METHCD  AND @OVHESI TION  FOR DI SI NFECTI NG

CONTACT BENSES 10 A disinfectant for soft contact |enses
* must have in conbi nation, the follow ng properti , o
(1) it nust performthe required disinfection, and eﬁéﬁlgﬁfgx -; (2)

It must be harmless to soft contact |enses, and 15 -
remai ning on the lens after disinfection nust be J,PC%;
harm ess to the eye of the contact | enslwearer or copr (3b)
it nmust be capable of being neutralized to a harnl ess ! /
formprior to the wearers use of the |ens. Three percent hydrogen
peroxi de adequately fulfills (1), (2) and (3b). 20 However, the
neutralization step i s considered undesirable by many users. Hence, it
is far nore desirable to have a disinfectant that fulfills (1), (2) and
(3a) - I nternational Patent Publication No. WD 91/01763
di scl oses t hat sol utions having very |ow concentrations of peroxide..
i.e., from9.01 to 25 0.5 percent nore preferably 0.05 to 0.2 percent can
provi de di sinfection Wi thout requiring neutralization. Use of the
present invention greatly

METHOD _AND COMPOSITION FOR DISINFECTING
CONTACT LENSES

(3a) any

10
A disinfectant for soft contact lenses must have, in
combination, the following properties:
(1) it must perform the required disinfection, and
(2) itmustbe harmless_so soft contact lenses, gnd
15 (3a) any remaining on the lans after disinfection must be
harmiess to the eye of the contact isns wearer or
(3b) it must be capable of being neutralized 10 a harmless
form prior to the wearer's use of the lens.
Three percant hydrogen peroxide adequately fulfills (1), (2) and (3b).
20  However, the neutralization step is considered undesirable by -many users.
Hence, it is far more desirable to have a disinfectant that fulfills (1), (2) and
(3a).
International Patent Publication No. WO $1/01763 discloses
that solutions:having very low concentrations of peroxide, i.e., from 0.01 to
25 0.5 percent more preferably 0.05 to 0.2 percent can provide disinfection
without requiring neutralization. Use of the present invention greatly

enhances the microbicidal efficacy of peroxide in such low concentrations.



T ——

enhances the m crobicidal efficacy of peroxide in such |ow concentrations.

-2- U S. Patent No. 4,758,595 (Qgunbiyi, -et al.)

di scl oses that pol yhexanet hyl ene bi guani de (PHVB) and its

wat er-sol uble salts can fulfill m ni mal di sinfection and be harm ess
to the eye and the lens, if used with a specific buffer, a surfactant,
and in specific concentrations. 5 The present |nvention,
in.its preferred aspects, has superior di sinfection properties and is
substantially nonirritating as observed *2- clinically. The present

i nvention is based upon the surprising finding that t ronet ham ne and
its salts. in proper concentration, is a bactericide and fungi ci de.

Furheror e, LT omeL hari e i e 8 e SRl ol i, 1
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aspects i ncl udesReidBuiir, Bl A iV gBciicdoriceniraehalht per cent

chel ating agent (preferably disodi um EDTA) and/or additional mi crobicide,
(preferabl ys0. 00001 to O.The presat imvention!infis\pratdired aspedsphas supeiore,

chl or hexi di ne, pol yquatem um 1. hexetidi ne, bronopol:, alexidine, |ow
concentrati ons disinfestion preperies andishsubstantizlly sidnjrritatingas ivbsesdd s
clinically. The present invention is based upon the surprising finding that
tromethamine and its salts, in proper concentration, is a bactericide and
tfungicide. Furthermore, tromethaming has a synergistic eftect when
10 combined with other known microbicides and chelating agents.

The present invention may bs summarized as a method for
disinfecting a contact lens comprising contacting the lens with an isotonic
aqueous solution comprising 0.6 o 2 waight percent tromethamine
(preferably 0.8 10 1.5 parcent) for a time sufficient to disinfect the lens. Other

15  aspscts include adding to the solution from 0.01 to 1 weight percent
chelating agent (preferably disodium EDTA) and/or additional microbicide,
(preferably 0.00001 to 0.1) weight percent PHMB, N-alkyl-2-pyrrolidone,
chlorhexidine, polyquatemium-1, hexéﬁdine. bronopol, alexiding, low
concentrations of peroxide, and ophthalmologically acceptabla salis

20 thereof.

The term “ophthalmologically acceptable” when used to
describe salts, etc. in this specification and ¢laims is intended to mean a

" compourid which js soluble in the solution at its effective concentration and

will not harm the eye or the lens. Examples of Ophthalmdlegically



20 thereof. The term "opht hal nol ogi cal |l y accept abl e"
when used to describe salts, etc. in this specification and clains is
i ntended to nean a conmpound which is soluble in the solution at its
effective concentration and will not harmthe eye or the |ens.
Exanpl es of opht hal nol ogi cal | y

3 - acceptabl e ingredients are given throughout the specification.

O course, use of other ophthal nol ogically acceptable ingredients is
within the scope of this invention.=3- The present

I nvention has the advantage of providing a 5 nethod and a conposition
for disinfecting contact | enses for a wi de range of m croorgani sns
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art ponp05|t|opﬁtag 8ﬂbgﬁent i nvention al so has the advant age '
providing a ne B a conposition for disinfecting contact Ienses

whi ch is conpatibl e w t hrhgiitebet ihvédtich Rés the adviaraga bl providingc!

reactions with hydrophilic contact |enses. Another advantage of the present
invention ig tipgdthbéd d@:ﬁoa/bdﬁ\%ogltlﬁﬂtfbpdrs&ﬂdctmgcwmaeh lohsas forra wids réngst i ng
15 contact |enses which has a |ow potential for .irritating the eyes. And

still yet of miotdoryanismssuehasoFusdrium solanit Aspargiius jumigatusiat i n
certain enbodi ments, it

Staphyloooccus epidermidis, Pseudomonas asruginesa, Serratia

marcescens, Candida albicans, and Herpes simplex. Of these, disinfecting
of 8. marcescens and C. albicans on lenses has proven particularly difficult

10  with prior an compositions. The presenf-invention also has the advantage
of providing a method and a composition for disinfecting contact lenses
which is compatible with, and has little or no undesirable chemical
reactions wfih hydrophilic contact lenses. Another advantage of the present
invention islthat it providss a method and a compasition for disinfecting

15 contact lensas which has a low potential for iritating the eyaes. And still yet
another advantage of the presant invention is that in certain embodiments, it
provides a_-methed and whpo’sition for disinfecting contact lenses, for
cleaning tear film debris from contact lenses, and for lubricating contact
lenses.

20 . Tromethamine, whosa chemical name is 2-amino-2-
hydroxymethyl-1,3-propanediol, is also known by names of trimethylol
aminomethane; tris(hydroxymethyljaminomethane; trisamine; tris buffer;
trometamiol; Tromethane; THAM; TRIS; Talatrol; Tris Amino; Tris-steril;
Trizma as described in the Merck Indéx, Eleventh Edition, Published by



provi des a nmethod and conposition for disinfecting contact |enses, for
cleaning tear filmdebris fromcontact |enses, and for Iubrlcatlng cont act
| enses. 20 Tr onet ham ne, whose chenical name is 2-ani no- 2-
hydr oxynet hyl -1, 3-propanediol, is also known by nanes of trinethyl ol

am nonet hane; tris(hydroxynethyl)am nonethane; trisamne; tris buffer
trometarrnol; Tronethane; THAM TRI'S;, Talatrol; Tris Am no; Tris-steril
Trizma as described in the Merck | ndex, EIeventh Edi ti on, Published by

-4- . Merck & Co., Inc. Rahway. N. 4 (1989). Tronmetham ne and its
salts act as buffers over the pH range of 6-9. In the ANGUS Cherri cal
Conpany . Technical Bulletin TB 69, TRIS AMNO as a buffer for

The. pH of - cont Marek & CByIE Hanshl AEY. ety  Roiaaiins 206 R rQEI'SS

for hydrolysisp Bﬁeﬁrwéﬂgﬁmngﬁéﬁﬁ Mt &Rﬂ@lﬂsf@ﬁ‘éﬁgaﬁatl ot the Tack

of eye irritancy of of prine consi nits

choice for thi ?eéﬁﬂ&F%?ﬂéiﬁrTB*EgeTﬂlSWWNO@ asfb@f&fo?ﬁﬂ“mblbﬂhb@é' n

fails to disclose use tronethamne in formul ating contact™I ens

di si nfecting sQnhamicalsCompany itds didwseartnaemmwmholdsaaarpwbﬂbomadﬁl
properties. nor the fact that trometham ne has a synergistic ef f ect

when conbi ried @nshcleaniag sulutiansi iaittie sange most favorable for hydrolysis of protein
Cphthalnnloglcally accept abl e chel ati ng agents useful in the pr esent
i nvention i ncl fitms anilens surfacssy _nd tbﬂllge drak eyesrsangpotTRIS AMINO are
of prime consideration in its choice for this application. However the
ANGUS technical bulletin fails 10 disclose use of tromethamine in
formulating dontact lens disinfacting solutions, the fact that tromethamine
10  has microbicidal properties. nor the fact that tromethamme has a synergistic
effect when combined with other rmcrobjcides
Ophthalmologically acceptable chelating agents useful in the
present invention include amino czrboxyiic acid compounds or water-
soluble salts thereof, including ethylene diamine tetraacstic acid, nitrilo
1S triacetic acid, disthylene triamine pentaacstic acid, hydroxysthy! ethylene
diamine triacatic acid, 1,2-giaminocyclohexane tetrazcatic acid, ethylane
glycol bis'(beta-aminoathyl ether) in N, N,-N', N’ tetraacetic acid (EGTA),
amino d:acatxc acid and hydroxysthyl amino diacetic acid. Thesa acids can
. be used in the form of their water solubla salts, particularly their alkali metal
20 salts. Especially preferred chelating agents are the di-, tri- and tetra-sodium
salts of ethylene diamine tetraacstic acid (EDTA), most preferably disodium
EDTA (Disodium Edetate). |
Othar chelating agents such as citrates and polyphosphates can also

be used in the presant invention. The _r.:itrates which can be used in the



soluble salts thereof, including ethylene diam ne tetraacetic acid, nitrilo
15 triacetic acid, diethylene triam ne pentaacetic acid, hydroxyethyl

et hyl ene diamine triacetic acid, 1,2-diam nocycl ohexane tetraacetic
acid, ethylene gl ycol bis (beta-am noethyl other) in N, N N, N
tetraacetic acid (EGTA), am no diacetic acid and hydroxyet hyl am no
di acetic acid. These acids can . be used in the formof their water
soluble salts, particularly their alkal tal 20 salts. Especially
preferred chel ating agents are the di-, fP™ and tetra-sodium salts
of ethylene diamne tetraacetic acid (EDTA), nost preferably disodium
EDTA (D sodi um Edetate). O her chel ati ng agents such as

citrates and pol yphosphates ca I . [ gt :

nvent i on. The. RieepE Bushien ol Gl asid and Y Aol i, AhcARAine metal,

i nvention incl Cidrl [ | [ % rhyrobiosphat t al
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y condensed p

well as nore hig osphates in the formof the neutral or 5

aci di c al kal i npbhlassbiehighlcordensed phasphatasdn tha forsl ohtheanawralorvel | as

t he ammoni um sal t. The pH of the solutions should be
adj usted to e acidiealkal metal satsisuchtasthe,sodium andpRtassiHm SRS Wall3s as
between 6.0 to 8.0, preferably between 6.8 to 7.8. Significant

devi ati ons frontheecammaniymisall. 7) will cause
The pH of the solutions should be adjusted to be compatible

with the eys and the contact lens, such as betwaen 6.0 to 8.0, preterably
between s.é to 7.8. Significant deviations from neutral (pH = 7) will cause
10 changss in the physical parameters (ie. diameter) in sorhé con_tact lenses.
Low pH (pH less than 5.5) can cause byming and stinging of the eyes,
while very :léw or vary high pH (less than 3.0 or greater than 10) can cause
ocular damags. |
The term “disinfect® means the rendering non-viabie of
15 substantially all pathogenic microbes that are in the vegatative state,
including gram negative and gram positive bacteria, as well as fungi.

" The additional microbicides employed in the present invention
are known, such as polyhexamethylene biguanide, N-alkyl-2-pyrrolidone,
chlorhexidine. polyhexamethylenebigpanide. alexidine, polyquaternium-1,

20  hexetidine, bronopol and a very low éoncemration of hydrogen peroxide,
e.g., 50 to 200 ppm.
The solutions of the invention are compatible with both rigid
gas permeable and hydrophilic contact lenses during cleaning, wetting,

soaking, rinsing and disinfection.



1 0 changes in the physical paraneters (ie. dianmeter) in sonme contact

| enses. Low pH (pH Il ess than 5.5) can cause burning and stingi ng of

t he eyes, while very low or very high pH (less than 3.0 or greater
than 10) can cause ocul ar damage. The term

"di sinfect neans the rendering non-viable of 15 substantially al

pat hogenic m crobes that are in the vegetative state, I ncl udi ng gram
negative and gram positive bacteria, as ?ﬁll as fungi.

The additional microbicides enployed i n“t*He present invention are

known, such as pol yhexanet hyl ene bi guani de, N-al kyl -2-pyrrolidone,
chl or hexi di ne, pol yhexanet hyl enebi guani de, al exi di ne, polyquaternium1,. 20

hexet i di ne, br onopol - andog, ety d QN BB i dihiols 4 cSHEREER d1Riox! de

e.g., 50 to 200 ppm he sol"utT ons o e invention are

compati bl e w tdiRoldisidluble of iéf5EraRR g@gﬁ{:ﬁagg@ftm%ﬁpﬁﬂlétﬁe ©fg

| enses during “Cl eani ng, .we rinsing and disinfection.

One enbodi mentoiqhbieh trduly £BhiaH tHeStrameaiaming or eattaherdiof, the microtitidd, wat er
sol ubl e or dispersible unit dosage forns, eg. tablets. One type of

tabl et woul d canid thenchdiating agent aRriortoarses e tabiatrie dissoived initbedliiuentie,
and the chelating agent. Prior to use, the tablet is dissolved in the
diluent. 5 eag. wateeor salinmto form a sphution dordisinfectingreantantdensest i ng
contact | enses.ll'mother embodiment would be an aqueous sclutioﬁ comprising the novel
disinfecting lpgrediants.
| A typical aqueous soiution of the present invention may
contain additional ingredients which would not affect the basic and novsl
10 characteristics of the active ingredients ééscﬂbed eariler, such as tonicity
agents, sud;dants and viscosity inducing agents, which may aid in either
the lens clagning or in providing lubriczii_on to the eye. Suitable tonicity
agsnts include sodium chloride, potassium chloride, glycerol or mixtures
thereof. The tonicity of the solution is typically adjusted to approximétely
15  240-310 milllosmolas per kilogram solution (mOsmvkg) to render the
solution compatible with ocular tissue and with hydrophilic contact lenses.
' Suitable surfactants includa tyloxapol, which is 4-(1,1,3,3-
tetramathyl:putyl)phenol polymer with formaldehyde and oxirane; pluronic®
or poioxam;rs. nonionic block copolymer surfactants which"-are block
20 copolymers of_.propylene oxide and ethylene oxide; octoxynol or
octyphenoxy polyathoxyethano! prepared by reacting isooctylphenof with
ethylene oxide; poloxarmine which is a block copolymer deri\;ative of
ethyleng oxide and propylene oxide combined with ethylene diamine; and

nonoxynol nonicnic surfactant mixtures prepared by reacting nonylphenols



Anot her enbodi nent woul d be an aqueous sol ution conprising the novel

di sinfecting ingredients. A typi cal aqueous sol ution of
the present invention may contain additional ingredients which would
not affect the basic and novel 10 characteristics of the active

I ngredi ents described earlier, such as tonicity agents, surfactants
and viscosity inducing agents, which may aid in either the |l ens

cleaning or in providing lubrication to t eye. Suitable tonicity

agent s include sodium chloride, potassiumfhloride, glycerol or mxtures
thereof. The tonicity of the solution is typically adjusted to
approximately 1 5 240-310 mlliosnoles per kilogramsolution (nmosmkg) to

render the = with 3hyibhd BxRRMAbSnded Burtsithis drb SpEABAY i Merck

hydrophi lic contact [%enses

i ncl ude tyl oxaphidexysisra. i'ﬁxéls&rlaéaﬁts%anlbe emd@bmﬁ%ﬁgﬁﬂ!trxhg@gﬁgﬁh

pol ymer with fornmal dehyde and oxirane; pluronic pol ox

noni oni ¢ bl ock abqu|G:0801 s about 20%byweight, preferaisiy fro?d abeapQl00B0Satut
propyl ene oxi de and et hyl ene oxi de; octoxynol or oct yphenoxy :

pol yet hoxyet han®i0% by veaight, byore qaeferahjy tromvabout?,085 to abbiit 1 percertt by | ene
oxi de; pol oxam ne_ which is a block copol yner derivative of et hyl ene
oxi de and pﬁbpyﬁ@ﬁﬁﬂoxide conbined with ethyl ene di am ne; and

nonoxynol nonionic surfactant m xtures prepared by reacting nonyl phenols

. 7- wi th et hyl eneSéahie visgesity inducingsagentsicant includedseithinsarrthbed i n
the Merck Hpqex, SHyra. The surﬁﬁgtants can be enployed in anounts
ranging from Ccellulose derivatives such as hydroxymethylceliulose,

hydroxypropyicsliulose and methylcellulose in amounts similar to those for
surfactants, above, |

10  If solid dosage forms are used, the formulations may include
conventional lubricants, binders, and e_xéipients which include, but are not
limited to glycerol, sorbitol, propylene glycol, polyethylene glycols and
dextran. These materials are used in amounts varying between 0.001 and
30 % by weight, preferably between about 0,1 and 5 percent.

15 The preferred aqueous solutions of the invention can be
prepared by adding the ingredient as follows. Add the tromethamine 1o
water. Adjust the pH of the solution to a pH from about 6.8 to about 7.8,
Add the ch.elating agent and the toni'cify agent, if required. Stir to dissoive
the above ingredients. Optionally, add the surfactant and the viscosity

20  inducing agen_t. Add the microbicide. .The final product can be rendered
sterile by starile.ﬁttratiun. heat sterilization or a combination thersof,

A suggested method for disinfecting a contact lens is as
follows. The lenses are first rubbed with a few drops of the subject solution

or saline and rinsed to remove surface contaminants such as mucous, sye



about 0.0001 to about 20% by wei ght, preferably from about 0.005 to about
5.0% by weight, nore preferably from about 0.025 to about 1 percent by 5

wei ght . Sui tabl e viscosity inducing agents can incl ude

l ecithin or the cellul ose derivatives such as hydroxynet hyl cel | ul ose,
hydr oxypr opyl cel | ul ose and nethyl cellul ose in anounts simlar to those for
surfactants, above. 10 If solid dosage forns are used, the
formul ati ons may i ncl ude conventiogal | ubri cants. binders, and
exci pi ents which include, but are not “limted to glycerol, sorbitol,
propyl ene glycol, polyethylene glycols.and dextran. These materials
are used in anpunts varying bet ween 0. 001 and 30 % by wei ght,

preferabl y betycgn gr utét %n&% d%lgcé’&’fncﬁ%n gcongamerwuth asufﬂcnén

preferred aqueouss I nventron ed by

addi pg the i ngpa’iupkof fife 8QLdSUEsoliish id@:\idr@ﬁ@ldl@@snemﬂenses ardVat er.
Adj ust the pH of the solution to a pH from about 6.8 to about 7.8.

Add the chel at aligwegd¢msoak fort dtdeasticminutagand upitb 8 thirsrtQChcm“aver to

di ssol ve t he above ingredients. Optionally, add the surfactant and

t he viscosity sQbstantiaidiithgf theemicroprganisms. mmwér@goieg ratbodiis aarrjadooltc t
can be rendered sterile by sterile filtration, heat sterilization or a
conbi nat i orP t h&t a@wient or at elevated temperatum% iRy P92Ca ahaut JQOPG;

disinfecting a contact lens is as ol lows, The lenses are first_ rubbed

with a few drops of the eail@ﬁfatgémmmamerm whigh tha| ipventionimay ha-gafried

renove surface con ants such as nugous,
%lﬂ:\ﬂng examples are gc}van it ,Z understood, however, that the

sxamples are for the purposes of illustration and tha invention is not to be
regarded as limited to any of the specific materials or conditions set forth
10 therein. The tarm “q.s.” msans quantun; sufficiat or "a sufficient volume™--to
bring the aq{jeous solution to volume. Uﬁless otherwise stated, "%" means
weight per unit volume expressed as a percent *(w/v).”
The disinfecting efficacy was determined by inoculating the
test solution with a microbial suspension at a final concantration of
15 approximately 106 colony forming units per ml. Each inoculated solution
was than vigoroﬁsly agitated and kept at ambient temperaturs.

- At various timss after inoculation sach solution was vigorously
agitated and ons mi, aliquots withdrawn-and dispensed into 9 ml of
neutraliziné broth. Ten-fold serial dilutions of each inoculated soluticn were

20 preparedin neptralizing broth. The solutions were plated out at effective
dilutions of 1If Oth to 1/100,000th on nutrient agar with or without
neutralizmg agents. The plates were incubated under optimal conditions of

time and temperature for growth and tha colonies counted.



- 8- makeup, etc., and then placed in a suitable container with a
sufficient anount of the aqueous solution to cover the | enses. The

| enses are allowed to soak for at least 10 minutes and up to 8
hours to achieve substantial kill of the m croorganisns. The
foregoing nethod is carried out 5 at anbient or at el evated
tenperatures, ie. 20[err]C to about 1 O0[err]C. To
illustrate the manner in which thellnMHugon may be carried out, the
foll owi ng exanples are given. It is understood, however, that the

exanpl es are for the purposes of illustration and the invention is not to
be regarded as |limted to any of the specific materials or

condi tions set forth 10Thb*&h€bﬁtratﬂaﬁoftmér§urav§rsmmlqgaeductimfmm at
or "a sufficient vol une"-- bring the aqueous solution to vol une.

Unl ess ot herw ggicoiAb&d Eac%temdﬁecrease in coricghtratien constitutesi ai0eedsyr essed
as a percent '(wv). The disinfecting efficacy was -
determ ned by redustion.i ng t he test solution with a nicrobial
suspension at a final concentration of 1 5 approximtely 106 col ony
forming units per m. Each inocul ated EXaMARASI was then vigorously

agitated and kept at anbient tenperatu At various
tinmes afterSinocul ation :3'5'&1 "@fﬁ(ﬂé@s megﬁ"aﬂ‘éw efficacy ofyi t at ed and one

m . aliquots W|thdr wn.and di spensed _into ng broth.
Ten-fol d seri affoff§t ﬁ?F‘é’FPs'"o?"&% '?ﬁaﬂﬁ?‘fﬁ EB%Bﬁﬁsi%H"ﬁgf’gé’%zg'lM%r epar ed
in neutralizin ted out at effective
dilutions of 1 i%hﬁ‘;{]gg%%bgw&tﬁ ohwﬁﬁ?‘rglhlé%t agar with or w thout
neutralizing agents. The plates were incubated under optimal conditions of
tinme and tenperature for growh and the col oni es counted.

Example 1A: Isotonic aqueous solutxon containing tromethamine.
10 '

Tromethamine 1.2%

Sodium Chloride 0.3%

HCI q.s.ad pH of 7.4

Purified Water USP g.s. ad 100 ml,

Example 1B: Isotonic solution containing tromethamine ang

chelating agent.

Tromethariﬁina 1.2%

Sodium Chloride 0.3%

Disodium EDTA 0.05%

HCI g.s.adpHot7.4

Purifisd Water USP q.s. ad 100 mi.
15 g

Both tromethamine solutions are prepared by dissolving the ingredients in
water, adjusting the pH with hydrochloric acid and bringing to volume with
additional.water. Each solution is sterilized using a 0.22 micron filter.



The concentration of the survivors and the |og reductions were
cal cul ated. Each ten-fold decrease in concentration constitutes a one-| og

reducti on. Example 1 5
This exanple illustrates the surprising efficacy of trometham ne in an
| sotoni ¢ aqueous solution as a mcrobicide that is of fecti ve agai nst
difficult-to kill organisns. Exanpl e 1A | sot oni ¢ agueous
sol ution containing tronetham ne. 10 . 1g ! omet ham ne 1.2%
Sodi um Chl ori de 0. 3% HC] g.s.adpHof 7. 4
Purified Water USP g.s. ad 10.0 m . : Exanmple 1B: Isotonic
sol ution containing tronetham ne and ' chel ating
agent . Trﬂ@ﬁb@%qgg&mz 1. 2%otonic bordie-€aiGHbwr | de 0. 3%
Di sodi um EDTA . 0 I g.s. ad pH of
7.4 Purified Water USP g.s. ad 100 m . 15

Boric Acid 1.03%

Sodium Borate 0.19%

Sodium Chiloride 0.3%

Purified Water USP q.s. ad 100 mi.

Example 1D {Comparative): Isctonic borate solution and chelating

5 agent.

Boric Acid 1.03%

Sodium Borate 0.19%

Sodium Chloride 0.3%

Disodium EDTA 0.05% .

Purified Water USP g.s. ad 100 ml.

Both borate solutions are prepared by dissalving the ingredients in water
and bringing to volume with additional water. The pH of the solution is 7.4.
10  Each solution is stetilized by filtering through a .22 micron filter.

Example 2E (Comparative): Isotonic phosphate solution.

Sodium Dihydrogen 0.16%
Phosphate '
Disodium Hydrogen 0.757%
Phosphate

Sodium Chloride 0.44%

Purlfied Water USP q.s. ad 100 ml.



Bot h tromet ham ne sol utions are prepared by dissolving the ingredients in
wat er, adjusting the pHw th hydrochloric acid and bringing to volunme with
additional water. Each solution is sterilized using a 0.22 mcron filter.

- 10 Exanpl e- 1C (Conpar ati ve): | sotoni c borate solution.

Boric Acid 1. 03% Sodi um Bor at e 0.19%

Sodi um Chl ori de 0. 3% Purified Water USP g.s. ad 100 m .
Exanpl e 1D (Conparati ve): | sotonic borate solution and chelating 5

agent . Boric Acid 1. 035 Sodi um Bor at e

0.1 9% Sodi um Chl ori de 0. 3% Di sodi um EDTA 0. 05%
Purified Water USP g.s. ad 100 ml. Both borate solutions are

d by disgol vi i ngr ed |
W Ch aadi 11 onal SAsRE 2EBomRACRNETE. <, 1ISe1PRls phosphatd fe'u%eaca‘i@%w% W is

sterjlized by fllterlng t hrough a .22 macd'eglp filter.

Sodium Dihydrogen 0.16%
Phosphate

Disedium Hydrogen 0.757%
Phosphate

Sodium Chloride 0.44%
Disodium EDTA 0.05%
Purified Water USP g.s. ad 100 ml.

5 Both phosphata solutions were prepared by dissolving the ingredients in
water and adjusting to volume with additional water. The pH of the solution
is 7.4. The formulation for the phosphate solution without chetator is
identical 1o that listed in the USP for isotonic ophthalmic saline. The
solutions ware sterilized by filtering through a 0.22 micron filter.

10 When tested for disinfecting efficacy, the following results were
achieved:
Lna.BeductimLEQuLHmts
Example - S.mamessgns C. albicans
1A (This invention) 2.6 1.4
1B (This invention) 4.9 B 1.9
1C (Comparative) 0.5 <0.1
1D (Comparative) 0.7 <0..
1€ (Comparative) 0.8 <0.1
1F (Comparativs) 0.7 <0.1
15

As can be seen, isotonic aquaeous solutions containing 1.2%
tromethamine reduced the concentrations of two difficult-to-kill organisms



Exanpl e 2E (Conparative): | sot oni ¢ phosphate sol ution. Sodi um

D hydr ogen 0.16% Phosphat e Di sodi um Hydr ogen 0. 757%
Phosphat e Sodi um Chl ori de 0. 44% Purified Water USP

g.s. ad 100 m . Exanpl e 2F (Conparative):

| sot oni cphosphat e sol uti on and chel ati ng

agent . Sodi um Di hydr ogen 0.16% - Phosphat e Di sodi um
Hydr ogen 0.757% & Phosphate godiun1ChIoride 0. 44%

Di sodi um EDTA 0. 05% Pur7 ffed Water USP g.s. ad 100 ni.

5 Both phosphate solutions were prepared by dissolving the ingredients in
wat er and adjusting to volune with additional water. The pH of the solution
by a factor of-greater than 10. Furthermore, tromethamine has a synergistic

effect when combined with a chelating agent, disedium EDTA. In contrast,

isotonic agueous solutions containing borate and phasphate buffer

systems, with or without disodium EDTA, have significantly less disinfection
5 oefficacy.



Is 7.4. The formulation for the phosphate solution wi thout chelator is

i dentical to that listed in the USP for isotonic ophthalmc saline. The
solutions were sterilized by filtering through a 0.22 mcron filter. 10
When tested for disinfecting efficacy, the following results were

achi eved: -13- Log Reduction at Four Hours
Exanpl e S. marcescens C. al bi cans 1A (This
i nventi on) 2.6 2 1.4 T THST TTpn) 19
1.9 1C (Conparati ve) 0.5 = 0. D
(Conparative) 0.7 z & festld :{ i} 3|E[cdr@rative)
0.8 <0.1 £ Cﬁrrphreti‘e) o.fF |
<0.1 15 As can be keen,| i qotbnilc hqueolds koljut {on
containing 1.2% t ronmet ham ne r FoUCEp (e cqQncenty agr ops ot 1t
difficult-to-kill organisns < IJ -12-
by a factor of greater than 1Q. Fur robr d, ;1 rdmed hatiie: h&J a|Yhergi stic
effect when conbined with a cgelatipg dsknt]. fi sJodLLu ERTAl I{n ¢onrast,
| sot oni ¢ aqueous sol uti ons cdgtai ni hg bofatle gnd phosphdt ej buf f ¢r kyst ens,
with or wthout disodium EDTA2 have[sg gnftijcaptlly lfesp c‘is ntfecti oh
ef ficacy. = =
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- 13- [err] [err] [err] [err]

.14 -

in the above table:
DINaEDTA is disodium EDTA
PHMB is polyhexamethylene biguanide hydrochloride sait, a
microbiclde. .
5 Onamer M™, Polybrene™, and Hexetiding™, are
microbicides. .
CG is chlorhexidine gluconate, @ microbicide
AH is alexidine hydrochlaride, a microbicide
Tyloxapol is a surfactant.
10 - .
In addition to the above-listad ingredients, each solution
contained 0.37% Na ClI for isotonicity and the pH of each solution was
adjusted to 7.4 with HCL. :
Following are log raductsons for various organisms after 4

15 hours.

Ex. No. S.m. S.e. C.a. A.n. At
2a 5.4 >5.3 - - -
2b 23 3.6 - - o
2c >6.8 - - - . 1.1
2d >6.8 - - - 1.3
20 - - po - - . 1.6

2f - - : - - 1.3
2g -~ - >5.7 2.0 -
2h - - >5.7 1.2 -
2 >6.1 - 1.1 - -

"S.m is Serratia marcascens
S.e. is Staphylococcus epidermidis
20 C.a. is Candida albicans
o "A.n. is Aspergillus niger
A.. is Aspergillus fumigatus



[err] - 14-

In the above table: Di NaEDTA i s di sodi um EDTA.

PHVB i s pol yhexanet hyl ene bi guani de hydrochl oride salt, a m cr obi ci de.
5 Onanmer Merr], Polybrene[err], and Hexetidine[err], are

m cr obi ci des. CG i s chl orhexidine gluconate, a m crobicide
AH i s al exidine hydrochloride, a mcrobicide Tyl oxapol is
a surfactant 10 In addifgon to the above-|isted

i ngredi ents, each sol ution cont ai ne 0.37% Na C for Isotonicity and
the pH of each sol ution was adjusted to 7.4 with HC .

Foll ow ng are -l og reductions for various organisns after 4 1 5 hours.

Ex. No. S.m S. e. C a. A n. A f. 2a

5.4 >5. 3 2b 2Bxample3 3.6 -
2 . >6.8 This example compares the disinfegtion abilylof 2 (S)referradZd

- formulation of this invention prepareg ig a manner suigble for makmg
- 5 - commaercial quantities. with tw@ commercial solutions.

A commercial solution tradenamed Optifree; described in its
package insert as "a sterils, bufiered, isotonic, aqueous solution containing
10 a citrate buffer and sodium chloride with edetate disodium 0.05% and
POLYQUAD®" (polyquaternium-1) 0.001% as preservatives.”

A commercial solution tradenamad ReNu® Multi-Purpose

15  Solution describad in its package insert as “A sterile, isotonic solution that
containes boric acid, poloxamine, sodium borate, and sodium chloride;
preserved with DYMED™ (polyaminopropy! biguanide) 0.00005% and
edetate disodium 0.1%.

20 s ! I. ag D:!. . I. ]

Tromethamine 12 %

Disodium adetats 005 %

NaCl 037 %

Tyloxapol 0.025%
Polyhexamethylens

biguanide, HCI satt 0.0001%
Hydrochloric acid adjusttopH 7.5+ 0.2
USP Purified Water Q.s. ad 100%

Tromethamine, disodium edetate and sodium chioride were
dissolved in a portion of the water and the pH was adjusted 10 7.5 £ 0.2
25 using 2.5N Hydrochloric acid. Tyloxapol and polyhexamethylene



29 - - >5. 7 2.0 - 2h

-- - >5.7 1.2 2i >6. 1 -

1.1 -- S mis Serratia narcescens

S.e. is Staphyl ococcus epidermdis 20 C. a. is Candida

al bi cans A.n. is Aspergillus niger Af.
I's Aspergillus fum gatus . Thi s exanpl e
conmpares the disinfection ability of a preferred formul ation of this

i nvention prepared in a manner suitable for making 5 commerci al
gquantities. with two conmercial sol utions. A conmmer ci al

sol ution tradenaned. | f.ree; scrib LN i i

[err]a steril e,b?q}{ﬁrf'é?%'ag“?%‘t %ﬁ?%&é igggﬂg @Patq%gﬁ%ﬁﬁﬁ Pﬁ%%&}(? ) aihe
citrate buffer sphdichosasadjusted toivolumarwithi pudfied waterdi The sobdionawvas
POLYQUAD{ err] " cheril=dQURHSL 'g@é% ite88 e rvatives." Sol ution
3B A cq rcial sol u{_l Qn tradenamed Rel_\lu%erg‘l .

Mil ti-Purpose 1 5 Sol ut iempamtive gisintegtion Lo IveR dn the, tollowing A
sterile, ishtonaslesAltdstdidrizpparticular microorganism were performed on the same

day, theraby eliminating the inaccuracies sometimes caused by day-to-day
variations In the activity of microorganisms from the same source.
Differences in log reductions of less than 0.5 logs are considered to be
within experimental arror.

10
- Microgroanism Soiution No,
3A 3B 3C
Pseudomonas aeruginosa (Pa) ‘3.7 4.7. 26.7
Pseudomonas cepacia (Pc) .02 T 22 3.2
Pseudomonas diminuta (Pd) 1.2 8.5 5.5
Pseudomonas fluorescans (Pf) 0.7 4.8 5.7
Staphylococcus epidermidis (Se) 265 285 26.5
Serratia marcascens (Sm) 1.8 2585 255
Candida albicans (Ca) 0.0 3.1 2.2
Aspergillus fumigatus (Af) 0.5 0.4 0.5
Aspergillus niger (An) - 0.0. 0.0 0.0
Acinetobacter calcoaceticus (Ac) 2.3 4.1 4.8
Bacillus cersus (Bc) 3.8 3.9 4.1
- Bacillus pumilus (Bp) 3.0 2.9 2.9
Cornybacterium xerosis (Cx) 4.9 2.8 2.5
Enterobacter cloacea (Ec) 5.8 5.9 55
Enterococcus fascalis (Ef) . 2.9 5.8 4.4
Micrococcus iuteus (M) 4.8 5.0 " 5.4
Proteus mirabilus {Pm) 2.9 3.1 4.3
Candida parapsilosis (Cp) 0.3 5.0 4.3

Fusarium solani (Fs) 4.2 6.2 6.2



cont ai nes boric acid, poloxam ne. sodium borate, and sodi um chl ori de;
preserved with DYMEDJ err] (pol yam nopropyl biguani de) 0.00005% and
edetate disodiumO0.1% 20 Solution 3C (This invention)

Tr omet ham ne 1.2 % Di sodi um edet at e

0.05 % NaCl 0.37 % Tyl oxapol

0. 025% Pol yhexanet hyl ene bi guani de, HCl salt 0. 0001%
Hydrochl oric acid adj ust to_ E)l,-i_?. 5[err] 0.2 USP Purified
Wat er g.s. ad 100% , Tr omet ham ne, di sodi um
edetate and sodi um chl ori de were di ssolved in a portion of the water

and the pH was.adjusted to 7.5 0.2 25 wusing 2.5N Hydrochloric acid.
Tyl oxapol and pol yhexanet hyl ene

- 16- L Diguani de hy dpsaeibrihdy suienkis vayainlsintmharahigohed (o

S0 utt on was. - implicatad'fn SEHSRIEEHNE teigteyJo RopR WA weRH! Fob ofs #rer - T

Conpar ative di sPséeddmonas speties imths abavartable, thedisinfectanh gf the prasent. Al |

et oy el [ A nalRIOh ARSI R 4 S IR 1, ut Y
equal to solution 3B, for the fourth species.

For other bacteria and fungi impiicated in contact lens wear
such as Se, Sm, Ca, Af, Bc, Fs, and Cp, the solution of this invention is
equal 10 or better than 3A or B in five of the seven examples and in the other

10  two fungal organisms Ca and Cp, significant raduction (greater than 99.4%
based on a 108 inoculum) was obsarved.

For the other organisms tested which arg pathogens but not
generally implicated in the eye, the test results demonstrated substantially
equal performance.

15 : Based on the above analysis, it is clear that the present
invention provides inventivé methods and compasitions for disinfecting
contact lenses.

Example 4. Alternative contact lens cleaning/disinfecting solution
20 1.2% Tromethamine/Tromethamine Hydrochioride (pH=7.2)
0.05% Disodium Edetate
0.37% Sodium Chloride
0.01% Tyloxapol
0.0001% Polyhexamethylane Biguanids, hydrochloride
25 gqs. Purified water, U.S.P.



variations in the activty of m croorganisns fromthe sane source.
Differences in |og reductions of |less than 0.5 | ogs are considered to be

wi t hin experinental error. 10 Log
Reduction (4 hours) - M crooroani sm Sol uti on
No Pseudononas aer ugi nosa (Pa) 3.7 4.7. [err]6.7
Pseudononas cepaci a (Pc) 0.2 2.2 3.2 Pseudonobnas
di m nuta (Pd) 1.2 5.5 _48. 5.5 Pseudononas
fluorescens (Pf) 0.7 4.8 5.7 St aphyl ococcus
epirderm di s (Se) [err] 6.5 [err] 6.5 > 6.5 Serratia
mar cescens- ( Sm 1.8 > 5.5 5.5 Candi da
al bi cans (Ca) 0.0 3.1 2.2 Aspergil | us
fumgatus (Af)Ezalee_g 0.5 0.4 0.5 Aspergillus niger (An)
0. 0. Aci ne ar. cal coacelicus.. X :
4.1 Baci Fl%?%@?‘&d@“%é sthe synerglgﬁé a%H'm'%égg.%( effe% og
4.1 BaC| | maspmacht inventiph for very low concentratianscnf peraxide. 2.9
Cor nybact erg um xer osi s (O() 4.9 2.8 2.5
Ent er obact er clj =57 8159 55—
Ent er ococcus flaecal | s |(Efs | Oi Na EDTA| H202. Reduction (4Hr)
Mcrococcus | yteysnoM)) sown | % WA 4 PPM |5 Bm Se 5P Ca
Pr ot eus m rabi 9 ST Ly
Candi da parapgil&s (Co)1.2 0.05 01350 |5 5.8 S.3 43
Fusarium sol agi (§g) 1.2 0.05 2|250 |6 254 -~ 6.2 58
-17 -

5C (Comparative, see below) 1.5 0.8 -

5D (Comparative. sae balow) 1.8 -~ 5.3

Tha solution for example 50 was Software Saline® a .
CibaVision product.
The solution for example 5D was AOSept@ diluted with
10  Unisol® saline to 0.1% H202.



Pseudononas species are very virulent and are highly inmplicated in
ocular infections related to contact |lens wear. For the four

Pseudononas species in the above table, the disinfectant of the present 5
i nvention was superior for three species and superior to solution 3A but

equal to solution 3B, for the fourth species. For ot her
bacteria and fungi inplicated in contact |ens wear such as Se, Sm CGCa,
Af, Bc, Fs, and Cp, the solution of this invention igs U%Ua= g T
better than 3A or Bin five of the seven @xarrpl es an‘de”ﬁ S@% gé;b%w?g }two
fungal organisnms Ca and Cp, significant reduction (g .

based on a 10[err] inoculum was observed. For the ot her
organi snms tested which are pat hogens but not ' generally inplicated in

t he eye, the tmm ts denonstrated substantially equal

performance. 1 Based on the above analysis, it is clear
that the present invention provi des inventive nmethods and conpositi.gns
for disinfecting for digipfeetin aconta&wmé@n prigi wnmmgemeont act
| ens cl eani ng/ I sin EC'[I g I ution % @8% g%Tr onet ham ne
Hydrochl ori e (§ngwith)anis m"ﬂF ggugous Wlm Gﬂmﬂaﬁ‘f‘ﬂt w@' R i um

Chl ori de Qrd?ﬁémamzﬂ'e'bﬂhﬁbphthalmol@lﬁﬂ?chﬂabld‘lmmmaesmgm' de.
hydr ochl ori de %o dts?nfsectthe ienpu“f'ed water, U S. P

2, The method of claim 1 wherein the solution comprises 0.8 to 1.5
10  weight percent tromethamine or its salts.

3. The method of claim 1 or claim 2 wherain the disinfection reduces
the concentration of microorganisms selected from S. marcescsns, C.
albicans, or both, '

15
4, The method of any one of claims 1 to 3 wherein the solution further
comprisas from 0.01 to 1 waight percent of an ophthaimologicaily
acceptabla chelating agant.

20 S. The mathod of claim 4 wherein the chelating agent is disodium
EDTA.

6. The method of any one of claims 1 to 5 wherein the solution further
comprises an additional microbicide.

25
7. The method of claim 6 wherein the additional microbicide is 0.00001
to 0.01 weight percent of a microbicide selected from PHMB, N-alkyl-2-
pyrrolidone, chlorhexidine, polyquaternium-1, hexetidins, bronopol,
alexidine, vary low concantration of peroxide, ophthalmologically

30 acceptable salts thateof and mixtures: theraof.
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Exanple 5 - .This exanple illustrates the synergistic

anti-mcrobial effect of the present invention for very |ow
concentrations of peroxide. Tris D Na EDTA
Herr]O[err] Reduction (4Hr) Ex. No. 9% VW o

sm So Ca 5A 1.2 0.05 %ﬁ‘éégffﬁggg -Bdﬁﬂv‘
5.3 " 5B 1.2 0. 05 50 >6. 4 L= 55 ;
5C- (Conparative, see bel ow) 1.5 _gp. 0.8 SD :
(Conparative. see bel ow) 1.9 - 5.3 The
solution for exanple 5C was Software Saline a Ci baVi si on product.

The solution for exanple 5D was A err]. diluted with 10_. Uni ali ne
to 0.1% H[ err] 8 er r he msthod of 913'%%"%@'"%‘3 adﬁ“&?@?ﬂ”ﬁlﬂ”f’é@?ﬁ i %ﬁbﬁl ng a
contact |ens cenpphthakgmologically isegeptable salty thereot. l ens with an aqueous
solution conprising an effective disinfecting anount of tronetham ne

or an ophthal nol ogi cally acceptable salt thereof, for a tine
9 A contact lens disinfacting solution comprising: .

5
{8) 0.8 to 2 welght parcent tromethamine
(b)  0.01 to 1 weight percent disodium EDTA
(€)  0.00001 to 0.01 weight parcent PHMB or an
. ophthalmologically accaptable salt thereof, and
10 (d) 0.01 to 0.5 weight percant sodium chloride
(e) acid q.s. ad acceptable ocular pH,
1)) water q.s. ad 100%.

10.  The contact lens disintecting solution of ¢laim 9 comprising:

15 .
(a) 1.2 weight percent tromethamine
(b) 0.05 weight percent disodium EDTA
(c) 1 ppm PHMB or an ophthalmologically acceptable salt thereof
(dy HClqs. adpHof7.3107.7

20 (8) 250 ppm tyloxapol
(@) 0.37 weight percent sodium chioride.
(g) - waterq.s. ad 100 percent

This Sheet Hag Been Replaced
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sufficisgpt to disinfect said contact |ens. 2. A nmet hod according to

Claim1l wherein the aqueous solution is an isotonic aqueous sol ution
conprising 0.6 to 2 weight percent tronmethamne or its

opht hal nol ogi cal |y acceptabl e salts. 3. A nmet hod according to daim?2
wherein the solution conprises 0.8 to 1.5 wei ght percent tronetham ne
or its salts. 4, A met hod according to any one of the preceding O ains
wherein the di sinfection reducegqthe concentration of microorganisns
selected from S. marcescens, C a blcans or both. 5. A et hod

according to any one of the preceding Cains wherein the solution

further 9 ri.ses 0.01 to 1 weight percent of an ophthal nologically

accept v ting agent. 6. A nmet hod according to Caim5 wherein
the chel ating agent is disodium EDTA. 7 A et hod of di si nfecting
a contact |lens conprising contactin contact | ens an aqueous
sol ut i OMEISIQP i ANRGCAMROSEHON FOR géﬂNﬁEé':'HNﬁ FONTARY l-ENSEsam)unt of a
m xture of a first conmponent and a second conponent, said first

conponent being selected from PHVB, N al kyl-2rpyrrolidone, chlorhexidine,
pol yquat ernium 1, hexetidi ne, bronopol, alexidine, from50 to 200 ppm

hydr ogen per oxi de, ophthal nol ogically acceptable salts thereof and m xtures

t her eof Thé plesudit IneEoiil c60ETROA AiithBaI O dithRERG 4 tBRtddtIeR:E BampiRidgd
contacting the lens with an isotonic aqueous solution comprising 0.6 to 2 weight

percent tromethamine (preferably 0.8 to 1.5 percent) for a time sufficient to
disinfect the lens. Other aspects include adding to the solution from 0.01 to 1
weight percent chelating agent (preferably disodium EDTA) and/or additional
microbicide.



fopra tine . sufficient to disi e contact |ens. 8. A net hod
atcording to Claim 7 wherein the first coffpdfient is prese '
anount from 0.00001 to 0.1 weight percent mfmdhe s
according to claim8 wherein the first conponent is

2 . its ophthal nol ogically acéﬁf)@gul%}?,gal ts, said contac occurring
nt ect! _%,e

PHVB or an opht hal nol ogi cally acceptable salt theredf. .
| ens di siglfgMgng sol ution which is aqueous and conp{ises: an
effective disinfecting amount of a mxture of a firs
second conponent, the first conponent being selected from PHVB,

N-al kyl - 2-. A methoddor disimfectingor trntiagt leas qeonpiitiag eontacting saidheantarhe,

opht hal mbl ogi 48 Y0 28 Ao Boidibg cepto iy BYAGRS BloEEnB inoupe

and the secongfapimpeReathiteeongn ophthalmelsfit &l dcowptablensalitheresf, doda titse
opht hal nol ogi cal | y acceptabl e salts t her eof . 12. A contact lens

di si nfecti ng swoifficiesn tacdisinfieclgsaid cond@eh 1ens. wherein the first
conponent is present in an anount in the range 0.00001 to 0.1 weight

2. A method according to Claim 1 wherein the aqueous solution is an isotonic

aqueous solution comprising 0.6 to 2 weight percent tromethamine or its

ophthalmologically acceptable salts.

3. A method according to Claim 2 wherein the solution comprises 0.8 to 1.5

weight percent tromethamine or its salts.

4, A method according to any one of the preceding Claims wherein the
disinfection reduces the concentration of microorganisms selected from

S.marcescens, C.albicans, or both.

5. A method according to any one of the preceding Claims wherein the solution
further comprises 0.01 to 1 weight percent of an ophthalmologically

acceptable chelating agent.

8. A method according to Claim 5 wherein the chelating agent is disodium
EDTA.
7. A method of disinfecting a contact lens comprising contacting a contact lens

with an aqueous solution comprising water and an effective disinfecting
amount of a mixture of a first component and a second component, said first
component being selscted from PHMB, N-alkyl—z:-pyrrolidone, chlorhexidine,
polyquaternium-1, hexetidine, bronopol, alexid:ine, from 50 to 200 ppm
hydrogen peroxide, ophthalmologically accep_tab:le salts thereof and mixtures

thereof, and said second component being selected from tromethamine and

A
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percent . 13, A contact lens disinfecting solution according to Caim12

wherein the-«first conponent is present in an amopT_J T CiTe-Tanye

0. 00001 to 0.01 weight percent. 14. A contact | ar#EPéAQEM}E@d:tSI'@:l
solution according to any one of clains 1 1 to 13 Wr‘é‘l"ﬁ“f'ﬁé“f“_l‘rs
conponent is PHVB. 15. A contact |ens disinfecting solutipnliakdeti hg
to; any one of Claims 1 1 to 14 2 wher 3i|!1 the second
conponent is present in an amount fromO0.6 to 2 wei ght percent.

16. A cont actits ephthiilsioldgicaliy@cseptableosaltsnpaidstorgtact occurrifg)for aOE&d P 2
wei ght percent_of .a first .nmcr.obicide conprising tromet ham ne
or igts gpht haIng"E)'SPI:é?I 'gt%%ﬂg‘ﬁtﬁ%‘tgﬁﬁ s. '(b) 0.01 to 1 weight

percent of an ophthal nol ogi cal |y accept abl e ~ chelating agent
(c) 0. 00001 to 0.01 weight percent of a second microbicide selected
from t he 8&r oup BWitEPd |crgrdingrPNEaim7avkgtein thy firss|dogeprnent is present in an

chl or hexi di ne | ' , el | exidine, from
50 to 200 ppmaﬁgﬂf%tggﬁhﬁg%m Jg‘gﬁ)ﬁﬁ%ﬁﬁ!ﬁ%ﬁﬁ%ﬁ@ﬁﬂ%ﬁ@@g& abl e
salts thereof, and '

9. A method according to claim 8 wherein the first component is present in an

amount from 0.00001 to 0.01 weight percent of the solution.

10. A method according to any one of claims 7 to 9 wherein the first component

is PHMB or an ophthalmologically acceptable s:alt thereof.

11. A contact lens disinfecting solution which is aqueous and comprises: an
effective disinfecting amount of a mixture of a fil;st component and a second
component, the first component being select:ed from PHMB, N-alkyi-2-
pyrrolidone, chlorhexidine, polyquaternium-1, hexetidine, bronopol, alexidine,
from 50 to 200 ppm hydrogen peroxide and opﬁthalmo!ogically acceptable
salts thereof, and mixtures thereof, and the second component being

selected from tromethamine and its ophthalmologically acceptable salts

thereof,

12. A contact lens disinfecting solution according to Claim 11 wherein the first
component is present in an amount in the range 0.00001 to 0.1 weight

percent.

13. A contact lens disinfecting solution according to Claim 12 wherein the first
component is present in an amount in the range 0.00001 to 0.01 weight
percenf. - H

14. A contact lens disinfecting solution according tcb: any one of claims 11 to 13

wherein the first component is PHMB.
1. Acontact lens disinfecting solution according to,any one of Claims 11t0 14
L




(d) - 0.01 to 0.5 weight percent sodium chloride

accept abl e ocul ar pH () water g.s. ad 100:%.

di sinfecting solution according to Claim1l 6 conprising:
wei ght percent of said first mcrobicide (b) 0
sai d opht hal nol ogi cally acceptabl e chel ating .

1 ppm of said second m crobicide () HCl q.s.
(e) 0.0001 to 20 wei ght percent of a surfactant

per cent sodi urwbbiein thiesecond cémponentisgireserst inaf aHASu

contact Iens disinfecting solution according to Claim _
wherei n the of#f8Mhol ogi cal Iy accept abl e chel ati ng agent conprises
di sodium EDTA. 1 9. A contact |lens disinfecting solution according to

any one of clains 16 to 18
REPLACEVENGF SHEE®Ntact lens disinfecting solution comprising:
erein said second

hizcrzobDF(C::i de cdfthri &8 ﬁQNBzorwﬂ.ﬁthRFF%ﬂ%loégiécjﬁﬁﬁ micr%}&@@ep%%pésm t
t her eof . tromethamine or its ophthalmologically acceptable salts
{b) 0.01 to 1 weight percent of an ophthalmologically acceptable
chelating agent ,
(c) 0.00001 to 0.01 weight percent of a second microbicide selected
‘from the group consisting of PHMB, N-alkyl-2-pyrrolidone,
chlorhexidine, polyquaternium-1, hexetidill"le, bronopol, alexidine, from
50 to 200 ppm hydrogen peroxide and ophthalmologically acceptable
salts thereof, and
(d) 0.01 to 0.5 weight percent sodium chloride
(e}  acid q.s. ad acceptable ocular pH
{f) water g.s. ad 100%.

17. A contact lens disinfecting solution according to Claim 16 comprising:
{a) 1.2 weight percent of said first microbici'de
(b) 0.05 weight percent of said ophthalmologically acceptable chelating
agent '
{c) 1 ppm of said second microbicide
(d)  HCl q.s. ad pH of 7.3 10 7.7
{e) 0.0001 to 20 weight percent of a surfactant
() 0.37 weight percent sodium chlaride |

(@)  water q.s. ad 100 percent.

18. A contact ilens disinfecting solution according to Claim 16 or Claim 17
wherein the ophthalmologically acceptable chelating agent comprises
disodium EDTA. '

19. A contact lens disinfecting solution according to any one of claims 16 to 18

i
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20. . A contact lens disinfecting solution accordi ng t q-G-a+-m-t+whererH
" wsurfactant conprises 250 ppm of tyl oxapol. | RERLACENHeNTUSEEDT

said

tromet hami ne and its ophthal nol ogically acceptabl e salft s;yas—=a
di sinfecting agent for contact |enses. 22. The use lof} asnj IRy eof ja
first conponent and a second conponent, the first cohponent bei ng

sel ected from PHVB, N al kyl -2-pyrrolidoge, chlorhexidijne’
pol yquat er nium 1, hexetidi ne, bronopol, alexidine, frdm50 to 200 ppm

hydr ogen per owmeimdmhbhdlmhbmbml dompdsepPEHME 08 IFOBTB G ieBINg
m xt ures thereof, an Eeco d conponent being selected from
t r omet hami ne ﬁﬁﬁe‘?tta? %Eﬂl(tﬁ ogical |y acceptable salts thereof, as a

di sinfecting agent for contact |enses.

20.

21.

22.

A contact lens disinfecting solution according to Claim 17 wherein said

surfactant comprises 250 ppm of tyloxapol.

The use of tromethamine and its ophthalmologically acceptable salts as a

disinfecting agent for contact lenses.

The -use of a mixture of a first component and a second component, the first
component being selected from PHMB, N-alkyl-2-pyrrolidone, chlorhexidine,
polyquaternium-1, hexetidine, bronopol, alexidine, from 50 to 200 ppm
hydrogen peroxide, and ophthalmologically acceptable salts thereof, and
mixtures thereof, and the second component being selected from
tromethamine and its ophthaimologically acceptable salts thereof, as a

disinfecting agent for contact lenses.
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