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OPHTHALM C AND OTORHI NOLARYNGOLOG CAL DEVI CE MATERI ALS
3#1EIMOCof the Invention This invention is directed to
w0 pgpowess opht hal m ¢ and ot or hi nol ar yngol ogi caPCTEs1008078646
materials. In particular, this invention relates to

f [ r j ' | i i B8 [l
ORMTHALEG RS SE KRN OERR AT AL it SRV R GAT R ALS
of the Invention Wth the recent advances in
smal | -incision cataract surgery, increased enphasis
Fielg ob esninveatied on devel opi ng soft, foldable materials
sultable for use in artificial lenses. In general,
these materials fall into one of three categories:
hydrcmed S,ingémticiones, andcRer Yltocs improveanergghthalmic  and
hy dro? material s have a relatively low refractive
ofarbiae, armwlﬁglcahdﬂwp@mat@@aisr dpirarti¢idar, dhisdnventiosr ielates to

t er S c arLyt hj
Bt Rerdclle; PeesChehBeaRNER: TRAGHAE et o hdtBued
gmﬂéﬁW@awagﬁnﬁgally have a hi gher refractive index
than hydrogels, but tend to unfold explosively after
being placed in the eye in a folded position.

égg! [%%'Inﬁ quﬂé%\%n@gncan potentially damage the corneal
upture the natural |ens capsule.

Acrylic materials are desirable because they typically
hav e V¥ithithgh receint advanees 'rmlsxnab:rirmbisjnn alatanaot surgeoy ipcrepsed

iR an brh PacssOB Shyeiti Sat SRR Pidtblids pable for

Us8deXartieraylbRses. I general, these materials fall into one of three

categories: hydrogels, silicones, and acrylics.

In general, hydrogel materials have a relatively low refractive index,
making them less desirable than other materials because of the thicker lens
optic necessary to achieve a given refractive power. Conventional silicone
materials generally have a higher refractive index than hydrogels, but tend to
unfold explosively after being placed in the eye in a folded position. Explosive
unfolding can potentially damage the corneal endothelium and/or rupture the
natural lens capsule. Acrylic materials are desirable because they typically
have a high refractive index and unfold more slowly or controllably than

conventional silicone materials.

U.S. Patent No. 5,290,892 discloses high refractive index, acrylic
materials suitable for use as an intraocular lens (“IOL") material. These
acrylic materials contain, as principal components, two aryl acrylic monomers.
The I0OLs made of these acrylic materials can be rolled or folded for insertion

through small incisions.

U.S. Patent No. 5,331,073 also discloses soft acrylic IOL materials.

These materials contain as principal components, two acrylic monomers
1
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materials suitable for use as an intraocul ar |ens
3F1EAO) material. These acrylic materials contain, as
w@einoiqad conponents, two aryl acrylic nononmeP&T/UI1Nes/078646
| OLs made of these acrylic materials can be rolled or
folded fo ion throug
wpiirete Refinad B theGhrobartes ok BT yesbecht Ritiopphvaiare, The

flfﬁtrﬁbhé\hér isl defiRedBisehhalis vaaBh Qﬂsnh&%opblyﬁférﬂfﬂés a refractive
onponents, two acrylic nonomerswhich aré defined by

Irtd% qf 2 freastiaboubfl.50heThe sm&tmom@mﬁﬁnw@flwdeag ongfe which

RJIBIRTIREET et s e Bfofe Wempbii fosechap ahoy22 *C.

The88 - 10Tt 66418 |6 HRMEdin | $ cAes- Iﬂﬂ@h@%oﬁfpbrieﬁt V\Md‘dmonally,
its honopol ynmer has a glass transition tenpera

thesesmateiials Py optiorady Coptai ) fgyrthsﬁoasﬂwe@t adlé‘@rent from the
fire} %f%ea?&s%mgrﬁs | WRigh r]? d%ﬂUB Mh{)hlﬁ@ %ér%’orpélhe?ﬁese

nater opt 1 onal con a n & cons uent
nfhtérﬁaﬂsmtbférabm haee fa t@tal bhiess turstabbuenss byhivelghtsof a
derived froma hydrophl lic nononmer. These materials
h}é@@lp@f“&kﬂoymm%ﬂfé‘ a total of |ess than about 15% by

wei ght of a hydrophilic conponent. U S. Patent No.

5,693, 095 di scl oses fol dabl e, high refractive index

opht hlasmPcatdareinNons& 893, 995 dienloaeaifngiaaie | kight redtastive d0dex

obbiile B siARuRe' GonaRind STDBREE Rgu BBk of onty two

pﬂﬁaeaprcoHMéﬁtyl oarerxdrxvc a%ﬁﬂlbohvahj%ommﬁoﬂhéﬁ M€ one
formul a wherein: Xis
hydr@aphmmnonomer The aryl acryllc hydrophoblc monomer has the formula

X

|
CHo = C - COO~(CHg)m-Y-Ar

wherein: X isHor CH3;
m is 0-6;
Y is nothing, O, S, or NR, wherein R is H, CH3, ChH2pn+1 (n=1-
10), iso-OC3H7, CgHs, or CH2CgHs5; and
Ar is any aromatic ring which can be unsubstituted or substituted
with CH3, CoHs, n-C3H7, iso-C3H7, OCH3, CgH11, Cl, Br, CgHs,
or CH2CgHs.

The lens materials described in the ‘095 Patent preferably have a glass-

transition temperature (“T4") between about —20 and +25 °C.

Flexible intraocular lenses may be folded and inserted through a small
incision. In general, a softer material may be deformed to a greater extent so
that it can be inserted through an increasingly smaller incision. Soft acrylic or
methacrylic materials typically do not have an appropriate combination of
strength, flexibility and non-tacky surface properties to permit IOLs to be

inserted through an incision as small as that required for silicone 1OLs.
2
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mis 0-6; Yis nothing, O S, or NR wherein Ris H,
3B WEen H2n+1 (n=1- 10), JSO-OC3 H7 , C6 H5 , or CH2
w@2008946238nd Ar is any aromatic ring whi ch canP@EUS2008/078646
unsubstituted or substituted with CH3 , C H5 , n-C 3
H7 , iso-C3 H/ , CCH3, C6 HL | , d, Br, C6H5, O
CH2 C6 6 . The lens materials described in the '095

Patepbl IBREDYYcHAVREE) OHRTethadNRitéd Odtet RABRMALAIMifM
("T )‘é'éﬁ/\eenbézgutw-ezo and +25 0C. Fl e)?l bl e Hprove

gllstenmlgctﬂsm’calh@lsoééwdﬂgpfm@qu acedia faraulations.t §@et feroexgmple,

o BBl 3 82058, SB35 S0 RS, aRREES2b BN e

coRE&tiRIdnt i Wibledular WéfqiﬂsdfngEG ginmthadrylates Bawe an impact
Soft acrylic or nmethacrylic materials typically do
ona@@tqwngmﬁ risagce. &ﬁﬁﬁrﬂlm iuse of hsgheérfgp\ecular weight PEG

SAESELHEY, RN RS RO B g
pélgggnagic&lngit: Eg\:;PEGats%ﬂ;m;?lémOhmw Rol1 5 et%y| aasrle?rgb?rezd to lower
n“rcé%@&%mglatr rﬁm%mwg&&w%g% '%\%fgg' W PEG
AR otk T Wy S
irr&dxeaﬂpo@rrﬁmemgmtmf otpEeajdumtha@wtea alsoltends imdeaease the

Ugl i st e aﬁerfor {htggner a“{égg (‘:Li%)?f h| %rﬂsgqr dhlgher

n?dr@&nwahéltgm t PEG'TRﬁMVéﬁfé&%Ibﬁatse Hir8 9g8REfafly MROE EmkibledWrith
PEG concentrations (10 - , as conpared to | ower

hmtm@bmawh@mnp&@rau met hacryl ates (<1000 MW .
However, | ow PEG

Summary of the Invention

Improved soft, foldable acrylic device materials which are particularly
suited for use as IOLs, but which are also useful as other ophthalmic or
otorhinolaryngological devices, such as contact lenses, keratoprostheses,
corneal rings or inlays, otological ventilation tubes and nasal implants, have
been discovered. These polymeric materials comprise macromers containing

hydrophilic side-chains.

The subject hydrophilic side-chain macromers allow synthesis of
glistening resistant, low equilibrium water content, high refractive index I10Ls.
The use of a macromer having a hydrophilic side-chain allows incorporation
of higher molecular weight hydrophilic ingredients into a hydrophobic
copolymer formulation. Higher molecular weight hydrophilic ingredients are
more efficient glistening resistance ingredients than comparable weight
fractions of lower molecular weight hydrophilic polymers. This resulting

hydrophilic ingredient concentration reduction results in reduced equilibrium
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di met hacryl ate concentrations are desirable to

3PHFW@i n a high refractive index copol yner. Addition
wWo@RooPRG265 met hacryl ates al so tends to decr easeP€T1ES2008/078646

nodul us and tensile strength of the resulting

' h i ght PEG .
W e HENt | HEBS! S AYNRPaE AR BMEBh MAS [firaccular lens
tﬁ&f%ﬂﬂf@#ﬁgeﬁé&@( o:ugh@élﬁﬂﬁ‘éﬁnc@é'ﬁ'mfy of the Invention

| mproved soft abl e acrylic device materials which
are particularly suited for use as 10Ls, but which are
éﬂvhaln1c or

D48%i ces, such as contact
| enses, keratoprostheses cor neal rings or inlays,
otol ogi cal ventilation tubes and nasal inplants, have
been Unlessondicated qiheseispopl) rempenaat @mpun F§rRseperted on a

nlng hydr ophi li ¢ side-chains. The
9%&@@@2§£%§Grdﬁa”lic si de-chai n macroners al |l ow

synt hesi s of gl i st ening resistant, low equilibrium
wat er_ cont ent, h r ef rg ive |ndex 10_% The use of
a naa-hénéiev!%/l'ﬁ'é ialg, gp pé??l iRresg e VLTINS TG SOPOlymMers

cbng,g.%wa b%o%fdﬂc% Al Qﬁk%&é"o@fm a%WIai%yﬁw'bHBMér 4], b) 2

edients 1nto a hy IC Cco rrer fornmul at
dHugtiemairatedate ar mehhghtylatyohrmﬂallmkar [Zh@nddn) @rmsiraplmhc side-

BB R Ben WD dBaY s S BPBRET R TCOH 5aki AL [2¢]
iB]dBPEJE ). ‘Fh@@eﬁlﬁ%ﬁﬁateﬁé‘ls&ﬁa@%&n‘télﬁgnbbédﬂhgﬁrbdé fonomer [1],

|ngred|ent concentration reduction results in reduced
neyei thamr oewaoepmesniZdnand hingree tharfangc macsomedd2). adaless

|r{dd?a§a aﬁ?@er&r\ﬂa%s N'gfergﬁ% { a%aéh |ﬂ§récﬁ&gt é%@ﬂm%ﬁdb&%& Esgmpass

multiple monomers or macromers of the same formula and references to

amounts are intended to refer to the total amount of all monomers of each

formula.
R1
A
B.
A
11
wherein

B = -O(CH2)y-, -(OCH2CHa)n-, -NH(CH2)n-, or -NCH3(CH2)n-;

R" = H, CH3, CH,CHs, or CH,OH,;

n=0-12;

A = CgHs or O(CH2)mCsHs, where the CgHs group is optionally
substituted with —(CH2)nH, -O(CH2),H, -CH(CH3)3, -CgHs, -OCsHs, -
CH,CgHs, F, CI, Br, or I; and

m=0-18;



Det ai | ed Description of the Invention Unless indicated
SWh&Y@Wi se, all conponent anobunts are presented on a %
WO Woap4d235i s ("W . % ). The device material s of P€TIES2008/078646

10

20

present invention are copolyners conprising a) a

monof unctional acyylate or nethacrylate nmononer [1],
b) a difunctiona acrylate or nethacryl ate
cross-1inker ; c) a hydrophilic sidechain
macroner [ 3] (mhlg%fnay be a macronmer of fornula [3a],
[3b], [3c], [3d] ) [3e]). The device materials nmay
contain more than o menomer [1], nore than one
nononer [2], and norefthan one nmacroner [3]. Unless

i ndi cat ed ot herw se, g£rences to each ingredient are
i ntended to enconpass nultiple nononmers or macroners
of the same fornmula and references to anmounts are
intended to refer t ]the total amount of all nononers
of each fornul a. ? wherein B = - Q( CH2) n-

- (OCH2CH2) n- -NH(CH2)n- , or -NCH3(CH2)n- ; Rl = H,
CH3, CH2CH3, or CH2ZOH, n =0 - 12; A = C6H5 or O(CH 2)

Wh@fﬁHB where the C6H5 group is optionally substituted

V&E%gﬁg@e de%ﬁ%@,%&éﬁg‘zﬁg)&’Cm@% - OC6Hs,
W, W independently = O(CHgz)q, NH(CHy)g, NCH3(CHz)4, O(CH2)4CsHa,
O(CH2CH20)4CH;, O(CH2CH>CH;0)4CH;, O(CH,CH,CH,CH,0)4CHy,
or nothing;
J = (CHy)a, O(CH,CH20), O, or nothing, provided that if W and W' =
nothing, then J # nothing;

d=0-12;
a=1-12;
b=1-24,

R7 R?
R“MO A m)L
O e € [e]
)'( (@] X (0]
Y

Y
[3a] [3b]
\ R’ . CHy O
R e R®
\[(U\T K-T RIS e RSWX~Y

X xS0
Y Y
[3¢] [3d],
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m= 0 - 18 ;[2] wherein R2, R3 independently = H, CH3,
SEHPOMB, or CH2OH, W Wi ndependently = Q(CH2)d,

WOR0DiRay NCH3(CH2) d, OQ(CH2) dC6H4, O CH2CH2O) BB S2008/078646

O CH2CH2CH20) dCH2, O CH2CH2CH2CH20O) dCH2, or not hing; J
= (CH2)a, Q(CH2CH20 b, O or nothing, provided that if

Wand W= nothipg, thep J ! nothing; d =0 - 12; a =1
- 12; b = Igs- sH@al %] [3c] [3d] ,[3e] wherein
for formul a8 3}, [3b],) [3c], [3d], and [ 3e]

(col l ectivel #,x"¥prnula [3]") e =1 - 50; X =-0O,

NH, -N(CH3)-,y-N(CH2CH3)-, or -N(CBH5)-; Y = -H,

- (CH2) POH, - CH2CH2N(CHs) 2, - CH2CH2N( CH2CHs) 2,
-CH2CH(OH) CH 20+, - (&2CH20) qCH3, - (CH2CH2O)gH, p = 1

- 12; g =1 - 230; T, T independently = Q(CH2)d.,
NH(CH2 , NCH3(CH2)d., Q(CH2)dC6H4,

wherein for formulas [3a], [3b], [3c], [3d], and [3e] (collectively, “formula [3]")

e=1-50;

X =-0-, NH-, -N(CHs)-, -N(CH2CH3)-, or -N(CgHs)-;

Y = -H, -(CH2),OH, -CH2CH,N(CH3)2, -CH2CH2N(CH2CHs)»,
~-CH,CH(OH)CH,0H, -(CH2CH,0)qCHs, -(CH,CH,0)qH,

0]
”‘m\/\%
-(CHzCHzO)quHs, or ;

p=1-12;

qg=1-230;

T, T' independently = O(CH3)y, NH(CH3)g, NCH3(CHa)g, O(CH2)¢CesHs,
O(CH,CH,0)4CH,, O(CH2CH2CH20)4CHz, O(CH,CH,CH,CH,0)¢CHa,
or nothing;

K = (CHy)a, O(CH,CH;0O)y, O, or nothing, provided thatif Tand T' =
nothing, then K # nothing;

d=0-12;
a=1-12;
b'=1-24;

L = H, Cl, Br, -CH,C(O)CHs, CH2C(O)C(CHs)s, -CH2C(O)CeHs, -
0 0
CH,C(0)CgH4OH, -CH,C(0)CsH4OCHs, \é , \ij@ , or
-CH,CH=CHy;
R* R® independently = H, CHs, CHyCHs, CH,CH,CHs, CH(CHa)y,
CH,CH2CH,CHs, or CH,CH(CHa)z;
Rs = -CO,CHs, -CO,CH,CHs, -CN, or -CONHCH2CH,CH,CHs;
R’, R® independently = H, CHs, CH,CHs, or CH,OH;
M = -(CHy)a~; and
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O CH2CH20) dCH2, O CH2CH2CH20) dCH2,
SHIEMCH2CH2CH20) dCH2, or nothing; K = (CH2 ,

w@@BRAEERO) b , O or nothing, provided that ifrPdI/Easmos078646

= nothi ng, then K* nothing; d =0 - 12; a" =1 - 12;

%@ L = H a, Br, -CH2C(OCH 3, CH2C(O C(CH

3)3 a’ CI—?Z O C6 - CHZC( O C6H4OH, - CH2C( O CoH4AOCHS,
- CH2CH=CH2; R4, R5 i ndependently = H, CH3, CH2CH3,

CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, or CH2CH(CH3)2; R6
Pfefea@gcmenome,@ la [1are thoseqgeiein: 2CH2CHC H3:

8_|_6@ﬁ§gd&n_t(§&%c%ngl—l3 CH2CH3, or CH2OH, M =

ferred nononers of fornul a
[1] Rﬁ&il-h@SECM@ereln = -Q(CH2)n- or -(OCH2CH2V ; 5
Rl = -Hor -CH3; n :1- 5; A=-C6H5, QCH2)nC6HS5;
and m=10% 4 .
A= -CeHs, O(CHz)mC6H5; and

m=0-4.

Preferred monomers of formula [2] are those wherein:
R?, R® independently = H or CH3;
W, W independently = O(CHy)q, O(CH3)4CeHa, or nothing;
J = O(CH,CH_0);,, or nothing, provided that if W and W’ = nothing,
then J # nothing;
d=0-6;and
b=1-10.

Preferred macromers of formula [3] are those wherein:
e=2-40;
X =-0- or -N(CHj3)-;
Y = (CH2CH20)qCHs, -(CH2CH20)4H, or -(CH2CH20)4CsHs;
q=2-23;
T, T’ independently = O(CHz)4 or nothing;
K = O(CH,CH>0)y or nothing, provided that if T and T' = nothing, then
K # nothing;
d =0-6;
b'=1-10;
L = H, CI, Br, -CH,C(0)CgHs, -CH,C(O)CeH4OH, -CH,C(O)CsH4OCHa,
or -CH,CH=CHy;
R* R®independently = H, CHs, or CH,CHs;
Reg = -CO,CHs, -CO,CH,CHj3, -CN, or -CONHCH,CH,CH,>CHs;
R’ R® independently = H or CHs; and
a’=2-12.



20

25

30

0 Preferred nononers of fornula [2] are those wherein:
3RAF W8 i ndependently = H or CH3; WWindependently =

W@e@kAY35 O( CH2) dC6H4, or nothing; J = O CH2CHXO)/DS108/078646

not hi ng, provided that if Wand W= nothing, then J ?
nothing; sd=0- 6; and b =1 - 10. Preferred
macronmers of fornmula [ 3] are those wherein: e = 2 -
40; o X =-0 or -N(CH3)-; Y = (CH2CH20) qCH3,

- (CH2CH20) gH, or (CH2CH20) CéHs; q =2 - 23, T, T
Masd @p@‘ﬂd@dtmgcrﬂn@{rw)‘@nmla Mtafeﬁgosamhe@wwc)) b'
or not hg provided that if T and T' = nothing, then

g d =0-6; bb =1-10; L=H d,
Br -xGHZ@(O)OGHS -CH2C( O) C6H4OH, - CH2C( O C6H40OCH3, O
CH2 CH=CHZ; o R4, R5 independently = H, CH3, or

CroOe= (@5:GHOREHS, - CCRCHRCHS, - ON, O

- CONGHZ CHRCH2 CHB;
T, T' independently = O(CHy)g, O(CH2)¢CsHs, or nothing;
K = O(CH,CH;0)y or nothing, provided that if T and T' = nothing, then

K # nothing;
d=0-6;
b'=1-10;

L = H, -CH,C(O)CgHs, -CH,C(0)CgH4OCHj3, or -CH,CH=CHy;
R* R® independently = H, CH3, or CH,CH;

Re = -CO,CHgs, -CO,CH,CHs3, -CN, or -CONHCH;CH,CH,CHs;
R, R® independently = H or CH3; and

a’"=2-12.

Monomers of formula [1] are known and can be made by known
methods. See, for example, U.S. Patent Nos. 5,331,073 and 5,290,892.
Many monomers of formula [1] are commercially available from a variety of
sources. Preferred monomers of formula [1] include benzyl methacrylate; 2-
phenylethyl methacrylate; 3-phenylpropyl methacrylate; 4-phenylbutyl
methacrylate; 5-phenylpentyl methacrylate; 2-phenoxyethyl methacrylate; 2-
(2-phenoxyethoxy)ethyl methacrylate; 2-benzyloxyethyl methacrylate; 2-(2-
(benzyloxy)ethoxy)ethyl methacrylate; and 3-benzyloxypropyl methacrylate;
and their corresponding acrylates.

Monomers of formula [2] are known and can be made by known
methods. Many are commercially available. Preferred monomers of formula
[2] include ethylene glycol dimethacrylate; diethylene glycol dimethacrylate;
triethylene glycol dimethacrylate; 1,6-hexanediol dimethacrylate; 1,4-



R7, R8 independently = Hor CH3; and a" = 2 - 12. Most
3ENEPred macroners of fornula [3] are those wherein:
W@20099462380; X = -O; g =4 - 15; T, T indepePdBn$1098/678646

QCH2)d', Q(CH2)dC6H4, or nothing;, K = QCCH2CH20) b or

b n{%{n'%'p% &eﬂlac(gﬁateg h{j héefmgﬁg&%hariol%hheltrr\]aqdryltape% nar%<d 1their

- CO2CH2CHS, -CN 1or C(]\I HCH 2CH2CH2CH3 R7 RS

i ndepgndent | H_or r
RS T i BB Baos R fadi slIBIET o are

5 CHMME?@F&H%SQ%ME(& igxsorakeinstarizesPah@ntamose Madélby Okidbwn
and 5 892. Many nononers of fornula [1]

Mesheas. d\ﬂmrpmwerramféormtdm[%] Wb%mﬂdﬁ bssevalertly attaching

a né@&ﬁf:ernggat eapdﬁr ?% ﬁ"?{tﬁ%fﬂ?nﬂ hghﬂ{ﬁ léfea BR8ZY lor branched
aawnb@nyhelhappwlcrpiﬂmer Wmt@can@lphaﬂvfdbmxyyltermmated poly(alkyl

methacr | ate; 5-phenyl pentyl methac

| a
)erpﬁwber@frﬁg%q@@qipg -annic po y¥nerlza’t|on using an initiator
10 contalnlng a protected hydroxyl group, that following deprotection, is reacted

with, for example, methacryloyl chloride or methacrylic acid to produce
macromer [3a]. The terminal hydroxyl group may also be reacted with other
reagents, for example isocyanatoethyl methacrylate or vinyl benzyl chloride,
to produce a terminal polymerizable group. See, generally, U.S. Patent Nos.
15 6,221,991, 3,862,077 and 3,842,059, the entire contents of which are
incorporated by reference.  Alternatively, the polymerization may be
terminated with an aldehyde and subsequently reacted with methacryloyl
chloride to produce functional macromer [3b] (See for example, U. S. Patent

Nos. 6,221,991 and 5,391,628).

20

CH, CHjy
OYL
N\‘/j W I

O 0 QO 0

CH2 C'7H2

CH, CH,

(o] (o]
P —r
ah  [3a] 9 Chy [3b]

Macromers of formula [3c] can also be prepared using atom transfer

radical polymerization (ATRP) conditions. For example, a hydroxyl terminal

25 initiator (hydroxyethyl bromoisobutyrate) can combined with copper(l) halide
and a solubilizing amine ligand. This can be used to initiate the polymerization

of an acrylate or methacrylate monomer. The resulting hydroxyl terminated
poly(acrylate) or poly(methacrylate) can then be reacted with methacryloyl
chloride or isocyanatoethyl methacrylate. See, generally, U.S. Patent Nos.

9
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protecte roxyl group, that

2000) 39y 6@4@9p6®47ecﬁltemat|velyr @acataty_tlwcthlam fransfex seagent may

th hi. d
bR LS S RChRL

b S PR

Al Fpgucs

nMetR&&9Rc Méc*ﬂorﬂbhém&@@ﬂ%mﬁﬂaf[m] %é’é’rﬂir%xample Norman, J. et

i socyanat oet hyl net hacryl ate or "vinyl

benzyl chlori de,

at. der:@Mrdecdese‘mﬁzna% 54896 T aty Bogr Su. Seet al. J. Po/ym

6,221 ., 991
T 200 35, 07 B Mastomgra et fpuntie f9e] A3 pe
pfdm%aof&t@&nwer By %b%/‘ﬂr‘iéhzaﬁbh o fRd briencetda thiol functional

ﬁol ymeri zati on nmay
chain transfer agent foIIowed by reaction with methacryloyl chloride or

ts Z:%J”y’

isocyanatoethyl

methacrylate.

For example, see Chen, G.-F. et al.

Macromolecules 1991, 24, 2151.

20

CHs
)L“/O\/\ Ow
(e}

CH2
9“2
0

—f—
q CH3

CH, CHs
CH @
5 2 g CHs
9.
[3c] a4 CHy [3d]

The copolymeric materials of the present invention contain a total

25 amount of monomer [1] in an amount from 70 to 98 %, preferably from 80 to

95 %.

The difunctional cross-linker [2] concentration can be on the order of

0.5 to 3 % of the total concentration, and preferably from 1 to 2 %.
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termnated with an al dehyde and subsequently reacted
3 tFHVRet hacryl oyl chloride to produce functional
wore@poness [ 3b] (See for exanple, U S. Patent NOBUS2008/078646
6,221 ,991 and 5, 391 ,628). [3b] Macroners of fornula
SO be ar ed u3| atom transfer radical

3
Lofiﬂg’%ﬂ}%&raﬁs pf; Ef%ﬁ‘a.'w en haye %t)?lg Asi @ne macromer of

i]ydm?éyltotb?ram%t d)fnh'tdc%rﬁér ([B‘P/@é?éb{@é hoH the deswed physical
br onoi sobut yrate) can comnbi ned h cop hal i de

psererties donbel deMiceymateials | |T¢@mppchrmsn@ mate@alaszédhe present
initiate I |zat|o of na |ate

WEHBI IS B ec8he T ot AafS YaRyRh as much as 15
% ©f Mhadbeér 8]. yP%Tébde Qhe@opb@‘nﬁr@&é\ﬂ@é Yh#ERAISGAN contain
then be reacted wth nmethacryloyl chloride or

1i sot§ aMide oeft macrereehddk yIMeeE p@‘@rat@bnﬁ@rﬂeylceungtenals will
oRRERR 5 4 B kg 1 oA, MR g o

ceﬁﬁlmﬂu-shm %loﬁnﬁﬂ%’meﬁ\[:ﬂoute to soft el astoners,
l\/acrorml ecul es 2003, 36, 6746-6755; |shizu, et aI .
" Aggr egati on behaviors of AB-type brush-bl ock-brush

h
et o) SORITRRAC RIS i BRAIS SURDR!Rent B, Sbtionall
cahtajn ' @mtdremcﬂeofngredlents selected from the group consisting of
R0 808, S5O T8 e, e
d@é&/ﬁ:@ rﬁafé%pof tH@pr‘é‘s@ﬁkmveﬂ%r}/ E&htaifd0db ofher |®ré&§bh§313531des

Facil e Atom Transfer Radi cal

tr?ra)|ny¢mmer<.ﬁt pblfprmuléxetmoayd d2hptbe mactuer (3] @nd the optional
oSt ORGS0 0 BB i Lo
Alternatively, a catalytic chain transfer reagent may
Reactive UV absorbers are known. A suitable reactive UV absorber is 2-
(2'-hydroxy-3’-methallyl-5'-methylphenyl)benzotriazole, commercially available
as o-Methallyl Tinuvin P ("oMTP") from Polysciences, Inc., Warrington,
Pennsylvania. UV absorbers are typically present in an amount from about 0.1
- 5 %. Suitable reactive blue-light absorbing compounds include those
described in U.S. Patent No. 5,470,932. Blue-light absorbers are typically
present in an amount from about 0.01 - 0.5 %. When used to make I0Ls, the
device materials of the present invention preferably contain both a reactive UV

absorber and a reactive colorant.

In order to form the device material of the present invention, the
chosen ingredients [1], [2], and [3], along with any of the optional ingredients,
are combined and polymerized using a radical initiator to initiate
polymerization by the action of either heat or radiation. The device material is
preferably polymerized in de-gassed polypropylene molds under nitrogen or in

glass molds.
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be used in conjunction with living polynerization
33BEEMMPques to produce nethacrylic macronmonomers of
wo coroons@3f 3d] . See for exanple Norman, J . et HFT/US2008/078646
thronolecules 2002, 35, 8954-8961 , or Bon,

et al Pol 15 Scl 2 8 '
Macr M?gleof p%'%?qﬁﬂ?%:“(fn:se]n'%érsbe'nﬁﬁ'?gu C%&me“g In't?aqg'% and
pﬁé@'miléiorstPi%@éﬁé@fHe?ﬂial Wﬂldt&stlh@!u@é PERINGEFredf- ra%ilddﬂ llrﬁﬂ|ators
functional chain transfer agent followed b

suech h aset kot dperaitethibhexanoatr y amsk oét&@ﬂt butylcyclohexy')

oBEBES et )" B8, FRsde L om Ao

Onehticalelisc. Otrﬁda@opnlm&ﬁ@)t Pantienkarlg nn casésiwhese m& aiatéﬁals of
anmount of nononer [1] in an anount from 70 to

th dxresesl pventien 5 16! HrIEN TREDHIGREABSREING Chrofophore,
t h

o53' SRSBIRYs"PRRER BERLSRPIE OBk histd g o

2{4, emimetrwl-be?ifzadeipvfmhgkpMS;)hMe tdxejqor mrentermakhe ra\nadable as

Lﬂglglgo be% Em%gﬁg%hgn C(g&}a}rlgg &9&% gpro&}lna ntInf%ifators

akd Qﬂ:ﬁééllyeﬁrécs‘éht tlrli‘%ndSH'io‘Eﬁt ERyual 't@'a%ouﬂ_@e"/@%?%élm'tﬁe total

materi al’s of present i nvention contain a total of
fermulationt weight, vandJ/mm@l preferabbntesisithag 2ntcef the totl Jeratulation.

AEB ey for reBngatnot oG BRPTHELf affngS e intfator
V\Miglﬂ iPh6f inERBEY in tHeeforlAMiation WRlighti%alcalcudtioncont ain 1 -
% of macroner [3]. Most preferably, the device

rraterlals will contain 2 - 4 w % of macronmer [3]. The

COpOH%ge[PérﬁcﬁginSEb%tti%i & hehgldiferts AREHIbdd ¥65d GRd the

opti onal
identity and amount of any additional components are determined by the

desired properties of the finished device material. In a preferred embodiment,
the device materials of the present invention are used to make 10Ls having an
optic diameter of 5.5 or 6 mm that are designed to be compressed or stretched
and inserted through surgical incision sizes of 2 mm or less. For example, the
macromonomer [3] is combined with a mono-functional acrylate or
methacrylate monomer [1], a multifunctional acrylate or methacrylate cross-
linker [2], a reactive UV absorber and a reactive colorant and copolymerized

using a radical initiator in a suitable lens mold.

The device material preferably has a refractive index in the hydrated
state of at least about 1.50, and more preferably at least about 1.53, as
measured by an Abbe’ refractometer at 589 nm (Na light source) and 25 °C.
Optics made from materials having a refractive index lower than 1.50 are
necessarily thicker than optics of the same power which are made from
materials having a higher refractive index. As such, IOL optics made from

materials with comparable mechanical properties and a refractive index lower
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contain one or nore ingredients selected fromthe
3O consi sting of pol yneri zable UV absorbers and
woiogrnenszabl e col orants. Preferably, the deviPer/Us2008/078646
mat erial of the present invention contains no other

i ngredi ent,s_pbesi des  t he nmononers.of fornmulas .

thesy' abeid iy §$OH§P3F‘§}’ repiyre hEel%tb‘ﬁ%n%rgﬂol'QH%anaBPr
n%aﬁ’féﬁi%hbers and pol yneri zabl e col orants. Reactive W
absorbers are known. A suitable reactive UV absorber
is 2-

(2, st R TR e o WO REB6 hehaed e

ciéjpélMﬁBré of tm%m%\@ﬁﬂsﬁ shbORt be \6hbsEmGoothat the copolymer
ennsl)él vani a. UV absorbers_are typically present

haswugiess tensiins jemperatures(Ty) nglpfesieethadazlqul 37 °C, which is

ophHG, i SRR RGPS Eal e, hARE dgss: Hihon
tdripératirey higres ahan |3f7r °@1awm®ltn$um‘abwﬁwbmetm doldable IQLS; such
% Wen used to make I A.s, the device nm

lgmiees could ROWRS Hllegr &t fofdast ot CoeIP g aROE ' ﬁéa&o f?oér\]fveould
U;\{ FRSPIRElnfY A {‘l@l‘ﬂﬁél' ESd)Pr bRip @Fﬁture' n Rl @ebréf&ré@ftm use

devi ce naterla I nvention,
cop«ﬂymrs fpved) angklsh 1t]'anq|tk]n tempemqlre abmng/hat tbeI@\Mynormal

| d and
038y SEHEPPIANIS I aEi Ba NERTIE 0BT aPG AL o 8- about 20
I%' ohi gkt %th@L&hﬁaé@tdf%cﬁfco@o%@érsw b&'rolled or folded

radi ation. The device materi al is preferab
cpovenientlyz atl roamdéergeesatitrepdlyyisr mepreies Bl @lg‘emﬁ@ek scanning

C?t?{'h%g&g?to{ q @/nﬁbg%ggg l&%erﬁﬁﬁ%cfgt @}epr%il%ﬁ{t'd? %é Yansition of

thdpé st fixtdurie@r s. Preferred thermal initiators include
peroxy free-radical initiators,

For IOLs and other applications, the materials of the present invention
must exhibit sufficient strength to allow devices made of them to be folded or
manipulated without fracturing. Thus the copolymers of the present invention
will have an elongation of at least 80%, preferably at least 100%, and most
preferably greater than 110%. This property indicates that lenses made of such
materials generally will not crack, tear or split when folded. Elongation of
polymer samples is determined on dumbbell shaped tension test specimens
with a 20 mm total length, length in the grip area of 4.88 mm, overall width of
2.49 mm, 0.833 mm width of the narrow section, a fillet radius of 8.83 mm,
and a thickness of 0.9 mm. Testing is performed on samples at ambient
conditions using an Instron Material Tester (Model No. 4442 or equivalent)
with a 50 Newton load cell. The grip distance is set at 14 mm and a
crosshead speed is set at 500 mm/minute and the sample is pulled until
failure. The elongation (strain) is reported as a fraction of the displacement at
failure to the original grip distance. Since the materials to be tested are
essentially soft elastomers, loading them into the Instron machine tends to
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such as t-butyl (peroxy-2-ethyl)hexanoate and
3g1FWert - but yl cycl ohexyl ) peroxydi car bonat e

w@ cwooe2ss al |y avail abl e as Perkadox(r) 16 frorCHKEm08/078646
Chem cals Inc., Chicago, IIli noi S). Parti cul arly in

R s B ST o B BBl pEAAL o8 B
pRicRlalig&fitHeheampld, “I‘ﬁisor'iéipé wlrédiﬁ:eblﬁézsﬂdélpaﬁé Ffdﬂb\ﬂée a more
oxide initiators, such as

cgnsus’@nttrraaémgu -@engomedﬁpmlg/mpp@slpﬁdﬁ@ oxiadgesired value

BETE UL Ao L0 el I g o

nemmw CHblaterr &s e mstaraan@cmwsubpewahe tst?ewetrhlrﬁcl%ve at
or less of the total fornul ation

Ofp strainabY QUNGS NPHHHS ™, Bé%fstf%(@&/%chw } amﬂ 690 ‘Rsstrain

d4$16, for purposes of calcul ating conponent
(Jﬁ’guﬂnﬁ{",wti%é' initiator weight is not included in the

formul ati on wei ght % cal cuI ation. The parti cul ar

" dentOCs mape i opBfalig SRiRe AR oh i BiRseNg yention
afet Sopd n%@.s?é/ntt ke %E?érﬁr?gis Rh@@eaﬂqbesmafertalrse f iQlistMths are

deV|ce mat er 1 al referred enbodi nent, the device
mselrechla@cofdlmgwéo phesf@lﬂowungvmth oiﬁharwease@e tal ghsgtenings is

s 6V e Bem et adeBl b it batin fita VB ob Apaf glass

chBre8 RindlddHifgldeidiized Rater ref bafandedSaft'sdl@fsh. FAé vial or
exanpl e, the nmacronononer [3] is conbined with a

ghassceHamioeri isrthen ataogddnte awatet batbrgreheateddactiefC| Samples
e _or. msthac 6%ﬁte cro I|nk%|y24

afaf? bg maRAINGE SR RE A TaiRuTTEL G Ro-ChRE

12N HhobPPOMHBBNIAIZAIHSS BHambeR fRin ¢duled 3 @mbidnttemperature
sui tabl e | ens nol d.

for a minimum of 60 minutes and preferably 90 + 30 minutes. The sample is
inspected visually in various on angle or off angle lighting to evaluate clarity.
Visualization of glistenings is carried out at ambient temperature with a light
microscope using a magnification of 50 to 200x. A sample is judged to have
many glistenings if, at 50 — 200x magnification, there are approximately 50 to
100 % as many glistenings as observed in control samples based on 65
weight % 2-phenylethyl acrylate, 30 weight % 2-phenylethyl methacrylate, 3.2
weight % 1,4-butanediol diacrylate, and 1.8 weight % oMTP. Similarly, a
sample is judged to have few glistenings if there are approximately 10 % or
more glistenings relative to the quantity observed in control samples. A
sample is judged to have very few glistenings if there are approximately 1 %
or more glistenings relative to a control sample. A sample is judged to be free
of glistenings if the number of glistenings detected in the eyepiece is zero. A
sample is judged to be substantially free of glistenings if, at 50 - 200x
maghnification, the number of glistenings detected in the eyepiece is less than
about 2/mm°>. It is often very difficult to detect glistenings, especially at

surfaces and edges where more defects and debris have formed, so the
14
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The device material preferably has a refractive index
3381FtY@ hydrated state of at |east about 1.50, and nore
wpe@besabd y at | east about 1.53, as measured bRCHIS2008/078646

Abbe refractomater at 589 nm (Na |ight source) and 25

tics, made from ngterl al.s having a,refractive

SRR ARSI hARTOLOROUR 6e  Sie UM B ik dernifving the
nﬂag\;fllf%%tlef\ Ibbﬁlss(%@e PRORY, thai éﬁbrﬂir% |?§d&aﬁﬁ@§hméﬁd itRé Sield

ng a hi refracti've i ndex. suc Ol optics
conditions c()mlngtbeuﬂn drightfield andnolaria feld eeuhitiondn an attempt to

operties and fractive index | owerthan about 1.50
dg%r?g S?SFQa‘aP?Q['?e‘SPQ?Fve| y larger incisions for 1QOL

i npl antation. The proportions of the nonomers and
macroner to be included in the copolynmers of the
pres'erhe copaymesh ofhibel gresent Howetioso masdt prefierably have an

SRR SR ED LB LR ot iy

deRiTARied BY Condlonnsi gryn@vd hgdgités Sapi wdigitn First, the dry
t enper at ures hi gher than 37 OC are not suitable for

sarple weightdambiained stheautbs sasprleds clagedl tha puablestqriginer
aRb d |Ifﬂ)‘?§teﬁt| tcfégBﬁ zﬁﬁ%%ﬁéﬁ?%%@sﬁrbe%qeﬂ%rw%qopgf least 24

unro nor erature
hprTefeesamrblé cns UBen crepmivysdeiremhme ag- |an|gbdsld2®r arseds surface

t enper at ur e at beI W nor rature

WaETq IS ERTBPVE Znd, %‘%@&fgt %M @eerrgu,ggg V the

fcﬁ@wm% la: %E’W@Ler'ég/?ﬁ F’L/)PﬁO@UCh copol yners
conve ent

can ed or fol room
terrperature T9 is neasured by differential scanning

oo OO bt i i BBl HELE BB BiAlth can e
of any design capable of being stretched or compressed into a small cross
section that can fit through a 2-mm incision. For example, the I0Ls can be of
what is known as a one-piece or multi-piece design, and comprise optic and
haptic components. The optic is that portion which serves as the lens and the
haptics are attached to the optic and are like arms that hold the optic in its
proper place in the eye. The optic and haptic(s) can be of the same or different
material. A multi-piece lens is so called because the optic and the haptic(s) are
made separately and then the haptics are attached to the optic. In a single
piece lens, the optic and the haptics are formed out of one piece of material.
Depending on the material, the haptics are then cut, or lathed, out of the

material to produce the IOL.

In addition to IOLs, the materials of the present invention are also
suitable for use as other ophthalmic or otorhinolaryngological devices such as
contact lenses, keratoprostheses, corneal inlays or rings, otological ventilation

tubes and nasal implants.
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For 1 OLs and other applications, the materials of the
3pG1EsMAt i nvention nust exhibit sufficient strength to
w@bkdoomsatayi ces made of themto be fol ded or naPCPUbBDEW 8646
wi t hout fracturing. Thus the copolymers of the present

vesiion S D9KC el S1aBten oL ohuopsleA%ee o

ard fterddo @mast%t%ebwndtm.mlmfg es that |enses nade of
such materials generally will not crack, tear or split

when fol ded. El ongation of poI ymer san‘pl es is

E&f‘f‘ﬁf’gtg d on dunbbell shaped tension test specinens
mmtotal length, length in the grip area of

4.88 mm overall width of 2.49 nm 0.833 nmw dth of
the narrow section, a fillet radius of 8.83 mMm and a
t hi clledBonemery prasslivkerng@nd indiateisnaeren pyEehasesd from

BhasBRRi oS BB, (Ho PR AR ek b ing G2 rom
poBl(éthylBme glyicpl)d550 aneroimetiagtetabr IMonamatithcaylate (“PEG MA

crosshead speed is set at 500 mm mnute and the s )

558" pulwedmagtamer 3] iIneleculan weighis yearediseds t P@lwﬁﬁq EWA 4.1k
nped afractien the. ﬂﬁﬁ%{@ t

?E@h@ o‘} ﬁg?ha /T\‘)F ?d? ?Panérje % ﬁ’lcae t earra eﬁ?/éy?g and

b@lyPEﬁ—W\ a06ké$Gé’m NaI1IQ(3($(DJfMW/®M,asﬁ s e,= llBpdRadenylethyl

m g ﬁ%ﬁ@ﬁgeg?ﬁﬂrb@ﬁﬁq‘?ﬂ%?en&%\%ivtvé‘é%a@\ passed

B’é’%b Salf?gli’rﬁaean %égls%dsﬁffﬁ' Ry p-HUrStohﬁéé’S 2 Phenylethyl

a nore consl stent
axcadahenq“PEﬁeoe bérerys amrylate s(“BeA)l oanidd1 Mebutadediot e@iacrylate

‘ (1t | | 03 t 005 N the st
IR e Prtted Hag efune ChbirRErSth it 1 dlsehs
Az'&%@dlﬁi@y%ﬁﬂﬁl@U@AFBW@QvéH rédﬁ)@stéﬂlﬁécﬂro?ﬁ rnt’r’étﬁaﬁ@lf p’rﬁbratb use.

0% strain ("Young's nodul us"), 25%strain ("25%
Dtﬂﬂhhmgylyqulme)g;@)@e%)@ﬂmrbpnate (“Perkadox~16S™), 2-(2’-Hydroxy-3'-

t-butyl-5'-(3"-(2"”-hydroxy-3""-methacryloyloxypropoxy)propoxy)phenyl)-5-
methoxy-2H-benzotriazole (“UV13"), and ortho-methallyl Tinuvin®P (“oMTP”)

were used as received.

Polypropylene molds were vacuum de-gassed at 90 °C prior to use.
The molds were placed in a nitrogen atmosphere glove box immediately after
degassing. The monomer(s), macromer, and cross-linker were combined as
indicated in Table 1. AIBN or Perkadox®16S initiator was added (0.5 —-2.0 wt.
%), the solution was mixed thoroughly then placed under low vacuum to
remove any trapped air bubbles, back-flushed with nitrogen, and immediately
placed in the glove box. The monomer formulation was dispensed into
vacuum de-gassed polypropylene molds using a syringe equipped with a 0.2-
um PTFE filter. The filled molds were placed in a convection oven for 1 hr at
70 °C, then 2 hrs at 110 °C. The resulting polymer samples were removed
from the molds and extracted in refluxing acetone for 6 hours, rinsed and air

dried, then placed under vacuum at 70 °C for at least 15 hrs. Tensile
16



("100% nodul us). 1OLs nade of the ophthal mc device
3¥HFNVPal s of the present invention are nore resistant
wao o00ghi@seni ngs than other materials. G i steni POEUS2068/078646
neasured according to the followi ng test. The presence

toreltistine. EIYG TBralinG: risiRac o es ARG BHax were

d@%‘ﬂ 5&:&5&1 OREGhethlbdd dRILANSS gb@@é t Thelrgsi®are listed
e vial or glass chanber 1s then placed into a water

imaablept.eheated to 45 OC. Sanples are to be naintained
in the bath for a mninmumof 16 hours and preferably
24 + 2 hours. The vial or glass chanber is then cool ed
to anbient tenperature for a mninmum of 60 m nutes and
preferably 90 + 30 m nutes. The sanple is inspected
visually in various on angle or off angle lighting to
eval uate clarity. Visualization of glistenings is
carried out at anbient tenperature with a |ight

m croscope using a magnification of 50 to 200x. A
sanple is judged to have many glistenings if, at 50 -
200x nmagnification, there are approximately 50 to 100
% as many glistenings as observed in control sanples
based on 65 wei ght % 2-phenyl ethyl acrylate, 30 wei ght
% 2- phenyl et hyl nethacrylate, 3.2 weight %

1, 4- but anedi ol diacrylate, and 1.8 wei ght % oMIP
Simlarly, a sanple is judged to have few gli stenings
if there are approximately 10 % or nore glistenings
relative to the quantity observed in control sanples.
A sanple is judged to have very few glistenings if
there are approximately 1 % or nore glistenings
relative to a control sanple. A sanple is judged to be
free
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of glistenings if the nunber of glistenings detected
33GIFVi@ eyepiece is zero. A sanple is judged to be
weuiwshansi ally free of glistenings if, at 50 -PRDUR2008/078646

magni fi cation,

the eyepiece is less than_a

the nunber of glistenings detected in

very difficult to detect

surfaces and edgE@rmH@t@'\@Pﬁ‘Rﬂﬁ

TePG Ly

2/nm

@%t[!e

3.

It

is often
especi al ly at
tald debris have

formed, so thesanple is rastered throughout the entire
volunme of the Innc IQr\IIIﬂ the I‘Ynﬂhlflf‘ﬂ ion—l-evels
('5|O - 2 OK) it epﬁﬂert U %@,3% Jllglﬁ nagm amﬁbﬁchepﬂyz)eg
fli Bl [d Wi ktuP NS wheb'S | NP Ot o) Tl 1@begl d\ﬂfdt/-o)darm .
flielld conditions) injan atitenpt|to detect t K8 pr Be
af ool 1 §leni ngs.| Ehe copol yney,s pf the pgeseng, -
ivept-onrest—preferably-rhavre—pnr—egu-H-biHum-wat-er
gohtlenP'(EWE) of 20! 5| - 3. 0%3*'EVWC may |bé’ 3.0 -
gravi n@tirical l'y detefm.oned b;)o canpari sen of gfy and-
yUI at cf."é sarpte VV7CI t—Fit sto hre—ch y s pte—werght
i|s3 optHi’ned,” t hed 1 he sanpl €% s| placed'Pnla 3Yitablé
gomtjaisaer | and equi-l i brated itoo de-i-onijzed H2@at p -
[.rseb(,r7' g)gej tenperature for qtooi sast— 241 T'r% oo e
ils’then r enmoved fromthe de-ionjized H2G exEESs
qus f aeessnat e i{s2xoenpviedd andst he sanpl e- i $ waitghed. -
T erm neq. py flofl.oW ng fornuta: YEWC = _
[(\?/\J’r EQ/ wt dry) %/gB\ h@gol X 1"? Q1O s lcaons r||2r'* edl of
tlhe dewdsce rrmt ar iws o$99tre1|@'¥e5en{ iilnventi ox1can be
qf g any, gesidn dapapl £ 9, Berpg stret¢hed or gconpfessed
itrt ol a sl cross sbction-that{canfitthrougha2-Am
[|N@i |sEeN. | For ex&fBl e,"%Phe I'@Ls| can be of Wl i5 -
Kngwn as a Hee-pi ece| or_ mil Yipr pl ece desi gh, apd -
q -se—pptierandhapticrconpohents—Hheropti+e—sS
t|h'gt | POt § c?ﬁo\/vh ch serves [ad% he |ens and|t h -
13 - 96.50 - - 1.50 - - 2.00 -
14 - 95.49 - - 1.50 - - 3.02 -
15 - 95.98 - - 2.00 - - 2.02 -
16 - 94.96 - - 2.03 - - 3.01 -
17 - 90.48 - 5.00 1.50 - - 3.02 -
18 - 95.47 - - 1.51 - - - 3.02
19 - 93.46 - 2.01 1.51 - - 3.03 -
20 - 93.24 - 2.25 1.51 - - 3.00 -
21 - 92.49 - 3.01 1.51 - - 3.00 -
22 - 91.47 - 4.00 1.51 - - 3.01 -
23 - 87.99 - 7.50 1.51 - - 3.00 -
24 - 85.49 - 10.01 1.50 - - 3.00 -
25 - 83.68 - 10.01 1.50 1.80 - 3.00 -
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haptics are attached to the optic and are |i ke arns
33HatWhol d the optic in its proper place in the eye.
wab@oop28x and haptic(s) can be of the sanme orPCT/US2008/078646

different material. A nmulti-piece lens is so called

because the optic and the_haptjc(s) are nade

separately and then_the h_gﬁsﬁ"bé are attached to the

optlieasilerand Thagnal Brepertiesy % EWEcang Glistaning hest Results

h ptir‘q are formed out _of one pi ece of mterial

Dependiing [0suatnhe | mabakt al |, t‘??@'t hapticcs are then cut,| R
iIor| |sutived, | Cirtakof  Mheiluat|erRdoalit O B 0qudietertitve || BLE) 1|n@2°c,

addi tY%8h tjo MBa's, t ABmatler (ks of t he present dry)

0I nver18t120n ar ¢04a| $0 %Ot apl e 7T5C|)I‘ US&?@S OEVIQW ?‘;5 _
q o]

onht halm ol or otorhinolarlvnaologica evices
At nar-m-c—-oF—ot-oFn-hol-alkyhgologhca ey

Ll
T oo IO

o g ch—ag
icgnt &3 | enséd, ker 8 %pr gst BS8es, @6f rjeaNoten| gy s6®r | 1.5537
2l 1INgSp o30t o ogjcal veqdo | gt gt ubesgand pasal | 24 | 15513
+HAplant-s—Hhe+naventon—wiH—befurther—i-Hustrated—hy
3tHe faoll owi ng-exanpl es, which are ##t gnd®@% o |be09 | 1.5480
4 ||l usideativeqgput natssl i mitiong. EXASPUE Lo | - 1.5457
rgRofers, —eross—tnkers—and—initirators—werepyrechased

5 rlom &8mmrer ¢’ sour'@s. |Mal%Bner §8 |(" PBIyPEG mAr)| 15375
ewas symat hesi 2ed 1 r osg.grol y( etatwgl eneo.gd YcOlFew550Q - 1.5562

Jomon thytethermononetacrylate EG VA 550"

> , jo
cr ohlr [ B] fol ecuf At well g% wir &78ded ™ nally PRt Na'5%5%

84.|1 k?'es( GAC Me 4)1 19243 MY Mz7ef 1.86 |e Nom - 1.5545
(catThj_ated AT II21 550)) ' ol YPEG VA _TO0.3K" (TGP
° 10.°300: M?\.//%l\m of ﬂlgl?add; 9%2-910, ' - Ir‘hpnffrllem Hyl — T5536

10et haws2y| at e 1§7PEMA) 1&48d ben2plr net hecr|yl dbvee ( Bz VA) 1.5528

1’?’,::‘3::2 '._Cgrfi?%eg Lgé@éﬁgﬂz,gaﬁ 6 f"h; g and,dedassed | 4544
12 8.53 246 25.62 173 0.48 Few - 15633
13 6.20 183 12.90 1,62 0.85 | Very Few _ 1.5633
14 6.24 183 10.25 1,51 1.10 None - 1.5621
15 6.91 160 12.39 2.11 0.81 | Very Few - 1.5630
16 6.69 158 11.64 2.10 1.06 None _ 15615
17 10.73 201 56.72 3.40 0.89 None - 1,5620
18 9.41 197 38.55 2.72 137 | Very Few _ 1,5610
19 8.91 190 38.54 2.75 1.08 None - 1.5620
20 8.91 190 30.52 2.39 0.91 None - -

21 9.60 192 45.32 2.95 1.02 None - 1.5622
22 9.86 191 50.74 3.19 1,00 None _ 1.5622
23 9.70 184 56.25 3.56 1.25 None - -

24 10.29 184 62.28 4.03 1.06 None | 13.347 -

25 - - - - 0.93 None - 1.5636
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wa@ edoamws2ehr omat ogr aphy prior to use.

acrylate ("PEA"), benzyl acrylate ("BzA"), and
33815-MAt anedi ol diacrylate ("BDDA") were purified by
2, 2- PCT/US2008/078646
Azobi si sobutyronitrile ("AIBN') was recrystallized
EgA%EEtganol prior to use.
utyl cycl ohexyl ) per oxydi car bonat e

(" Perkadox(r)lGS) 2-(2" - Hydroxy 3 -
t-butyl-5"-(3"-(2""-hydroxy-3'"-nethacryl oyl oxypropoxy

) pr oﬂbEyc)cmnéymebs showetinokgble 3, behizbt edardaioed \aryug3siyes of

PR BD Al n Bl R, RN s PRAPES A Y. 6 el BER AR WA

1@@k@cm@réobrép%ré@qn fﬂéenﬁ@{rfé‘i Hes@ibRdaGeExainile 1. Tensile

ni trogen_at nosphere gl ove box imediately after
preRgities, ngVVCrrdistamagreesisipncenand fefractivedndex yere idekermined

AL BIGER P RSReA Do Ayl s B G n bl 4
t he solution was m xed thoroughl y t hen pl aced under
| ow vacuum to renove any ; d air bubbl es,

f’ﬁékgf'é#‘fémeasza i EXninvR Foraial & Koroge Xaf’bg&nﬂ

i nt o vacuyum-de—gassed—pelypropytene—nol

A
0S—USH "U

syringe lequ

fill ed nplPds

at 70 0Q,__t

p@g,(j
wer e

hen 2 hrs at

D%ZC

N Al
> OV @is) O
The res

N 1091wt O
ul ti ng po

?ﬁ{PEGme

sanpl es

Wey € 630

edsfrcmé.ds».er

ol ds. and

extracte

r 1 hr
l ymer
din

Ufidér

I Ul IIUUI S,

vaic?uum at” 70

H |
I'TTIScU ad

0C ¥%r_a

P | H P |
' di 1 Ul
| edst 1

refl uxi ng—=a
t hen pl alggd
Tensi | eplrﬂap

er §3i4eS |

Ts3 BEWC, - gli

steni ng

r esissb anc

i ed,
5 hrs.

refractive

nmaex

re determmn

d—accord

ng to th

e, and
e

met hods descri bed above. The results are listed in

Table 2 .Table 1 Table 4

Comparative Formulation Tensile and Thermal Properties, %EWC and
Glistening Test Results

Tensile Strain at Young's ;::;ﬁt EWC RI
ID Strength Break Modulus Modulus (%) Glistenings (22 °C, dry)
(MPa) (MPa) (MPa) ° , dry
(MPa)
26 6.87 191 12.79 1.64 0.59 Many 1.5598
27 7.49 189 16.25 1.85 1.50 None 1.6604
28 8.92 199 25.32 2.22 2.35 None 1.5595
EXAMPLE 3

The copolymers shown in Table 5, which contained varying molecular
weights of the polyPEG-MA additive: “polyPEG-MA 3570" (GPC M, 3570;
M./M, of 1.42; e = 6), “polyPEG-MA 4012" (GPC M, 4012; M,/M, 1.54; e = 7),
“polyPEG-MA 4141” (GPC M, 4141; M,/M, 1.50; e = 8), and polyPEG-MA
3708 (GPC M, 3708; M./M, 1.49; e =
Tensile properties, EWC, glistening resistance, and

7) were prepared in the manner

described in Example 1.
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For mul ati on Conponent Detail Table 2 Tensile and
33%EMAI Properties, YEW and distening Test
WRemahs@BXAVPLE 2 The copol yners shown i n Tabl BCBUS2008/078646
whi ch contai ned varying sizes of PEG containing

di.tive (PEG 50.. Pol yPEG- VA 4.1 Kk d .
AR T deTemped EEEA 1 Meth@fidpscrived above
Thesesuksedrd Mst&d aWhBlels. Tensile properties, EWC,
glistening resistance, and refractive index were
determ ned according to the net hods descri bed above.

The results arelistedinér . Table 3 10
Conpar ati ve Exampl es r ion nt Det ai |
Tabl e 4 Conpar at | 9EMH it P%oﬂm?ée'and Ther mal
Properties, Y€WC and | 5 G istening Test Results

EXAVPLE 3 20" The@ copo yners|shown | n TablEg_b, |ch

cont di Bed \vasma ngsoonl @B | RRIVIGHT 5 A EEhe” §&

addi i weo " poty PR 350" | Vvh 8200 | Mods

10421 e = "nol yDl:('-‘.. MA_4012" (GPC Mh 4012 N

1| B39; &4z )9,-99" pol §PEG MR 4141" (GPC Mh 4141-; MM Mn

11307 845 8)9,99and1910I yPEG MA 25 3708 (GPQ Mh_3708; _

MvMR-—1.-49: e wer-e—prepared—in—the-npnner

destr|i Bedl |i ﬁO-fExambeé 1. '0Pénsi |l e properties, EWC -

gl isstiepispg nesl st apce, apgrefractive index were -

determ-ned—accot-di-ng—to—t-herethods—descri-bed—above:

The? rle®iPts 2% || 5% eld 1°R° Tabl & 6 - - -
34 | 8546 | 1000 | 153 - 3.00 - - -
35 | 8347 | 1002 | 150 - 5.01 - - -
36 | 8538 | 9.99 1.61 - - 3.02 - -
37 | 8547 | 1000 | 1.50 - - - 3.03 -
38 | 8540 | 1001 1.52 - - - - 3.07
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Tabl e 5 Fornmul ati on Conponent Detail Table 6 Tensile

334 VWher nal Properties, YW and distening Test
woe®abie3sThi s i nvention has been descri bed by PEf/Es®N&e78646

to certain preferred enbodi nents; however, it should

be understood that it nmay be enbodied in other

specific fornms or variations thereof w thout departing

from its special or essentriagple gharacteristics. The

ORISR HhsfinabPloglities, WX 8ha'ON ARty TESE Results

t lustrative 1n respects and not
restrji CtiVve, ne SCQ pe of The 1pention geing N
[T i .
i Ingj caté‘iﬂ‘ ge"@pe *cl|ai saank at| hewc t hﬁ\gte%{gst he,sec,
floregoi n@p esCr wpj )i on af i|s Mebwismed (Pls:| 1. dry)
ol iVaai ric fmh halm ¢ or-—_otorlhi H‘ﬂﬁ )nr\ ngn! gi cal davice |
mater i al 8-2§orrpri ditng |a) 3D to 984 (W ¢46 gf aeny 1.5631
monRpflunctional aegy yliat gs gr net hagryljage non df 4 5611
flormul-a{1]-—[1]—wherein B-=—O(CH-2)h———(OCH-2CH2}-n
| ANH(CHP) n-| dF' - NCH 9 CH2) n-15! R1 &7H,| CH3Y CH2CRHS
qr s RO 7en = 0434 12, Az COHS 0p QA Cih2) MGibew VINGESS
tthe—geH—group—s—optionat-ty—substi-truted—wth—(GH-2
H3% O CHPH) nH. -8 CH B, -|coHET - CoaHg, MNore | 184
34 8.23 167 46.35 3.94 074 None 1.5630
35 7.47 169 26.69 3.04 1.21 None 1.5608
36 8.60 163 45.02 4.29 0.88 None 1.5626
37 8.19 167 45.24 4.04 0.90 None 1.6627
38 8.94 173 44.30 4.07 0.79 None 1.5626

This invention has been described by reference to certain preferred
embodiments; however, it should be understood that it may be embodied in
other specific forms or variations thereof without departing from its special or
essential characteristics. The embodiments described above are therefore
considered to be illustrative in all respects and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing

description.
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CH2C6H5, F, d, Br, or I ; and m=0 - 18; b) a

3@nFuzti onal acrylate or nethacrylate cross-Iinking
worewonen3df formula [2]: [2]wherein R2, R3 PCT/US2008/078646

i ndependently = H, CH3, CH2CH3, or CH2OH, WW

i ndependently = Q(CH2)d, NH(CH2)d, NCH3(CH2)d,

M?@@Fﬂ]&q CH2CH20) dCH2, O CHZCHZCHZO) dCH2,

O CH2CH2CH2CH20) dCH2, or not hing; J (CH2) a,

Q CH2CH20O) b, O, or nothing, provided that if Wand W=
1not hAngolyrherc Jophthalnhicngr  dtoshinolaryragolegieall device ragterial

=1 - 24; and ¢c) 0.5to 15 % (ww of a hydrophilic
C%mHQS'EHaln macromer of fornula [3a], [3b], [3c], [3d],

or [3e]: [3a] [3b] [3c] [3d] , [3e]vvherei n for
formyf as £gab.od 3Iw)36d a rhéfdfundiidhdl Ityla®e &r Methtylate

monomer of formula [1]:

R1

A
B
A

[l

wherein
B = -O(CHa)y-, -(OCH2CHy)n-, -NH(CH2)n-, or -NCH3(CHz)n-;
R" = H, CH3, CH,CH3, or CH,OH;
n=0-12;

15 A = CgHs or O(CH,)mCsHs, where the CgHs group is optionally
substituted with -(CH,),H, -O(CHz),H, -CH(CHa3)2, -CeHs, -OCgHs, -
CH,CgHs, F, CI, Br, or I; and

m=0-18;
20 b) a difunctional acrylate or methacrylate cross-linking monomer of
formula [2]:
R2
)\(O
W\

23



X=-0, NH, -N(CH3)-, -N(CH2CH3)-, or -N(C6H5)-; Y =
3381 WQ CH2) POH, - CH2CH2N( CHs) 2, - CH2CH2N( CH2CHs) 2,
WGQIHQ@H@@—DCH 20H, - (CH2CH20) qCH3, - (CH2CH20 grCT/pS2008/078646

- 1 - 230; T, T independently = Q(CH2)d ,

NH( )d, NCH3(CH2)d , Q(CH2)dC6H4, Q(CH2CH20) dCH2I

Q( CH2! O dCH2, O(CH ZCHZCHZCHZO)O CH 2, or

not hRAgg oMot hi ng,

provi delg tﬁwdépéﬁ?@brm,andﬂ% no OQCtPﬁ{en K 1 noth| n%

d =V W itepandently = Q& HJ, NH(13H2 2NCH3(EH4)a, @(CHa)oCeH4,

cractt bebiefl < Gip U BRI Tt Qe

R5 i BAR ntly = H CH3, CH2CHS, CH2CH2CH3
CH( CH3) 2 CH2CH2CH3, or CH2CH(CH3) 2 CO2CHB,
coe¢Fr2©rh$a)a, QfGHEHDeaNPice! phirgr-p @%d d?ﬂ*at N and W' =

[ ”deRS{h‘ﬂ%’é‘tthxnu ;Hnot . CH2CH3, or CH2OH, M = - (CH2V-;
and ' ’

d=0-12;

=1-12; and
b=1-24,
and

C) 0.5 to 15 % (w/w) of a hydrophilic side-chain macromer of
formula [3a], [3b], [3c], [3d], or [3e]:

R7 R7
RBJ\H/O\/\/%\‘QH WO\H/&RB
e e o
© )1( (0] )I( (@]
Y Y

[3a] [3b]

O 0 R7 L CH; ©O
8 8
R\N)LT'_K_T R XY
RYRS e R Ré e
o X" o
Y ’ Y
[3c] [3d] ,
0
R7 RB
RS WS-M—T
Re1, e
R)l( o
Y
[3e]
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a" = 2-20. 2. The polyneric device material of Claiml
3FMENEPNn for the nononer of fornula [1]: B = -Q CH2)n-
wW@eoLZBRCH2)n- ; RL = -H or -CH3;n = 1 - 5; PCHUS2008/078646

-C6H5, Q(CH 2)nC6H5; and m=0 - 4 . 5 3. The

ol ymeric deyic ral, af,. d aj wherein for the
“}lfﬁﬁﬁ%ﬁ&?r W@%@me*% I?%gdh?q4w[§lgiendent ly = H or
CH3; WJrW{r,@dependently = Q(CH 2)d, O(CH 2) dC6H4, or
not ht. ng; = Q(CH 2CH20) b or not hin OVI ded that i f
W an¥ VO" N hNEC - AU HRCHsoPHNGs 8) 6 and

R g2 B S RROIRIC s )fze}’éorﬁgcuﬁg&@ @Hesgf daim
4
2042)(%';'2.?@&?”?%%‘09'* @Hzcc%quHkl -ZCHZ@'IQOW

)
-(CH2CH20)4CgHs, or ;
p=1-12;
q=1-230;
T, T' independently = O(CHz)¢, NH(CH2)¢, NCH3(CHa)a, O(CH2)a'CsHa,
O(CH2CH;0)¢CH2, O(CH,CH,CH;0)¢CH,, O(CH2CH2CH2CH20)¢CH,
or nothing;
K = (CHa)a, O(CH2CH,0)y, O, or nothing, provided thatif T and T' =
nothing, then K # nothing;

d'=0-12;
a=1-12;
b'=1-24

L = H, Cl, Br, -CH,C(O)CHs, CH,C(O)C(CHa)s, -CH2C(O)CeHs, -

rcheel

CH,C(0)CgH4OH, -CH2C(0)CsH4OCHs,

_CH,CH=CHj;

R* R® independently = H, CHs, CH2CHs, CH,CH,CHs, CH(CHa),,
CH,CH,CH2CHs, or CH,CH(CHa)z; |

Rs = -CO,CH3, -CO,CH,CHa, -CN, or -CONHCH,CH,CH,CHj;

R’, R® independently = H, CHs, CH,CHs, or CH,OH;

M = -(CHy)4-; and

a" =2-20.
2. The polymeric device material of Claim 1 wherein for the monomer of
formula [1]:

B = -O(CHy),- or -(OCH>CHa)n-;

R"=-H or -CH3;
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O T, T independently = QCCH 2)d or nothing; K= Q(CH
SBOHOD b or nothing, provided that if T and T =
wmm0hA04rg35then K1 nothing; d =0 - 6 ; b'" = RCFHUSDNS/ET8646

=H d1Br, -CH2C(O C 6H5, CH2C(O)C6H4()—| - CH
OP]Cl_gH%OCH 3, O -CH 2CH=CH 2; R4, R5 independently
or CH2CH3; R6 = -CO ZCH3, ‘oo 2CH2CH3, -CN,

or @Q\II-C@‘@ (] d R7 , R8 iinnddeeppendentl

= H or ;,gé%nla@ gtgn- 12. 5 . The pol yﬁgri c d

devioe=Ratdrial of Caim4 wherein for the macroner of

formula [3]:e =5 - 30; X=-0; Y = (CHCHO gqCH3; ¢

=4 - 15; T, T independently = QCH2)d., O(CH 2)C i
SOGMThQCFdMﬁBn@@eViéem@(éﬂd?GHZQIhw 10th§t@ir1‘lf01§the monomer of

provided that if T and T' = nothing, then K nothing;
fqmula 1 6 | .

R? , R® independently = H or CHj;

W, W’ independently = O(CHz)q, O(CH2)4CsH4, or nothing;

J = O(CH,CH20), or nothing, provided that if W and W’ = nothing,
then J # nothing;

d=0-6;and

b=1-10.
4. The polymeric device material of Claim 1 wherein for the macromer of
formula [3]:

e =2-40;

X = -0- or -N(CHj3)-;

Y = (CH2CH20)qCHj3, -(CH2CH20)qH, or -(CH2CH20)qCsHs;
qg=2-23

T, T’ independently = O(CHa)4 or nothing;

K = O(CH,CHO)y or nothing, provided that if T and T' = nbthing, then

K # nothing;
d=0-6;
b'=1-10;

L = H, Cl, Br, -CH2C(O)CsHs, -CH,C(O)CsH4OH, -CH,C(O)CeH4OCH;,
or -CH,CH=CHy;

R*, R® independently = H, CH3, or CH,CHs;

Rg = -CO,CH3, -CO,CH,CHa, -CN, or -CONHCH,;CHCH;CHs;

R’, R® independently = H or CHj; and

a’=2-12.
5. The polymeric device material of Claim 4 wherein for the macromer of
formula [3]:
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b =1- 10; L = H -CH 20(OC 6H5, -CH 2C(0O) C 6H4OCH

3WIFGWO- CH2ZCH=CH 2; R4, R5 independently = H, CH3, or
WERROBIE23R6 = - CO 2CH3, -CO 2CH2CH3, -CN, O -EOMHEH08/078646

2CH2CH2CH3; R7, R8 independently = Hor CH3; and a" =
2 - 12. 6 . The pol yneric device material of CQaiml
wher 89 thed;nonomer ~ of fornul a [1] is selected from

t he royg.. .consi sting of benzyl nethacryl ate;

2- phenyl et'hyl net hacryl ate; 3-phenyl propyl

met hacy yCHp@H,@) A0yl but yl met hacryl at e;

5- phenyl petq_)tyl met hacryl ate; 2-phenoxyet hyl

nmet h90r§I§ 2- (2- phenoxyet hoxy) et hyl net hacryl at e;

2- benzyt pypsbRYEntPE TREHL) ﬁ@(CI-ﬁjé@eH‘t, or nothing;

(benzyl oxy) et hoxy)et hyl nethacr

3- beKZ‘j?'Q(Qj"th'hQ)b mennﬁnmgflmowdedéhatyf TandyT'at gothing, then
2- ph h|¥ acryl ate; 3-phenyl propyl acrylate; 4-
phen §h %cryl ate; 5-phenyl pentyl acryl ate;

2- phgnew_e@hyl acryl ate; 2-(2-phenoxyethoxy) et hyl

acryl ate; 2-benzyl oxyethyl acrylate; 2-(2-

( benkyFdxy )t hoxy) et hyI acryl ate; and

?ra?g |—| X¢H§§yr%6%FMer Ce(o)ﬁﬁg“dr;gn ﬁ%réppé&r cify! CFZ]

is sﬂ“eRije‘p"e(mehﬂlye g-Ho(Dllag,cerSH-lﬁHg]g of ethyl ene

I [ di h d I
0 TPl Gat g -COAEHmeC i fear Otk
1, 6- W?Rn%éﬂenﬁbm hq.qwbqq&ean&, 4- but anedi ol
a’'=2-12.

The polymeric device material of Claim 1 wherein the monomer of
formula [1] is selected from the group consisting of benzyl
methacrylate; 2-phenylethyl methacrylate; 3-phenylpropy!
methacrylate; 4-phenylbutyl methacrylate; 5-phenylpentyl
methacrylate; 2-phenoxyethyl methacrylate; 2-(2-phenoxyethoxy)ethyl
methacrylate; 2-benzyloxyethyl methacrylate; 2-(2-
(benzyloxy)ethoxy)ethyl methacrylate; 3-benzyloxypropyl methacrylate;
benzyl acrylate; 2-phenylethyl acrylate; 3-phenylpropyl acrylate; 4-
phenylbutyl acrylate; 5-phenylpentyl acrylate; 2-phenoxyethyl acrylate;
2-(2-phenoxyethoxy)ethyl acrylate; 2-benzyloxyethy! acrylate, 2-(2-
(benzyloxy)ethoxy)ethyl acrylate; and 3-benzyloxypropyl acrylate.

7. The polymeric device material of Claim 1 wherein the monomer of

formula [2] is selected from the group consisting of ethylene glycol

dimethacrylate; diethylene glycol dimethacrylate; triethylene glycol

dimethacrylate; 1,6-hexanediol  dimethacrylate; 1,4-butanediol

dimethacrylate; 1,4-benzenedimethanol dimethacrylate; ethylene glycol

diacrylate; diethylene glycol diacrylate; triethylene glycol diacrylate;
27
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di mret hacryl ate; 1, 4-benzenedi net hanol di net hacryl at e;
3gIAyv@ene gl ycol diacryl ate; diethylene glycol

waele@enyd2ai e; triethyl ene glycol diacrylate; PCT/US2008/078646

1, 6- hexanedi ol diacrylate; 1,4-butanediol diacrylate;
and 1, 4- benzenedi net hano

pol yié-hexansdiele dirceriaie: of ARREAIO i it and  14-
gg});%n%néﬁﬁ@fﬁnc{l ﬁ]adrﬁPﬁzo to 95 % (ww. 9 . The

nmerrc device material of aim1l wherein the
amount of nonomer [2] is 0.5 to 3 % (ww. 10. The
pol yneric device material of {m1 erein the
8amou eof’o&m@pﬁﬁyﬁc@ Q]S&%U%h% %’llﬂjé%r dpeTen iﬁ?oari]@u% of
(W Winonbkner§isP®d 785 o6 (Wawi ce material of Caim 10
wherei n the amount of hydrophilic side-chain macroner
isltob5 %(ww. 12. The polyneric device materi al

of im1 erein. th n d N

921 ceTERaPRVRAL o fsVick o Rl bt X a1 Wbl the amount of
pol ymﬁm&qﬂ R0 .BabS Yfwmaf. Clai m 1 wherein the

hydr ophi li ¢ sidechain macroner is a nmacroner of

formula [3a]. 14. The pol yneric device naterial of

18 PP EnoFEE L, isFics” A b Glafi T WAC/ERE g Cambaint of
mat ehyeafopdillicGidé-Thainvhecmimertise toytd tptwin)c si dechai n

macroner is a macromer of fornula [3c]. 16. The
pol yneric device material of Claim1l wherein the

1Ry dr qipgi Féfgﬁérﬁse%@iicg TREATESF Chif TBCWABRSin Ghe amount of
la .

fornu
hydrophilic side-chain macromeris 1 to 5 % (w/w).

12. The polymeric device material of Claim 11 wherein the amount of
hydrophilic side-chain macromer is 2 to 4 % (w/w).

13.  The polymeric device material of Claim 1 wherein the hydrophilic side-

chain macromer is a macromer of formula [3a].

14.  The polymeric device material of Claim 1 wherein the hydrophilic side-

chain macromer is a macromer of formula [3b].

15.  The polymeric device material of Claim 1 wherein the hydrophilic side-

chain macromer is a macromer of formula [3c].

16.  The polymeric device material of Claim 1 wherein the hydrophilic side-

chain macromer is a macromer of formula [3d].

17.  The polymeric device material of Claim 1 wherein the hydrophilic side-

chain macromer is a macromer of formula [3e].
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17. The polyneric device material of Claim1 wherein
SIEWQdrophilic sidechain macronmer is a macroner of
wo eooons@3f 3e] . 18 . The pol yneric devi ce nat er i BET/082008/078646
Gaim1l further conprising an ingredient selected from

t he group consj st yneri zabl e absorbers

18nd AN ﬁop9w\g}qr5adea%@om¢t§ﬂ?L ofs g ﬁhefuga?&mw'smg an
devi

of " aGLTIeAL plecft o e BraasechShUl e nohyfizie L
of aap%rjoeer aandbl polyroedzabie cobantan opht hal mi ¢ or

ot or hi nol aryngol ogi cal device conprising the o

pol ynmeric device material of Claim1l wherein the

5 19Pht ﬁfﬁég}d}yrﬁén@*d@w&bﬁﬁh@rwﬂSpb@eﬂmc% cORiprisihng 6. 1 ~ 5 % (W/w)
sel ected fromthe group consisting of intraocul

| ensef:a cpolyaerizabiesdsy/ akgatbepranst Hb04s: @6r r?/ea(W/W) of a
|nlasorr S I0|cal ventil ation tubes; and
nasab oy iszaPE ol 2)

The ophthal m c or
ot or hi nol aryngol ogi cal device of C aim 20 wherein the

opht hal m ¢ or ot orhinal aryngol ogi cal device is an, .
20nt r ABcLPRthalepjs . or otorhinolaryngological device comprising the

10 polymeric device material of Claim 1 wherein the ophthalmic or
otorhinolaryngological device is selected from the group consisting of
intraocular lenses; contact lenses; keratoprostheses; corneal inlays or

rings; otological ventilation tubes; and nasal implants.

15 21.  The ophthalmic or otorhinolaryngological device of Claim 20 wherein

the ophthalmic or otorhinolaryngological device is an intraocular lens.
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