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What is claimed is:
1. Amethod of applying a hydrophilic coating onto a silicone hydrogel contact lens,
comprising the steps of:
dipping a contact lens, successively but not in particular order, a coating solution
containing a coating material and opticnally hydrogen peroxide, water, and a ferrgfs
ion solution containing ferrous ions and opfionally hydrogen peroxide, .
wherein the coating material is at least one member selected from the group ¢fnsisting
of a hydrophilic vinylic monomer, a poly(C,-C; hydroxyalkyl(meth)acrylate)
homopolymer, a copolymer of C,-C; hydroxyalkyl(meth)acrylate with at lgast one
vinylic monomer, a poly(C,-Cs hydroxyalkyl(meth)acrylamide) homopglymer, a
copolymer of C;-Cs hydroxyalkyl{meth)acrylamide with at least onefinylic monomer,
an acrylated polysaccharide, a methacrylated polysaccharide, afomopolymer of a
vinyl lactam, a copolymer of at least one vinyl lactam in the ppfsence or in the absence
of one or more hydrophilic vinylic comonomers, a homopolyfner of acrylamide, a
homopolymer of methacrylamide, a copolymer of acrylaphide with one or more
hydrophilic vinylic monomers, a copolymer of methagilamide with one or more
hydrophilic vinylic monomers, polyethylene oxide, & polyoxyethylene derivative, poly-N-
N-dimethylacrylamide, poly(2-ethyl oxazoline), b€parin polysaccharides,
polysaccharides, polyvinyl alcohols (PVAs), gblyamides, polyimides, polylactone, and
combination thereof, wherein the coating pfaterial is grafted onto the surface of the
contact lens by hydroxyl radicals genergfted in Fenton reaction without UV irradiation to
form the hydrophilic coating,
2. The method of claim 1, wherein coating material is a polyvinylpyrrolidone or a
copolymer of N-vinylpyrrolidong/with one or more vinylic monomer.
3.  The method of claim 1, whep€in the coating material is a hydrophilic vinylic monomer
selected from the group gAnsisting of N,N-dimethylacrylamide, N,N-
dimethylmethacrylamigé, 2-acrylamidoglycolic acid, 3-acryloylamino-1-propanol, N-
hydroxyethyl acrylaphide, N-[tris(hydroxymethyl)methyl}-acrylamide, N-methyl-3-
methylene-2-pyrgflidone, 1-ethyl-3-methylene-2-pyrrolidone, 1-methyl-5-methylene-2-
pyrrolidone, 1 £thyl-5-methylene-2-pyrrolidone, 5-methyi-3-methylene-2-pyrrolidone, 5-
ethyl-3-me ' lene-2-pymrolidone, 1-n-propyl-3-methylene-2-pyrrolidone, 1-n-propyi-5-
methylepé-2-pyrrolidone, 1-isopropyl-3-methylene-2-pyrrolidone, 1-isopropyl-5-
methyene-2-pyrrolidone, 1-n-butyl-3-methylene-2-pyrrolidone, 1-tert-butyl-3-
meffiylene-2-pyrrolidone, 2-hydroxyethylmethacrylate, 2-hydroxyethyl acrylate,
droxypropy! acrylate, hydroxypropyl methacrylate, trimethylammonium 2-hydroxy
propyimethacrylate hydrochloride, aminopropyl methacrylate hydrochloride,
dimethylaminoethyl methacrylate, glycerol methacrylate, N-vinyl-2-pyrolidone, allyl
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10.

11.

12,

13.

alcohol, vinylpyridine, a C,-C4-alkoxy polyethylene glycol (meth)acrylate having a
weight average molecular weight of up to 1500, N-vinyl formamide, N-vinyl acetamide,
N-viny| isopropylamide, N-vinyl-N-methy! acetamide, allyl alcohot, N-vinyl caprolactam,
and mixtures thereof,

The method of claim 1, wherein the contact lens is Sn**-pretreated by contacting
contact lens with a Sn?* solution ‘ :

The method of claim 1, 2, 3 or 4, wherein the contact is first dipped in the ordgh of: (1)
in the coating solution containing the coating material; (2} in water; and in gfferrous ion
solution containing ferrous ions and hydrogen peroxide.

The method of claim 1, 2, 3 or 4, wherein the contact is first dipped in/the order of: (1)
in a ferrous ion solution containing ferrous ions and hydrogen pergfide; (2) in water;
and in a coating solution containing a coating material.

The method of claim 1, 2, 3 or 4, wherein the contact is first gipped in the order of: (1)
in a ferrous ion solution containing ferrous ions and hydrog€n peroxide; (2} in water;
and in a coating solution containing a coating material.

The method of claim 1, 2, 3 or 4, wherein the contacyis first dipped in the order of: {1)
in a ferrous ion solution containing ferrous ions ary no hydrogen peroxide; (2) in water;
and in a coating solution containing a coating ng&terial and hydrogen peroxide.

The method of claim 1, 2, 3 or 4, wherein thgfferrous ion solution and/or the coating
solution comprises Sn?* ions,

The method of claim 1, 2, 3 or 4, whergfn the contact lens is pretreated with a
polyanionic polymer to form a layer # the polyanionic polymer on the contact lens, and
subsequently dipped in the orderf. (1) in a ferrous solution without hydrogen peroxide;
{2) in water; and (3) in a coatip4 solution containing hydrogen peroxide.

The method of claim 1, whegfein the contact is first dipped in the order of. (1) in a
coating solution containip§ a vinylic monomer including a carboxylic acid or sulphonic
acld group; (2) in a fepfous ion solution containing ferrous ions and no hydrogen
peroxide; (3) in wajfr; and {(4) in a solution containing hydrogen peroxide.

The methggl according to any one of claims 1-12, further comprising the steps of:
packagipfy the contact lens with the hydrophilic coating in a lens container containing a
thefcontainer; and autoclaving the contalner with the contact lens at a temperature of

om 115 to 125°C for a time period of from about 15 minutes to about 90 munites.
A silicone hydrogel contact lens obtained according to any one of claims 1-13.
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15. The silicone hydrogel contact lens of claim 14, wherein the contact lens has at least
one of property selected from the group consisting of an oxygen permeability of
preferably at least about 40 barrers, a center thickness of about 30 to about 200
microns, an elastic modulus of about 2.0 MPa or less, an lonoflux Diffusion Coefficien

D, of at least about 1.5 x 10°° mm*min, and a water content of preferably from abo
15% to.about 70%.




What is claimed is:
1. A method of applying a hydrophilic coating onto a
silicone hydrogel contact lens, comprising the steps of graft

polymerizing or graft crosslinking of a coating material onto
the surface of the silicone hydrogel contact lens according to
Fenton Chemistry in which hydroxyl radicals OH. and OOH.
are generated from hydrogen peroxide in the presence of
ferrous ions and used in initiating the graft polymerizing or
graft crosslinking of the coating material,
wherein the coating material is at least one member
selected from the group consisting of a hydrophilic
vinyhce monomer, a poly(C,-C, hydroxyalkyl(meth)
acrylate) homopolymer, a copolymer of C,-C, hydroxy-
alkyl(meth)acrylate with atleast one vinylic monomer, a
poly(C,-C; hydroxyalkyl(meth)acrylamide ) homopoly-
mer, a copolymer of C,-C, hydroxyalkyl{methjacryla-
mide with at least one vinylic monomet, an acrylated
nolysaccharide, a methacrylated polysaccharide, a
homopolymer of a vinyl lactam, a copolymer of at least
one vinyl lactam 1n the presence or in the absence of one
or more hydrophilic vinylic comonomers, a homopoly-
mer of acrylamide, a homopolymer of methacrylamide,
acopolymer of acrylamide with one or more hydrophilic
vinylic monomers, a copolymer of methacrylamide with
one or more hydrophilic vinylic menomers, polvethyl-
ene oxide, a polyoxyethylene derivative, poly-N-—N-
dimethylacrylamide, poly(2-ethyl oxazoline), heparin
polysaccharides, polysaccharides, polyvinyl alcohols
(PVAs), polyamides, polyimides, polylactone, and com-
bination thereof, wherein the coating material is
covalently attached onto the surface of the contact lens
without UV irradiation to form the hydrophilic coating.
2. The method of claim 1, wherein the coating material is a
polyvinylpyrrolidone or a copolymer of N-vinylpytrolidone
with one or more vinylic monomer.
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3. The method of claim 1, wherein the coating material is a
hydrophilic vinylic monomer selected from the group con-
sisting of N .N-dimethylacrylamide, N,N-dimethylmethacry-
lamide, 2-acrvlamidoglycolic acid, 3-acryloylamino-1-pro-
panol, N-hydroxyethyl acrylamide, N-—{tris
(hydroxymethyDmethylj-acrylamide, N-methyl-3-
methylene-2-pyrrolidone, 1-ethyl-3-methylene-2-
pvrrohidone, 1-methyl-5-methylene-2-pyrrolidone, 1-ethyl-
S-methylene-2-pyrrolidone, S-methyl-3-methylene-2-
pyrrolidone,  5S-ethyl-3-methylene-2-pyrrolidone,  1-n-
propyl-3-methylene-2-pyrrolidone, 1-n-propyl-5-
methylene-2-pyrrolidone, 1-isopropyl-3-methylene-2-
pvrrolidone, 1-isopropyl-S-methylene-2-pyrrolidone, I-n-
butyl-3-methylene-2-pyrrolidone, 1-tert-butyl-3-methylene-
2-pyrrolidone, 2-hydroxyethylmethacrylate, 2-hydroxyethyl
acrylate, hydroxypropyl acrylate, hydroxypropyl methacry-
late, trimethylammoniurn 2-hydroxy propylmethacrylate
hydrochloride, aminopropyl methacrylate hydrochloride,
dimethylaminoethyl methacrylate, glycerol methacrylate,
N-vinyl-2-pyrrolidene, allyl alcohol, vinylpyridine, a C,-C,-
alkoxy polyethylene glycol (methjacrylate having a weight
average molecular weight of up to 1500, N-vinyl formamide,
N-vinyl acetamide, N-vinyl isopropylamide, N-vinyl-N-me-
thyl acetamide, allyl alcohol, N-vinyl caprolactam, and mix-
tures thereof.

4, The method of claim 1, wherein the contact lens is
Sn**-pretreated by contacting the contact lens with a Sp™*
solution.

5. The method of ¢laim 1, wherein the contact lens is
dipped in the order of: (1) in the coating solution containing
the coating material; (2) in water; and (3) in a ferrous ion
solution containing ferrous ions and hydrogen peroxide.

6. The method of claim 1, wherem the contact lens is
dipped in the order of: (1} in a ferrous ion solution coniaining
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ferrous ions and hydrogen peroxide: (2) in water; and 1 a
coating solution containing the coating material.

7. The method of claim 6, wherein the ferrous 1on solution
and/or the coating solution comprises Sn** jons.

8. The method of claim 1, wherein the contact lens 1s
dipped in the order of: (1) in a ferrous ion solution contalning
ferrous ions and hydrogen peroxide; (2) 1 water; and 1 a
coating solution containing the coating material. -

9. The method of claim 8, wherein the ferrous 1on solution
and/or the coating solution comprises Sn** jons.

10. The method of claim 1, wherein the contact lens is
dipped in the order of: (1) in a ferrous ion solution containing
ferrous ions and no hydrogen peroxide: (2) in water; and in a
coating solution containing the coating material and hydro-
gen peroxide,

11. The method of claim 10, wherein the ferrous ion solu-
tion and/or the coating solution comprises Sn** ions.

12. The method of claim 8, wherein the ferrous ion solution
and/or the coating solution comprises Sn™* jons.

13. The method of claim 1, wherein the contact lens s
pretreated with a polyanionic polymer to form a layer of the
polvanionic polymer on the contact lens, and subsequently
dipped in the order of: (1) in a ferrous solution without hydro-
gen peroxide; (2) in water; and (3) in a coating solution
containing hydrogen peroxide and the coating material.

14, The method of claim 18, wherein the ferrouns ion solu-
tion and/or the coating solution comprises Sn** jons.

15, The method of claim 1, wherein the contact lens is
dipped in the order of: (1) in a coating solution containing the
coating material which 1s a vinylic monemer including a
carboxylic acid or sulphonic acid group: (2) in a ferrous ion
solution contamning ferrous ions and no hydrogen peroxide;
(3) in water; and (4) in a solution containing hydrogen per-
oxide.

16. The method according 1o claim 15, wherein the ferrous
ion solution and/or the coating solution comprises Sn™* jons.

17. A silicone hydrogel contact lens obtained according to
claim 1.
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18. The silicone hydrogel contact lens of claim 17, wherein
the contact lens has at least one of property selected from the
group consisting of an oxygen permeability of at least about
40 barrers, a center thickness of about 30 to about 200
microns, an elastic modulus of about 2.0 MPa or less, an
lonoflux Diffusion Coefficient, D, of at least about 1,5x107°
mm*/min, and a water content of from about 15% to about
70%.
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