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OPHTHALM C AND OTORHI NOLARYNGOLOG CAL DEVI CE MATERI ALS
Field of the Invention This invention is directed to

w0 pgpoved opht hal m ¢ and ot or hi nol ar yngol ogi caPCTEs1008078660
materials. In particular, this invention relates to

ORTHALET HHG SOBRNPERR AN SRl DRy Ek kT RRALs

of the Invention Wth the recent advances in

smal | -incision cataract surgery, increased enphasis

Fiesld of et Ippleatiod on devel opi ng soft, foldable materials

suitable for use in artificial lenses. In general,

these materials fall into one of three categories:

hydrcm@s ingehticiones, ANBcRY YItbCs improv@@nerdghthalmic  and

hy dro? materials have a relatively |low refractive

of¢rhinelanyage!agicahdayire saatgeaisy dpl rartieidar, dbisdnventios fedates to
c t e S c agy..t hj

SHCHA, el [RKeRehRES BT IAERR ar Rgfe HilBue

gmwbaMgwesmganﬁgally have a hi gher refractive index

than hydrogels, but tend to unfold explosively after

being placed in the eye in a folded position.

can potentially danmage the corneal
Bt %In OfLEIqé(Plj“plén@'%nupture the natural |ens capsule.
Acrylic materials are desirable because they typically
have Vdithnittegh retm‘nt adtvanees 'rndsma&mbis;jnh cdattlarant eurgleow igcreased

bR, haE bbb et eyl SubySHEDIE Ptk Udls pisable for

u‘sél digX artiigfay | Iéﬁsé@it %'&éﬁer&“' t‘hé@é em&tHrlaleS eFaﬁiﬁnt%none of three
i ntraocul ar | ens ") material. These acrylic

cateoerieal Rydrogelsi ai lcmeqonaundcﬂq@ﬂlcsConponent s, two aryl
acrylic nmononmers. The I OLs made of these acryl I C
materials can be rolled or folded for insertion

t hr olylgeneral] hydeigel onaterials 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 IOLs 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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U S. Patent No. 5,331 ,073 al so discloses soft acrylic
IOL materials. These materials contain as principa

w@owponems s, two acrylic nonomerswhich are defP@EUSI¥Y98/078660
the properties of their respective honopol yners. The

f t defi d which it
WIS 67 JTRORGH K™ 1S prapasict, af et iespRchre hamaposaers: The

flkt%onaﬁﬁr%%ﬂeﬂ%’é’%ﬁé ihSwhghi iReHoR®Dp %g)‘?nérnh%”acféfractlve

its homopol ynmer has a glass transition tenperatu

indsxsoft afdeastahaut 125 CThaisesend mprmml@ns alefinetl s one in which

cntalnacr ss-lLinkin ddi t.i ongl | t hese ,
ufibbip G 3 iR RipRSBRRApReralis dee et pbodne2 °C.

T%leﬁéelmmmaftéﬂalst sieof édrihint Qrc¢§s§-ﬁﬁl§hq_td&ﬁt§®eﬁ®h' ABditisnally,

derived froma hydrophilic nonomner hese material s

theser evadgnia)s maoptienally captain & fourthagonsiitugnt giffepgnt from the

1 B2 OB § SATRSAI o bhoa il oo

m:a?tbtlhlel pieerablys hawé ef itetiab wqes@tmm@b@m 135 thya@ight 98  a
%of only two principal components: one aryl

hﬁgmh"@ (F%P‘Hﬂﬁfﬁbl ¢ nononmer and one hydrophilic

nmononer. The aryl acrylic hydrophobic nononer has the
formula XI CH2 = C- COO(CH2) mY-Ar wherein: Xis H

or CIEBS Ratest 0lo5; 5,898 960discloges Goldablar hiyR, reftestige nindex

1- 10), jso-OC3H/, :
OBPlRIBISs % SRR, SOMRIEG dHtolerel PDRGT N Wi Teadt BBl two
t t4,4ut i i -
pf‘“?‘?E? CSrHpSTetys RS ARV HclphobicmERomet: G one
hgdraghilic masomens Thetasyli adrgicdesttophakic inondreer li@sthe formula
Patent preferably have a gl asstransition tenperature
("T ") bet\/\)/?en about -20 and +25 OC.

I
CHg = C - COO-(CHg)m-Y-Ar

wherein: X is Hor CH3 ;
m is 0-6;
Y is nothing, O, S, or NR, wherein R is H, CH3, ChHapn+1 (n=1-
10), iso-OC3H7, CgHg, 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 CHpCgHs.

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

transition temperature (“T,") 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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Fl exi bl e intraocul ar | enses may be fol ded and inserted

through a small incision. In general, a softer
woredoeni@hd may be defornmed to a greater extent BOI/URDS/078660

it can be inserted through an increasingly smaller

incision. Soft acrylic or nethacrylic materials

typically do not have an appropriate conbi nation of

str e%m%th;fléﬁ%i @gb%lt YPECY Hfﬁﬁbthéég Yat&$! 4r_C KnBWAP €6 Linftstove

to per e inserted thr an incision as
glistehingatesigtance ofbiydeaptalic acryllcofoenutangn%s;aet g example,

Y BRlert NP b S DRBCE SRR S febAgtnang @ BI06. Botn the
cf)ﬁééﬂﬂéldnoélﬁd nRS18culbP et ol FEEGLlﬂlﬁletH?@érg!é‘ted\héve an |mpact
5, 693, 095; 6,528,602; 6,653,422; and 3,069. Both

ophglisteniog reerfarmancen Gensraly| use @éuhggherdmbgcdar weight PEG

RO B R VBRSNS uBtrared, tpiring
pBE@rrdaﬁEé baw PEGEsofddHitatibig (Y0 eJ 16 M)%t)ﬂ asm@mpmémto lower
nproved glistening performnce at

OIRGUAE Mg B 1eMethas s (51006 MM kedHoweyedpw PEGC
[ﬂéﬁ%ﬁ%tﬁﬁb@%@% ghgﬁ ri‘jl%‘é réi)l@t fo rﬁ hehl Mlgh Jrefractive

wever concentrat! ons
irebiesd crcqidhenelo ArmilmraohPEGwdlg’rethaénymes alsonedés to decrease the

C ddj ti on of i met h tes al so,tend
TN 916k lEPRUS ORI Ghaee SR A  CoRRMRCD Al Tigher
rﬂcﬂééhléf' r\Hel‘Pﬁpolefﬁerdlmé'ﬂ%rYIQt&h Qre ”Béﬁ@r‘é'll?r nEF' raltibREQwith
di met hacrylFates are generally not m'scib
hwmp@pbﬂmccrym:mmmerrsnoners Summary of the I nventl on

| mproved soft, foldable acrylic device materials which
are particularly suited for use as 10Ls, but which are

S%'n%ﬂﬁﬂﬁ@fft% |AveRidher ophthal mc or
I'nol ar yngol ogi cal devi ces, such as contact

| enses, ker at opr ost heses, corneal rings or inl
ot ol dyPEAecyeoit.i foldakle acnhissdeiee ﬁfa%tarla|§n\féh'§ht%re mméularly

sOf64 1l 3R8VEL BLTHER wIRSh YATR! b AT BkSoth8FRihiaimic or
I'=bl'ockor ock macr omers contalrning a

ottyrﬁrrmldwhgolobicab Ideviteshesuehl peecortack beses, keratoprostheses,
corneal rings or inlays, otological ventilation tubes and nasal implants, have
been discovered. These polymeric materials comprise di-block or tri-block

macromers containing a hydrophilic block in the polymer backbone.

The specified block architecture of the macromer of the present
invention permits solubilization of higher molecular weight hydrophilic blocks
in a hydrophobic monomer formulation prior to polymerization. Higher
molecular weight hydrophilic blocks provide glistening resistance at lower
hydrophilic block concentrations compared to lower molecular weight
hydrophilic blocks. The presence of the hydrophobic block composition in the
macromer increases the macromer’s solubility in a hydrophobic copolymer
formulation. This resulting hydrophilic ingredient concentration reduction

results in reduced equilibrium water content, higher refractive index, and a

3



The specified block architecture of the macroner of
the present invention permts solubilization of higher
woredoeou2ay wei ght hydrophilic bl ocks in a hydrpghukio8/078660
nmononer fornulation prior to poI ymeri zation. Higher
nol.ecul ar i ght _hydro |ic ock vide glisten
SFRUBE Moo ErOP YR i TRb AT PRNEF 3ok UBHER A TRl jacion.
T%@”@l%]@é't HPbI‘o@MBénd“Pﬂl-MdﬂkaMa\é%rﬁBFs BH&N%WtH\ésﬁs fogilstening
The presence of the hydrophobi c bl ock nposition in
remtantadwmwlibﬂurrewgtﬁ qontaerrtahlgbrf@fra@tl\@dndgx IPLy. in a
hydr ophobi ¢ copol yner fornulation. This resulting
hydrophi lic ingredi ent concentration reduction results
s DefailezidDesstiiani dfithe inveriidher cont ent, hi gher
refractive index, and asmaller mass intraocul ar |ens
that can be inserted through a smaller incision. The
subj
syt e mpicafes ki 3t BpRRERPEToART aRfiresented ona
%) hesig €. %”bu gh refractive index 1(13 Det ai |l ed
Description of the Invention Unless indicated
ot herwi se, all conponent amounts are presented on a %
10 (W WrnBagievide Whatérials T8E 1BV iFEsdm! §hvedtionCfaré N"@opolymers
present invention are copolyners conprising a as
cooisingca) anmonattmgetianal mrylﬂe mgngtracalladenmmon[et][ﬂ b) a

@i AEBIeEeT miafidcslale BrosSisher 0 B gi-block or t
blegk! ﬁ’ﬁ@Forﬁ@ﬂ :quwm&h ﬁﬁé{y lb% a_riaerfophe’ opforﬁﬂﬂéﬂ[Bé] [[39] 1[3c],
3b], , I] . The device materia

[ mra{Bﬁ])rrJr’r@ deniee m@teﬁ@ﬁmy cpmain fere thaaror@nr@onomer [1],

s iR R e mERGE 2] oY B TR R, il 0FE " less

mdﬁaédmhérmwcrefm@ﬁéemw dadh iagravie@nedre isended to@Rtsmpass
of the sanme formula and references to anpunts are

MUliRle deenemeare @ magrqrpers: 8f dhe sasmifosnula angggriarepges to
aoUmRS T S8 ImeRde£a6N rdi8F ! fhe kdthl amount of all monomers or

macromers of each formula.

20

R1
Ay
B‘A
[1]
wherein
B = -O(CHg)y-, (OCH2CH2)n-, -NH(CHa),-, or -NCHa(CHz)o-;
25 R' = H, CH;, CH,CHs, or CH,OH:;

n=0-12;

A = CgHs or O(CH2)nmCsHs, where the CgHs group is optionally
substituted with —(CH),H, -O(CHa),H, -CH(CHj3),, -CeHs, -OCgHs, -
CH2CgHs, F, CI, Br, or I; and
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wherein B = -0(CH 2V, -(OCH 2CH2) - , -NH(CH 2)n-, or
-NCH 3(CH2)n- ; R1 = H CH3, CH2CH3, or CH2OH, n = 0 -

WA2009/846246H5 or O(CH 2) nC6HS5, where the C6HS BEDUR2008078660

optionally substituted with -(CH 2)nH, -Q(CH 2)nH,
-CH(CcH_3) 2,, .- C6H5, - OC6H5, CH2C6H5, F, C, Br, or | ;
andm™~ T1§8; [2] wherein R2, R3 independently = H,
CH3, CH2CH3, or CH20OH, W W i ndependently = Q(CH2)d,
NH( CH2) d, NCH3(CH2)d, O CH2)dC6H4, O CH2CH20O) dCH2,
Q( CH2CH2CH20) dCHR? O CH2CH2CH2CH20) dCH2, or not hi ng;
10 J = (CH2) a, O b,O or nothing, provided
that if Wand = hothing, then J nothing; d =0 -
12; a=1- 12; bW, - 24; 15 [3a]; 0[3b]; [3c]; or
|

10 [ 3d] W .0
IR:‘

[2]

wherein
R?, R®independently = H, CHs, CH,CHs, or CH,OH;
W, W’ independently = O(CHz)q, NH(CHz)q, NCH3(CHz)q, O(CH2)4CeHa,
O(CH,CH20)4CH2, O(CH2CH2CH,0)4CH,, O(CH,CH,CH,CH,0)4CHs,
or nothing;
J = (CHz)a, O(CH2CH20),, O, or nothing, provided that if W and W’ =
nothing, then J # nothing;

d=0-12;
a=1-12;
b=1-24,
R* CHs CH,
H(CHz)a—Z1—|C|:—(IZ CHZ——(::%CHZ—IC}
R® c=0 C=0
XX
v
[3a];
CH, CHs ule) R* CHa CH,
ICI:—CH2 c';—on é—g—zz—g—lc—écHz—é%CHz-g
O:(IZ O:é ° R IIRS (|3:eo (|::O
x X x X
v v



[3e] I5 wherein for formulas [3a], [3b], [3c], [3d],

and [3e] (collectively, "fornmula [3]") a independently
WGe209/046283 Z1 = - (OCH2CH2) PO-, - ( OCH2CH( CH3) ) PEET/US2008/078660

- (NHCH2CH2) PNH-, or -N(COR7)CH2CH2) PG 20 X = O NH,

N(CH3)-, N(CH2CH3)-, or N(C6H5)-; Y = -(CHZ)@_

-CH2C(CHs) 2; - CH2CH2N( C6Hg) 2, -CH2CH(OH)CH 2 H5,

- (CH2CH20) PC6H5, - (CH2) (CBH5, or -(CH2)"OC6H5; Z2 =

- (OCH2CH2) PO, - (OCH2CH(CH3)) PO, - ( NHCH2CH2) PNH-,

or - (XCHZCHZ(COW)N)p R8- (N(C(P 7) CH2CH2) pO-; R4, RS,

R6 i ndependent G, CH3, CH2CH3,
CH(CH3)2 Cmch(-%cﬁﬁz CH(CH3) 2; R7 = CH3,
CH2 CHBH) £H2: N—CH2EPI2 , or

CH2CH(CH3) 2; R8 —rSCHZ (CQHz)Z (CH2)SAH§CHZ)4 (CHz) 5,
or (CH2)6; p = 1 - 500; Ie = 1 - 200, provided that p >
e; t =0- 6 ; R9:CH2C(R6)C(O)

CHz= C(R6)C@CH2CH2NHC(O)Y or CH2=CHC 6HAC( O) CH 2=CHC
6HACH2 ; and L = H d, Br - CH2C( O) CH 3, O C(CH
3)3, -CH2C(O) C6Hb, -CHZC(O)CGH4C]—|1-CHZC(O)CG

opr CH2CH=CH2. Preferred nononers of fornula [1] are

t hose wherein:

i Ll Te et i
R—-ﬁ c——O(CHz)r—N—é‘cl: CH29~]C—C——ZZ___C__?’—€CH2 7\‘—N—(CH2)a ﬁ —RE
e
CH, o= CH,
] T
Y Y
10
[3d]
i E T
Ré—21 c—c|: CHz—c| CHZ—CID—L
e
RS c=0 c|:=o
i1 x1
hooh
[3e]

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

a independently = 1 -18;

Z'=  «(OCHCHy),0-, -(OCH;CH(CH3)),0-, (NHCH2CHz),NH-, or
-N(COR")CH,CH>),0;

20 = 0O, NH-, N(CH3)-, N(CH,CHj3)-, or N(CgHs)-;

Y = -(CHg)aH, -CH2C(CHpa)z; -CH2CH2N(CgHs)2,
-CH,CH(OH)CH,0CgHs, -(CH2CH20),CgHs, -(CH2)CeHs, or
-(CH2)OCgHs;

Z?=  -(OCH,CHy),0-, -(OCH,CH(CHs3))p0-, ~(NHCH2CHy),NH-, or
6
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B=-0(CHz) n- or -(OCH 2CHz)n- ; RL = .Hor -CH3; n =
1-5; A=-0CH, QCH2)nC6H5; and m= 0 - 4 .

woe@besa2esl nononmers of fornmula [2] are those WEr/E52908/078660

R2, R3 independently = Hor CH3; WWindependently =

ot ng PSRRI aR N AN RR G a0 e 5

not hipgfg;Rd R® Qudepénderﬂgﬁ bH=CH,; Cl—QC.Flrs?f(chﬁrqizCHs, CH(CHa)z,

macroners of fornula are those wherein
i ndependerﬁH‘lgCHzQHzClia’Z OFZZLHZCH((QBB}BCHZ) po, or

SR i~ agPaclty TRHCHD:, CHERLHRER, or
(OCH2CH(¢H3)O}H’§H3 R4, R5 R6 mdependently = H CHS,

or CHZCHS; = - 150, provided that p
> e R = 1Ch 4CHaRo GH@I&Q(Q‘:(I%) 6ts. or GeH2)s;

e 0 OB 200 Ol 3) 3. - CH20( 0) CBiE,
- CH2@ ©) ColH4aD; pHdRAde tBatip QCES, CH2CH=CH2.
t= 0-6;
R? = CH,=C(R%C(0)-, CH,=C(R®)CO,CH,CH,NHC(O)-, or
CH;=CHCgH,C(O)CH,=CHCgH4CHy; and
L =H, Cl, Br, -CH,C(O)CHs;, CH,C(O)C(CHj3)3s, -CH2,C(O)CsHs,
o} O
-CH,C(0)CsH4OH, -CH,C(0)CsH4OCHs, \é , m , or
CH,CH=CH,.

Preferred monomers of formula [1] are those wherein:
B = -O(CHpg)n- or -(OCH2CHa)y-;
R'=-H or -CHj3;
n=1-5;
A = -CgHs, O(CH2)mCeHs; and
m=0-4.

Preferred monomers of formula [2] are those wherein:
Rz, R® independently = H or CHg;
W, W’ independently = O(CHy)g, O(CH3)4CgHa, or nothing;
J = O(CH,CH0);, or nothing, provided that if W and W’ = nothing,
then J # nothing;
d=0-6; and
b=1-10.
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Most preferred macroners of fornula [3] are those
wherein: a independently =1 - 4 ; Z1 = -(OCH

WQBHIPRRF X = O; Y = (CH2) AH 5, 22 = - (OCH2OM2Y/BRMPSI0T8660

R4, RS = CH3; R6=HorCH3 = 30 - 120; e:10-

rheRe e Bodl &%FF&EQ%?%—%‘NHC( O-; and L =

H @Hﬁ@é@mﬂm 2040 CBHACH, - GO O) CBHICCHS,
CH2CH:CH2 I\/bnomsrs of for mul ab& L&are known and can be
made 20 k(QGHGHp)pOdsor -6e6HE6HChlelsBtie, U.S. Pat ent

nd 5,290,892. Many nonomners of
forrru)ﬁ,5 ?]ﬁ r\g(qzé_@c')m“rercl ally available froma variety
of soancQgHzmg-ﬁeerdr@@ng@ggﬁgs of forrmula [1] include
benz rret hacr | at e; h"el a[l et hyl et hacryl ate;
2

3- phén H@ftq‘m@fy(l A(GHSH-but yI
t hagr t
2 phﬁgﬁjgﬁ"]ﬁﬁgpﬁgﬁw giyéHn%@%pcﬁh ﬁoiyet hoxy) et hyl

met hacr yAtt 2502- benzyl oxyet hyl net hacryl ate; 2-(2-

(benzyl oxyz} hox et hyl, net hacryl ate; and
3- be 27y Pox gﬁs tqﬁﬁtcﬁ’yleate and their

corrq;ppnca ng acryl ates. Mononers of fornula [2] are
known and can be made by known Jet hods. Many are

commét’c 48 Hy=GER3)C @Dk cor GHetGRJIA0nEHoGELNHE( O vamd! a

2 urE b, B R TR aic@ B o

jeRecl

-CH,C(0)CgH4OH, -CH,C(0)CsH4OCHS,
CH;CH=CH..

Most preferred macromers of formula [3] are those wherein:
a independently = 1 — 4,
Z" = -(OCH,CH,),0-;
X= 0;
Y = (CH2)CeHs;
7% = -(OCH,CHy),0-;
R* R° = CHj3;
R®=H or CHj;
p =30 -120;
e =10 - 100, provided thatp is 2 e;
t=1-2;
R® = CH,=C(R%C(O)-, or CH,=C(R®)CO,CH,CH,NHC(O)-; and
L = H, -CHxC(O)CgHs, -CH.C(O)CgHsOH, -CH,C(O)CesH4sOCHg,,
CH,CH=CH;,
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triethylene glycol dinethacrylate; 1,6-hexanedi ol

di net hacryl ate; 1,4- butanedi ol dinethacryl ate;
wazebenzenedi net hanol di nethacryl ate; and t heP€@T/US2008/078660

correspondi ng acryl ates. Mst preferred is

1, 4- but anedi ol diacrylate. Macronmers of formula [ 3]

can be made by known net hods. Macroners of fornula [3]

can R BRasrsUst rfgrnff&lﬁt (9! dred kh@\ﬁhcéi'\d Retry R hiekfd Y known

met hods. For exanple, macroners of structure [3a] and
"I%b?dmysbe, fore prarsienyU & ofetenariNgsr5,83di78 and 5,290,892,

VR BB R B 4 HERaad en® e halcin . SRR FoltEer gy of
s@urc@sf Llnlféfer@é@'mcﬁﬁﬁi\é\ﬂstcﬁf foemhiianpl ||ﬁtfl@d@lb‘éﬁbyltm&ﬂfa%rylate 2-
pgrou % is conbined with copper(l) halide and

envisthyl zi methaervlate; i g3orbenylppny menethacaylats; ec{"@@enWbUM
n{@ﬁgﬁr&r%é as%e@%%t‘ﬁ a\fl n%ﬁ%cﬁﬂ%ﬁeczsbﬁ%mg@ LHéét'rhacrylate, 2-

Wel g scaven

(Z-phehyxyathohpethyl rasthiberylateagbenzgorgdeyl hethacglate 2-(2-

met hacr mer with unsaturated end

| i c pol rou %

(Q%ZYM%PQXNSF r{“etj‘ac@ﬂatﬁﬁ a%&%WYM @dﬁﬁt ageylate;
. et al. J. Pol Sci .,
ﬁgﬁﬁelg%@eﬁfi}&@d@%c@te 678 (I\e/ac?orrers 019 %/(r)nr rruICIa [ 3c]
and [ 3d] may be prepared by atomtransfer radi cal
I t ATR i

Pono NEnshiieisn B Jpadihy (2 ATea KigH. BEd dteri ey Mzt &Y kaown
nietRS@s.C AR arfeeéc%ﬁ\%trd:lﬁﬂ‘y ‘é&r/%lgabq’e Pﬁ?ﬂ@*ﬂlﬁd&ﬁ@ﬁéhe@é‘@? formula

primary amne yi el
[Zﬁomylcuder glhytese gvycplodmetgahradatw dteéf)ylerreugéyq@l stiwethassylate;

edBRs R o SLEHy | BTG e Vel firfingondate; 1.4
bﬁtﬁlﬁdﬁolmmetﬁa&{}@tdwﬂf Bian_é@aeaﬂﬁethaﬁdl diméifad§iate; and their

Macromers of structure al so be prepared by
cargapPending perylategi Most wfyﬁr@du IS és4 -sHtansdbdiagryate.

exanpl e, a nethacrylate nononer is conbined with
copper(l) halide, am ne |igand and sol vent.
Pol ymdrdmte'r@nof sfarmiula af33d cent Ibea made- yotiewiwerd methods.

l\j3 rgl%tetr]g oF form llg f3 lcégabseer%a gtds\llr% ggnt?olllé%l radical polymerization
methods. For example, macromers of structure [3a] and [3b] may be
prepared by atom transfer radical polymerization (ATRP) of methacrylic
monomers using polyethylene glycol-based initiators. A monofunctional or
difunctional PEG with terminal bromoisobutyrate group(s) is combined with
copper(l) halide and a solubilizing amine ligand to polymerize a selected
methacrylate monomer. Once the desired molecular weight has been
obtained a radical scavenger or catalytic chain transfer reagent is added to
produce a methacrylic polymer with unsaturated end groups. See for
example Norman, J. et al. Macromolecules 2002, 35, 8954-8961, or Bon, S.

A. F. etal. J. Polym. Sci., Polym. Chem. 2000, 38, 2678.

Macromers of formula [3c] and [3d] may be prepared by atom transfer

radical polymerization (ATRP) of methacrylic or acrylic monomers using
9
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hal i de. Once the desired conversion has been achieved,
an end-capping agent is added to produce a nethacrylic

w@odogren4ini t h desired term nal end group functPONEE1008078660

The protecti ng group is then renoved fromthe

it S g W B o
gr re c%nélsﬁﬁr%éﬂl gﬁﬁmlylém Bi’r?o\r‘bﬂil fermhifated poly(acrylate)

rred embod i ment, nacroner £!1 has the structure:
oﬂpcsly(mihawlate)an Thés pyeduntsianethembe vieastedpwith rpaihacryloyl

Ppricor 1seEpSattob st BeNREN S5, BeATE B oPRieEos.
5/\8521129%06@I5i1®0uhw5yt789mem de in the presence of
pyrldlne The purlfled product Is then used to

initiate polymerization of 2-phenylethyl methacrylate

(PEM o S feT &1 QRIH0Re 18 AT i bEOBreSrd P b 818HP Fansfer

wi th a"radical scaveng e unsa urate
rad@amemeMth(mTRP) nﬁbere)emlmplef at hmtbaertylahe monomer is

invention contain a taqta %(? ij ‘1 L?@]I

CcoRmiRgd W'M%@Q%‘)é@ 8@ ﬁWdP% 290 Sqlyenh ){r’gerg@tlon is
e f S a

nt@atggt g gmw&ptoteg@a pgl %ﬁﬁfeﬂeﬁ]glw%%ﬁéﬂ hEAtER Malkyl

hatide e @ricat ithen  desivdd pecafversibhyhds deeb achigved, @heend-capping

S S e ST AR BB
dréll dﬁﬂﬁ:@l@ﬁaﬁ’t‘? tTﬁed%té€%§hMﬁj®a| |spftlﬁ’é1€f¥érﬁ§véd3ffrbﬁ\e the

deV| ce materials. The copolyneric materials of
noiyateylené rohael-based dnitiaton amd: ibeaprogiichpolyeestis @stﬁrlfv%i with,

and can cont
B Exaais, §eEre R, SHoHaf s psvhfloolTRl biEReMdte.
contain 10 - 30 wt % of macromer [3]. Mbst preferably,
the copolyneric device materials will contain 10 - 20
wt % dn apieferied embodineat, mpwét?r]@a&emfe@érur%ﬁtrér ials
of the q@reseqt, | nv(ﬁ.ml on optlanat |y ceqtai en,one or
nor e If@ Jthr& Iéac&@rpwgogo I‘:;%C»QL H(:@)hSl sting of
pol yrrerll zab sor bers  and @ol egabLe
col oran S. ‘Preferacol’y, t he

—Q—

i
CH, CH,

54 5d

This macromer can be synthesized in two steps from poly(ethylene
glycol) (M, 1500) as in Example 1 below. In the first step, poly(ethylene glycol)
is esterified with 2-bromoisobutyryl bromide in the presence of pyridine. The
purified product is then used to initiate polymerization of 2-phenylethyl
methacrylate (PEMA) by ATRP, and the polymerization is terminated with a

radical scavenger to create unsaturated end groups.
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device material of the present invention contains no

ot her ingredients besides the nononers of fornulas [1]
w@eaopA243 t he macromer [3], and the optional PCT/US2008/078660

pol ymeri zabl e UV absorbers and pol yneri zabl e

col orants. Reactive UV absorbers are known. A suitable

reactive UV absaorber is 2-

(2' - Apar exRRIgMers Materals of ther RiaseRd HPY§Hian, septain A dotal
amo‘?@mbﬁ{@nlléfrﬁrﬂ ér?gh'%uﬁ?fren{v@f) If@\g?%ngﬂt]d]o E?’éf@ra%ly from 70

yscCIl ences,
tdPeb sy ﬂ"herd|mnct|b‘nalhxoséabmleere[2]ec¢r)qmn¢ratibg cpnédseon thenomer of

m abqut 0.1 a reactiyv
0 b s g he Q8 o et AP ERUS TR I Fscr i bed
in US. Patent No. 5,470,932. Blue-light absorbers are
typically present in an anmount from about 0.01 - 0.5
% Whbe mstedialsoohtiieepresest investide\nave atdeasti ene mgfcromer of

Bl Aok vl rargtl FREUT BE et (1 RebRl Sckefigpired

ph?@céﬂ%frb@@rtié@tf@f trd déVicé hﬁht@f@@eﬂthe' CORINMene Mdirials of the
osen ingredients [1], [2], d [3], along with any

pEsFsent évepRipe rantain gt ialeof af |§ﬁ§t % ovtSorang gy contain as much

a%%é’y %:olf ?cr'rgﬁ"leEanh gfce?é’tgl}/] fH‘et b&}%cﬂgméﬂ é{avd Phiaterials wil

coawiratioon. 30het%desfi sacrmher i[3]. iMogir pleferablyy the copolymeric
pol ynmeri zed in de-gassed_pol ypropyl ene npl ds under
dﬁV'P%@%tﬁr'élS wilf contaiR 10t 35 %u@ft BBFORY [pher i zat i on
initiators include thermal initiators and
photoinitiators. Preferred thermal initiators include
per oi‘hefmcqmlymd'ricajeviaei tricaeals , of sthehpresent mveytion optionally
hexan at e an

2-eth
ORET ene st Jlachc roreont SBlesisshfio piiuazoup consisting of
pWﬁl@'U\X/ B8 0P HARRREASN doldHinid OPrefeisbly, the

em cal s Chicago, Ill'inois). Particularly in
devisesnalesakot the m’asemﬁ Iaventdﬁn cmtamsmﬂthelr ingradienis besides

B PR rmifes Aftoradiiakl Hac®aERBET Filoef te optona

pBNtEiZabid UMﬁﬁmrbéﬂstth{Sol merizable colorants
2,4,6-trinmethyl -benzoyl di phenyl - phosphi ne oxi de,
connerC|aIIy avai |l abl e as

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 |OLs, 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,
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Lucirin(r) TPO from BASF Corporation (Charlotte, North
Carolina). Initiators are typically present in an

wa@rmansc2ejual to about 5 % or | ess of the totaPCT/US2008/078660

f or mul ation wei ght, and nore preferably less than 2 %
of the tot formulation. As | S custogar?/ for 0SEeS
ICAl

e SRR ﬁ@dcoﬁa%wsﬁfﬂe%nﬁﬁmgs 2, adical « NPT i glittiate
doyrﬂé’rtizdti%' Biﬂfﬁ@ ddliohhs élﬁh@%béf bPlrédYﬁlo@\htTf% devnce material is

culation.” The particul ar conbi nati on of
prefgratly @mwn@rwdrmmﬂga&awep@lmrow@nedmbswd@n @itrogen or in
g?nountgff any additional conponents are determ ned by
Sred properties of the finished device
material. In a preferred enbodi nent, the device
material s of the present invention are used to make
| OLs Suitabley Ralyoyrization anitiatorsof lr@llsieor thermal ¢ fritiateree and

FERUSIAL, HRaaETARY o e SRS AN 5L A ators

SeXANPAS, tidityl Te@eeoRyrR-etHy)hdkancate ordndedi-(tettibudylcyclohexyl)

mono-functional acrylate or nethacryl ate nogoner ‘{‘?{Hﬂ Akzo
e

PEIXYOiGaReRate o feammEerSaliv eaVé‘n“aW@t [R&c rRArkado: ols
drigmicais'| @%drmz V |R0GS. b?"ért [’i‘r |her?a%bb‘(/ﬂ1é?l8lr’§ﬁé Mdterials of

and coo "usi ng ara nitiator
tlseuprebélet hmmtmml@b rﬂfﬂecazt&amca bhjeelrghalatmoetblagad:fhryommmre

A e = e
2% cpifEh A gbé?%oz&p‘mﬁ\g Séﬂrﬁﬁé WBAL! cBiniEtEialy 4¥able as
Ilght source) Opt1cs made from material s

Lh:a:vmgTBOr omaBASk Gorpelsatlbm\(é}harmtﬁ Nath &agolina).  Initiators
necessa hlcker t han oR

A GhICa]e PIERA 1 AR AP BTeLoh 401 P 63 iBEE of the total

féﬁﬁlﬁlaﬁéh WeidHtdgxd mﬂﬁewéiérampuesgmwbﬁsz peetHel 1ol formulation.
materials with conparabl e nechani cal properties and a

Aselsr eustomary farexurpeses of kaleulaiioatcommmene ganeunty, the initiator

(g ok el ths BBRlab iR SR s and
macroner to be included in the copol yners of the

present invention should be chosen so that th

copol Ngeparticular combination of the ingredients descnbed above and the
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.
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has a glass transition tenperature (T ) not greater
t han about 37 0C, which is normal human body

wao esopessdir e. Copol yners havi ng gl ass transi tiPCI/US2008/078660
tenperatures higher than 37 0OC are not suitable for

o ol 50 Sl AR el S are
nHEé%drllyP |Hﬁér°ltr§’arﬁtop@|€§r@f| tr@%n{ee%We@t\Hhi%h bfe 'n$ade from

pre erre to use copol yners having a glass transition
madepas diavirg sohighrarefvadtive mdenralAwuyhx Koo expdics maaden drom

e HEESHE coBGREE TR bRORSESL 0 . g Tl ower
ted &ouito!1.80 g@néﬁdlvedeqm?e/efélsmeily firgé00RLisions for |OL
t enper at ur e. is measured by differential scanning

irgplaotatiogt ry at 10 C/nmin., and is deternmined at the
m dpoi nt of the transiti on of the heat flux curve. For
| OLs and ot her applications, the materials of the

presght propenions rofiths tmexdrnbist asdiinhacromet ttstbleelngluldedon the
al |l ow devices made of themto be foI ded or rmmIEp)?ul at ed

capelEers of Aiq Bresegt INYANSOR RAoHIHBE GHoP @nép ekt éeeﬂ'vmer
) i 9
a8 S SR PRl 3l Godls ) S0l 2076, wicn i

nbl'raﬁl HLeAaN Thbety pieomearaturé.ndi 6apelsrmlrmt hadeng eglasadéransltlon

such mat i |

e geacihe BRa Y, onds npbryable iieds ThlaBle FBLS: suh

|é11%b§rdau'itﬁe nﬁ]rbé’ wté@ebﬂ foﬂzcﬁosﬂtén%baneé aBbvé BYCICTBAg would
wth a 20 total length, Iength in the grip area of

mbt agrein orousfold Iatv\ndltl’halobociy 4empeyatores33ltnis prefemedfto use
he narrqw sect

chRS RS FAIES o Sfhss “rae i, PGS el el forma

b@f\%@éﬁﬁpémur@% o grsatersthag r@ﬁnbnﬁiomterﬁ@ératural e.gesibout 20
No. 4442 or equivalent) with a 50 New on | oad

é’& |C imhrdgr matdoéﬁanadeuoi%@ cazpojsanwﬁ] Gy badpird Re delded

cgﬁ\?ﬁﬂeét& %Eﬁrgéﬁ‘nm gg?gt%?gtnl ats[]?e)ds %gpalﬂefe?}tlgplskgﬁnmg

calokifsattyl gt ®FfCinhia. @rﬁnbmﬂhe@bt freg hwpmlmtcnftthe transition of
original grip di stance. Since the materials to be
thebealdlug@irve.

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
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essentially soft elastoners, |loading theminto the
| nstron machi ne tends to nmake them buckle. To renove

wWo b@oslaek in the nmaterial sanple a pre-|oad i BCPUSZNeEsi078660
upon the sanple. This helps to reduce the slack and

18150\” d(iosep m)rFs g%@ét %fgg)nt ngntl@yﬁp?q%gyg%%a%an%lpglli until
falurd. hEFhéte'I@thtio‘h (§ﬁbmt) % FepoPtedh & MRictiSs of trf&@maplasement at

nodul us is cal cul ated as the instantaneous sl ope of
failvee doribes ogginal gripudistance. 0Sinee rthenmaterialsdosbe tested are

of 60 o, PRSIt Toad g R Rhe T ARG et dhdS 1o

makeathea! Butkle! M RieerNthe slein the materialisampls iaspranbad is
l'istenings than _other materials. G istenings are

t
pl?gsg LHRAD Becerapleg TIaJSthﬁ*éoer 3] rQsiMCﬁgth@e%@ck Jne PHP\dde @cmore
Cgl.fl&gfleln?tr%?an’%s 'énggaﬂ"m m?)/ WBQHe&’fto '88§|r§d value
i Sk 'sa eal e

€ Pnto a V|a Iass cha
(taplidaig OdB ¢ i0z@sl N/)/atherstmm as Isat acmczecb galdt thsotlest begun. The

The vial or ss chanber |sthe a toavvate

A TCREFR T e '@éta“éad?ﬁﬂ@s abe o e, aliess-Rranaive at

0 épsﬁ'%lﬁ b?él!fhé@ﬁ]&idm W%ﬁra?rﬁg‘zgzg&d%@ﬂjs@ §|fu§”1@bl% Strain
4 hour s vial “or glass i's t en cool ed

("1 60 xmmiodtush . enper at ure for a m ni mum 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 |@te nfdRr bf the dhitHaINIE fevite @Ifatéildl§bﬁﬂ1é7§§es'eﬁt invention
carried out at anbient tenperature with alig

arg dﬂ@secdg@lstmt ntp Hligtegimgsi dhan ovther rsetetrlalszooﬁllst&mngs are

R e b IRF o e RUFWRG o8 TS THERERGS p isThpos i

mM&asireth by pgétcémem oba less @b%ﬁsmainpre {rod tar mbl engphles glass
based on 65 wei % 2- phenyl ethyl acrylate, 30 weig

chembghangiasdding 8&@[”!?&@‘9’?@{@ aSb@aﬂé‘?@ﬁ?'t(ﬁPhlﬁBR 'gh@vnal or
o B 60 s e ke AR R e B 4 Sgoes
afd tabé enﬂhtaﬁ@ﬂlrm}‘é bath for a minimum of 16 hours and preferably 24
+ 2 hours. The vial or glass chamber is then cooled to ambient temperature
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 % BDDA, 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
14
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relative to the quantity observed in control sanples.
A sanple is judged to have very few glistenings if

W0 b@pei@ne approxi mately 1 % or nore gli steni NBGST/US2008/078660
relative to a control sanple. A sanple is judged to be

oGS A GEOE bbb W 25 AR, s omoer

of gh@teﬁ#i@%t dexecrdd in fheesyediedd isSleesithas abbut thﬁG It is often
magni fi cati on, the nunber of glistenings detected

veRy difficudlt; épidetect; ¢listerisgs haspegialyt abskiages |andi gdges where
H&Ieydé*bgtfs' §rgﬂ tdgb %%&/S%rr%aséc?@# ?mp‘i’égse aé%n oS ﬁ\ eghout

surfaces €re nofe d san

theoenth® velomehef tsnermhg Va$y|hgsthemeabmﬁtra1i¢ghev¢|st(ﬁe 200x), the
entire volunme of the |lens, vary i ficati
apgitares 'r(%é'aPhM) anqi Hae aﬂ?éq‘ PQP@'"PW éuﬂﬂﬁg}ﬂ‘%d%ﬂghérﬂ'éld and

d%‘.hg %Ibeéoﬁ’\gﬁﬁhgz r& SR SitteHb 'fk?d@fétc'ﬂtr@ br@%@n{:é %hghﬁaﬂmgéf K

condi in an at to detec presence
of glistenings. The copolyners of the present

Lgxfgﬁl@oggg%;ﬁ@(é S;fg{ abl¥ ha Ew@ ub"@(‘)s“pyeq]er ﬁy Irhave an

e%ﬁﬂéh[]ﬁ\t Whteh! dohtéllﬂt(EWCP EP' oly - %%%afEW ndy 58 @ré\ﬂr%etncally
hydrated sanple weight. First, the dry s nple wei ght

deterotined by d;onopaisanhef damm@ hygrqje@cs@mpla weeiglti. tFaist, ¢he dry
cont ai ner, .and ,eq nd H20 at .
SBPRLE WG R e et B sampBListadedin Gxgyapl, gontainer
alna ddiRbrarIDviest-fonhtiadt RSO Gk al mfsé%d’%p@ﬁéﬁﬂé&or at least 24
surface water is renoved and the sanple is weighed.

hevide samplerigithed nenaved frem 8w slg-ipizedl B2Oo@neess surface
\AH‘%@F g"\é\?emo%(gréﬁd 4 wl%)fs WQQ ?‘EW@” t(ﬁéi‘él;rﬁ%e fby the

1 Cce rraterla |nven I On Ccan

folfowiny feresulgn %taml:e[(mydbwtg}g /sitpgl e hed. or corrpressed
into a small cross section that can fit through a 2-mm
incision. For exanple, the 1O.s can be of what is

Knowinps cBnSnseted g? &@Heﬂ&% Mateifs of ﬂ'ﬁérgt%@enﬁﬂ%ntlon can be

conprise optic an aptic conponents e optic is
of reany qbexigm cmpablecbf bemgestretshdsme)rlcmmpraasbd irto hea imiadis cross
are a ?che tic and. are_li ke arnms th hol d

SBhrofal can i RioUER &b Bl RESITY FHeByaPIeTHE (ks gan be of
v i RRBIWA(SY aCerb-Brcefor MAItSHEBe Yesiinf bAESHmprise 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
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material. A nulti-piece lens is so called because the
optic and the haptic(s) are nade separately and then

W@ b@ojaasd cs are attached to the optic. In a sPeUS2008/078660
piece lens, the optic and the haptics are formsd out

cgﬁ@%ﬂ%ﬁ#gif%@@owﬂ%ﬁeaﬁﬁ QR Rlae of gnpS o SRigite! Sentiiation
tdﬁgsejmﬁhagg ,,ﬁ},qumg_e the 1OL. In addition to I OLs, the
materials of the present invention are al so sui tabl e

for use as ot her opht hal m ¢ or ot orhinol aryngol ogi cal

o IR B G U P B Pag i ORISR ammlga i

apd Fhteri tolbmlllasttétweTb@t AdtVigtiingen wi |1 be further
illustrated by the fol I ow ng exanpl es, which are

intended to be illustrative, but not I|mt|ng Al |

MONORRI $no i ASSS ! b@ﬁgrllﬁge}sn' Hltf’att&rss e o‘?lt\&erchemmals were

chem cal's were pur comercil al sour
pEicdnasbbyﬂrcﬂne:ogd\memwl(mcagePMyeﬂw@we 9ao| (a%fﬁ@e Marb00,

| | h h
2002 G00h A PoenIaPa dte AR PDgYd/aae M 2000)
weréh ér?és*@d' fi5hhagiyibRt PanGF’EL')é%d agg hebaved. 2- Phenylethy|

nmet hacryl ate zMA) wer e each passed through basic
nmtbacnytatar(@ﬁl\é@hmmbbanzyi methacndatet (BaMdA) were each passed

2- Ph | eth I b | at

iR, e AHElTbIor BePorecs WBbAR) PlSr 10 iR 4 Efepyethy

aGRJIAENFEX O THERYr a8iate!(B2A) tahdus a-biNahédiol di‘éorylate (BDDA)
pent anet’hyl di ét hyl' ene tr| am ne (PMDETA) was dried

wever pesfied ubyhyeolirie ghiomanguaphl spiien @ prsitor NN’ N',N'™

oLE oA B PIOET BT RS E0t EDehf, W

angn@adeeid distidd iption tddiskl. | Aeéto@boa/m:l lbsl¥ene were each bubbled
2, 2- Azob|S|sobutyron|tr|Ie !\% was recrystallized
withoMzn@peasioresrinothe glpve. bcm | Bl heeactipr ninggairyigtigns were

oRlfalthECH! aPNE hika?yBle e A9 ARBRIGHUFGRINRIAIBN) was

recrystallized from methanol prior to use. All other chemicals were of highest

purity available and used as received.

EXAMPLE 1.
Initiator Synthesis

Esterification of poly(ethylene glycol) (PEG) 1500 with 2-
bromoisobutyrate

0 0
idine
o0 o _prdne o o,k
(OMn H + >‘/U\Br o/\/>n I Br

CH,Cl,

An oven dried 250 mL three-neck round bottom flask was fitted with 60
mL addition funnel with a N; inlet/outlet, and a thermometer adapter and
glass stopper. The flask was charged with 29.0 g (19.3 mmol) of PEG 1500,
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Initiator Synthesis Esterification of polyethylene

glycol) (PEG 1500 with 2- bronoi sobutyrate An oven
waleioed425) m _ three-neck round bottom fl ask WesT/I/5100&078660

with 60 nL addition funnel with a N2 inlet/outlet, and

BRmGel aUireid: BTGl bl 6k 2 PREOD IV B rioncor mL

(M@yrﬂﬁfi}l’)sopﬂ%%l%o%%uﬁfﬁl Bromidé v PrRREY iRfthe ¥ddfioRSfunnel.

and 5 m”_ (40.5 nmol) 2-bronoi sobutyryl brom de was
Theaflesk i was helosedli andbrinfenset. inTlan fiteadiatia2-Brayseidobutyryl

d.j ' i bath, 2- i sobut | b i de .
ofSDide ey s BBnE 15 e peflet IR Sievad miBgatio witn
sheTgOdhel itd bath WakNemoled dritetheaieActies waeRlived faRd4hhimder
reaction was stirred for 64h under a N2 bl anket. The

ar Mecthlanketi xthe ereggioni miduesl wag fikeredi andattee whlkrate was
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Poly(2-phenylethyl methacrylate)-block-poly(ethylene glycol)-block-
poly(2-phenylethyl methacrylate) from PEG(1500) difunctional initiator.
Target [M]/[1] = 20.

All synthetic manipulations were performed in a No-filled glove box. A
100 mL round bottom flask containing a PTFE-coated magnetic stirring bar
was charged with 0.3622 g (3.66 mmol) of CuCl, 1.8026 g (10.17 mmol) of
N,N,N’,N',N"-pentamethyldiethylenetriamine, 12.8233 g (67.41 mmol) of 2-
phenylethyl methacrylate (PEMA), and 20 mL of acetone. The flask was
warmed to 50 °C in an oil bath. PEG(1500) difunctional initiator (5.0106 g,

3.34 mmol) was dissolved in acetone and was added to the stirring monomer
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phenyl et hyl nethacrylate (PEMA), and 20 nlL of acetone.
The flask was warned to 50 OC in an oil bath. PEJ 1

wG@p/odizizinct i onal initiator (5.0106 g, 3.34 nMPOI/PS2488078660

di ssol ved in acetone and was added to the stirring

I h
ST e bR e By BB B AR % €1 S ety
1£®§§d?\glotxg ($®61Ry,)6. S@%rﬁbﬁwSVdaQsWe@ﬁ\eéc%iSnéaﬂd added to

! ereactlon m xture. The reaction m xture
tnageaemremlxwre aﬁh@delmtlmmmlxtmr%waSSheatadrfor:@OI aditional 1.5
ove

{ n ghe frlua > flg rmvedrfrov x SIOQ/%Xbox and
it B?‘éa e 33K Wk rereved g

H@BIRN Witk edirDforr GoarineVEREr atudeN, wééweébrtbdnmaeéu vy hrotary
CH2Cl 2 and chr omat ographed over basic al um na using

evaRoratios), uiben. diwiede WilbniCheid: cnd «hrematogiaphed over basic

by, ar V. a n
SRR e SN Ul coifed S5 10 epven
remeveti byatrethry ré\@p@rétafrgeﬂee(creswuog polymepaves dls"ébb/ed in a
pol gmer was allowed to settle, the liquid fractio

SR ATOUNt 26 & WAtz I RECRIEISH O I91GerPpees & Propanal
E{)_@@e%fwés Bli é‘(ﬁ‘% et/ ths ﬂﬁU@tfréﬂ?tﬁ)na\g '?je%ﬁfégf \éﬁﬂ the

tran erre to'aro bottom ask
mwmemvammsed muthed freshrmpriom of argropaaq:ioﬂ'hewodmttewas again

| rthe under , yaguuny overn

asivad inCreCh, Songferiatblo SroG¢ REPIELEChEL dik solvent was
rbhitwed - usitgMrlistaty é\Vb\ﬁdréfo‘Pr TRENDARRICE Wi Qh‘i%ﬂ ﬂmr@# dnder

L three-neCk round bottom flask was fitted with
va@dum overnighi egsuliinghingd. A gi (3484) o a cejorlesmdseous hqu'd
t hernonet er adapter and gl ass stopper. The fl ask was
charged with 102.6 g (51 .3 nmmol) of PEG 2000, 300 ni
EXARPLEIpous CH2CI 2 and 8.5 nL (105.0 mmol ) of
pyridine, and 13 nL ( 105.0 mmol ) of 2-bronoi sobutyryl
|bl‘tlatbl'j§yﬂﬂme§1$aced in the addition funnel. The flask

v, D BE A TPRR 0, A e g v e i o0 it
St furmell tWithn aoNglinléPouitier, BRd i therridimeter adapter and glass
stopper. The flask was charged with 102.6 g (51.3 mmol) of PEG 2000, 300
mL of anhydrous CH.Cl; and 8.5 mL (105.0 mmol) of pyridine, and 13 mL
(105.0 mmol) of 2-bromoisobutyryl bromide was placed in the addition funnel.
The flask was closed and immersed in an ice bath. 2-Bromoisobutyryl
bromide was added dropwise to the cooled solution over 40 min period with
stirring. The ice bath was removed and the reaction was stirred for 27 h under
a N, blanket. The reaction mixture was filtered and the filtrate was
concentrated. The crude product was dissolved in a small amount of CH2Cl,,
loaded onto a short basic alumina column and eluted with CH,Cl,. The eluent
was collected and the solvent was removed using a rotary evaporator. The
resulting solid was dissolved in CH,Cl, and precipitated into a large excess of
1/1 hexane/diethyl ether. The product was dried overnight under vacuum to
yield 79.7 g (68%) of a white powder.
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stirring. The ice bath was renoved and the reaction
was stirred for 27 h under a N2 bl anket. The reaction
worRoobie@43vas filtered and the filtrate was PCT/US2008/078660
concentrated. The crude product was dissolved in a
mal | ar%lé_'r}b of CH2Cl 2, | oaded onto a short basic
qrAMmer BRSnd eluted with CH2ClI 2. The el uent was

[ -
P 2R St TRRLBE IR LGP Ry ey fop piBCK
PG Zighemydethnyt methbherddte) ftamPEG(2000) difrarctivhal iritiator.
hexa iethyl ether. The product was dried overnight
Tarar It 301 o yield 79.7 g (68% of a white
powder . Macr oner Synt hesi s Pol y(2-phenyl et hyl
met hacryl at e) - bl ock- pol y(et hyl ene gl ycol) - bl ockpol y(
2- phéAtydyethstic manipadatidnst weref perforPiey 20@0N.-filled glove box. A

20 it or 89 Rty ek entalBr e o Hife mtsch Ripdastibstiing ber
waktfar§ed with 8HE547Lg (8 WudnPRéI @H]dd@?b.ar:]my gicfn%mtmhmmon of

PTFE- coat ed nagneti C stirring bar was cha

NONSEAS N -pentameingdipthyferaitamine, 61854408 (a1 624 1Armmpliopf 2

oyl s REPLAIEBIAA, LBN! SRV ) Nt 14856 000)

dagectiiharinitidton (B 064E g, BEE 208H)) was fdigseiverhial 45 nilt dfedsstone
(9.9649 g , 4.98 mml) was dissolved_in 45 niL of )
apd evahadded todke sfgkg mmﬁ@rﬁqlutmmahﬁompn was stirred at

aﬁ@&%@it&ﬁ]ﬁ%&@éé q:g‘l'gﬁ{s}g,.‘”é‘,%,ébi,-{étﬁa‘?né‘t‘iwyéﬁ'iﬂi;‘féﬁdinyloxy (1.5860
92.12,16 hmolpwasndissolVed ippapetondi and adged td xS 6€adionl®ixture.
TRedBARUAN LR BESTHRNS BEdinahot bt it Baband Reglebipridhhrs,
tfgerl;ﬁgoglgd%' arBiht ?é\%p?_ﬁag&rf%l‘?'a'llfsl%r (II\a;’sSl@?vgrsm %Egﬂfe%loﬁblﬁﬂtgkoglove

I ent tenperature. rom-t
bgk @nel bobbled dvithulalrl fed 30 min.aThe fcoude3 wasi ecancentratacubiy rotary

o{B oA SIbEa AR A SE PR AN b alobP A i W7 basi
amintghue@higggf:\%ég?hhbsn@bﬁége. THceRkbHEWRS Wofedtel IRl e solvent
removed by rotary evaporation. The resulting polymer was dissolved in a
small amount of CH,Cl,, and precipitated into a large excess of 1-propanol.
The polymer was allowed to settle, the liquid fraction was decanted, and the
polymer was rinsed with a fresh portion of 1-propanol. The polymer was again
dissolved in CH,Cly, transferred to a round bottom flask and the solvent was
removed using a rotary evaporator. The product was dried further under

vacuum overnight resulting in 32.73 g (58%) of a colorless solid.

EXAMPLE 3.
Initiator Synthesis

An oven dried 500 mL three-neck round bottom flask was fitted with 60
mL addition funnel with a N inlet/outlet, and a thermometer adapter and
glass stopper. The flask was charged with 44.66g (9.8 mmol) of PEG 4600,

100 mL of anhydrous CH2Cl; and 2.0 mL (24.7 mmol) of pyridine, and 2.6 mL
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renoved by rotary evaporation. The resulting polynmer

was di ssolved in a small anount of CH2Cl 2, and
w@e@gipi2ent ed into a | arge excess of 1-propanoPCT/TR®08/078660

pol ymer was allowed to settle, the liquid fraction was

EE B el SR BidRD iR SFaG e iRCet dn fhe aRadon uane!.
'I1h@ Gk \ﬁastéléﬁ‘écﬁ e4rE ArirRe@eb OGP 9 QiBth) %Brdiﬁéﬁsbb@tyryl
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SHiSphigpEedos Batt{as sPmbyid ol 108 S W85 ool for G h under
al deze%lélﬁfét r P drddetibe Miiktark was filtdread anidt hh@ofilltﬁate was
tion funnel with a N2 inlet/outlet, and

coReemAtet el hadapde progist yassdisselvpén a srrall ﬁrr@ymt RAEH2CL,

R Hipy580 80y 5o, B B 150 A, o e

waisdcdiettad- GAQ. thensuoilgntofad rémored ausng wr gdtal’gremama’wasThe
placed in the addition funnel The fl ask was ﬁl osed

resHing ARl Was dissal el GHeh: POERTEREAtaIsLING pilaigegagss of
1W§e§gﬁgﬂﬁwp§¥h§ﬁ.f% hﬂ%%%&@dﬁga v'e% RY Bhdé&r ¢Scuum to

mn perio stirr e 1ce renoved and
ytdhdaZBéagl(GZ)% ) w@a vdtlterpcmidéror 63 h under 5 a N2

bl anket. The reaction mxture was filtered and the
filtrate was concentrated. The crude product was

ME GO ey nthedismal | amount of CH2CA 2, |oaded onto a
short basic alumna colum and eluted with CH2Cl 2. The
I%olu%phm}deﬂ:wl | nethagndale)-blackseoly(ethylers glen@lﬁrbwcusu pely(2-

engedtl sRACH R o EERaRRY dfifghdL iR Jafecigiu
=147 | hexane/ di et hyI ether. The product was dried

over ni ght under vacuumto yield 29.5 g (62% of a
white powder. Macroner Synthesis Pol y(2-phenyl et hyl

gglt I;?glf%ln%&}c' G nBRN GERY LERGHELY G7'a N2KAES glove box. A
200 mL round bottom flask containing a PTFE-coated magnetic stirring bar
was charged with 0.2191g (2.21 mmol) of CuCl, 1.1108 g (6.27 mmol) of
N,N,N’,N’',N"-pentamethyldiethylenetriamine, 25.5245 g (134.17 mmol) of 2-
phenylethyl methacrylate (PEMA), and 40 mL of acetone. The flask was
warmed to 50 °C in an oil bath. PEG(4600) difunctional initiator (9.8431 g,

2.01 mmol) was dissolved in acetone and was added to the stirring monomer

(_

solution. The reaction was maintained at 50 °C for 7 hrs. 2,2,6,6,-tetramethyl-
1-piperidinyloxy (0.7234 g, 4.63 mmol) was dissolved in 40 mL of acetone
and added to the reaction mixture. The reaction mixture was heated for an
additional 30 min, then cooled overnight. The flask was removed from the
glove box and bubbled with air for 30 min. The crude was concentrated by
rotary evaporation, then diluted with CH,Cl, and chromatographed over basic
alumina using CH,Cl, eluent. The eluent was collected and the solvent
removed by rotary evaporation. The product was dissolved in a small amount

of CH.Cl,, and precipitated into a large excess of 1-propanol. The polymer
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i 5 phenyl ethyl nethacrylate) from PEE 4600)
di functional initiator. Target [M/[I] Al synthetic

woracwpud2az i ons were performed in a N2-fill ed gPOmESI»0O%078660

A 200 inL round bottom fl ask cont ai ni ng a PTFE-coated
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reacti on was nmmi ntained at 50 0OC for 7 hrs.

2,2,6,6,-tetranet hyl - 1-piperidinyloxy (0.7234 g ,
%@g{{é}h) was di ssolved in 40 m _ of acetone and
0 the reaction m xture. The reaction m xture
mnmbes Athdsis an additional 30 mn, then cool ed
overnight. The flask was renoved fromthe gl ove

and AmbeverdiedH kithreegireckoopng botiea Ha%é/aﬁd‘gted With 60 mL
SPUTIREE R 3 AR 208 Lo it tho giss
SteppEg. chla%kehwnharg“éhiewmh u@ma gad Oc70h1nech) ofl PEGE 4600, 300

ok < AR UF Hey P ﬁ%bn%ﬁ?z‘” sens) ghavhaine, Sha "8 mL
®% qchﬁhc\%\zg}?g t?rBHblé’oﬂLﬁy I@éSWQ% Pi‘ao@ﬂ%%ﬂ@'addﬁ% funnel.

po1 ymer owed to e, the quid fraction was
Tdec diatskdwaandloste pod ylmmemsl in resedcey batha 2-Begmoisobutyryl

ortion of 1-propanol S a di ssol ve
oPamid e wes el EBBR s o e LA Ot oRFF P 20 B win
sﬁﬂlm(?emhé%é D8R deHidvel dhd Pledtrcorriv@satied 1363 h under
product was dried further under vacuum 5 overni ght

aelslmblanlg,eﬁ nThe. 1Eagjiops Moixtuse wasolfiferess ansbfthes ditrate was

PREERRsS THRTHER Aol PEL hRsalef i B bl Bl g GrzCha

|6adkd batd 4 $RBRIbasid Bluting colingh AAdtdigted vatriC#,Cl,. The eluent
t her nonet er adapter and gl ass

was collected and the solvent was removed using a rotary evaporator. The
resulting solid was dissolved in CH,Cl, and precipitated into a large excess of
1/1 hexane/diethy! ether. The product was dried overnight under vacuum to

yield 83.8 g (79%) of a white powder.

Macromer Synthesis

Poly(2-phenylethyl methacrylate)-block-poly(ethylene glycol)-block- poly(2-
phenylethyl methacrylate) from PEG(10k) difunctional initiator. Target [M]/[I] =
134

All synthetic manipulations were performed in a N»-filled glove box. A
200 mL round bottom flask containing a PTFE-coated magnetic stirring bar
was charged with 0.1296 g (1.31 mmol) of CuCl, 0.6828 g (3.85 mmol) of

N,N,N’,N’ N"-pentamethyldiethylenetriamine, 30.4780 g (160.21 mmol) of 2-
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stopper. The flask was charged with 106.6 g (10.7
mmol ) of PEG 4600, 300 ni of anhydrous CH2CI 2 and 2.0

wWore009o0224% mmol ) of pyridine, and 2.8 niL (22. 1Pem53008678660

2- br onoi sobutyryl brom de was placed in the addition
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under vacuumto yield 83,8 (79 of a white powder.
hiiinghe
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T'REF;’::olglﬂ%F %s”ﬁﬁﬂ@éd f §éﬂtlér tlﬂﬂh@ﬂﬂ ﬂ"ﬁ)‘ﬁoﬁhﬁéQﬁgc%ﬂsB antf:l the

0. 129 1 mol) of 6828 g (3.85 mmol)
PRIyIRDeNt WeNs nnseqmthamﬁeﬁy pdrttwmyﬂ ‘epmpar@in'ﬂ”e& p@lamer 8@scagain

160, 21 | 2-Dph | et hyl h
clsasg BCHesr e olrafeRlE ey M BbRGRCHASS And i Shuep was
rérhdved A&king al- rét%\r)m”@)a)po\"ﬁér dTRE oproedct K)va%odﬂbd fofther under

acetone and was added to the stirring nononer

vaeuumi eernightraselingiio 24nwhg (870 céa@ ealordarsi salid.
tenperature for 2 1 hrs.
2,2,6,6,-tetranet hyl - 1- pi peridi nyl oxy (0.4079 g, 2.61
BEXxiPLESS, di ssol ved in acetone and added to the

reaction
Initiator Synthesis

An oven dried 300 mL three-neck round bottom flask was fitted with 60 mL
addition funnel with a N, inlet/outlet, and a thermometer adapter and glass
stopper. The flask was charged with 36.42 g (18.2 mmol) of poly(ethylene
glycol) methyl ether (M, 2000), 100 mL of anhydrous CH.Cl, and 2.0 mL
(24.7 mmol) of pyridine, and 2.4 mL (19.3 mmol) of 2-bromoisobutyryl
bromide was placed in the addition funnel. The flask was closed and
immersed in an ice bath. 2-Bromoisobutyryl bromide was added dropwise to
the cooled solution over a 15 min period with stirring. The ice bath was
removed and the reaction was stirred for 63 h under a N, blanket. The
reaction mixture was filtered and the filtrate was concentrated. The crude
product was dissolved in a small amount of CH,Cl,, loaded onto a short basic
alumina column and eluted with CH,Cl,. The eluent was collected and the

solvent was removed using a rotary evaporator. The resulting solid was
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m xture. The reaction mxture was immersed in a 50 0C
oil bath and heated for 3 hrs, then cool ed to anbi ent

wao eopessiire. The flask was renoved from the gPOWESH0O%078660

and bubbled with air for 30 mn. The crude was
concentrated by rotary evaporation, then dil d wth

esl inreHelle SRELRIGFRPAY BiRP 12788 e AL Egrmelglethvl

i |85ied 220 ot(B6%

e B e B e R (811 25T 95%) of
apshiyjerpowdes di ssolved in a small anmount of CH2Cl 2, and
precipitated into a | arge excess of 1-propanol. The
pol ymer was allowed to settle, the liquid fraction was

MESAMETsviidsidie Pol yner was rinsed with a fresh
portion 0¥ 1-propanol. The pol yner was again dissol ved

Raly(ZHehery)ethylamsthacrdate)-olackrpaiy@tiydene giyicbh StoraiE GO 00)
sol vent,. e ' tor. Th
R T PR BB L oo v o gt
resulting in 24.1 g (57% of a colorless solid.

EXAMPLE 5. Initiator Synthesis An oven dried 300 m _
t hr edlIngyrithetiy mantipilatons waesk peeformedie® Nefiled@lone box. A

diti f it h i t | et e
i R B sk it 8 e Fened haghatie signg bar
W tigRded with 366362 g (6.63 nimonaf)Coll, 302 y{ZghiiBeht mmol) of

col ) net htyl et her (in 2000), 100_m _ of anhydrous
. Mrgeptamethyldietaylenefiamings 1hy/538; ae(61a?% mpmgpl) of 2-

3 2 ' t bremn
Aem el rEecryle [ EERAT, S KL pl-Jof e B G (2000)
naoveb funotioree dnitiatcan( 11 G971Bag h 5.99- Broofpiveab dispoivedbinofd del of
was addeg drop\gi sg_ to the cool ed sol utiag ov_glrﬂ%a 15.
FEIPFPNBVaT BrdeH itp PRSP MANOMR: ROMERN r LhpyeRCtahwas
s%jﬂ'gdreél"t bRbidRS Fémﬁér%@hr%O{fo% Hsunder @ Ng dlaftkriethyl-1-

reaction mxture was filtered and the filtrate was

piaTeimtioxyt €H40THe, &rétemobavas disasived 38 gicetand _andx added to
tﬁc’g?leéct%rrrwor%ri]}tu%c. Iae rCIea%‘tiok Or%&?udreov%\soir%msépsoerc} inb<§§1‘5’50C °C oil bath

and heated for 30 min, then allowed to cool overnight. The flask was removed

from the glove box and bubbled with air for 30 min. The crude was
concentrated by rotary evaporation, then diluted with CH.Cl, and
chromatographed over basic alumina using CH,Cl, mobile phase. The eluent
was collected and the solvent removed by rotary evaporation. The resulting
polymer was dissolved in a small amount of CH,Cl,, and precipitated into a
large excess of 1-propanol. The polymer was allowed to settle, the liquid
fraction was decanted, and the polymer was rinsed with a fresh portion of 1-
propanol. The polymer was again dissolved in CH,Cly, transferred to a round
bottom flask and the solvent was removed using a rotary evaporator. The
product was dried further under vacuum overnight resulting in 8.83 g (37%) of

a viscous liquid.
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alum na colum and eluted wth CH2Cl 2. The el uent was
coll ected and the solvent was renoved using a rotary

werapoiaidr. The resulting solid wasdi ssol ved PeT/TSREH/@78660
and precipitated into a | arge excess of 1/1

mpﬁegéet hyl ether. The product was dried overni ght
uumto yield 25.7 g (66% of a white powder.
E ? | s Pol y(2- phenyl et hyl
acryla t.ﬁ) ock-pol y(ethyl ene glycol) from
Plélst(bém@) metiefonylate) dhadk-poly (eittaytlene T@lycgﬂ) b[oMG [ Ipolytbenzyl
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contai ning a PTFE-coated nmagnetic stirring bar was

charged with 0.6562 g (6.63 mmol ) of CuCl, 3.21 17 ¢
(18. Allisymtagtic Bfanipulations were performed in a N-filled glove box. A

2Dtk R BRI TRl Fradhibyiififo bar

\A%dc@gédtwmf 0BG Y5. Bfﬁ(rﬁ@l@%)‘ cuio26808 gnEb.12 mmol) of
initiator 11. 9973}@31 99 mol ) was dissolved in

NabN, NN’ d‘é’ép@w@rraﬁtayl vierrigamine, hé65195r7r .q]g(ZﬁBrﬂ&Ténmol) of

t
SRR AR D HE o S Bn B @ploo) aiuncionl
inigner frohmEko2 ¥ 1Q 079019 5@04 6l wastdigsokeed i 38 ailveblagetone
acetone and added to the reacti

aPAHET SHORTLD IPE SHENd MARCSRET Saliens o THoiAqUop ke sfied at
Bfﬁéﬁldtefn%ergﬁlr@ 32 "dgel'?)r alg AMeD 5 B @qgfrgﬁl\éﬂww@ben&h?loxy

k was renove mthe gl ové 'boxXx an
(4bB26q, BD1&immoljheas dissevwedsincasetems aatieaﬁd@d toothar geaction
then.diluted with

KB B Paarial BUaHTeAEE M SrsEAa A Bl Copl 83 e heated

HOMCET Y ’cﬂéﬁ EddIedto WshiER terpEdtaBd ThBE R W8 tremoved from
renoved by rotary evaporation. The resulting pol yner

tlvmglo&eém anwbulnbladsmm air foromminf Theprgde, waghgoncentrated by

B hied Faon Pt fiobdd S 3aCE oo, B3R Rhed RFgp pasic

agg??inlﬁgt?ﬂ%% @Hﬁdl;hlﬁhobmé phase bise eiuenedagiddiieétetiragithe solvent
was removed by rotary evaporation. The resulting polymer was dissolved in a
minimum amount of CH,Cl,, and precipitated into a large excess of 1-
propanol. The polymer was allowed to settle, the liquid fraction was decanted,
and the polymer was rinsed with a fresh portion of 1-propanol, then methanol.
The polymer was again dissolved in CH,Cl, and collected by precipitation into
5 °C methanol, filtered, and then rinsed with fresh methanol. The product was
dried at ambient temperature under vacuum overnight resulting in 37.00 g
(66%) of a white solid. GPC (THF, polystyrene standards) Mn 21,196, Mw/Mn
1.27.

EXAMPLE 7.

Macromer Synthesis

Poly(benzyl methacrylate)-block-poly(ethylene glycol)-block-  poly(benzyl
methacrylate) from PEG(2000) monofunctional initiator. Target [M]/[I] = 134.
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propanol . The pol yner was agai n dissolved in CH2Cl 2,
transferred to a round bottom fl ask and t he sol vent

woer@newy/ed using a rotary evaporator. The prPCIUS2008678660

dried further under vacuum overni ght resulting in 8.83
79 f i d. EXA :
%ygf S5 2 rﬁé’,‘q V%r%i\?é{ﬁ tlon \I/vgre perfo hr%eg in '\éaﬁr ?lﬂecri glove box. A
Cfddnat saﬁ&honafskp@éméﬁmybepwelo&%a TRagiefic stirring bar

poly benzyl nethacrylate) trom PEE 20
wasnolﬁangedlwrhlalo 2095 igati 2 mFmO@eof plupl[ n]12£05g) (642 mmol) of

NN SRRt A A e B e B CoriR A gngion of

bBhE- SediReyIERI MA SéddBOﬁﬁLWfac‘é&mé?h%E@ 0Q) tdifunctional
ggm g@ (B?é )of cuCl, 2.6808 ?D )

lmna;tomfrom Zp(énQ @ h9 08 ety ‘dﬁ%tOHSS@JMQﬁ’em %nﬂggéa@etone

hﬁ%%%%gggﬁ té t%%‘z@%bﬁgfﬁ) c?rﬁ%%i | ona Vem%ctl ?gtlrred at

alﬁ%bleﬁt ferdperdiiiie @2 <)0fbrmmhjs. \E,3,608, Scetriamedwyln ﬁﬁenthnyloxy
acet one _and was added to the stirrin

(@@%ﬂl Sréd-Ofamalhwasdsselved i @cetpng ag d 1o the reaction
nz&g}i’g ‘gﬁé‘rrg ramﬁﬁ}tPFé)Wa%sinﬂﬁérsed in a 5? °C gn &ath and heated

1- piperidinyl oxy
fa04 ]tﬁsmmaln) coaled do mlbleed tempanadamren d hanfdhskddasl remqvlad from

thE BpVeckt P BURDISAIVILAL Lor Tom T EridBaned Bah Eafrated by
éﬁ*%%% 6r%ﬁﬁﬁrﬁfe‘rhfcﬂlutérd‘9wth| @ﬁlgc%ﬁdrmm@oérrbpﬁéa RRer basic

e box and bubbled with air he crude
amlmmwﬁmféﬂnwlle phasg. Eheptient was, calretedandithedsolvent

d ch h
i g8 O ARG “HHE e PO kB vec i
naiRfnlime aﬁﬂium ngf \@$,01£ MaNg dprlekipitatety VnteVv apRirgé i @xcesshef 1-
resul ti ngﬁpol ynmer was di ssolved in a m ni rum anou

popRan Gl @opineesi was atleyed e setile) theyauid fastorvas. decafnted
BRI et FaB SRR B URp1 B bt B meanc,
THenssldmeir ivasaaddie slissptved iarClasCll apd apilacted Byherecipitation into
5@(5 r%?e?‘cﬁghol, filtered, and then rinsed with fresh methanol. The product was
dried at ambient temperature under vacuum overnight resulting in 32.50 g
(61%) of a white solid. GPC (THF, polystyrene standards) Mn 43,994, Mw/Mn

1.27.

Copolymer Synthesis

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 monomers, cross-linker and initiator were combined as
indicated in Table 1, 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 1-um glass-fiber filter.
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The pol yner was again dissolved in CH2Cl 2 and
collected by precipitation into 5 C nethanol,

wo pdovet@d3 and then rinsed with fresh net hanol PCTVE82008/078660

product was dried at anbient tenperature under vacuum
ver ni ght resultln In 37.00 (6 i
TRpIBaROS VTS ) Ater M3 Saspdid frerfor ol 7Rapniien hrs
-CEAHEEuIfi 'Mrﬁg% féshﬁéﬂeseﬁfﬁdé@ﬁﬂ?éﬂuxm acetone
aﬁqggagry I at e)ubllngck pol y( a’%y | ene gl ycol)-Dbl ock- gi
faroh ynpbmzrmsedeambarrydrmde)them ®iageEaregyacuum at 65 °C for 15
ctlonal initiator
g RS o e tiaiRae Bievas D Bt douTts HE TP inable
209l ove box. A 200 nL round bottom flask containing a
PTFE- coat ed magnetic stirring bar was charged with
0.2095 g (2.12 mmol ) of Cud, 1.1210 g (6.32 mmol) of
N, N, N , N\\ N' -paBLEBt Fgrmiudation Gomponentietaib. 5893 ¢
(281 .42 mmol) of benzyl nethacrylate (BzMA), and 50
L of aget oppa PEFHL00Ghodi f ulgdi onat. 11 nigd At Okxfar onkx 4
EX 2 wtdh). 06@2) g, (%3 rmm)) wass)di swohvedwian 30vrl  ofvt%)
acetone—antd—was

Re § S ad_d_cd t “é I.ch:f ?1r8. |e|di :? ;:{;};:;
t dnpefatiur e2%%22 0C) for28 hrdss 1600 - - B
2,2, 65825t etdAnet hyl - 1- prderi dishyl oxy (0. 6344 ¢34, 06-
nmol ) 7ev@s di ssol ved i n acet one-and zZdded to the- -
react iz m xture. The reaction-m xture was- i neo®ed inA
a o0 Q6oil bath and heaped for 4 hgse then cooled to-
anpi ent tenperature. The.flask_was renmoved_from fhe

wds cOh€entrated by rotafy evaporation, than diluted -
wit h 6#C 2 and cht omat 6-&¥aphed over “basi @%l unina
usi ng SEH2C1 2-nobi 1560 phad&® The-el uent was?°édl l ected -
and t Beoosol vent was renoved by-rotary evaperation. TH®0
resul tzpog polLyner was dissol ved in a-m ni mum anpunt efoo
CHzCrz, and precipitated into a Iarge excess of 1I-
propanol . The polyner was allowed to settle, the
liquid fraction was decant ed,

TABLE 2. Formulation Component Detail

D PEA PEMA BzMA BDDA oMTP EX.5 EX. 6 EX; 7
(wt%) (wit%) (wt%) (wt%) (wit%) (wt%) (wt%) (wit%)
12 78.99 - - 1.01 - 20.00 - -
13 88.97 - - 1.03 - - 10.00 -
14 78.98 - - 1.00 - - 20.02 -
15 78.98 - - 1.03 - - - 19.99
16 68.99 - - 1.01 - - - 30.00
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and the polyner was rinsed with a fresh portion of
1- propanol, then nethanol. The pol yner was again
wale@sokozesl i n CH2Cl 2 and col | ected by preci pi t BECT/U82008/078660

into 5

OC nethanol, filtered, and then rinsed with

Aok 2 T enalisepd vatasia 5eu“o’%?t?ﬁ9r Feul Bl gnd Gustening
H

g (61 % of a white sol TestResu

st ndar

F, polystyrene
ds) Mh 43,994, Mrv Mh 1.27. Copolyner Synthesis

Pol|ypr ¢
prijom t
at nosph

@,ygsggte gmnqts w@gn@svac@é“m de %sed at 90 0C
OBwse. Hrek NDMduser 6 rofgeﬂenmgs

efPah| oWBPahox MiRedi af )y af t:ves) degaSS| ng. The

NDIORE

S5 g7 05534, nKeg”@nd I Ni_Ti at Of7 gWeT € o 6PNDI Ned as

i ncH \'iat
rerove
ni tr dgen,
nonorer
de-gass
W t/h sa
pl aced

hrg at

ext|r gct
air dri
hrg. °Td
reqult g
Conptne
EX.| ® B
(wt|%s (
25 {50, 2

- 15,00

16

edinTa < 1 t:ll P As.eu Ul I vatu llll(.
an8y14t rap%ﬁrg ai f dubbl e‘géa backjl%gl usﬁgd W tﬁ
'8

nd i fifedi afe®y pl aced in the gfdve boX® TH
Pl af8Bon WO di spef8ed i % vadBm Mo
ed®-80l yprspyl ertd! nol ds'4@si ng %&7 syr Rige eqblt ppq
1-vem gl ass-fi bersfiltexosThe fiizb| ed1aDl ds were
i esa conygctionieven fag 1lh at2 70 Q6 thero 2
110,,C. TE@ resulti n? gcbls%/nerqosggnpl g83 wer eNo
e n refl.uxin ceto or our rinsgd an
egd t hen J | ace 3:T:nder nze;zélcuumz% 65§9C fo
nsife pr5 erti 85 'and mMérovacidl e résist
% |ist@d in3fable 23° TABI®®'1. B4t nul af"?on
nt3Pet ai N97PEA PEMA Bz MMSBDDA GRTP EX 1 EXe 2
X234 | D (w9 (ee%) (w29 (wog (weH (w9
WP (W9 0 6510 30 013 2 1 o®s5- - 082 - lvehBw25
72171 5315 00 g17- - 22485 25425 50131 72 &nad -

_5.é 79 QGQ B 11/9.9 B 204.290 T 7240 0.77 many

8.25 169 37.94 10.44 4.78 1.02 many

Veﬁ }EW

e

d

d

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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4 79 00-100---200056900-100- 29 99 - -

- 66900 _10---3000- 778298 - 102- - 19
WO2009/08268 99 - 1 02 - - 29 99 - - 9 63 97 15 POI/USIH08/878660
- 2000 - - 1089 00 - 100----1000 11 79 00 - 1

-. - - - 20 00 TABLE 2. Formul ati on Conponent Detai l
Vg%&“ér%lﬁim@?wﬁ\- BDDA OMIP EX. 5 EX. 6 EX. 7 ID (W%
(W9 (w% (w% (Wm% (W% (w% (W% 12 78 99 - -
101-2000- - 138897 - - 103 - - 10 00 - 14 78
198 - A polpmeric- oppthamic 1 pgorbolaryngolggical -devige® gwterial

. --101- - - 30 OOTABLE 3. Tensile and
r roperties, : , an i stening Test
“%’ﬁ‘e"q%ﬁ?ggp i %EWC, R d Qi ing T
5 Results 25% 100% Stress at Strain at Young' s Secant

Secanfy EWG5l {3 & eakwihkp ok aMpdHbiifcibhalt @ér';/l@ﬂé? oMpsthHsrylate
Modul us (MPa) (I\/Pa? (WPa) (%9 (MPa) (MPa) 0 8 12 104
57 3ononomer af igrolavdd:

[1]
10
wherein
B = -O(CHa)p-, -(OCH2CH2)n-; -NH(CHg)s-, or -NCH3(CHg)p-;
R" = H, CH3, CH;CHs, or CH,OH;
n=0-12;
15 A = CgHs or O(CH2)mCsHs, where the CgHs group is optionally
substituted with —(CH2),H, -O(CH2),H, -CH(CHa3),, -CsHs, -OCgHs, -
CH,CgHs, F, CI, Br, or |; and

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

1914 113 87 29 1498 763 07 1 No 2 8 18 134 5 1 35
931538238 No 3366188540169 0099 102 No 4

wW@289/042634 0 1 1 42 0 87 2 78 No 5 3 84 18 1 RCBESRDOYB8660

120157 No 6 354187 418 148 092 4 08 No 7 3 22
183 525165096 123 N 83751867 91218 1 18
178 No 9 7 04 207 313 1R5 62 2 25 1 22 very few 10
362 200349135081 ONo 11 3 76 197 3 9 1 1
45 0 87 3 84 No 12 2 38 175 23 1 22 0 77 2 57 No 13
391194 4191530950 Jvery few 14 5 17 198 8
17 2 46 1 42 1 3 1 very few 1§45 93 186 14 27 4 29 2
40 0 77 many 16 8 25 169 37 94 10 44 4 78 1 02 many
This invention has been descri Py reference to
certain preferred enbodi nents; however, it should be
understood that it may be enbodied in other specific
fornms or variations thereof mi hout departing fromits
speci al or essential charactertstics. The enbodi nents
descri bed above are therefore considered to be
illustrative in all respects and not restrictive, the
scopwhefeinhe i nvention being indicated by the appended

oL 2, RalRpsheupL s oyl g casgojet on-

ot or WV nal &idepeadetle &lO@H)) & NHEH)d, NCEYIOH,) S IG(GH2)dCeHa,
O(CH3;CH20)4CH;, O(CH,CH,CH,0)4CH,, O(CH,CH,CH,CH,0)4CHy,
or nothing;
J = (CHy)a, O(CH,CH,0), O, or nothing, provided that if W and W' =
nothing, then J # nothing;
d=0-12;
a=1-12; and
b=1-24

and

C) 5 to 35 % (w/w) of a di-block or tri-block macromer of formula
[3a], [3b], [3c], [3d], or [3e]:

o R* CHa CH,
tﬂCHg5—~—ZL———g——#——€CH2—%—%;CH2~¥
R® c=0 C==0
X
Yo

[3a];
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s a) 65 to 95 % (ww of a nonofunctional acrylate or
nmet hacryl ate nononmer of formula [1]: [1] O wherein B =
WO Q{o@lrop43- o (OCH 2CH2)n- ; -NH(CH 2 n- . 0rP(—?"N@S-2008/078660
3(CH2) n- ; = H CH3, CH2CH3, or CH2CH, n =0 - 12;
CH 2)nC6H5 vvhere he G5 group IS

orggtco@%f@ S;J_g?msfuted vy|t CHEynH, & CH 2)nH,

Hzﬁ a, Br, or |
o— nddnc 0 - ]ng 0 b) a d|‘;¢unct| mgl agryl ate or
met hacrylate cross-Iinking rmnorrelr of formula [2]:[2]
wher ei n , R3 independently = H,X | CH3, )ﬁ:HZCHS or

oH, Wi ndependently = Q(CH2)d NH( CH2) d,
NCH3(CH2) d, Q(CH2) dC6H4, O CH2CH20O) dCH2, 3p];
O CH2CH2CH20) dCH2, O CH2CH2CH2CH20) dCH2, or |I10t%hi ng; J
= (CH2)a, O CH2CH20O) b O or nothing, provided that if
Wand W= nothing, then J nothing; d =0 - 12; a =1
- 12; and b =1 - 24'

||
H(CHp);——2'—C— C——(—CHZ —>— N—(CHy),0— ﬁ—R“
c CH,
)
5 Y
[3c];
or
i il i | I
6 A~ — . T 2__ _ 6
R ﬁ C—O(CHyp)q N c CH2>e—CI: c—2 o cI: CH,— —)——N (CHy)a0— c:I R
CH, | c-_o CH,
T T
10 Y Y
[3d]
0 R4 TG
R9—z1—|c—cll:—€c+12 (:: eCH2 cl—L
c=0
)|(1 )|(1
| |
\'e y!
15
[3e]
wherein for formulas [3a], [3b], [3c], [3d], and [3e]
aindependently = 1-18;
20 Z' = -(OCH2CHy3),0-, -(OCH,CH(CH3)),0-, -(NHCH2CH;),NH-, or
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and ¢c) 5to 35 % (ww of a di-block or tri-Dblock
macronmer of formula [3a], [3b], [3c], [3d], or [3e]:

WO 3mpojaad ; [3c]; or [3d] [3g] wherein for forpal/aS2008/078660
[3a], [3Db], [30] [3d], and [3e] a independently =1 -

18: 20 z1 . - (OCH2CH(CH3) ) pO-,

" (NHoreorE) 7)CH2CH2) PO, X = O, NH-,
N( CH%)-, %W%EHQ -ON @(—IE@H?))— or N(GgHs§-€H2) aH,

) CH 2006Hs,

(CHZGHZO) (S, %b@%yH@a@H&HzN(@(@ OC6H5; 72 =

or ot SUBR SO e el BT B

R6 i ndepenq@HWOCsHsH CH3, CH2CH3

i%;;c;&fﬁ&w&? @émgﬁé@&@%ﬂ@ﬁcﬁ%w N
o (Gi2) 6 O FGREEINERNCORICHAIROS if’

e : R RE &°independently = H, CHs, CHzCH3, CH2CH2CH3, CH(CHa)z,
CH,CH2CH2CH3;, or CH,CH(CHs3);

R’ = CHs, CH,CHs, CH.CH,CHs, CH(CHs);, CHyCH,CH,CHs;, or
CH,CH(CHa)z;

R® = CH,, (CHa)2, (CH2)s, (CHa)a, (CH2)s, or (CHy)e;

p= 1-500;

e= 1-200, provided thatp 2 e;

t= 0-6;

R® = CH=C(R%C(O)-, CH,=C(R®)CO,CH,CH,NHC(O)-, or

CH2=CHC6H4C(O)CH2=CHC6H4CH2; and
L =H, Cl, Br, -CH,C(O)CHs, CH2C(O)C(CHsa)s, -CH2C(O)CeHs,

ool

-CH,C(0)CeH4OH, -CH,C(O)CsH4OCHs,
CH,CH=CH,.

2. The polymeric device material of Claim 1 wherein for the monomer of
formula [1]:

B = -O(CHg)s- or -(OCH2CHz)n-;

R' =-H or -CH3;

n=1-5;

A = -CgHs, O(CH3)mCesHs; and

m=0-4.

3. The polymeric device material of Claim 1 wherein for the monomer of

formula [2]:
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RO = CH2=C(R6) C(O) -, CH2=C(R6) CO2CH2CH2NHC(O) -, or
CH2=CHC 6H4C(O) CH 2=CHC 6H4CH2 ; and L = H, O, Br,

WO S@HIQ{ALCH 3, CH2C(O) C(CH 3) 3, -CH2C(O) C6H5, PCT/US2008/078660
CH2C(O)06H4()—I CH2C(O)06H40C:H3, , , or 0 CH2CH=CH2. 2

. ric ma rial of daim1l wherein for
the 'rg‘mﬁ%n%'gg ‘F'?J?tK‘UT ‘[’rl‘i:.ﬁ?*;B = -Q(CH 2)n- or

H ) dthing
O( CH2 %ﬂpgepgﬁ%ermy: C?I_CHX%F'@(SCE%%E«F)& r;/marrﬂl C deV| ce
mat ed Faﬂ)(@ﬂzﬁ'ﬁl@)mOI naitingi provisiedtthat it/ @ndrVWWoF nodhingl a

[2] Eé dependently = H or CH3; W Wi ndependently
t@ﬁ?) »dC6H4, or nothing;, J = (CH2CH20O) b or

5 not hd&q; grgﬁdded that if Wand W= nothing, then J
not hi ng; d - 6; and b =1 - 10. 4 . The polyneric

devilke haﬂé}lal of daim1l wherein for the nacroner of
formula [3]: a independently =1 - 12; Z1 =

- (OCH2CH2) PO-, or -(OCH2CH(CH3))PO-: X = O, or
4 N( CHBhe ;po¥rrerid GERZicé rhateriabof Cils) 1 Q@SN for the macromer of

formula [3]:
10 a independently = 1 - 12;
-(OCH,CH_),0-, or -(OCH,CH(CH3)),O-;
X =0, or N(CH3)-;
Y = -(CH2)CgHs, or (CH2){OCgHs;
7% = -(OCH,CHa),0-, or -(OCH,CH(CH3)),0-;

15 R* R® R®independently = H, CH3, or CH,CH3;
= 20 - 250;
e =5 — 150, provided that p 2 €;
t=1-4;
R® = CH,=C(R®)C(O)-, or CH,=C(R%CO,CH,CH,NHC(O)-; and
2 L = H, Cl, Br, -CH,C(O)CHa, CH2C(O)C(CHs)3, -CH2C(O)CeHs,

0 O
-CHQC(O)C5H4OH, -CHQC(O)CGH4OCH3, ) , or
CH,CH=CH..

5. The polymeric device material of Claim 4 wherein for the macromer of
25 formula [3]:
a independently = 1 - 4;
-(OCH2CH3),0-;
X= 0O;
Y = (CH2)CeHs;
30 7% = -(OCH,CH,)p0-;
R*, R® = CHj;
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Z2 = -(OCH ZCH2)PO, or -(OCH2CH(CH3))PO; R4, R5, R6
i ndependently = H CH3, or CH2CH3; P = 20 - 250; e = 5

W0 20504623 ovi ded that p e; t =1 - 4 ; RO = PCT/US2008/078660

CH2=C(R6) C(O) -, or CHz2= C(R6)C02CH2CH2NHC(O) and L =
H, CI 6 Br, - .C(O)CHS CH2C( O) C( CHs) 3, CH2C(O)CGH5,
- CH2C( O) C6HAOCH3, CH2CH=CH2. 5. The
poI yg&rgg _deyce material of Claim4 wherein for the
macr mer of formula [3]: a independently =1 - 4 ; Z1
- ( eCH2QH2) ¢p-proXded thaty is ¥ €H2) A 5H5; 72 =

q:Q)lng R4, RS = CH3;R6 = Hor CH3; p 30-
120 R£ 100, provided that pis > e; t 2;
5 R9 =C+®:r ,orCEHQdZGFﬂ(E@@H’@@#Wﬂ d;
and L = géﬁggmo@ CH2C( } @1
wqm@ﬁa@e@mema@m@(@a@e O, &Hecmqshbﬂ%,
deV| @_i_eéh of Caim1l wherein the nononer of i o
for & selected fromthe group consisting of
benzyl

6. 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-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; 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-benzyloxyethyl acrylate; 2-(2-
(benzyloxy)ethoxy)ethy! 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;
1,6-hexanediol diacrylate; 1,4-butanediol diacrylate; and 1,4-

benzenedimethanol diacrylate.

8. The polymeric device material of Claim 1 wherein the amount of
monomer [1] is 70 to 90 % (w/w).
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nmet hacryl ate; 2-phenyl ethyl nethacryl ate;
3- phenyl propyl nethacryl ate; 4-phenyl butyl

woreiobaeryd at e; 5- phenyl pentyl et hacryl at e; PCT/US2008/078660

2- phenoxyet hyl nethacrylate 2-(2- phenoxyethoxy)ethyl
met hacryl a 2-benz et hyl t hacry, s(2- 1 5
9( ben FOPQEVQ??{&?F& rnaﬁglil gfﬁl { wﬁ‘erein %hé amount of
3- berr‘ﬁdﬂd?ﬁé‘P[{Z‘}’PsYd) 5%@%‘3{\3/\)7{/\/2 benzyl acryl ate;

2- phenyl et hyl "acryl at e; enyl propyl acrylate; 4-
phenyl butyl acryl ate; 5- phenyl pentyl acryl ate;

PSRRI T SO BT EHEIBIG Stk of o

( benaybmek)cﬁtth@wdkemaworﬂ@ﬁslwrt@ 30%d(wiw).

3- benzyl oxypropyl acrylate. 20 7 . The polyneric

device material of Caim1l wherein the nononer of

for .S .S t Sy

eyt CRePhyisTe iR RSB INERTR 4GS ot of the
di metdivbiockl arttebléck mbbsdmelelsglloﬂocﬂo i Qws/tM)acr yI at e;

1, 6- hexanedi ol di net hacryl ate; 1, 4-butanedi ol 25

di met hacryl ate; 1, 4- benzenedi net hanol di net hacryl at e;

gt hy heRedhment ddy %Wét%li'i%l ofj?l%\tlc{hyi ﬁ/ﬂ@réﬂ\ Yﬁ@bl block or

Iacry ate triet hyI ene glyco lacry

1, 6- rhmbmumnabromgdswl maeronlemefb‘otrauladBa] di acryl at e;
and 1, 4- benzenedi net hanol diacrylate. 30 8 . The
pol yneric device material of Claim1l wherein the

13MUNtheOholRBAERIevIcE] mbﬁsnﬁ@oi Qla%% PAvhereih 119 dilb®ck or

pol ymeri'c device materi al Caim1l wherein the
anourtit-bidckpaciosrerigja mgcmn&n@fgrwleviﬁm 10. The
pol yneric device material of Claim1l wherein the
amount of the 5 di-block or tri-block macronmer is 10

140 30H® fhoWmkric HevicEhaareiay 6EClaimdewheeintiie di-blockior
Claim10 erein the amount of the di-block or

tri - Bridacknaemeer is @ mactameioipmplg)[3cl.

15.  The polymeric device material of Claim 1 wherein the di-block or

tri-block macromer is a macromer of formula [3d].

16.  The polymeric device material of Claim 1 wherein the di-block or

tri-block macromer is a macromer of formula [3e].

17. The polymeric device material of Claim 1 further comprising an
ingredient selected from the group consisting of a polymerizable UV

absorbers and a polymerizable colorants.
18.  The polymeric device material of Claim 17 comprising 0.1 — 5 % (w/w)

of a polymerizable UV absorber and 0.01 - 0.5 % (w/w) of a

polymerizable colorant.
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o 12. The polyneric device material of Claim1l wherein
the di-block or tri-block macroner is a macroner of

wo cooos@43 3a] . 13. The pol yneric devi ce nat er i BET/082008/078660
Claiml mherein the di-block or tri-block nacromer is

macy onmer fornula 14 Th ppl yneric vice
o) Sk & aperEheiaRmboled oo R | bmBfidg® the
MBcr ¢FRimefc aWee AiBterdl ORI {&Wherel@ théhephthalmic or
polynerlc device material of aim1 wherein the

- bloterkingtanyngelogised drvieacs siptected feomedbe @fewp gonsisting of

fa°£?i¢t%<€9ﬁ%f eSS RS ROPERIRE G Phnd! nlevs o

a magingeEest (gléalwutil@tibﬁetlubeéi ahd. naBat irpplayiter i c deVI ce
mat eri al of aim1l further conprising an ingredient

sel ected fromthe group consisting of a polynerizable
algy Bﬁgﬁaﬂﬂﬁ &r BRI ﬁ’@l@glﬁgll gé\ﬂeé Sf . él%lm-pm?whereln
pol ymeri ¢ device materi al conpri sing
5 % (the thmalrhlcaorpmibymlamtgok)gmalahsmeberananhia@cmar lens.
0.5 % (W w) of a polynerizable colorant.19. An
opht hal m ¢ or otorhinol aryngol ogi cal device conpri sing
the polyneric device material of Caim1l wherein the
opht hal m ¢ or otorhinol aryngol ogi cal device is
sel ected fromthe group consisting of intraocul ar
| enses; contact | enses; keratoprostheses; cornea
inlays or rings; otological ventilation tubes; and
nasal inplants. 20. The ophthal mc or
ot or hi nol aryngol ogi cal device of Caim19 wherein the
opht hal m ¢ or otorhinol aryngol ogi cal device is an
i ntraocul ar | ens.
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