
.:,. 

-~. '·- .. .; 

··:... ::1-
. : ~ ... : 9605167-7. 

V-17434/+/CGV 1401 

,/ . 

IDGH SALT CON1ENT RAPID DISINFECTION SOLUTION FOR CONTACT 

LENSES I 
The invention is in the area of contact lens care products, particularly solutions used to 

clean and disinfec! ~ontact lenses. 

Disinfection solutions for use in conjunction with contact lenses have been iD use essen­

tially as long as contact lenses have been 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 su~h as ReNu Disinfec~t 
. . 

(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 particularly problematical as a disinfecting or 

preservative agent. Becaus~ 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 disinfec~on 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, proper 

patient compliance with lens/solution match-up directions is essential to maintaining 

. c<;>ntact 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 . ;-i\ · _e-t · --.,_ .. 
~...,.... ·~-,..J~. 

population. Hence, there h~s been an effort to develop a disinfe~tion solution whic, ."f}"!/ · A ~, \ 
generally useful for most, if not all contact lenses currently available. t>/ .i~f'GE~'Jf:ll ··¢ '-

r ... t . r t ·~.-.~: . .__,·:·:.;_,_ 

Finally, not all disinfectant solutions are suitably effective against the entire rang~\~f 
microbial organisms which are of concern in the contact lens field. One such organlsrp · 

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. 

i li rl~!·= ~St6 -
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One object of the invention is to provide a contact lens disinfecting solution which will be 

non-irritatirig 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 t:lrlxd -object is .tQ provide a contact lens disinfection solution having compatibility with 

essentially .all currently available contact lenses. 

A fourth·object of-the invention is to provide· a disinfection solution which is effective . . . 

against a wide range of ocular pathogens including Acanthamoeba. 

Surprisingly., ~e foregoing objects mid others are achieved by a disinfectio~ solution 

comprising 

a) · at least one of a Ci.6alkanol ·and a ~..galkylene gl~col; · 

b) ·an amount of a pharmaceutic~y ·acceptable contact lens co~patible ·salt which is 

sufficient lo nise the.solution tonicity at least:to ·µie e.quivalent of.a 5 ~% sodium 
-··- ........ · .. _ ......... -··· . .. . .... . 

<Chlori~ solution; . . . . . . 

·c) optionally .a pharmaceutically acceptable cont:aCt le~s compatible am.photeiic 

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 $uita~le 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 su.ch 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 ~.6alkanol and (ab) a C3_8alkylene glycol. Typical 

.·:.: .. · ... ~ ,· ·:_· .. ..:..· 
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non-contant lens disinfecting applications for which such solutions are useful include: lens 

case cleaner and disinfectant, topical medical composition, cosmetic, facial cleaner, hand 

cleaner, disinfecting soaps such a.S surgical soap, shampoo, household disinfectant, and 

industrial disinfectant, laboratory disinfectant, dental and medical equipment disinfectant, 

acne cleaning and disinfecting treatments, insect bite disinfectioii, 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) ·at least one of a Cz_6alk.anol ·and a C3.salkylene ·gly~l; -· - · ··· · 

(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. 

. . 
Add.i~onal components-which may·be present include,a_ surfactant (for enhanced cleaning 

capability and some·antimicrobical effect 1f a quaternary ~onium compc;>und); a pH 

. re~ator; ·aild3. ~scoSity builder. ·other.~omponents may :"also be preseni::Wbicli are typic3.l .. :: 
·for the type of formulation "Useful for tlie purpose to which the inventive ·s61uti~ri is being 

put. Hence if the solution is to be a cleanser where surface scratching is not of concern, 

agents such ~ 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 C3_8alkylene glycol, and 

y % by weight of a Ci.6alkanol 

wherein x and y each independently are zero to about 50 with the proviso that 

x/10 + y/2 ~1.0; 

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 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 preferably water. 

The above composition preferably comprises 0 % to about 15 % of compound c) and has 

y % by weight of a C:!-6alkanol present wherein y is zero to about 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 5-301econds 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 disi¢ectant for 

l contact lenses, rubbed lightly for 5-30 seconds .and rinsed wi~ water or n~ saline as 

appropriate. 

· · In the typical formulation of the invention, the ~_galkylene glycol is present from about 

10 % ~ about 50 % by weight, preferably about 15. % to about 40 % by weight, still more 

preferably about 17 %. to about 25 % by weight, m0st preferably about 21 % by weight of 

the.entire formulation. 

The C3_8a1kylene glycol is preferably_selected from 1,2 or .alp~a~omega glycols such as 

1,2-propylene glycol, l;,2..:butylene glycol, U-pentylene glycol~ l,2-hexylene glycol, 

1"3-propylene ·glycol, 1,4-butylene glycoi i,5-pentylem{glycol, and 1,6-hexylene glycol. 

Also preferably, the C~8alky1ene glycolS are~ or C4 alkylCne glycols such as 

!~-propylene glycol, 1,3-prQpylene glycol, 1,2-bu_tylene glycol, 1,3-butylene glycol, 

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

l,3-propylene glycol. Most preferably, the C3_8alkylene glycol is 1,2-propylene glycol or 

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

The lower al.kanol, when present, 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 C1_ 7, preferably C14, 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 alk.anol components are present, they may individually be 

present in amounts below the foregoing minimums provided that the sum of the % fraction 

j. . ·-..... . , . . . . . ~···;. .... 
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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, or at least 5 % 

glycol component in the solution. Similarly a 1 % glycol containing solution, having a ... 
% fraction of 0.1 (1 %/10 %), would~require at least an alkanol % fraction of 0.9, or 1.8 % 

alkanol. Si~ly put, -if ·the glycol is present in x % and the alkanol y %, then the 

minimums of .the ranges would be the solutions for the equation 

... 
+ 

. x% 
--------- ~ 1.0. 

minimum of alkanol alone. minimum of glycol alone 

The overall solution toriicity should preferably be at least equ~valent 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, car~onate, 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 vinually 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 

-. . - . . .. : .' :· ... ~· ....... ·· .. · :· 
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ca) compounds of formula I 

(AmSur-0)3-P=O (1) 

wherein the group AmSur is of the formula 

fl -lH 
Z-1·(CH:i}m-1-(CH~n·CHCH2-

R3 . R2 

(IA) 

wherein each of R1 and R2 is independently lower alkyl, hydroxy lower alkyl, or carboxy 

lower alkyl, R3 is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is 

an alkanoyl of 6-18 carbon at?ms or·z !Oge~~~~ ~1 and R2 is a carbon substituted by 

Cs-17alkyl; ·and n.and mare each independently l .to 4. 'Where .AIIiSur.contains a net . 
. . 

charge; a suitable ocularly .acceptable counter ion, such as a halogenide, e.g. chloride, is · 

; ·also present in an appropriate:amount. The three AmSur radic~s can .be ~~ same or 

J. different, but preferably all three .AmSur .radicals in .one molecu1e·are the same; . . 
I . . ·. ·· ,: .. · . . . ... -~;i{f _;,.:;· .. :: /<.::.:/ . ·: ... : .. --~··· ·· · -

.cb) compounds of the formula 

~10 . 

llg-ll13-~-ll1:z-<::CJClE:l 

Ru . 

(VII) 

w~erein ~is alkyl of 5-17 carbon atoms or a C6-20alkanoylamino; each of R10 and R11 is 

independently lower aµcyl, hydroxy lower alkyl, or carboxy lower alkyl; R12 is an 

alpha,omega-alkylene of 1 to 6 carbons which is unsubstituted or substituted by lower 

alkyl, hydroxy, or hydroxy lower alkyl; and R13 is alpha,omega-C1_5alkylene; 

cc) compounds of the formula 

. .. . . ·•. . . . . . ;: . -~:. .: ... : . ., -·::-:. .. . 

·- -- ...... - .. 

. : 
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wh~rein each R14 and each R16 is independently C14alkyl; R15 is C14-alpha,omega­

CH3 
- I 

alkylene; each R17 is independently-CH2CH20-, -CH2CH2CH20-, or -CH2CH-O-; and 

a is 3-18; and 

. cd) compounds of tbe formula 

···- ···' -~~lro 
CR1s1b l.._ ) , ...... 19)p 

0-

(IX) 

1 .l wherein Bis a_C14-alpha,oinega-alkylene; pis aii integer from 0 to (d-1); bis an1nteger 
·1 
"t which is (d-p-1); dis 4 to 7; each Ris is independently H or a C14alkyl which is unsubsd-
·t 
:·i 

- -
tuted or substituted by at least one R19; each R19 is independently hydroxy which is free, 

:_'. ~therified by R~o. or es~ed by R~1; each R20 is a Ci4 straight or branched oxy~lene 
\' · ~r pol.y(Gi4·.straight or .branched mcyalkylen~)., the terminal oxygen-~f wltlch is bound to · 
.. ·· .H or R21-; '3D.d ~each R21 .is "independently an acyl of .a Cz.24alkanoic' acid or a ·C4~~alkenoic. · 

acid; provided "that in each compound of formula IX_ there is ~t least one free hydroxy 

group, and at least one R21 group. Compounds of formu1a VII are ~ically 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. 

Hereinbef oie 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 

caa) (IT) 

.. · .. . :~. 

·= 

,. 
:: 
r: 
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; 
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·~· 
' 4· 
~ ... 
' 



-8-

wherein R5 and~ are each C14alkyl and Z1 is C6_1galkanoyl; 

cab) (Ill) 

· wherein ~is a carbon substituted by Cs_17alkyl and the dotted lines indicate that there is --
one double bondl>etween R.i. .and·one of the nitrogens"attached to~; and 

cac) ; . 
(IV) 

j 
1 

J 
j wh~in Zi -is C12_14alkanoyl, one of R7 ·and R8 is carbo:(Cy lower alkyl, and the other of R7 
l . 
I 

t ., 
i 
' 
~ . 
' 

and R8 is hydroxy lower alkyl. 

Compounds of formulae Il-IV are ivailable from Mon~ Industri.e~, Ne~ Jersey .under the. 

·series trade name Mon~quat®-P_ More preferably, ·~dun formulae Ii:-N, are the · 

compounds 

caaa) [Z1-NH-(CHv3Ne(CH3)i-CH2CH(OH)CH:iOh-P=0·3Cle M wherein Z1 is C6-1T 

alkanoyl (available under the name Monaquat®P-TC) or C12_14alkanoyl (available under 

the name Monaquat®P-1D); 

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

caca) (VI) 

wherein Z-i is C12_14alkanoyl, available under the name Monaquat®P-TL. The most 

preferable compound of the Monaquat®P series for use in the instant invention is 

· .. -~ •.. ... .. . . . . .. ··.,:. 

.. ·.· ·: .. ·.· 

. .......... ~- -~ ·.·. 

i· 
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Monaquat®P-1L, 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 smfactahts includes poloxamers, reverse poloxamers, 

meroxapols, poloxamines, polyethyleneglycols, polypropyleneglycols, polypropylene­

glycol-buteths, polypropyleneglycol oleates, polyptopylene-pareths, tetrahydroxypropyl­

.etbylenediamine, 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, ~17, 

231, 234,"235.~37,·238, 282, 288, 331, 333; 334,-335, 338,·401, ~2. 403 ~~407; . 
meroxapols 105, 108, 171, 172, 174, 178, 251, 252, 254,'255, 258, 311, 312, and 314; 

·i 
1 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 

m~ylether; 
. . 

-. polypropyleI).e glycols selected from.PPGs:9, 12, 17, 26,.and 30; 

\ polypropylene g1ycol-bu~ths selected from ppg-5-bute~-!. ppg-7-buteth-10, 

( .: ppg-12~buteth-16, ppg-20-buteth-30, ppg-28-buteth.:35~ ·and:ppg.;!n-}?uieili4s; . 
}" 

.. ·ppg-26-oleate; 

ppg-6-pareth; 

tetrahydroxypropylethylenediamine; 
ceteareth 27 and 55; 

trisodium Nf A; 

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 

; . . ·. : ~ .... : ~. 

...: . 

.. i ... ! 
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said pH adjusting or regulating agent is selected from i) phosphoric acid, boric acid, lactic 

acid and citric acid, ii) an ophthalmically acceptable salt thereof, iii) a mixture of said acid 

. and said salt of said acid, iv) an oplithal~cally acceptable inorganic acid and v) an 

ophthalmically acceptable in0rganic·base. 

Most preferably .the buffer _system us~ will have a pK in the range of the desired pH 

range so as to maximii:C .the buffering capacity. The .most ·preferable buffer system is lactic 
... 

acid/la.Cta.te which is preferably formed in situ by the addition of lactic acid alone. In the 

case -0f1actic aci~ctate 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 solutiori. 

. , ThepH·ofthe final solution maybe advantageously in the range of3 to 7.0,.preferably 
.i 

:! S t<? .7, more preferably about55 to about 6. The lower pHs, while suitable, are 
• 

· i advantageou~ "in .. that.Iriinim.um disinfecting time is shonened over the same c~ml'osition 

:·}· at higher pH, but dis~vantageous ·.in th~t reestablis~nt of neutral pH is necessary 

J before a lens is placed back on the eye. . . 1 . - . . . 
-~:: i'he :y.iscosity ~~ancer,. ~ben presen~ is ~~enttollelp3n~as~·fu~ -~i~ii~~-~~~~~icy .. i~ ... 
L . prefenibly not greater :than 100 cps, more·preferably not greater than ·so cps, still mare 

preferably not greater than 30 cps, most preferably not greater-than 10 cps. Any ocularly 

compatible nqn-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 (i.e. 

hydroxy methyl cellulose, hydroxy ethyl cellulose, hydroxy propyl cellulose, etc.), 

. hydroxy-lower alkanoyl cellulose, lower alkanoyl cellulose, and carboxy-lower alkyl­

celltilose, 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-

' . 
·• 

~ . I• \ 
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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, 

231,234,235,237~238,2s2,28s,33t,333,334,335,338,401,402,403,and407; 
meroxapols 105, 108, 171, 17~. 1?4,-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 ,glyc5>!S selected from.PEGs 4, 6, 8, 12, 20, 32, 40, 75, 150, :and PEG 6 · 

methy1 ether; 

polypropylene glycols selected from PPGs 9, 12, 17, 26, and 30; 

polypropylene glycol-buteths selected from ppg-5-buteth-7 ;·ppg-7-~uteth-10; ·- · · 

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

ppg-26-oleate; 

_ppg-6-paretb; 

.tetiahydroxypropylethy1enediamine; 

ceteareth 27 .and 55; 

trisodium NTA;. 

trisodium EDTA .and tetrasodium EDTA; 

.· 

. . . . . 
·-··-···-- - --·· ....... . 

. :_ ·w~:and - -- · . , · -: .. ·-:·,·. :. <:··~:> .·· ... ·· · 
pentasodium pentetate. ·-E~h of .these comporinds can be found iD. the C.T..F.A.. ~gredient 
Dictionary. 

The solution of 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 <;>r 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 preferable 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 

.:i • ~-·· ·: ;._:~,;. : ·.; ~-··~·- ... :·. ~ •• ,.· .... ~.,·:.· •• ·:'-·.-~--'.·-·.:!-_~.-· .. ·.·.·,_;_·.'··,.:·.> .... ;.·, .• ~_P::.:~·· ,· .. ··.··'·. _.-·:-:._; .. ;· ... _·~ .... ~-,i:·.r"· . .'~ : •·. . . . . ....... ·-~.:· ....... :· :. ··:: ':" . - . 
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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 

. LS minutes, most preferably about 1 minute. Longer storing ti.mes 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, 

deltafilcon A, deltafilcon B, dimefilcon A, droxifilc9n, etafilcon A, hefilcon A, hefilcon B, . . 

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

pasifocon B .• pasifocon C. perfilcon A, ·phemfilcon A, polymacon, porofocon.B, sila-.. 
filconA, -SilafoconA, tefilcon,-tetra:filcon A, vifilcon A,:PMMA, -silicone~ copoly-

mer, M:MA/glyceryl methacrylate copolymer, and poly t-butrl styrene. Others will be 

·· apparent to those of ordinary skill. 

HaVing fully descrlbed the invention, the following Examples are presented .to exemplify 

but do n9t limit the invention. . . 

: .. ·Example 1: 15.72.g isopropyl ·alcohol; 10.00 .g of sodium chloride, 10.00 g of 
. . 

Pluronic ·F-127 (poloxamer 407), ·and 15.00 g of Miranol H2M (concentrate h~ving 

approximate~y 50 % so1id) .are dissolvedm 49.3 g of water: (deioriized) 3.I_ld the pH is 

( a.Q.justed with.concentrated HCI to re~uldn .a ··solution .. according to1be in~ention having .a. 
pH of 6.0. Mi~"bio1o~c~··&ia is·_p~se~teci~'-~~~1~=32.· : · · . -· . · · 

Example 2: ~ample 1 is followed except that the amount of Miranol H2M is 20.00 g and 

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 NaQ Pluronic F-127 MiranolH2M H20 

No. (g) (g) (g) (g) 

3 10.0 5.0 10.0 59.3 
4 10.0 5.0 15.0 54.3 
5 10.0 5.0 - 20.0 49.3 
6 7.0 15.0 ··- 10.0 52.3 
7 7.0 -15.0 15.0 47.3. 
8 7.0 ··- 15.0 20~0 42.3 ·. 
9 : "7~0 10.0 10.0 57.3 

10 7.0 . ~ 10.0 15.0 . 52.3. 

11 7_0 10.0 20.0 47.3 .. 
12 7.0 .5.0 10.0 62.3 
13 7.0 5.0 15.0 57_3 

.. .. ·14- ... ·7.0 .. .. 5.0 . ... 20.0 - 523· 
15 5.0. 15.0 10.0 54.3 
16 10.0 15.0 10.0 49.3 

Examples 17-19: Examples 1-7. to 19 are prepared in ·accordance wi¢. example 1 except 

that 16 .g ofisopropyl a1coho1 are used, the pH ·iS 6.o ~d·th~ amounts set forth in Table 2 . 
..... .. . . -- -·. ··- -..... --· . . . . . .. 

. are ·employed. 

Tab1e·2: 

·Example: NaO. Pluronic F-127 · lvfiranolH2M 

No.· (g) "(g) .(g) 

17 12.0 10.0 10.0 
18 12.0 15.0 10.0 
19 10.0 10.0 10.0 

: ... ~ .. 

HO. 
:2 ' 

·(g) . 

52.0 
47.3 
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 21to23 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 
NaCl Alcohol 

No. 
(g) (g) 

21 20 10 
22 30 10 
23 40· 10 

Examples 24-31: Examples 24-31 are prepared .in accordance with example.1 except that 

1 g Betaine, With or withouthexylene _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·p~ is 3.0. 

10 g of Pluronic F 127 is present-in each of examples 24-31. The remaining ingredients _are 

·- · · -set forth in Table 4. ·The solutions are adjusted- to 100 g by the addition ofwater. . 

Table4: 

·Example Hexylene Isopropyl 
NaCl Glyc::ol Alcohol 

No. 
.(g)" (g) (g). .. 

24 ·o "20 10· 
.25 ·O 30 10 . 
.26 0 40 10 

.. . -·21··-··. ·30 . - ·10 10.· 
'28· 30 . :.0 12 ; 

.. .. . . . .. •. . .. -~. .: :: .. :· ... · .. ·. 
. . . . " . .. -~:: .... :-;: ~ . :.:_ ~. : 

~ .. 

.. : ·29 .30 .o 10 
:. ~. · .. ·: ...... · .. -_~;._·_:~:··· ... ~ 

·30. 0 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 nl1 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 No. of Surviving % Reduction in 

of Example 
Viable Organisms 

contamination 
.(S. epidermidis) 

1 •, 5.45x102 99.94% 
2 

:· 
8.65 x 102 99.91 % 

3 0 _ 100% 
4 50 -··. 99.995 % 
5 ·-50 99.995% 
6 _·6.6.x 102 ·99.934%. 
7 1x102 "99.99% 
8 . ~6~2x102 ·99.94% 
9 ·O 100% 

10 0 100% 
11 10 99.999 % 

.. _ .... ····12 ....... ........ --·- .. --0· ---··-·· . -100 % -"····" 
13 25 99.997 % 
14 i.5x102 99.98 % 
15 7.6x1()2 99.92% 
16 .Q 100% 

Example 33: ·Solutions .ofthe examples ·set forth :below .are tested for effectiveness ·against 

Ac~thamoeba castelanii cysts as follows: A ·107 cys(pell~~·i~ ·di~~~l~ed in 10 ml -~f ~est .. 

solution to result in a 106 cyst/ml concentration'in test solution. At the times specified 

' . be1o:w., 1 ml is withdrawn and diluted with 49 ml of saline to resultin·a·cyst concentration. 

} . -Of 2~1D4 cyst/ml. '0.1 ·ml:of tbis -dil~ted ·sol~fi~nis then :ad&d to i~omi:~f ~uirle~t ~~ .. 
. so lhat the entire nutrient. media begins with a 2 x 103cyst population. The inoculated 

. . . 

nutrient media are· cultured for 3 weeks at which point effectiveness is assessed ·as (a) total 

kill (-) or (b) pm;tial or no kill ( + ). The results are reported in Table 6 below. 

: •... ·.-.· .• ,=:.·;;. •• · •• ·....... • ·. ··.• . ··.·.·, .•. •·•· ·.· •• ••• •.• ·• ••• · ·.·_.· ... '·.·:·'···.· •• ·.·, .. ,.;..·_" ... _··=·:.'.'··. . • ; ~. : : •••••• • ...... ~ ..... ···~·.· •. "..:. . • .... . • . • • ·- ·;.· . '· •.• • -·· 
• • ~ ·~ ·:~· .. :···-:.•· · ..... _:: ·.·.:·:~-\., ~'l' .... :···-:· ... •• • -.··:.·.:~:· ... ,.·-:-. '•.,"'. ···:· . . • •• -:) '·. -.: ••• • 

... 

-· 
: ~ 

: ~ 

' 

:-: 

:• 

'. 

.· 
::. ·. . ·:-

.:_ ·. · . 

.. 
·.· 
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Table 6: 

Solution Exposure Time (min.) 

Example No. 
1 2 3 4 5 

9 + - - .. - -. 
:• 

19 + - - - -
17 - - - -- -
21 + -
22 ·-· + -
23 + . - ·-
24 + -
25 +-. 

.. -
26 + -
27 - -
28 - -
29 ···+-----········ ..... ·-·· -···· ··-· ... - ... -----·· -· 

30 + -
. 31 + -

.. ·. ··.-.---;·· 

..... 
.. . .... · 

. . . . ~..-. . ·:.: . 
.· .. :~ ... 
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·Claims: THIS SHEET HAS BEEN 
.REPLACED 

:i". r· ·. 

1. A disinfecting and cleaning composition comprising 

a) x % by weight of a y.salkylene glycol, and 
y % by weight of a ~.6alkanol -

'Yherein x and y each independently are zero to about 50 with the proviso that 

.x/lO+y/2~1.0; · 

:b) an amount of a Jonicity builder sufficient to.raise the solution tonicity to .at leastthe 

·equivalent of a 5 % by weight sodium c;hloride solution; 

c) 0 % to about 25 % by weight of a compatible surfactant; 
d) 0 % to about 2 % by weight of a·pH·adjusting or regul~ting agent; -- ··-· 

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

enhancing agent; and 

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

2. The.composition of claim 1 wherein s~d surfactant ~s seleeted from 

.ca) com.Pounds of formula I 

.(AmSur-O)rP=o' -(I) 

wherein the ~oup Am.Stir is of the formula 

\li OH 
:I - I 

Z-,-(CH2)m-1-(CH~n-~c:ar (IA) 

R3 R2 

wherein each of R1 and R2 is independently lower alkyl, hydroxy lower alkyl, or carboxy 

lower alkyl, R3 is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxy lower alkyl, Z is 

an alkanoyl of 6-18 carbon ~toms or Z together with R1 and R2 is a carbon substituted by 

C5- 17alkyl; and n and m are each independently 1 to 4; 

cb) compounds of the formula 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \l \II\ 
* c '. L M S * 

. ·"'" ~ 

,. 
, 
?! 
;1 
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I 
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l THIS SHEET HAS BEEN 
REPLACED 

(VII) 

wherein~ is:alkyl oi5-17 carbon atoms or .a C6-2()81.kanoylamino; each ofR10 andR11 is 
independentlylowenillcyl,hydioxy lower alkyl, or carboxy lower alkyl; R12.is axi 
·alpha,oinega-alkylene 'of 1 :to 6 carbons which is unsubstituted 0r substituted by lower 
alkyl, hydroxy, -or hydroxy-lower a1kyl; and R13 is alpha,omega-C1_5alkYlene; · 

cc) compounds of the formula 

. . . -
.wherein each R.i4 and each R16 is inde.Pendently C1-4allcyl;· R15 -is C14-alpba,omega-

. . :. : .. ·989 ":· 
·;~ . . . . . . . - . ·. . ·:· . . ·. .... >. . . . . . . . . ' : :: -. ' . ·.':.' .. . : ... : . . .. ·. ;1 . .--: ' ·: ·. -
'.:k.- · :allcylene; ·each R_17"is.indCpendent1.y-CH~CH20-:,·...;CH2CH:iCHiQ:-~;~. ,~~.2~::'9.-:-; ·~d .: 
.1:.. • . . .. : .. . . . . . . . . . • .. ;. . ·• .. • .•·· .,,_.,,., :: .. - ·: . ··:-'::· ,;.,·'·.:. '.. · .... '. •. ::·<-. - . ' .. : 
· .ais 3-18.; ·and · ··.·. :··.; ·.· ····>: · 

cd) .compoun~s of .the formula 

(IX) 

wherein B is a C14-alpha,omega-alkylene; pis an integer from 0 to. (d-1); b is an integer 
which is (d-p-1); dis 4 to 7; each R18 is independently Hor a C14alkyl which is unsubsti­
tuted or_substituted by at least one R19; each R19 is independently hydroxy which is free, 
etherified by R20, or esterified by R21; each R20 is a Ci-4 straight or branched oxyalkylene 
or poly(C24 straight or branched oxyalkylene), the terminal oxygen of which is bound to 
Hor R21; and each R21 is independently an acyl of a C2•24alkanoic acid or a C4_24alkenoic 
acid; provided that in each compound of formula IX there is at least one free hydroxy 
group, and at least one R21 group. 

··· .. · .. :·. 

., 

.. 
; ! . 
i' 

1111111] 1111~ 111!1 ~I~ 111111. #Ji;~ .. ,, ,, '"'" t,,;~ , I 
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REPLACED 

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

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

disinfectant 

4. The composition of claim ~ wlµch is a contact lens polymer material cleaning and 

disinfecting solution-comprising 

. . 
:a) x% byweigli!·of.a ~~alkylene glycol,:and 

y % .by weight of a Ci-6a1kanol 

wherein x and .Y each independently are zero to about.SO with the proViso·that 
· x/10 + ·y!l ~ l.O; :· · · · · - · ·· · · · · · · ··· · ·· · · · · · -· 

b) _.an amount of .a tomcity builder sufficient to raise the solution toniCity to at least the 

·equivalent of a 5 weigbt sodium chloride solution; 
. . 

c) 0 % to about 25 ·% by weight of.~ ophthalmic-device material compa~ble surfactant; 

·d): ·O % to about 2 % by ·weight of apH acljusting orreg\iiafuigagent; 

e)" ·o %:to an·amount·siiffiCienftcibnng·the sc>lution Viscosity to 100 cps of a viscosity . . .· 
· . · .. enhancing ~gent; ·and · 

. . 

.. 

; i 

! 

i r 
. '·: . ~1 . 

'f) . :the balance of;a .suitable:Solvent ·which is preferably water. .. . . . 

j": """. --· . -: -~ . . .. ·'·- .. -.. · :~ ... - -· · .. ·,,, .. _·:_. ,:_: . ~.:·_ ·::.>: .. ~_-:: .:.··_··.:- ·/~::.'.·:'.,:,~·4!·~'.//:~"~:~:~/t.tJ(?;~}~t~~-~~~~~;:~::~i:~?::.·.£::':~::·;.·:./< .. , .. --·. ·!~ : 'l 
i· 5. 'The solution of cia:im. 4 wllere1n y is zero to about 30 ·and comprising .Q to 1lootit · · 

:~ 15 % by weight of said surfactant. 
·:~ 

= = 

6. The solution of claim 4 comprising 

~) about 10 % to about 50 % ·by weight of a C3_8alkylene glycol and 

about 2 % to about 30 % by weight of a C:z_6alkanol; 

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

phosphate, carbonate, or sulfate which is sufficient to :raise the solution tonicity to a 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))-P=O (I) 

· 111111111111111111111111111111 
* C L M S * 

~ . . . 

~~ ... :~~:;:· ~;,,.~.~:.~.~-·::.:-.-~:~;~~:~~·-~ ·.i~\:'"~"..:~~;~·ir;; ~.;'. ·-···~-~~~ ··-~·~· -:·· .. ~ ·<··~-- ·y~ .. ;-) .-: .. ... :~ ... ~: :~·;·~·.;·.: ·; · .f;.::.'.::-;:-~~~~::.:·::~ ~.t.~.i 

: j. 

·1 
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wherein each group AmSur is independently of the formula 

.f1,:: 1~ 
Z-y-<c.11~m-y:<CH:z>n-CHCH2-

·- R3 R2 

THIS SHEET HAS BEEN 
REPLACED 

(IA) 

..... ·.. .-: .. : .. ,, ... ~.-. ...:,,,. 
·:.·r .. ""·:· ·... · .. ~ ... ··: .· .... •• ... : .... ~· ···· ... ._, .... :.,.·~· .. : :1··.::~ .... ;.' .... ; ~~ .·.;··.t·· ... ··-:: "\.-' .. \;~~-~·::. 

wherein each ofRi and R2 is independently1ower alkyl,bydroxylower alkyl, 0r carboxy 
10~6~ ·.alkyl, R3 1~·nydrogen~ l~wer alkyi, nydroxy10wera}kyl.; -~ ·c~b~xy 1ower"aricyi,z is 

an alkanoyl of 6-18 carbb~ atoms or Z together With R 1 ·and Riis a caroon ·substituted by 
•• ·-··- •·--• • ••-•• •••-•• ·- • •oa-• ., ., •• ••-·••• ·-•·• ••• ••-·--·---·•••-•• • ·-- - • • • ••••• ••• """O•• ••••"- "•- ·--··--•··-• •• •- ••-• •• - ••• •- ·• 

C5-17a1kyl; ·and n and m are each independently 1 to 4; . 

cb) compounds of the formula· 

.. . .. · . flO . ·· .. 
. . '" . . . . , ... · ~.;Rnf-Rir<;ooe 

R11 

. .:. :. -~· .: . :.~ ·.··. ··. .. . ~ . .-::· . :· .. 

:· .. 

.. . . .: . ~ .\ ~ ... ·(VII) .... . . 

····-·-··--·- -·· ............. . . · ... . 
. · =·.·.· .. 

·. . . .. .::: . .. 

. ·;.:_;. . .. ,. . ,;,.". ~-.:. ~·.·.;;>~,:.-;::.t> ~. '":·.:·.·· '.:-:: ·~-~; .. : .<·:~~;;·~ - .: 

wherein~ is alkyl of 5-17 carbon atoms or a C6-2o21kanoylam.ino; eacb of R10 and R11 is 
independen~y lower.alkyl, _hydroxy.lower alkyl, or.carboxylower alkyl; R12is·an 
alpha,omega-alkylene of 1 to 6 carbons which is unsubstituted or substituted by lower 
alkyl, hydroxy, or hydroxy lower alkyl; .and R13 is alpha,omega-C1_5alkylene; 

cq) compounds of th~ formula 

wherein each R14 and each R16 is independently C1-4alkyl; R1s is C14-alpha,omega-
. CH3 

I 
alkylene; each R17 is independently-CH2CH20-, -CH2CH2CH20-, or -CH2CH-O-; and 
a is 3-18; and 

i . 
i. I, 
I 

j 
, 
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cd) compounds of the formula 

THIS SHEET HAS BEEN 
REPLACED 

(IX) 

wherein Bis a C14-alpha,omega-alkylene; pis an "integer from 0 to (d-1); b is an integer 

which is .(d-:P--1); dis 4 ·to 7; each R18 is uidependently H or.a C141lllcyl which.is .unsubsti-

. tuted,or substitu~4 by at least one R19; each R191.s independently hydroxy which is free, · 

etherified by R20,.:oresterified·by R21; each R20 is a Ci4straigbt ·or brancheq ox)':alkylene 

or poly(Qz4 straight or branched oxyalkylene), ·the termina). oxygen·of which is "b_ound to H 
· or Rn; and each R2i is independently an acyl of a ~=24-alkanoic·acid or-a-C~24alkenoic· 

acid; provided that in each compound of formula IX there is at least ·one free hydroxy 

group, and at least one R21 group; 

or poloxamers, reverse :poloxamers, meroxapo1s, poloxamines, po1yethyleneg1yco1s, 

_polypropyICneglycols: pol_ypropyleneglycol-butethS, pol~py1eneg1yco1 o1eares, · 

. polypropylene-pareths, te~ydroxypf<?pylethylenediamine, ceteareths, NT A salts, lIDTA 

.salts, ·and pentetate salts; 

·d)_-0 % tQ about2".% byw~ight. of a pE ·adjti~ting~:orre~atl~g~ge#t.selectCd n:qn;_ u : ._.·._:_-·.-. .-~,-~-~:-: .... 
-phospboiic .aei~ borlc~acid., lacti~ ~d-and ·cltrlc ~d, :n)".~ ~1lilia1riif6ai1y·~c~p~bi6 sait ' ... , ·. ··· 

thereof, iii) a mixture of said add .and said salt of said ·acid, .iv) an ophthalmically 

acceptable ll!organic acid and v) an ophthalmically acceptable inorgariic base; 

e) 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. 

' lllllll llllll lllll lllll ll llll 
* C . L M .. ~ . *· 
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8. The solution of claim 4 wherein said C3_8alkylene glycol is propylene glycol or 

hexylene glycol; said Ci-6alkanol is ethanol or isopropanol; said tonicity builder is an 

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

carbonate, or sulfate; 

said surfactant is of the .formula 

wherein each of R1 and R2 is independently 1ower alkyl, ·hydroxy lower alk)rl, or carboxy 

lower alkyl, R3 is hydroge11s .lower alkyl, hy~xy lower allcyl, or carboxy l<;>wer alkyl .. Z is 
C6-18alkanoyl or Z, toge~er with R1 :and ~2, is .a carbon substituted by Cs-17alkyl, and ii 
:andm.are each 1 to4,in·association ~tli sufneient ions.of counter charge to result in a 

·····.-···net compound charge-of"ZCI"O; . • .... · .. 

.said.PH acljusting_orreg~1ating.agentis selectedfromi) pbosphoric.acid;, borlc acid, lactic 
· · acid;and Citrlc:acid,ii):an•qphthalmic~y:acceptabl~·~al(th~t: iii) a:miX~ e>(said:aci~ . 

. • •• : .. •. • .• . •. : • :. =--: • •..• : ..... -:;. -~·····=~=~l~~ ..... ~~-"" l~-:}'~ ··-~ .;._.:zi·'!~: ~:·· .... ~_::"'=:l.-:-s.~t = . .:~ ..... ·-~·~ -~ .... -,_ . 

.and:s~ -salt .of said acid, iv) ·an ophthaliriicaily :acceptab1¢ m6rganic add and .v).an 

ophthalmically acceptable faorganic."base; 

said viscosity enhancer is selected from hydro~y-lower alkyl-cellulose, hydroxy-lower 

alkanoyl cellulose, lower alkyl-cellulose, lower alkanqyl cellulose, and carboxy-lower 
alkyl-cellulose. 

9. The solution of claim 6 wherein said C3_8alkylene glycol is propylene glycol or 
hexylene glycol; said Ci.6alkanol is· ethanol or isopropanol; said.toriicity builder is sodium 
chloride; 

said surfactant is of the formula 

I 11111111111111111111111111111 
* C L M S * 

·. 
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REPLACED 

wherein each of R1 -and R2 is independently lower alkyl, hydroxy lower alkyl, or carboxy 
. . 

lower :alkyl, R3 is hydrogen, lower alkyl, bydroxy lower alkyl, ·or carboxy lower alkyl, Z is 

C6-1s~o_yl or·~·-together with R1 ·and R2, is a carbon.substituted by Cs_17alky1, andn 

and m:are each 1 to 4, in association with sufficient ions-of counter charge ·1<:> result in·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 ·· ·-··- ·· · · ·· - ·· 

poloxamer 101. 

10 .. ~he solutjon of claim 7 wherein said ~6alkanol is ethanol or isoprop~ol; said 

toriicity builder is sodiiiiri chloride; 

.said surfactant is of the formula 

. . : ·. ... '··· 

wherein each of R1 and R2 is independently lower alkyl, hydroxy lower alkyl, or carboxy 

lower alkyl,-R3 is hydrogen, lower alkyl, hydroxy lower alkyl, or carboxylower alkyl, Z is 

~1salkanoyl or Z, together with R1 and R2, is a carbon substituted by Cs.17alkyl, and n 

and m are each 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 

lactic acid; and said viscosity enhancer is selected from poloxamer 407 and 

poloxamer 101. 

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

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* c L M S * 
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THIS SHEET HAS BEEN 
REPLACED 

12. The solution of claim 4 wherein said ~-8alkylene glycol is propylene glycol; said 
lower alkanol is isopmpyl alcohol; said tonicity btiilder is sodium c~oride; .said surfactant 

. . . 
is of the formula .. · 

said pH adjusting or regulating agent islactic acid; iµid said viscosity enhancer is ~ydroxy 
ethyl cellulose. . · . . · · .. ·. . 

13. The solutlon.of claim 4 wherein:said"y_8~ylene:glycol is presentm an ·amount of · 

about 21 % by weight; said lower a1kanol 1s pres~nt in an ·amount· of about_ 16 % by : 
· wei8ht;·;:s3ia :~urfactantis presentm:an ·amount ·of:a~out.5 -% l?ywe~ght~~a]>li.:adjusnng .. ··_, < ·<. :, ... ~·-.. 
or-.r~gul~~g agent is present in :an ·amount:of .ab~m 1-~1 "%by ~eigii~~~aia:~~riici~ build~ .-.,·: : .. >·: . . 
is present in .an .amount equivalent to -a 12.5 % sofilum.chloride .solution; :.and said Viscosity 

enhancer is present in an amount of about 0.1 "%by weight. 

14. The solution of claim 4 comprising 0 to 30 % hexylene glycol, 15 to 20 % isopropanol, 
7to12 % sodium chloride, 5 to 10 % of Miranol, 5 to 15 % of poloxamer 407or101 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 rinsing said polymer material with nonnal 

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. 
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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 storing said polymer 

materi8I in normal saline for about 1 minute. 

19. ~se ·of a composition according to any of cl~s 4 to 14 for disinfecting and c~eaning a 

-contact lens polymer material. · 

.20. Method of manufacture of a com.position of-any of claims 4 to 14 charae~rlzed by 

.convexp.ent·mixing of the individual components. 
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