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HIGH SALT CONTENT RAPID DISINFECTION SOLUTION FOR CONTACT
LENSES . o /.

The invention is in the area of contact lens care products, particularly solutions used to
clean and disinfect contact lenses.

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
thimerosol 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 which/s.;
generally useful for most, if not all contact lenses currently available. f\

Finally, not all disinfectant solutions are suitably effective against the entire rangc‘of
* microbial organisms which are of concern in the contact lens field. One such organi'él;;i_ L
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.



One object of the invention is to provide a contact lens disinfecting solution which will be
non-irritating to the patient after following a simple, easy to carry out disinfecting
regimen. '

A second object of the invention is te provide a one step cleaning and disinfecting solution
meeting the foregoing object.

A third ~objcci: is 10 provide a contact lens disinfection solution having compatibility 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.

Surpnsmgly, the foregoing objects and others are achxeved bya d1smfecuon 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 tomclty at least to the egmvalcnt of a5% sodmm

.. -chloride soluuon° ' : IR S

c) opuonally a'phaxmaoeuucally acceptable contact 1ens compauble amphotenc
surfactant;

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

e) optionallya phannaceuucally acceptable contact lens compatible v15cos1ty 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
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non-contant lens disinfecting applications for which such solutions are useful include: lens
case cleaner and disinfectant, tbpical medical composition, cosmetic, facial cleaner, hand
cleaner, disinfecting soaps such as surgical soap, shampoo, household disinfectant, and
industrial disinfectant, laboratory disinfectant, dental and medical equipment disinfectant,
acne cleaning and disinfecting treatments, insect bite disinfection, for minor skin itching
and rashes and wound healing applications. It is also suitable as a rapid in-office contact
lens disinfecting/cleaning regimen.

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; — -
(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 '

(f) ~ an appropriate solvent. |

Additional components which may be pfcscnt include.a surfactant (for enhanced cleaning
capability and some antimicrobical cffect if a quaternary ammonium compound) apH
' :rcgulator and 2 viscosity builder. Other. components may: also be presentwmch arc typ1ca1
for the type of formulanon -useful for the purpose to which thc inventive sohmon is bcmg
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 pfoviso 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
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enhancing agent; and
f) the balance of a suitable solvent which is prcfcrably water.
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The above composition preferably comprises 0 % to about 15 % of compound ¢) and has
y % by wexght of a G, galkanol present wherein y is zero to abouit 30.

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 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 sahne as
appropriate. - : © e s e

* 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 % o about 25 % by weight, most preferably about 21 % by weight of
the entire formulation. -

The C;_galkylene glycol is preferably selected from 1,2 or alpha,omega glycéls such as B ¥

1 2—propy1ene glycol, 1,2-butylene glycol 1.,2-pentylenc glycol 1,2-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



-5-

of the two totals at least 1.0. The % fraction is defined as the actual % present divided by
the minimum % previously stated (10 % for the glycol and 2 % for the lower alkanol). For

. example, a solution having 1 % alkanol has a % fraction of 0.5 (1 %/2 %) for alkanol.

Such a solution would then require at least a % fraction of glycol of 0.5, oratleast S %
glycol component in the solution. 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%
minimum of alkanol alone - minimum of glycol alone

21.0.

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

o 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

A1
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ca) compounds of formula I
(AmSur-0);-P=0 4))

wherein the grdup AmSur s of the formula

, o
- z-1[\1-(cn,) T-(C[-I,) ~CHCH,- - dA)
R, R
wherein each of R; and R, is independently lower alkyl, hydroxy lower alkyl, or carboxy

lower alkyl, Rs is hydrogen, lTower 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 a net

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 molecﬁle;_'_a;; the .'_s;a_n.x.e;' L | '

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
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(R193C-Ry5-CR6), Q’O(Rn)a-ﬁ (VII)

wherein each R;, and each Ry¢ is independently C,_jalkyl; R;s is Cy 4-alpha,omega-
- CI'Is

alkylene; each Ry is independently -CHZCH20- -CH,CH,CH,0-, or -CI-12CI-I-O- and
ais 3-18; and

. .cd) compounds of the formula

(RIS)FE 3—(319)1, o ' @)
O . -

wherein B is a C;_4-alpha,omega-alkylene; p is an integer from 0 to (d-i);. 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 substituted by at least one Rys; each Ry is independently hydroxy which is free,

etherified by Rzo, or esterified by Ryy; each Ry is a C, 4 straight or branched oxyalkylcné
q or poly(Cy 4 su'mght or branched oxyalkylene), the termmal oxygen-of whichis boundto - .
'i - H orRyy;and each Ry, is independently an acyl of a C,.24alkanoic acid ora C4,24a1kcno1c’ :

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

R; - OH
caa) zl-NH-(CH,)s-liI@-CmCHCHzo P=0 m
R 3

[U



wherein Rs and Ry are each C;_4alkyl and Z, is Cg4_4galkanoyl;

OH
] ) l _. *
cab) HO—CHZ-CHz-N.\. e’/,N-CHz CHCI'Iz P=0 (m)
Ry 3

- wherein Ry is a carbon substituted by Cs_;;alkyl and the dotted lines indicate that there is
one double bond between R4 and-one of the nitrogens attached to R,; and

| e 2y NE-(CH3)y N®-CH,CHCH,01—P=0 )
iy | _

wherein Z, 1s C;5.14alkanoyl, one of R7 -and Rgi is carboxy lower 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,arethe -
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-IIIGB-CH&H(OH)CHz P=0 . (VT)

(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

JRES Y RIS -SR-S RSP Spus
S » X Tt
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Monaquat®P-TL i.e. compounds of formula VI. Compounds within formula II generally
are disclosed in US Patents 4,209,449 and 4,336,385, the disclosures of which are

. included herein by reference.

Another preferred class of surfactants includes poloxamers, reverse poloxamers,
meroxapols, 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; .
polypropylene glycols selected from PPGs 9 12,17, 26, and 30;

. polypropylene glycol-buteths selected from ppg-5-buteth-7, ppg-7-buteth-10,

H

. Ppe-12-buteth-16, ppg-20-buteth-30, ppg-28-buteth-35, and ppg-33-buteth-45;

Pppg-26-oleate;

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, . .. . .

L i st
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said pH adjusting or regulating agent is selected from i) phosphoric acid, boric acid, lactic
acid and citric acid, i) an ophthalmically acceptable salt thereof, iii) a mixture of said acid

_and said salt of said acid, iv) an ophthalmically acceptable inorganic acid and v) an

ophthalnncally acceptable inorganic base.

Most preferably the buffer system used wi11 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 which is preferably formed in situ by the addition of lactic acid 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

JEREERY EVEEEL PRS- P O R TR

on lactate ion, more preferably about 0.75 % to about 1.5 %, most preferably about 1.1 %
of the solution. = e en - —

‘The pH of the final solution may be advantageously in the range of 3 to 7.0, preferably i
5 to 7, more preferably about 5.5 to about 6. The lower pHs, while suitable, are . | s
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.

VY

'- ”I‘he v.lscosrty exihancer, when present, is present tohelpincrease: the solunon wscosny to

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

_hydroxy-lower alkanoyl cellulose, lower alkanoyl cellulose, and carboxy-lower alkyl-

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.),

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-
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propyleneglycol-buteths, polypropyleneglycol oleates, polypropylene-pareths, tetra-
hydroxypropylethylenediamine, ceteareths, NTA salts, EDTA salts, and pentetate salts.
. Within this group, especially 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;
mcroxapols- 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; . N T
polypropylene glycols selected from PPGs 9, 12, 17, 26, and 30; '
polypropylene glycol-buteths selected from ppg-5-buteth-7; ppg-7-buteth-10,- - -~ -~ - = - -+ e
ppg-12-buteth-16, ppg-20-buteth-30, ppg-28-buteth-35, and ppg-33-buteth-45; )
ppg-26-oleate; . . ) i
. ppg-6-pareth; ' ' '
tetrahydroxypropylethylenediamine;
© ceteareth 27 and 55; -
trisodium NTA; . , _ : TR
wisodium EDTA and tewmasodiom EDTA; . © _' o I
' pentasodmm pentetate Each of these compounds can be foundm the C.TEA. Ingredlent -
Dictionary.

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 Sl
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

R e e 0 e L P S UL SN
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or normal saline for at least 5 seconds, preferably 10 to 20 seconds, most preferably

15 seconds, and stored in normal saline for at least 20 seconds, preferably 30 seconds to

_ 1.5 minutes, most preferably about 1 minute. Longer storing times are acceptable, but not

necessary. The instant solution can be used in the above method for all types of contact

lenses; soft lenses, hard lenses, and rigid gas permeable lenses. Such lens materials for

which the instant 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, pasifocon C, perfilcon A, phemfilcon A, polymacon, porofocon B, sila-

filcon A, s’ilafoconA tefilcon, tetrafilcon A, vifilcon A,.PMMA, silicone/MMA copoly-
er, MMA/glyceryl methacrylate copolymer, and poly t-butyl styrene. Others will be

- apparent to those of ordinary skill. : 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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Table 1:
Example | NaCl | Pluronic F-127 | Miranol H2M| H,O
No. | (® 9] (8 @)
3 |100 5.0 10.0 59.3
4 1100 5.0 15.0 54.3
5 1100 5.0 - 200 49.3
6 7.0 15.0 10.0 523 .
7 701 T150 15.0 473 }
8 70| . 150 20.0 - {423
9 7.0 1 10.0 100 |573
10 7.01-- 100 15.0 152.3
11 7.0 10.0 20.0 47.3 -
12 7.0 3.0 10.0 62.3
13 7.0 5.0 15.0 57.3
-14---1 701 - - 5.0 - 200 -
15 50° 15.0 10.0 54.3
16 1100 15.0 10.0 49.3

523 |- -

Examples 17- 19 Examples 17.to 19 are prepared in 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.

H,0]

arc’employed. -
;... Table2: . L
i+ {Example | NaCl| Pluroric F-127 | Miranol H2M
No." | (® (g) 1 @ ®
17 |120 10.0 10.0 52.0
18 |120 15.0 10.0 47.3
19 |100 10.0 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.
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Table 3:
Example | Isopropyl
Nop Alcohol | NaCl
) (g) (g)
21 20 10
22 30 10
23 40 10 -

-

Examples 24-31; Examples 24-31 are prepared in accordance with exampiq 1 except that

1 g Betaine, with or without hexylene glycol as stated in Table 3 is used in place of the
Miranol H2M and lactic 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 i'ixgredients are
- set forth in Table 4. The solutions are adjusted-to 100 g by the addition of water. .

Table 4:
‘Example | Hexylene | Isopropyl
| No. | Glveol | Alcohol NaCt
. @® | & 1@-|--
.24 0 20 | 10
- 25 0 30 10 -
26 0 1 40 10
27 3010 104 » el
28 4-30 (-0 |12 P S T
29 30 0 10 | o '
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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Table 5:
Solution g_o.b?f %l;rviv_ing % Reduction in
iable Organisms .
of Example (S. epidermidis) cor%tatmnauon
1 5.45 x 102 99.94 %
2 8.65 x 102 9991%
3 0 -100%
4 50 99.995 %
5 =30 : 99.995% |-
6 .6.6x 102 99.934 %
7 1x10% '99.99 %
8 - :6:2x102 99.94 %
9 -0 1 100% - ' :
10 0 100 % : - -
11 10 99.999 %
13 25 99.997 %
14 1.5x 10% 99.98 %
15 7.6x102 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 a.Cyst concentranon | ": :

“sof 2% 10* cyst/mil. 0.1 ml: of this diluted solunon:lsihen added to 10l of nutrient media
sothat the entire nutrient media begins witha2x 103cyst population. Theinoculated
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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Solution

Example No. '

Exposure Time (min.)

L

9

19

17

21

22

23

24

25

26

27

28

- 29
- 30

-31
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1.A disinfecting and cleaning composition comprising

a) X % by weight of a C; galkylene glycol, and
y % by weight of a C, ¢alkanol -
wherein x and y each independently are zero to about 30 with the proviso that
*x/10+ y/221.0;

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;

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-N-(CHz)m-T-(CHyjn-_CI-ICI-Iz- (1A)
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
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10
Rg'-Rls-lir@-Ru-cooe (VID
Ry

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_bsntuted or substituted by lower
alkyl, hydroxy, or hydroxy lower alkyl; and Ryzis aipha,dmé ga-C; salkylene; -

'cc) compounds of the formula

R15CR15-CR14)2 '(_)(.Rly)a-.;H ) (vm) |

wherein each Ry, and -e-ach Rjgis independenﬂy Cy4alkyk Rysis C1 4-alpha,omega-

'a]kylenc; eachR_n 1smdependcnﬂy-CHzCHZO- -CHzCHchzo_.-::_._:
2is3-18;and o

cd) compounds of the formula

. o
(Rls'\rE a—mlg)p ax)
. o .

wherein B is a C; 4-alpha,omega-alkylene; p is an integer from 0 to (d-1); b is an integer
which is (d-p-1); d is 4 to 7; each R, is independently H or a C;_4alkyl which is unsubsti-
tuted or substituted by at least one R;q; each R;g is independently hydroxy which is free,
etherified by Ry, or esterified by R,;; 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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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 N
¥y % by weight of a C, galkanol ) . . '
wherein x and y each mdependcnﬂy are zero to about 50 wnh the provzso ﬂxat

o o xf104+y221.0; o . _
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 sifficient to bring the solution viscosity 1 100 cps of aviscdsity
" ..enhancing agent;-and - - _
1) the balance of a suitable solvent which is preferably w_at_cf, o

VRILII L -t
R S,

TR

5;'Tﬁc solution of claim 4whéré‘in yis zeroto ‘bout 30-and comprising. 0 toabout -
i 15 % by weight of said surfactant. '

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 Cz galkanol;

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 _ @

| |II|II| IIIIII IIIII ||I|I || lIII D LS ) 'JV' o
e . et R e e Y
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wherein each group AmSur is independently of the formula

THIS SHEET HAS BEEN

REPLACED
1, OH &
Z-N-(QH;)m-II\I-(CH»n-CHCHZ- @A)
o "R R !
' wherem each of Rl and R2 is mdependently 'lower alkyl, ‘hydroxy lower a]ky"l or carboxy I

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 hR; : and R2 1s a car"pg_;_n_s_x_;?ﬁ;gted by
Cs-l—;alkyl, and n and m are each independently 1to 4;

cb) cofnpounds of the formula

qh10

o R9£B.=N$_R12—Cooe . R ToLertn ."'...,. T '(V'H) s

"

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

: alpha,omegé-alkylenc 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;

cc) compounds of the formula

(R195C-R15-C(Ry¢)2 ‘@'—-O(Rn)a‘H (Vi)

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

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

PN S
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B .
mlarE }(Rw)p S )
o .

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 Ry; group; | - .
or poloxamers, Teverse poloxamcrs, 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.
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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

carbonate, or sulfate;

said surfactant is of the formula  _

- ; S}_i e -1- IEEINEY SR SRR Y PRI
L Z—Il*I-(CI-Iz)m-N-(CI-IQn-CHCHZ P=0 -
R.3 | . 'R_z- AP 3 cETE

-.?OH. ~

. ophthalmically acceptable alkali metal or alkaline earth metal halide, phosphate,

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

--et compound charge-of zero;

f\"b t 'i",“&n,‘-" AR

. said pH ad_]ustmg orre gulanng agent. is seleécted from i) p‘hosphonc ac1d., bonc acid, lactic
“acid:and citric ac1d, n)amophthalmma]ly acceptable salt ‘thereof, m) a m1xtum of. sa1d ac1d

‘,\rt-_..

7 and: said salt of said acid, 1v') an ophfnailmxcally acceptable morgaiuc amd and vyan
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
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R, OH

Z-II\T-(CHZ)m- | -(CH,),-CHCH, P=0
Ry R
‘wherein each of R;-and R, is iﬂdependenﬂy lower alkyl, hydroxy lower alkyl, or carboxy
lower alkyl, Rs is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is
Ce.1salkanoyl or'Z, together with R, and Ry, is a carbon substituted by Cs37alkyl, and n
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 - ——- -~ -
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 formula

| ‘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 surfactant is of the formula

R

RN IIIj\ -
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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

| -CH,000€ -
C11-Cl3alkyl-C—NH(CI—I;)z-liIQ-CHﬁH(OH)CHz :
(CHp),0H )

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: said'C3_831kyiene 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: abouts %bywelght;,smde adjusnng : ERE
or-regulating agent is present in-an amount of about 11%by welght; said tomcny builder ~ -7

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
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17. The method of claim 16 wherein said polymer material is in the form of a contact lens.

18. The method of claim 16 wherein said rinsing step is followed by stormg said polymer
matenal in normal 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*
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