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economically and cost effectively met. Polymeric alloys however, generally suffer

from drawbacks such as the presence of comets and veins and veins, which render the
film inadequate for such high quality optical applications. It is therefore generally
desirable to develop polymeric alloy compositions, which can be effectively utilized
in optical devices. It is additionally desirable to develop methods for processing
polymeric alloys into optical films and lenses wherein such defects are substantially

reduced or eliminated.

BRIEF SUMMARY

A method for manufacturing a film or sheet comprises deforming a polymeric alloy at
a temperature effective to impart to the deformed alloy a birefringence retardation of

greater than or equal to about 350 nanometers.
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DETAI LED DESCRI PTI ON OF PREFERRED ENMBODI MENTS
DESCRIPTION OF THE FIGURES

Figure 1 is a schematic representation of a polymeric film or sheet having comets and

veins;

Figure 2 is a photograph showing (a) comets and veins from sample # 2 (b) comet and

vein free sample #4 and (c) comet and vein free sample #5; and

Figure 3 is a graphical representation of the low temperature processability afforded
by polycarbonate- poly(1,4-cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate)
blends.
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molding is sometimes referred to as over-molding. In one embodnnent a sheet or

film that has first been deformed, may be subsequently annealed at a temperature
effective to impart to the sheet a birefringence retardation of less than or equal to
about 150 nm. In another embodiment, a sheet that has first been annealed may
subsequently be deformed at a temperature effective to impart to the sheet a

birefringence retardation of greater than or equal to about 350 nm.
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A preferred polymeric blend is a polycarbonate-cycloaliphatic polyester blend. As
used herein, the terms “polycarbonate”, “polycarbonate composition”, and
“composition comprising aromatic carbonate chain units” includes compositions

having structural units of the formula (I):

O
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in which greater than or equal to about 60 percent of the total number of R' groups are

aromatic organic radicals and the balance thereof are aliphatic, alicyclic, or aromatic
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transfer agent is generally used to facilitate the reaction. Molecular weight regulators
may be added either singly or in admixture to the reactant mixture. Branching agents,
described forthwith may also be added singly or in admixture.

Polycarbonates can be produced by the interfacial reaction of dihydroxy compounds
in which only one atom separates A! and A2 As used herein, the term “dihydroxy
compound” includes, for example, bisphenol compounds having general formula (IIT)

as follows:
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Other bisphenol compounds that may be represented by formula (III) include those
where X is -O-, -8-, -SO- or -80,-. Some examples of such bisphenol compounds are
bis(hydroxyarylethers such as 4,4'-dihydroxy diphenylether, 4,4'-dihydroxy-3,3'-
dimethylpheny] ether, and the like; bis(hydroxy diaryl)sulfides, such as 4,4'-dihydroxy
diphenyl sulfide, 4,4'-dihydroxy-3,3'-dimethyl diphenyl sulfide, and the like;
bis(thydroxy diaryl) sulfoxides, such as, 4,4'-dihydroxy diphenyl sulfoxides, 4.4'-
dihydroxy-3,3'-dimethyl ~ diphenyl sulfoxides, and the like; bis(hydroxy
diaryl)sulfones, such as 4,4'-dihydroxy diphenyl sulfone, 4,4'-dihydroxy-3,3'-dimethyl
diphenyl sulfone, and the like; and the like, as well as combinations comprising at

least one of the foregoing bisphenol compounds.
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23 Dl Bl PApose ST B35 st and e Tk nd
thedii@l as well a8 Gohbendtioks comptisnb Al ; 1ea§ef&{e0&fii}111@%?egomg bisphenol

substi tuted hydroqui nones, such as 3-net
CHYRAWES none, 3- et hyl hydr oqui none, 3- propyl
hydroqui none, 3- butyl hydroqui none, 3-t-butyl

s VY. dKHe > '
O A0 SR 2 Bt KRy do e o stametiyL-1, 1-
spirobi-FHeintlede] &, 6- Wiidlytepleyaitabby teellowing formula (VI) may also be

used.

CH;_ _CH;,

HO .
QY
CH; CHj

(V1)

The preferred bisphenol compound is bisphenol A.




2,3,5,6-tetrafl oro hydroqui none, 2,3,5,6-tetrabrono
hydroqui none, and the like; and the |ike, as well as
wOouhi/e88dsons conprising at | east one of the fQaaR2003/013438
bisphenol conmpounds. Bi sphenol conpounds such as 2, 2,
, 2'- tetrahydro-3, 3, 3, 3'- tetranmethyl-1, 1'-
'l?@lé 0 Rdartidnbte Bfé@ﬂl%])stmcﬁlde ﬂixboéaﬂi@rﬁr'l %ﬁﬁése gfg)éﬁ&-ﬁ ﬁleH(&grbonyl

|l owing forrmula (VI) nmay al so

chlorde (Thasgentd, nd Jarbemy] prostide;thel bisl-lqubfenmﬁes; dorpeoamgbls the bis-

HRICEBASREL of e Byl sy & Bisbiiol ol Ceosiangs and the ik,

ahd |ﬂleias,hambnmw dgrymg DRBWs etlfiMdRl dIf®d] &ﬂ&ﬁ&gﬁﬁ@l glycol; and

and _car bon br om t he bi s-hal of om at es

pryd © omtgs, sughofasr iphenybf cadbanates i ditolydh otabenatdy and
TP Eatnle, AL PBELRRE b K e GRS s

iscatborgd pRloke. gl ycol ; and the diaryl carbonates, such
as di phenyl carbonate di (tolyl) carbonate, and

SEOTRRSPPI o EHRIOY AP #henaiFs Teselting ghom the poRmRsiggtion of two
of m&é 'dﬁ?erer%ttd rfdrﬁ eﬁh@n{ilg % laRloBofythef %?EWG%%%&%% G 3lycol

resul ting meri zatron or nor

odlivitte aehudrdxsl’*y@‘r amd—p&nmmited tpbl}&ster) polvﬁttea dibasic acid or with a
or with a hydroxy-

: . h
TSl S e i e e
ﬂmtahhcﬁnoﬂ'm%@ixﬁ dasited B udl. t@erﬁ:?algjat et tdliliahgﬁ@glb&dé Have about

the event a carbonate copol yner ]
2o rbeip d0yoaghons.s Aduefierred afiphatig skéacidSsniodedanydioicseidil
al i phati c di acids have about 2 to about 40 carbons. A

S do aci d.
B%{rng %@gﬂrcf&‘l} ygéa{r ona%é&‘%g&gj S\ge ?fﬁ“d gh‘}i’,gfﬂ Pojgcarbonate
atod aridancﬂfedl poigarbopetey CThe ®iaiched polycarbonates may be prepared by
adding a branching agent during polymerization. These branching agents may

comprise polyfunctional organic compounds containing at least three functional
groups, which may be hydroxyl, carboxyl, carboxylic anhydride, haloformyl, and
combinations comprising at least one of the foregoing branching agents. Specific,
examples include trimellitic acid, trimellitic anhydride, trimellitic trichloride, tris-p-
hydroxy phenyl ethane, isatin-bis-phenol, tris-phenol TC - (1,3,5-tris((p-
hydroxyphenyl)isopropyl)benzene), tris-phenol PA (4(4(1,1-bis(p-hydroxyphenyl)-
ethyl) o,,0-dimethyl benzyl)phenol), 4-chloroformyl phthalic anhydride, trimesic acid,
benzophenone tetracarboxylic acid, and the like, as well as combinations comprising
at least one of the foregoing branching agents. The branching agents may be added at
a level of about 0.05 to about 2.0 wt%, based upon the total weight of the substrate.

In one embodiment, the polycarbonate may be produced by a melt polycondensation
reaction between a dihydroxy compound and a carbonic acid diester. Examples of the
carbonic acid diesters that may be utilized to produce the polycarbonates are diphenyl

carbonate, bis(2,4-dichlorophenyl)carbonate, bis(2,4,6-trichlorophenyl) carbonate,
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and a branched pol ycarbonate. The branched _

pol ycarbonates may be prepared by adding a branching
wageoosesesi ng pol yneri zation. These branching 2@§nis004/013438

may conprise polyfunctional organic conpounds

containing at |east three functi onal groups, which

Ui@{!—c?&ldf)ﬁgﬁﬂ)(%rboﬁéfeb -mt? | dafo Ry i gg’scfar‘%?peate m-

hal of or nyl |nat|on o rising at
ceisyl n@rbpmteg@mn@nthylamhome alye(ldiphenﬁp e:arlfonate dexxigndagisonate,

d
S bl b SRR, B, ! S e, a well
einbéfadons ﬁsﬂ@% t F ieStoR Eg‘dﬁ?%
c(1 3, SOItlrl&g?(p- )?d%é?g%eegyl)lsop opyl %bg%uz:eacle diesters. The
prefeedyrabtic puid digstet is dipheny( parhguitexyphenyl ) - et hyI)
a, a- di net hyl benzyl ) phenol ), 4-chlorofornyl phthalic

b
FRIENS, 88 b8k Pl SR B DG DSpgprpope s abot 00 o
abannb]i m@omgramfmﬂles(lghﬁoleﬁt Wﬁlﬁﬁtth%nﬁngé it ligedés@faﬁﬁ%nﬂave a
Bnchl ng agents. The branching agents rmay be added at

umper, yerage mejgehlanweight of asaior sl toabeut 1,PRN préferably
gfeQ R khaffr Qgﬁal% aﬁ&gt 55(562)3%{51&% aB& Bgcr)%ge er}gﬁgr grngacc]etzr thinl & equal

ycar bo
top@hoylt 0,066 géﬂmle.n Alsmdﬁslrab]& ibetnveder avetadeydbiesilar vaelg]ﬁt of less

d di est npl
uER TR S bl FOAEY proriablyrass e or rans spsbast 08 @GBemore

¢ r
Pltglﬁg ?lgf’ Ll‘réég ﬁ%ﬁe@y@f@aﬁw %/mocl‘@ 08 DsE preferably less than or

eqyial t@ aboug 3t5r DQ(PI Lg(mdphe'ﬁ;d l)tumbﬂrkMB&tge mol8culdd weight is measured

us%nT é o& 35? eﬂ? § ?lto ?gé%é% arxa{u%éﬁégé%ggq ?Qegngglu}ar weight is

abtoat D40,000 g/,m(m: cr esyl car bonat e, di naphthyl carbonate,
. bi S(dl phenyl) carbonate, diethyl carbonate, dinethyl
di butyl_ carbonate, dicycl ohexyl carbonate,

ngiaaqgﬁgtgpq{lgestgg syiahle for use dntierpalyroeric dhms rar?ﬂloge, aerhﬁch are
acid ers e .
R 0y bl 8 BSR4 6) 4 s

erre
anidr kefve rvedéry abdoi]mamu nielis alwer agRrdbl ass&aare ﬂﬁlt QHé tlohlghatic

| ycarbonate i ut 500 to. about 000, 000
"g’? ﬁ%s/ fee (8P | t veemRpatibility s Wﬁhgéﬁel polysarbonate  resins.

cW a
C)g?@déirpgﬁa’cthc:r&l?ﬁégﬁil ‘%uc‘?l %reg%t‘g{i % g(gi@g ol'fla 18%1%/21 dibasic
acigk endegivativeanThe deﬂwwefulanahm ptep&aﬁﬂﬂ) of t)ha:dyelfgﬁglgh(t)iﬁq:r&yester
th t o about
relfh 5 856, 3hE3uh apES: S0 e 3, i i cmashed, or
cyﬂl@hﬂ;bﬂatl@,f ple@sifbly straight chain or branched alkane diols, and may contain

from 2 to 12 carbon atoms.

K

Suitable examples include ethylene glycol, propylene glycol, ie., 1,2- and 1,3-
propylene glycol; butane diol, i.e., 1,3- and 1,4-butane diol; diethylene glycol, 2,2-
dimethyl-1,3-propane diol, 2-ethyl, 2-methyl, 1,3-propane diol, 1,3- and 1,5-pentane
diol, dipropylene glycol, 2-methyl-1,5-pentane diol, 1,6-hexane diol, 1,4- cyclohexane
dimethanol and particularly its cis- and trans-isomers, triethylene glycol, 1,10-decane

diol, and mixtures of any of the foregoing. Particularly preferred is dimethanol
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than or equal to about 200,000, preferably |ess than

or equal to about 100,000, nore preferably |less than

WY 2084{0A8B65t 0 about 65, 000 g/ nol e, and nost prefmrrodd904/013438
|l ess than or equal to about 35, 000 g/nole. The

nunber average nol ecul ar weight is neasured using a
lpoycy(s topfaﬁa e dishethalail diecAlin, ex epelbali aﬁU "EHSF of\¢BEMAHE] equivalents

r weight is about 14, 00
fggfef’ﬁatr prdevlerly dy ‘g‘rexeleh@a% ﬂtlaﬁh@lqicﬂr lt%@lemcql tequivalents. If
P@%ﬁf@ﬁé}é{l@@lﬁ)ﬁﬁmﬂ&e st RPBE uslf! aggthgrﬁ?]h g{ﬁ%@&? rit 4§ dgenerally

optical transparency, | nprove
prh&mad:m usees nukamne of c1sattdtrhnsvvsmé£ﬁ1 RSO bPhbAN 1 4 to dbfout 4:1.

ener ally.desir e t the cyc]oaliphatic
‘gl&ﬁ’fe Sefanggaly ds §ERd 2]%(9 nRSe Fatioyofpishta trans- isomers of
aBBhiycar bonat e resins. (,ycl oaI i phatic pol yesters are

general ly prepared by reaction of a diol with a
di basic acid or derivative. The diols useful in the

Theegiacids itcsnftdfmt te px;aph?mibn phEathiec cpd?allﬁﬂhﬁé pdlﬁﬁﬁeglsrgﬁ?s are
. t ilms are s

TR A 5L B o et e o

vilticlahhdttached tb Qrsaﬁ&ﬁéd? Redo ik %nfzmﬂja%h%n NguiFe e;famsples of

contain from2 to 12 carbon atons ui t abl € exa
cy¢leplinhatie tasidscingluge ydﬁgahycbo oqaph&abng I chcmboxylhn eac,ld Inctbornene

dgcgg)o%zaﬁ% %cgﬁég I%gcl[y%[] ?‘g?’#y‘? (éeH' fl@@s} S. %r@errec? cycloallphatlc cﬁjamds
arb h;dtdyylohbxa’heﬂfcﬁﬂ;@ﬁ?h@i la6ild, ana ®adwl . 4-8ydiBhdRthedicarboxylic acids.

ane dlol 1, 3- and 5- pentane dio

quea; @E}y LY VR @cy{sopre g]smsg@]l _progdpd; nthgrpylyjaswr has at least one

mst ha
rhabrePag s Bt e ANl BBPRL of g st
d:gtlcyds oirg shicdifiicd ecidnedipdé ekid, &Hﬂlemyl(tsubﬁmcoﬁménﬁn&fazélﬁﬁ acid.

.0J eqoi ar l arl eferred i s di methanol 10 WO
NGl G i Biddich ot gleh herasd tmake s Gelogimhatic poryesirs.
di met hanol decalin, a cycloali phatl c diol or chem cal

Coelehetah it abokyIRY &as aswtﬁéﬁr&ﬂeﬂib rﬁﬁlv]aiﬁ‘}?§¥aﬂ BOSKDARA, for

di met hanol or “its chem cal equi va
e@npl@y @Womahﬁeirqgmtlh:anof dysldagorhaticu stiacids me ddmekpondlng

e R R
smﬂabletsol*/eﬁt waWrtdilaBeﬁJthd BF06R: tehpetabur8 8AE ‘étazllth% 'c "Heéksure
abou

t,o use ial ratio of cis- to trans- isoners of
usinggsultab e catalysts such as rhodium supported on a suitable carrier of carbon or

alumina. They may also be prepared by the use of an inert liquid medium wherein an

acid is at least partially soluble under reaction conditions and a catalyst of palladium

or ruthenium in carbon or silica is used.

Typically, during hydrogenation, two or more isomers are obtained in which the
carboxylic acid groups are in cis- or trans-positions. The cis- and trans-isomers can
be separated by crystallization with or without a solvent, for example, n-heptane, or
by distillation. The cis- isomer tends to blend better, however, the trans-isomer has
higher melting and crystallization temperatures and is especially preferred. Mixtures

of the cis- and trans-isomers may also be used, and preferably when such a mixture is
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The di acids useful in the preparation of the

cycl oali phatic polyester resins are aliphatic diacids
Wih2004/99884Sude car boxyl i ¢ aci ds havi ng two car ba/us2004/013438
groups each of which are attached to a saturated

carbon in a saturated ring. Suitable exanples of

wspd) thaltanbdddngerawilpreifetablyd@neeiahy déRt ABRRITRL@RCd the cis-
di car\%glx lic, acid,. norbomene dicarboxylic acids,

1BPRS/C Eipsise thy emaniey based gaiths totabmsight o6 dis- and trans-isomers
OvHiRal | L e i ac s .
1, 4-11%3 cl\gﬁgé(%ne | Ca?ﬁ%ggﬁfsgorgg?rg than one, diacid {s used, a copolyester
of agyiatust ek erepblyestérs xydyi e wwed dsthe cléloglaghatit ppRatteLresin,
di acids are al so useful provided the pol yester has at
east _.one. noner,, contai ning a.cycloaliphatic ring.
(?l}eﬁﬂ‘gar‘r VST, S hese gracids fbghidig B¥iers | may dlsec beigised dn the
¢tRedtidhCof thel cydBAlRiHatBC hrgret UGLI i i
p:n,d azel %i C agly.d. ml\}/fagte ﬁ¢‘g}§eso grgi%l%:ﬂlagﬁan%%? g%ntg?/ chemical
equiyalepts of ethie t dianidk eatehalkyy odsteas,i plgat tinllpd| yrase ldéaryl esters,

nedi-oarboxyl.i.c acjds d.their chem cal .
oL DR SRICSNERAB S amafiles RS i capebbipgonm eomprising
leugtlomoenit iforegoingChelnd@i @iEvhlens! A%e o%%:}gd chemical efuivalents

correspondi ng derivatives such as | al'1c acl
CORPHh thea Hiadkyd cester fof nthp heyeloaliphaticadiacids,namd tiseliniosbipeeferred

ng . r | C..aci,d.at, ro t enper at ur e, and
oL S0 coBlonBEE e aERY 2t S8 el inarytan ety
trass-i Hanyclohesaneficnibedylate.a suitabl e carrier of carbon

or alumna. They may al so be prepared by the use of
| east

DRI v ke disntier eacen o chsserd iy gy dmgenation of
| . : . . .
_ t_ﬁ}ltéiéphﬁfald%% Arﬁng?x&sﬁ%&?ﬁ%&' %ﬁg%@({}%ﬁ{f gﬁc?upts\m the cis-

silica i's used. Typica
ang} trapg-positiensears chtainedt dlhecibomersatire be tsbparated) BRXithisGsomer

' r s are i.n ¢i.s- or trans-positions. The cis-
b%ﬁ% %F&e?ﬁ%@ i 5frired- c&hm’fﬁé %fteﬂi'ﬁrlé?fé‘?fs gyax alpet by nyegdaas datailed
abdveh or wi thout a solvent, for exanple, n-heptane, or

by distillation. The cis- isoner tends to blend

etter, however, the trans-isoner has higher nelting
The, pobyestst ieping atte oty picatliye pbipined sthaoughi sheespedémabtion or ester

: D f & i §-.and trans-isoners nmay |,

mgrg{c?ﬁgée %gg eg : aﬁéf? %? e o g ?’f/ %\Iﬂﬁf ecrl?e’@tF@L equiyplent, p(gnp%nen%/ with

the diaeld GOdidéia SA8MEcaPERui BRI LbPbAGRInd 1e9Rhe reB@ring units of the
omer will preferably conprise at ﬁeast about

tr <
fo’?‘g’%mlihd the cis- isonmer will conprise the reminder
based on the total weight of cis- and trans-isoners

Lo I
—<O——R3—O— —R*—C

(VD)

wherein R? represents an alkyl or cycloalkyl radical containing 2 to 12 carbon atoms
and which is the residue of a straight chain, branched, or cycloaliphatic alkane diol
having 2 to 12 carbon atoms or chemical equivalents thereof: and R? is an alkyl or a
cycloaliphatic radical which is the decarboxylated residue derived from a diacid, with
the proviso that at least one of R> or R*is a cycloalkyl group.
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conmbi ned. When a m xture of isomers or nore than one

diacid is used, a copolyester or a mxture of two
wpahyspsgsss may be used as the cycloal i phatic pelrMgsénfois4ss

resin. Chem cal equivalents of these diacids

i ncluding esters may al so be used in the preparation

2 pich&redy dyeRali | GoPRIskESie rp%l}éfiﬁl&ii-éy@wh@xeﬁféar‘%ﬁeﬁhﬁol-l,4-

the chem cal equivalents of the diaci"ds are a
cyelobexanedicarboxdite) hyving sacerring whitsrof foresia(\EII)

anhydri des, acid chlorides, acid brom des, or the

| i ke, or conbinations cogprising at %I east one of the

ffor egoi ng i cal _equi val ent s e jpneferred chem cal
¥haCen m$tlse @ e i3 edigrs of the
cycl oal i pha di aci ds, and the—fost prefgry ed

chem cal equival ent conprises the dinethyl "ester of
he . acid, particularly dinmethyl- trans- .4
CHRIR 18| thea dXMYoRy| 1§t & Cyclohexane ring, and wherein R is a
' -1 4 hearhoxyl. a e t.alhned.

oPUBBEAL oy o KRR AU LRI Byl vt

theneofi andnie rsslebtad i fram tthe cizalob dvays-isonee iod aghbipe ofcis-hehd trans-

.Ci S- dt - iti bt ai ned. The i n

ISSC Qll S%%Sﬂ?ﬁ?rreg?éxcﬁ‘@o% ’:‘Iﬁ%oniog@ﬁ@r 5 ? rewa‘l ner?ﬁn eb:,epgéilleds Flllonirnslaé:eah 1 the
_ f i . .

pRis&dcR Iréiedg sui‘fbliB‘iE WaBdyRfsubR G| a?%g%f:fnﬁgy g@)éflr ?ﬁ!ﬁfatéj Sil ﬁyda Yhitable

detailed above. The polyester r ypl ca
aglotat, Bwicallyrabayth5Q teedQopphe o€ titanium basedsipen the total weight of the

i ot h . pol i zal f the diol di ol .
I ——_ys
cyileitdxenaiibGdlatehiviad 8 intFASE AARBiPHtalRY 082 to about 1.12,

recurring units of the formula (M1): 100 ~OR3

profezably about Q.82 10)abowh@P3i n R3 represents an al kyl or

cycl oal kyl radical containing 2 to 12 carbon atons
e L e
bleAds awitho ﬂae?poi}smarbmm:dn e rﬁinlc additen)i & mnﬁlﬁnﬁfai&ﬁ?ﬁ frﬁﬁhn goly(1,4-
R4 is an.a or a .cycloal.iphatic radica ich is
°¥ %ﬁ%@&%ﬂﬁs irkteraShamscdekbooer ogngtay a shaws wiekeellent
adHeSioR r’c@ébl?@afbhﬁ’éte %15121& §fstrafdB SnQldfRg pRlycRbohste blends with other

cycl oal kyl" group.
thermoplastics, without using a primer.

BPA polycarbonates are preferred substrate resins for use in this invention. Films
comprising blends of poly(1,4-cyclohexane- dimethanol-1,4-
cyclohexanedicarboxylate) and polycarbonates also be used as the cap layers of this
invention. They exhibit excellent primerless adhesion to a polycarbonate substraté
when the film is bonded to the polycarbonate by lamination, hot pressing, in mold
decoration, melt extrusion of the polycarbonate on to a poly(l,4-cyclohexane-
dimethanol-1,4-cyclohexanedicarboxylate) film, coextrusion of both resins, or any

similar bonding or joining technique known to those in the art.

It is generally desirable for a polycarbonate-poly(1,4-cyclohexane- dimethanol-1,4-

cyclohexanedicarboxylate) alloy to have a melt volume rate of greater than or equal to
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WD 2004/ 098865 PCT/ US2004/ 013438 A preferred
cycl oal i phatic polyester is poly(1,4-cycl ohexane-

woi2oed/ddegwsl - 1, 4- cycl ohexanedi car boxyl at €) havipgg/us2004/013438
recurring units of formula (M1l) OH2C{ ~CHz OC{ C
~~/[/ \ (MIIl) whereinin the formula (VIl) R3is a

| . ; ;
B R APARE LD s b1 EUEN TR B or equal o
abongni S@adubém céntimbesers/1 0t hipwugas fwizemdmieasusesl #2650CS atoanldadenf 2.16

i S- _or_trans-i.soner or i xt.ure o |S-.and. tr -
loERLviine AR SFToRy 2 GL 2 et (04, inphes ad 337, seconds
dRRIIGBAE el MryTRSl thd RAnip)E forBERRNAEs £108°CUIWaRInShis range it is

catal yst such aS a tetra(2-ethyl hexyl)titanate, in a
gengrallb Hesirableptonbavet y piettavolyma tratgt ofsgreater #ae qrpequek to about 7,

tidapni um based upon the fot ight of. the fin
PR EReater fin S RhaL 15 b, AT PEN pReatly ertdtfithan or equal
t@ Mot 10 P ehiaReeAnBeasticdRt D3P, at a foud of 2.16 kilograms and a four
cycl ohexanedi car boxyl ate) having an_intrinsic

mjipute davellytivag.  Alsoidesitatde withimthismange ism mels vehuwpeatste of less than

0 t
ob 8T 199508 25 T80 beblk S e or oqu) 2 bt 40 el pesg aperebly
1esk @ia@)or g i@ hbotit 400 taMDénintlegnds wi th the ,
pol ycarbonate. In addition, a film manufactured from

|  4- . . .
1D gl itaweefesa@pwam:thq A s
IO i B A A SRR s

n substrates; W th
opteheal totabentr@s Ut preferably tléss thaw o rgua for abvmt 17812 and more

oo 5 AR Sl Bl Lo ey e Bon 87 Egual 0
ab&lt103:@- cycl ohexane- di net hanol -1, 4 '

cycl ohexanedi car boxyl ate) and pol ycar bonates al so be
used as the cap layers of this_ invention. They '

Adiditionplly,eaddidivies sechnas antiokidentsatheasalgiabilizess, mold release agents,

pnal v . t £ ] ] 0
SRREAH B S el B 9S8 g iy
ndexs; .dcraai?:é, owollm?ﬁithee Aiid uﬁhegnstaﬁilétdieliﬁﬁh&mgr banasdtelipiited o UV

a po 1, 4- cycl ohexane- i met hanol - .
stgb @%ﬂl&h@%@&%@?«b‘@@p@!@}e@ﬂmﬁ%@& filless shehops flaked or
nit?fg%c{jm 1831 Nehd Qhe 2ie, $lafflel 3E fendsO! ddttbnal  resins or

i
quz known to those in the art. It is generally
colebinatidyisehéreof may bt yddadoribd eomudsit{chs 41 thecprodemk anvention. The

d&fegc%tt ggg%vésl thAé:c can be incorporated in the compositions are commonly used

and known to one skilled in the art. Illustrative descriptions of such additives may be
found in R. Gachter and H. Muller, Plastics Additives Handbook, 4th edition, 1993.

Examples of thermal stabilizers include triphenyl phosphite, tris-(2,6-
dimethylphenyl)phosphite, tris-(2,4-di-t-butyl-phenyl) phosphite, tris-(mixed mono-
and di-nonylphenyl)phosphite, dimethylbenzene phosphonate and trimethyl
phosphate.  Examples of antioxidants include octadecyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, and pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate]. Examples of light stabilizers include 2-(2-hydroxy-5-
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cycl ohexanedi car boxyl ate) alloy to have a nelt vol une

rate of greater than or equal to 13 WD 2004/098865

WeCDr4/888834/ 013438 about 5 cubic centi neters/ By1/US2004/013438
mnutes (cc/10 min or mM/10 mn)to | ess than or equal

to about 150 cubic centineters/10 m nutes when
m@thslmhwlﬁxenfaﬁﬁﬁzolat 2q2¢ydebxet5-Rrtléety lghdu%?” Béf&otdé%blegand 2-
ﬁﬁoorllcemz 09 mllimeters ( i nches)

XA LELBHd enza yrong; yExamgplew of plostisizers @Oi!ahfpdmctyl-4 5-
S S, SO ey b v

generally desirabl'e to

cgpeidized ﬁmammléquaﬂxampleﬁomxﬁt the, anﬁu‘tﬁicﬁ reehts  eHcARfee glycerol
efer ably greater

b elore Bl SesPiSHlonite, 0a soBium dpdanahemshetlonntat

265C, at a |load of 2.16 kllograrrs and a four mnute

Advpetferred rofass A etaBRFEFsa Bl
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2pot%chasbd romt thepotay (WeidhiCythehEeman %edf Vﬁﬁsﬁ %@éﬂlﬁ?ers include an

j:Elfcg cycl ohexgnedl carboxyl ate) all oy ave a
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ﬁ‘? ?brh lI(ﬂnalclglyf %‘g? tives such,_as antioxidants, ther
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such as talc, clay,” mca,
Polyostar Tesinispmiperens and dheigolygarbutateiahd detetrhidghd theld¥fect on melt
suppl enent al

v1§éo§ﬂ* é %e?ﬂe*'eﬁ#)(ﬁg?rag%lgﬁ Etz gélrtjlf l%go '(g‘,matlﬁm ofcimtegpelymer. The
acidicl phb@hhteksﬁlts fihéli®e EQdighdARY drogd a 0, egﬁé gzb}%lélosphate,

resjns_or conbinations ther eof ~ma

PofassiyEs hydiegen phosphates rcalsiym dﬂmkqgemphos“p'hae ahidf therlgied.  The
orporated in the conposition
ph%%kh#nﬁgt{emﬁecﬁ%gﬁaodgﬁomg to oneI skill ed |mr31 f’lheI >

are co use
art. IIIustratlve descriptions of such additives nmay

OBe—f—eumd'-rn—ROIGacht er and H Miller, Plastics
Addltlvrs Handbook, 4th edition, 1993. Exanples of

thermal | stabilizers include tri phenyl phosphite,
tris-(2 6-
ORs @)
where R1, R2 and R3 are independently selected from the group consisting of
hydrogen, alkyl and aryl with the proviso that at least one of Ri, Ry and Rj is
hydrogen.

The phosphate salts of a Group IB or Group IIB metal include zinc phosphate and the
like. The phosphorus oxo acids include phosphorous acid, phosphonc acid,

polyphosphoric acid or hypophosphorous acid.
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di met hyl phenyl ) phosphite, tris-(2,4-di-t-butyl-phenyl)
phosphite, Iris-(m xed nono- and

W 200:00988¢5heny| ) phosphi t e, di met hyl benzene phosi@gamnab®/ 013438
and trimethyl phosphate. Exanples of antioxidants
i ncl ude octadecyl-3-(3,5-di-tert-butyl -4-

Thedrotyagitheyipphgsphateomay e ofithd formula X:
pentaerytbritol -tetrakis[3-(3,5-di-tert-butyl-4-
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F 3pig i ncl ude 2-(2-hydroxy-5- 14 WD 2004/ 098865

PCTI US2004/ 013438 net hyl phenyl ) benzotri azol e,
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hydr oxy- 4- n-ocf oxy benzop
fioinm & tt0 di2z vris ainvoihed drodi Bdo \ID; 4 jHa number from 1 to 5 and the sum of

- h d h I , . . .
B AR LT B ateioisd Mis gaalkine or slklinessrthmnotol
epoxi di zed soybean oil. Exanples of the antistatic

Tagembst pRTEMEE dHedEIRES lare THRBOBLIQR G gh s?ﬁgxiug MyyS k&ﬂ{cy lorgano-
sul fonate, and_sodi um dodecyl benzene ulfonate.
phospherus sqmpoxsds. organip atidicarhosphectsctinngpunde nefels tensed as

RSB ) APISTREET LAERT LSS e et

quariersarephdsphetic 8fid,aihoshotoudQid 6 tBaPPhrtiAlesirs and
preferably at a | evel of about 0.005 to about 2 wt/o,

basglld 0 thei t%&aI,V\ei ght of the film The favored
EZemapies f neslaagingapgents irclydey pentaenytiritol tefrastestats, cstearyl

stERARD BadstakhdontAwaE  fd fakdfih wa! zlfliyéa?xg%lggr 3F S'thcr resins include

phosphite .haV| ng at |'east one aci ogen,
bﬁ]mpﬁd)tBlmnte@rtmupplyp&pﬂﬂnaJ lpplyﬁls'ndme I@olsﬁlhdthygamethacrylate, and
rus _0xo ACi net ac pyr ophosphate or a
o R Bt i  ComfinaBort oy el the BVregbipg b piyes may be used.
SEHAitiveks Rdy b6 hids & aShabble i lﬁﬂ% %&ﬂ{%‘; hoabd
of how nuch}i’s to be used asﬁlgégta ‘}hlgzer ‘g/ﬁ%g%‘hs&ems

for derming thecqomppesition. by preparing a mixture of the
pol yester resin conponent and the pol ycarbonate and

THSHERIL IR, WG B apA Y R g rios

formtthe polyyreeic.allbhe Bigy Bleadf)RaspHBlendsHnt Hlddds hifiBe more than
sodi ym di hydr qgen ghosphate, nmono zi nc phosphat e,
fi

thissrresins wmay iRlaerksguad ghise prlvmericedlors. ihentshinasy dlend or ternary
bl?xg??rsuo{i%@(ailnx Q p%n%ﬁ@oy-[&%g o‘fhcﬁec‘ %Bi}ln?e%cn%gingefn e Eﬂgy may
comprise about 1 to about 99 weight percent (wit%) based on the total weight of the
composition. Within this range, it is generally desirable to have the one of the
polymeric resins in an amount greater than or equal to about 20, preferably greater
than or equal to about 30 and more preferably greater than or equal to about 40 wi%,
based on the total weight of the composition. Also desirable within this range, is an
amount of less than or equal to about 90, preferably less than or equal to about 80 and
more preferably less than or equal to about 60 wt% based on the total weight of the
composition. When ternary blends of blends having more than three polymeric resins

are used, the various polymeric resins may be present in any desirable weight ratio.
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Bi nary bl ends, ternary blends and bl ends having nor e

Il &ﬂ@r tol 418G f)@ﬁhﬁﬁc 3R %%15811&% R ﬁlcﬁg? T ' C ips, it is

| oys. Wen bi nary Dl end or Vit nar
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e Bt 5 el SRR Prosesnaeh b fms: 8 senerl, with

regard to the lower temperatures at which such deformational forces are applied, it is

generally desirable to deform the alloy at temperatures below the glass transition
temperature of the alloy. Thus while the temperature of the alloy is not always
necessarily below the glass transition temperature (Ty) of the alloy, the device through
which the deformational force is applied, is held at a temperature that is lower than

the glass transition temperature of the alloy.

In an exemplary embodiment, the deforming forces are shear, compressive or

elongational forces or a combination of any two of the aforementioned forces or a .

combination of all three forces if desired. These deformational forces may be applied

either simultaneously or sequentially if desired. It is generally desired to maintain the

temperature of the machine part contacting the alloy and applying these deformational

forces at temperatures below the Ty of the alloy. In another exemplary embodiment, it
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conposition. Wthin this range, it is generally

desirable to have the one of the polyneric resins in
woeroawmossss greater than or equal to about 20, pCT/US2004/013438

preferably greater than or equal to about 30 and nore

preferably greater than or equal to about 40 wt %
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the resin conposition, the conponents rrBy %e ed by

eqyal tchomh 108 Wods. The mi xi ng may conducted by fast
prem xi ng the desired conponents for the composition

1. X1 th ts. In.th .
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PERRRY ks Makcls Bl 5 Uy ). ORLAMBIc S  JIB mos
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Alternatively, the premixing nmay be omtted, and the

T R B D Bt SR VO iy it o° shest By REsdites S o pemets
altPYeing Vax bR Geridepdd subS@ntiflBf QR Hes afll Geinl HEU sﬁg@réa@ fhe film

kneaded in a si ng}l e Screw or twin screw extru
orhgef At v tempesature that iscproimatariol d glassrtransitioni tmperatura(Ty) of the

PABBSR GRTRELY RS s 50 09 o
shettl toya teinipbeitiire ahut 18l pfoxEhate 36 e Hghs:p FRksS taRslHYES 'téﬁgoera{tare of

is generally desirable to deformthe alloy into
th pplericialagy T anftherpnehodimernigit i desiselle to anneal the film or sheet

to a temperature that is proximate to the lowest glass transition temperature of the
polymeric alloy. In yet another embodiment, it is desirable to anneal the film or sheet
to a temperature greater than or equal to about to the highest glass transition
temperature of the polymeric alloy. For example, if Tga is the glass transition
temperature of polymeric resin A and Tgp is the glass transition temperature of
polymeric resin B both of which are contained in a polymeric alloy having an alloy
glass transition temperature of Tgasp), such that Tegg>Tga+By>Tea, then annealing the
alloy at a temperature greater than or equal to Tgg will render the alloy comet-free or

defect free. In another embodiment, it is desirable to anneal the film or sheet to a
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speeds than is normally undertaken in the processing
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fa fihe x| shegt manufrcaieed fionp laomlymeac fallogn may Saleeen:nducted at a
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cqusb e abo 105arhelesy dhe Iqwesh glass transitiore rspeirdtyrepofothe rpodneric
have a birefringence retardation greater than or

tual to about 400 mm, preferably greater than or

equal to about 550 .nm preferably greater than or

Itesq palerdlly desivaiile Y(Sﬁ)nnwl ﬂﬁrjﬁlymér&: AlogT i ¥hebt LRk Qltime period
The filmor sheet

]{) an o ual o ghg‘)oo run.
I Abept oD minuies, | Win e ranee it insrnriy dlcsierte fo pgneal the
filrR F5€8 tinREHGIA ¢r¥atbRhaR, &%ﬁf tPhbdut 90 s%@cﬁﬂls,oﬁre?e%'ﬂgr greater

0. 25 conet’s/ squar e centine
than or equal to about 60 seconds, preferably greater than or equal to about 1 minute,

aﬁ

and most preferably greater than or equal to about 2 minutes. Also desirable within
this range, is an annealing time of less than or equal to about 25 minutes, preferably
less than or equal to about 20 minutes, and more preferably less than or equal to about
15 minutes. The film or sheet may be annealed either using conduction, convection,
radiation or combinations comprising at least one of the foregoing methods of

heating.

In yet another exemplary embodiment, a film prepared from a polymeric alloy having
a melt volume rate greater than or equal to about 10 cubic centimeter/10 minutes

(cc/10 min) in the above described manner may be molded over a temperature
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preferably |l ess than or equal to about 0.2
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transition tenperature of the polyneric resins used to
formthe polgmerlc a||Oé VWi | e anneal i ng at
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s, hﬁ@tﬁ%ﬁ‘e 8613 f@t@ﬂl o srfﬂ’etﬂFFé‘ Pxihded dn gsingle sEewexipder and

the extrudate from the smgle screw extruder is fed to a calendaring two roll mill
having both rolls polished. Such a roll mill is often referred to as a polish/polish
calendaring roll mill. The surfaces of the roll mill are held at a temperature less than
or equal to about the T, of the alloy and the calendaring is conducted at a speed
effective to produce a birefringence retardation of greater than or equal to about 350

nm.

The films obtained from the above detailed method are optically clear, and can be

manufactured in compositions having a high melt rate so as to permit them to be
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tenperature TgA, or in the interface between resin A

and B, then it may be desirable to heat to a
WwIo0p098863r € proxi mate to about TgA and | ess t ban/®2004/013438
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havi rig a melt volunme rate greater than or equal to :
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I n ver

whER T PR 300 RS S iRon Bt PRAEE B ealel to about 350
nmeisgladed einsmoklt follbering whichethip @uhstfjate id mulcwﬁcbtgb tlfééﬁhﬁ. iThe

ot to destroy or disturb the substrate. The nol ding
sfplrpomey | b PSP B0 (P EPEESSIeR  moderly bpw molded, Vacuum
forbell] dxBHAELEr o LANASH bR RVIARE oﬁt@iﬁ%%‘. hgence
retardation o% greater than or equal to about 350 nm

The high nmelt volunme rate of the alloy permts the
Itdp |geperaly pecfprableetpr ghe subsiateaofithesmultilayered composite to have a

composition similar to that of the film. In one embodiment, the substrate may have at

st

least one polymeric component that has a composition similar to at least one
polymeric component in the film in order to facilitate cc;mpatibility between the
substrate and the film. In another embodiment, the substrate and/or the film may have
a reactive functional group that can react with another reactive functional group in
either the film and/or substrate respectively so as to facilitate compatibility between
the film and substrate. In yet another embodiment, an adhesive may be used between
the substrate and the film to effect bonding between the film and substrate. The
adhesive may be a UV (ultraviolet) curable adhesive that may be cured upon the
application of UV light to the multilayered composite. Other additives such as those
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| ess than or equal to about 400F. Despite the ability
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The co-extruded sheet may optionally be calendared in a roll mill if desired.

A desirable form of the coextruded multilayered composite is an extruded sheet,
including solid sheets, multi-wall sheets, and profiled sheets. There is no particular
limitation on the composition of additional layers used to form coextruded sheets.
There is no particular limitation on the structure or geometry of the multi-wall sheets.
The additional layers may comprise, for example, fluorescing agents to facilitate
manufacturing and/or ultraviolet light absorbers to improve weatherability. The

multilayered composite have a weight in an amount of about 0.5 to about 15
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nol ded upon substrates that can w thstand tenperatures

of less than or equal to about 400F. Polyneric alloys
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possess any defects such as conets and vei ns and

therefore can be utilized in optical applications
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pdl9anhyaeld&g p¥Beihyl ethers, polyvinyl thioethers, polyvinyl alcohols, polyvinyl
ketones, polyvinyl halides, polyvinyl nitriles, polyvinyl esters, polysulfonates,

polysulfides,  polythioesters,  polysulfones, polysulfonamides, polyureas,
‘ polyphosphazenes, polysilazanes, or the like, or combinations comprising at least one
of the foregoing thermoplastic polymers. In one embodiment, in the manufacturing of
a multilayered composite, when the film comprises polycarbonate and PCCD, it is
desirable for the substrate to comprise polycarbonate, polyester, or a blend and/or
copolymer of a polycarbonate and a polyester. The multilayered composite is

preferably formed by injection molding.
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the filmand substrate. The adhesive may be a W
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The co-extruded sheet may optionally be cal endared in

aroll mlIl if desired.
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A desirable formof the coextruded nultilayered
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Additional machini ng processes nay be conducted _on the

Zowny CE)f desired. Suitable exdHl es of thernoplastic
polvners that can be used as!the substrate are

Zors §EFdt al s, pol yacrylics, ppf§Qarbonates

ol ystyrenes ol vesters. polvam des,
Aé@t?mﬁmmr@&) pol yaryl at ep46bol yaryl sul f ones,
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Enaldébamzmi hi azi nophenot hi azi hg®  pol ybenzot hi azol es,
pol ypyr azi noqui noxal i nes, poj ypyronel litim des,

Saedymesmoxal i nes, pol ybenzi m ggszol €s, pol yoxi ndol es,
pol yoxoi soi ndol i nes,

Roll Stack Temperature (°F) 175/165
Nip force PLI Ibf/inch 161
Production speed (feet/min) 14.2

The extrudate from the single screw extruder was fed into a highly polished oil cooled
roll stack. The film emerging from the roll stack is a polish/polish film having a
thickness of 20 mils. The film obtained in this manner was free from comets and/or

veins.

Example 2
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As may be seen from Table 2, as the production speed and the temperature of the rolls
is reduced, the comets and veins disappear. This is clearly demonstrated in Sample #4
where a production speed of 14.4 feet/minute and a roll temperature of 165°C
produces a film having no comets or veins. Similarly, for Sample #5, the annealing at
150°C removes all comets and veins. In general annealing may preferably be
conducted at a temperature proximate to the highest glass transition temperature of the

alloy. In one embodiment, it is desirable to anneal the polymeric alloy to a
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bet ween t he pol ycarbonate and the
pol y(1, 4- cycl ohexanedi net hanol -1, 4-

woysbsiesanedi car boxyl ate). No UV inhibitors waiqg/wsei/013438
in these exanples. The alloy was first pelletized and

dried at a tenperature of about 180F for 6 hours. The

tGhpRRE b & RealiSityt I6T SR it i Elfpgre of
the polgtreric allog. dhrmbthes emdodieent, litléy desirabla ts iangtad the polymeric
B 5. BBt ol S gt of e
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neter Vi Ext ruder di anet er

allo$ to B {enppraterepgreaten tkan( e Highest [lass ngpnfition tehparagjre ®f the
e ACN TE IE LN —"

aﬂgghﬂggonsggﬁﬁd%ﬁ(ﬁ)ioﬂﬁo Adapt er Tenperature (F) 460
Di'e Lips Tenperature (F) 488 Screw RPM 21.4 Extruder

Anmps 212 Screen nesh 105 Roll Stack Tenperature (F)
The spmet anfjvsirtsseerinrthe comparativhexagiples of Table 2 may be seen in the

Figure 2 below when the corresponding films are examined under polarized light.

Similarly, the sample #4 and sample #5 shown in the Figure 2 show no comets and
veins when examined under polarizing light. The films in Samples #4 is a high
quality optical film and show a birefringence retardation of about 750 to about 925
nm. Sample #5, which was annealed for 15 minutes at 150°C shows a birefringence

retardation of less than 150 nm and does not display any comets and/or veins.
Example 3

These examples were undertaken in order demonstrate that it is possible to obtain
polycarbonate-polyester blends having very high melt volume rates (low melt
viscosity) and are therefore excellent for low temperature processability. Such blends
can be molded over substrates over films having a low thermal resistance, i.e., the
films degrade upon being subjected to high temperatures. The blend contains high
flow polycarbonate, poly(1,4-cyclohexanedimethanol-1,4-cyclohexanedicarboxylate),
oligomeric polycarbonate (R2 oligomer), pentaerythritol tetrastearate, and phosphoric
acid pre-diluted to 10%. Despite the low melt viscosity, these blends still have good
mechanical and physical properties, as evidenced from Table 3, and 4. These results
are generally unexpected, since a low melt viscosity generally translates to poor
mechanical and physical properties. When the blends have low Izod impact
properties, the properties may be increased by the inclusion of impact modifiers such
as Blendex 415 as shown in Table 5. Table 6 compares the processing properties of
PMMA and polycarbonate where it may be seen that polymeric resins having a high

‘melt volume rate generally demonstrate a loss in mechanical properties. Table 7
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Production speed (feet/mn) 14.2 The extrudate from

the single screw extruder was fed into a highly
wObdsiogetsoi | cooled roll stack. The film enepgiri82004/013438

fromthe roll stack is a polish/polish filmhaving a

thi ckness of 20 mls. The filmobtained in this manner
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1
bleAd Bt eabdiepropEed MO GbtnNEes Spilantodiendacported in Table 3
lye [ per S
L 9 SRSl P o,
pm:edsediait teﬁxpemturealms tham 205° hendeshomdthe @fifeetoaftths perpér low melt
Sa les. 1, = 2 and are cocgrar ive examples, while

Folycaboppie pagchagg ¢ POkACEE Dleds 1 above.

Sanpl e 5is a sanple, which was anneal ed at 150C for 3
FGI'ldWih?fis a lidtadtlthe ’?es@%ﬁ@fn@éd d&ﬁh@@%?fe@"sh&ﬁn QPtﬂP%@lTeb Y% 9.
I nvention I nvention® Exanple Exanple Exanpl e Exarrp e
Exanple (Sanmple #1) (Sanple #2) (Sanple #3) (Sanp
Optigal psapepties (Heysomssion ard hagapars meanuredascording SR Dl 003.
veins Birefringence 500 450 650 950 8 Retardation

Y%ang gttl 8§e§;§i§per€ﬁ [Fee %émgé%%fé‘gﬁé@“ ﬂzlf:lf plaq#es

alhllnmeafsmreden(al(B:ir)in&biD—SBS%l&ﬁﬁ&eﬁBSO 2590 Annealing at
for 15 Not anneal ed Not anneal ed Not anneal ed Not

In%g]aréte %lllggs a\g measured on 3 mm thick bars according ISO 180/1A.

From the granules, the melt volume rate (MVR) was measured according ISO 1133
(265°C/2.16kg, 240 seconds dwell time, 0.0825 orifice, dried 60 minutes at 100°C,

unless otherwise stated) in units of cm®/10 min.

Notched Izod: This test procedure is based on the ASTM D256 method. In this case,
using Izod Method E, the unnotched impact strength is obtained by testing an
unnotched specimen. The results of the test is reported in terms of energy absorbed
per unit of specimen width, and expressed in foot-pounds per inch (ft-lbs/in.).
Typically the final test result is calculated as the average of test results of five test

bars.

Dynatup (also known as Multi-axial impact) test: This test procedure is based on the
ASTM D3763 method. This procedure provides information on how a material
behaves under multiaxial deformation conditions. The deformation applied is a high
speed puncture. An example of a supplier of this type of testing equipment is
Dynatup. Reported as the test results are the so-called ductility, expressed in %,
impact energy, expressed in foot times pounds (ft-1bf), and/or total energy ft-1bf. The
final test result is calculated as the average of the test results of typically ten test
plaques.
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E%Pynerl c alloy in a constrained condition. The

conets and veins seen in the conparative exanpl es of

Ink#Bh &nd AR¥k Bfe @?)ﬁﬁl bRah§18s of hidHhS tﬁr&? b Yhs afshﬁmgned to

corresponding fI'fnms are exam ned er po arl ze
peifepm this Sperof test. yThe flexwalmodulvslis aMaaanwithu#ﬁe shstiglimit, of
in he Fi gure 2 show no.conets, .and e| ns whe
S{E528 k9 sstretionding sBain And 15 RFPROSSA R PoRRIS AP ReuATR NGl Pk s
#4 is a high quality optical filmand show a
ToehsileStieAGRN Chi¢ REBPHEadduRisHasaPorithe BOTMDESPMENHBED Test bars

nm Sanple #5, which was anneal ed for 15 m nutes at

mﬂ@e@meﬁ@c stapflardidunhbel shaperase nseddn tia t@t megwl. ﬂ}harfmal test

B sl I AP AL . o
stdfmg’dmﬁ caltwlatedtly dividiaghe shddiuinolealdt 68sBrved in the test by the

ol ycar bonat e- pol yester bl ends having very high _nelt
018 %lrfglqkigplgscr?q%ﬁg%q@af area of the test specu%en e res?ﬂt is expressed in

pounds per square inch (psi). Instron and Zwick are typical examples of

manufacturers of instruments designed to perform this type of test.

Tensile Elongation: the ability of a material to resist breaking under tensile stress is
based upon ASTM D638. Samples were injection molded. The tensile testing
machine pulls the sample from both ends and measures the force required to pull the
specimen apart and how much the sample stretches before breaking. The ultimate
elongation of a plastic is the percentage increase in length that occurs before it breaks

under tension.
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viscosity) and are therefore excellent for |ow

tenperature processability. Such bl ends

can be nol ded

W@\é@&,@g&gt rates over filnms having a | ow t her rr@bT/U52004,013438
films degrade upon being

resistance, i.e., the

subj ected to high tenperatures.
T%Hgg f1 ow pol ycar bonat e,
(1, 4- cycl ohexanedi net hanol

The bl end cont ai ns

-1, 4- cycl ohexanedi car box

ylate), oligoneric polycarbonate (R2 oligoner),
pent agrythritol tetradgaapikt Sanpie [SungdehBaneple a¢$ainple |Sample
Compogitioft ed to 10% Ddspite ke | owgrel t Vioscosi #10 411
these blends still haje good nechanical nd physica
PE"@%’F{I | €S, as evi Uenuer 776 Oy g8 $ox70an 6{1970me§)3470 49.470
are general |y unexpgcted, [since IOM(nI
P EPSSroperties Wien t hg bl en s'(%xe ow Izoé 30.000
i hrr\harflao tBo nraovbrti acl ooy, ha in—\vea: I
ﬁ?ﬁga?‘ﬁ‘ﬂ usi on of | n’pac§5 R‘B%I ﬁéjl’o? 119400 a\;”l ﬂe)nde=x Ol% 20.000
conm c thelnrocacdi
Pept itel detgpstearsign ar§%8§I % onit- 00 he (3 m@ﬁ%% 0.300
seen that polynmeric redsins h ving a high {nelt ann@;
Phesphowe rasich pro-dilutedn [P 878 o|0%es {HOHechifhd&a 0075 0.075
1@¢foperties. Table 7 237 WO 204/ 098865
PCT/ US2004/ 013438 hidhlights the ¢ase of || ow
PER#Qer at ure processi nd04d50t h|®.B0en@®150rabf®E5® (49.13hd |0.150
(b) show that | ow nellt viscpsity pol ycarbonate gan
Talab0 be used to make godgner {100 bl ¢ds t hatOOcan BHEO 100
processed at | ow tenpgraturep simlar to bl ends
Phpfiedliadperiedabl € 3~ gnd 4 using the ol i gpnmeric
polycarbonate Formul gtions §yn Table 9 cap all be
Ffégggx%fmmm 0 ; imoeﬁomao 325000
effect of the percent low nmejt visgcosity
Y RSB St "EF G0 771060 P00 4311000 (320000
Sb‘ldlelhlgﬂ)d @%@F%\‘/ﬁﬁ%gg@ egﬂogto ﬂhe%(P tests pfrfor d on
eSS EST) ¢ aner ool | DB a100, {0780 _fHIgope 15200 13800
F transm ssijon and|"haze) |are measured
AL.C.0L r~||nﬂ /\CT'\A n‘lng& Vr\l 1 r\c\s : nadas :'- Aﬂt ei’i‘sfifd 892
QF&lng ASTM D1925 WE Pe 3 %f lﬁrck plfaques |are )
rdner 835 ("nl or-ilnet er—ll-rpaet
B éé‘gs’dfle%?reasur ed or ‘§2 tlﬁﬁék I ac :%ﬁ*‘ﬁi ng ?%b 102.0
180/1A_Fromthe granfles the nelf volumg rate (M/R)
IzgdsDpedli (¥ accor di nd01 SO 1033 (M50 2. {&kg, 2/ 0
seconds dwell tipe, 0.10825" brific dried 60 ningutes
Ized Inpag, Strength(Ibf/in) 0.229 10.208 |4.744 0.523 0.201 1.108
Multi-axial Impact Ductility(%) |0 0 100 80 0 80
Energy to Max Load(ft-1bf) 7.2 5.1 42.8 29.5 15.5 24.7
(By Multi-axial Impact Test)
Total Energy(ft-1bf) 7.9 5.5 54.6 35.4 16.9 27.5
(By Multi-axial Impact Test)
MVR(cm’/10 min) 90.90 [76.40 |36.60 57.70 80.40 48.90
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unl ess ot herw se stated)

wO2b&/09edskod. I n this case,

inunits of cnB/10 mn.
Not ched 1zod: This test procedure is based on the ASTM

( ~using |zod MethodpEr/Usb®4/013438
unnot ched i npact strength is obtained by testing an

unnot ched speci men. The results of the test is
WW@@ 0006 7258080 01290000 307000
speci men w dth, and eXpressed in f pot - poun s per i nch
T& : SRpTCatihy ek sarat [Fagat T 3
dsfle'S?:% (—@Y geédqpﬁgpaverglg of stgggt E?BI ts 1E fi V(:Sztggst 8240
Mol + & H act N\ i oot
L9 ) L.
-T hIBS{r t@%}ggﬂggg{lﬁe |<?%Y;1sed6g the 63 STM% 536 6410
ooy LI nrovildoc 1 nf ar f1 oh—-how—a
TMﬂSTF%’i}gMWdE?@%I tlzlg;?i al {-aeff or rr?tL‘g P30 5.04
copditions.— The forgation lapplied is a spheed.
TR Elpe OB s G B lge o | {805c Goos (820
testing equipnent is |Dynat Ren%rted ag_the test
YelloymessInde® the so- cal|ll280 dyéd0 i t {12.8xpr sl i (P64 6.60
Lnpact_enerqgy, expressed injfoot t|nmes polinds
Trensmisgibh, and/ or t ot al|8%3@r g$7#40- | 82.10The[87f80hal [38HX  [86.20
result is calculated &s the Javerage of the test
Hazesul ts of typically §&B00 eg5.20p] ajOs00 283.400  (3.600 6.000
2004/ 098865 PCT/ US2004/ 013438 Mel| viscopity: This
test procedure Is based on the ASTM D1Z38 nethod. The
equi pnent used is an extrusion plastoneter equipped
Wi t.h aytomatic tiner pj cal .exanple of this
It éﬁdﬁ%{?@lﬁ qxderte&@efw&ﬁlﬁm%%/Odl%V@ndwawsmecgémsalepmpemes
Tﬁe%hhﬁﬁtloné BRowWmARPT&le 8! £ d5hG] aeg 28 ;Qé‘ﬁnc{‘?ijf sﬁbw%gh value
The testing conditions are’ a m nper at'dre

of 2a&bness asomhbatbdahylnuﬂum{)ﬁnmcatqsthM| fice d| arret er

of '0.0825.inch, and a dwell tine of 5 minutes. The
test result is expressed in the unit Poise. Flexural
- Modul us: This test procedure is based on the ASTM D790

met hod. Typical test bars have the follow ng

di nensions: 1/8 inch x 1/2 inch x 2-1/2 inch. The
final test result was cal cul ated as the average of
test results of five test bars. The test involves a
three point |oading systemutilizing center |oading on
a sinply supported beam
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Instron and Zw ck are typica

manuf act urers of
wbhY20e/Pdbsdsest .

of

exanpl es of
instrunents designed to
The fl exura
within the elastic limt,

performthis

nmodul us is the rat iP@T/Us_2004/013438
stress to correspondi ng

strain and is expressed in pounds per square inch

TakiB3! )

st andard dunbbel |l shape

are used in this test

Tensile Strength: This test procedure is based

on the ASTM D638 nethod. Test bars in the formof the

thod

The final test
Contpositiont
strength is cal cul ated
observed in the test by
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results of five
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i gi nal

3 the

imdea Sepwleye
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ggaplsf
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BXosd
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of nman

A,550he
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Fesul t

nstron

PCIORs Rkipossst s designed to
Tensil e Elongation t he

680001 n
ability

33009 ¢

of a nu

fact urer

900

)

t es

$_0of
L 64.320
[0}

R2" est-st+—break a1%) tder—te

5638, Sanpl es were
testing machine pulls t

?’ﬁ]ogct [ 3

he sanpl e from

i
on nol d

terial t

135

e
both end

T @2!7? o

ensi
$ and

PelRayiHiRs tbioftdagit6 € requl
apait and how nuch the §
hreaking. . The ultinate

sanple s

0S80t o

paIBOO t h
t r et cheg

MfaYal nf

€
q

A

before

b 0.300ecCi

|l act i ~ L

219.300

Phesphetineeidere-Aluted i@ 10% |

breaks under tensron y

high flow 14.470 44.470

pl e Sanple Sanple Sar

el ongat

8R30n t

39.470

h(étzzs ccC

04/ 0988

26. 970

JOB or

U
65

e

0 H#10 #1
9. 470 49

A

€ S

1
470

ToRELCD, 2k. poi se 50. 000 2(

).1000 50
30.000 R2 oligoner 35.000 35.000 10. 0C

D@o 50.

0 22.500

do®0 35. 0

doo
35. 000

20 000—Pent-aerythritolHtetrastearate 3660340
Propeytigs 0. 300 0. 300 0.300| Phosphpric acild pre-dilfut ed
to 0.075 0.075 0.075 0.075 0.07p 0.075} 10% PEP{Q
Fidkutat MGt in®sioU U- 150 10gigdd U 355000 | 381000 | 247000
HDT-ASTM in °C 722|846 | 110.1 63.0
mpact Strength -Room Temp-in| 08 0237 | o022 0.251
Ibf/in (By Izod Impact Test)
Ductility - Room Temp. in %
0 0 0 0
(By Izod Impact Test)
Ductility - Room Temp. in %
60 0 0 80
(By Multi-axial Impact Test)
Total Energy-Room Temp in ft-Ibf | 28.7 7.7 7.8 32.2
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Tot al

FI exural Mbd.

100 100 100 100 100 100 Physica
(PSI') 285000 350000 274000 276000 315000

Properties

wB2bLaPsssSecant Mod. @%Btrain (PSI) 281000 34£#09Q5S2004/013438

271000 270000 311000 320000 Fl exura

St

r. (PSI)

11800

13100 11700 11600 13200 13800 HDT (C) 71.3 93.3 77.5

(BYMbltiBakiad aet Tda)! (Par
93.1 102. gé¥|ZOJ@QDUCtI|
Lmpact Strength(lbf/in)

S, In

ity (99
0.229 0O

) 8T1. 2

000O
208 4.7

T05.5 88"

0 0 |zod
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2 8474

0.201

Total Hygrena0PC 1 Bf | npadt Ductii |
f5.9.2 5501 42.8

Energy to Max Load(ft-1K

(B4 Rt EBA TSP
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act T
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(By M
40 36. {

50 57. 70

ity(9

al Ener
ti-axial

0 0 100
gy(ft-1bf

£9.5 15,

| npact
80. 40 48

§0 0 80
5.94. 7

N—r

Test)
.90

7.9

D2Eligat 20040 098865 PCT/ US
Modul us(PSI) 275000 364(
Tensi.l e ess | d( PSI

CB@S&%“‘ b@ g%%&ss@Bre

5360 6410 Tensile El ong

2004/ 011
2600
) 7510
ak(PSI)
ation@y

1

438 €
2580¢
0 74d
5110 64

el d( %

Tensile?MBdaiYs an rensite
39. 34 166.82 149. 00 96. 66

19.10 4.00 12. 70 13.10 ¢

L
2%
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D

Tr ans

nsile

60 6550 ¢
4.83 4. 7§

gggppgsmessoindéx

m ssi on §

290000
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b
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985000

5. 38
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Tegsileftloggativg @ Bretk 884670
3.400 3. 600 6. ooo It g

46126
desira

nnr-hon

bl e for

H&@.84 6. 530.13. 200
IOM/;enp%

cal

f‘ (a

p

L‘I a_naln IIaVC Ubol Fub‘!‘\
YeflgWies Tnds

8hs shown in T4
and #11, show a hi gh val

18#%’3

ue of ¢t

530 PLl

oughnes

s as i ndi

0

es #8,

- %ﬁgi_____

105800
rature

cat ed

Tradgmilsidn ind%1 al 1 npact ¢

EQR.gDESU

8840

89.00

88.00

Haze in %

2.100

2.100

2.100

5.900

Melt Volume Rate in cm/10 min.

82.59

77.66

57.26

92.98
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31 WO 2004/ 098865 PCT/ US2004/ 013438 Tabl e 4 Sanpl e

Sanpl e Sanpl e Sanpl e

Conposition #12 #13 #14 #15 PC

wOi20d/doksey 14. 320 29. 320 64.550 0.0 PCCD, 2k Ii’@*rﬁ%2004/013438
50. 000 35.000 0.000 64.320 R2 oligoner 35.000 35.000

35.000 34.78 Pentaerythritol
0. 300 0.300 Phosphoric acid pre-diluted to 10%
0.225 0.000 0.45 PEP-Q 0.150 0.150 0.150 0. 150

1os

tetrastearate 0. 300

Total 100 100 100 100 Properties Fl exural Mdulus in
(raap@3ie0 315000 381000 247(G@mpHIATIOAST SampleGHT2. |2
84.6 110.1 63.0 Inpact Stremgth -Room Tenp. in 0.]208
RD:’B@%{EWZZZ 0.251 [Ibf7in (ByiR&aed | npa¢ii.pest)
Ductility - RoomTenp. in %0 0 0 O (By Izod I npqgct
POED 2KMdd T1 Ty - Room Tenp. [48.3% 60 U U4g¢70( BY
Mul tl-axi al Inpact Test) Total Energy-Rpom Tenp in
RolidonegS- 7 7.7 7.8 32.2 JAWW
PCT/US2004/ 013438 (By Multiqaxial |npa¢t Test)
Pentaerythritol tetrastearate 0.300 0.300
Phosphoric Acid pre-diluted to 10% 0.225 0.225
PEP-Q 0.150 0.150
Blendex - 415 5.00 10.00
Total 100 100
Properties
Impact Strength -Room Temp. in 1bf/in
0.193 2.834
(By Izod Impact Test)
Ductility - Room Temp. in %
0 100
(By Izod Impact Test)
Impact Strength at 0°C in Ibf/in
0.266 0.166
(By Izod Impact Test)
Ductility at 0°C in %
0 0
(By Izod Impact Test)
Ductility - Room Temp. in %
0 80
(By Multi-axial Impact Test)
Total Energy-Room Temp in ft-1bf
10.8 39.4
(By Multi-axial Impact Test)
Ductility at -30°C in %
0 60
(By Multi-axial Impact Test)
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Tot al
Mul ti-axia

wbOBYyo4Mokdes - axi al

Energy at OCin ft-Ibf 25.9 5.1 5.5 3.1
| npact Test) Ductility at 0OCin %40 0 0 O

| npact Test) Tensile Mdul us ipgTRSboo4/013438

(By

266000 310000 3910 00 229000 Tensile -Elongation @

%%@M%m

Campact Caoarmnl A H1Aa

90

aze |n % 00 2.10
E1371 O |g71
8865 PCT

CSanrnmyl

n n

h #17

—I_f d.llblll bbl

82.59
U82004/013

Break in 96161 26 76.54 30.14 195.00 Yellomness

r)II I II /U OO
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ut ed
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Tatal 100
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Ductility - Room Tenp. in %0 100 (By Izod Inpact
Test) Inpact Strength at OCin |bf/in 0.266 0.166 (By
w208k dopgeact Test) Ductility at 0Cin %0 O (ByTh®aesbs13438

| pact Test) Ductility - Room Tenp. in %0 80 (By
Mul ti-axial Inpact Test) Total Energy-Room Tenp in

Tdbtd &f 10.8 39.4 (By Multi-axial Inpact Test)
Ductility at -30Cin %0 60 (By Milti-axial |npact
Test) 34 WD 2004/098865 PCT/1JS2004/013438 Tot al

Gorepegjtion -30C in ft-1bf 5 7[P6 M5 (By [MNMA axi pl
| npact Test) Yellowness Index 7.5 8.20| Transm spgi on

RG1604 86.10 86.10 Haze in % 1080 8.30| Melt VoI une
Rate in cm /10 mn 53.48 36.17 35

PMMA 100

Properties

Melt Volume Rate at 250C & 5 kg load | 3.8 36.2

in cm’/10min

Heat Distortion Temperature in °C 127.7 76.9

Tensile Modulus in MPa 2312 3091

Tensile Yield Strength in MPa 61.9 63.4

Tensile Elongation at Break in % 126.3 2.5

Impact Strength -Room Temp. in Ibf/in | 73.3 2.8

(By Izod Impact Test)

Ductility - Room Temp. in % 100% 0

(By Izod Impact Test)

Maximum Force -Room Temp in N 10923 942

(By Multi-axial Impact Test)

Total Energy-Room Temp in J 131 1.3

(By Multi-axial Impact Test)

Energy at Break -Room Temp in J 137.7 2.6

(By Multi-axial Impact Test)

Deflection at Break-Room Temp. inmm | 23.1 5.3

(By Multi-axial Impact Test)

Ductility - Room Temp. in % 100 0

(By Multi-axial Impact Test)
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WD 2004/ 098865 PCT/ US2004/ 013438 Table 6 Conposition
PC 105 PMVA PC 105 100 PMVA 100 Properties Melt

wbskesdsat e at 250C _&5 kg load 3.8 36.2 in CpBrARRI03/013438

Heat Distortion Tenperature in C 127.7 76.9 Tensi |

e

Modul us in MPa 2312 3091 Tensile Yield St rengt h in

@678 %naaré’?m 0BGE at DITEmK
g._S Irrpact trength -Room Temp. in | bf/

126 3

Pocti1i

Ihi‘%l ?6}6&] I(Eﬁ% ?n’pa‘g?l ZI'est ) Ma

Jl: r‘UUIII
i muim For ce
(J.\JL IL,D
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p in
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al
L)y IVLTI LI ‘(J.I\I ai

rrpan1311

Rraal

Wéﬂ%ﬁo 0] m(]')f'

r\+\ Dr\r\m
TTCq Tt

(o Vol alV]

32'(1By I\/UI t

iW=Yaue) in

npact
(By

T

SH“SSA%%‘I ° npact Test) Def

231 5 3 (R\Il\/ll

Tanmnm
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m

)

}E%E?’?t/qty ~ Room Tenp. in %

18380 (By
5 PCT/ US2

H ti-axial

04/013438

_L_méafl Test) 36 WD 2004/ 0988
Initial Glos

179.9

136.1

s at 20 degree
Initial Gloss at 60 degree

164.8

127.7
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or Standard (L) 93.36 92.81 Initial Color (Engel 1, A
-0.18 -0.07 Color Reflection (B) 3.21 4.05
r pgsion in %91.2 92.2 Haze in %2.38 4 )
W?ﬁ?‘?ﬁ’gﬁ‘ﬁé oss at 20 degree 179.9 136.1 Initi gf.’T/&s%fg)g/omms
at 60 degree 164.8 127.7 37 WD 2004/ 098865
Tabl/ #/S2004/ 013438 Tabl e 7 Conposition PC PCCD R2
§arrp| e Sanple Sanpl e Sanple Sanple Sanple #18 #19 #20
#20 #21 #22 PC high flow 100 14.47 44.47 39. 47 26.97

Comp6sidon §PCAT P RROQ Sathpld] 2mple [Faniile PBaBiBledBdMble | Sample
go. 00 {(ii¥2k) R2 olifgonmer [LOO 35.[00 35.00 1%. dgo 22.50 P

35.00 20.00 Tg (O 143870 {14 93.132017 PF2® 99.481 #22
106.1 113.8 The{inpjoved | pw tenperature

PC hgnfms a0 |1 Ty Of The [aoiYCPAPanayBonai {3697 | 29.47 | 4947
cycl ohexangdi met hanol|- 1, 4-cycl ohgxanedi par boxyl at e)

pCCENMdsThavigthe —cynposT tfons stjown—intabte 7S
shown {n Figgse $. Tabaoe? haabd ! 9650 Nes6age [%s5.0d °f0.00
(n= erature processimg of the pol ycarbonpt € ang
pol yester blends|as ijllustrjated by the |ow Tg.| This

. e

f r-y—s—partig b ek pRhetpf s ARSeerpsi-es—Where
chﬂ?ﬁosqeglr éro:egsi n;wQe%?gPat u%sém?:ar Agfo Ee |§Q§ céé‘qoo 20.00
rocessi-nag-restrleti-ors—suech—as—i ack -~ |nr:‘ an
Tg(‘)?z)p of 2\4'% 5RI y 1@?1%(3?31%% ]sg;si |9§l:§vl ay%i"g Oremét}ch 113.8
exanple—islbackholding-onltop of polarizers iln

pol ari zi ng sungl asses application as | ow as 205C.
Table 8 (a) and (b) show that |low nelt viscosity

Tae! ﬁﬁdpbbw alo®s temipering® BRodesRBiliP of ke PElyEABbhdte-poly(l,4-
bl ends that can be processed at |low tenperafures
c¥slohexapedigethpeglgk4-cyclohexanedicarboxylate)  blends  having  the
compositions shown in Table 7 is shown in Figure 3. Table 7 highlights the ease of
low temperature processing of the polycarbonate and polyester blends as illustrated by
the low T, This property is particularly helpful in scenarios where higher processing
temperature cannot be used due to processing restrictions such as in back molding on
top of a highly temperature sensitive layer. One such example is back molding on top

of polarizers in polarizing sunglasses application as low as 205°C.

Table 8 (2) and (b) show that low melt viscosity polycarbonates can also be used to
make polymeric blends that can be processed at low temperatures similar to blends
reported in Table 3 and 4 using the oligomeric polycarbonate. Formulations in Table
9 can all be processed at temperatures less than 205°C and show the effect of percent
low melt viscosity polycarbonate on the mechanical properties of the polymeric
blends.
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reported in Table 3 and 4 using the oligoneric

pol ycarbonate. Fornul ations in Table

9 can al

| be

wonResmesRd at tenperatures | ess than 205C and $gewsbfB/o13438

ef fect of percent
t he nechani cal
™R8/ 098865 PCT/ US2004/ 013438 Tabl
Conposi'tion Sanpl e
CCD, 2k poise 49.46 Pentaerythritol

properties of the polyneric

e 8 (a)

39

| ow nmelt viscosity polycarbonate on
bl ends.
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#23 Lexan(r) 0OQL030 PC 49. 46
tetrastearat0. 30

CHIERIBL" Bropert es Fi'exural Modul udlses PSI| 271000
Secant Modulus@%strain in PSI 265000 | Fl exurjal
Leki®®@O®1030 M>T 11400 Tensile BErongatypgggdrgak in %
109.72 Tensile Stress@i el 9 LQ E’SL I73* 0 Y,?,l | owness
FOR% 3 20 ot 265 C, 4 mn Owel |, 2 4048 1qad in
Pé'r}li‘ye;ﬁh'}i’iz‘bl Fhrastoorty, et gy —RoomFenp— S.BBt it 34.4
Phosphoric Acid pre-diluted to 10% 0.23
PEP-Q 0.15
Total 100
Properties
Flexural Modulus in PSI 271000

+ [Secant Modulus@2%Strain in PSI 265000

* [Flexural Strength in PSI 11400
Tensile Elongation@Break in % 109.72
Tensile Stress@Yield in PSI 7390
Yellowness Index 2.8
Transmission in % 89.8
Haze in % 3
HDT in °C 82.2
MVR at 265 C, 4 min Dwell, 2.16 kg load in cm3/10min[41
Total Energy-Room Temp in ft-1bf
(By Multi-axial Impact Test) o4
Impact Energy-Room Temp in fi-Ibf
(By Multi-axial Impact Test) 104



(By Multi-axial Inpact Test) Inpact Energy-Room Tenp
in ft-Ibf 104.5 (By Multi-axial Inpact Test) 39 WD
865 PCT/ US2004/013438 Ductility - Ro :
w699@ g%% (By Multi-axial Inpact Test) Tot al ﬁ@&gg@ /013438
OC|nft-Ibf 35 (By I\/UItl-aX|aI Inpact Test) | mpact

| npact
B?IPI emp. 8 %0C i n % 80

" (By I\/UI | -axial |npact

(g ). .40 V\D 2004/ 038865 PCT/ US2004/ 013488 T4bl e 8(b)
er%V Conposi tion 24 #25 #26| exan(r)
1020 PC Q o 49 66 _exan(r) QQI0S0 PG 0 49.66 O

Tiotal Fmergy ab0f030 PtHf49. 66 0 0 PCCD, 2k| poi se|49. 66
49.66 49.66 Pentaerythritol tetrasteaBate 0300 0.300

(By ddti-axial Impact Test)

Impact Energy at 0°C in ft-Ibf
104.8
(By Multi-axial Impact Test)

Ductility at 0°C in %
80
(By Multi-axial Impact Test)
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Phosphoric Acid pre-diluted to 10% 0. 225 0.225 0. 225
EP-Q 0. 150 0.150 0.150 Total 100 100 100 Properties
nme Rate in cm/10mn 38.5 38.7 37.5
W%@‘%“(‘ﬁy?dﬁy} - Room Tenp. in % 100 60 100 (By PCT/US2004/013438
Mul ti-axial Inpact Test) |npact Energy-Room Tenp in
'Ifblaﬁ% 104.8 104.8 104.8 (By Multi-axial |npact Test)
B ®kner gy- Room Tenp in ft-1bf 43.3 33.6 42.1 (By
Mul ti-axial Inpact Test) 41 WO 2004/ 098865
PCI7TUSZ0047 013438 Tabl € 9 Conposi[g ebig‘gﬁgge#%émple
@ﬁ%&fﬁ% 8 Sanple #29 exan(r) OQ |k P‘@ .61fg26
49.612 9.61 CCD, 2k poise 59.61 49.6125 39.6
U pre=urroutrcu tu L U UT O - JTJ J
Legg@mwgpto tetrastearate 0.300° 0.300/[0. 300 zlt()J&SA
260 A 280 Q. _2E0 EP Q N_150 0 15{'\ 0 15(\ Tntn 100

Ca-a-g

LS8 ORIBB 0oy ¢1 o5 ol ¢ Vol ume Ratl in cPtE [ 5767

TSR O0L30 P | o uraltbdulus —n a2 00265000
PCCD, 2k poise 49.66  [49.66  |49.66
Pentaerythritol tetrastearate 0.300 10.300  [0.300
Phosphoric Acid pre-diluted to 10% 0225 10225  [0.225
PEP-Q 0.150 |0.150  |0.150
Total 100 100 100
WProperties

Melt Volume Rate in cm’/10min 38.5 38.7 37.5
Ductility - Room Temp. in %

100 60 100
(By Multi-axial Impact Test) :

Impact Energy-Room Temp in ft-1bf
104.8 [104.8 ]104.8

(By Multi-axial Impact Test)

Total Energy-Room Temp in ft-Ibf
43.3 33.6 42.1
(By Multi-axial Impact Test)
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Fl exural Strength in PSI 10400 11400 12200 Secant
Modul us@z%St rain in PSI 242000 265000 283000 Tensile
Ln PSI 232000 250000 274000 Tensile

nggdéé"g on@reak in % 123.8 136.2 123.5 Tensl{&US2004/013438
Stress@ield in PSI 6870 7210 7770 Ductility - Room
T-g in % (By Miulti-axial Inpact Test) 60 100 100
Irrpact Ener gy- Room Tenp in ft I bf (By Milti-axial

act—TFest)}—104-9-104-8-104 Total—ERergy- np
I('mﬁ qsItiqn (By Mul ti - axi alsaﬁnﬁjp?a#?{] Tegﬁpﬁ ﬁgéﬂ@m @ 4
42 \\D_2004/ 098865 PCT/1US2004/ 013439 Ductillty at 0C¢
Liexanf® Q) 1040 PE- axi al IrrpTagélTest) qt0-aB% 10§9.6lnpact
Energy at OC in ft-1bf (By Milti-axial |npact Test)
[POED.Pkimised 104.9 Tot al [5&E6ér gy at [€6125 ft 3O ( By
Mul ti-axial |npact Test)| 31.8 46.9142. 7 Fromt hese
Passphoriceid pre-dilutaltobd 60875t hat  t heoTher mojplerst i ¢
bl ends conprising polycjarbonate and

PRRbNy Ihrfloltihsiiiaanedl NepBanol - 1, G360 ONeXpryRf car fox
yI ate) have numerous advantages. These bl epds may e

TATET At T OW CETPET at UT|gg 5™ Ch @)F gt t A b
used on substrat es havi ng Powtherr resi sfance. They

PR PN

]P ale;Zm Inle;cl ;I p;r;ircrlzgdgprah?a %%LI@ orrgly t1 refone

ho advant nnonncl Y- used—iHp—optical—applic as
Tgﬁ‘tll cal el emsnt s, . ophi%l m c she@ps, m cﬂg‘%copes
and the like Thp nethods of form i
Propartiey optical filns arld sheets advant ageous!y perrfit
themto be formed at
Melt Volume Rate in cnm’/10min ~ [37.67 41.000 39.92
Flexural Modulus in PSI 249000 268000 287000
Flexural Strength in PSI 10400 11400 12200
Secant Modulus@2%Strain in PSI 242000 265000 283000
Tensile Modulus in PSI 232000 250000 274000
Tensile Elongation@Break in %  [123.8 136.2 123.5
Tensile Stress@Yield in PSI 6870 7210 7770

Ductility - Room Temp. in %

(By Multi-axial Impact Test) 60 100 100
Impact Energy-Room Temp in ft-

Ibf

(By Multi-axial Impact Test) 104.9 104.8 104.8

Total Energy-Room Temp in ft-1bf
(By Multi-axial Impact Test) 26.4 43.0 41.4
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bi refringence retardations of either |ess than or

equal to about 150 nmor at birefringence
{])(325@90%,{6!{50”3 of greater than or equal to abo#gﬁ/ijg%mfonns
that a

hods permt the filmto be forned
any def ects upon manuf acturl ng. In the event

ot n| -t
‘%@Hiy tical appl cation. In gener al
seen fromthe af orement i pned exanplles t hat
(Bgrmmﬁsd;dng @éty[vegg)bonat oin an angupy of a
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2004/.098865 PCT/ US2004/ 013438 desa
(By Multigpip) Impect Fesl e 9 3B be usd

pout 150 nm or grea
urther the

f or mul at
ri bed in

#6.9n | ow

s such a

€r than
ons 43
Tabl e
42.7

s back

or

tenmperature pr ocessi ng appl i cati or
nmotdirmg-on—topof—a—f+m—wherern—the—++meconprtses a
bl end conposition that is free of conets and veins and

can be used in polarizers and polarized sungl asses.
Ffom rﬂl@deee@bdmrmniti may daeemrrpﬂaetsthei menmplaﬁusd)laalssamiprising

PRl Brd B Eratcnond B enant 42 fiehoha grtboxylate)
d@?ﬂ@d & B %efipkRfires, which

h&wmhﬁers@ﬁmvaﬁ@geil i ﬂ!&:s& *bPéﬂdE ey
useddomp B\lbsmatesdmwugl bm ﬂlehmleeilstamed HRhey are also-

Vi sgto};n{y Eol yester resin derive

p

ove e di car bo ¥,I ic ac % (ﬂl
tsh o, Ol PRE 6. et briinBd i BelptiZed Bt s They

i & QB

miakralierefoed be Q&aﬁaga&s@ms@a%eeﬁﬁ&h Qpﬂﬁ&ﬁbnsas’&bﬁbs bPRAF Elements, -
strength, Additionally the fil be utilized in
ophthalmiel shents, caicregpppascand te lsleﬁt;h Ho@ methpds)pfé doriming such high

Qi o Rt R A cfect My A eddulfy pdfife thed ST, formed at

bmihpgdsrtdee&tatfaaendm oS @fthérn 1y Clhah ayre e@shl 2pPhbaat 15Sm or - at
hout dest(%ayl ng.or degradi ng an% ot her component s
bigg ingence FGiardationhef swpter Hiam orceupbip ahout 350 sk s Thesspnethods

pdehfif R flhf &) 6 AMrLA without any defects upon manufacturing. In the event

that a film with defects is detected, it can be corrected and used in an optical

application.

In general, it can be seen from the aforementioned examples that a blend comprising
polycarbonate in an amount of about 30 to about 80 wt% can produce an optical
quality film having a desirable birefringence retardation of less than or equal to about
150 nm or greater than or equal to about 350 nm. It can also be seen that a blend
comprising polycarbonate in an amount of about 40 to about 60 wi% can produce an
optical quality film having a desirable birefringence retardation of less than or equal

to about 150 nm or greater than or equal to about 350 nm. Further the formulations
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Wil e, the invention has been described wth reference
to exenplary enbodinents, it wll be understood by

wbes6esdes! | ed in the art that various changes pp®};sB§4/013438
made and equival ents nay be substituted for elenents

thereof w thout departing fromthe scope of the

deRMBBHI iR TableB (R @h{) 1288 TaBRWcdBEbE LS ih 3% t{@eggt?ﬁ:g@ggessing

to adapt a particular situation or nmateri a

appledtiong sudh as fheck maddingom topt ¢ibai tfiluhe dretdinghd fitrm dohprises a
nded .

SR s RS G Somery i B e eaicbepie e @plgpizers and
RIRAH RBRladdes CFRaetheaforteRentiaRl &&;ﬁg%e%?@e | ek that an

carrY| ng out this invention, but t nventi on

aptically eleauppdycarbonatehandi padyester foddridi thet isisubstantinHy fres fopme veins

L. 4 T LS CLALMED.IS:, 1. A .
Aok B BRREHE Rt bR o B0y Rl 5 B I0Y Fiseiits bathister resin
derived) feghi £ adycldaliphftic dedleet SiRidnt MereofNBER!d R¥clbMSphatic
il mor sheet conprising a polynmeric alloy to a
f{l@ﬁlifsw&? e, Oﬁrﬂ@ﬁ%‘taéeng dhegeqf] aderain dhesiesiloing blend has a T, of

I ' in taiped ip the
R TR oyl SuFC a8 B BERL S B BB erelhcr e o
the annealing tenperature is greater than or equal to
Aedlitiinally hthg hitluts glays be tutidiaed tih olayérednsptiebl bpplthtibh &uch as a

PResHE do0 R doeriAeg o0 ke 1 TheHEmS ape sheeid heaise o theic
aggafﬁ@%eéﬁy (v HEmB&ERALE P?OXERQQ .rﬁ’e&' BavaLq &P smofé%el%g gpplications

el ow a | owest ‘gl ass nsition tenperature o
Withoytralesteoying | @y degradiibeamptdioet acroportinty of oth€l hiyened, optical

rein the anneal i t grature is greater than a
aﬁﬁ%& foy gl Bpgsessfo e‘ﬁ%&ﬂﬁ%}s@“&% the polyneric alloy.
5. The nethod according to any one of Cains 1-4,

Wikity thie lindh€ioh ihherbeen &diegbedaith efekint&td éﬂﬂﬂﬂ&g embodiments, it
retardation of |ess than or equal to about 150 nm

i be understosd hyathpsegskillertiin tha artcthat various ghangss may be made and

' rneTa P o o o
clioR Hhbe bkt nkhIngo fitRoyt Rp@nfe o e scope
ofitheriaventiohe Inakgition] masy hifi@€ons i8¢ beanade to adapt a particular

pol.ycar bonat e- pol yester, bl end. .
51%1at1¥)n or material Po tl%/e teachings of the invention without departing from the

essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiment disclosed as the best mode contemplated for carrying out
this invention, but that the invention will include all embodiments falling within the

scope of the appended claims.
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7. The nmethod according to Caim®6, wherein the

pol ycar bonat e- pol yester blend conprises pol ycarbonate

and pol y(1, 4-cycl ohexane-di net hanol - 1, 4-

cycl ohexanedi car boxyl ate). 8. The nethod according to
Im.7 i.n the pol ycarbonate has a nunber

‘&gk%gLM§ll§i wei ght of about 10, 000 to about

35, 000 g/ nol e when neasured using a polystyrene

standard, and the poly(1,4-cycl ohexane-

1di mefAhaetbbd of substntislbhelininating eorhetx yhdivans inam aptical film or

inéri nsic viscosity of about 0.82 to about 1.12. 45 9.

SheRECORRTISHE according to any one of Cains 1-8, further

CONMPhrhitp SRIMATO HeetlcBRMpPBRETa folyrhdiR diloly 8lerfperature

tenperature effective to inpart 'to the sheet or filma

pioiximdte fng glasstransitiondtemperatusé ofja pelymeric mesin entaigedin thealloy.

about 350 nanoneters. 10. The nethod according to any

one of Clains 1-9, further conprising affixing the

2sheeThemettiddracterdihgsb T34inRt evhdiéth tﬁ&azﬁk%ﬁ%g&%n&?&aﬁne is greater
optical device. 11. The nethod according to ai m 10,

thap oF equpl thebaybp igbestelags tepsifien femperpsure Of thegrolymeriq fegins
1 | than or equal to about 1000

C(gnft%l%%irr@tl&ggEglg%}{gltc%glgg'ubstrate iIs a polarizer in a

pol ari zing optical sheet. 12. The nethod according to

d ai nklo, V\/ger ein.the affixing conprises.injection .
3ol ditAgmethodaqerrdingrto Glaim Loviisiein inrmnpaling tempeigRie i greater
iz : i
R LR Sout BFCOBLB: aprieet Bs WEhCHAh RAFRHMEII YR polymeric
alildye substrate to the alloy to forma nultilayered

conposite . 14. The nethod according to claim 10,

wherein the affixing conprises co-extruding the
4 SUDSThARR YA e drifigth €8hinP1, villdrdth HR dnfealir temperature is greater

mul tilayered conposite. 15. The nethod according to
thany ghase trefisi@ymiempetating of the pdipmenioalinyi si ng def or mi ng

the nultilayered conposite to forman article. 16. The

met hod according to Claim15, wherein the deform ng
5.CoNPThéMRthod RREITaINRI T aRP ond df CRIRSTHROFhéreRIthe film or sheet has a

conprising: a first polyneric resin in an anount of
bizgfeingente refargistion oDIgss#hes oneqnal to about 150 nm after the annealing, and

wherein the optical transmissivity is greater than or equal to about 85%.

6. The method according to any one of Claims 1-5, wherein the polymeric alloy

comprises a polycarbonate-polyester blend.

7. The method according to Claim 6, wherein the polycarbonate-polyester blend
comprises polycarbonate and poly(1,4-cyclohexane-dimethanol-1,4-

cyclohexanedicarboxylate).

8. The method according to Claim 7, wherein the polycarbonate has a number
average molecular weight of about 10,000 to about 35,000 g/mole when measured using
a polystyrene standard, and the poly(1,4-cyclohexane- dimethanol-1,4-
cyclohexanedicarboxylate) has an intrinsic viscosity of about 0.82 to about 1.12.
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a second polyneric resin in an anmount of about 1 to
about 99 Wt % wherein the polyneric resins are
treated with a deform ng force or with an energy
effective to produce a polyneric alloy having a
birefringence retardation of greater than or equal to
about 350 nanoneters or with a birefringence
ret ) :
% nan gfn}geta%F@Bd % é)lr (\ﬁg t$ Qﬁﬂ? eoﬁﬁg%ssllt ? i %ﬁﬁ%cm” risfiig deforming
thb shieet of thg €iment n e¢mapataturoefative tempattta ltheosheacpreﬁlmtao
abqut 150 ngnoneters has conets in_an anount of |ess
bifghngegee eardntion of serie then oxequghiorabouiyipdenemsiersret er .
18. The conposition according to Claim 17, wherein the
first and second polyneric resins are thernoplastic
1(} esi H methodheroeding thanycarpafClaingn! - ﬁaﬁirther comprising affixing the

ran Ssiv rea r tha al to about 85%
shivg SF i R bl AP SReT i PRSI 17, wher el n ¢ he

first and second polynerlc resins are not chem cal ly

identical and are polyethyl ene, polypropyl ene,

1 lpo| yBird method p@goyd;gg &0 Claio| ko, mhd@;n the pplyoeriglalloy is in the form of
@g? ngliﬁl%(gf’sr% oé‘ ess%c qr bo n at 8 B3 y@bﬂ ,r;rg?rgingters and the substrate is a

pd@ﬁiz)eﬁﬁi@p&ﬁﬁilﬁgepnmlsh{é& et hane pol yaryl sul f one,
pol yet her sul f one, pol yaryl ene sul fide, polyvinyl
chloride, polysulfone, polyetherim de,

ol y t ane C e
0] R O RE L R0 NSRRI Al pmprins icion
mordy@t thé khaee opfilny tethe salbistratecto fbint a triubtilagarsdp corBporite At

| east one of the foregoing thernoplastics. 20. The
conposi tion according to Claim17 or 18, wherein the

ol t
13?e . gf;lﬁ Iﬁéﬁhgfi gccfb?cll ?ﬂg E(h@ I C)e/l ((:)l’ @ﬁgl)%g{ l!ﬂ@laﬁfx?ng PRhYRE ¥h& Golding
thel substrhtzrto Ithelallbyay torahe xautddyared banpdsitt e) |

pol y(tri met hyl ene terephthal ate),
pol y(cycl ohexanedi net hanol - co- et hyl ene ¢l ycoI
14 er emtﬁedhaa 8doording It(%lgm? @mlhe?élﬂghé eﬁgn &-extruding
100 nol e percent teérephthalic aci 1 to a out
th@ substrate wigh thesheet onﬁhny@fwhm(mnbﬂaymdmmposﬂmd about 1
to about 99 nole percent ethylene glycol, or a blend
conprising a copolynmer of 100 nol e percent cycl ohexane
151 merieiethod afsddding td &h of WhighsPE | £ Fithdr@bBPHsg deforming
acid and about 1 to 100 nole percent isophthalic acid.
thgmuluiﬁﬁere@mmsntp&fmwdg to Claim 17 or 18,
wherein the first polyneric resin is

16.  The method according to Claim 15, wherein the deforming comprises

thermoforming.

17. A composition comprising:

a first polymeric resin in an amount of about 1 to about 99 wt%; and

a second polymeric resin in an amount of about 1 to about 99 wt%, wherein the
polymeric resins are treated with a deforming force or with an energy effective to
produce a polymeric alloy having a birefringence retardation of greater than or equal to
about 350 nanometers or with a birefringence retardation of less than or equal to about
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a pol ycarbonate having a nol ecul ar wei ght of about
10,000 g/ nole to about 65,000 g/nple as neasured
usi ng a polystyrene standard and the second pol yneric
resin is polyester, and wherein the conposition has a
| ass transition tenperature of less than or equal to
1 MEEIE. and irrin theeonmopition thaving schiraiingencord@irdatinn of

re| YESLEL O

tefipat 0P G eD e Rl ot SR R ooy amprupt s cpngy caual
to>aybbam25b@metexsq@@ecéﬁtrma&.c viscosity of about 0.82

to about 1.12. 23. An optical device manufactured by

the nethod of Gaim1l. 24. An filmor sheet

nu 0 . .

1 SRR AR AR TR ) Wi ML sonkpltmeric
refing ara thermop2Gtic fesimstand dvieadin m‘a”mfnqm‘siﬂibh hgs a trhhdniisvity of
shee i n ormng a polynmeric alloy at a
9F@ﬁbé?% P%Wiﬁ?%%¥4§é“to inpart to the deformed all oy

a birefringence retardation of greater than or equa

to about 350 nanoneters; and wherein the defornmed
1%ol yhee campdsiton deacrdogrte t@aiim1 3 rwhaengin the firfst dmlmodridqmlymeric

r<She SHRh sfa%ie%%?ﬁfen@c‘afSn%?r%?r%ﬁs’f@%‘f%ip&?fﬂr%%ﬁee polyarid,
pAITRRAIFinfle, BolyaSetl, pbREETRE R cahondREpAY fylcHe

yneric al nprisés a stabilizer and the

pqimﬁﬁm@e pr?llyamylatcomiya@mtmgowm;me Jredyunetharmeg .
8. T
rany SRR PPE SRR GO, M A o nd R Lo botysufone,

pdly @helifide el RBESuord&RARE Do et HPRAGIR! PolySRBRINEIRIGhe,
star_block _copolyners, raft copol mers, bl ock

polyppleperathst, lhqammt@lbp@p £, Of @COR h samprising at least one of

t one of the foregoing polyners. 29.
mgﬁgggeﬁgg% ggng to any one of clainms 26-28,
wherein the polynerlc alloy conprises a polyneric
resin, and wherein the polyneric resin is

2440 yﬁ%ﬁﬂwmonﬁspwwﬁgy [Cd3im 1en 18 wheeein pheipplisster is
p@?é[tua@aed@r gﬁmare]?& ?"@Ee. B gxa%%yt}]ala p@%@gﬁ%&%&&e_

ystyren
dipethaack-1;, na:tye],oh@cﬂnyahtemba:cylyﬂe);tpely(ﬁﬁhqthnylemchaf@hthalate)

pcﬁx@ﬁ?ala l Suﬁfll ﬁﬁgﬁl %ﬁpet e{fzg yfﬁghntgggﬁt?lg%@) z{‘t?ler?d comprising the

copolymer of 100 mole percent terephthalic acid, about 1 to about 99 mole percent 1,4-

cyclohexanedimethanol and about 1 to about 99 mole percent ethylene glycol, or a blend
comprising a copolymer of 100 mole percent cyclohexane dimethanol, about 1 to 100

mole percent terephthalic acid and about 1 to 100 mole percent isophthalic acid.

21.  The composition according to Claim 17 or 18, wherein the first polymeric resin is
a polycarbonate having a molecular weight of about 10,000 g/mole to about 65,000
g/mole as measured using a polystyrene standard and the second polymeric resin is
polyester, and wherein the composition has a glass transition temperature of less than or

equal to about 200°C.
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pol yet heri mi de, pol ytetrafl uoroethyl ene,

pol yet her ket one, pol yet her etherketone, polyaryl ene
ether, liquid crystalline polymer, or a conbination
conprising at | east one of the foregoing

%; Iastrc resrn (ﬁ ire nmet.h accordin
ks i e R ing 16 IR 2 SYrp g GRRish gomprises
pdlﬁﬁfleﬂ dkﬁie@ﬁ&-dﬂ@tﬁ%@l-y |4%}%1&h%§ﬁﬁhfc%o§§l§te) having an intrinsic

- cycl ohexane- di nét hanol -
Vl&@@l%hé&@ﬂéﬂr%é@bb@@llal%) pol y(t r| rret hyl ene
t erepht hal ate), pol y(cycl ohexanedi net hanol
-co-et hyl ene glycol terephthalate) , a blend
23;0NpAh eﬁﬁ@m dbdice gAY AREd Bf thE QEthed 6 Q18hHE et
terephthalic acid, about 1 to about 99 nole percent
1,4- cycl ohexanedl nmet hanol- and about 1 to about 99
l e |
e R St R e
1 to 100 nole percent terephthalrc acid and 1 to 100
| e percgent, isophthalic acid, or a conbination
rrpr*ﬁ ptigpl é?VIF"eH’@Pu%ﬁ‘é‘I%‘r fremdhe enmangsition ob &ilsiastZr s.
31. The nethod according to any one of Cainms 26-30,
wherein the polyneric alloy conprises a
2ol yA andsivrtbfoe mapuofagsingra ﬂihemdsheéﬂ:om’f;hemget hod

3 wh
oo ARG R e Breis oy i reperatiesiieciie tadmpes ol dermed
alRHG HiRIiigente FtGHAMR AR At RAD & Quatlo About 350 nagometers and

cycl ohexanedi car boxyl ate). 33. The nethod according t
wigrginithgdeforhest polymetie alhey §asaobetsdinenhawunt ofilessghan or equal to

cul ar ht of about 10,000 to about
ab§ F%g% %%QUWS?P %%Erur ed using a polystyrene
st andard and wherein the

4- cycl ohexane- di met hanol - 1, 4-
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29. The method according to any one of claims 26-28, wherein the polymeric alloy
comprises a polymeric resin, and wherein the polymeric resin is polyethylene,
polypropylene, polyamide, polyester, polyimide, polyacetal, polyacrylic, polycarbonate,
polystyrene, polyamideimide, polyarylate, polyacrylate, polymethacrylate, polyurethane,
polyarylsulfone, polyethersulfone, polyarylene sulfide, polyvinyl chloride, polysulfone,
polyetherimide, polytetrafluoroethylene, polyetherketone, polyether etherketone,
polyarylene ether, liquid crystalline polymer, or a combination comprising at least one of
the foregoing thermoplastic resins.
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cyclohexanedicarboxylate) has an intrinsic viscosity of about 0.82 to about 1.12.

34.  The method according to any one of Claims 26-33, wherein the polymeric alloy
comprises polycarbonate- poly(cyclohexanedimethanol-co-ethylene glycol
terephthalate), polycarbonate- polyethylene terephthalate, polycarbonate- polybutylene
terephthalate, polycarbonate with a blend comprising a copolymer of 100 mole percent
terephthalic acid, about 1 to about 99 mole percent 1,4-cyclohexanedimethanol and
about 1 to about 99 mole percent ethylene glycol, polycarbonate-copolyester-carbonate,
polycarbonate- polymethylmethacrylate, polycarbonate with a blend comprising a
copolymer of 100 mole percent terephthalic acid, about 1 to about 99 mole percent 1, 4-
cyclohexanedimethanol and about 1 to about 99 mole percent ethylene glycol,
polycarbonate-poly( 1,4-cyclohexane-dimethanol- 1,4- cyclohexanedicarboxylate)
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39.  The method according to any one of Claims 26-38 1, wherein the film or sheet is

used in an optical device.

40. A method for manufacturing a film or sheet comprising:

deforming a polymeric alloy in a roll mill at a temperature effective to impart to
the deformed alloy a birefringence retardation of greater than or equal to about 350
nanometers; wherein the polymeric alloy comprises a polycarbonate-polyester blend; and
wherein the polycarbonate-polyester blend comprises polycarbonate and poly(1,4-

cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate).

41.  The method according to Claim 40, wherein the polycarbonate has a number
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45.  The method according to any one of Claims 40-44, wherein the temperature
effective to impart to the deformed alloy a birefringence retardation of greater than or

equal to about 350 nanometers is a temparature below the T of the alloy.

46.  The method according to any one of Claims 40-44, wherein the temperature
effective to impart to the deformed alloy a birefringence retardation of greater than or
equal to about 350 nanometers is a temperature that is less than or equal to about 20°C

below the Ty of the alloy.

47. A method for manufacturing a film or sheet comprising:

deforming a polymeric alloy in a roll mill at a temperature effective to impart to
the deformed alloy a birefringence retardation of greater than or equal to about 350
nanometers; wherein the polymeric alloy comprises a polycarbonate-polyester blend; and
wherein the polycarbonate-polyester blend comprises polycarbonate-
poly(cyclohexanedimethanol-co-ethylene glycol terephthalate), polycarbonate-
polyethylene terephthalate, polycarbonate-polybutylene terephthalate, polycarbonate

with a blend comprising a copolymer of 100 mole percent terephthalic acid, about 1 to
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about 99 mole percent 1,4-cyclohexanedimethanol and about 1 to about 99 mole percent
ethylene glycol, polycarbonate-copolyester-carbonate, polycarbonate-
polymethylmethacrylate, polycarbonate with a blend comprising a copolymer of 100
mole percent terephthalic acid, about 1 to about 99 mole percent 1,4-
cyclohexanedimethanol and about 1 to about 99 mole percent ethylene glycol,
polycarbonate-poly(1,4-cyclohexane-dimethanol-1,4-cyclohexanedicarboxylate)-
poly(cyclohexanedimethanol-co-ethylene glycol terephthalate), polycarbonate-
copolyester-carbonate with a blend comprising a copolymer of 100 mole percent
terephthalic acid, about 1 to about 99 mole percent 1,4-cyclohexanedimethanol and

~ about 1 to about 99 mole percent ethylene glycol, a blend comprising a copolymer of 100
mole percent cyclohexane dimethanol, 1 to 100 mole percent terephthalic acid and 1 to
100 mole percent isophthalic acid, or a combination comprising at least one of the

foregoing.

48.  The method according to any one of Claims 40-47, wherein the film or sheet is

substantially free of comets or veins or both, after the deforming.
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