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The use of certain amxdoammcs to dlsmfcct contact lenses and pmserve opbthalmic compositions is described. Ophthalmm

. .composmons contaxmng these compounds as disinfecting agcnts or preservatives are also described. The amidoamines uilized in the

present invention have potent antibacterial and axmfungal actmty, and are chemically compatible with inorganic ions and other materials

utilized in ophthalmic composxt:ons
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USE OF AMIDOAMINES IN OPHTHALMIC COMPOSITIONS

B_achgmml.d.hf_the_ln_vmm:

The present mvenuon relates to the fleld of ophthalmology More partrcularly, the

. -mvenuon is directed to composmons and methods for drsmfectmg contact lenses ‘and to

the chemical preservauon of varrous types of .ophthalmlc products.

Contact lenses a:re exposed to a broad Spectrum of microbes during normal wear

and become soiled relanvely qurckly Routme cleaning and disinfecting of the lenses are

. therefore reCJurred Although the frequency of cleaning and disinfecting may ey

somewhat among drfferent types of lenses and lens care regrrnens daily cleamng and

'_ drsmfecung is normally requn ed Farlure to clean and disinfect the lens properly can lead
toa multrtude of problems rangmg from mere discomfort when the lenses are bemg worn
to serrous ocular mfectrons Ocular infections caused by particularly vrrulent microbes,

- .ﬂsuch as Pseudomonas aerugmosa, can lead to loss of the infected eye(s) lf left umreai;ed

'-_or if allowed to reach an advanced stage before treatment is initiated. It is therefore
‘ " extremely unportant that pauents dlsmfect their contact lenses in accordance ‘with the

. regxmen prescnbed by therr Optomemst or Ophthalmologrst
. Unfortunately, pauents frequently fml to follow the prescribed regrmens Many

N pauents find reglmens to be drffrcult to understand and/or comphcated and as a result do

_;"'not comply with one 01. more aspects of the regrmen Other patients may have a negauve

- f’eXpenence wrth the regrmen such as ocular discomfort attributable to the drsmfecung

agent and as a result do not routmely drsmfect their lenses or otherwise stray from the

- prescnbed regrrnen In erther case, the risk of ocular infections is exacerbated

Desmte the avmlabrlrty of vanous types of contact lens disinfecting systems, such

o as heat hydrogen peroxrde a.nd other chemlcm agents, there continues to be a need for

_';-rmproved systerns whrch l) are srmple to use, 2) have pOtent antimicrobial activity, and

’ . - - -~y .l awrm - e ey eger . - - - . e S . . .
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3) are nontoxic (i.e., do not cause ocular irritation as the result of binding to the lens
matenal). Moreover,’ the chemical agents utilized in the currently marketed contact lens
disinfection systems generally have limited antifungal activity. Also, many of the
chemical agents currently utilized may interact with contact lens materials and/or cause
irritation in some individuals. ‘There is,therefore, a particular need in the fields of contact
lens disinfection andbphﬂmalmic compOSition preservation for safe and effective chemical

agents havmg better antlfungal actrvrty The present invention is directed to satisfaction

of the above-crted needs

mmary of the Invention:
- The present mvennon 1s drrected to methods of using certain amrdoammes to
dtsrnfect contact lenses and to preserve ophthalrmc composrnons The 1invention 1s also

directed to contact lens dlsmfectmg cornposmons which contain one or more of the sub]ect

' compounds and to vartous types of Ophthalrmc compositions (e.g. phannaceuncals
"'art1f1c1al tears and comfort drops) Wthh contatn the ‘compounds for purposes of preservmg

~ ..'.j-the composmons agamst mtcrobtal contammatton

In addttton to havmg anttmtcrobtal acttv1ty, mcludmg both antlbactenal and

S -'_anttfungal actrvrty, the compounds of the present invention are also surface active. As a

result the compounds also help to clean contact lenses by faclhtattng the removal of
L deposrts from the lenses '

20
o o presence of Na Ca Cl and other morgamc ions produced by the dlssocmuon of

The amldoammes of the present mventton retam their anttmtcrobtal actrvrty in the

: 3 alkahne and alkahne earth metal salts (e g sodmm chlortde and calcium chlonde) and

g anttmtcrobtal agents prevrously used m the ophthalmrc field.

o are companble wrth polymers and surfactants frequently used in ophthalmic products such
 as polyvmylpyrrohdone and polyoxyethylene/polyoxyprt)pylene COpolymers of ethylene '

"'dtarmnes These propertres represent significant advantages, relative to' many of the
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In one aspect, therefore, the present invention
comprises an ophthalmic composition and an amount of a compound
of the following a preserved pharmaceutical composition
comprising an ophthalmic composition and an amount of a compound

5 of the following formula effective to preserve said ophthalmic

composition from microbial contamination:

0
R ¢ —NH—(CHj)n —N—(R?), (T)

wierein: R' is C¢-Ci3 saturated or unsaturated alkyl, alkylaryl,
or alkoxyaryl; n is 2 to 16; and R? is C,-Cs saturated or

10 uasaturated alkyl or hydroxyalkyl, or a pharmaceutically
a-ceptable salt thereof.

Dascription of Preferred Embodiments:

The compounds used in the present invention comprise
on1e or more compounds of the following formula, or
15 paarmaceutically acceptable salts thereof (e.g., hydrohalide
salts) :
O
R1—C —NH—(C Ho)n —N—(R?); (I)

wilerein:

R* is Cs-C,3 saturated or unsaturated alkyl, alkylaryl,
20 or alkoxvarvyl;

n 1s 2 to 1l6; and

R° is C;-Cs saturated or unsaturated alkyl or

hydroxyalkyl.

Particular mention i1s made of compounds of formula I

25 in which R' is heptadec-8-enyl, undecyl, undecenyl, dodecyl,
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tridecyl, pentadecyl or heptadecyl and R? is methyl, ethyl or
Frydroxyethyl.

The compounds wherein R? is methyl or ethyl and n is 2

to 4 are particularly preferred, as are the following compounds:

Compound No. R n_ “R?
1 Ci7 3 CHj;
2 Cii 2 CH;
3 Ci3 2 C2Hs
4 Ci3 3 CH;
5 Ci1 3 CH;
6 C11 3 C2Hs

The most preferred compound is Compound No. 4, which

1s known as N,N-Dimethyl-N'-tetradecanoyl-1,3-propylenediamine.

Some of the compounds of the present invention are
avallable from commercial sources. For example, Compound No. 4
is available as MIRISTOCOR®, myristamidopropyl dimethylamine
phosphate, from Hoffman-La Roche Inc., Nutley, New Jersey (USA),
and as Schercodine M from Scher Chemicals Inc., Clifton, New
Jersey (USA); Compound No. 5 is available as LEXAMINE® 1.-13,
lauramidopropyl dimethylamine, from Inolex Chemical Company,
Philadelphia, Pennsylvania (USA); and Compound No. 1 is
available as LEXAMINE® S-13, stearamidopropyl dimethylamine, also

from Inolex Chemical Company.
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The compounds of the present invention can be

synthesized 1in accordance with the following reaction scheme:

Rl-cooH —» Rrlcoci

R1cOCl + NHy(CHy)n-N(R?), —  RICONH(CH5),-N(R2),

The following article may be referred to for further
detalls concerning the synthesis of the amidoamines of formula
(I): Muzyczko, et al., "Fatty Amidoamine Derivatives: N,N-

Dimethyl-N-(3-alkylamidopropyl) amines and Their Salts", Journal

of the American 01l Chemists' Society, volume 45, number 11,

pages 720-725 (1968). The above-cited article does not describe
the use of compounds of formula (I) as disinfectants or
preservatives 1n ophthalmic products, particularly products used

1n the care of contact lenses.

The compounds of formula (I) can be used 1ndividually,
in combination with one or more other compounds of formula (I),
or 1n combination with other disinfectants or preservatives.
The compounds may, for example, be used 1n combination with the
polymeric quaternary ammonium compounds described 1n United
States Patent No. 4,407,791. As described 1n the '791 patent,
those polymeric quaternary ammonium compounds are useful 1n
disinfecting contact lenses and preserving ophthalmilc
compositions. The most preferred polymerlc quaternary ammonium
compound is polyquaternium-1, which is also known as Onamer-M"
(trademark of Onyx Chemical Company) and Polyquad® (registered
trademark of Alcon Laboratories, Inc.). The amount of
polyguaternium-1 utilized will generally be in the range of from
about 0.00005 to about 0.01 percent by weight, based on the

total weight of the composition ("wt.%"), and preterably about

0.001 percent.
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The amount of each compound used will depend on the

purpose of the use, e.g., disinfection of contact lenses cor
preservation of cophthalmic products, and the absence or
inclusicn of other antimicrobial agents. The concentrations

5 determined to be necessary for the above-stated purposes can be
functionally described as "an amount effective to disinfect" and

"an amount effective to preserve" or wariations therecf. The
concentrations used for disinfection will generally be in the
range of from about 0.00005 to about 0.1
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wt.%. The concentrations used for preservation will generally be in the range of from
about 0.00001 to about 0.05 wt.%. -

The compounds of formula (I) may be included in various types of ophthalmic
compositions as preservatives, so as to prevent microbial contamination of the
compositions. The types of compositions which may be preserved by the compounds of
formula (I) include: ophthalmic pharmaceutical compositions, such as topical

compositions used in the treatment of glaucoma, infections, allergies or inflammation;

~ compositions for treating contact lenses, such as cleaning products and products 1or

enhancing the ocular comfort of patients wearing contact lenses; and various other types
of compositions, such as ocular lubricating products, artificial tears, astringents, and so on.
The compositions maj be aqueous. or nonaqueous, but will generally be aqueous. As will
be appreciated by those skilled .in the art, the compositions may contain a wide variety of
ingredients such as tonicity agents (e.g. sodium chloride or mannitol), surfactants (e.g.,
polyoxyethylene/polyoxypropylene copolymers such as Poloxamine™), viscosity adjusting
agents (e.g., h ydroxyprt)pyl methyl cellulose and other cellulose derivatives) and buffering

agents (e.g., borates, citrates, phosphates and carbonates). The present invention is not

limited with respect to the types of ophthalmic compositions in which the compounds of

formula (I) may be cOntained as preservatives. In fact, as already noted above, the

compatibility of the eompounds of formula (I) with other ingredients of ophthalmic

‘compositions, such as inorganic ions, polymers and surfactants, is a distinct advantage of
the present inventiOn; relative to antimicrobial agents previously utilized in the ophthalmic

~ field.

As with the ophthalrnic compositions of the present invention which contain one

~ Or more compounde of formula (@) as preservatives the form of the compositions of the

present invention contatnmg one or more of the compounds for purposes of dtsmfectmg

contact lenses 1S not limited. The contact lens disinfecting composmons of the present

. invention will preferably be formulated as aqueous solutions, but may also be formulated

as nonaqueous solutions, as well as suspensions, gels, and so on. The compositions may
contain a variety of tonicity agents, surfactants, viscosity adjusting agents and buffering

agents, as described above. The chemical compatibility of the compounds of formula (I)
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is also a significant advantage with respect'to the use of these compounds in the contact

lens disinfecting compositions of the present invention.

The above-described compositions may be used to disinfect contact lenses in
accordance with processes known to those skilled in the art. More specifically, the lenses
will first be removed from the eyes of the patients, and then will be immersed in the
compositions for a time sufficient to disinfect the lenses. This immersion will typically
be accomplished by means' of soa.king ‘the lenses in a solution overnight (i.e.,

approximately S1X to eight -hours) The lenses will then be rinsed and placed in the eye.

Prior to 1rnmersron in the dtsmfectmg compositions, the lenses will preferably also be

' | cleaned and rmsed

"The compounds of formula (I) also have surface active properties. As a result of

these properties, the compounds are also useful in cleanmg contact lenses. More

spemﬁcally, the surfactant propemes of the compounds facilitate the removal of deposits

typlcally accumulated on contact lenses when worn by human patients. These deposits

, vary from patient to pauent but W111 typlcally include protelns hpldS polysaccharides and
' rruxtures thereof, as well as various other soﬂs whrch may accumulate on the lenses durmg
-normal wear and handhng The compounds will exh1b1t some cleaning effect even at the

' relattvely low concentrauons requu'ed for purposes of preserving ophthalmic compositions

or dlsmfectm g contact lenses Thrs cleamng effect is therefore useful as a supplement to

s 20 o 'the effect of other cleamng agents which may be contmned in the composruOns such as
o anionic or nomomc surfactants Moreover when used at a concentration of 0. 01 wt.% or
hlgher the compounds exhtbtt a more pronounced cleanmg effect. The manner in Wthh
. the clearung effect of the compounds of formula (I) 1S uuhzed will depend on the type of
contact lens bemg treated the seventy and type of the deposits on the lenses, ‘and the
- overall treatment reglmen used by the pauent The selecuon of other components for
"’;'i"mclusmn in the contact lens cleamng composmons of the present mvenuon w:dl also

' depend on these factors ‘The cleanmg composruons will generally contain one Or Tore

of the compounds of formula (I) in an amount of at least 0.01 wt.%, and preferably from

o '.aboutOOl tolOwt%
0
. -accordance wrth known processes For exarnple the lenses, after flI‘St being removed from

The above-descnbed composmons may be used to clean contact lenses in

6.
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the eye and preferably also rinsed, may be lightly rubbed with a small amount of the
compositions between the fingers, or may be immersed in a somewhat larger volume of

the compositions and then allowed to soak. The lenses are then rinsed and disinfected
before being replaced in the eyes of the patients.

All of the above-described compositions will be formulated so as to be compatible
with the eye and/or contact lenses to be treated with the compositions. AS will be
appreciated by those skilled in the art, the ophthalmic compositions intended for direct
application to the eye will be formulated so as to have a pH and tonicity which are
compatible with the eye. This will normally require a buffer to maintain the pH of the
composition at or near physiologic pH (i.e., 7.4) and may require a tonicity agent to bring
the Osmolality of the eompositio_n near to 300 milliosmoles. The formulation of
compositions for disinfecting and/or cleaning contact lenses will involve similar

considerations, as well as considerations relating to the physical effect of the compositions

‘on contact lens materials and the potentiali for binding or absorption of the components

~ of the composition by the lens.

The compositions and methods of the present invention may be used in conjunction

with various types of centact lenses, including both lenses generally classified as “hard”

and lenses generally class1ﬁed as “‘soft”.

The following examples are presented to further illustrate methods of synthesizing

the amldoammes of the present invention:

~ N, N-Dimethyl-N’-Dodecanoy _1. 3-Propylenediamine  (Compound No. 5)

A 500 ml RB "ﬂas'lf(eoﬁtaining? a solution of lauroyl chloride (19.38 g., 89 mM) in dry

chloroform (200 ml) was cooled to 0°C on an ice bath. A solution of N,N-dimethyl-1,
3-propaned1am1ne (10 40 g., 51 mM) and triethylamine (9.40 g., 93 mM) m dry

chloroform (25 ml) was added dropwme to the cold solution through an addition funnel,

“then allowed to wann to jroom temperature and stirred for 2 hours. The chloroform was

~ removed under reduced pressure and the residue redissolved in an ethanol/water mixture

I
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(1:1) and neutralized with sodlum blcarbonate followed by extraction with chloroform (4
x 50 ml). The comblned extracts were dried (MgSO0,), concentrated, and the residue

distilled under reduced pressure (bp 17l°C, 10y) to give 23.92 g. (68%) of the subject

compound as an amber solid.

PMR (200 MHz, CDCl3) 0 3 33 (q, 2 HNH-CH,), 3.37 (t, 2H, CH,N(CH,),),

2.23 (s, 6 HN(CH3)2) 2. 15 (t 2 H, CH,CO), 1.62 (m, 4 H, CHCHCO,
.CH2CH7N(CH3)2) 126 (s, 16 H -CH ) 0. 88 (t 3 H). Analysis: Calculated for

-.-C17H36N20 C, 71.77; H 12. 75 N, 985 Found C, 72.06; H, 12. 76 N, 9.94. IR (neat):
3280, 2910 2840 2800 2750 1460 1370 1260 1125 1035 cm!

Example 2
 N.N-Dimethyl-N’-Tetradecanoyl-1.3-Propylenediamine (Compound No. 4)

o 2.0 g (0 0196 moles) of 3 dlmethylammOpropylamme in 40 ml chloroform was added
- dropwu;e to an ice cold chloroforrn soluuon (50 ml) of mynstoyl chlonde (4 17 g., O 0169

P moles) After addlu(m the ice bath was removed and the soluuon was surred for 2 hours '
'A 25 ml aqueous sodlum blcarbonate soluuon was added and stm'ed for 30 mmutes The :
orgamc laye,r was then washed w:.th 30 ml aqueous sodlum blcarbonate/sodmm chlonde
' .'soluuon and dned W1th magnesmm sulfate The soluuon was concentrated in vacuo and. )

. f-_.the amlde was recrystalhzed in ethyl acetate to y1e1cl 3. 29 g (0 0105 moles 62. 3%) Of the'- B

SR 'subject compound

“"f*PMR (200 MHz, CDCL_.,) 8 69 (s, 1H, NH) 3.3 (g, 3H, NHCH_z)

24 2H, NCHZ) 222, 6H NCH3) 2.15 (1, 2H, COCH,),

© 17-L5 (m, 4H, COCH,CH, and NHCH,CH,), 1.25 (s, 20H, COCH CH,(C 2),(,)
- 88 (t, 3H CH) Elemental Analys:s Calculated for C 9H40N,,O (312 52) C, 73 0_, .
H 12.90; N 896 Found c, 72 96 H 12 92 N, 893
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Example 3

. . —

N N-Diethyl-N’-Tetradecanoyl-1.2-Ethylenediamine (Compound No. 3)

8.35 g. (0.072 moles) of diethylethylenediamine in 40 m] chloroform was added dropwise
‘1o an ice cold chloroform solution (60 ml) of myristoyl chloride (15.84 g., 0.064 moles).

5 After addmon the 1 ice bath was removed and the solution stirred for 6 hours. The reaction

10 16.58 g. (O 051 moles 79 l%) of the subject compound

g " PMR (200 MHz, CDCly): & 6.2 (s, 1H, NH), 3.3 (q, 2H, NHCH)
2625 (m, 6H, NCH,), 2.2 (t, 2H, COCH,), 1.6 (m, 2H, COCH,CH)),
125 (s, 20H, COCH,CH, (CHp)), 103 (, 6H, NCH,CH,CHy, 088 (¢, 3H, CHy)
- Elemental Analysrs Calculated for C20H42N20 (326. 54) C 73. 56; H, 12.96; N, 8.58
15 Found: C,73.44;H, 12 97; N, 856

Example 4

. A 500 ml RB ﬂask contarmng a solutron of lauroyl chlonde (19.03 g., 87 mM) in dry
. chloroform (200 ml) was cooled to 0°C on an ice bath. A solution of N, N- drethyl 1,3-
o 20} _'_'propanedlamme (15 OO g 115 mM) m dry chloroform (25 ml) was added dropwise to the

o cold solunon then allowed to warm to room temperature and stirred for 2 hours. The

o 'chloroform was removed under reduced pressure and the residue redissolved in an
et.hanol/water mrxture (l l) and neutralrzed with sodium bicarbonate, followed by

S extracnon wrth chloroform (4 X 50 ml) The combined extracts were dried (MgSO,),

- 0.
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concentrated, and the residue distilled under reduced pressure (bp 176°C, 20y) to give

21.47g. (79%) of the subject compound as an amber oil.

1

PMR (200 MHz. CDCL): & 3.33 (g, 2 H.NH-CH,), 2.52 (m, 6 H, CH,N(CH,CH,),).

2.15 (¢, CH,CO), 1.63 (m, 4 H, CH,CH,CO, CH,CH,N(CH,CH,),), '

5 '1 25 (s, 16 H, -CHy"), 1.04 (t, 6 H, N(CH,CHL), 0.8 (t, 3 H, -CHy).
IR (neat) 3280, 3080, 2910, 2840, 2800, 2750, 1640, 1550, 1460, 1370, 1280, 1100,

+*

1060 cm™. MS (Cl): m/e 313 MH) . -

The followin g exammes ’ arepres_cnted to further illustrate ophthalmic ‘compositions

which may containone--O'r.more of the compounds of formula (I): .

10 - P le 5 . S

| - ' | Thé followmg formulatxon mlght serve as a velncle for an ophthalmlc drug. The |

el forrnulauon would contain one or more compounds of formula (I) as a preservatlve o
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Example 6

The following formulation may be utilized as a contact lens disinfecting solution.

The formulation would contain one or more compounds of formula (1) as a disinfectant.

* Mannitol _ 0.64% (W/v)
‘Boric Acid 0.225%
~ Sodium Borate 0.08%
' Sodium Citrate 0.46%
© Citric Acid 0.016%
Sodium Chloride _ 0.48%
Disodium Edetate 0.05%
. NeOHHCI pH 7.0
‘  Purified Water ' QS 100

.~
.

-~ The follbwing-fcnnulatibn, which would contain one or more compounds of
formula (I), may be utiliZed as a',contact lens disinfecting solution, and would also aid 1n

- lllg.lﬁﬂl@m - - Amount s,

e BOI‘ic,Acid - 0.58%
' ' ' - Sodium Borate ' 0.18%
~ Sodium Chloride  049%
 Disodium Edetate 0.05%
, Poloxamine™ o 0.1%
" Polyquaternium-l  0.001%
- NaOH/HC] N . pH 7.0
o f .Purified .'-'Water : ' QS 100%

11 -
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CLAIMS:

1. A preserved pharmaceutical composition comprising an
cphthalmic composition and an amount of a compound of the
following formula effective to preserve said ophthalmic

5 composition from microbial contamination:

o
I
RY—C —NH—(CHj)n —N—(R?), (T)

wherein:

R' is Cs-C,3 saturated or unsaturated alkyl, alkylaryl,
cr alkoxyarvyl;

10 n is 2 to 16; and R® is C;-Cs saturated or unsaturated
alkyl or hydroxyalkyl, or a pharmaceutically acceptable salt

thereof.

2. A preserved pharmaceutical composition comprising an
agqueous ophthalmic composition and 0.00001 to 0.05 wt.% of a
15 compound of the following formula to preserve said ophthalmic

composition from microbial contamiation:

O

wherein:

R' is C¢-C:s saturated or unsaturated alkyl, alkylarvyl,
20 or alkoxyarvyl;

n 1s 2 to 16; and

R° is C;-Cg saturated or unsaturated alkyl or

hydroxyalkyl, or a pharmaceutically acceptable salt therof.

3. A composition according to Claim 1 or 2, wherein n is

25 2 to 4.
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4. A composition according to Claim 1, 2 or 3, wherein R?

is methyl or ethyl.

5. A composition according to Claim 1, 2 or 3, wherein R®
1s heptadec-8-enyl, undecyl, undecenyl, dodecyl, tridecyl,

5 pentadecyl or heptadecyl; and R? is methyl, ethyl or
hydroxyethyl.

6. A composition according to Claim 1 or 2, wherein R! is

tridecyl, n is 3, and R® is methyl.

7. A composition according to Claim 1 or 2 wherein R! is

10 heptadecyl, n is 3 and R® is methyl.

8. A composition according to Claim 1 or 2 wherein R! is

tridecyl, n is 2 and R® is methyl.

9. A composition according to Claim 1 or 2 wherein R* is

tridecyl, n is 2 and R? is ethyl.

15 1. A composition according to Claim 1 or 2 wherein R! is

widecyl, n is 3 and R® is methyl.

1L. A composition according to Claim 1 or 2 wherein R?! is

undecyl, n is 3 and R? is ethyl.

1. An ophthalmic composition for disinfecting contact
20 lenses, comprising 0.00005 to 0.1 wt.% of a compound of the

following formula:

0
R —NH—(CH,)n —N—(R?), (I)

wherein:

R' is C¢-C;s saturated or unsaturated alkyl, alkylaryl,
25 o1 alkoxyarvl;
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n is 2 to 16; and

R® is C;-Cs saturated or unsaturated alkyl or
hydroxyalkyl, or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable vehicle therefor.

5 13. A composition according to Claim 12, wherein n is 2 to
4
14. A composition according to Claim 12 or 13, wherein R?

13 methyl or ethyl.

15. A composition according to Claim 12 or 13, wherein R?

10 13 heptadec-8-enyl, undecyl, undecenyl, dodecyl, tridecyl,
pantadecyl or heptadecyl; and R® is methyl, ethyl or
hydroxyethyl.

15. A composition according to Claim 12, wherein R' is

tridecyl, n is 3, and R° is methyl.

15 17. A composition according to Claim 12 wherein R' is

heptadecyl, n is 3 and R® is methyl.

13. A composition according to Claim 12 wherein R™ is

tridecyl, n is 2 and R? is methyl.

13. A composition according to Claim 12 wherein R! is

20 tridecyl, n is 2 and R? is ethyl.

2). A composition according to Claim 12 wherein R! is

undecyl, n is 3 and R® is methyl.

2 1. A composition according to Claim 12 wherein R?! is

undecyl, n is 3 and R® is ethyl.

W e £ T ey i AL o e - p— prowce
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z2. A composition according to any one of Claims 12 to 21,
wherein the composition further comprises 0.00005 to 0.01 wt.$%

¢f polyquaternium-1.

z23. A composition according to any one of claims 12 to 21
wherein the composition further comprises 0.001 wt$% of

rolyquaternium-1.

24 . A method of disinfecting a contact lens which
comprises lmmersing the lens in an antimicrobial composition for
a time sufficient to disinfect the lens, said composition

comprising 0.00005 to 0.01 wt.% of a compound of the following

formula:
O

T
RL—C—NH—(CH,)y —N—(R?), (T)
wherein:

R' is C¢-C,3 saturated or unsaturated alkyl, alkylaryl,

or alkoxyarvl;
n i1s 2 to 16; and

R° is C;-Cs saturated or unsaturated alkyl or
hydroxyalkyl, or a pharmaceutically acceptable salt thereof:; and

a pharmaceutically acceptable wvehicle therefor.
25. A method according to Claim 24, wherein n is 2 to 4.

26 . A method according to Claim 24 or 25, wherein R? is

mathyl or ethyl.

27. A method according to Claim 24 or 25, wherein R' is
h=ptadec-8-enyl, undecyl, undecenyl, dodecyl, tridecvyl,
pantadecyl or heptadecyl; and R? is methyl, ethyl or
hydroxyethyl.
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28. A method according to Claim 24, wherein R is tridecyl,

n is 3, and R® is methyl.

29. A method according to Claim 24 wherein R! is

heptadecyl, n is 3 and R® is methyl.

30. A method according to Claim 24 wherein R' is tridecyl,

n is 2 and R? is methyl.

31. A method according to Claim 24 wherein R! is tridecyl,

n is 2 and R® is ethyl.

32. A method according to Claim 24 wherein R! is undecyl, n

is 3 and R® is methyl.

33. A method according to Claim 24 wherein R' is undecyl, n

is 3 and R? is ethyl.

34. A method according to any one of Claims 24 to 33,
wherein the composition further comprises 0.00005 to 0.01 wt.$%

of polygquaternium-1.

35. A method according to any one of claims 24 to 33

wherein the composition further comprises 0.001 wt% of

polyquaternium-1.

36. A method of preserving an ophthalmic composition which
comprises including in the composition 0.0001 to 0.05 wt.% of a
compound of the following formula to preserve the composition

from microbial contamination:

0
RL—C —NH—(CHg)n —N—(R%)2 (I)

wherein:

R' is Cs-Cis saturated or unsaturated alkyl, alkylaryl,

or alkoxvarvl;
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n is 2 to 16; and

R’ is C,-Cg saturated or unsaturated alkyl or

hydroxyalkyl, or a pharmaceutically acceptable salt thereof.
37. A method according to Claim 36, wherein n is 2 to 4.

38. A method according to Claim 36 or 37, wherein R? is

methyl or ethyl.

39. A method according to Claim 36 or 37, wherein R! is
heptadec-8-enyl, undecyl, undecenyl, dodecyl, tridecyl,
pentadecyl or heptadecyl; and R® is methyl, ethyl or
hydroxyethyl.

40 . A method according to Claim 36, wherein R' is tridecyl,

n is 3, and R? is methyl.

41. A method according to Claim 36 wherein R! is

haptadecyl, n is 3 and R® is methyl.

42 . A method according to Claim 36 wherein R' is tridecyl,

n is 2 and R* is methyl.

43, A method according to Claim 36 wherein R' is tridecyl,

n is 2 and R? is ethyl.

41, A method according to Claim 36 wherein R* is undecyl, n

i3 3 and R* is methyl.

45. A method according to Claim 36 wherein R* is undecyl, n

is 3 and R® is ethyl.

453, A method of cleaning a contact lens which comprises
contacting the surfaces of the lens with a composition
comprising an amount of a compound of the following formula

e‘fective to clean the lens:
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0
I
R™—C —NH—(CH,)n —N—(R?), (I)

walerein:

R' is C¢-Cis saturated or unsaturated alkyl, alkylaryl,
5 0 alkoxyarvl;

n is 2 to 16; and

R® is C;-Cs saturated or unsaturated alkyl or

hydroxyalkyl, or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable vehicle thereof.

10 47, A method according to Claim 46, wherein said

composition further comprises a cleaning effective amount of an

ophthalmically acceptable surfactant.
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