength 1o at least 5 % w/v sodium chloride, atleast.one of Cp.salkanol and a .
C; galkylene glycol, a pharmaceutically acceptable surfactant, optionally 4 buffer and a
viscdsit_y enhancing agent,.and water.
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