
Method for the Mitigation of Symptoms of Contact Lens
Related Dry Eye Related Applications This patent
application claims priority of a provisional
application, US Serial No. 60/650,656, which was filed
on February 7, 2005. Field of the Invention The
present invention relates to a process for the
mitigation of symptoms of contact lens related dry
eye. Background of the Invention Soft contact lenses
have been available since the 1980s. While there are
many people who can successfully wear contact lenses,
there are a number of people who can wear contact
lenses for only short periods of time due to contact
lens related dry eye ("CLRDE"). Symptoms of this
disorder include thin and/or unstable tear films,
corneal staining and subjective symptoms such as
ocular discomfort, burning/stinging and dryness.
Contact lens wear may trigger the onset of these
symptoms or may exacerbate the symptoms. People with
CLRDE generally can comfortably wear contact lenses
only for limited periods of time (less than 6 hours
and in some cases less than four hours). There are
many eye drops for the treatment of CLRDE. Because the
eye drops are readily washed from the eye by blinking
and the normal functioning of the eye, they provide
only temporary relief and must be frequently
reapplied. Currently, there is one contact lens,
PROCLEAR(r), commercially available from Cooper
Vision, which is FDA approved and marketed for contact
lens wearers with CLRDE. However, many patients with
CLRDE symptoms who wear PROCLEAR are still unable to
comfortably wear their lenses for an entire day.
Accordingly, there remains a need in the art for
acontact lens which can extend the comfortable wear
time of contact lens 



wearers displaying CLRDE symptoms. Summary of the
Invention The present invention relates to a method
for the mitigation of symptoms of contact lens related
dry eye comprising contacting the surface of the eye
of a patient in need of relief of contact lens related
dry eye with a contact lens comprising a modulus of
less than about 120 psi and at least about 5 weight %
of at least one lubricious polymer. The present
invention relates to a method for the mitigation of
symptoms of contact lens related dry eye comprising
contacting the surface of the eye of a patient in need
of relief of contact lens related dry eye with a
contact lens comprising senofilcon A. Description of
the Figures Figure 1 is an optical schematic showing
the major components of a tear interferometer as used
in Example 3. Figure 2 are tear interferometer images
of ACUVUE(r) ONE DAY contact lenses. Figure 3 are tear
interferometer images of ACUVUE OASYS(r) contact
lenses. Figure 4 are tear interferometer images of
COOPER PROCLEAR(r) contact lenses. Description of the
Invention As used herein "contact lens related dry
eye" ("CLRDE") is a disorder marked by at least one
objective clinical symptom and at least one subjective
symptom. Clinical symptoms are selected from (a) a
tear film break up time ("TFBUT") of less than about
10 seconds in at least one eye; (b) a fluorescein
staining score > 3 on a scale of 0-1 5 in at least one
eye; (c) a 



lissamine green staining score  3 on a scale of 0-18
in at least one eye; or (d)a tear meniscus grade of
"abnormal ' in at least one eye. Subjective symptoms
are determined via patient feedback and include (a) >
about 2 hour difference between average daily contact
lens wear time and average daily comfortable contact
lens wear time and (b) a rating of frequent or
constant feelings of dryness, burning, stinging or
discomfort during lens wear. CLRDE sign includes both
excessive tear evaporation and Non-Sjogren's aqueous
tear deficiency. Excessive tear evaporation is a
disorder marked by a TFBUT of about 10 seconds or less
in at least one eye or a TFBUT of 10 seconds or less
in at least one eye as well as conjunctival or corneal
staining of about 3 or greater on the NEI scale.
Non-Sjogren's aqueous tear deficiency tear meniscus is
a disorder marked by a grade of 'abnormal' in at least
one eye or a tear meniscus grade of 'abnormal' in at
least one eye as well as conjunctival or corneal
staining of 3 or greater on the NEI scale. As used
herein "contact lens" includes ophthalmic devices that
reside on the eye. The contact lenses can provide
optical correction, vision enhancement, wound care,
drug delivery, diagnostic functionality or cosmetic
enhancement or effect or a combination of these
properties. Accordingly, the contact lenses of the
present invention can be spherical, toric, bifocal,
may contain cosmetic tints, opaque cosmetic patterns,
combinations thereof and the like. It has been
surprisingly found that contact lenses comprising a
modulus of less than about 120 psi and at least about
5% of at least one lubricious polymer provide superior
comfort than ACUVUE(r) ONE DAY brand contact lenses to
people with CLRDE. The contact lenses of the present
invention display superior overall comfort throughout
wear, and at the end of the day. The lenses of the
present invention were found, in clinical trials, to
be 



significantly more comfortable than ACUVUE(r) ONE DAY
brand contact lenses, which is recognized in the
industry as lenses which are among the most
comfortable commercially available lenses. The lenses
of the present invention were also found to be
significantly more comfortable during computer usage.
Wearers also reported a significant preference for the
lenses of the present invention compared to ACUVUE(r)
ONE DAY brand contact lenseswhen asked which lenses
made their eyes feel moist. By significant, we mean a
preference rating of at least 1.5 to 1 in a double
masked, clinical trial with at least about 20 patients
completing the trial and wearing lenses for at least 8
hours per day in a daily disposable modality for at
least one week. End of day comfort data was collected
at the end of the week of wear and at least 8 hours
after lens insertion. The questionnaires allowed
participants the following choices: preferred the test
lens, preferred the control lens, preferred both
lenses or preferred neither lens. Ratings were
generated using all responses indicating a preference
between the lenses. ACUVUE(r) ONE DAY brand contact
lenses are soft hydrogel contact lenses made from
etafilcon A and commercially available from Johnson &
Johnson Vision Care, Inc. Applicants believe that the
contact lenses of the present invention provide
superior comfort than ACUVUE(r) ONE DAY brand contact
lenses in people having CLRDE because they support a
stable tear film when viewed via a tear
interferometer. Tear film interferometry is based upon
well-established optical principles. Tear
interferometry uses specular reflectance to generate
visible interference patterns which give detailed
information of the topography of the tear layer
overlaying a contact lens. The intereference patterns
are created by using two images of the same source.
Specifically, two interfering beams are used, the
reflected beam from the front surface of the tear film
and the 



reflected beam from the rear surface of the tear film.
The two beams originate from the same lights source 1.
When the two reflected beams are combined at a common
focus, the result is a series of light and dark
interference fringes. These fringes are analogous to
the contour lines on a topographical map and the
contour interval constant in this case is dependent
upon the wavelength of the incident light. Each fringe
represents a location on the tear film of consistent
film thickness. Moving to an adjacent line or fringe
will represent a change in tear film thickness equal
to the contour interval. The configuration of the tear
interferometer used in the examples is described in
Example 3. General descriptions of tear interferometry
may also be found in US 4,747,683 and Optometry and
Vision Science, M. Doane, Vol. 66, No. 6 pages
383-388.By stable tear film we mean a tear film of at
least moderate thickness and displaying a break up
time of at least about 3 seconds when viewed with a
tear interferometer. Generally, the thickness of the
tear film may be evaluated by the number of fringes
visible, the more fringes visible via tear
interferometry, the thicker the tear film over the
lens. If few fringes, or partial fringes are seen,
that usually indicates a very thin tear film and a
poorly wetting contact lens in that individual's eye.
Rapidly moving fringes indicate that the tear film is
rapidly thinning. It is believed that the
incorporation of at least one lubricious polymer
provides the lenses of the present invention with the
unique stable tear film and smoothness upon
dehydration observed via tear interferometry. Suitable
lubricious polymers include non-reactive hydrophilic
polymers which may be incorporated into the monomer
mixture to form an interpenetrating network and
reactive hydrophilic polymers. Suitable lubricious
polymers have a weight average molecular weight of at
least about 50,000 Daltons, and in some embodiments
greater than about 100,000 Daltons. The molecular
weight of 



the lubricious polymers may be determined via gel
permeation chromatography (GPC) using a ViscoGEL
GMPWXL Column with a 20/80 methanol/water ratio with a
flow rate 1.0 ml/min. at 300C. In addition to the
average molecular weight specified above, lubricious
polymers also possess, when polymerized and
crosslinked to minor amount, a water content of at
least about 70%, preferably at least about 80%. For
lubricious polymers which are free radical reactive, a
"minor amount" of crosslinking may be effected by
polymerizing the monomer(s) from which the polymer is
formed with a small amount (such as about 7.5 mmol/100
gram of polymer) of crosslinker (for example, EGDMA).
Methods for forming crosslinked polymers which are not
free radical reactive will be apparent to those of
skill in the art from the disclosure contained herein.
Alternatively, the suitability of a polymer for use as
a lubricious polymer may be determined by mixing 10
wt% of the monomer from which the polymer is formed in
water at room temperature. Monomers that are soluble
under these conditions may be used to form lubricious
polymers for use in the contactlenses of the present
invention. Specific examples of lubricious polymers
include high molecular weight hydrophilic polymers and
copolymers of polyamides, polylactones, polyimides,
polylactams and functionalized polyamides,
polylactones, polyimides, polylactams, such as DMA
functionalized by copolymerizing DMA with a lesser
molar amount of a hydroxyl-functional monomer such as
HEMA, and then reacting the hydroxyl groups of the
resulting copolymer with materials containing radical
polymerizable groups, such as
isocyanatoethylmethacrylate or methacryloyl chloride.
Hydrophilic polymers or prepolymers made from DMA or
n-vinyl pyrrolidone with glycidyl methacrylate may
also be used. The glycidyl methacrylate ring can be
opened to give a diol which may be used in 



conjunction with other hydrophilic prepolymers in a
mixed system. Specific examples of lubricious polymers
include but are not limited to poly-N-vinyl
pyrrolidone, poly(N-vinyl-N-methylacetamide),
poly-N-vinyl-2- piperidone, poly-
N-vinyl-2-caprolactam, poly-N-vinyl-3-methyl-2-
caprolactam, poly-N-vinyl-3- methyl-2-piperidone,
poly-N-vinyl-4-methyl-2- piperidone,
poly-N-vinyl-4-methyl- 2-caprolactam,
poly-N-vinyl-3-ethyl-2- pyrrolidone, and
poly-N-vinyl-4,5- dimethyl-2-pyrrolidone,
polyvinylimidazole, poly-N-N-dimethylacrylamide,
polyvinyl alcohol, polyethylene oxide, poly 2 ethyl
oxazoline, heparin polysaccharides, polysaccharides,
mixtures and copolymers (including block or random,
branched, multichain, comb-shaped or star shaped)
thereof where poly-N-vinylpyrrolidone (PVP),
poly(N-vinyl-N-methylacetamide) (PVMA) are
particularly preferred. Copolymers might also be used
such as graft copolymers of PVP or amphiphilic
copolymers having hydrophilic and hydrophobic blocks
such as those disclosed in US 10/954,560. The
lubricious polymer may be incorporated into the lens
polymer without chemical bonding, such as is disclosed
in US2003/1 62,862 and US2003/1 25,498 or may be
copolymerized into the lens matrix or coated onto the
contact lens, by any known method such as premold spin
casting, as disclosed, for example, in US2003/052,424,
grafting, soaking the lens in a polymeric solution as
disclosed in US2002/006,521 and US 6,478,423, and the
like. The foregoingpatents and applications, and all
others referenced herein, are hereby incorporated
herein by reference. When the lubricious polymer is
incorporated into the lens polymer, the lubricious
polymer may also comprise polyacrylic acid. However,
when the lubricious polymer is coated onto the lens,
the lubricious polymer is not polyacrylic acid or
poly(N,N-dimethylacrylamide). Alternatively, the
lubricious polymer may be a reactive polymer having a 



molecular weight as low as 2000. Suitable low
molecular weight polymers are disclosed in US Ser. No.
10/954559. In yet another embodiment, precursors of
the lubricious polymers, such as the monomers from
which they are formed, may be incorporated into the
monomer mix, which is then cured using conditions to
form lubricious polymers having the molecular weights
disclosed above. The lenses of the present invention
may be made from any known lens materials so long as
the lens comprises at least about 5% of at least one
lubricious polymer and a modulus of less than about
120 psi. In some embodiments the lens comprises
between about 5 and about 20 weight% lubricious
polymer, based upon all the components used to make
the lens. The modulus is less than about 120 psi, in
some embodiments less than about 100 psi, and in some
embodiments between about 40 and 100 psi. Suitable
lens materials include hydrophilic components,
silicone containing components and combinations
thereof. The term components includes monomers,
macromers and prepolymers. "Monomer" refers to lower
molecular weight compounds that can be polymerized to
higher molecular weight compounds, polymers,
macromers, or prepolymers. The term "macromer" as used
herein refers to a high molecular weight polymerizable
compound. Prepolymers are partially polymerized
monomers or monomers which are capable of further
polymerization. A "silicone-containing component" is
one that contains at least two [-Si- O-] repeating
units in a monomer, macromer or prepolymer.
Preferably, the total Si and attached O are present in
the silicone-containing component in anamount greater
than 20 weight percent, and more preferably greater
than 30 weight percent of the total molecular weight
of the silicone-containing 



component. Useful silicone-containing components
preferably comprise polymerizable functional groups
such as acrylate, methacrylate, acrylamide,
methacrylamide, N-vinyl lactam, N-vinylamide, and
styryl functional groups. Examples of
silicone-containing components which are useful in
this invention may be found in U.S. Pat. Nos.
3,808,178; 4,120,570; 4,136,250; 4,153,641; 4,740,533;
5,034,461 and 5,070,215, and EP080539. These
references disclose many examples of olefinic
silicone-containing components. While almost any
silicone containing component may be included, in
order to provide the lenses of the present invention
with the desired modulus, the majority of the mass
fraction of the silicone components used in the lens
formulation should contain only one polymerizable
functional group ("monofunctional silicone containing
component"). In silicone containing lenses, to insure
the desired balance of oxygen transmissibility and
modulus it is preferred that all components having
more than one polymerizable functional groups
("multifunctional components") make up no more than 10
mmol/100 g of the reactive components, and preferably
no more than 7 mmol/100 g of the reactive components.
Suitable monofunctional silicone containing components
include polysiloxanylalkyl(meth)acrylic monomers of
Formula I: wherein: R denotes H or lower alkyl; X
denotes O or NR4; each R4 independently denotes
hydrogen or methyl, each R1-R3 independently denotes a
lower alkyl radical or a phenyl radical, and n is 1 or
3 to 10.Mono-functional polydimethylsiloxanes (mPDMS)
may also be used. Suitable mPDMS compounds include
Structure II: where b = 0 to 100, where it is
understood that b is a distribution having a mode
equal to a stated value, preferably 4 to 16, more
preferably 8 to 10; R58 



is a monovalent group containing at least one
ethylenically unsaturated moiety, preferably a
monovalent group containing a styryl, vinyl, or
methacrylate moiety, more preferably a methacrylate
moiety; each R59 is independently a monovalent alkyl,
or aryl group, which may be further substituted with
alcohol, amine, ketone, carboxylic acid or ether
groups, preferably unsubstituted monovalent alkyl or
aryl groups, more preferably methyl; R60 is a
monovalent alkyl, or aryl group, which may be further
substituted with alcohol, amine, ketone, carboxylic
acid or ether groups, preferably unsubstituted
monovalent alkyl or aryl groups, preferably a C-H
Oaliphatic or aromatic group which may include hetero
atoms, more preferably C3-8 alkyl groups, most
preferably butyl; and R6i is independently alkyl or
aromatic, preferably ethyl, methyl, benzyl, phenyl, or
a monovalent siloxane chain comprising from 1 to 100
repeating Si- O units. Examples of suitable mPDMS
compounds include 3-methacryloxy-2-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilan
e, monomethacryloxypropyl terminated mono-n-butyl
terminated polydimethylsiloxane.,
methacryloxypropylpentamethyl disiloxane, combinations
thereof and the like. Examples of polysiloxanylalkyl
(meth)acrylic monomers include methacryloxypropyl
tris(trimethylsiloxy) silane, pentamethyldisiloxanyl
methylmethacrylate, and
methyldi(trimethylsiloxy)methacryloxymethyl silane.
Methacryloxypropyl tris(trimethylsiloxy)silane is the
most preferred.In some embodiments monofunctional
polydimethylsiloxanes may be preferred, as they lower
not only modulus, but also tan d, while bulky
silicones, such as those containing at least one
branching trimethylsiloxy group will increase tan d.
Accordingly, at least about 30 and preferably at least
about 60 weight% of all the silicone components should
be non-bulky silicone containing compounds such as
polydimethylsiloxanes. 



In one embodiment, where a silicone hydrogel lens is
desired, the lens of the present invention will be
made from a reactive mixture comprising at least about
20 and preferably between about 20 and 70%wt silicone
containing components based on total weight of
reactive monomer components from which the polymer is
made. In addition to the monofunctional silicone
containing components, multifunctional silicone
containing components and/or bulky silicone containing
compounds may also be included in amounts which do not
impart an undesirably high modulus and/or tan d. One
class of silicone-containing components is a
poly(organosiloxane) prepolymer represented by formula
III: Formula III wherein each A independently denotes
an activated unsaturated group, such as an ester or
amide of an acrylic or a methacrylic acid or an alkyl
or aryl group (providing that at least one A comprises
an activated unsaturated group capable of undergoing
radical polymerization); each of R5, R6, R7 and R8 are
independently selected from the group consisting of a
monovalent hydrocarbon radical or a halogen
substituted monovalent hydrocarbon radical having 1 to
18 carbon atoms which may have ether linkages between
carbon atoms; R9 denotes a divalent hydrocarbon
radical having from 1 to 22 carbon atoms, andm is 0 or
an integer greater than or equal to 1, and preferable
5 to 400, and more preferably 10 to 300. One specific
example is a, w- bismethacryloxypropyl
polydimethylsiloxane. Another useful class of silicone
containing components includes silicone containing
vinyl carbonate or vinyl carbamate monomers of the
following formula: 



Formula III wherein: Y denotes O, S. or NH; RS|
denotes a silicone-containing organic radical; R
denotes hydrogen or methyl; d is 1, 2, 3 or 4; and q
is 0 or 1. Suitable siliconecontaining organic
radicals RS/ include the following:
(CH2)q-Si[(CH2)sCH3]3 (CH2)q-Si[OSi((CH 2)sCH3)3]3
wherein: Q denotes - (CH2)p-O- ?C-CH=CH2 Wherein p is
1 to 6; R10 denotes an alkyl radical or a fluoroalkyl
radical having 1 to 6 carbon atoms; e is 0 to 200; q'
is 1, 2, 3 or 4; and s is 0, 1, 2, 3, 4 or 5.The
silicone-containing vinyl carbonate or vinyl carbamate
monomers specifically include:
1,3-bis[4-(vinyloxycarbonyloxy)but-1-yl]tetramethyldis
iloxane; 3-(vinyloxycarbonylthio) propyl-[tris
(trimethylsiloxy)silane]; 3-
[tris(trimethylsiloxy)silyl] propyl allyl carbamate;
3-[tris(trimethylsiloxy)silyl] propyl vinyl carbamate;
trimethylsilylethyl vinyl carbonate;
trimethylsilylmethyl vinyl carbonate, and Another
class of silicone-containing components includes
polyurethane macromers of the following formulae:
Formulae IV-VI (*D*A*D*G)a *D*D*E 1; E(*D*G*D*A) a
*D*G*D*E 1 or; E(*D*A*D*G) a *D*A*D E 1 wherein: 



D denotes an alkyl diradical, an alkyl cycloalkyl
diradical, a cycloalkyl diradical, an aryl diradical
or an alkylaryl diradical having 6 to 30 carbon atoms,
G denotes an alkyl diradical, a cycloalkyl diradical,
an alkyl cycloalkyl diradical, an aryl diradical or an
alkylaryl diradical having 1 to 40 carbon atoms and
which may contain ether, thio or amine linkages in the
main chain; * denotes a urethane or ureido linkage; a
is at least 1; A denotes a divalent polymeric radical
of formula: Formula VIIR11 independently denotes an
alkyl or fluoro-substituted alkyl group having 1 to10
carbon atoms which may contain ether linkages between
carbon atoms; y is at least 1; and p provides a moiety
weight of 400 to 10,000; each of E and E1
independently denotes a polymerizable unsaturated
organic radical represented by formula: Formula VIII
R12 Ri3CH=C-(CH 2)w-(X) c-(Z)z-(Ar)y-Ri4- wherein: R12
is hydrogen or methyl; R13 is hydrogen, an alkyl
radical having 1 to 6 carbon atoms, or a-CO-Y-R15
radical wherein Y is -O-,Y-S- or- NH-; R14 is a
divalent radical having 1 to 12 carbon atoms; X
denotes -CO- or-OCO-; Z denotes -O- or-NH-; Ar denotes
an aromatic radical having 6 to 30 carbon atoms; w is
0 to 6; x is 0 or 1; y is 0 or 1; and z is 0 or 1. A
preferred silicone-containing component is a
polyurethane macromer represented by the following
formula: Formula IX wherein R16 is a diradical of a
diisocyanate after removal of the isocyanate group,
such as the diradical of isophorone diisocyanate.
Another suitable 



silicone containing macromer is compound of formula X
(in which x + y is a number in the range of 10 to 30)
formed by the reaction of fluoroether,
hydroxy-terminated polydimethylsiloxane, isophorone
diisocyanate and isocyanatoethylmethacrylate. Formula
XOther silicone containing components suitable for use
in this invention include those described is WO
96/31792 such as macromers containing polysiloxane,
polyalkylene ether, diisocyanate, polyfluorinated
hydrocarbon, polyfluorinated ether and polysaccharide
groups. U.S. Pat. Nos. 5,321 ,108; 5,387,662 and
5,539,016 describe polysiloxanes with a polar
fluorinated graft or side group having a hydrogen atom
attached to a terminal difluorosubstituted carbon
atom. US 2002/0016383 describe hydrophilic siloxanyl
methacrylates containing ether and siloxanyl linkanges
and crosslinkable monomers containing polyether and
polysiloxanyl groups. Any of the foregoing
polysiloxanes can also be used as the silicone
containing component in this invention. Hydrophilic
monomers are also included in the reactive components
used to make the contact lenses of the present
invention. The hydrophilic monomers used to make the
contact lenses of this invention can be any of the
known hydrophilic monomers disclosed in the prior art
to make hydrogels. The preferred hydrophilic monomers
used to make the polymer of this invention may be
either acrylic- or vinyl-containing. Such hydrophilic
monomers may themselves be used as crosslinking
agents, however, where hydrophilic monomers having
more than one polymerizable functional group are used,
their concentration should be limited as discussed
above to provide a contact lens having the desired
modulus. The term "vinyl-type" or "vinylcontaining"
monomers refer to monomers containing the vinyl
grouping (- 



CH=CH2) and are generally highly reactive. Such
hydrophilic vinyl-containing monomers are known to
polymerize relatively easily. "Acrylic-type" or
"acrylic-containing" monomers are those monomers
containing the acrylic group: (CH2=CRCOX) wherein R is
H or CH3, and X is O or N, which are also known to
polymerize readily, such as N,N-dimethylacrylamide
(DMA), 2-hydroxyethyl methacrylate (HEMA), glycerol
methacrylate, 2-hydroxyethyl methacrylamide,
polyethyleneglycol monomethacrylate, methacrylic acid
and acrylic acid. Hydrophilic vinyl-containing
monomers which may be incorporated into the silicone
hydrogels of the present invention include monomers
such as Nvinyl amides, N-vinyl lactams (e.g. NVP),
N-vinyl-N-methyl acetamide, N-vinyl- N-ethyl
acetamide, N-vinyl-N-ethyl formamide, N-vinyl
formamide, with NVP being preferred. Other hydrophilic
monomers that can be employed in the invention include
polyoxyethylene polyols having one or more of the
terminal hydroxyl groups replaced with a functional
group containing a polymerizable double bond. Examples
include polyethylene glycol, ethoxylated alkyl
glucoside, and ethoxylated bisphenol A reacted with
one or more molar equivalents of an endcapping group
such as isocyanatoethyl methacrylate ("IEM"),
methacrylic anhydride, methacryloyl chloride,
vinylbenzoyl chloride, or the like, to produce a
polyethylene polyol having one or more terminal
polymerizable olefinic groups bonded to the
polyethylene polyol through linking moieties such as
carbamate or ester groups. Still further examples are
the hydrophilic vinyl carbonate or vinyl carbamate
monomers disclosed in U.S. Patents No. 5,070,215, and
the hydrophilic oxazolone monomers disclosed in U.S.
Patents No. 4,910,277. Other suitable hydrophilic
monomers will be apparent to one skilled in the art. 



In one embodiment the hydrophilic comprises at least
one hydrophilic monomer such as DMA, HEMA, glycerol
methacrylate, 2-hydroxyethyl methacrylamide, NVP,
N-vinyl-N-methyl acrylamide, polyethyleneglycol
monomethacrylate, methacrylic acid and acrylic acid
with DMA being the most preferred. The hydrophilic
monomers may be present in a wide range of amounts,
depending upon the specific balance of properties
desired. For silicone hydrogel lenses, amounts of
hydrophilic monomer up to about 50 and preferably
between about 5 and about 50 weight %, based upon all
components in the reactive components are acceptable.
For example, in oneembodiment lenses of the present
invention comprise a water content of at least about
30%, and in another embodiment between about 30 and
about 50%. For these embodiments, the hydrophilic
monomer may be included in amounts between about 20
and about 50 weight %. In another embodiment, the
contact lens of the present invention is a hydrophilic
lens and is formed from lens components comprising
primarily or only hydrophilic components and the
lubricious polymer. In these embodiments the
hydrophilic components are present in amounts from
about 70 to about 95 weight percent, and in some
embodiments from about 80 to about 95 weight %.
Additionally contact lenses of the present invention
may have water contents of at least about 30%, and
preferably between about 30 and about 50%. The contact
lenses of the present invention may also display
advancing contact angles of less than about 80 and in
some embodiments less than about 70 as measured using
a Wilhelmy dynamic contact angle balance. In one
embodiment, it has been surprisingly found that
contact lenses made from senofilcon A provide relief
from CLRDE symptoms when worn by 



patients with CLRDE. Senofilcon A is a polymer formed
from the following reactive components:
3-methacryloxy-2-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilan
e (SiMAA), monomethacryloxypropyl terminated
mono-n-butyl terminated polydimethylsiloxane (mPDMS),
N,N-dimethyl acrylamide (DMA), 2- hydroxyethyl
methacrylate (HEMA)1 poly-N-vinyl pyrrolidone (PVP), a
UV absorber and a visibility tint. The contact lenses
of the present invention may be used for the temporary
relief or mitigation of subjective CLRDE symptoms such
as dryness, burning, stinging and discomfort. Relief
or mitigation of symptoms may be clinically measured
via a clinical study. For example, in the study
patients wear a control lenses and the senofilcon A
lenses for a predetermined period of time and are
asked about CLRDE symptoms such as ocular discomfort,
dryness, burning and stinging. If the control lens is
a lens approved for use for thetreatment of CLRDE,
like Proclear Compatibles, the test lens would only
need subjective scores equivalent to Proclear
Compatibles to be considered useful for the relief or
mitigation of CLRDE symptoms. If the control lens is a
conventional lens, the test lens would need subjective
scores better than the control to be considered useful
for the relief or mitigation of CLRDE symptoms.
Accordingly, as used herein, temporary relief or
mitigation of CLRDE symptoms means a clinically
measurable dimunition of at least one CLRDE symptom,
such as dryness, burning, stinging or discomfort as
measured in a masked, clinical trial with at least
about 10 patients completing the trial and wearing
lenses for at least about 8 hours per day on average
for at least one week. Preferably the clinical trial
is a double-masked trial with at least about 20
patients completing the trial and wearing lenses for
at least about 8 hours on average per day for at least
one week. 



The duration of contact (or wear time) will vary
depending on the individual patient. However, because
the symptomatic benefit is provided by the lens itself
and not an additive that elutes from the lens, the
benefits derived from using the lenses in accordance
with the present invention extend throughout the
entire wear time. Suitable wear times include up to
about 8 hours, up to about 12 hours, up to about 24
hours, up to a week and for some patients up to a
month of continuous wear. The lenses may be worn
continuously or may be worn only during waking hours.
If the lenses are worn during waking hours only, the
lenses may be cleaned and stored using any
conventional cleaning and/or storing solution. Tear
film break-up (TFBUT) time was measured as follows.
Five (5) ml of non-preserved, 2% sodium fluorescein
was instilled into the right of a clinical patient
using a micropipette. The patient was instructed to
blink 2 times without squeezing his/her eyelids
together, then stare straight ahead. Immediately after
the second blink and within 30 seconds of fluorescein
instillation, the right eye was observed through a
slit lamp and the time was measured for the first sign
of disruption of the tear film. The measurement was
immediately repeated on the right eye. If the recorded
TFBUT measurementswere less than 10 seconds and
greater than 2 seconds apart, a third measurement was
taken. The measurements were averaged. The procedure
was repeated for the left eye. Fluorescein staining is
measured by instilling 5 microliters of 2% fluorescein
solution into the inferior conjunctival cul-de-sac.
The patient is instructed to blink several times.
After 5 minutes the eye is evaluated using a slit
lamp. The staining is rated in each of five regions
using a 0-3 scale extracted from the 1995 NEI workshop
on Dry Eye (Section 11.1 ) (0 = None, 1 = Discrete,
countable, 2 = Moderate, coalescent, Uncountable, 3 =
Confluent). 



The cumulative sum of the regional scores is reported.
Lissamine green staining score is measured by
instilling 10 microliters of lissamine green into the
inferior cul-de-sac a drop of each eye. The patient is
instructed to blink several times. After 5 minutes the
eye is evaluated using a slit lamp. The staining is
rated in each of six regions using a 0-3 scale
extracted from the 1995 NEI workshop on Dry Eye
(Section 11.1) (0 = None, 1 = Discrete, countable, 2 =
Moderate, coalescent, Uncountable, 3 = Confluent). The
cumulative sum of the regional scores is reported. The
tear meniscus is evaluated by observing the eye using
a slit lamp and a diffuse/specular reflection
illumination source under low to moderate
magnification. A normal tear film produced a specular
reflection off the upper edge of the lower lid tear
prism which appeared to float well above the lower lid
as the slit lamp light source is moved from one side
to the other. An abnormal tear film (low tear volume)
produced a lower lid tear prism reflection which was
absent or appeared immediately adjacent to the lid
margin. The reflex will followed an irregular path
across the lid margin as the light beam was moved from
side to side. Examples Example 1 Senofilcon A lenses
were made as disclosed in WO03/022321 (Example 1) and
clinically evaluated against ACUVUE(r) ONE DAY brand
contact lenses(etafilcon A). The clinical evaluation
was a single masked (patient), randomized, bilateral
cross-over study with twenty-eight patients completing
the study. Only patients who reported dry eye symptoms
with their own contacts using the following
eligibility criteria were recruited. 1. The subject,
with their own lenses (or their most recent lens
wearing experience), must have reported subjective
experiences listed in 



either (a) or (b): (a) a score of greater than 40 on a
modified McMonnies questionnaire, as disclosed in
Guillon M, Allary JC, Guillon JP, Orsborn G: Clinical
Management of Regular Replacement: Part 1. Selection
of Replacement Frequency. ICLC Vol. 19, May/June 1992
pp104- 120. (where O=not dry at all; 168= severely
dry) o Subjective rating of Comfort/Dryness/Grittiness
of less than 35 on a scale of 50, (0= very
uncomfortable, always dry/constantly gritty and 50=
excellent comfort/no dryness/no grittiness) and
wearing time < 12 hours; or o Used eye drops more than
3 times/day >3; or o Subjective rating of
Comfort/Dryness/Grittiness of less than <25, on the
above described scale; or o Daily wearing time of less
than 8 hours. (b) a score of greater than 50 on a
modified McMonnies questionnaire; and o Subjective
rating of Comfort/Dryness/Grittiness of less than 35,
on the above described scale; or o Daily wearing time
of less than 12 hours; or o Used eye drops more than 3
times/day. The lenses were worn in a daily disposable
mode (lenses thrown out each night) for a period of
one week. After one week of wear for each lens, the
patients were asked to rate which lens they preferred
for initial comfort, end of day comfort, overall
comfort and dryness. Table 1 shows the preference
data. Table 1Example 2 Senofilcon A lenses were made
as disclosed in WO03/022321 



(Example 1) and clinically evaluated against Proclear
Compatibles(r) (omafilcon A) contact lenses. The
clinical evaluation was a double masked, randomized,
bilateral cross-over study with 54 patients completing
the study. Only patients meeting the following
criteria were enrolled:  reported comfortable contact
lens wearing time that is at least 2 hours less than
actual wear time,  or reported at least moderate
intensity (3,4,or 5 out of a scale of 0-5) or
frequency (3 or 4 out of a scale of 0-4) of at least
one of the following: symptoms: comfort, dryness, or
burning/stinging; and have at least one of the
following:  a TFBUT of less than 10 seconds in at
least one eye,  fluorescein staining score of at least
3 on a scale of 0-1 5 in at least one eye, or
lissamine green staining score of at least 3 on a
scale of 0-1 8 in at least one eye, or  a tear
miniscus grade of abnormal in at least one eye.
Sixty-three percent (63%) of the enrolled patients
were classified as having evaporative tear deficiency
and thirty-seven percent (37%) were classified as
having both evaporative tear deficiency and aqueous
tear deficiency. The lenses were worn in a daily wear
mode (nightly removal) for a period of one month using
ReNu Multi-Plus Multi-Purpose Solution. Both lens
types were replaced after 2 weeks of lens wear. After
two and four weeks of wear foreach lens, the patients
were asked to rate the lenses for ocular discomfort
and visual acuity. At each visit the senofilcon A
lenses were rated as good or better than the Proclear
Compatibles(r) lenses on both ocular discomfort (0.6 2
weeks and 0.7 after four weeks in the cohort
population on a 4 point scale:0=no discomfort, 4 =
severe discomfort) and visual acuity (average of 0.0
on logMar 



scale for both senofilcon A and Proclear
Compatibles(r) at the 4-week follow-up visit). Those
of ordinary skill in the art will recognize that many
modifications and variations of the present invention
may be implemented. The foregoing description and the
following claims are intended to cover all such
modifications and variations. Example 3 A tear
interferometer, as shown in Figure 1 (simplified
optical schematic of the instrument) was used to
evaluate the tear films on the following commercially
available contact lenses ACUVUE ONE DAY, ACUVUE OASYS
and BIOCOMPATIBLES PROCLEAR brand contact lenses. The
interferometer had the following major components a
monochromatic green light source (centered around 5461
Angstroms) 1, a collimated beam formed by a condenser
lens system, a beam splitter 2, that reflects about 4%
of the beam to the eye (and transmits over 95%), and
the objective lens 3, which both converges the light
to the center of curvature of the cornea of the eye 6,
and collimates the light reflecting back from the tear
film. A second, identical lens 4, focuses this
collimated returning light onto the detector 5, of a
video camera. It can also be used as a direct-viewing
instrument. Lamp 1, was set at the desired brightness
as most of the direct illumination from the lamp 1
passed through the beamsplitter and was lost before it
reached the eye. The objective lenses 3and 4 were
identical in design, used in a back-to-back
configuration, and optically very fast, having an
f-number of 1.2. Since the imaging system is optically
symmetrical the on-axis, optical aberrations of the
system were minimized.Ten subjects wore each of lenses
listed above for 8-hour periods. All subjects wore
each of the three lenses lnterferometric examinations
were 



made on each subject at 30-minutes and 8-hour wearing
times. The subjects wore the same lens type in both
eyes during each wearing period. During the exams, the
subjects were asked to blink normally for about 20-30
seconds, then to keep their lids open for an extended
period (10 seconds or more) without blinking. The tear
film thickness, time to dry (time it took for the
contact lens to become dry when withholding blinks),
and recovery (recovery from dryness to a wet surface)
were evaluated. Based upon the evaluation the lenses
were rated on a scale of 1-5 (5 being the best overall
performance). The results are shown in the Table
below. Representative examples of the interferometric
images which were collected are shown in Figures 2
through 4. All images shown were recorded after eight
hours of wear in the left eye of the same patient. The
image on the left of each set ("A") is the image of
the tear film taken two seconds after a blink. The
image on the right of each set ("B") is the image of
the tear film taken ten seconds after a blink. Figures
2A and 3A (ACUVUE(r) ONE DAY and ACUVUE OASYS(r),
respectively) show numerous distinct fringes,
indicating tear films with moderate thickness. The
interferometric pattern for the Cooper PROCLEAR(r)
contact lens (Figure 4A) showed few fringes, which
were rapidly moving. Rapidly moving fringes indicates
that the tear film is rapidly thinning. The image on
the right of Figure 4 shows the PROCLEAR contact lens
after 10 seconds without blinking. The image shows
several dark pits indicating a "craggy" surface.
Several blinks were required to achieve an
interferometric image similar to Figure 4A.Even after
10 seconds the ACUVUE OASYS brand contact lens did not
display dark pits or crevasses. A strong fringe
pattern was observed after a single blink.We claim: 1.
A method for the mitigation of symptoms of contact
lens related dry 



eye comprising contacting the surface of the eye of a
patient in need of mitigation of symptoms for contact
lens related dry eye with a contact lens comprising
senofilcon A. 2. The method of claim 1 wherein said
symptoms include dryness, burning, stinging and
discomfort. 3. The method of claim 1 wherein said
contacting step comprises a wear time of at least
about 8 hours. 4. The method of claim 1 wherein said
contacting step comprises a wear time of at least
about 12 hours. 5. The method of claim 1 wherein said
contacting step comprises a wear time of at least
about 24 hours. 6. The method of claim 1 wherein said
contacting step comprises a wear time of at least
about 1 week. 7. The method of claim 1 wherein said
contacting step comprises a wear time of at least
about 1 month. 8. The method of claim 1 wherein said
patient is in need of mitigation of symptoms of
excessive tear evaporation. 9. The method of claim 1
wherein said patient is in need of mitigation of
symptoms of Non-Sjogren's aqueous tear deficiency.10.
A method for the mitigation of symptoms of contact
lens related dry eye comprising contacting the surface
of the eye of a patient in need of mitigation of
symptoms for contact lens related dry eye with a
contact lens comprising a modulus of less than about
120 psi and at least about 5% of at least one
lubricious polymer. 11. The method of claim 10 wherein
said contact lens comprises at least one silicone
containing component. 12. The method of claim 10
wherein said mitigation of symptoms 



comprises improvement in end of day wearing comfort as
measured by a preference for the contact lens of claim
10 of at least about 1.5 to 1 compared to an etafilcon
A contact lens, when measured in a double masked,
clinical trial with at least about 20 patients wearing
the lenses for one week in daily disposable mode. 13.
The method of claim 10 wherein said mitigation of
symptoms comprises improvement in overall comfort as
measured by a preference for the contact lens of claim
10 of at least about 1.5 to 1 compared to an etafilcon
A contact lens, when measured in a double masked,
clinical trial with at least about 20 patients wearing
the lenses for one week in daily disposable mode. 14.
The method of claim 10 wherein said mitigation of
symptoms comprises improvement in initial comfort as
measured by a preference for the contact lens of claim
10 of at least about 1.5 to 1 compared to an etafilcon
A contact lens, when measured in a double masked,
clinical trial with at least about 20 patients within
thirty minutes of lens insertion. 15. The method of
claim 10 wherein said lubricious polymer has a weight
average molecular weight of at least about 50,000
Daltons.16. The method of claim 10 wherein said
lubricious polymer has a weight average molecular
weight of at least about 100,000 Daltons. 17. The
method of claim 10 wherein said lubricious polymer
comprises a water content of at least about 70% when
polymerized and crosslinked to minor amount. 18. The
method of claim 10 wherein said lubricious polymer is
selected from the group consisting of polyamides,
polylactones, polyimides, polylactams and
functionalized polyamides, polylactones, polyimides,
polylactams, and copolymers thereof. 19. The method of
claim 10 wherein said lubricious polymer is selected 



from the group consisting of poly-N-vinyl pyrrolidone,
poly(N-vinyl-Nmethylacetamide), poly-N-vinyl-2-
piperidone, poly-N-vinyl-2-caprolactam, poly-
N-vinyl-3-methyl-2- caprolactam,
poly-N-vinyl-3-methyl-2-piperidone, poly-Nvinyl-
4-methyl-2- piperidone,
poly-N-vinyl-4-methyl-2-caprolactam, poly-N-vinyl-
3-ethyl-2- pyrrolidone, and
poly-N-vinyl-4,5-dimethyl-2-pyrrolidone,
polyvinylimidazole, poly-N-N-dimethylacrylamide,
polyvinyl alcohol, polyethylene oxide, poly 2 ethyl
oxazoline, heparin polysaccharides, polysaccharides,
mixtures and copolymers (including block or random,
branched, multichain, comb-shaped or star shaped)
thereof. 20. The method of claim 10 wherein said
lubricious polymer comprises repeating units derived
from N-vinylpyrrolidone, N-vinyl-N-methylacetamide and
mixtures thereof. 2 1. The method of claim 10 wherein
said mitigation of symptoms comprises improvement in
dryness as measured by a preference for the contact
lens of claim 10 of at least about 1.5 to 1 compared
to an etafilcon A contact lens, when measured in a
double masked, clinical trial with at least about 20
patients for one week in daily disposable mode. 


