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(CONVENTION OR NON-CONVENTION)

DECLARATION IN SUPPORT OF APPLICATION FOR A PATENT

In support of the application made by BARNES-HIND, INC.

for a patent for an invention entitled: CONTACT LENS CLEANING WITH DISSOLVING
ABRADANT

Ime_BARNES-Hind, Inc,, a corporation organized and_existing
under the laws of the State of Delaware havinag a nlace of
business at 895 Kifer Road, Sunnyvale, California, United
States of America  Gerald B. SWFENEY of the above comDanv.

do solemnly and sincerely declare as follows:

¢ 1. (B)X X Kap Y WE ¥r¥ Xne b ¥l ah X X) A e oXpater X X

* OR (b) | am authorized by the abovementioned applicant to make this declaration on its
behalf.

. 2. (a) XKIERWK 2K XHe Xae ol oaxoasrntst b I K i veK ot

¢ OR (b) Murray J. Sibley and Rebecca F. Nite,_ both

United States Citizens, residing at 224 Stanford Avenue,

Berkeley and 22000 McClellan Raad, Cupertino, respectively,

California, United States of America

+4s/are the uctual inventor(s) of the invention and the facts upon which the applicant(s) 4s/are entitled
to make the application are as follows:—

Applicant is the Assignee of the actual inventor(s)

3.  The basic application(s} as defined by Scction 141 of the Act was/wers made in the follow-
ing country or countries on the following datels) by the following applicant(s)

in United States or ngt;%'ga on February 13, 1987
by Murray J. Sibley & Rebecca F. Nite

in on 19
by
In on 19
by
in on 19
by

4, The basic application(s) referred to in paragraph 3 of this Declaration was/wase the first
applicationfs) made in a Convention country in respect of the iitvention the subject of the

application.
Declared at Sunnyvale, California inis_ 9th  gay ot February 188
/\\?DR‘q)
BARNES-HIND, INC. (5 *

NO ATTESTATION
OR SEAL

By WM‘Z) NS F‘.

Name Tyiewritten /Gerald B. Sweeney

Title . Vice President and Secretary
To: The Commissioner of Patents,

Australia
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(31) Number (32) Date (33) Country
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(56)  Prlor Art Documents
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(57) Claim
1. A sterile abradant composition for cleaning a

contact lens by rubbing the composition onto the surface of
the lens, wherein the composition comprises an effective
amount of particles of a watersoluble non-=toxic
physicdlogically acduaptable i1inorganic abradant composition
where saild abradant is boric acid or borate salts or mixtures
thereof having a hardness up to about 9J (Mohs); said
composition also comprising a surfactant component and an
amount of liquid less than that required to dissclve at 25°C

the entire amount of said abradant:.
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CONTACT LENS CLEANING WITH DISSOLVING ASRADANT

The following statement is a full descriptlon of this invention, including the best methad of performlng it known
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The ptesent invention is a continuation in part of

the United States Patent Application Serial No. 014,756,
filed February 13, 1987 and relates to the cleaning of hard
and'soft contact lenses. As is by now well khown, contact
lenses accumulate proteinaceous and lipid-ﬁype deposits
which must be removed from the lens to promote clear vision
and proper hygiene. A variety of prodﬁcts'have been
proposed for this purpose. Some are based on the action of

enzymes or surfactants.

PRIOR ART

Another type of product, dis¢losed in U.S Patent
No. 4,394,179, comprises small, ihsoluble particles which
are rubbed against the lens surface to dislodge debris.,
Suth.a product runs the risk of «..unaging the surface of the
lens over a number of successive'uses, and requires |
extremely thorough washing of the lens to ensure that every
particle has been removed from the lens before the lens ié
reinserted into the eye. Otherwise, irritégion and even

tissue damage can be inflicted on the eye,

There is thus a need for a product for removing

- deposits from hard and soft contact lenses which will not

damage the lens and which_will pose a reduced risk that
unwanted irritating particles would be introduced into the
eye. While facial cleansers containing dissolving abradant
cleansers have been disclosed in U!S. Patent No. 4,048,123
and U.S. Patent No. 3,944,506, it has long been helieved

“that such cleansers would be damaging to contact lenses,

t
¢ ¢

)

_m. o

particularly soft contact lenses. _
Summary of the Invention

In one aspect, the present invention comprises
abradant compositions for cleaning contact lenses,

comprising: !
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1 as an abradant component;
an effective amount of a slightly water soluble,
non-toxic physiologically acceptable room temperature solid
inorganic acid having a maximum particle size of about 40
5 microns, especially about 10 microns and in both instances
no more than about 0.01 wt.% of the particles being larger
and preferably no particles being larger. In both instances
(i.e., where the particles are about 40 microns or about 10
microns), smaller particles may be present, or;

10 an an effective amount of a slightly water soluble,
non-toxic physiologically acceptable inorganic salt having a
particle size less than about 210 microns, preferably not
more than 105 microns;

where said inorganic acid or said inorganic salt
15 has a hardness less than about 6 on the Mohs scale,
preferably less than about 4 on the Mohs scale.
Preferably, the compositions further comprise an
amount of liquid less than the amount required to dissolve
at ambient temperature the eni.ire amount of said inorganic
saus

amte'vacid or said inorganic salt.
29
ce

°
. L]

In another aspect, the present invention comprises

©
nes o

o a composition comprising the components defisnied above, and
¢ ¢

* ‘''further comprising one or more surfactants.
€ *

¢ Detailed Description of the Invention

£ ¢

55 As indicated, the present invention provides

effective cleaning of hard and soft contact lenses and is
safe to the lens and safe to the eye of the lens wearer.

~ Other advantages will be apparent from the following
description.
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The lens cleaning and disinfecting regimen in
accordance with the pre¢ :nt invention is useful with any
contact lenses of the hard and soft type. Hard lenses
include the well-known lenses made from poly(methylmeth-
acrylate), as well as those based on various monomers in
which a substituted silicone (such as tris(trimethylsiloxy)-
silyl) is connected through an alkylene bridge to an acrylic
or methacrylic moiety. Soft lenses with which the present
invention is useful include any of the large variety of
hydrophilic homopolymers and copolymers, including those
based on hydroxyethylmethacrylate alone or copolymerized
with, for example, vinvl pyrrolidone, methacrylic acid,
methylmethacrylate, diacetone acrylamide and the like.
Examples of other suitable hydrophilic lens polymers abound
in the literature and will be readily apparent to those of
ordinary skill in this art. Soft lenses with which the
present invention is useful alsc include those soft, non-
hydrophilic lenses made from various modifications of
silicone rubber.

The abradant component is preferably sparingly
soluble in water, normally being soluble iff~water in an
amount of less than about 30 weight percent of 40°C. and
less than a& Rﬁi? zi}ght percent at 20°C. The abradant
component4shﬂui&=h=va a solubility in water at 20°C. of at
least 0.5 weight percent, and usually at least 1 weight
percent, and preferably at least about 3 weight percent.
The abradant component must be non-toxic and non-irritating
to the eye.

The abradant component must have a particle size
such that rubbing the lens in the palm of a hand under
normal finger pressure will not damage the lens. Where the
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1 abradant component comprises particles of a room temperature
solid inorganic acid, such particles will have a particle

size of about 40 microns, especially about 10 -icrons and in
both instances no more than about 0.01 wt.% of the particles
5 Wwill be larger, but preferably, no particles will be larger.

In both instances (i.e., where the room temperature solid
inorganic acid particles are about 40 microns or about 10
microns) smaller particles may be present so that the
particles comprising the about 40 micron particles in one

10 instance or the about 10 micron particles in the other
instance will comprise in either instance from about 98% to
about 99% of the particles. Of course, any of the abradant
components can be a mixture of particles having a variety of
particle sizes. A particle size of less than about 210

15 microns (U.S. Sieve Series No. 70), preferably less than
about 105 microns, and more preferably less than about 74
microns is generally satisfactory where the abradant
component comprises the inorganic salt. In the more
preferred embodiments, at least 99% should be about 210

éérfnicrons or smaller, and preferably at leasg\ﬁB% is about 149

KIH microns or sinaller (and more preferably at least 98% is

.+ "about 105 microns or smaller) for such inorganic salt.

AR The abradant component will generally have a

! nardness less than about 6 and preferably falling in the

5 range of about 1.5 to about 4 on the Mohs scale. The
hardness and size of the particles are both significant to
the ability of the particles to remove proteinaceous and
lipid material from the surface of the lens, without
-damaging the lens itself. The size of the particles will

3@: also affect the rapidity with which the particles dissolve

upon contact with additional amounts of water when the lens
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1 1s rinsed and/or stored in an appropriate solution. As
indicated, however, the abradant component must be sparingly
soluble in water so that the lens cleaning composition of
the present invention can be prepared and stored for hours,
5 days or weeks without the abradant component dissolving 1nto
.the llquld which is present in the composition.

The most preferred room temperature solid
inorganic acid abradant compohenﬁ useful in this invention
comprises boric acid. Boric acid, as that term is used

10 herein is intended to include grades of boric acid (e.g.,
H4BO;) such as boric acid impalpable NF that are available
from standard commercial sources, as well as various boric
acid compounds and compositions, such as mixtures of boric
acid (e.q., HBBOB) with salts to change its solubility in

15 water (i.e., decrease or increase its solubility), such

- salts comprising alkali metal salts including alkali
halides, sulfates or borates. For example, the water
solubility of boric acid (H3BO3) is decreased'by sodium
chloride and lithium chloride and is increased by sodium

'.é&'.sulfate, potassium chloride and potassium sulfate. Basic

‘.."anlonv and other nucleophiles such as fluorfaes and borates

* "“increase the solublllty of boric acid (H BO ) . By adding

‘“such salts to the boric acid, the degree of solublllty can

L}
T 1
€

¢

-be controlled and consequently, the amount. of particles in

=25';the boric acid sqlutlon can be controlled, i.e., increased
or decreased. Boric acid suitable for the present invention
(including mixtures thereof with such salts).iS'further
described in Kirk-Othmer, Encyclopedia:of Chemical

"Technology, Third Edition; Vol. 4, pp. 71-80, 108-110; all

jO ‘of which is 1ncorporated herein by reference.
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The preferred inorganic salt component useful in
this invention is sodium borate, by which is meant ahy of
the salts of sodium and ‘borate (e.g., boric acid or boric
acid anhydride). The most preferred sodium borate is borax,
that is, sodium borate decahydrate. Satisfactory borax
products useful in the practice of this invention include
those known as "NF Grade" borax in the powdered or
impalpable grades available commercially from U.S. Borax
Company. ‘ ‘ :

The abradant component should be present in
undissolved form in the cleaning com__position_“ in an amount
effective to perform the desired lens cleaning function.

The amount will generally be in a range up to about 50% by
weight of the composition. Lesser amounts, i.e., less than
30% or even less than 20% can also be employed, provided
that the amount of water and the other“ components present
are adjusted accordingly so that the abradant component does
not dissolve upori standing. Generally, the undissolved
abradant should comprise at leas‘t 1, amd preferably at least
5, weight percent of the composition.

The composition of the present inveéntion also
preferably includes a surfactant component, by which is
meant one or more surfactants. Although the surfactaat

component strictly speaking is not required for the abradant

component to perform its function, the surfactant aids in

‘removal of lens deposits. In addition, it has been

surprisingly found that the combination of a surfactant
component with the abradant component works better than

either component used alone. The surfactant component

should comprise one or more compounds capable of
solubilizing one or more of the types of soilants known as
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1 lipid m;terial, mucins, and proteinaceous material, thereby
aiding in the removal of such soilants from the lens
surface. The surfactant component should have an HLB value
of about 7 to about 18.

5 Among different anionic surfactants usable in the
invention, particular mention may be made of the alkaline
-salts, ammonium salts, amine salts or amino alcohol salts of
the following compounds: o

the alkylsulfates, alkylether sulfates, alkylamide
10 sulfates and ether sulfates, alkylarylpolvether sulfates,
- monoglyceride sulfates,
the alkylsulfonates, alkyl amide sulfonates,
alkylaryl sulfonates, '
_ alpha-olefine sulfonates,
.15 | the alkyl sulfosuccinates, alkyl ether
sulfosuccinates, aklylamide sulfosuccinates,
the alkylsulfosuccinamates,
the alkyl sulfoacetates, the alkylpolyglycerol
carboxylates, _ o
o : the alle phosphates, alkylether\phosphates,
the alkylsarcosinates, alkylisethidnates, alkyl

o,
»
0 8o

L

g o
¢ “taurates,
k3
[-]

°

006

eue ~ the alkyl radical of all these compounds being a
vgﬂWéarbon chain of 12 to 18 atoms of carbon. _ '
gﬁmmz '~ Useful anionic surfactants can be represented by

the formula ROSO3M, RQC(O)CH2SO3M or R0102H4O)XSO3M wherein

R is alkyl'or'alkenyl or about 10 to about 20 carbon atoms,
x is 1 to 10, and M is a water-soluble cation such as

.‘e:§mmoﬁium, sodium, potassium, or triethanolamine. The alkyl
3d°°g@her sulfates useful in the present invention include

SR ) . . . 3
condensation products of ethylene oxide and monohydric
¥ o
o g O
q. ue
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1 ‘alcohol; hav&ng about 10 to about 20 carbon atoms.
. Preferably, R has 14 to 18 carbon atoms in the alkyvl
sulfates, alkyl ether sulfates, and alkyl sulfoacetates.
The alcohols can be derived from fats, such as coconut oil
5 or tallow, or can be synthetic. Such alcohols are reacted
with ‘1 to 10, and preferably 3, moles of ethylene oxide and
the resulting mixture of molecular species is sulfated and
neutralized.
Other examples of anionic surfactants include the

reaction products of fatty acids esterified with, e.qg.,

10 isethionic acid and neutralized with sodium hydroxide, where
the fatty acids are derived, for instance, from coconut oil;
or sodium or potassium salts of fatty acid amides of methyl
tauride in which the fatty acids, for example, are derived

15 from coconut oil. Still other anionic surfactants include

those designated as succinamates. This group includes such
surfactants as disodium N-octadecylsulfosuccinamate; tetra
sodium N-(1,2-dicarboxvethyl)-N-octadecylsulfosuccinamate;
and dioctyl esters of sodium sulfosuccinic acid. Other
QU:,§uitable anionic surfactants include olefinsulfonates having
) about 12-24 carbon atoms.

¥ ] t
¢ 2

.
-

In addition, one or more nonionic surfactants are
also useful. Useful nonionic surfactants include those
having the formula:

25
(Acyl) - (0Alk) OH
wherein (Acyl) is derived from a C-1,-Cy, fatty acid such as
vleic, lauric, or palmitic acid, and (OAlk) is a polyoxy-
Sdl;ayylenemoiety in which each alkylene unit "Alk" has the
' ‘formala C,H, or C,Hc and n is 2 to 60. Other satisfactory

35
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1 nonionic surfactants include those having the formula

(Alk) - (AAlk)nOH_wherein'(Alk) is a saturated or a

monosaturated alkyl or alkvlene moiety having 10-20 carbon

atoms and (OAlk) and n are as defined above. Further

5 examples of satisfactory nonionic surfactants include those

generically known as "polysorbate", which can be generally

defined as various mixtures of C12_C20 fatty acid esters of
sorbitol, and sorbitol anhydride condensed with 4-20 moles
of ethylene oxide.

10

One group of preferred surfactants are the

non-ionic surfactants known as hydroxyalkylated surfactants
and polyoxyalkylated surfactants. Extremely effective at

very low
of fatty

concentrations are N—hydroxyalleated carboxamides

acids of from 10-18 carbon atoms, preferably of

15 from 12-14 carbon atoms and having no or one site of

olefinic

‘unsaturation. Thexe will ndrmélly be up to two

-hydroxyaikyl groups of from 2-2 carbon atoms, which may be
'same or different.

0!—90. : 0
weé_;cqmprlse
°¢ tfrom 2=3
. e tt

. alkylene

&

L

~ oo

" chain of
vie
t may be a
41

b5 oligumer
oligomer

The polpoyalkyiated-non-ionic surfactants may
solely a chain of 2 to 60 polyoxyalkylene groupc of

carbon atoms each, or may have such™a polyoxy-

chain bonded directly or indirectly to an aliphatic

from 10-10 carbon atoms. The polyoxyalkylene chain
homo-oligomer or co—oligomer, with the homo-
normally being ethyleneoxy groups and the co- _
being a random or block co-oligomer of ethyleneoxy

and propyleneoxy groups}

5

30 _‘modified

Another satisfactory nonionic surfactant is

‘" - polyalkyleneoxy modified silicone, which is a sili¢one

with polyalkyleneoxy groups wherein each alkylene

group contains 2 or 3 carbon atoms. Illustrative

B

&
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1‘ compositions are described in U.S. Patent Nos. 2,834,748 and

-3,505,377. The compoSitions employed in this invention have
a_viscosity at 25°C. of from about 900-1600 cs, more-usualiy
. from about 100-1500 cs. The specific gravity at 25°C. will
5 be about 20-22, more QSually about 21 dynes per cm. The
surface tension at a concentration of 1% in water 25°C.
will generally be from about 25-28, more usually Zfror about
26-27 dynes per cm. At a concentration of 1 weight percent
in water, the cloud point will be below 50°C. usually below
1o about 40°C. and will usually be above about 30°C. The
silicone polymer will usually be a block copolymer with the
polyalkyleneoxy polymer. '
The siloxy units are preferably dlmethy151loxy
units Whlle the alkylenoxy units are preferably ethyleneoxy
15 ©F 1,2-propyleneoxy units. The number ratio of ethyleneoxy
units to other units (dimethylsiloxy and propyleneoxy) will
be at least 0.5:1 and generally not more than about 5:1,
usually not more than about 2:1. The molecular weight of
the copolymer will generally be from about 4,000 to 10,000,
PO,.preferably about 5,000 to 7,500. The tetminal groups of the
e polymer will usually be a 01—03 alkylsxloxy group at one end
*¢ ‘rand alkoxy group of from 1 to 6 carbon atoms at the other
E‘f end.
The preferred siloxane-polyoxyalkylene copolymers
25 cmployed in this invention will have the following formula:

TSl(O(SlMe O) (C H O)YY3

wherein: .

30 each of the chains may be the same or different,
“the values given for x and y being the average over the
ggptire-compositiOn; '
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1 x is a number in the range of 3 to 10, usually 4
' to 8;
y is a number in the range of 20 to 50, usually 25
to 40
5 n is an integer of from 2 to 3;

T is alkyl of from 1 to 3 carbon atoms, usually
methyl; and,
Y is alkyl of from 1 to 6 carbon atoms, usually 3
to 4 carbon atoms.
10 More preferably, the siloxane-polyoxyalkylene
block copolymer will have the following formula:
TSl(O(SlMe o),  (C,yH,0)  (C4HLO) YY) 4
15 Wherein:
each of the chains may be the same or different,
the values given %, a and b being the averiage over the
entire composition;

X is a number in the range of 4 to 8, usually 5 to

cuas

*a20 7
O a is a number in the range of 15 to 30, usually 15
[ ot

L2 §

I» L& a number in the range of 10 to 20, usually 12
to 16; and,
o5 the other symbols have been defined previously.
Another satisfactory surfactant is a fatty acid
amide or nitrogen analog thereof, of an amine which is at
least disubstituted by from 2 to 3 aliphatic groups, two of
the groups having oxygen containing substituents such as oxy

30 or carbonyl, particularly non-oxo carbonyl.

11

For the most
part, the fatty acid amides which are employed in the

s

. .subject invention will have the following formula:

€

35
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Z

wherein;

| R is a saturated or mono-saturated alkyl or
aikylene group, preferably saturated, of from 9 to 18,
preferably 9 to 13, usually 11 carbon atoms;

X is oxygen or nitrogen;

m is O when X is oxygen and 1 when X is nltrogen,
wherein the nitrogen to which Y and 2 is attached is
positive; _
' Y is an aliphatiCally saturated group of from 2 to
4 carbon atoms and from 1 to 3 oxygen atoms as the only |
heteroatoms, the oxygen atoms being present as hydroxy or
other, there being at least two carbon atoms between
heteroatoms, or carboxy, with the provise that when oxygeh
is present as carboxy, the carbonyl group may be present as
the acid or its physiologically acceptable salt, e. g., |
sodium; and _ bl .

Z is a saturated aliphatic group'of two tb three;
usually two carbon atoms and from 1 to 2 oxygen atoms as the
only heteroatoms, which may be present as hydroxy, ether, or
carbonyl and the carbonyl group may be present as the acid
or a physiologically acceptable salt. o

When the fatty acid amide is of the formula when m
is 0, it will for the most part have the formula:
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9
RR-C-N-Y
2
wherein:
5 R' comes within the definition of R;

y! and 2! are the same or different and are hydroxyalkyl
of from 2 to 3 carbon atoms, the oxygen and nitrogen being
separated by at least 2 carbon atoms.

When the fatty acid amide is of the formula when m is 1,

10 it preferably has the following formula:
N

. R" - C - ? - y"

o N

: wherein:

L& R" comes within the definition of R;

¥" is an aliphatically saturated carboxylic acid group of
from 2 to 4 carbon atoms having from O to 1 ethereal oxygen
and free of other heterofunctionalities;

Z" is an aliphatically saturated carboxylic acid group of

20 from 2 to 3 carbon atoms, and free of other heterofunction-

oo alities.

o wherein the acids and quarternary ammonium groups have

LU physiologically acceptable cations, e.g., zwitterion, proton,

. or alkali metal (preferably sodium).

25" Of particular interest are compounds of the following
formula.

“ amspe.004/barnes 90 8 13
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R / CH2CH20CH2C02Na
CH2C02N~a

wherein R is of from 9-13 carbon atcre, usually 11 carbon
atoms.

The imidazoline compounds may be prepared in
accbrdance with the teaching‘of U.S. Patent No. 2,586,496.

Of particular interest are the lauramide of
diethanolamine and 2—undecyl—3-carboxymethyl~?—(2‘4 '
(carboxymethoxy)-ethyL)—1-imidazoline, usually as the
disodio hydroxy salt.

Particularly, in combination with the diethanol-
amine amide or homolog, small amounts of organic salts of
diethanolamine ox its homologs may be used, particularly
salts of fatty acids of from 16 to 18 carbon atoms having
from 0 to 1 site of ethylenic unsaturation, e.g., oleate
salts orx alkylbenéenesulfphonate salts, wherein the alkvl
group is straight or branched chain, and is normally of from
6 to 18, more usually from 8 to 14 carbon dtoms. When
present, the salts will generally be used in a mole ratio of
salt to amide in the range of 1:244;.more usually 1:3. That
is, from about 20 to 33, usually 25 mole %, of the amide is
replaced with the salt. -

Satisfactory surfactants are commercially

“available under a wide variety of trade names, such as

"Pluronic", "Steol", "Miranol", "Tween", "Iyepal", "Brij",
and "Myr3j". These surfactants include those with the
following general formulas:




10

15

707
B

S m -
- -

N>
jon

30

-15-

‘ "%luronic":‘ Poly oxyalkylene compounds of the
formula |
HO(CH2CH20)X(CH(CH3)CH20)Y(CH20H20)ZH
wherein the sum of (x + y + z) is 2-60.
~ "steol": Alkali (e.g., sodium or ammonium) salt
of the. sulfate ester of the polyethvlene alycol ether of
lauryl alcohol, the ester having the formula

CHB(CHZ)lO (OCHZCH )l 12 3
‘ " "Miranol": Amphoterlc surfactants having the
formula ‘
C(O)NHCHZCH N(Pl)l 2(CH2)1 2COOH

Whefein RC(O) is the acyl radical of coconut, lauric,
gu&arlc, capryllc, or oleic acid; and R is —CHZCHch,
—CHZCH OCHchZCOOH, an alkali salt thereof or —CH2COOH or
an alkali salt thereof

"Tween":

’/jOCH cH,) OH

/]
o)

\\(ocn CH,, ) (OH
H- (ocu CH ) on s
éH (OCH CH ) 20" (Acyl)

wherein (a + w + x + y) is 4-20; and (Acyl) is an acyl group
containing 10-20 carbon atoms which is saturated or mono-
saturated. ‘
"Igepal": Ethoxylated alkyl phenal having the
general formula

C9H19C6H4(OCH2CH2)HOH
wherein n is 4-=50.
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"Brij": Polyethylene glycol ether of stearyl,

oleyl, cetyl, or lauryl alcohol, having the general formula
R—(OCH?CHé)nOH

wherein n is 2-30 and R is the de-hydroxylated residue of

the alcohol.

"Myrj": Polvethylene glycol ester of stearic
acid, having the general formula

R—(OCHzCﬁz)nOH
wherein n is 2-60 and R is the stearoyl acyl radical.

The surfactant component can also'comprise an
ampholytic detergent, which will normally be a betaine
having an aliphatic carbon chain bonded to nitrogen of from
about 10-18 carbon atoms, preferably from about 10-14 carbon
atoms. - - '

The surfactant component is generally present in
an amount effective to aid in the removal df proteinaceous
and/or lipid materials (preferably both types of material)

from the contact lens surface. AaAmounts of about 0.1 to

about 70 weight percent, preferably about 1 to about 60

weight percent and more preferably about 10 to about 50

weight percent, of the composition are satisfactory.
Individual surfactants or combinations of
surfactants may be employed with the total conc¢entration

~ being in the indicated range. ‘The above description is

meant to be illustrative and not limiting; other examples of

satisfactory surfactants meeting the objective described
herein will be apparent to the skilled practitioner and ave
intended to be within the scope of the present_inVentioh.{
The composition of the present invention shoﬁld-
also contain a small amount of liguid, to aid in spreading
the compceition onto the lens surface during the cleaning
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ope#ration. Amounts as low as about 3 weight percent of the
composition, more usually at least about 5 weight percent_of
the composition, can be present. Water is the preferred
liquid, but it should be recognized that if the surfactant

component is liquid (even a viscous liquid) which can be

~sp::ad onto the lens surface then water is not necessary.
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The liquid can also comprise up to about 50 or even 75 weight
percent of the composition.  As noted herein,the amount of
water and/or other liguid present will depend on the amount
of the abradant component present, as the amount of liquid
must be less than that which will completely dissolve the
abradant content of the composition. In other words, there
must be sufficient abradant component with respect to the
liquid content so that the composition is super-saturated as
to the abradant.

_ The compositions useful in the present inveation
can range in consistency from a slurry having approximately
the consistency of water, to a cream or paste. To adjust
the viscosity to the desired thickness, the relative amounts
of liquid (e.q., water), surfactant and abradant component
can be adjusted accordingly. AlternatiVelj:“the'composition
can also contain one or more additives in an amount

effective to adjust the viscosity so that it can be applied

* smoothly to the lens and will remain_in-contadt with the

lens during the rubbing operation rather than simply running
off like water. Satisfactory thickeners for this purpose
ihclude such polymers as poloxyethylene, guar gum, methyl
cellulose, methylhydroxypropyl cellulose, polypropylhydroxy-
eﬁhyi cellulose, locust bean gum, hydroxypropyl guar gum,
hydroxyethyl cellulose, hydroxypropyl cellulose and starch
derivatives such as hydroxyethylamylose, The amount of the
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thickener will generally be in the range of about 0.1 to
about 20 weight percent, depending on the desired
consistency of the final product in accordance with the
objectives described herein.

Ophthalmologically acceptable buffers, while not
essential in this composition if borax is the abradant
component, can be added to achieve the desired pH which is
generally in the range of 5-10, preferably from about 7-10.
Illustrative buffers include borate, phosphate, citrate,
carbonate and lactate, although other physiologically
acceptable buffers may be employed. The buffer concentra-
tion will generally be from about 0.05 to 0.5 weight
percent, normally being about 0.1 weight percent.

The compositions useful in the present invention
can readily be prepared by mixing the indicated ingredients
with agitation. The additives can be added incrementally,
preferably while maintaining an excess of the abradant
component to avoid the undesired dissolution of that
component. In best practice the composition after

:preparation is then sterilized, to ensure that no

scontamination intrcduced during formulation Fesults in

“microbial growth in the composition. The composition after
*‘*preparation is filled into appropriate plastic bottles and

sterilized by gamma radiation of about 2.5 megarads.

It will be appreciated that the composition of
this invention can also be prepared aseptically by using
ingredients which have been sterilized prior to
incorporation into the final product and by formulating the
ingredients under sterile conditions.

Another aspect of the present invention is that
the composition can be sterilized by autoclaving it in a

e ¢ K3 § . .
¢, ‘.sealed chamber, for instance, at a sterilizing temperature

on the order of 100-130°C., at a pressure from atmospheric
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to about 20 psi, and for about 10-60 minutes, without loss
of the desired particle size distribution or loss of the
material to dissolution. Specifically, the composition is
continuously stirred while it is being sterilized, while it
is cooling back to ambient temperature, and for at least
about 5 hours after it returns to ambient temperature. In
addition, the composition is cooled from sterilizing
temperature to ambient temperature under controlled gradual
cooling conditions which permit reprecipitation of a large
number of nuclei. For example, cooling the composition
steadily from 121°C. to 25°C. over a period not less than 30
minutes, while continuously stirring as described above,
permits retention of the desired small particle size
distribution described above. The conditions permit the
composition to be sterilized under autoclaving conditions
without undergoing any loss of the desired particle size
characteristics of the composition.

The present invention can be used by simply
depositing a small amount (0.1 = 3 ml) thereof onto the
surface of the lens to be cleaned, and then rubbing the lens
between the fingers or in the palm of a hang, for an
effective time such as 10-30 seconds. The abradant
component particles help dislodge lens soilants from the
lens surface through the rubbing action. The lens is then
rinsed thoroughly, preferably with a commercially available
saline solution. The rinsing step causes the abradant
component particles to dissolve rapidly, and washes the
composition off the lens surfi.ce as noted herein, especially
if the rinsing solution contains an ophthalmologically
acceptable additive to increase the solubility of the
abradant component, such as potassium chloride orx
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hucleophiles (borate and fluoride) where boric acid (H3BO3)

is the abradant component. Such additives are more fully
described in Kirk-Othmer, supra. The lens can be
immediately reinserted into the eye, without fear that
undissolved particles will remain which will irritate or
damage the eye tissues.

Alternatively, the cleaning step described herein
can be performed at the end of the day, following which the
lens is placed in a suitable storage solution overnight.
The user can be very confident that any residual abradant
particles will dissolve into the storage solution and will
not cause discomfort when the lens is reinserted into the
eye the next day.

It is a further advantage that in the preferred
embodiments employing borax, the borate anion formed by
dissolution into the storage solution is completely
compatible with the other components of that solution. The
use of borax also means that one need not add a preservative
to the composition (although such an additive remains
;(optional) . In addition, the borate anion formed by the

f‘borax helps maintain the pH at an alkaline 18vel in use on

‘ “tthe lens surface, thereby assisting in the removal of

m
Ul

-proteinaceous material £f£rom the lens.

The invention will be further illustrated in the
7ollowing examples:
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EXAMPLE 1
A composition suitable for cleaning hard and soft
contact lenses was prepared by thoroughly mixing together
the following components in the indicated amounts.

Amount
Components (wt. %)
Purified water 45.8
Steol 4N (28%)
(Sodium lauryl ether sulfate surfactant) 20.
Organosilicone L-720
(Nonionic surfactant, Union Carbide) 1.0
Cab-0O-Sperse 143 10.0
(Colloidal fumed silica 17%)
Sodium chloride, USP 6.0
Boric acid impalpable NF 15.0
Arlacel 165 2.2

(Glycerol and polyoxyethylene glycol stearate)

The resulting composition was a suspension, which

when shaken became an effective contact lens. cleaner.
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o EXAMPLE 2
¥ A composition suitable for cleaning hard and soft
contact lenses was prepared by thoroughly mixing together

the following components in the indicated amounts.

5

Amount
Components (wt. %)

Organosilicone L-720
(Nonionic surfactant, Union Carbide) 1.0
10 MYRJ 52 (Nonionic surfactant) 1.0

Steol 4N

(Sodium lauryl ether sulfate surfactant) 9.0
Hydroxyethyl cellulose (viscosity builder) ~ 0.4
Barax impalpable NF (abradant) 33.0
‘15 Purified water | 55.6

The resulting composition was a suspension, which
when shaken became an effective contact lens cleaner.

The claims form part of the disclosure of this specification.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A sterile -abradanf composition for cieaﬁing a
contact lens by rubbing the composition onto the surface of
the 1lens, wherein the composition comprises an effedtive
amount of -parti'clels of a watersolublé non-toxic
physiologically acceptable inorganic abradant composition
where said abradant i1s boric acid or borate salts or mixtures
thereof - havihg .a hardness up to about 6 (Mohs); said
composition also comprising a surfactant compon_ent. and an
amount of liquid' less than that required to dissolve at 25°C
the ent'ire. amount of said abradant.

2. The composition of claim 1 wherein .the liquid is
water._

.3. The composition of any of claims 1 or 2 wherein said
abradant component comprises about 1 to about 50 weight
_per_'cent of said composition,

4. The composition of claim 1 wherein said surfactant

‘component comprises about 0.1 to about 70 weight percent of

said composition. _

5. The composition of any of claims 1 to 4 wherein the
boric acid has a part:icle size of about 10 or about 40
microns where no more than 0.01 weight percent are larger.

6. The compoéition_ of any of claims 1 to 4 wherein the
sodium borate has a particle size of about 149 microns or
lass, at least about 98% of the particles being about 105
microns or léss in size.

 '7. ‘The method of removing surface dépo,'sii:.s from a
contact lens comprising

(a) rubbing the lens surface with a composition of any

bespe. 006/barnes 91 1 10
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of claims 1 to 6 and then

(b) removing said composition and removed deposits from
the lens surface.

8. A composition for cleaning contact lenses
substantially as hereinbefore described.

9. A method of cleaning contact lenses substantially as
hereinbefore described.

DATED this 10 January 1991
SMITH SHELSTON BEADLE
Fellows Institute of Patent Attorneys of Australia
Patent Attorneys for the Applicant:
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