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WETTABLE HYDROGELS COWPRI SI NG ACYCLI C POLYAM DES
Rel ated Applications This patent application clains

wQondeda2dsy of a provisional application, U S S€ET/US9005/006640

60/ 550, 723 which was filed on March 5, 2004.
Background of the Invention Contact |enses have been
used comercially to inprove vision since at |east the
1950s. The first contact | enses were made of hard
materi als and as such were sonewhat unconfortable to
users. Nbdern soft contact |enses are nade of softer

material s, ically hydrogels. Recently soft contact
| onoUE T FABEEF PO QBT 8 SRMIRISIIG AN PleP JOBAMIDES

i ntroduced. Silicone hydrogel are water-swollen

pol ynmer networks that have high oxygen perneability.
TheeldtahAppicgironyi de a good | evel of confort to many

| ens wea j

di scont o1 aasAppaBbE Rl (O 1SRG MiR1 GRREHIRSS. ser
r ed e 055G T3 wladuwayﬁMemMamhrﬁgw(]‘iese | enses. This

di sconfort and deposits has been attributed to the

hydr ophobi ¢ character of the surfaces of |enses and

t he Baokgrowdtof te Iofentibwse surfaces with the prot ei n
lipids a surface .of

eye. * or noPu e Ave b s CoBraly R MopFE pan e atteast
c oattheng)5t)sh eTeUIrftaortactflersed were nﬁddwﬁifaﬁgﬁhtemmrﬂms such were

ng%gﬁa\g %@E(fq%% lﬁﬁ@}llqe;,tlg Iﬂi(s:gggﬁtoé% ﬁofaéolill(t:argt lgr?seg are mmée of softer

pol Wt&salsptyybmhlhy Wﬁ’@eﬁa\l{%c&ﬂ? Boft EGRIcPRARE ﬁﬁdé fba shiebke
conventi onal and silicone contalnln??h ydr oge

for Mras?lﬁ)lwe&ﬁw les?ﬁuaec% Filispoe fydr f(eﬁ‘@ttfﬁ)sa@}l?} ROk eRS
and nbtwidkshdt hebSfgiPOlygbiBirme ARty | #RdsH RasdIPVSideeEIdod level of

comfort to many lens wearers, but there are some users who experience discomfort

and excessive ocular deposits leading to reduced visual acuity when using these
lenses. This discomfort and deposits has been attributed to the hydrophobic
character of the surfaces of lenses and the interaction of those surfaces with the
protein, lipids and mucin and the hydrophilic surface of the eye.

Others have tried to alleviate this problem by coating the surface of silicone
hydrogel contact lenses with hydrophilic coatings, such as plasma coatings

Cyclic polyamides, such as polyvinylpyrollidone have been incorporated into
both conventional and silicone containing hydrogel formulations and contact lenses.
Poly(meth)acrylamide and N-substituted poly(meth)acrylamides have been
disclosed to be hydrophilic IPN agents which may be incorporated into conventional
(non-silicone containing) hydrogels.

Modifying the surface of a polymeric article by adding polymerizable

surfactants to a monomer mix used to form the article has also been disclosed.
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di scl osed to be hydrophilic I PN agents which may be
i ncorporated into conventional (non-silicone

w@onsadesng) hydrogel s. Modifying the surface pET/ES2005/006640

pol yneric article by addi ng pol ynerizabl e surfactants
to a nonomer mx used to formthe article has al so
been di scl osed. However, lasting in vivo inprovements
in wettability and reductions in surface deposits are
not |ikely. Polyvinylpyrrolidche (PVP) or

pol y- 2- et hyl - 2- oxazol i ne have been added to a hydroge
forning conposition to forman interpenetrating

net WOMEVEIHRE NS ImYNg impromedtsdp wettability and isductipps 1 sprace

a | qupdriwdnahirery. rate and a high degree of biodeposit
resi stance. However, the hydrogel fornulations

di scl oseBolxyiaylpyrrlidars GYR) Oh@ﬁﬂh‘ SGHIYE2 anepolinghaye beenrpgded to
di Sglh érU & f&‘ﬂlllﬁ%’é’x gs1't15‘ﬁ:8rf9ﬁ)ﬁ & ﬁte%qé ngaﬁtgvork which shows a

COﬂ‘pO S, si | oxane npbno out causli ng
i ns mvaﬂﬁgtreetqf serface ffidctiondr loyelehydgation maje em}mlmgh tlégnee. of

w: Eﬁ)dbﬁosﬁ%lsgﬁc@ q%ﬁ’l/egkre tHe %yhfagéa rf@x?r{u?att%n{]alwosgg Lr%c ul ar

nMers as 1 nterna

si | icmtmetldmybhydgwels laedthes, is w&bplmtandmsv toam:olwrate

difE1 0l |1z reaction m
con gfr hob}c cogl (eﬁgen‘t efﬁ 2 %lrme(ane monomers, B/ltHOll \c}aauﬁ{ng 1ns8luglhty

to bfthelhaﬁdgdhfmaﬂlg dunglositiod.ecul ar wei ght hydr Ophl lic

pol ymer s be . ncor rated. into a | ens

P or mut at e fianab ke tE b EBTaFE e Pedssior EREhvobmse =
as uﬁéraaevetth@axtgemﬂmto Sivsr@a hydredel lehees) suvtepdliraers Taebe difficult
pr eseni11 L.nvention rel ates t a bj OHEdI cal device

conmf §oblie & f?éﬂ?ﬁé‘?““iﬁ‘éﬁ?.‘*ﬁ*& SAMARGIEE therei n at | east
one acycrhdeforliywsilde shaMbEdLNG indRAatibmg highinicleclfar weight

hydrophilic polymers which may be incorporated into a lens formulation to improve

wettability of the lens without a surface treatment.

Summary of the Invention

The present invention relates to a biomedical device comprising a polymer
having entangled therein at least one acyclic polyamide comprising repeating units of

Formula I
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Formula I'Werein X is a direct bond, O C or wherein R3
isad to C3 alkyl group; RL is selected fromH,

W@ ooaiogres7 or branched, substituted or unsubstipct/Es200/006640

to &4 alkyl 5 groups, R2 is selected fromH, straight

or branched, substituted or unsubstituted O to C4

al kyl groups, am no groups having up to two carbons,

am de groups having up to four_carbon atonms and al koxy
groups having up to two carbond and wherein the nunber

of carbon atons in R and R2 taken together is 8 or

l ess., i 0_The present invention further relates to

si | i Wsian fyigie digest Rorflor ned froma reaction mixture
conprising or conghpsting essentially of at |east one
silicofle containinh conpopent and at |east one acyclic
pol yanilide conprisithg Tp%%r’rng units of Formula | 15
Wierer & X i som directt bond, wherein R3is a d to C3

al kyl gr o oy I m H, straight or

br anched%%ﬁ%‘??i‘gt%?gg’Ggfgﬂﬁﬁ’gg’titut ed d to C4 al kyl

20 dt' oussiecRg fiom IE etraighted bfanchen Hubssitutel oy bsubstitile @ toe@H alkyl
subrs%%uégt ed or unsubstituted C to C4 al kyl groups,

am o groups having up to two carbons, am de groups
haviR2gs syected flook, saaigli@n bahded, selssdtugedloosulptiondC1 to C4 alkyl
having up to two carbons and erein the nlllmber of

Car ISETHPREBIRD SrotPREAYINE Yado Pitarbops gy groupEhay mg up e our

and cpibei siombhnd atkoRy groups having up to two carbons and wherein the number of

carbon atoms in R1 and R2 taken together is 8 or less.
The present invention further relates to silicone hydrogels formed from a reaction
mixture comprising or consisting essentially of at least one silicone containing

component and at least one acyclic polyamide comprising repeating units of Formula I

/Y

|
N
RY 7:0
R2
Wherein X is a direct bond,
0) |
I —C—N—R*—
—C— or H

wherein R is a C1 to C3 alkyl group;
R! is selected from H, straight or branched, substituted or unsubstituted C1 to C4 alkyl

groups,
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| ess. Detail ed Description of the Invention As used
herein, a "bionedical device" is any article that is

walzws/gyesy t 0 be used while either in or on nanPEl/UsA005/006640

tissues or fluid, and preferably in or on human tissue
or fluids. Exanples of these devices include but are
not limted to catheters, inplants, stents, and
opht hal m ¢ devi ces such as intraocul ar | enses and
contact |enses. The preferred?ionedi cal devices are
ophthal m ¢ devices, particularly contact Ienses nost

particul arly contact |enses made from si
hyd?\otjéF@Cte omdb dt“H%l?té?F hranghgd, spstigyted ‘Pfé’ﬁ‘§“bs%‘ﬁﬁd CltoC4

" opmplagrmpg a%?d{é gupsalRE up ® %Vdaﬁb%ﬁs bhide grrﬁx%'s H8vihduo

on the e hese devi ces can provi de optical

cor fasgear atvmmsl ERPKIE STOYPLRR VIS UP\F@ PO camoag Arskvhegein the
f ungl gk L RN GnERNARGEDERher ¥ 8 & 1£ﬁ§ng1ng%'fef&ably 6 or

0
conbinat i on of Eese properties. The term
i nclestles but is not limted to soft contact |enses,

harﬁe&ﬂéliﬁ&%n#tf’o%?ﬁwe Ih\%ﬂ@x{’lcu' ar |enses, overlay
| enSés, ocul tical inserts. As used
her ei n, Ahuseéhcran;ea “baprnévioeat d%vncsu isf ey @rtictegbat nedesignerktarhs

t haj seEl Whils 1tt knocgr o%%gn%geﬁ%n %ssug T fﬁu f’lg(? ?Z te{% Cflbéy 11 or on human

resent I Avent
| rrpnssueont ﬂtmdsz\ﬂ?ixambieb of tjaes@fdetlhes mbéudedmt ard netd inned tte catheters

b e of the
TR, s, 00 SRR R 2h o MEedRhEE ey
li kRnseklO\FBa/ﬁgferred)BimeQiSal\&thd% apd @ht}dﬁmp depeds] paetﬁctulhtlb ter
t wet t S, e (0]
L Poptdep B mesE Rt bighaph e adeqthim Sficose i
ot her cogsiked fierein @B eemeriensTayd sphtaphit aevided réteivo @Eﬁces

of the present inventjion.
that reside 1n or on the eye. These devices can provide optical correction, wound

care, drug delivery, diagnostic functionality, cosmetic enhancement or effect or a
combination of these properties. The term lens includes but is not limited to soft
contact lenses, hard contact lenses, intraocular lenses, overlay lenses, ocular inserts,
and optical inserts.

As used herein, the phrase “without a surface treatment” means that the
exterior surfaces of the devices of the present invention are not separately treated to
improve the wettability of the device. Treatments which may be foregone because
of the present invention include, plasma treatments, grafting, coating and the like.
However, coatings which provide properties other than improved wettability, such
as, but not limited to antimicrobial coatings and the application of color or other
cosmetic enhancement may be applied to devices of the present invention.

As used herein the term “silicone containing compatibilizing component”

means reaction components which contain at least one silicone and at least one
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As used herein the term"silicone containing
conpati bilizing conponent” neans reaction conponents

wobkiosioent ain at | east one silicone and at | eBCL/US2005/006640

onehydr oxyl group. Such conmponents have been di scl osed
in US. Serial Nos. 10/236,538 and 10/236, 762. The
conpositions of the present invention conprise,

consi st essentially and consist of at |east one

sili cone containing conponent and at |east one acyclic
5 polyanide. Acyclic polyam des of the present

i nvention conprise pendant acyclig an1delg§oups and

ar e hydisxyiesoups Syelsenmmpopsnhaxe Peenliseiassdin Wy Sapa Nognen

t he 19p%6 b & aR0loyRBI7des are incorporated into the
reactive mxture they have a wei ght average nol ecul ar

wei ght offhgeomposidionyefdha prewot IDVMUPAFBRTSe, QpHstepsahiiajly and

gr eabfdist bPANe LMD QAQini iYofpBh E&J@A%essstkb%wﬁc
B R T e AR

about 150,000 to a Dal t ons, .
p r efpelryamlcy: deitlic pobamidss oftho pesa mvem@ntcomabmnendant acyclic

891911(93 é?ugg la}u? {\}ﬁ c%lpV\gFErbf &8C1§t‘l¢&ﬁ% Clgfapclxééﬁ%'a n the

|ncorpor olutionin device
f or meytlic lpohymaldhglm axgeipora:bedsnto rtieckeadtine yixtare eehea hma gheight
average nD

o e R s el 608 R 8t ton
pr efabouah ch OQIEtnmce]breﬁknblyt bemn@a@unso @90 abdht 0000,000Daltons,

Dal t f bl j bet 150,000

o anmrlbraPotgsNLan el 20dooods AT 8P Bt Haons Whdr e

ol eeydliapolerigbs ar@ﬂncbtpdfa@eﬂhhﬂolagolgﬁb?ihﬂiﬁﬂﬁKc}ﬁ rlnE(iieil device
resse e K-va

|nv nt i can be a p

PISftoL2 wdg%gsLﬁWr%e@gh idnteight aerags ?%@awmgt of at
Encyéals%eah 2500fDaftehy/ pRIfersiy gleser difatenod e § inﬁﬁ preferably
N-VlnéV A de Pok%ners Second edition, Vol lqﬁ“wwn

198.bogyeen ahomh1GRG0R o gbogs%,800,0(0 Dafigas ﬂt?reesesﬁe@é)bfesal

thi 3b&RIBE000 tbABx1AT 800060 DRkoaM des of the present
i nvention are those )
Alternatively, the molecular weight of hydrophilic polymers of the invention

can be also expressed by the K-value, based on kinematic viscosity measurements, as
described in Encyclopedia of Polymer Science and Engineering, N-Vinyl Amide
Polymers, Second edition, Vol 17, pgs. 198-257, John Wiley & Sons Inc. When
expressed in this manner, the acyclic polyamides of the present invention are those
having K-values of greater than about 46 and preferably between about 46 and about
150.

The acyclic polyamides of the present invention are incorporated into the
hydrogel formulation of this invention without significant covalent bonding to the
hydrogel. The absence of significant covalent bonding means that while a minor
degree of covalent bonding may be present, it is incidental to the retention of the
wetting agent in the hydrogel matrix. Whatever incidental covalent bonding may be

present, it would not by itself be sufficient to retain the wetting agent in the hydrogel
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havi ng K-val ues of greater than about 46 and
preferably between about 46 and about 150. The acyclic

w@oiogayiosies of the present invention are i ncorporasm®as/006640

into the hydrogel fornulation of this invention

wi t hout significant coval ent bonding to the 5

hydr ogel . The absence of significant coval ent bondi ng
nmeans that while a mnor degree of coval ent bondi ng
may be present, it is incidenttal to the retention of
the wetting agent in the hydrogel matri x. What ever

i nci dental caoval ent bondi present, it would
not MY Rsgad, the vastly Pﬁeé?rémtutgcfffeétt keeping the Wrgingiaggnt

age %oélﬁea Rfh médl?@;ggél BdriragmertD ?B@ﬁ(ﬂym&rh?“éﬁ%ﬁﬂeﬁ” according

pred omnatlnge keepi ng the wetting g
assicthigsersitigation, when ﬁmg@q lyjretaigpd wablﬁ@rlw rog¢ignatrix. This is

|
PO M rv1ei éna %QM mtpolﬁ?& gflegh Ugﬁhfz chcm gﬁ)l%aen(lj’de\:/\n w%t{lllln rt1hea

specl |cat|o I's physically retal
hydhbig%el pelymenmatihi Bowevedone dei Waanfoxaeg|darpindipolf t he

Esld?ﬁ?%gﬁtﬁgsa}sﬁct%sta‘lp ?tu%&}/o%hgg hg&l)é/e?lryogcﬁa%% th&llﬁ c'i)nt?ibute to this

f or eempmditgoh desshir ptb®. | nt er act i ons, electrostatlc
attracti in ontrikbute t.o
this en t'?l{atl-:pa% S}C%g'a%gﬁ% ggg mC?lgg{j‘ E:d gale%ygliorgel y a variety
pol yanettieds. irayexamplenthe amhap@lylamlde may beaddpdi toihe keahm)na
variet

oy Pt SR R BB P BE ARl aniEE ehine
hy di egelinfepleydmting Saworkl Althatitelyg e gdlicpoahyd@hadebe
- nt t t
.+ B e ol onionn TLEGER b Toasrbarifaset by sseclirebamide
i N péimested itol thdllehd) THRipaskabiPlehSisy beﬂle@ﬂféﬁfkﬂ@é‘jmcfgﬁ@ the

acyclic polyan1de perneates into the |ens.

pac KA of aielicRelyapudaehieh perwsatenthe lsns- iiable Beag rgatments,

anoiBlud®fbubsry Gt 1fmiRa Y shivElRionkliveht sREIPRRK 8FcldN&hicB R 1ude
Sui tabl € heat treatnents,
temperatures of about 120°C for times of about 20 minutes. If heat sterilization is

not used, the packaged lens may be separately heat treated.
Examples of suitable acyclic polyamides include polymers and copolymers

comprising repeating units of Formula I

/\r

X

|
RY N7:O

R2

Wherein X is a direct bond,
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i nclude, but are not limted to conventional heat
sterilization cycles, which include tenperatures of

wabomanh@00C for times of about 20 m nutes. | fPEEES2005/006640

sterilization is not used, the packaged | ens nmay be
separately heat treated. Exanples of suitable acyclic
pol yam des i ncl ude polyners and copol yners conpri si ng
repeating units of Fornmula | Werein Xis a direct
bond, O Il C or wherein R3is"ad d to C3 al kyl group;
Rl is selected fromH, straight or branched,
substituted or unsubstituted d to C4 al kyl groups, R2
is selgeted from strai ght or branched, substituted

or unsy stitute —No—Gd-al kyl groups, am no groups
havi-ag(up—t oyt Wo car bbns, am de groups having up to 4
car bon atons_aqq al koxy groups having up to two

car bons wherewReisd @l ol allylrirenp;of carbon atons in Rl

and R2 t gk %rkefe%gfhgﬁrH,gﬁaggﬁtﬁ? bEhSHAL!Kstfutd of %%%ﬁfitﬁéd Cl to

used herein substitute groups i nclude
gr oupgslkyligetpst ut ed with an am ne, anide, ether or

car boxy gt oup; 0 eferr od] t, RL _and..
are indegeﬁggﬁ?%£ﬁg@?%§§%ﬁﬁ Fgﬁ?ﬁﬁgﬁﬁ ggﬁﬁ%?VPaqggmggcnto
uns Wlsiliyll gtoeps, @nirtoqr@ds havyd upgo dwp sarhord, pnidé eroapd having up to

S AL o o L A i o
number of carbon atoms in R' and R? taken together is 8, preferably 6 or less. As
used herein substituted alkyl groups include alkyl groups substituted with an amine,
amide, ether or carboxy group.

In one preferred embodiment R' and R are independently selected from H, and
substituted or unsubstituted C1 to C2 alkyl groups and preferably unsubstituted C1 to
C2 alkyl groups.

In another preferred embodiment X is a direct bond, R'and R? are
independently selected from H, substituted or unsubstituted C1 to C2 alkyl groups.

Preferably the acyclic polyamides of the present invention comprise a majority
of the repeating unit of Formula I, and more preferably at least about 80 mole% of the
repeating unit of Formula I.

Specific examples of repeating units of Formula I include repeating units
derived from N-vinyl-N-methylacetamide, N-vinylacetamide, N-vinyl-N-
methylpropionamide, N-vinyl-N-methyl-2-methylpropionamide, N-vinyl-2-

methylpropionamide, N-vinyl-N,N’-dimethylurea, and the following acyclic amides:
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i ndependently selected fromH, substituted or
unsubstituted G to C2 alkyl groups. Preferably the

waeyshdospol yani des of the present invention cCRUPUSZES/EN6640

majority of the repeating unit of Formula I, and nore
preferably at |east about 80 nol e% of the repeati ng
unit of Fornmula | . Specific exanples of repeating
units of Forrmula | include repeating units derived
from N vi nyl - N-net hyl acet ani de® N vi nyl acet ami de,

N-vi nyl - Nmet hyl pr opi onam de,

N-vi nyl - N- et hyl - 2- et hylpropi onam de, N vinyl -

nmet hyl propi onam de, N vi n@MN -di net hyl urea, and the
foll owi ng acyclic am dedNHAdditional repeating units
may formed from rmnoﬁ‘frs sel ected from Nvi nyl

am d_e_ﬁ, Scryl ani des, hydrgxyal kyl (neth) acryl ates,

al kyl h)acryl at es or”5Y¥sbher hydrophilic nononers
and si‘l oxane substituted acryl ates or nethacryl ates.
Specific exan‘pl es of nmononers which may be used to

form acy am des,_ i nclu a N-V|n | pyrrolidone

NN 0 oo PG Bt R PR SO RR s reitcdrom K-

Vi nWinyhemidad, @cryl&;ﬁfdyi Bikdrbxyalkg1 (teth) QoryIReS) Bbklyl (meth)acrylates or
nmet h Ft;l at . 2- hydroxyet hyl acryl ate,

et I9: ﬁx&png{gfzrﬁ pnq]%]phaé)@ p%s lp@d acrylates ory methacrylates.

met f@@cﬁﬂd @()éishﬁfeﬁ)QMhodonﬁrstWHl&tlﬁdﬁB%tuM 18 kdriPa¥sdik ?&?aﬁﬁé’s
the i ke and m xtures thereof. Preferred addi i dona

r epdalydsgs Nn\ilItYApyrmhéﬂvé,r%Nrdﬁ@Ftbﬂecrﬂﬁmlde 2-hydroxyethylmethacrylate,

N- Vi R¥¢ateOhdrAliite, IYdR% ] l

hydrv%et h rr('l‘:{}f1 hac r%ﬂygt é?}%ﬁ%‘ mé }g?%xg%ﬂ' 1 acrylateé
enbagithykpe cmélafaeyt yty npﬁdlayramedmeuh@cryloxypmpyl

pol Yk ud t | Coaee

pol yamﬁe@%’%&m&ég |li%mg¥ra§%fr§ ?}%Jr;r&?a %dladtdglonal
abougpedtig units monomers include of N-Vlnylpyrrohdone, N,N-dimethylacrylamide, 2-

hydroxyethylmethacrylate and mixtures thereof.

In one embodiment the acyclic polyamide is poly(N-vinyl-N-
methylacetamide).

The acyclic polyamides may be used in amounts from about 1 to about 15
weight percent, more preferably about 3 to about 15 percent, most preferably about 5
to about 12 percent, all based upon the total of all reactive components.

In one embodiment, the hydrogels of the present invention further comprise
one or more silicone-containing components and, optionally one or more hydrophilic
components. The silicone-containing and hydrophilic components used to make the
polymer of this invention can be any of the known components used in the prior art
to make silicone hydrogels. These terms silicone-containing component and
hydrophilic component are not mutually exclusive, in that, the silicone-containing

component can be somewhat hydrophilic and the hydrophilic component can
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wei ght percent, nore preferably about 3 to about 15
percent, nost preferably about 5 to about 12 percent,

wa@bdoslogeved upon the total of all reactive conpPCEOSEN5/006640

In one enbodi nent, the hydrogels of the present
i nvention further conprise one or nore
silicone-containing conponents and, optionally one or
nore hydrophilic 20 conponents. The
si | i cone-containing and hydrophilic components used to
make the polymer of this invention can be any of the
known cqnponents used in the prior art to nmake
si | ICEBRBSSRPHE SHiEPRS, berapse dhe splicope-epnt3iping soBRARERLicAR hrye
Conﬂn?@r%ﬁﬁili@QQuﬁQ{dQMdedﬁhﬁ@ @Pﬂﬁ&ﬁhts%ﬁ@hﬁ@%ilig%ﬂe%dp!.

a

exclusive, In that, the silicone-containing conponent
can be s&nEgmetlicayRipRIINg eompoaentispand iydephilicicemponent(s) can
co -
o R e R o O popymerecd
gr oup hegrrgench of i gidpenptiforncthe polpmerefitkis invantioay @Vhen

sili TN : Mal8

comBar SRt e it BBl Akt st one

r eastlisdnepeantaininpmpuimerend atdtastomethydrophitic mopereqroh thepresence
whi .Sy ized in.the pr ne f -

i | S Sty RIS Byl BRRETR, B Ry

pr e poingmerssliffar. Yhe teomEmenamae” usddereintrefess tpilef mpleedart veeight

I ' t |ea one silicone-containing.mnone
b Ebps o ERR AP Bk b SR Ret T e P Bt han 700
of tifee cah Beuy@iytmeriakde r'Bhus, it iban@rdtbccdahamrgqa?? “I’Sili?]he-cotntaining
gt hydr.aphi | i noners differ. e term
oo a et ubphP S el PR S maE g Hner
conpadip@polyine’. typically having nunber average

IR I T

" Si ISiCRAS; fodhahdMen IR RIS BERESolyrAdtd Préttei@RkY $ilasd attached O

conmponent s” i nclude nononers, macronononers and _

pr e }g}”ﬁS@ptslp the silicone-containing component in an amount 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. All of the patents cited herein are
hereby incorporated in their entireties by reference. These references disclose many
examples of olefinic silicone-containing components.

Further examples of suitable silicone-containing monomers are

polysiloxanylalkyl(meth)acrylic monomers represented by the following formula:
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A silicone-containing conponent is one that contains
at least one [- Si- O Si] group, in a nononer,

wore@soyos7 or prepol yner. Preferably, the Si anBPCT/US2005/006640

attached O are present in the silicone-containing
conponent in an anmount greater than 20 wei ght percent,
and nore preferably greater than 30 wei ght percent of
the total nol ecular weight of the silicone-containing
conponent. Useful silicone-codtaining conponents
preferably conprise polynerizable functional groups
such as acrylate, nethacrylate, acryl am de,

met HREPYR&ni de, N-vinyl lactam N vinyl an de, and
styryl functional grou Exanpl es of

silicone- containin& co onents whi ch are useful in
this invention may 8US§OS%RZR

3,808, 178; 4,120,570 4, 136, 25 153, 64 4 740, 533;
5,034, 461 and 5, 070, 215, and EP080539. All of the
patents cited herein are hereby incorporated in their
enti ' 8s. i St

rany R, Bolef - FRAT AL bl ol RAEcalh R 1nRERndently
c onpien@ex lydrdgem biheethgxanpl es of sui table

silicone RERM nin
plol IyS| Pl?)x agy %:Ifglnfi%'rrlg:aﬁ'}o @ raf/1 Pw%r arl}%'h Bidispkor2hhirnd gadicaly and
by thEmﬂQthmAmg formul a: Formul a 11 mhereln R denot es
H or r al kyl
i ndepen\é@ﬁfmg}e%‘gﬁl&eﬁ% Bgl Eﬁ’ g[l'kyé Fm%élﬂﬁ’yflc “‘Qﬁgﬂerﬁ?ﬂf‘cﬁge
i Rdemmmﬂyyroﬁﬂrtm(&ﬁnah&l?my) sghxi@ﬂ 16 adlE)(zaI Ior a f

e adi nis or 0 anmpl es o
Itohe P&’?ﬁ Q‘Xﬁ’&‘?mé MGy IdisieaRs.acr ylic nongpners
| NClrhkdiRrc AR BRDYI &ité/rﬁétﬁ)ﬁblﬂslldxﬁhes(t ri met hyl sil oxy)

sil ane, net hacr%/ pent anet hyl di si | oxane,
methyldi(trimethy 51loxy¥methacryloxypropyl silane, and

methyldi(trimethylsiloxy)methacryloxymethyl silane. Methacryloxypropyl
tris(trimethylsiloxy)silane is the most preferred.
One preferred class of silicone-containing components is a
poly(organosiloxane) prepolymer represented by Formula III:
Formula III
R5 R7 R|5
A—(R9)—Si—[0OSi] — OSi—(R°)—A
Py

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 R>, R®, R” and R® are independently

selected from the group consisting of a monovalent hydrocarbon radical or a halogen



met hacryl oxypr opyl pent anet hyl di si | oxane,

met hyl di (tri nmet hyl sil oxy) net hacryl oxypropyl sil ane,
waeasoeoky| di (trimet hyl sil oxy) met hacryl oxynet hpET/US2005/006640

silane. Methacryl oxypropyl tris(trinmethylsiloxy)silane

is the nost preferred. One preferred class of

silicone-containing conponents is a

pol y(or ganosi | oxane) prepolyqe; represented by Formul a

[1l: Formula Il wherein each i ndependent |y denot es

an activated unsaturated group, such as an ester or

2 hacrvlic aci | kyl
T i ATE R T

an abmwwawedmug&amumahedbgtnumscapable of under goi ng

radi cal ch of RS, R7 and R8 are

i ndepend 2% y tgse w? lglgk@p%?ﬁrp%raﬁﬂcgdlﬁ“% fromsl; tor¢g carbormyatoms,
nonowal ent hydrocarbon radi cal or a hal ogensubstituted
nonoval ent dr ocar bon r adi cal having 1 to 18 carbon

at ons whi IBHS NAPHBGET STeRISF thep Akegyalto f endaaserably Sdn 400, and

at onmiprefRefd@BIR10%0 300di Ol spEYifi dqé%ﬂfn@fé% Q%ﬂbfsﬁi@fhﬁﬁ&loxypropyl
mis

havi n fron1% #o 22 carbon atorms,
i nt e&‘g?’ dgpeiaflsiloxng, Angtherpygigrred @iamﬂpledﬁaﬂ’ S erably 5
t o 4QfbnoaRthatMloRyR6BA er@itaitd Hdnb -6 terfiifitcareci fic

exanpl e .is_ a,. w bisnethacryl oxypropyl
pol y ﬂY%%?ﬁWF@@VB@ane Anot her preferred exanple is

10 nPDVS (N hﬁa‘f'lﬂ)éla@mm}@ﬁ/é cotn%xﬂﬁéqa)tn%g &E@‘ﬁclﬂd&#ﬂ?&me-

term nat ed pol ydi net hyl si | oxane use
cl aseonniag Y‘Pﬂdﬁ@o%%?ra‘ilwl ﬁ@fb@}mfp oweemers pfithke fellosving formula:

si | i coneqgphakM/NY

i i

CH7/=C—(CHy;-0—C—Y| RS

d

wherein: Y denotes O, S. or NH; R¥ denotes a silicone-containing organic radical; R
15 denotes hydrogen or methyl; d is 1,2, 3 or 4; and q is 0 or 1. Suitable silicone-

containing organic radicals R¥ include the following:
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vinyl carbonate or vinyl carbamate nononers of the
followng fornmula: Forrmula IV RS, wherein: Y denotes

WwW@2005092987 NH, R ' denotes a silicone-contai ni NBCDUSANS/@6640

radical; R 15 denotes hydrogen or nethyl; dis 1, 2, 3
or 4, and q is 0 or 1. Suitable siliconecontaining
organic radicals Rinclude the follow ng: (CH2)q
Si[(CH2)sCH3]3 - (CH2)g Si[Csi S(CHZ)SCI—B)S]:% wher ei n:
Q denotes wherein p is 1 to 614R O denotes an al kyl
radi cal or a fluoroalkyl radi cal having 1 to 6 carbon
atons;_ ¢ "is 1l 2, 3or 4, and s is O,

1, 2, S?Cﬂ% §H5$%§3S|Ilcone cont ai ni ng vi nyl
carbonate or vinyl carbamate nononers specifically

i ncl ude:

1, 3-bi-sfchf,\biogkeryga;Rpny| oxy) but -1 -yl Jtetramet hyl di s
i | oxane; 3- (V|nyloxycarbonylth|o) propyl-[tris
(trinmethyl siloxy)silane]; 3-
[tris(trinethylsiloxy)silyl] propyl allyl carbamate;

3- [trls(trlnet shloxy)5|lyl] propyl vinyl carbanate;
trlnethyIS|Iqut yI V|nyI car bonat e;

trinephng}g g#—mnnyl car bonat e, andAnot her cl ass
of silicone- c |ng conmponent s i ncl udes

pol yur et hane ¢ nds of the follow ng forml ae:
Formul ae V-VI1 HTAU@H D*D*El;, E(*D*G*D*A)0

* D (here o ;

Q denotes

o)
I
—(CH,)p—0—C—CH=CH,

wherein p is 1 to 6; R10 denotes an alkyl radical or a fluoroalkyl radical
having 1 to 6 carbon atoms; e is 1 t0200;q’ is 1,2,3 or4;andsis 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]tetramethyl-
disiloxane; 3-(vinyloxycarbonylthio) propyl-[tris (trimethylsiloxy)silane]; 3-
[tris(trimethylsiloxy)silyl] propyl allyl carbamate; 3-[tris(trimethylsiloxy)sily1]
propyl vinyl carbamate; trimethylsilylethyl vinyl carbonate; trimethylsilylmethyl

vinyl carbonate, and

| H; ‘fﬂa H;
CH,=CH—O0OCO(CH,)4 fl— i— fl—(CHz )4CO—CH=CH,

CH; | CH;| CH,
25



E(*DA*D*Qfl *D*A*D*E wherein: D denotes an al kyl
di radi cal, an al kyl cycloal kyl diradical, a cycloal kyl
waleooadyrost , an aryl diradical or an al kyl aryl PCT/ES2008006640

having 6 to 30 carbon atons, G denotes an al kyl

diradi cal, a cycloal kyl diradical, an al kyl cycl oal kyl
diradical, an aryl diradical or an al kylaryl diradical
having 1 to 40 carbon atonms and which may contain

ether, thio or anine |linkages i*n"the main chain; *
denotes a urethane or ureido linkage; a is at Ieast 1;

A denotes a dival ent_polyneric radical of fornmula:

For mul a Vmptherglass of siligqnersaataining caRpejieats agludes Rylyurgthane

fl uwoapga&hﬁbrIhutfadmaﬁgﬁbhnawup having 1 tol0 carbon
atonms which may contain ether |inkages between carbon

at orfiermylag ¥-¥H' | east 1; and p provides a noiety wei ght

of 400 tq*ﬁihiﬁxb qgg?*gﬁ E and El independently
denotes a nerlzab e unsaturated organi c radica

repr esentté WD*@ﬁf)nﬁD’aG*IF"di o6l a | X R12 Ri 3CH=C - (CH2)
- (X)c- S%ggﬁgqﬁﬁa)y p+KWhanei n: R12 is hydrogen or

net hyl ; rogen, an al kyl radical having 1 to
6 ca)vltvmnatoms or a-CO Y- R15 radical wherein Y is -

O, Y- ('ienotegua_k alkylgjrgdlceﬁ £ a‘ijlly@c%ylkyﬁ 8% a£§cloeﬁgyl

to 12 car on a
denatimgicaln ayl-difladical A anl elﬂmlua's dizadlicat loavirtg &cto Badanbah atoms,

having 6 C¥ Fenotes 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 linkagés in the main chain;
* denotes a urethane or ureido linkage;
q1s atleast 1;
A denotes a divalent polymeric radical of formula:

Formula VIII

R1 R11
L
—(CHlyr SIOT-Si—(Chz),—
R11 R11
P

' 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 E' independently
denotes a polymerizable unsaturated organic radical represented by formula:
Formula IX

R12
R13CH=C—(CHp—(Xx—(2)z—(Aryy—Ri4—



30 carbon atons; wis O0to 6; xis Oor 1; yis O or

1; and z is 0 or 1. A preferred silicone-containing
w@eoupoystr i s represented by the foll ow ng forpal/as2005/006640

Formula X wherein RL6 is a diradical of a diisocyanate

after renoval of the isocyanate group, such as the

di radi cal of isophorone diisocyanate. Another

preferred silicone containing macroner is conpound of

formula X (in which x + vy is a&4uanber in the range of

10 to 30) fornmed by the reaction of fluoroether,

hydr oxy-term nat ed pol ydi net hyl si | oxane, isophorone

di i socyanat e and i socyanat oet hyl net hacryl ate. Fornul a

XI Ot her silicone-containing conmponents suitable for

use in this,invention include those described is

96/ vheran: R ishydeeeraemontncR ¢ ssrydrogehgn 9léfvg/r§¢1p@i>baweg lto6

pol yaldonl.ehg, &theo-dii Soeyanal SneBRW LU gated o NH—
hydr o¢ar bon, pol yfluorinated ether and pol ysacchari de

gr oupsis adiwglenpradicalNesyingd, 1822 carben atemg gy d@OEs ar@0— or —
S, 5@ 8—6 ﬁ&%# —QDP-QJr Zlgi—loxqﬁﬂ%% Wﬁ:st zﬂl a?olgzﬁlcggdlcal hav1n%6 to

quorlnate graft or si group aV|ng a rogen at
at t aldrrarbon @tomst wing toef; xds ¢ bbb yos € abktand aiseiblordar bon

atom Su?\h r@ﬁk&? El‘l&?ﬁ%%g%aﬁﬁl cg gnegglslfl c%e é yt% following
RiTI°C

si l'i cone “WORONEr 1A THIS dr-op

Si | dieamyé: nethacrylate nnnoners and

polysilo q ﬁpthacrylate macroners described in US
2004/ 0192872"tan al so be used in this invention.

Hydr ophi I i ¢ conponents i ncl ude those whi ch are capable

of proy di ng )gleast Qbo%l Z?g’ preﬁerably 9
| eas%=g§§9®z 00'9_’599 tn{ Weﬁwﬁﬁ#nw-eﬁg\rco—mmmo;cﬁ

wherein R'® is a diradical of a diisocyanate after removal of the isocyanate group,
such as the diradical of isophorone diisocyanate. Another preferred 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 XI

(o]

0
fo) [0}
)}( \/\NHJLO/\/\(SEMezO)ﬁSiMez/\/\OJLNH
o NH” > OCH,CFy—(OCFy)—(OCF,CFy),— OCF,CH,0

Other 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,
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when conbined with the remai ning reactive conponents.
When present, suitable hydrophilic conponents may be

w@e@seysi n anounts up to about 60 wei ght % prPef/EsR0H/§06640

bet ween about 10 to about 60 weight% nore preferably
bet ween about 15 to about 50 wei ght % and nore
preferably still between about 20 to about 40 wei ght
% all based upon the weight of all reactive
conponents. The hydrophilic mdforrers that may be used
to make the polynmers of this invention have at | east
one pol yneri zabl e doubl e bond and at_| east
hydrRmev“PP’éat?qu petheglysgrdande gruntp Uel Fat Nos. 5,321,108;

pol yyrey7iesalahe s @99‘@1 @eb&fl‘;@ %)ol{yﬁﬁxhﬁ% v@@lra)ﬂola‘f' fluorinated graft or side
nethacryllc acryl am do, hacr fumari c,

mal eareup lﬁitvgmgwhydriog@mt@p éﬁ%ﬂhﬁfi]@rNPnnl@ wﬂwr%%\llbﬁmtad earbon
Ovi nyd iz a5 RaPRkRio@hdsehh fiso 6%, da gi @€ elw nemomgr in this

N-vi nyl | actam™and N-vi ny onds
hy dripysisiipi.c. ﬁhmlmmpbllwaWRahﬂmhweéatbmou@eﬁs aw polysiloxane-

C r osﬁ#ktﬂ&rﬂgte%%wr&xs de8%Tndd | o$ %@(ﬁl/q’]l@%n can also be used in this

“acryl1c-containing" nononers are those nmonone
contiavemtioy t he acrylic group (CR H ==CRCOX) whereln R

is Hor I i .0
N whi Chg;ldrop hc%o:ﬁ‘ﬂ%n\%l%t‘é%ﬁlézlu% tﬁoﬁéegﬁfzé)é al;e ecg qﬁle;%#pz%v%%g%%t
N, N-lelistrionty2046 and }aﬂﬁedbly(aDMﬁét ,abélkt 2BYpdvatec g ettbntito the resulting lens

et NP S b RGP IRaEh Geamristal peacg i vl

met Nediophilic ca@pehentd @tay be @re&mt th amdintlupttelsiemt 60 weight %,

rmy eers R G Rt bt e Db hon e grerchly tugehbou

i nv e1r5ttb aboutt BC Iveight %taﬂ@mafeq)rsfdﬁblyaﬁu bl twieEry dbol et t@erBout 40

(e N-vi n pyrrol i done N-vi nyl - N- net

acetiiEigs ﬁpbe%eﬁypmhemght ol St iyfecomNgope | Twha;thﬁylpﬂw

f or rRHotRrs thit\hayWe ub&dr i aiEké e pblydre Yot HAX 08 M0h hive Y least one
polymerizable double bond and at least one hydrophilic functional group. Examples
of polymerizable double bonds include acrylic, methacrylic, acrylamido,
methacrylamido, fumaric, maleic, styryl, isopropenylphenyl, O-vinylcarbonate, O-
vinylcarbamate, allylic, O-vinylacetyl and N-vinyllactam and N-vinylamido double
bonds. Such hydrophilic monomers may themselves be used as crosslinking agents.
“Acrylic-type” or “acrylic-containing™ monomers are those monomers containing
the acrylic group (CR'H==CRCOX)
wherein R is H or CH3, R" is H, alkyl or carbonyl, and X is O or N, which are also
known to polymerize readily, such as N,N-dimethylacrylamide (DMA), 2-
hydroxyethyl acrylate, glycerol methacrylate, 2-hydroxyethyl methacrylamide,
polyethyleneglycol monomethacrylate, methacrylic acid, acrylic acid and mixtures

thereof.
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car bamat e, N-carboxy- b-al anine N-vinyl ester, wth
NVP bei ng preferred. Qther hydrophilic nononers that

wa@2050229enpl oyed in the invention include PCT/US2005/006640

pol yoxyet hyl ene pol yol s having one or nore of the
term nal hydroxyl groups replaced with a functiona
group containing a polynerizable doubl e bond. Exanpl es
i ncl ude pol yethyl ene glycol with one or nore of the
term nal hydroxyl groups repTéE%d’mﬁth a functiona
group containing a polynerizable doubl e bond. Exanples
i ncl ude ethylen %ﬁ coI reacted wi.th one or

mol ar quiI T CRGARES 1BHg MORBBET ¢ IRy ke jngpregrated into the
' SOC%@R?EE%W' pr&@ﬁth%hﬁérﬁh@lu&e ﬁl&Mxﬁers Jieh E'@IQIVYA}JI factams (e.g.

anh nmet hacr y | oride, vinylbenzoy

a1 SR PRolidnas NS, N-binp BiRchy! 6opige By k<t

pol yRkiahaW, ROviRNaN-Sthy W@ﬁﬁarﬁl% - ﬂﬂ%/l fQﬁ’x‘xa)MTEJ 'Nzﬁ‘lﬂk@roﬂleﬁfyl vinyl
ni ¢ groups bonded to the pol yet hyl ene go yol rou

| i nkearkpmais, B qaghpxyhotaning P&—arrwbmevlétN Bibeing grecﬁmﬁd
Still f urétﬁ@lr hyﬁ?f)%ﬁrﬁl:% @ﬁlgrsttlﬁ?cﬁ)()gr 9—@“] Fnlt}{é m(/!:ntlon include
car bonate or vi ny carlg g

anmat e nononer osed
u. S. poﬂaatxyethtde@ BI®ohasinganel ot hereloy the dgyvinal bydvseat gtoopﬁe

nono er

out t S WL ARS b bl onbiting {fnylrkable S0fge (0]

ski | Exaanhplas ltldhlaiealotyethwbne glpcéf\mhroed ohyldne@u;ﬁ kieltéroinal hydroxyl
nono S Vi or por at ed. |nto the

(e T3 e vl R B8 RGP P b gl Ble 130
suc hE)aMpN;s Nmblmet;bWet}abhy glaen! deacieOhiith on ervyicie @n«yﬁtehtﬁkzalents of

o SR o SR BT meteryic
N-vi mydﬂenﬁbtﬂ\ydrylayl&ﬂl&iﬂdé,&u@mﬁnwl yibige, 6@ lie; @d produce a
m)no eqt ?ene pafyof 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. Pat. No.5,070,215, and the hydrophilic oxazolone
monomers disclosed in U.S. Pat. No. 4,190,277. Other suitable hydrophilic
monomers will be apparent to one skilled in the art.

More preferred hydrophilic monomers which may be incorporated into the
polymer of the present invention include hydrophilic monomers such as N,N-
dimethyl acrylamide (DMA), 2-hydroxyethyl acrylate, glycerol methacrylate, 2-
hydroxyethyl methacrylamide, N-vinylpyrrolidone (NVP), N-vinyl-N-methyl
acetamide and polyethyleneglycol monomethacrylate.

Most preferred hydrophilic monomers include DMA, NVP and mixtures
thereof.
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Most preferred hydrophilic nmononers include DVA, NVP
and m xtures thereof.Wen the acyclic pol yam des of

WO b@s5p9®8ENt i nvention are incorporated into aPGI/USMOFI@6640

hydrogel formulation, it may be desirable to include
at | east one a hydroxyl containing conponent to help
conpatibilize the acyclic polyam de of the present
invention and the silicone containing conponents. The
hydr oxyl contai ni ng conponent that may be used to nake
the polyners of this invention have at |east one
polynerlzable doub).e bond and at | east one hydrophilic

Funct i onal g Y ks EREATIACS G BEIRYRFERFR4BHeD b ispigorated into a

bondslidone h&tﬂ?e@f({rﬁ‘lhlaﬁon ﬂﬁﬁimrd&éélfa%le t@ﬁfclﬂd@m 188t one a hydroxyl
met hacryl. am fumaric, maleic,

i sopToBEETNg smepent tohelp cRpRatibizhthe écycé/pﬂyqrw phthe present

al | ylhv&vtlopae/d t'ﬂ¥ Lms&k%nﬁmﬂmgwﬁbwhi acﬁ]@m@ml containing
N-vi nyl am do | e bonds. ydr ox cont’ai ni ng

co np@ﬁmertlemrﬁw ﬁ%be wed tca@alﬁ tb? B@E‘Wfﬁ R%/ thig iasatien have at least one
addi ﬁdl rfzgﬁe 'a&ﬁﬁ d aﬁ@ QEI@ASFM%%&/&%BHQQ ﬁﬁxtgti%ﬁg?{olﬁ}g?%%aﬂlples

hydrioxyl group. i's hydroxy up may

sec mfmbweozaw%dqwbk@ndﬁ indhed acgﬂloupethmwnayylbeido

| oc

L I T L AR
but anydcanamalt, mlylwdOt\on)zadagydaml)dyﬂhiyydtctmammyamedo @ouble

hyd at; 2- hyvd th

2 PSS BY oot g SRR B ATER T e g 1n
car baiditioa themybmykboylmdm}g compnydnt cmﬁma‘azt h?ydr&hyl grou1|) Th1s
hyd | at d acr

y cr SRy in B BT DAY GrLED R e Sl Boup and may be

f unclotasicdn AMRMNGIBY fylasoud. Bxh@prslof HydidxHl coﬁﬁﬁrﬁﬁg Sonomers that
5, 006, 622;

15; 5, and 5, 223.

P B By F B PRl W BROHL s Dhrop e méifacylat, 2-

2- hyr@amxyahmahrymé Ragaiok Ryl moRicH IS ¥LhyaRAY &hiaBi@lamide,

COﬁ'pI\CI) r(]2e ﬂydrg)?y%thyll) O- vinyl carbamate, 2-hydroxyethyl vinyl carbonate, 2-
hydroxypropyl methacrylate, hydroxyhexyl methacrylate, hydroxyoctyl
methacrylate and other hydroxyl functional monomers as disclosed in U.S. Patents
5,006,622; 5,070,215; 5,256,751 and 5,311,223. Preferred hydrophilic components
include 2-hydroxyethyl methacrylate. The hydroxyl containing component may also
include silicone or siloxane functionalities, such as the hydroxyl-functionalized
silicone containing monomers disclosed in W(003/022321, the disclosure of which is
incorporated herein by reference.

Alternatively the acyclic polyamides may be included in hydrophilic
hydrogels which do not comprise silicone. Generally these hydrogels are made from
the hydrophilic monomers listed above. Commercially available hydrogel
formulations include, but are not limited to etafilcon, polymacon, vifilcon, genfilcon
A and lenefilcon A.
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i nclude silicone or siloxane functionalities, such as
t he hydroxyl-functionalized silicone containing

worese9s87 di scl osed i n WD03/ 022321, the di scl orCr/eSmns/006640

whi ch is incorporated herein by reference.

Al ternatively the acyclic pol yam des may be incl uded
i n hydrophilic hydrogels which do not conprise
silicone. Generally these hydrogels are nmade fromthe
hydrophi lic nononers listed a €. Commercially
avai | abl e hydr ogel fornulations i ncl ude, but are not
limted to etafllcon ymacon, vif lcon, genfilcon A

and | enefSRSHIA hedrReHy T%F‘Hoﬁ%m% ¥aBtireddn & dilysohierpan afeaction

M Xeglitite aS&ha’bléQﬂheﬂt@arfe Qﬁ(mnﬁmrtﬁ‘@&{ I 1R sﬂl’fbéﬂelHerO els suitable
Suitable diluents are known in the art. For “silicone

hy dr $i§Ents aselmcg@rcbmdv PP 2%y the dlsgle%% elvhighps incorporated
03/ 0g2dg by rdbienddi scl osure of which is incorporated
herein by reference. Classes of suitable diluents for
silicone @iy@mgfémtab@abw'@ﬁfqhsr;hpwéydmﬁ@llr@méomm@@wm igclude

havi fig, 1stvi Q Q@ﬁ@&f?ﬁons ayt; ge%ﬁlat'}lﬁé( '16] affn2 Qf'egso from
? C ar |

at ons erive rom pri rrary am nes an oxXy C aCI
havi prgm8y ewirRe ansheahwnyligt aseds having 8 6n2) ertivodtamsntls some

pri naﬁlyodﬂﬂ%t{é%rﬁdar? t@\ltﬁgha%o%ol%r }?%fgl%%{ rﬁgf rrcIeDc{ Sas ecf 1§cqude

cl asses i nc havi ng caf bons
car bdsgholschagiog dgo thmrbtgls afd ctaoboz@hccfmidsdnaviag dore 20 carbon atoms.

Speci fic %ecl 1€ Ialtluen}l\hwhdal be use i’cﬁgﬁdé I th% -propanol

1- et hoxy-"2-pr opano Hptopt A hoe
i sopdispaopylamidipathaiotyidopropad,BcT-dinekhyl- l-odfaﬁ(ﬂnDHecafiol 1-

1 neSagroL. SR Gpendrobnares hoRE oo sele s,
ter tmaﬂ’(yll-3 péxfta'mbn hart-irﬁyl/aiddhéla@ﬂlbutaﬁob%aﬁﬁél, 1-butBkb] 2@k thyl-2-
g gﬁ;ﬁt} ano 'l??ﬂ 1n lqllnr(ogargggﬁ'@yg ZZethyl P{ng)tarl)nao? o(|3 acggxr;f%n-m
hydroxypropyloxy)propylb1s(tnmethyls1loxy)methy151lane, 1-tert-butoxy-2-
propanol, 3,3-dimethyl-2-butanol, ters-butoxyethanol, 2-octyl-1-dodecanol, decanoic
acid, octanoic acid, dodecanoic acid, 2-(diisopropylamino)ethanol mixtures thereof
and the like.
Preferred diluents include 3,7-dimethyl-3-octanol, 1-dodecanol, 1-decanol,
I-octanol, 1-pentanol, 1-hexanol, 2-hexanol, 2-octanol, 3-methyl-3-pentanol, 2-
pentanol, t-amyl alcohol, tert-butanol, 2-butanol, 1-butanol, 2-methyl-2-pentanol, 2-
ethyl-1-butanol, ethanol, 3,3-dimethyl-2-butanol, 2-octyl-1-dodecanol, decanoic
acid, octanoic acid, dodecanoic acid, mixtures thereof and the like.
More preferred diluents include 3,7-dimethyl-3-octanol, 1-dodecanol, 1-
decanol, 1-octanol, 1-pentanol, 1-hexanol, 2-hexanol, 2-octanol, 1-dodecanol, 3-
methyl-3-pentanol, 1-pentanol, 2-pentanol, t-amyl alcohol, fert-butanol, 2-butanol,
1-butanol, 2-methyl-2-pentanol, 2-ethyl-1-butanol, 3,3-dimethyl-2-butanol, 2-octyl-

1-dodecanol, mixtures thereof and the like.
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hydr oxypr opyl oxy) propyl bi s(tri nmet hyl sil oxy) nmet hyl si | an
e, 1l-tert-butoxy-2- propanol, 3, 3-dinethyl-2-butanol,

WO 2005/0m98Dxyet hanol , 2-octyl -1 -dodecanol , decaPoi/vS2005/006640

acid, octanoic acid, dodecanoic acid,

2- (di i sopropyl am no) et hanol m xtures thereof and the
like. Preferred diluents include

3, 7-di et hyl - 3-octanol, 1-dodecanol, 1-decanol,
1-octanol, 1-pentanol, 1-hexanddl [ 2-hexanol,
2-octanol, 3-nethyl-3-pentanol, 2- pentanol, t-anyl

al cohol , ter/ but anal , 2- butanol 1- but anol ,

2- et hyI ik dilsats foraonssiligge containinggprstion Brxuisyinclude

3, 3- c@ﬁﬁfml yletie *gwc@lnahano?- nRRaNbY; éthﬁ%@&&t@r}%th 19&%%9&19

aci oct an0| c acid, dodecanoic acid , mXxtures t her eo
and Pohsthylere glyselr polynreryisne ghycels lowemelscylasateighs PVP, such as

3,7- ﬂc[@%&quUS&l @Pé %O{JS 4%8@@?@5‘?1 03‘9 4§be Fiﬁ[h‘akng, but not

1-octano eént anof , 1-hexan
2- odinaitedlto bqnmdieqsmﬁcif ditgdriraleahpls, @rlpiamtlam)lhereof and the like.
1- pentanol, 2-pentanol, t-anyl alcohol, tert-butano\,

2- but anoMixturesef disnts mayrhsursd The dilvanisTagy, beused imamounts up
1- bL{B Q&Rxlt 559’%’b§ v@ﬁéﬂ? BMJ: fofdl PF’&I?&?Amn t@l‘ﬁtﬂ}{é IICaCtIOB fmxture More

dodecanol m Xtures thereof and the |1 ke. Sul _
di | weefersblydhe dibwntds nsed orameyotstiess rehangbcvvé &6 apA mereqprefeeably in

i nclude gh¥GRLL zbouﬁfsr 169 tqb%% wel%&p ltot PN —

et hyl acetate, ene chl ori ene

glyomﬂmrgmhmpmmﬂwtene gl ycol, Iom1nDIecuIar wei ght
SXS Uguglftdggen%l 9lnlg?s]e§%d A akﬂ? 0%6’ (%]ﬁ§dr$ cSr%SS 11 %m&' aigerg% aigso

u
aci defestdtoss ofosglitikioly mOncmharsg foths reactmmhmxatm e ds he.moé

d th t | d, . Th
i | B sl CEEPN e B el Rt B S
wei gHI‘MBTM:Ah@, diyae sl trﬁxﬁetl&iebla&@ pplyedniese glpcdl hﬁ‘nd‘tlﬁﬁ@ldteon

uent use

oSG RS I Gt S DL bl o olsPuber Bk ipie, o 8. abou

5000), and other polyacrylate and polymethacrylate esters, such as the end-capped
polyoxyethylene polyols described above containing two or more terminal
methacrylate moieties. The cross-linking agents are used in the usual amounts, e.g.,
from about 0.000415 to about 0.0156 mole per 100 grams of reactive components in
the reaction mixture. (The reactive components are everything in the reaction
mixture except the diluent and any additional processing aids which do not become
part of the structure of the polymer.) Alternatively, if the hydrophilic monomers
and/or the silicone-containing monomers act as the cross-linking agent, the addition
of a crosslinking agent to the reaction mixture is optional. Examples of hydrophilic
monomers which can act as the crosslinking agent and when present do not require
the addition of an additional crosslinking agent to the reaction mixture include
polyoxyethylene polyols described above containing two or more terminal

methacrylate moieties.
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amount s between about 15 and about 40% by wei ght of
the total of all conponents in the reaction m xture.

wo poos®9xgener al | y necessary to add one or nore PCT/US2005/006640

cross-linking agents, also referred to as
cross-1linking nononers, to the reaction m xture, such
as ethylene glycol dinethacrylate ("EGM"),

trimethyl ol propane trinethacrylate ("TMPTMA"),

gl ycerol trinethacrylate, poty&hylene glycol

di methacryl ate (wherein the polyethyl ene gI ycoI
preferably has a nol ecul ar wei ght up

5000) , n‘%lfa@weke 6|59‘8W°313@l%ﬁ80"§8}e§/}¥é{°h&ﬂ 3t e

est ecrr§ssll gént a‘hh By IRNGrésaR e Rty elchMiigne op@&r}éﬁhﬁkmg
descri bed ove containing two or nore term nal

net Ha@meaf@hw@tqné@xw%@cleqieé@tswthlw}ﬁgryagm@ylar e
used,oiydithdl gygﬁ)l,@il, anmounts, e.g., fromabout 0.000415
to about 0.0156 nole per 100 grans of reactive
conponeniT¥e rectidnemixgue mep pontix edgiteonal cowoResiEy es, but not

COMARRILS, @\r/ SOMRESY IRhiBGal dedtd GnlifiRfdbla? Borfhothbil ?eacuve tints,
dd or

except the d| uent and any I'tiona ocessi ng al
whi ahigrdents: eopobaesizeblp and nqnpolmen@bke@&w redeagd agehte and

pol yER rf;]itléls tﬁ rogtively, if the hydrophilic nononers
and/ or I cohe-cont ai ni ng nononers act as the

cross- | i rkpaignagenon catdhyst agdiferablp irgtuded Urtbeswlamdnlrmgture The
agent .t O the r.eactiaon naxture

ny ot Ao AR kohordh £B o PRy rer B0 bl

agemercﬁmﬂ: isbyeropyp lpaSﬁbbnaﬁkQ azvbisisoBppronierile faad ambdikbj thax geﬁerate
di ti.onal cr.oss to t rea cti

it T e R Y BB el PORE B 9o Bme P gems such s

abovaorﬁaﬁtammm@gmkymetomesmltcﬁyb@baﬁzﬁaxk arBbPIRasHs adcgelphosphme

noi eti es si.l i cane-cont ai nlc{]gﬁﬁrmno

whi ml%&wlsaeﬁry“&gﬁan%?’%@éi 0 i2i 1FTHAY GEERE RAY dikgieng mixiures
Pr esBéitof a6l@ @ 1MOLIIGRAUS &ampRs aisHotdiNNateds afe 1-

or oshsgfld}o?(l)sclzyrc]:%hexyl phenyl ketone, 2-hydroxy-2-methyl-1-phenyl-propan-1-one,
bis(2,6-dimethoxybenzoyl)-2,4-4-trimethylpentyl phosphine oxide (DMBAPO),
bis(2,4,6-trimethylbenzoyl)-phenyl phosphineoxide (Irgacure 819), 2,4,6-
trimethylbenzyldiphenyl phosphine oxide and 2,4,6-trimethylbenzoyl
diphenylphosphine oxide, benzoin methyl ester and a combination of
camphorquinone and ethyl 4-(N,N-dimethylamino)benzoate. Commercially
available visible light initiator systems include Irgacure 819, Irgacure 1700, Irgacure
1800, Irgacure 819, Irgacure 1850 (all from Ciba Specialty Chemicals) and Lucirin
TPO initiator (available from BASF). Commercially available UV photoinitiators
include Darocur 1173 and Darocur 2959 (Ciba Specialty Chemicals). These and
other photoinitators which may be used are disclosed in Volume III, Photoinitiators

for Free Radical Cationic & Anionic Photopolymerization, 2™ Edition by J.V.
Crivello& K. Dietliker; edited by G. Bradley; John Wiley and Sons; New York;
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nonomer to the reaction m xture includes a,
w- bi snet hacr yl oxypropyl pol ydi net hyl si | oxane. The

WO e@sh9987 m xt ure nay contain additional conpoPENUS2005/006640

such as, but not limted to, UV absorbers, nedicina
agents, antim crobial conpounds, reactive tints,

pi gnents, copol yneri zabl e and nonpol yneri zabl e dyes,

rel ease agents and conbi nations thereof. A

pol ymeri zation catalyst is préterably included in the
reaction m xture. The polynerization initiators

i ncl udes conpounds such as | auryl %EYOXIde benzo

per 4998 wh 1cp3§)1'§p<5wpte% E‘?r@‘ﬁl’bﬁd‘#ﬁleéce e initiator 1s used in the reaction

azohy;shRaR E‘ﬁf%‘h@@ !nh&lnltﬁo uﬁﬁge bﬁ’tﬁoﬂo‘lﬁ%nz&t‘ﬂﬁ:tof FRNeLcBb S mixture,
free radicals at noderately el evat'ed tenperatures, and

phoFGh friom abpwt0. stpsbeyte patte hy Hngber?ﬁﬂqu RATIS I0p FRACtH aaBRIAC.
K et ﬁJtlISQ Y@ Yheq %&ﬁrre h el pEI © 65'5%% tge appro r1 te choxce

acy ne OXIdeS I sacy
ter pf lanayorawwe opuluswaledngbeomber meang @p@sintglmtb@polmdlzatlon

el lSeaold INHERG 814 G RARTRL . Ao AGH Ot d BoRifioF

oxycyc ohexy
2- hydng))fgr-ezamplbl‘ﬁybeah} rl'lmwybr- p'hcxpzamdtolmnet,or is used, the preferred

phoé ptlj]aé%rs are 158 ey %]‘B%@ilﬁ%})}ldes such astﬂlé(ﬁ"z?%'})ﬁmp ﬁln b\énzoyl) -phenyl

bi s pRosghibe bx:derﬂtéaydrb Grm)wr)acpxhbmytionmﬂ dgphtiorggxlotexyl phenyl
(Irgacure tr| yl ben di nyl, . .
o SR e bk el heroTFp A Al otphine oxae

di pleMBAPNS allfm the peXdraia meﬂﬁ»ﬂb@pﬂéﬂﬁ&ﬁd&ﬁbn mstta€ibn BRgkilde light.
co nati on of capphorgui none an

4- E%"M“&F Wé?fﬁ??ddﬁg\%)‘{aéﬁ%%?y be MﬁYla‘ﬂhPiPhH\?é’ﬂd%‘F@cum
vi sgpd@. | i ght |nitiator systens include Irgacure 819,

I rgacure_1700 gacure 1800, |rgacure 819, Irgacure
1850 (al Fhe Rreﬁ%freﬁ Bag&sﬁé&camf‘gprl@fém RaRamer piegent u‘bﬁhP fegction

mixture is from about 5 to 95 weight percent, more preferably about 30 to 85 weight
percent, and most preferably about 45 to 75 weight percent of the reactive
components in the reaction mixture. The preferred range of hydrophilic monomer
present in the above invention is from about 5 to 80 weight percent, more preferably
about 10 to 60 weight percent, and most preferably about 20 to 50 weight percent of
the reactive components in the reaction mixture. The preferred range of diluent
present in the above invention is from about 2 to 70 weight percent, more preferably
about 5 to 50 weight percent, and most preferably about 15 to 40 weight percent of
the total reaction mixture (including reactive and nonreactive components).

Preferred combinations of reactive components and diluents are those having
from about 25 to about 55 weight% silicone-containing monomer, about 20 to about
40 weight % hydrophilic monomer, from about 5 to about 20 weight % of an
hydroxyl containing component, from about 0.2 to about 3 weight % of a

crosslinking monomer, from about 0 to about 3 weight% of a UV absorbing



10

15

20

25

TPO initiator (available fromBASF). Commercially
avai | abl e UV photoinitiators include Darocur 1173 and

wm2006092982959 (Ci ba Specialty Chem cal s). ThesECHEHIS2005/006640

ot her photoinitators which may be used are disclosed
in Volunme 111, Photoinitiators for Free Radical
Cationic & Anionic Photopolymerization, 2nd Edition by
J.V. Crivello& K Dietliker; edited by G Bradl ey;

John Wl ey and Sons; New York24998, which is

I ncorporated herein by reference. The initiator is
used in the reaction mxture in effective anmounts to

i ni foapraerpfemahentyirie pboral ) waight orhan deyelia Robyamkdsdall based

e 9 upon]c tﬁ@%%plo%tof O i‘ea&tﬁle%gﬁn’ig&e%tspﬁ{dta%oﬁﬁo"f@hlg#ﬁ S@QElght %

parts reactive nono ' ymerization of
r eaéwﬁﬁ bl Lgompengnts Bothrigactive and norTeaglivehef one or more of the
appggmédacﬁlg dihoice of heat or visible or ultraviolet
ight or ot her means dependi ng on the pol ynerization
i ni ti at ofheusandion aAjixteres af the pregent inyentioacabe oameddy any of the

00”%%8{]6&’&“%*18% sk@ﬁb‘&tlf?k b &E? #ﬁﬁi«ﬂgor diiBfin ex{f‘cﬂ&% efto

beam wever en a photol ni g used
pr efc&mrw@rmanicta'rta:iasrosdwicesbykmmtpttbmishl ne oxi des, such

?IS r glai l(JrZ e4 ggg%}lglsz ) CS g%mec%caﬁ %¥v1gets 0? ﬁln X?vegtl?(g)nsrgg! tgleeprg&re

1- hydxing yeastidle Gbmp(ydentshﬂdh;ﬂe did@etmm)SWﬂndpolymenzatlon initator and
bi s di net hox Z0 hyl.pent yl
oo HY ARRRaY BRSARE fo oiha piodit Trb i B abaran fosped
pol %m@fhle 3mrbmgate $hapé Bt llaﬁnlihgl, Sutt\(ﬂngkx)lb lties 1ikeg IAlltﬁthTtlﬂﬁ&t
preferred js bis trine enzoyi ) - phep

ph oéeﬁﬁﬁ‘%’em‘é%‘%’é‘a{ %"r éé??&r“éa 8&’&5{%’9)3“"5 “‘{W 8?%‘{1 %@oth? ange
of gpﬂwﬁgwat ai ni ng nmonomer present in the reaction

m xture i s from about to 95 wei ght percent, nore
pr ef er abY§1ioHs BrRcesses Etr%klww@ @H?esw %macnm1%§ fn the

pr ebiaklon 2Bt ARsds GndiRdineiiithstRgAE Elﬁtl@(fasﬁr%ﬁ Spincasting

reactive conponents in the reaction m xture

pr eMmsthodyarg disglesedfin Ry Pato Nps- 34083 Ad gk 3,660,545, and static casting
methods are disclosed in U.S. Pat. Nos. 4,113,224 and 4,197,266. The preferred

method for producing contact lenses comprising the polymer of this invention is by
the molding of the silicone hydrogels, which is economical, and enables precise
control over the final shape of the hydrated lens. For this method, the reaction
mixture is placed in a mold having the shape of the final desired silicone hydrogel,
1.e., water-swollen polymer, and the reaction mixture is subjected to conditions
whereby the monomers polymerize, to thereby produce a polymer/diluent mixture in
the shape of the final desired product. Then, this polymer/diluent mixture is treated
with a solvent to remove the diluent and ultimately replace it with water, producing
a silicone hydrogel having a final size and shape which are quite similar to the size

and shape of the original molded polymer/diluent article. This method can be used
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present in the above invention is fromabout 5 to 80
wei ght percent, nore preferably about 10 to 60 wei ght

w@erseyg7 and nost preferably about 20 to 50 wedtT82005/006640

percent of the reactive conponents in the reaction
m xture. The preferred range of diluent present in the

" above invention is fromabout 2 to 70 wei ght percent,

nore preferably about 5 to 50 wei ght percent, and nost
preferably about 15 to 40 wei gAt ~percent of the total

reaction m xture (including reactive and nonreactive

conponents). Preferred conbinations of reactive

c oo fRERCentagdenges and it fyrthgr descrbedbinihYi B Nos f93idar 25
t20 abRys363, 8@9'6@5“&{91 3'059 9991 %c%ﬁ)&ﬁa@édrﬁe%n PPRANELe. about

0 to about 40 wei ght ydrophi i ¢ nonorer, from
about 5 Inﬁnatbsmmlzrdlmm ghﬁt legs leforalnd thm@y)rche pelymerandgfter

COTRR PRSPy S AP e 30 s e
of ghelkhsab Sompd fromniipdnoplrilic mlmtabwml@tﬂhgtvmo aboqu and 100
V\BI 5 Eghéoﬁ cif tl?ei |e9c%¥8 l (%rﬁ%o%glllty a‘gﬂuggle (sgl) 101ga1§c %q(élbg s[o?utlon

e conponent
aboutorib@soletiaphund Stednieg s;gihttlo% (ﬁref@fdblydhﬂ’{aons iplased tnatpacking
react,j ve and non

C1 Sl RRE s RE b B i v TR TS bidk Mo prasearip e
i nv easihn@ﬂn@m@uiixebét@wmﬂmw @01Yand hbduln €0%pireferiblykieovden hisout
tho l.ed 0 e art ch as s tir

g D08 AM BRRp Rt Rgaritestly brBieat it (i Rrasouhs et
knows) barthpersall fomipotadialtis solutiénbi onedi cal devi ces of
conponent e BT RIS GEIRE (B FmGR TR PeG itEr D3 pgHion that
I ni tafsed forfd seotidedd coitacR RREBPTYSER ss1aidlistihcdis, wRhdupr m

a product that can be subsequently forned into the

appligpiation s2lu sputiqss, qthgr ﬁpﬁ@wd glgtianpgnd dejoniprd wate The
Al t @rdpatdd\4§hebus §dd&tion is saline solution containing salts including, without

limitation, sodium chloride, sodium borate, sodium phosphate, sodium
hydrogenphosphate, sodium dihydrogenphosphate, or the corresponding potassium
salts of the same. These ingredients are generally combined to form buffered
solutions that include an acid and its conjugate base, so that addition of acids and
bases cause only a relatively small change in pH. The buffered solutions may
additionally include 2-(N-morpholino)ethanesulfonic acid (MES), sodium
hydroxide, 2,2-bis(hydroxymethyl)-2,2° 2”-nitrilotriethanol, n-
tris(hydroxymethyl)methyl-2-aminoethanesulfonic acid, citric acid, sodium citrate,
sodium carbonate, sodium bicarbonate, acetic acid, sodium acetate, ethylenediamine
tetraacetic acid and the like and combinations thereof. Preferably, the solution is a
borate buffered or phosphate buffered saline solution. The solutions may also

include known additional components such as viscosity adjusting agents,
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reaction m xture nmay be placed in a nold and
subsequently cured into the appropriate article.

WO/2005/09298pr ocesses are known for processing thBCT/US2005/006640

reaction mxture in the production of contact |enses,

i ncl udi ng spincasting and static casting. Spincasting

met hods are disclosed in U S. Pat. Nos. 3,408, 429 and

3,660,545, and static casting nethods are disclosed in
U.S. Pat. Nos. 4,1 13,224 and®*%,7197,266. The preferred
met hod for produ0|ng contact |enses conprising the

pol ymer of this invention the nol di ng of the

i
si | fEHeEOMpREsHE! Polyelrpirelites, §taé%6?¥ér?h%lams agliKianih| es

Pr egdraintiong heleoM@lind i@, final shape of the hydrated
lens. For this nethod, =the reaction m xture is placed

in a nolHlerdaWﬁg cvhféct%apbth@facxcmpelwmde tadgar cenglitions
Si | é&f‘?&&u!ﬂé’ﬁkl’:ﬁ?&‘aw aI lul?rlcnou\é\@f'fgd'tlvég\ﬂl)&lﬁgf gl c?gﬁnc Spo%%ide. As

the reaction xture 1s subjected to con _
whevnssihereinea mbricines effepveyammuntz & antamouhteleedgsarp toothpart a devel

| .
0oL Al e 5 U N o,

tr eateéﬂdﬁn@etsho:awhmll theedevice as llsedmlvhaStHeel fdmhdJélat 1nandembod1ment
uI L H&E& )ﬁewg‘p !s%%gg c})ntfxct 1iens Weﬁe% émo I‘th 9 cr]%H)o gaml e as ﬁlﬁle

SI md la)rpphoprbhée smmeveﬁmhsgfmb?e Amiouhh@f axrylcgct palyanmidé gieder
ol yner./ d ent article hod . ¢ b to

Do T aicik o i an@intons i rerabt ip s cped i Aot 0 b
Pat (mddaFed via 4RmcBdmin 24mbdQ, 13ﬁﬁvIF*@ei88Ee<ﬁﬁtﬂter @nﬂhon for 72

039, 45 i ncorporated herein by.referen
ano}P‘P‘r‘ésr) 33%8’8%( O““feﬁiémp@i’fgm?’g '¥@F R ﬁ%ﬁgtle‘ﬁé’%’ |be beat

pol itémdd taitreabd A€ atOuTBE A9 8lic polyaRli@C@Bich Permesid dhdibedbmes
conpr|5|ng acgzllc polyamde. In this enpbodi nent. the

| enentangleddn the dens, Spifablecheaigrraimentspdelpde Pyt are nefimited s

bet ¥RCohRRA lﬁ:at%@nﬁ?:glogx Q?clé’ﬁ{vgl‘aﬁ indak tetrﬁ})%ra'hﬁ@sc&" abbut 120°C
conponents. Suitable solutions include packing
sol {or fimgs of about 20 minutes and may be conducted in an autoclave. If heat

sterilization is not used, the packaged lens may be separately heat treated. Suitable
temperatures for separate heat treatment include at least about 40°C, and preferably
between about S0°C and the boiling point of the solution. Suitable heat treatment
times include at least about 10 minutes. It will be appreciated that higher
temperatures will require less treatment time.

The biomedical devices, and particularly ophthalmic lenses of the present
invention have a balance of properties which makes them particularly useful. Such
properties include clarity, water content, oxygen permeability and contact angle.
Thus, in one embodiment, the biomedical devices are contact lenses having a water
content of greater than about 17%, preferably greater than about 20% and more
preferably greater than about 25%.
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storing solution and cl eaning solutions. Preferably
the lens is placed in a packing solution conprising

w@ 200d/02299T| i ¢ pol yam de. The acyclic pol yam deP¢BUS2005/006640

present in the solution in anbunts between about 0.001
and about 10% preferably between about 0.005 and
about 2% and nore preferably between about 0.01 and
about 0.5 weight % based upon all conponents in the
sol ution. The packi ng sol uti-od8 of the invention may
be any wat er-based solution that is used for the

storage of contact | enses. épl cal solutions include
wi t hout PFsaddereselardnnicars sybstantizibpfee fom ¥isibin fraze r Rrgferably

SOl WfehORives R 2a98hORNERH 18081HGH abolif 85008, SR8 %Igﬂarﬂ)%“ﬁ%l{ﬁan

solution is saline solution containing sal
i nclabelitd@0%wi t hout |imitati on, sodiumchloride, sodium

bor at e, ﬁﬂaﬁ&é’ﬁx %h%ﬁaggﬁ%%:hn%?f&bﬁ b QaaH g &gé’sfh@é Preferably

sodi um di rog ate, or t e corres
pot gsBicy rhas abaus 40.)barteln endsrame preferakle gicatgr thdn abriug 6(abemer

gener al | y, comb BQ %,tcﬁ de\(}lcgg Pn%ggaft{c%@rlg %MBAII% %detvﬂ‘:@st and

i ncl ude an aci
addi |cbmtam lmﬁesaravej@namohdg&s ealvmu@ewhmh ylreaesls chaatabwal8y°,

|1 i H Th ff | ut
Zgglpfq fgaly %ses i'hg% ‘29&19702%(*% erﬁfg{a.%lgfd?%{tf??gsﬁeglﬁ|6éodpéome

aci grdfd¥ied)embd@iteHi Y486 dtene present invention have combinations of the
2, 2-bi s(hydroxynmethyl )-2,2",2"-nitrilotriethanol,

ntr |a§‘("eWWQWWEWPWWW»VW%WP%@%@ﬁ@%‘lﬂt prgig. Al
aci domGinhtidn§ o?@lk Goove 9 U.J,TArE hée‘}%‘a% b PhiH MeGRELA ReSition.

sodi um bi car bonat e, tlca sodi um acet at e,
et hyl enedherAndimiting ¢>aiaméft5|beloa/cfpdhqlddscnh@thlsu iReentiond

nmbi nat f 1h I
corb! 1AL AR LR Al ELELPERA Yy BRSO e
The bsfitred sadins, unmg aaimlmmy}bdlamte Khowettiagifbirdei betveden the lens

R Lt RiFEE bt S8R s sleaf it Bireck Wby gicrobalance whil
st altlid sampleStripcduetramtise ceatet parorlefthSlens is being immersed into the

saline at a rate of 100 microns/sec . The following equation is used

F =2ypcosO or 0 = cos ' (F/2yp)
where F is the wetting force, v is the surface tension of the probe liquid, p is the
perimeter of the sample at the meniscus and 6 is the contact angle. Typically, two
contact angles are obtained from a dynamic wetting experiment — advancing contact
angle and receding contact angle. Advancing contact angle is obtained from the
portion of the wetting experiment where the sample is being immersed into the
probe liquid, and these are the values reported herein. At least four lenses of each
composition are measured and the average is reported.

The water content was measured as follows: lenses to be tested were allowed

to sit in packing solution for 24 hours. Each of three test lens were removed from
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combi nations thereof and the like. The device is
contacted with the acyclic polyam de under conditions

wae ufosigioent to i ncorporate a | ubricious effectP@BUS2005/006640

anmount of said acyclic polyam de. As used herein, a
| ubricious effective anbunt, is an anount necessary to
inpart a level of lubricity which may be felt manually
(such as by rubbing the devic etween one's fingers)
or when the device is used. It has been found that in
one enbodi nent, where the device is a soft Font?ct

] e as,.
15" e SRR Sl IR TS b et
acydiave mldymmrdé “gtlheJademg stohannnaBouhtswEﬁ)om lea§1el@RbMacted

(o R e R, B O3 PP et olrehineann st

wat e’felgr@ﬂuffh@two thae sétR ofwatiptep mﬁ&brﬂ)ai’ﬁara@d PeRReUACSEve. The
The, packaged | ens may be heat

It :Tg;f g’ Wi hed téregém}eﬁénda 1’5 the yel ‘i"%‘glitfol yani de

whi ch per nﬁ&tdeyswaigdt \bﬁﬁm&recﬁw Feg@h@she isiinp18 Barls80$ vacuum
Sui t abl ehhﬁgt treatpents, include, but are not limted
o

to CYRERER Bpsfechpigheataddp ﬁ? CHRF PO mines| dgcuumhivesapplied until
| nclauidest DTREHR H i Estafed 2PN acd 2 Oftvd Hla L}}uh@ﬁ’g erd Iurr?? Qand

20 m nutes and may be conducted 1n an a
heatheslerses wees g ¥P rifeur feyrs. uE'@ﬁtpurzer}‘eil‘f@aicdsageddlaad}ﬁlem was

be sapREAkaINaHERherld RELGE: F@dﬁatn@wef‘e Jem A1 Welp ffLolrhe

separate heat treatnent i1nc abo t
and WEcE Feiters Was paeulatedhasdblbaws: 500C and t he boiling
poi nt of the solution. Sui tabl e heat treatnent tines

| nchig&e €8mbin we} DAL eéle es—. in
orpigs ot AL o R e oy

treaf »
parti gﬁlg ;&Ep qwe pr esent

The average and standard deviation of the water content are calculated for the

samples are reported.

Modulus was measured by using the crosshead of a constant rate of
movement type tensile testing machine equipped with a load cell that is lowered to
the initial gauge height. A suitable testing machine includes an Instron model 1122.
A dog-bone shaped sample having a 0.522 inch length, 0.276 inch “ear” width and
0.213 inch “neck” width was loaded into the grips and elongated at a constant rate of
strain of 2 in/min. until it broke. The initial gauge length of the sample (Lo) and
sample length at break (Lf) were measured. Twelve specimens of each composition
were measured and the average is reported. Tensile modulus was measured at the
initial linear portion of the stress/strain curve.

The dynamic coefficient of friction of the contact lens was measured using a

Tribometer, Model UMT-2 unit, with a pin-on-disk sample mount. The contact lens
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i nvention have a bal ance of properties which makes
them particularly useful. Such properties include

w@b@sioaps7 wat er content, oxygen perneability apdr/us2005/006640

contact angle. Thus, in one enbodi nent, the bionedica
devi ces are contact |enses having a water content of
greater than about 17% preferably greater than about
20% and nore preferably greater than about 25% As used
herein clarity nmeans substant?4ally free fromvisible
haze. Preferably clear |enses have a haze val ue of

| ess than about 150% nore preferabIY | ess than about
10094mPE W assmaveshdyose Hs preking solption and placeg onsth tip g he “pin
Confyéh me"bgntlete(gﬁﬁéleﬁsr én thE F&Qg%ﬁh reﬁge@ @éa@ﬁst b H%ﬂly?%ﬁ&ﬂed 40

barrer and nore preferab reater than about
bar stainlessjtechdisk meving ahrsepngtant speediof e@her aher agme/besu lLapdsyof 3,

0P Yl G0BuicGES 31 AR AReal PRSP RNE AT A
ik it 3l

ang es nci ng are less than about 80
pr efreasatsimenisexsre takenrnt aibignt @Opetdrendibe resistahefrighdnal foesssvas

t ha&e?sgpeldt Pg afﬁ ﬁggd §ooé'ﬁ?cuparteet§1§ £ e?ﬁlm&ﬁgpmcgg n%s?r}% &€ followi

artic present |nven I'on have €o I ons 0
theRHMQMewﬂG%ﬁVNbQMW@xygen perneabi lity, water content
and cont act conbi nati ons of the above
ranges dﬁe(ﬁgqgm?Off%%e within the present invention.
The non- E#mm&mngﬁaxaanESeHEPOM/further describe this

i nvention. The n c contact angle or DCA, was
measur e mébey’mr%m ®borate buffered saline, using a
W | hel nyﬁaa:tpaﬂmemarrala@famumd logs deirmatidip b @R déHyaratiemand
surfac dégorate ffered.saline is neasured using a
W | Wéqfﬁfﬂaﬂﬁi B Pl e Sanpl e strip cut from
the cents nffat ioah of the lens is being imersed into
the saline at a rate of 100 mcrons/sec . The .

f ol PeyRR }@st@qyféq tegied foz eqphidens type. The coefficient of friction were

averaged and reported.

Haze is measured by placing a hydrated test lens in borate buffered saline in a clear
20 x 40 x 10 mm glass cell at ambient temperature above a flat black background,
illuminating from below with a fiber optic lamp (Titan Tool Supply Co. fiber optic
light with 0.5 diameter light guide set at a power setting of 4-5.4) at an angle 66°
normal to the lens cell, and capturing an image of the lens from above, normal to
the lens cell with a video camera (DVC 1300C:19130 RGB camera with Navitar TV
Zoom 7000 zoom lens) placed 14 mm above the lens platform. The background
scatter is subtracted from the scatter of the lens by subtracting an image of a blank
cell using EPIX XCAP V 1.0 software. The subtracted scattered light image is
quantitatively analyzed, by integrating over the central 10 mm of the lens, and then
comparing to a -1.00 diopter CSI Thin Lens®, which is arbitrarily set at a haze value
of 100, with no lens set as a haze value of 0. Five lenses are analyzed and the results

are averaged to generate a haze value as a percentage of the standard CSI lens.
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F = 2gpcosq or g = cos '(F/2gp) where F is the wetting
force, g is the surface tension of the probe liquid, p

wo sooshg29peri net er of the sanple at the meni scuBCHEI005/006640

is the contact angle. Typically, two contact angles
are obtained froma dynamc wetting experinent -
advanci ng contact angle and recedi ng contact angle.
Advanci ng contact angle is obtained fromthe portion
of the wetting experiment wieP& the sanple is being
imrersed into the probe liquid, and these are the

val ues reported herein, At |east four |enses of each
conposi t Pneeamsrrashiit: @) wasidetermingddy dhrpalagogranivs metiod
The Jugd Al d%@d}tb%mn 1‘9@599'1'?@5}69%& aﬁuﬁ&t’h'tﬁé’ﬁuo&ﬁ?%ﬁ%l{)ﬁs The
be testealmere allowed to sit i'n packing solution for
24 mengpusemend éropductadagen eryipniment sonkginiag 2 d ffowegen. This

f

bl SR i Bcteh BPeciipfs e RRAGRYfr ARG WA BBl inpyts
pac ketrag ths@ppropmate raB@,tfhr sanplk 1(890 melm efrgtrggen@nd 200 ml/min of
C °”t ?rc ‘Iﬁ@'ggk'ié“ca cﬁﬁte‘é‘uﬁﬁﬁ thlLJdeElgteEl af]‘te g&ﬁi%]cf s%ﬁﬁe W&NRed.

l'ac
nD r é"hs dark cofrers ap heasuwdrbg using p @uemuamiﬁwémgh@d eagironment

ooy Bisad BEarphBREMIRS N O IR NG 56 Ao BT reasoring
by Wbmclemgs e s&akqdl mstqsaar(bﬁ uding lansea ofnanied acknedsi ahcuhad
been preheat e cu

oo PR U EFS iPaeaat Ngf syospnHESegme R 5 horiia
vachumval ve and punp were turned off and the | enses
were dried for four hours. The purge val ve was opened
and the oven was o all owed reach atnospheric pressure.
The pansThefdowRiFRYREviaishs Well BOeRd tlﬂfb@ghwtt@é}z &hd have
was cal cul ated as follows: Wt wei ght = conbi ned wet

vei i followisameatnes enses - wei ght of wei ghi ng pan

SiGMA 2-propenoic acid, 2-methyl-,2-hydroxy-3-[3-[1,3,3,3-tetramethyl-1-
[(trimethylsilyl)oxy]disiloxanyl]propoxy]propyl ester

DMA N,N-dimethylacrylamide

HEMA 2-hydroxyethyl methacrylate

mPDMS 800-1000 MW (M,) monomethacryloxypropyl terminated mono-n-
butyl terminated polydimethylsiloxane

Norbloc 2-(2’-hydroxy-5-methacrylyloxyethylphenyl)-2H-benzotriazole

CGI 1850 1:1 (wgt) blend of 1-hydroxycyclohexy! phenyl ketone and bis(2,6-
dimethoxybenzoyl)-2,4-4-trimethylpentyl phosphine oxide

CGI 819 bis(2,4,6-trimethylbenzoyl)-phenylphosphineoxide

PVP poly(N-vinyl pyrrolidone) (K value 90)

Blue HEMA the reaction product of Reactive Blue 4 and HEMA, as described in
Example 4 of U.S. Pat. no. 5,944,853

IPA isopropy! alcohol



10

15

20

25

Dry wei ght = conbined dry weight of pan and |l ens -
wei ght of weighing pan 5 % water content = (wet weight

wo 2a59929€7 ght) x 100 wet wei ght The average anBCT/US2005/006640

standard devi ation of the water content are cal cul ated
for the sanples are reported. 0 Mddul us was neasured
by using the crosshead of a constant rate of novenent
type tensile testing machi ne equi pped with a | oad cell
that is lowered to the initfiat® gauge height. A

suitabl e testing machi ne includes an Instron nodel
1122. A dog-bone shaped sanple having a 0.522 inch

| eng2Q, 0. 2768 THepthylehpetang) dt h and 0.213 i nch "neck"

W dphy¥es | oadeRizid\WRert Ne grips and elongated at a
constant rate of 5 strain of 2 in/min. until it broke.

TheTEGPMAn|  deiagtlylpraglyeel dynethagelaianpl e (Lo) and sanpl e
| en at br 2. L:

of Eu o BRB ik NG EnRABIES (orobfd R 13ARRIER P

r e puPDES-OTle myinp o3 mzpthak ydoxydshydecxspropdost)probyd ténmiinaites,

i near [ . : ' % The dynam c
coef Pkt e bRt SR AP IH0) Bopdidfasih
nmeaBwpaatiansi ng a o Triboneter, Mdel UMI-2 unit, with
B B S A e S
t i p~1000Y, benmecially aviaildbld fnem Geleste Tnopbf TligtomarPs\ wider thename
pin_tip and pressed.agai nst ' pol i shed

st a?‘ﬂY‘E@gtﬂg'flgoé‘ﬁneoﬁcglkoxgﬁ?ﬂnf?ﬁtegp%sq@g%st ant speed of

el t MRéroder Or Plépafedias BéscribedanlFFSRi038052424, Hxamprd 120y wer e

used. The durati gn] at each | Qad s 25 seconds and all
measUfeiEht s TNBFIBY P RRPANSIMSHBFIME t enperature. The

respaGant fripgtié m@gstér@fg@céms measured and was used

to calculate the coefficirent of friction using the

f ol Mé\ ng methacrylic acid
Irgacure 1700 A 75/25% (wt) blend of 2-hydroxy-2-methyl-1-phenyl-propan-1-one
and bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpenty] phosphine oxide

Zeonor Cyclo olefin thermoplastic polymer from Nippon Zeon Co., Ltd.

Preparation 1
A three neck, 500mL round bottom flask equipped with a magnetic stirrer,

reflux condensor w/drying tube, and a thermocouple was charged with 5.0 g (0.054
mole) dry lithium methacrylate. Methacrylic acid (50.0 g, 0.584 mole) and 1.0 g p-
methoxyphenol were added to the system, which was stirred while adding 200 g
(about 0.20 mole) monoglycidoxypropy! polydimethylsiloxane (1000 My) to the
flask. The reaction mixture was heated to 90°C. The mixture was heated for 15 hours
at the given temperature, allowed to cool to ambient conditions, and diluted with
250mL of ethyl acetate.

The organics were washed two times with 250mL of 0.5N aqueous sodium

hydroxide. Once all the methacrylic acid present in the mixture was neutralized,
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formula: u_= (F-f )/N, where ii= coefficient of
friction F= neasured frictional force, f+f r= actual

wo eoosdsml force f = experinmental artifacts dRET/U8085/006640

def ormati on, such as dehydration and interfacia

surface tension forces, elasticity, etc. N= nornal

| oad Seven | enses were tested for each lens type. The
coefficient of friction were averaged and report ed.

Haze is nmeasured by placing-a3tydrated test lens in
borate buffered saline in a clear 20 x 40 x 10 nm

gl ass cell at anbient tenperature above a flat black

bac kepastipeiof the Mmipyeas dragatselysiBerddew- tThe hind;apd fougthwaghes

| agﬁlefe-lae}fgﬂne-ﬁqgln §HQdilleXusQ%1unfoh BES. SN@Bdl&Mh&%&ld%ﬁcPS%

di anet er | de set at a power setting o
4- 5viyolgme godivm ghlerl%mmmeﬁm speesl yprhe $e@hr9t1@ren>rpcesand

capturin

Tho. 1 eng aplrRaferdhrda el AR il AT i e
canmtraughi atﬂuttNaglaas &mngNcoRROME GO L ﬂ@@rgﬂ@ﬁ@ca gtlde eahold any
mm above the |l e {

sub T s LS Bl ¢ HladtFos RS OERE: RERNI T e
an evapgetapht $5°6luadds apedsbureisi apgroEPhaXel}(C@rﬁbéw’ 1.0

sof twar e, The, s btra ed sca ter d
guantit aT|Ve?‘§P g ZE H’ethgcry eh afoxg%m%’(/loxﬁ?rﬁ%’ﬁ terminated,
c enhfoab b1 m‘mmﬁted jstﬂydlma&ylsﬂmdné (MW rlooy avak isglated ama

st lpresSSLIGH JZBE B W in'no Tens cet as a haze

value of 0. Five lenses are analyzed and the results
Preparation 2

A solution of 20 ml N-vinyl-N-methylactamide, 20 g t-butanol and 15.5 mg

azobisisobutyronitrile was degassed under vacuum, then heated to 75°C for 16 hours to
produce a viscous clear solution. 150 ml methanol was added and the mixture was
transferred to a flask for rotary evaporation. After solvent was removed the polymer
was dissolved in 100 ml methylene chloride and the polymer was precipitated by
addition of about 1 L hexane. The precipitate was squeezed to remove excess solvent,

and dried under vacuum overnight to produce 12.3 g PVMA as a white solid.

PVMA Preparation

A solution of 102.5 g N-methyl-N-vinylacetamide, 102.5 g t-butanol and
46.5 mg 2,2’-azobisisobutylnitrile was deoxygenated by bubbling N, gas through it
for one hour. The solution was heated to 75°C with stirring under N; for 16 hours.
Solvent was evaporated from the resulting viscous solution under vacuum. The
resulting crude polymer was dissolved in 250 ml CH,Cl,. 2.5 L hexane was added

to precipitate polymer. The resulting solid polymer mass was broken into pieces and
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are averaged to generate a haze value as a percentage
of the standard CSI | ens. Oxygen perneability (Dk) was

waledosoosed by the pol arographi ¢ nmet hod gener aP¢TUS2005/006640

described in SO 9913-1 : 1996(E), but with the
followi ng variations. The neasurenent is conducted at
an environment containing 2.1% oxygen. This

envi ronnent is created by equi gpl ng the test chanber
with nitrogen and air inputs $&t-at the appropriate
ratio, for exanple 1800 m/mn of nitrogen and 200
mM/mn of air. /Dk is cal culated using the
ad] Ggf%wdﬁbvacuga ﬁ%&o Cplffolesplagweight analysis ay Gggaho WgglgMy and

dar 1,C 6f 3631000 WAP 5 BB WspeLtiYlyUsi ng a pure hum dified
ni trogen environnent instead of appl yi ng MVA | enses.
The | enses were not blotted before neasuring. Four
| engesnpvene stacked instead of using | enses of varied
t hi ckness. A curved sensor was used in place of a flat
sensor. Cpriaqtdenggstwangmie fyerh the forsulasion disted in Tablsal, belpw.
The follow ng abbreviations will be used throughout
t he Exanpl es and have the fgllow ng neanings. Si GVA
2- propenoi c
2-net hyl -, 2- I”ydr Qupogents [!,é,mﬁ’“‘it(tg)etrarrn‘?’?@" !
[(trimet hyI sill y1)'B ﬁ i sil oxan ropoxy] r%pyl ester
DMVA N, N- di nmet(hyl acl N ani de HE hydr 0X t9r:fyl
met hacryl at e [mPDVEPMA0- 1000 M/\?
monomet hacr ylfoxypB&EMA t er mi na@ééﬁ rmno nb@f)%/I
term nat ed pal ydiTR6DMA si | oxan®.2Br bl oc 2i.6R
' - hydr oxy- 5- et haomplogl oxyet hyd0phenyl ) - 2H.benzof ri azol
e CA@ 1850 1:[1 (wgwvMdl end of 1eBydroxycyzbdhexyl
phenyl ketone anddis{e2, 6- 0.074 0.48
D30(diluent) 4.602 23.01°
* Excluding diluent.
P With respect to final reactive monomer mix.

The monomer mixture was degassed by placing it under vacuum for 30 minutes, and
then used to make lenses in a nitrogen box (Zeonor front curves and polypropylene
back curves, 50°C) under four parallel visible light Philips TLO3 fluorescent lamps
(30 minute cure). The lenses were demolded manually and released in 70:30 IPA:DI
water. The lenses were then soaked in the following solutions for the times
indicated: 100% IPA (1 hour), 70:30 (vol) IPA:DI water (1 hour), 10:90 IPA:DI
water (1 hour), DI water (30 minutes). The lenses were stored in fresh DI water.

The lenses felt highly lubricious upon touching. For haze/DCA analysis (Table 2)
lenses were autoclaved once (122.5°C, 30 minutes) in 5.0 mL packing solution
(borate buffered saline solution), while for mechanical properties and water content
(Table 2), the lenses were autoclaved once in packing solution containing 50 ppm

methylcellulose.
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di met hoxybenzoyl ) -2, 4-4-tri net hyl pentyl phosphine
oxi de CE 819

whem®§Ma92486-t ri met hyl benzoyl ) - phenyl phosphi neoxedBUS¥B5/006640

pol y(N- vinyl pyrrolidone) (K value 90) Blue HEMA the
reacti on product of Reactive Blue 4 and HEMA, as
described in Exanple 4 of U S. Pat. no. 5,944,853 | PA
i sopropyl al cohol D30 3, 7-di nethyl - 3-octanol DI water
dei oni zed water TEGDMA t et raet™yl enegl ycol _

di met hacryl ate PVMA pol y(N-vi nyl - N-net hyl acet am de)
(prepared in Preparation 2) nPDVS-CH

nono- ( 3- met hacryl oxy 2 hydrof%ﬁ) 2py| oxy) propyl

t er m nated; D o= uutyl t-efm llcuc ol "‘4' pethyl si | oxane
(MW 11 I € 1 acPOMS
bi s- 3-lacr yMBWUDMRSYr oxypr opy! o%iﬂp/r opsil

pol ydi met Rlongatlooxerte ( MV ~1000)175e6pmres cial |y
avai | abl Waﬁd‘reﬂi},t@ﬁl(ﬁ—sg)e I nc, of39T4.ylbg;/ovm PA under the

name Fol ydi e hylsi | oxane acryl m nat ed [DVS- U22.
B e e hed PR 05005542

Macr onef . Prepare ,

Exanpl é{dl ngﬁ\ﬂ&alc 4%t hyl ol propane 1igr i met hacr ylate
BAGE boric adf@ester of glycerin MAA nethacryliic acid

I rgacure 1700 A 75/ 25% Swt) bl end of 2- hydr oxy- 2

- met hy| - Th¢prepgrtiesin dpbla 2|demprstratedhat PVMA can be incorporated into a

bi s Gl?dl@géi'c%bmklg R RYdn) an?cle4havmtgrdesua%l']eymg:gamXaI properties.

phosphi he oxi d

Example 2
Contact lenses were made from the formulation listed in Table 3, below. .
Table 3..
Component Amount used (g) Percent”
mPDMS-OH 0.87 52.57
acPDMS 0.0427 2.58
DMA 0.394 23.81
HEMA 0.228 13.78
PVMA 0.116 7.01
CGI 819 0.0041 0.25
Diluent:
t-amyl alcohol 1.351 44.95"
# Excluding diluent.
> With respect to final reactive monomer mix.

The monomer mixture was degassed under vacuum for 10 minutes, and then used to
make lenses in a nitrogen box (Zeonor front curves and polypropylene back curves,
50°C) under four parallel Philips TLO3 lamps (20 minute cure). The lenses were
demolded manually and immersed in 30:70 IPA:DI water for 10 minutes. The lenses
were released in ~1L of boiling DI water, then transferred into packing solution. The

lenses felt highly lubricious. For DCA analysis lenses were autoclaved once



Zeonor Cyclo olefin thernoplastic polyner from N ppon
Zeon Co., Ltd. Preparation 1 A three neck, 5001 round
whodosomst ask equi pped with a magnetic stirrerPCT/E8§100%006640
condensor w drying tube, and a thernocoupl e was
charged with 5.0 g (0.054 nole) dry lithium
nmet hacryl ate. Methacrylic acid (50.0 g, 0.584 nole)
and 1.0 g pnet hoxyphenol were_ added to the system
whi ch was stirred while addind® 200 g (about 0.20 nole)
nonogl yci doxypropyl pol ydi net hyl si |l oxane (1000 MN) to
the flask. The reaction m xture was heated to 9C0C.
The(IF2RtGr30 migutendnpasgingsplution Gnk)- akhetageanging epntact angle
te {0 cool to anbient conditions,
angplg%%#ren? e\clivi heo%%%ért of ethyl acetate. The organics
were washed two tines with 2500 of 0.5N aqueous
s odCompédrgtiedBianhgle 3@ndExampletdhe net hacrylic acid

present .in the m xture neutral j.zegd. ration of
P heCbilee /st terg pinsebn AR TSR S 58RI "an
fourth washes were perfornmed using an aqueous sol ution
of 0.5N sodi um hydr oxi de antlabi@adwt / vol une sodi um

chlforide in order ggmshsed Yyp the separafion process.
The orgenpsntner e dr('\vg,q)aover 3y 46vtalhydr ous sodi um

i n

sul fdﬁDMSI_%ll tteredyparougtra fppited gl ass funnel
cont ajhi na 790 of fl grade si Id§9a gel|to renpove any

remai ni N ts in the . systam The filtrpate was freed
of |vol :ftogpmaterial T a rctaryhleQPaporator at 55C

under a PMassure of aHPP oxi rmat el g0.0OTbar| The product,
nono- ( 3HBMAacr yl oxy-852hydr gxypr @53 oxy) pr opyl

t er|m name®locnmono- but yl20t er mjnat ec.gol ydi pret hyl si | oxane
( MWV 1299)36008¢ i sol atxa as g colorless, clear |iquid,

173. 09, pyA % - 7.02
CGI 819 0.25 0.25

Diluent:
t-amyl alcohol 45" 45"

? Excluding diluent.
P With respect to final reactive monomer mix.
Macromer preparation described in U.S. 2003/0052424

The monomer mixes were filtered through 3 um pore filter before use. The
monomer mixtures were degassed under vacuum for 15 minutes, and then used to
make lenses in a nitrogen box (Zeonor front curves and polypropylene back curves,
50°C) under four parallel Philips TLO03 lamps (30 minute cure). The lenses were
demolded manually, released in ~1L of boiling DI water, and then transferred into

packing solution. Table 5 summarizes the properties of the lenses.
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Preparation 2 A solution of 20 ni
N-vi nyl - N- et hyl actam de, 20 g t-butanol and 15.5 ng

w@zmbiogi9gpbut yronitril e was degassed under vacRCIUS1008006640

heated to 750C for 16 hours to produce a viscous clear
solution. 150 m nethanol was added and the m xture
was transferred to a flask for rotary evaporati on.
After solvent was renoved the polynmer was dissolved in
100 m nethyl ene chloride and®4 tre pol yner was
precipitated by addition of about 1 L hexane. The
preci pitate was squeezed to renpbve excess solvent, and
dried under vacuum overni ghTableSproduce 12 .3 g PVMA as
a whi t Prepiyd. PVVA KioswaFaBi on A sol ut iFarf of 102/ 5 g
N- et hyl D% vi nyl acet anmildes 102.5|g t-butahol and 46.5

1 2 BoadQRLS] sobut Wsnitg e was deoxygenapgd by

bu b thro Jor on sol ufion
#02\?%‘8“6‘%35% Witi?{}r) :7 {I‘I ng unde?gzl\ﬁ &gyf’
ho Water oteé fi=Shas e 856 from t RS- G EsUBe ng
Vi §couldazs@htf)i on undex9 vad®inm The r dddl+/t hgcr ude
pol WiRAndifascodliagis ol ved spny/ 280 ml €CH O 50 2.9°L hexpne
way adger (h<s)preci pitate polymer, The resulting splid
pol ¥yREr S Drokem TMto pir eces anddried unde
vacufgﬁné\)?ﬁl Byt . Mol ecul ar wei ght anal ysis by GPC
sho
mﬂdw %chrtd cp{oeagsggss tﬂ%}a@ﬂ%@%@&&qe{ gé&%&ﬁdxé{gewp
f or Qﬁxlaapledm against kedses porfaihing PYMA & xawiple )b Seveh subjects were

Co R2AEE %ror'%qgeuﬁgnn(tyg 2)f t\}4\g %%segﬁ%m%i&g :l'wg gfa?s%ontaining a single

lens. One vial contained a lens from Example 3 (which contained PVP), and the

other contained a lens from Example 4 (containing PVMA). Each subject was asked
to subjectively rate which lens felt more lubricious. All seven subjects picked the
lens of Example 4.

The dynamic coefficients of friction (COF) of the lenses of Examples 3 and
4 were measured. The measurements were done using a polished stainless steel as
the reference surface and the test speed was at 15 cm/s. All measurements were
done in the lens own packing solution from the package.”
The data in Table 6 show that incorporation of 7% PVMA in silicone hydrogel

lenses provided more lubricious lenses than incorporation of 7% PVP.

Table 6.
Ex. # IWA COF
C3 PVP 0.07 (0.01)
4 PVMA 0.038 (0.004)

Table 6 shows that the lenses with PVMA have a COF of about half that of PVP.
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SIGVA 4. 307 27.97 DVA 3.692 23.98 HEMA 0. 929 6. 03
TEGDVA 0.232 1.51 Norbloc 0.31 1 2.02 PVMA 1.082 7.03

WEeHE8%08D. 074 0.48 D3Q(di l uent) 4.602 23. 01 bPEI/US2005/006640

Excluding diluent. b Wth respect to final reactive
nmonomer m x. The nononmer m xture was degassed by
placing it under vacuum for 30 m nutes, and then used
to make | enses in a nitrogen box (Zeonor front curves
and pol ypropyl ene back curvéS?SSOOCD under four
paral l el visible light Philips TLO3 fluorescent |anps
(30 mnute cure). The | enses were denol ded manual |y
and n 70:30 I PA:DI water. The |l enses were

t hen soa in th ol | owi ng, sol utions .for the tinme

T ot o Doy biand CobPIER s HonBe AR avhlhid M Tohnson
wat e Jd¢hndorVigioh ,CaﬂeQIrﬂg »\Iell%%/ﬁhed/\ﬁtbefate( bliffemlm])nef@kinls:]es over
wat er. (30 m nutes). The S re storeq in fresh D .
wat & POV LIITEREEny gqstduph TNEEN b g Piisd lgiaes were packaged in
t OUGHTtH Gthe 230 o 3EEHIAPV RN e huffddaliie JoRItiSR Ss WRvh in
aut ocl aved once ( 30 ninutes% in 5.0

122.5 0C ] mL
pacKihls 7s Belay adstenlized 12 115y AP arimpesi af Rerontas angleoyrs,
Whi | Riehfned B8 Rip6Add iRTapet i es and water content
(Table 2), the |l enses were autocl aved once in packing
sol ution contai ning 50 ppm

Table 7
Ex. # [PVMA] (ppm) contact angle
5 250 74 (5)
6 500" 56 (9)
Control - 78 (5)

The diameter of the lenses was measured once a week over a period of five

weeks. The results are shown in Table 8.

Table 8 - PVMA lens diameters
Ex# [PVYMA | T (°C) | Week1 | Week2 | Week3 | Week4 | Week 5

(ppm)
c |o 23°C 1417 | 14.14 14.18 14.17 14.18
c |o 55°C 14.15 [14.12 14.20 14.15 14.16
5 250 23°C 1420 | 14.15 14.20 14.17 14.19
5 250 55°C 1420 |14.16 14.24 14.19 14.19
6 500 23°C 14.19 |14.19 14.22 14.20 14.21

6 500 55°C 14.23 14.19 14.28 14.20 14.20
C=control

The lens diameters for lenses at both PVMA concentrations remained stable.
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nmet hyl cel | ul ose. Table 2. Property Val ue Modul us (n=5)
78 +/- 6 psi Elongation (n=5) 175 +/- 41% Wt er

wa@onseys n=9) 39 +/- 0.3% Haze (n=5) 28 +/- 2BET/US2005/006640

Advanci ng contact angle 42 +/- 18 (n=4) The properties
in Tabl e 2 denonstrate that PVMA can be incorporated
into a hydrogel conposition to forman article having
desi rabl e nechani cal properties. Exanple 2 Contact

| enses were made fromthe for®Gl ation listed in Table
3, below. . Table 3.. The nononmer m xture was degassed
under vacuum for 10 m nutes, and then used to make

| end@@mple 73 nij t rogen box (Zeonor front curves and

pol ypr opy L[%%/e ARRGD GH4hY EShtacPRAS) (déﬂﬂx?errmfilwvaﬂeﬁfl@fr&ﬁ liohnson
Philips TLO ggs 20 mnute cure). | enses were
I

denct dewmserision )i vigre pleerd inte bwterbuffem Plinggentaining
for shg %Wﬁ as AEcribEN RSBl . ggnla.?ééé’s%ré‘ﬁtc&'ize%uluple

boi l'in wat er, then transferr into

sol urmasn30 inates eniSaYC pasicycléi ‘Bel lgns| sutfades hmlubﬁ@ousmaﬂer
anal r¥ ens&s @@re aut ocl aved once(122.5C, 30

mn § I'n pac I'ng solution (5.0 nL). The advanci ng
contact angl e was determ ned to be 45 5.

Example 8
1-Day Acuvue® brand contact lenses (commercially available from Johnson

& Johnson Vision Care, Inc.) were placed into plastic blister packages containing
950 pl each of a solution of 1000 ppm PVMA in borate-buffered saline. The
packages were sealed, heat sterilized (121°C for 30 minutes) and clinically evaluated -
in a double-masked study. Nine patients wore the lenses in both eyes for 3-4 days
with overnight removal and daily replacement, and then wore untreated 1-Day
Acuvue® brand contact lenses for 3-4 days with overnight removal and daily
replacement as a control. Patients were asked to rate the lens using a questionnaire.

The results are shown in Table 10.

Table 10
Preferred Preferred Liked both | Liked neither
Ex. 11 Control
Overall 67% 11% 22% 0%
preference
Comfort 67% 0% 33% 0%
preference
End of day 78% 11% 11% 0%
comfort
Dryness 78% 11% 11% 0%
preference
Wear time 78% 11% 11% 0%
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Conpar ati ve Exanple 3 and Exanple 4 Contact |enses
were made fromthe fornmulations listed in Table 4,

whelosmw298abl e 4.. The nonomer m xes were filtep@dus2005/006640

through 3 mm pore filter before use. The nononer

m xtures were degassed under vacuum for 15 m nutes,
and then used to nmake |l enses in a nitrogen box (Zeonor
front curves and pol ypropyl ene back curves, 5000
under four parallel Philips TB®3 |anmps (30 mnute
cure). The |l enses were denol ded manual ly, released in
~1L of boiling DI water, and then transferred into
pacEx#mple81and{®n. Table 5 summarizes the properties of
the e Fb%@t%nlﬁﬁ*tﬁre@ listEd RP&bleY lmcuré(m% n@‘ogé n Wnobghkre
a Modulus (n=5) 88 +/- 6 psi 92 +/- [ ongat i on
( n=%eopaciront CUYVQS%HQ dackiqurveg 09 g eor Cmm BWf’ CY 'mflgl) PlglipseI LK

+/ ) 4@“12(3? 1%%9? 4Cr|{11rr11utg ggln/ }_Be?]gqg(%rg )el&%%gi%ronﬁ the 3\0 dé 1‘31' ﬁ‘[ Water

( n Sontiing mbdut B%mm Fwedn &IM&?OWSr t¥rzi@ohiectet, :andmmaed swice
h
(it 8y gbalas € e b hERRE I AR ROt B e

4) . Theleasessuh }ﬁmszged\af ema(sﬂ@mvm% Brandeohtala énis bywbdnd foil in
the L NS frered SR a0 LESiT el W21, B 3nisR0h @ NI ng @ single

Table 11

Norbloc 7966 0.95 0.95
Irgacure 1700 1.34 1.34
EGDMA 0.77 0.77
TMPTMA 0.09 0.09
MAA 1.94 1.94
Blue HEMA 0.02 0.02
PVP 360K 2.00 -

PVMA - 2.00
Diluent 52:48 52:48
BAGE Diluent 48% 48%

The feel of the lenses of Examples 9-10 were subjectively compared as
follows. The control was 1-Day Acuvue® brand contact lenses. Ten contact lens
wearers were asked to rate their preference among different lenses (including the 1-
DAY ACUVUE brand contact lens control) based on touch alone. A rating of “1”
indicated that the lens was preferred, and based upon feel alone, the tester would
prefer that lens. A rating of “4”” was not preferred. The contact lens wearers rating
the lenses were permitted to rate more than one lens a 1. The average preference

scores are listed in Table 12 below. Standard deviations are shown in parenthesis.



| ens. One vial contained a |l ens from Exanple 3 (which
contained PVP), and the other contained a Il ens from
waEx@spd®s7 (contai ning PVMA). Each subj ect wasPEwmksmbos/@6640

subjectively rate which lens felt nore |ubricious. Al
seven subjects picked the | ens of Exanple 4. The

dynam c coefficients of friction (COF) of the | enses

of Exanples 3 and 4 were neasured. The neasurenents

were done using a polished stdPnress steel as the
reference surface and the test speed was at 15 cnis.

Al'l measurenents were done in the | ens own packing
sol uti on frnmithlaar‘k;mp n T ldata in Table 6 show

that inddthoration of| Wellipgagent n si | i copRrehgentage
| enses |# ovi ded nore |BM# i cious | enses tB&d)

i ncorparl#ti on of 7% AVMZKable 6. Tabl el 66&HOws t hat

the | ensestrali t h PVMA |have a COF of about3.Bdhf that of
PVP. Exanpl es 5 and 6 1-Day Acuvue(r) brand contact

| enses ( Ebusieness £bimed fvom Pertykriohal diyd®edi rfemmigiogn rhish gontain

Vi si C . q -

sa (a4 Bisfiny aBffe brobi5 AR Ry OREELE pBUEE B By wien oo
TVERD: 8tail ey waking dgéngrmnd saravetr leagb ac lgagibds lensoai cbhtaining PVP.
ei ther 250 or 500 ppm PVMA in borate buffered saline
solution, as shown in Table 7, below and sterilized

(121 0C, 30 mnutes). The contact angle was determ ned
and is reported in Table 7. Table 7 The di aneter of

the | enses was neasured once a week over a period of

five weeks. The results are shown in Table 8.




10

15

20

Table 8 - PVMA | ens dianeters C=control The | ens
dianeters for | enses at both PVMA concentrati ons

WO 20vaioyeos st abl e. Exanpl e 7 1-Day Acuvue(r) br apdr/us2005/006640

contact |enses (conmmercially available from Johnson &
Johnson Vision Care, Inc.) were placed into

bor at e- buf fered saline contai ning 500 ppm PVMA, as
described in Exanple 6. The Ienses were sterilized
multiple times, 30 minutes at3%221 0C per cycle. The
lens surfaces had a |ubricious feel after each
sterilization cycle. Exanple 8 1-Day Acuvue(r) brand
cont@¥® | enses (comrercially avail able from Johnson &
Johnson Vi &l @Roféhyrogblermediinfa @a%ﬁ%&tﬂk%o&bﬂﬁﬁ &t least one
bl i ster packages contalnln 950 each of a solution
of BlioonesprpimpRIcOmponsHrand atlpast gns :a@xsh% Bolyaeide qumeprising repeating
pac eal ed, heat sterilized (121 0C for 30
ninﬁ?g§§F§ﬁ@ﬁcFinically eval uated in a doubl e- masked
study. Nine patients wore the |lenses in both eyes for
3-4 s wth overnight renoval and daily repl acenent,
and’?ﬁzﬁlﬁgre untreated 1-Day Acuvue(r) brand contact
| enses for 3-4 days with overnight renoval and daily
replacen?ht as a control. Patients were asked to rate
the lens|using a questionnaire. The results are shown
in TabLeN 0. Table 10Exanple 9 and 10 The reactions

m xt uRes %7??@ in Table 11 were cured in a nitrogen
atnDspherﬁg(Zeonor front curves and back curves, ~75

ng per cavitty, ~50C) under Philips TLK
Wherein X is a direct bond,
0O Il
I —C—N—R*—
—C— or H

wherein R* is a C1 to C3 alkyl group;
R' is selected from H, straight or branched, substituted or unsubstituted C1 to C4 alkyl
groups,
R? is selected from H, straight or branched, substituted or unsubstituted C1 to C4 alkyl
groups, amino groups having up to two carbons, amide groups having up to four
carbon atoms and alkoxy groups having up to two carbons and wherein the number of

carbon atoms in R' and R taken together is 8 or less.

2. The silicone hydrogel of claim 1 wherein the number of carbon atoms in R

and R? taken together is 6 or less.
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40W 03 lanmps (4 mnute cure). Lenses were rel eased
fromthe nolds in D water containing about 800 ppm

wamend®®7 at - 700C for 150-210 m nutes, and rPCEES2005/006640

twice in DI water at about 450C for 15-60 m nutes and
about!| QOm nutes, respectively. The | enses were
packaged i n hDAYACUVUE(r) Brand contact |ens bow and
foil in borate buffered saline and sterilized (121 0C,
30 ninutes). Table 11 The feei? of the | enses of
Exanpl es 9-10 were subjectively conpared as fol |l ows.

The control was 1-Day Acuvue(r), brand contact |enses,
Ten cont3adihe hgdies amd whsren Rsid R es indgpendenily;selected from

pre | t i ncluding the 1-
DAYﬁig&%%%%eﬁrgﬁ%bgg&ﬁ%g% FR)I %inaglalg g%# légol ) based on touch

alone. Arating of "1" indicated that the | ens was
preferred, . r

D of or ¢ hareRErbEs GRIAT G R A are e p BB claEH] o
TheHoowitattutel €4 g0 GR alkplrgroupat i ng t he | enses were
permtted to rate nore than one lens a 1. The average
preference scores are listed in Table 12 bel ow.

St andar ¢. déw hadrogehef daiv 1syievain Xiis qodireetrtiohdsi s. Tabl e 12
Thus, |enses formed from conventional hydroge
formul ati ons which contain PVMA di splay tactile

pr oper t i6esThs tigdioges of dldiini 104 HeyeimR] is kelarted float dhaight drdrnched

| enses whi do_not contain any wetting agent, and are
at W@é??mgéqaé%g4ﬁ {&AP&s containing PVP.daim 1. A
silicone hydrogel fornmed froma reaction m xture

conprising.a east _one silicqne containi ng conponent
and at |7eg'§1?‘%4ﬁ%ge§e§f%@é BEPYERS %@%ﬁﬂ?ﬂfﬁlﬁ gol';gmﬁe&
repeating units of Formula | Wherein X is a direct

bond,
8. The hydrogel of claim 6 wherein R' is selected from H, substituted or

unsubstituted C1 to C2 alkyl groups.

9. The hydrogel of claim 1 wherein said acyclic polyamide has a weight

average molecular weight of at least about 100,000.

10. The hydrogel of claim 1 wherein said acyclic polyamide has a weight

average molecular weight of at least about 300,000.

11. The hydrogel of claim 1 wherein said acyclic polyamide has a weight

average molecular weight of at least about 1,000,000.

12. The hydrogel of claim 1 wherein said acyclic polyamideis a copolymer

comprising at least about 50 mole% of the repeating unit of Formula I.



10

15

20

25

wherein R3is a O to C3 alkyl group; Rl is selected
fromH, straight or branched, substituted or

waemaosst uted G to C4 al kyl groups, R2 is seP@DUSINN5/006640

fromH, straight or branched, substituted or
unsubstituted d to C4 al kyl groups, am no groups
having up to two carbons, am de groups having up to
four carbon atons and al koxy groups having up to two
carbons and wherein the nunber*lof carbon atons in
Rland R2 taken together is 8 or less. 2. The silicone
hydrogel of claim 1 wherein the nunber of carbon atons
in Rl and3RPhe ydegekab glainh bivhergingaid acychigrolygmideig a copolymer

hy drogelisifg attdadiBbuk sWRRIB) 8F iRlRPG 2 o Fhgigendent | y
selected fromH, substituted or unsubstituted A to C2

al kyl groups. 4. The hydrogel of claim1 wherein Rl

and R2 ar 41-%(* {é@ ] £eid LR :
unsubsti tlg't e | ﬁggﬁ%% a)zflrll Eﬁ%ﬁgélguﬁs.o% .yhlpi'hfémﬁvg(r_)rgaréﬁes

of obpeatnglunthdervihiromimpnemefis saestedfomdthe gou¢rmsibtjngrod del

of ¢J.aj : ey ' t ral o] ¢

or ani O EOEN e Bg SRR PR b B Radt e gy st
hy draogydinitole, slozdnmsubsttotep rerglawsoanethactylates, aky! fostb)acrglates and
pol ynq.nl'ude 'ere%f The hydrogel of claim6 wherein Rl is

sel Cradr10MH, substituted or unsubstituted O to C2
al kyl groups. 9. The hydrogel of claim1 wherein said

acyclic I i de ha . Wej ght .average, nol ecul ar .

e ght o Saf e R s Thuhisgs S GrhonRer R Shmpries

cl airspedtinghiteddrivediréin anyicmheérs sqetedd@vhriie Hrasp Convwetingvf N-
vinylpyrrolidone, N,N-dimethylacrylamide, 2-hydroxyethylmethacrylate and mixtures

thereof.

16. The hydrogel of claim 1 wherein said repeating unit is derived from a

monomer comprising N-ethylenyl-N-methylacetamide.

17. The hydrogel of claim 1 wherein said acyclic polyamide is poly(N-vinyl-
N-methylacetamide).

18. The hydrogel of claim 1 wherein said hydrogel comprises at least one

silicone-containing component and at least one hydrophilic component.
19. A contact lens formed from the hydrogel of claim 1.

20. A biomedical device comprising a lens polymer having entangled therein

at least one acyclic polyamide comprising repeating units of Formula I



aver age nol ecul ar wei ght of at |east about 300, 000.

11. The hydrogel of claim lwherein said acyclic
w@oiogayiosie has a wei ght average nol ecul ar wei gitT/0$2083/006640

| east about 1, 000,000. 12. The hydrogel of claiml

wherein said acyclic polyam deis a copol yner

conprising at |east about 50 nol e% of the repeating

unit of Formula |I .13. The hydrogel of claim1 wherein

said acyclic polyanide is a c¢bopol ynmer conprising at

| east about 80 nol e% of the repeating unit of Fornula

I. 14, The hydrogel of claim 13 wherein said copol yner

further~eonpri ses repeating units derived from

nononer s| sel ected fromthe group consisting of

Nvi nyl py rol i done, N, N-di net hyl acryl am de,

2- hydr oxyet hyl net hacryl ate, vinyl acetate,

acryl oni]\fri | e, siloxane substituted acryl ates or

nmet h y Oal kyl (nmeth)acrylates and m xtures

t hereof. 15. The hydrogel of claim 13 wherein said

copol ymerRfurt her conprises repeating units derived

from nmononmers selected fromthe group consisting of

Nvi nyl pyrrolidone, N, N-dinethylacryl am de,

2- hyueemyetshviirsrbb@gr yl ate and m xtures thereof. 16.

The hydrogel of cl.aim 1l wherein said repeating unit is

deriv froma m)ﬁorrer conpri si ng

N-et hyfj enyl - N- met@yHgeerani-de. 17. The hydrogel of

cl aHmQQ—whergi n sai ddacyclic polyamde is

pol y(N-vi nyl - N-nmethyl acetani de). 18. The hydrogel of

cl ai m 1 whtsesieRnis 8 &il do G alkdg&upconpri ses at | east one

Si | RCRUARAM A B BighPSRPRERK, #BHindbd baSlosBd C1 to C4 alkyl

hydrophi i ¢ conponent .

groups,

R? is selected from H, straight or branched, substituted or unsubstituted C1 to C4 alkyl
groups, amino groups having up to two carbons, amide groups having up to four
carbon atoms and alkoxy groups having up to two carbons and wherein the number of

carbon atoms in R' and R? taken together is 8 or less.

21. The device of claim 20 wherein the number of carbon atoms in R1 and R2

taken together is 6 or less.

22. The device of claim 20 wherein R' and R? are independently selected from

H, substituted or unsubstituted C1 to C2 alkyl groups.

23. The device of claim 20 wherein R' and R? are independently selected from

H, unsubstituted C1 to C2 alkyl groups.
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19. A contact lens formed fromthe hydrogel of claim
1. 20. A bionedical device conprising a | ens polyner

wha2oosngeoent angl ed therein at | east one acycl i CPCT/US2005/006640

pol yam de conprising repeating units of Fornmnula

[ Wherein X is a direct bond, wherein R3is a d to C3
al kyl group; Rl is selected fromH, straight or
branched, substituted or unsubstituted d to C4 al kyl
groups, R2 is selected from H3 straight or branched,
substituted or unsubstituted O to C4 al kyl groups,
am no groups having up to two carbons, am de groups
havi ng - %33 fieyise Ogﬁﬁlﬂbw whegris XaradisgetdoRd: gr oups
having up to two carbons and wherein the nunber of
carbon atons in Rl and R2 taken together is 8 or |ess.
2 1. TheSddbe davicgiof elpign 3 DisraimB? wsisplegterirony pirpdght exf branched
car [ taken together is 6 or |ess.
22.Q@ﬁgﬂggeﬁgéggg%%?ggﬂﬁgb wherein R1 and R2 are

i ndependently selected fromH, substituted or

unsubstistu . . ‘ . ' f

ol ai m 20 a0 & ey e AL oo LT FE RS
fromH unsubstituted d to C2 al kyl groups.24. The

devi ce af i, m. 20 rejn, X.isi y¥ ect bond. .25, T

devi ce ng7' ?Ihgfi%mff f:‘%%r %% Vﬁ'hﬁ{ﬁn iis Qns e eag lélaer}errl%rrﬁly Sdeaeg from
st rdj spbdtitoed dyuasubitided Dol dllkylipyedpsCl t o C4 al kyl

groups. 26. The device of claim20 conprising a

m xture of acyclic polyam des. 27. The device of claim
24 wher ei8n The dovite Bf élbien dondepsnaeiiclylicpolyanide ad 4 odigHt,
substituted Qr uniygéﬁltuted C Q%OCZ al kyl groups.

average molecular weig east about 100,

29. The device of claim 20 wherein said acyclic polyamide has a weight

average molecular weight of at least about 300,000.

30 The device of claim 20 wherein said acyclic polyamide has a weight

average molecular weight of at least about 1,000,000.

31. The device of claim 20 wherein said acyclic polyamide is a copolymer

comprising at least about 50 mole% of the repeating unit of Formula L.

32. The device of claim 20 wherein said acyclic polyamide is a copolymer

comprising at least about 80 mole% of the repeating unit of Formula I.

33. The device of claim 32 wherein said copolymer further comprises

repeating units selected from the group consisting of N-vinyl amides, acrylamides,
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28. The device of claim 20 wherein said acyclic
pol yam de has a wei ght average nol ecul ar wei ght of at

wo emspormkput 100, 000. 29. The devi ce of cl ai mPOT/US2005/006640

wherein said acyclic polyam de has a wei ght average
nol ecul ar wei ght of at |east about 300, 000. 30 The
devi ce of claim 20 wherein said acyclic polyam de has
a wei ght average nol ecul ar wei ght _of at | east about

1, 000, 000. 31. The device of claim20 wherein said
acyclic polyamde is a copolyner conprising at | east

abouhydoxyatiybGhetf) atriates,a ' ' =
The deyige qf cl aianr? 28 m”‘gfgfikeﬁgéggbi‘ligésaa‘g@ g{fc?c%ﬁ@&g s)}ﬂgurtﬁdgagrylates

is a copol yMer>conmprising at |east about 80 nol e% of
the repeating unit of Formula | . 33. The device of

claim 32 %ﬁ,%?i n.sai d copol ymer further conprises
repeat i ng unit 4o A elpmri33 vensin brad eppolyprec buthérsbinpgseof

N- Vi reptatiaguei®Sele@sd LG8 | th) .
acr y? taels,gmaﬁl Kyl (rgc%nﬂ%cr ylygrtxg(g&ghyrgkgﬂ%wgt&gﬁ%ﬂ)am‘de’ 2-
subs X%l"fi‘ﬁ"étay gethgerdlatssvimd agetatd; awylphiaile diydradypropyEmet8atnafe, 2-

of chyairdRySRy WS a8, MeHa rfurther conprises
A u%:&tﬁg “Sel g@?lerget%?%%t vibﬁé’rﬁlﬁtﬂ?cﬂ Rgone,

repeatjn | e

N. N- ‘BFth‘lé'?H?/’fYQEOPy'I tasHigethylsiloxysjldnecnny etiktylesiekagr y! at e,
vinyl acetate, acrylonitrile, hydroxypropyl

met hacryl ate, 2- hydroxyethyl acrylate, nethyl

met R;’C r g’{fét Bleaiqﬂcmftc;a!lm @Whaeih)ﬁil‘ia?i@dymf{r Ifurther comgrises repeating
met hags . ri e si |l oxysi | ane an

m xt ur eslﬁeﬁgr@[@gﬁk?%{p&%goﬁ% p e dmgthylaceylamidg 2nher ei n

sai dvéeptpimethfenrthand nisnps iigesfr epeati ng units

sel ected from N-vinyl pyrrolidone,

N, N- di et hyl acryl am de, 2- hydroxyet hyl net hacryl ate

and mi xt 8¢.eEhetdeeicealffclaim 20 wherein said repeating unit comprises N-vinyl-N-

methylacetamide,

37. The device of claim 20 wherein said acyclic polyamide is poly(N -vinyl-N-
methylacetamide).

38. The device of claim 20 wherein said contact lens is formed from a

hydrogel comprising at least one hydrophilic component.

39. The device of claim 20, wherein said device is an ophthalmic device.

40. The device of claim 20, wherein said device is a contact lens.
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36. The device of claim20 wherein said repeating unit
conprises N-vinyl-Nnethyl acetam de. 37. The device of

w@b@s0v287 wherei n said acyclic polyamde is  PCT/US2005/006640

pol y(N-vi nyl - Nmet hyl acet am de). 38. The devi ce of
claim 20 wherein said contact lens is fornmed froma
hydr ogel conprising at |east one hydrophilic
conmponent. 39. The device of claim20, wherein said
device is an ophthal mc devicé® 20. The device of
claim 20, wherein said device is a contact lens.4 1.
The device of claim 20 wherein said acyclic polyam de

i s preseft- The daricewfsinim 20 aheiei said peygtic Rolyamidg s greseptin an
vei ghbuRSEGeat abot?talst@ dbdtP WW&F& pkRER! bagdd tnl) the &R bF M?reactlve
components. 42. The device of claim 20 ereln sa
acyé&pmpongeb-yani de i s present in an anount between

about 3

AT cact DR iettt R 06 Hhere ARG e ol ial b Regfinan
whe rabynt betimndernabput 3 to alpalt Vaprresat, basegnpondla tolahofal rantignt
bet%ﬁg@)gggut 5 to about 12 wei ght percent, based upon

t he I of all reactive conmponents. 44. A nethod

conpri si ﬂﬂg The de¢vaeetolf nlglnaZ(bwhnmm sadbdcydepobyemidensmresehtrioan

a h)éd E)O %Otlween 29)8181]2 5S 10 agout ?i‘w%%}'@%méx%t r}%se%tuﬁ)ox% ﬁ‘le ‘ic*taq 0? all reactive

acchﬂ conpri
Fornuhanknﬁ%ereln X |s a dlrect bond, wherein R3 |s a

to C3,al k u RL is sel.ecte Sstrai
o br anofbu N ool RipeBing fotie s ot devits iy om o
al klﬁ!/drggdblmﬁ] R2sdhRiofi edoapticiflg faf AghstHones tatyrli@) f}ioly@ﬁnde comprising

branched, subs EJtuteP or unsubstituted A to C4 al kyl
repeating units of Formula

/\‘/

|
N
RY 7:0
R2
Wherein X is a direct bond,
0 0
I —C—N—R*—
—C— or H

wherein R? is a C1 to C3 alkyl group;
R' is selected from H, straight or branched, substituted or unsubstituted C1 to C4 alkyl

groups,



groups, am no groups having up to two carbons, am de

groups having up to four carbon atons and al koxy
W@rospRIsEAVi Ng up to two carbons and wherei n tET/USADT06640

of carbon atons in Rl and R2 taken together is 8 or

| ess, under conditions sufficient to incorporate a

| ubricious effective anobunt of said acyclic pol yam de

in said bionedical device. 45. The nethod of claim44

wherein said solution conpris¥s -between about 0.001

and about 10% acyclic pol yan de, based upon al

cogﬁ pnent s in the solution. 46. The nethod of claim44
eib pelesgddroguty rpight o brprhed subsBitsies Hnsbwited)C Digg 4 alkyl

and
Conp BBty BLET s AR R Gy o o,
V\,h evagion agaisdnd dkexEroupy havingipfie ararbopoandnitsess the number of

heacgalrlﬂrq atokitin RNEhdRLAeH g&h&llsaé & egsz %&f 8}1([)%&13 &Pcwnt to

I ng conprising autoclavin
5 cl ainporgatate/a dubsiciousediectivi @moun Of sridacydivtpatyamide s sagtdomedical
sai&w%glution i s a packing solution.

45. The method of claim 44 wherein said solution comprises between about
0.001 and about 10% acyclic polyamide, based upon all components in the solution.

46. The method of claim 44 wherein said solution comprises between about

10 0.005 and about 2% acyclic polyamide, based upon all components in the solution.

47. The method of claim 44 wherein said contacting step further comprises
heating.

48. The method of claim 47 wherein said heating comprising autoclaving.

49. The method of claim 44 wherein said device is a contact lens and said

15 solution is a packing solution.



