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films (phase retarders), substrate films for other functional films, and as various

other functional films (e.g., anti-reflective films for plasma displays, films for
organic electroluminescent displays).

For many years, solvent-cast cellulose triacetate films have been used as a
photographic film support due to the tough, flame retardant nature of these
materials. Additionally, triacetate films are widely used as protective layers of
polarizer elements for LCD applications where its physical characteristics and the
dimensional uniformity and surface quality imparted by solvent casting have
made cellulose triacetate the first choice for many optical films.

Despite the excellent optical properties of solvent-cast, cellulose ester
films, environmental concerns about solvents conventionally used in the casting
of the films have created a need for new methods of manufacturing the films, or
for a new kind of film support. It has been reported in the art that cellulose
triacetate cannot be melt-cast because its melting point is above its decomposition
temperature. As for solvent casting of cellulose triacetate, few solvents suitable
for industrial use have been found that are more acceptable than the conventional

ones, which are generally toxic and environmentally unfriendly.
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substitution (DS), in which the maximum substitution per anhydroglucose unit is

typically three. Cellulose diacetate (DSac =2.45), unlike the triacetate, has a
sufficiently low melting point that, with adequate plasticizer addition, it can be
melt extruded, thus avoiding the need for toxic and environmentally unfriendly
solvents. Mixed esters, or replacement of acetyl groups of the triacetate with
appropriate levels of propionic, butyric, or other higher ester groups can
accomplish the same purpose. Films made from these known cellulose ester
compositions of lower acetyl content are generally deficient in properties that are
necessary for photographic roll film supports, most notably in stiffness and heat
distortion temperature.

Additionally, in recent years, there has been a drive for thinner, lighter,
highly transparent optical films with improved heat resistance, moisture

resistance, chemical resistance, dimensional stability, and mechanical strength.
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UV light. Consequently, additional UV absorber is required, which may exude

out of the cellulose ester and contaminate the film web or rolls, or may lead to
increased haze in the finished film. A thin protective film for polarizer plates
with excellent MVTR, excellent film performance and dimensional stability,
good plasticizer retention, and good UV absorber retention is required.
Unfortunately, cellulose esters are also used as optical compensation films
for LCDs. These films may be manufactured by coating a liquid crystalline
compound-containing solution on an anisotropic cellulose ester film. As in the
case of the protective films for polarizing plates, UV absorbers are added to the
compensation films. Exudation of the UV absorber in compensation films may
lead to haze in the film, or the exudates may contaminate the liquid crystalline

compound, leading to disordering of the liquid crystalline compounds. An optical
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agent dispersed or dissolved in a solvent system. The composition, when formed
into a cured film having a thickness of from about 0.5 to about 15 mils, will
transmit at least about 80% of light having a wavelength of about 400 to 700 nm.

In another embodiment, a polarizing plate for use in optical display
devices and methods of forming such plates are provided. The polarizing plates
comprise a polarizing film having first and second outer surfaces and a
companion film (e.g., protective film, compensation film) supported on, or
adjacent to, at least one (and preferably both) of these outer surfaces. The
companion film comprises a cellulose such as a cellulose ether or cellulose ester
crosslinked with a triazine crosslinking agent.

In one embodiment, the crosslinking agent has the formula
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention broadly provides novel, crosslinkable, cellulose
compositions that can be used to form crosslinked films having superior
dimensional stability and moisture vapor transmission rates (MVTR). The
invention also provides methods of using these compositions to form films to be
used in optical devices.

Unless otherwise indicated, all numbers expressing quantities of

ingredients, properties such as molecular weight, reaction conditions, and so forth
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etc. Notwithstanding that the numerical ranges and parameters setting forth

the broad scope of the invention are approximations, the numerical values set
forth in the specific examples are reported as precisely as possible. Any
numerical value, however, inherently contains certain errors necessarily resulting
from the standard deviation found in their respective testing measurements.

As used herein, the articles “a,” “an” and “the” include their plural
referents unless the context clearly dictates otherwise. For example, reference to
a “polymer,” or a "shaped article," is intended to include the processing or
making of a plurality of polymers, or articles. References to a composition

[13 57

containing or including “an” ingredient or “a” polymer is intended to include
other ingredients or other polymers, respectively, in addition to the one named.
By “comprising” or “containing” or “including,” it is meant that at least
the named compound, element, particle, or method step, etc., is present in the
composition or article or method, but does not exclude the presence of other

compounds, catalysts, materials, particles, method steps, etc., even if the other
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about 3.0. Preferred butyryl degree of substitution is from about 0.01 to about
3.0, while preferred carboxymethyl degree of substitution is from about 0.01 to
about 0.5.

In one embodiment, the cellulose is a cellulose acetate having a degree of
substitution of acetyl groups of from about 1.5 to about 2.49. In another
embodiment, the cellulose is a cellulose triacetate having a degree of substitution
of acetyl groups of from about 2.81 to about 3.0, and preferably from about 2.83
to about 2.88. In another embodiment, the cellulose is a cellulose propionate
having a degree of substitution of propionyl groups of from about 0.3 to about
3.0. In another embodiment, the cellulose is a cellulose butyrate having a degree
of substitution of butyryl groups of from about 0.3 to about 3.0.

Preferred cellulose acetate butyrates have a degree of substitution of acetyl

groups of from about 0.01 to about 1.5, more preferably from about 0.03 to about
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Preferred cellulose esters will have a weight average molecular weight of
from about 5,000 to about 400,000 g/mol, more preferably from about 100,000 to
about 300,000 g/mol, and even more preferably from about 125,000 to about
250,000 g/mol. Gel permeation chromatography can be used to determine the
absolute molecular weights. In this procedure, 50 mg of cellulose ester is
dissolved in 10 mL of tetrahydrofuran with 10 microliters of toluene as a flow
rate marker, and 50 microliters are injected onto a Polymer Laboratories column
set with refractive index detection.

Preferred cellulose esters comprise C;-Cyg esters of cellulose, more
preferably C,-Cyg esters of cellulose, and even more preferably C,-Cyg esters of
cellulose and yet more preferably C;-C; esters of cellulose. Secondary and
tertiary cellulose esters are also preferred. Particularly preferred cellulose esters
for use in the present invention are selected from the group consisting of cellulose

acetate, cellulose triacetate, cellulose acetate phthalate, cellulose acetate butyrate,
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cellul ose acetate g{opiqnates hﬁYﬁ a degree of

substelluless BHYIGe. seltlgde tpwisic. 6¢LvlPtrRTapisntte cellops,

Zggmip%)})gqg{a%ggedﬂlg& aeétgl.fe%% !)P[ té rcgmo?ﬁgﬁﬁlggeﬂliogeoacet e,

egr ee substitu propi ony

gr oupsboxmethglocHblosd addtale prophate] cazbSkynadity1cablubose acetate
preferably fromabout 0.6 to about 2.7. Preferred
cel IkutgatE, gilyjnse Aeataie hutyyata sucsingley eclilopegirepiopste butyrate, and

subst | ' propi onyl groups of fromabout 0.1 to
abod%b%&%%@%%ﬁg preferably fromabout 0.5 to about

2.5, and Ia s6@gkadobimdits) fitd delliiiosd esiérs ity )il 30l begsubstittedwith
fromabout 0.1 to about 2.9, nore preferably from

aboutydmgsn pp CatSoufmoreprefmablyeGire o, aut Biskyrase myaferably Cao-Cs)

cel I Wl ose ej.at I e dear 0

su bsa;f#atnl??' llsg§ oo @%‘)?g%ge_\f%é@ﬁyq}%%%& se%%? %%rr %ﬁ%egekr)%bl}}' C-Cy)
0. 0Iprhiehed alitandyis) C, 00y, rdiss hed/abCy Chy @ibra buférably @3-¢C/@, and
about 0.6; a degree of substitution of acet y{iﬁ?r oups

of fevemmdsopref@algs G ") betaroanoyd substituentsy wherehg hetepgioms

of e i SReba ot ey P RES G mBHAR Solpth g sutur

pr ef er abl yhef deflifloa®stér ok cthet & FERMbILulBlizeBaehefitiegt levels that
cellul ose esters will have a weight average nol ecul ar

wei dthe compésition edvaprisesrommeboyt Hede eband0yoly weigbt cellulose ester
nmore pr.eferabl y,from abo 00, 0 about, 300, 000

o et i SRabs S BRR S0 R oot Bl byt SR ey or

ab o Ulthe356hd038n S o¥® bref&eably BRIIBRIuk P5/GH LBHBIIZYS BPRKighan

be used to determ ne the absol ute nol ecul ar wei ghts.

| n tdellslose eterdurether.3@sergunsh thetotal [vedght of thercomyposition taken as
100% by weight.
In one embodiment, the preferred crosslinking agent comprises a triazine

crosslinking agent. Preferred triazine crosslinking agents are substituted

melamines. In one embodiment, the substituted melamines have the formula

A

O



di ssolved in 10 nL of tetrahydrofuran wth 10

mcroliters of toluene as a flow rate marker, and 50
WwWOorR@rorissers are injected onto a Pol ymer LaborBtDUS®86/020123

colum set with refractive index detection. Preferred

cellul ose esters conprise Cl-C2 esters of cellul ose,

nore preferably C2-C2 esters of cellulose, and even

nore preferably C2-Cl0 esters of cellul ose and yet

nore preferably C2-C4 esters of cellul ose. Secondary

and tertiary cellul ose esters are also preferred.

Par tieidigbhoh REEHANVIARI %Jelwh@ ﬁ%npﬁe ?E@p&(&%ﬁigﬁfg S bHERR

present 1nvention are selected from
congrsupsragd eNRe.eEhell Risis imdieilaslly, sebeetddufian ¢he groae edsisting of

cel l.ul ose a et at ht hal ate, cell u)J ose acet at

but YWEgeRE Virqalkel %em@reéera@e{d fhss@omrsﬁfa%ba%ﬁo, and
cel |

Col PR OR RIS Lol SR LRI ABI PRy s gstorot

acet@t@;, anlrdven ymee bl;elferdﬂy (] 17 cafhaixyl groppy phdhpirexymethyl
car boxynet hyl cel | ul gse acetate butyrate, cellul ose
acet@ERWsh i 9?%?@%%@@93@1@16%@ i%ﬁfdgv@ ithgyKgneins are -NRo.

but u me enbodi nent s,
the}%‘gﬁﬁqrgggefge%@gf%ﬁnlﬁéet% B@%.tut ed with

hydr ogen MEfeﬁbl}CaﬂleéeﬁDhe R@‘réﬁp(r&h’epréﬂra%@.t lasctweVE Broups,
nor e preferabl C2-C8) al karl]ﬁér Cl- C20 Em)re

pr ef3Bf §KFLMEIE. m@rabéw leask fouRBr oW fseselgstepl frgm thp group

e e e e
het éiyarxgiethylipnups. uIﬁWhStheﬂ\blefe@teﬂ ehﬂ@dhﬁérﬁ,r SREyORBraips

pref er abl y sel ected fromthe group_consisting of
ni t selgeird Tigwy e grownrensising of af&qqa@akkéd £9MDS 62DSXH ZIGHDS,

£ he Ak R AR IS F froibs, DA B0 brol ot oY
by weighingae kmybms&hmhﬁronqmseg fgeast prieRenahd m dlkealkyl

about 5% to about 40% by wei ght cellul ose ester or
et he&roupssygh ay @ mothnxymethyt gioadl y from about 15%to

about 35%, QXotﬂgj ;%hlzerred embodiment, all three X groups are -NR,, and each R
is an alkoxyalkyl group such as a methoxymethyl group. One such crosslinking
agent is sold under the name CYMEL® 303 (Cytec Industries, Inc.).

In another embodiment, the crosslinking agent comprises at least one
(preferably at least two, and more preferably at least four) group that is capable of
reacting with an -OH group on the cellulose. Preferably, this group has the
formula -OR', where R' is an alkyl (preferably C;-Cyo, more preferably C;-Cq,
even more preferably C;-Cs, and yet even more preferably C,-Cy).

In another embodiment, the crosslinking agents are free of epoxy groups

and free of groups having the formula
N
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cellul ose ester or ether, based upon the total weight

of the conposition taken as 100% by weight. In one
wendved2isent , the preferred crosslinki ng agent PONPS$108€620123

a triazine crosslinking agent. Preferred triazine

crosslinking agents are substituted nelamnes. In one

enbodi nent, the substituted nel am nes have the

formul awherein each X is individually selected from

the roup consisting of phenyl oyps and -NR . Each

at WelParnaele P§°@éﬁl@é‘tl’§cﬁgﬁmdﬁﬁ"lt11§: et FeEdifesis gronps, and

?gg,, ps (preferably Cil-C20,
m)re pr% erggw&g?g%hg&hﬁg even nore preferably

Cl- o), al‘Hemest prefepsl drpsstihieihahbyntClre@A8zingsnueh as those derived
preferablé Cl1- Cl0, and even nore preferably Cl-C6

car &0y 8% (1.cq §DSH PO mphiming thefrase, f}glczq)lﬁal é@rérosshnkmg

f
AL RO A8y i G
- NRZempérafueésadt flom about @ @6@ t@ U1 B3O Lb@ld(rﬁ&é Preferably from about

preferably at |least two R groups, and even nore
pr efl@dabybant 1566t four R groups) is selected from

tg?guggou s gt possthrans el i St sfpimtr .
anogﬂ) RSl {RithATROL B ihe 5 ¥udh &ra‘%}fﬂiehé" Erolups oxazoline

sel fromt € group conS|st| g of al koxyal
gr ougrsypsc aldelopdglgrarpe ushonyl groxys, hydupme gangbs, methanol groups,

ARG BeRI<ge Bt b & LowoRIeae ackl. 1404 SgRdrde, o
t hatg M&makh Vﬁiv%yéthﬁéﬁ%mgmﬁe@cdﬁgfd%&% 'Eﬁteﬁﬁéhﬁed

grou anot her preferred di ment

gr oupsthglok andlie? a neatad aﬂmMeRtatmmmoaykhnybddujd begundlq@d
such_ as netho t hyl group. e such crossl.inking
2 gertuiiab eSO en e g arofes FECRlERE R§eTstgciid g are ot limited

| ndygt Jljvﬁmﬁll béﬂ}gné allifl'}né’tﬁmgfe QNT ggfgtfﬁ%trr]%ulﬁﬁﬁctional acrylates,

crosslin nprises at
and mixtures thereof. Sultable multlﬁmctlonal acrylates include, but are not

limited to, ethylene diol dimethacrylate, ethylene diol diacrylate,
trimethylolpropane triacrylate, trimethylolpropane trimethacrylate,
pentaerythritoltetraacrylate, and mixtures thereof.

The crosslinking agent is preferably utilized at sufficient levels that the
stoichiometry between the hydroxyl equivalent weight of the crosslinking agent
and the combined hydroxyl equivalent weight of all cellulose esters and/or
cellulose ethers present in the composition ranges from about 0.1 to about 10,
preferably from about 0.25 to about 7, and even more preferably from about 0.5
to about 5. Hydroxyl number (OHN) may be determined by ASTM D1957.
Hydroxyl equivalent weight (HEW) is determined by taking 56,100 / OHN.

The solvent system utilized with the present invention can include one or
more solvents and can be selected based upon the solubility parameters of the

cellulose, crosslinking agent, and other ingredients present in the composition.
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(preferably at least two, and nore preferably at | east
four) group that is capable of reacting with an -CH

w@e@ap27se4 t he cel | ul ose. Preferably, this groupChiEs2006620123

formula -OR, where R is an alkyl (preferably Cl-C20,
nore preferably C1-Cl10 , even nore preferably Cl1-C6,
and yet even nore preferably C2-C4) . In another
enbodi nment, the crosslinking agents are free of epoxy

G R M R TR Rt
such 197 @Lu%), iBAEpSRIea Wr@feﬁéﬁ@@héﬁreﬁo (zero) suc h

groups. The nost” preferred crosslinking agents are
t ri azi nesSaurciypissl sohvents idelnde; ddt e aot hmitadia) dsosé selected from

b d | h f t f
cr odbs ERKP SGTTIR SR BeMobpBde R MRl Sfeg0hPepatled
t hatbu&ﬂl%l)cfn@%én@ %llﬁﬁdé%@[h | dofiatel el dBHRE é@gyﬁa%?até) acetone,

f r om about to abaut C. and re pr
f r ommethyluthyl Reoae, tmethjziqubpyl&etbhe fdthgrisghoity ikcioak, methyl

I S Iude tarentllm ed t
pol y DN KGR TR GRIA Leleth BAcsiog 250 bob i R4S, ethyl
S0y,
A R T
and martdnwehytethey, | ctndergrabyios moAbmethyhetiémackatd, thpleae glycol

SR LR AT R
I
A o A A )

cr osmbnthﬁt]nm ethge adetate, iimeitig] fobnbmadegnmadthylidvpyrasiidoge,
di vi nyI ene lI yl et hacryl ate, allyl acrylate,

mul PR AR 1.3 }W!ﬁl@s, SRk ey tiohex s, €8BI formate, 2,2,2-

S e 425 O L L A el

di ol1,d3 a(3ydxafleorot- niéﬂiym-ylpi)bpuhop arei,B BLaﬁé&éﬂabﬁkz-propanol

tri m?t, h,%|301|)enrt£ u%lrr]oe l-tprrcl)prra%glh ?11%0&1%&12 and mixtures thereof.
Advantageously, the present invention allows toxic solvents such as methylene
chloride to be entirely avoided.

The solvent system is preferably utilized at sufficient levels that the
composition comprises from about 5% to about 95% by weight solvent system,
preferably from about 40% to about 90% by weight solvent system, and even
more preferably from about 65% to about 85% by weight solvent system, based
upon the total weight of the composition taken as 100% by weight. Preferred
solvent systems will have a boiling point of from about (C to about 200 C, more
preferably from about 20C to about 150C, and even more preferably from about
40 to about 120C.

The overall solids content of the composition is typically from about 5%
to about 95% by weight, preferably from about 10% to about 80% by weight,

more preferably from about 15% to about 55% by weight, and even more

preferably from about 18% to about 35% by weight, based upon the total weight

12



pentaerythritoltetraacrylate, and m xtures thereof.

The crosslinking agent is preferably utilized at
wa@edobiizisant | evel s that the stoichionetry bet weenusine6/020123

hydr oxyl equival ent wei ght of the crosslinking agent

and the conbi ned hydroxyl equival ent wei ght of al

cellul ose esters and/or cellul ose ethers present in

t he conposition ranges fromabout 0.1 to about 10,

preferably fromabout Q.25 to about 7, ~and even nore

p rc;foé thaptampasEiendplesias d 08V hy we gl The Visrapib(ps deigrpiaed by a
éq U Iﬁ%rg lg’ %1sg8¢%?{e€'k£€€th@ %p@%i%f%ﬂ% Jsﬁélélebt@ﬁ?i ﬁt’é}ﬂ thg éor_qubeb

/ Gﬂébdﬂ@@et&@brv BN bndIWhb efthetrhdxizach wlﬁd"lattahetambﬁﬂ&péed of
i nvention can include one or nore solvents and can be

s e: leié)lt/@g) (GELEY: uorumuqrwé pecaerably| frany bt d e ebew 299 Pagdpascal-
or e BT prEis T AP SR uE 8" g bR SRS from

thEgﬁ@hNﬂﬁ%g@@ﬂtﬂﬁPi@Uﬂd in Coleman et al, Polyner 31
1187 (1990), incorporated by reference herel n. Sone

typi cal SBiejsvensive ﬁ@mp@mtlowman alse ipdedd ong qragore @ptional

t hos el ect ed fr the ons
al BTt cirgpne ERE I HRURET SO HASR S, Borl it Bipeprpperty of
et hié eaIRIGIR] Préfdifed ARAANGS uﬂﬁlﬁte&h@se selebteld ﬁlﬁﬁﬁ@t@oup
anyl acetate, acetone, Hu¥¥leth ket one, neth
E

pr oppnsikiéngelcrossinking cately prielusnesulfopicragid); Qéamzers

Eiéﬁﬁ?@aﬁr‘é’ﬁaﬂéiﬂzerg%ﬂgﬁidt SRl (U Ee oS, el Satibier, acia
ace'sBhfng %*éb,\»ﬁl%lﬂéﬁ& pfical HriRAMEREUY! stBSbeARWIBH B Hgents,

et her, 1 ene col” nononet hyl et her acetate,
et h;ﬂm@ﬂmalg rfumcd anhya) @ntheqtard@tmmmntsart@mgrﬁ@es thereof. In

gl ycol dla etate col oe et her
cLideemiigay b e GRs R et R S Ottt (o
Pr ORKENS 1Y Eﬂl?rﬁé's% Q?éaeﬁﬂze Rithede s%fe%feﬁtc%ossﬂhlﬂﬁé Byént, thus
fornan1de n-nmet’hyl - 2-pyrrolidone, tetrahydrofuran,
1,3 rmmmuhmg]md mst&ralbiboelameatmg/@iuolhfeompmhbmsetf tpyibr art cellulose
forqﬁte, 2,2, 2-

ilms:.

The inventive compositions can be formed by mixing the cellulose with
the solvent system. Typically, this will be carried out while heating the mixture,
optionally under pressure (e.g., from about 0.11 to about 1.50 MPa), to
temperatures of from about 40C to about 120C, and more preferably from about
507 to about 100C, and for a time period of from about 0.5 hours to about 24
hours, and more preferably from about 2 hours to about 8 hours. The additives
can be mixed into the composition simultaneous to the cellulose and solvent
system mixing, or the additives can be added after the cellulose and solvent
system mixing. It is preferred that the crosslinking agent be mixed after the
cellulose and solvent system mixing in order to avoid premature crosslinking that
could be caused by the heat applied during the mixing step. The composition can

then be filtered using known filtration methods, if necessary, as it is preferred that

the average particle size of foreign matter particles in the composition be less
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trifluoroethanol, 2,2,3,3-tetrafluoro-I-propanol,
|, 3-difl uoro-2-propanol,

wa2632838- hexaf | uor o- 2- et hyl - 2- propanol , 1, 1pAT/US2006/020123
, 3, 3, 3- hexaf | uor o- 2- propanol ,
2,2,3,3,3-pentafl uoro-1-propanol, nitroethane, and
m xtures thereof. Advantageously, the present
i nvention allows toxic solvents such as nethyl ene
chloride to &e entirely avoi ded. The sol vent systemis
preftg?ma PP M zed at sufficient levels that the
conposition conprises fromabout 5% to about 95% by
wei ght sol vent system preferably from about 40%to
about 90% by wei ght sol venCassingio€Filmand even nore
preferably from about 65%to about 85% by wei ght .
sol vent sIRStC@RHMERISERSS ifrds 1b meughihg dopeegRposgion; aglescribed

c 5 . ;
oy DRk LBt R o B AUt B T presklu e Bt LR
abouind 208 Gonrtiegpriysafeatiabhty afsupporafie whstdgCeleq aahehg, endless

150C, and even nore preferably from about 4O: to
abounetabiplt or ayRiatisganetpl dryge) atia casting eatition. Thesurface of the

conmposi 1 j L S: L VPRI rom.about 5% to about 95% by

wei gﬁ?‘?f;"wﬁ?%f"%?‘%|15%@8@5‘%%&%% to about 80% by

wei ght,  Headope Elielkraed yanf Hemljibsauind Loferbedabizh bnyolioway
[ and even nore preferably from about 18%to

vei ght ] nore :

aboumnetheds ipghewt.greludipgdudg noifinitedieo, thseugh the nghefsr dackas blade
conMpQsi i ) %:by ' T i ity .

SRR AR APORP Eb p S YRCRE ot Bt e
apprfig isahe irswhiddltee HapsBf e dpnihf &t the hiheh pieedipdition and the
between 10 and 90% of the maxi num val ue at a )

r ot diliothigknesseecireadilpegalatey to e undoms nBeapleHefl pressure dies
pref.erably from abqut t.Qwapout 200 Pas

(paslg(élp(g%% %a&?‘?n‘%err %eearnﬁkﬁ @ %i"%m about 5 to about 100

Pas, and IAwkder s Bictadding chsth@ spBsltwd Br ndreessureddles may be
Pas. The inventive conpositions can al so include one

or mjp‘eid@;bom theanetal support and dopes divided into two or more portions may

be simultaneously cast on the metal support. A laminated cellulose ester film can
be prepared by simultaneously casting (co-casting), on a support, multiple dope
compositions from a die with plural slits. A cellulose film is prepared by casting
the cellulose dope obtained above on a support such as a belt or a drum. In the
invention, a solution cast film manufacture process employing a belt is especially
preferred because drying conditions on the support can easily be controlled.

In one embodiment, the films formed by the invention have a very low
foreign matter particles, such that the number of foreign matter particles having a
size of from about 10 to about 50 pm is preferably less than about 200 per 250
mm? (about 0.8 particles/mmz), and more preferably less than about 100 per 250
mm®. Furthermore, the number of foreign matter particles having a size of greater
than 50 pm is preferably less than about 2 per 250 mm?, and more preferably
about 0. The resulting solvent-cast cellulose film has a smooth surface, excellent

light transmission, low haze, good stiffness, high dimensional stability, and low
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addi tives. In one enbodinment, the additive nodifies or

protects sonme property of the cellul ose. Preferred
w@esti238as | ncl ude those sel ected fromthe groREI/US2006/020123

consi sting of crosslinking catalyst (e.g.,

p-tol uenesul fonic acid), plasticizers, thernal

stabilizers, antioxidants, ultraviolet (W)

stabilizers, acid stabilizers, acid scavengers, dyes,

pi gnents, optical brighteners, UV absorbents, coloring
agerfostanipaie cppiprt dihegolventgoast filgsge alsp cemparable, or superior, to

tiq= i Nt '
eb AR 8RR aRl or A0 Bl dEfifold Wb i, ks 89.CD
f uncipbieaiong prapped b§ convenfipilesivest, castproesest hat are
reactive with the sel ected crosslinking agent, thus
i ni ni zi nEpeserlpRefilapry beispHPHEOr AYSEpadsnsading on the

bl : i O ' ' b
borbs o g SS90 S APl I s e

Wi t histfi@ as proveive S)tBS RiMpolbyiRérgahtey, and BhiSotvéyit fiifls are useful as
carried out while heating the m xture, optionall

undesoneasaiondiling fof improvang Bisaiawiog ansgle of adisplayl ¥®@opic and

ana PEoREIRED g 5 8-l R vl b Bllec dh

for MetricoB 2080 pAéh ebuglérperttiaptat HwavElendts of 63 RhaUL T8and TM
hours, and nore preferably from about 2 hours to about

8 hauedes) Hibe Miret directions &n yb®, Whstek andtyoare fethe plane of the film

conmposi t. on,sipul t aneous. to.t.he..cel.l ul oge and vent ..
oy PR ST G i 3R AR Tioh B iRGH Ehta, T B it Wtgption
cel | dah @8 cafsn bt b abMRTIS00ThMd MGhickhesk Sprbfefdbey fr6fh about 1
that the crosslinking agent be m xed after the

cel |talabeet Hdndointhicknesy.snenmpréiriehly from ebeitirl to @benitdiOgnils in

Li nki h ld b by., t.he, .
Pt i Ao Aied Hhetotny B thollt 1 SEAREE R Bl 1P jgkness.
can t hen R&afdatibeyAesuf tOpIkMONMNLE Filh T(IEQE&THeﬂﬁé&BﬁlS,

if necessary, as it is preferred that e average
particle size of foreigo=fmendifilpathickeesss in the

composi tion, ARubeeRiRAN BPRMnSS dtion of the film (R, are defined
by:

R: = [(nxtny)/2 —n,]* film thickness.

A film useful as a protection film is considered to be isotropic if R, and R;
is 200 nm or less, and a film useful as a compensation film is considered to be
anisotropic if R, and R, are greater than 200 nm. These retardation values can be
controlled to target either compensation films or protective films by adjusting the
film thickness, the stretch ratio, the stretching temperature, and the film
composition (e.g., cellulose type and additives used). Films used for protection of
polarizers preferably have retardation values (R, and R;) of less than about
100 nm, preferably less than about 50 nm, and more preferably less than about
30nm. Films used as compensation films have retardation values (R, and R;) of
at least about 50 nm, preferably at least about 80 nm, and more preferably at least

about 120 nm. For certain display types (e.g., TN [twisted nematic], HAN

15



Casting of Film The casting process is one in which

t he dope conposition as described above is conveyed to
w@2@eesses e die through a pressure-type, neterP@mU®as/020123

punp, and cast fromthe pressure die onto a support

for casting (e.g., a noving, endless netal belt or a

rotating, netal drun) at a casting position. The

surface of the support for casting is typically

ContPepi Aot eaai Ok wic ARt Sute el NA tyefticly Bhgned), mcen
' nc'df%(gs [%;giéfauye&m éﬂE‘atteQGeﬁcﬂ) thd WePh @R AL BR S {m@R i\ can be

doct or or coat er rotating reverse
pr efatlgasichbput2@lmme, me&ribd)y atusast aout 256 i nmg ntolneprelfdrably at least

one in ch the sha e of en|n he no
pi ecdo ﬁ?@q TR ANEVEROFS Pﬁ#eeﬁalxﬁ 585% rbtardation
reg Lﬁl @a‘i‘l He%s@@ eranﬂﬁﬁ on%m!r %sﬂtué?fe for JHeor 'oﬁlsof the

i nclude a coat anger%}}e and a "T" I'n or

I ncrppd@eet ptadion ifikgs.speed, two or nore pressure d| es
may be provided on the netal support and dopes divided
into two or nore portions may be sinultaneously cast

on the netal support. Sﬁhlzeﬁ{‘]é{?aﬁ; Fzgloqlqirwésgse ester film
i mul taneous

can be prepared by si y casting
(co- cast i Tig) solvent evaporzpion procass it opé & whipk acvm’nsr(ﬁ&n) isdiested on
froma die with plural slits. Acellulose filmi

pr e faT@ROH ;forccaétenga gud pRIvendy 31 IcEdRoTED es%lﬁf%eﬁ&prgtmw@ethods
on Qnélﬂﬂgﬂfotwﬁ%ﬁp dth the Qfe{) ts%d%r arﬁi/cqr atl{l frBHlethe reverse surface

i nventi on ution cast I'Tmmanu re pro

enpl aithexghippohiehtiplosineBqpad Anbthepsotient eeq)otmmursahod that is
dryuwglpondltlons on the support can easi
p

cont lg dnvolyps hgating sl suridees cmploymg hegt radi ﬁe@ B thep the

is B\é ﬁ'@%{g{] L{fﬁa\ég %Xt@g%ﬁg@@«? g§ rﬁ@fcﬁ%& 'ﬂﬁé tonl?éﬁ fléjll?gc‘ efficiency.

havi Tigsanttinds Gin ils®bt adiobihed. OThecaabREH 1s5@1eﬂ’l(p1fe£erab1y on the
preferably | ess than about 200 per 250
support) at a temperature of from about 30C to about 100C. Heating the web to
these temperatures is preferably carried out employing air having that
temperature, or via an infrared ray heater.

The peeling process is one in which a web that has been subjected to
evaporation of solvents on the support is peeled from the support. The peeled
web is then conveyed to the subsequent processing step. When the residual
solvent amount is too large, it may be difficult to peel the web. When peeling is
carried out after fully drying the web on the support, a part of the web may peel
prior to the peeling position.

It is preferred in the invention that the temperature at the peeling position
on the support be from about 10C to about 40C, and preferably from about 11 to
about 30C. The residual solvent level at the peeling position is preferably from
about 10% to about 120% by weight of the weight of solids in the film at the
peeling position, and more preferably from about 25% to about 100% by weight
of the weight of solids in the film at the peeling position. In order to adjust the
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m2 (about 0.8 particles/mR), and nore preferably

| ess than about 100 per 250 nmm2. Furthernore, the
woeovbae7sed foreign matter particles having a sPEUSS006/020123

greater than 50 nmis preferably | ess than about 2 per

250 m®2, and nore preferably about 0. The resulting

sol vent-cast cellulose filmhas a snoboth surface,

excel lent light transm ssion, |ow haze, good

oucSnEbeRtse aht BR U S Bed - ePeplipmosiip. the
al sockRBRAIab! fe s o‘fﬁﬁsg%ﬁéelin% ?omi&hisqﬂeﬁefawy 4 hﬂhle range

filmtransistor (TFT) g e cellul ose triacetate filns

f or despibtedpbprasd hasevepengtiordf thy organicesivenhalay deleffectively
cast_progcesses. The resylting fil may be i sotropi i
or AP ?%Z’V 80%‘35%%&%“ ihEe iRt R Of fRecRoBt ?wastmg-
Fi 1 ninCAGritd BorA IROSpEiah iR b @R LIER, o fef nlel i
are usef JI a% pr ot ect ipvéi films for pélaéi??ttztgé)lg{)efgég{s@avmga
and goodstiepyefheititmnsice(as dical trasfadnme tieataronrhied ofithe
for i r]%)v.i nge t he, vi ew ng angl e of a display.

| sot BB BRI ot r opi ¢ are defined by the

refracti wynkRneaex HE : r T

2010 prism coupl gyﬁ%pefda%%ﬁlggg’%ﬁ’aﬁ&gsgﬁtg%éﬁé}/g’%&gg%r{%?n

i n TEmaedtufdbhibd sl cambé trmttolied by diitdérbloosg ot airyont@ jhe

V\/nerexan,g are in the plane of the filmand z is in

t he RPN E%S%PP@&?%W © aR&eraTiRg pf thp differend ppsifipgs of the
of tdi ' ' t :

0 oouphert R AEA R ML AP B ey RAIP Y casting
abouytositiod omithssuppotthatthsédying pusitionpnahe suppbiyt, dir Anhe peeling
about 1.to aﬁout 10 mls in thickness, and even nore

pr eROSHIPPIARGIHPRBBUt 1 to about 5 mils in thickness.

Ret ar dat | Vald ' ' ar.
def i ned b§ el ‘%H:&ﬁ%‘nn?‘?‘ﬁy;ag? ?’l‘“’%ag%@% @1‘@?&’%&??&%?&?#@%”“8
val welseré thetaneunhoficsidsa sdiveristis eintotlytdieat! ThegélRia}tidy @ethod

defined by: Rt = [(nx+ny)/2 - nz]* filmthickness.
comprises adding poor solvents (with respéct to the cellulose ester) to the dope,

and gelling after casting the dope. Another gel casting method comprises gelling
by decreasing the temperature of the support. It is possible to carry out earlier
peeling and to increase the casting speed by strengthening the web through
gelling the dope on the support.

Drying Process: Protective Film For Polarizing Plates

The web is preferably dried via a drying apparatus in which the web is
alternatively transported through staggered rollers. Or, drying can be
accomplished with a tenter apparatus in which the web is transported while
holding both edges of the web employing clips. In the drying process, a transport
tension for transporting the web is preferably low until the residual solvent
amount is less than about 5% by weight.

The drying methods are not specifically limited and can be accomplished

by, for example, hot air, infrared radiation, heated rolls, or microwave. The hot
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A filmuseful as a protection filmis considered to be

isotropic if RO and Rt is 200 nmor less, and a film
was@hbak78as a conpensation filmis considered tRPCDES2006/020123

anisotropic if RO and Rt are greater than 200 nm

These retardation values can be controlled to target

ei ther conpensation filns or protective filns by

adjusting the filmthickness, the stretch ratio, the

O PR et F N R AT R
for
ot BB R e Dl B B R B RS sioptr e
nm rpsgef drfaieh ¥bdir 46CHb aowa 6T, Hid moke padferabBr fom about 80T to
preferably | ess than about 30nm_ Films used as

40

oo rrwbn@fal Ranldmdwnwéncisép degrads the smoﬂ@ssqcrfohgﬁmsh@q film.
about . 80

t 50 f t.
i tRirepa oo BuTae B w St R fbidtd
C er tBivantichRiR YT 1e¥PRiin b6l 8% B\wkicht st8d t&ﬁ%lgﬁﬂ of sohds in the
HAN hybrid aligned nematic], I'PS [1n plane sw tching]

VA [filer. tDerang the shiigredhg process) thedryl@&rl[mpettumas bgmmonly from

con ot L ot AT 0 Tt Tl

aD0burkaf) of e IR X {ﬁﬂﬂlbéaeuﬁtduhﬁg%ﬁe g tstaddydThay be

and nore preferably at |east abBout
ret aiadléhyzled theirmblty oawith eadisted. iBlevatmttempeiabmessllolw; deblocking of

substituyted for,. one or bo of t.he pol arizer
pr otcEesshpkers ?4%hat§aﬁ ve n%?&g%ﬁﬁ&ﬂls Pgesdds vigld films with

SO1 RO st nefanars%ﬁ doby P feslsthntlla6l Rofel resistance.
AL

(fil on a suppdrt for casti g,
sol \Gﬁ]hﬁosaraeetewapmhatch:gree&ﬁ kuisstituteviafacayl of rlemmdmaﬂmut 2.49,
include blowng air fromthe web si.de, and/or

heataAgeHylgss meetatéwr@@ dggrep ot substitutior of aifﬁﬂrqaf greater than
enpl a%Xht”Q 81 gferdﬁ{}p%i b)ﬁ&h}’a‘ﬁgﬁ (%% ﬁ%ﬁél#t}) rbé]ﬁlthl;h%%sters of

that 1s sw eat1 n aces

enplaghed g'atf}eﬁiidsr A dhadt o mixdd estdﬂﬁae cutcdéyrettieradiation or thermal

surface liquid heating nethod is preferred due to high
 dryimgheds i ci ency.

In the drying process, the web tends to shrink in the transverse direction
due to evaporation of the organic solvent. When the web is dried rapidly at a
higher temperature, the tendency of the web to shrink is stronger. Drying of the
web while minimizing shrinkage as much as possible improves the flatness of the
finished cellulose ester film. In view of the above, a method disclosed in
Japanese Patent O. P.I. Publication No. 62-46625, incorporated by reference
herein, is preferably utilized. This method comprises drying the web while
holding both edges in the transverse direction of the web by clips or pins to
maintain the web width (referred to as "a tenter method").

The cellulose ester film peeled from the support or coming out of a tenter
is preferably further dried in the drying process to give a residual solvent content

in the film of less than about 0.5% by weight, preferably less than about 0.1% by
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These nethods can al so be conbi ned. The cast web is
dried (preferably on the support) at a tenperature of

wo e@anizisaut 3dC to about | GdC. Heating t he webrPeDUSIveE€20123
tenperatures is preferably carried out enploying air
havi ng that tenperature, or via an infrared ray
heater. The peeling process is one in which a web that
has been subjected to evaporation of solvents on the

support is peeled fromthe support. e peeled web is
them%mv@ﬁﬂow@r?%@%buls%a% NP ﬁalglgt» gased\m’eﬂ the
t he ' anﬂgﬁ ' | arge, it may be

di fft{)tgmvtgfégjbopeﬁﬁ?ﬁ% we .Owgﬁfg%gel ing is carried out

after fully drying the web on the support, a part of

the web may peel prior to the peeljing position. )t is
preferred iﬁfrb”ﬁ’épgﬁ‘ﬁﬁéﬁt g@)lﬁﬂ?f‘ﬁﬁ%teirﬁgoﬁg RFISRUPREHS t he
peel i ng Lk -1 he: :

oot " HES P R S PRBL S5t ARl cn o

30C.utiliked.r Bsimdypatfesed wettod| exedhigg oftthefipeed ¢anged out while
position is preferably fromabout 10% to about 120% by

vei getvests arqailhpiesat iththedibm; dday s, whide thewabd{{ilmhis bemg peeled
peeldn oS d. e 9

P RS mpBch TP BREh Mo ARSRBNY Flr o

fi | nkgih abhig 1PER) 4bdgt £.0SinbieGiefetablyoficlaabdwt 1801 tesdbout 6.0, and

t heresi dual solvent to the amount descri bed above at

t he gyeemasgpisésphly Siem ehaat { dipebaitdre 1Jringgraiehing the residual

at tslgfxbeggl%g:gg %eb ?sgf)r:e%]e%? a‘ﬂ. [2vell gff ?(51% %’b%\ftslt%hg %%?%tglg)iomg%eight,

descr ove S evaporatl

sol vgeferdbiy REmeibbeCI(% & ¥ovas0%es vadightpshdoastepebietably from
the tenperature of the surface of the sux%gort for

castabayt 20% tophbpat 40% Woveigk baseteunoarhe elidg ie therfilpfaken as

252 D5 OGRS B vy

t he 1hRA! stiiBE&T@ts 4rb Bosdtpandd. ) On thepitiedr@nh@dvhaiBdresidual

the support is a rotating belt, and is at the | ower

posi solvent ampunt is excessively small, stretching becomes markedly difficult, and
the web is occasionally broken. Furthermore, when the stretching factor is
excessively small, it is difficult to obtain sufficient phase difference, and when
the stretching factor is excessively large, stretching becomes difficult, and the
web is occasionally broken. The temperature during stretching is preferably from
about 25C to about 160C.

By carrying out biaxial stretching in which the stretching directions are
orthogonal to each other, it is possible to decrease thickness variations in the
stretched film. When the thickness variation of the cellulose film support is
excessively large, non-uniform phase difference occurs, which results in problems
such as coloration. The thickness variation of the cellulose film support is
preferably in the range of +3 percent, and is more preferably in the range of =1
percent over any area that is 500 mm?,

Methods to stretch the web are not particularly limited, and include, for

example, a method in which a plurality of rolls rotate at different circumferential
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tenperature of the belt can be controlled by mildly
bl owi ng hot air onto the support. The support
W@ e0vpae@ms4r e can be varied at the different poBCT/US2986/020123
of the support through different heating nethods and
can be varied at the casting position on the support,
at the drying position on the support, or at the
peel i ng position on the support. A gel casting nethod

can |ncrea t he. f.or mi n i nstances. wher
*he saffgerdarei bt die Sopbutid BREtoutaefved prgRaite G
Thetdgﬁ refaSlchiGrRia A Ceelegapﬁﬁgstﬁé GG BAST ARSIYERAE O

(Wi respect tot ose ester) to the dope, and
gel linvdvesfstaningdwth edges hethed opb. wilndigsen pires, anhgtdtehgng in the

met hod _canpry i .ses. | i ng by decreasi t he t enperat.ure
of t?f&gl‘é“éﬁ?ﬁ{)ﬁhfecng %Vénc;s%égxgﬁﬁ%&é@n% Sy eRu RS A Py the
peel, .
o AN R DA ER58, bR esi e SaERMBicing by g

S up g ﬁlstaﬁ)teybenged?rthe e]sqss orfpyind mdhé: laterflidirecfran. Yet another method
Pol arizing Plates The wep iis preferably dried._vi

dr yitgPlEgsFiPaifansoulopgifudinal siciihins pad iteral stgiohing algy Increasing
tra r

5005 WSO, SRR AL AR i 00, e
web th@late"rﬂnﬁt}eeﬂidrﬁ CEamhlolf ehdse hﬁaﬂm@s baiybeetgpdsyedfin téabinetion.
enpl oyi ng clips. process, .a transpart

t enﬁ%ﬁhemre,tméhrs%? Pf ﬂs@ SPﬁéﬂ%@nﬁ%n}ﬁF}@ﬂe‘F Aoprgiep e to drive a
t
oo 15U ST tAhg 8 BoXE U BTRUBh ob . | ARSI HABRAEN] corry out

| mshedtlestktchnp Dl taagiaimize shattkof fillhdreskaaapl e, hot
air, infrared radiation, heated rolls, or m.crowa

The hot aiThediished fily, piamapichederalferdly has residpali 861VF9t levels in
T
7 L) Bk Ry o} SR bl Bty an s

St eEr4%iblydighit/igased@ngsh the tcftﬁlaﬂélgllitmf&héﬁﬁq talie@ b IJ(DO% by weight.

150C, and nore preferably from about 80C to
Regardless of the foregoing drying processes, in one embodiment, the

cured film is highly transparent. That is, at thicknesses of about 0.5 to 15 mils,
the film will transmit at least about 80%, preferably at least about 90%, and even
more preferably at least about 95% of light having a wavelength of about 400 to
700 nm. The % of light transmitted can be determined by a double beam UV-VIS

spectrometer.

Winding Process
After the residual solvent content of the film is at the levels discussed
above, the film is typically wound around a spool for later use. Any conventional
winding method can be used, and examples of the winding methods include a
constant torque method, a constant tension method, a taper tension method, and a
method programmed so as to have a constant inside stress.
The thickness of the cellulose ester film can be adjusted by controlling

composition concentrations, composition amounts supplied by a pump, the slit
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about 14dC. Rapid drying tends to degrade the

snoot hness of the finished film Hi gh tenperature
waleopongrsss preferably applied to the web havi nBCHUS2006/020123

resi dual solvent content of |ess than about 8% by

wei ght of the total weight of solids in the film

During the entire drying process, the drying

tenperature is conmonly from about 4CfC to about

SRR A0S B L St
dryifigviat §8Rd oA uPpiv: B c&Aha! HaePretdhRiaTRA tHe Mickibdstbr the
radiation.” El evated tenperatures allow debl ocl ing of
cr odgii m«mt ﬁ)rmilggimfgullateﬂ ‘tty_rfteednll;g)b?:klt}tmlc]gqrﬁgg :mfanmmmn deteoted by a

roceed to yie [ AW a ability,
i RS FASFigh 9 i JoviEes dastioesiebp s el apfefom programmed
Cheﬁh%@baﬂc@%ﬁhﬁﬁ%ﬁtiorpﬁ'qe%g’ﬁﬁck%%ﬁﬁ.es with a degree

o 0 a

of substitution acety ess than about 2.49, and
cel | ul oséelterapticmtnatidcknesd ¢f the kg newindingsis dififérenttdependiig upon

acetyl of eater than about 2.81 are preferably cured

by readivse Bhe @1@&?%8 Qlxthg filgmis)ordipatily fross abud5gg tgpbout 500
hi g ' r ' er

S B o b bOT6 o Ak PR S AU B i
pr oamsd in 4 hquidebystat daplay GLEDY) igyreferabin frohr £boay 8 B to about

di rection due to evaporation of the organic solvent.
When 20HEnwéhe ﬁim%l?ﬁ tga mvgntien Ravgigogd m%%%ne VeRpRjEnsTffaEces,

1 Y B e SR OBy B o

pos sabbliel 0 ppnowesutttheni.| at ness of the fini shed
cellul ose ester film In view of the above, a nethod

di scl osedAier thepriiwess fitmiafithe ioverpion is sorsd; at abows $0Rmnd at
62- o d f . herein. i .
ot et 20a0h REPRRIEROGE, Y €T RS R Bullecinprgeshine

web difectiéh (DY bithe fnn@dBEtd 6F difi@ndis i SNA1oE €n the transverse
direction of the web by clips or pins to maintain the

web dijegtion (Td¥ofithefilm bothsire prefesahle tessrhian @oyt.£0.5%, more
preferably less than about +0.3%, and even more preferably less than about
+0.1%. The rate of dimensional change in the machine direction is determined by
taking [(L1 —L2) / L1]*100, where L1 is the initial width of the sample in the
machine direction prior to processing, and L2 is the width of the sample in the
machine direction after processing. The rate of dimensional change in the
transverse direction is determined by taking [(L3 — L4) / L3]*100, where L3 is
the initial width of the sample in the transverse direction prior to processing and

L4 is the width of the sample in the transverse direction after processing.

Utility Of Crosslinked Films
In one embodiment, the films of the invention are preferably utilized as
part (e.g., polarizing plate protective film) of a liquid crystal display (LCD) in
view of their good moisture vapor permeation and dimensional stability. A

polarizing plate using the inventive films can be prepared according to any
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The cellul ose ester filmpeeled fromthe support or
comng out of a tenter is preferably further dried in

W@ b@oedeiB1g process to give a residual sol ventPCDOSMNE/020123
in the filmof |ess than about 0.5% by wei ght,
preferably | ess than about 0.1% bywei ght, and nore
preferably |l ess than about 0.01% by wei ght, based upon
the total weight of filmtaken as 100% by wei ght

P | oy BRRERe ST, SherfS S Eimple, B BrRn Vhich S8 optical or

or i egdiiatos®flm ¥ WhbkiRno fiﬁtahéaﬁ sﬁ@hlmtlahl a{ﬂdztﬁsgreshﬁngne
preferred method, stretching of the I'mis carrie

o ut eminagiondilyeis adhered thsoughl anmqes®Ist cqmpleﬂedy dapbmified;yalyvinyl

cast oD aie S hott purklees S TR By Thé POarighng fitm s
di r eghicly p%é%:ﬁre(ﬁ 8¢ irﬁfneféﬁn% 4 Wﬁ?%co]ﬂopﬁﬁﬁ’ PRI dfé Blution,

nore preferably from abo o about 0, and even
mor eaqdrsewhmlgltbe felsmlmnglthnt The 21kt sasouificaBioR refExsrtb @atment in

st ret ual .solvent in.the web |s present
u6ich DRt s CRBERe 85 tsgmatsotsd h 06 ol Gefiion at above
pr ef
Por iR e bR, KB hibyf BTY 1o BB TS ot @fiSeconds
based oufenito tdtensovetsbility of tiee filind 1 atn&dqﬁaomdlh&ﬁ)% zind provide
en the residual solvent amount in the web is

exc&ﬂ@é&%ﬁqu‘a@d@ filpy et chi ng effects are not
obt ai ned.p otlz;}f‘zn\‘i;gteﬁlg{ (ﬁ)@zpﬁed 99 %stéﬂgwﬁg%bﬁj Hﬁ‘é 0159(1’[13{ gﬁttes ofa

anount IS excessl

mar Klixptid/ cigrbthf ¢edlybiid thamebultiig m&bnalﬁs eeisd ﬁﬂzﬂi L@D A liquid
broken. Furthermpre, when the stretching factor is
exc 3K Rl hsplaypamnloying thepalrizingplpte of ghegByentipn can maintain

suf fétﬁl@n&“ﬁ%@@?@qf)}’% i%ﬂﬁ&ceand when the stretching

factor arge, stretching becones

di f fi cul tTheffiehstofehe@Pentionas akb ®6 abdd/asiodliRAsatibi &ilms for
tenperature during stretching is preferably from about

25 tlfCRhavhch canelsosyal@&\m §eblg, long-tesmadisniny Berfarmehéag
in VYQ te(iﬁatm%/ ﬁ{erﬁaﬁncsmf Wk ﬂkf@tﬁmth' 203580 d for an anti-reflection film, a

reflection plate, an anti-glare film, a non-reflection film, anti-static film, or a film

provided with two or more of the foregoing functions. Depending upon the final
use, the companion film can be adhered with or without an adhesive to the
polarizing film or other support, or the companion film can simply be positioned

adjacent the polarizing film or other support.

EXAMPLES
The following examples set forth preferred methods in accordance with
the invention. It is to be understood, however, that these examples are provided
by way of illustration and nothing therein should be taken as a limitation upon the

overall scope of the invention.
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orthogonal to each other, it is possible to decrease
thi ckness variations in the stretched film Wen the

W@ hiockems3s variati on of the cellul ose fil m suppor/US1086/020123

excessively large, non-uniform phase difference
occurs, which results in problens such as coloration
The thickness variation of the cellulose filmsupport
is preferably in the range of 3 percent, and is nore
preferably in the range of 1 percent over any area
that is 500 m2. Methods to stretch the web are not
particularly limted, pRephRtitEKANOfEaxanple, a

nmet hod in which a pl urallty of rolls rotate at

di f fler entPreparationf efiTeoptei Gdmspegds, and stretching in the

ldiofn Per ent 1 doeapapermisie: Spgond el arrét b B agipesg vessel
of ko APERCT TRELARLBNALY SRR SRYE (P PR eSS

s or ngln

| ongligsdtlied atithitireegd toCUbt;ﬁM aldopé.cThd ﬁ@lefrétﬁm@d Foredis@lution is 4
between clips or pins in the advancing direction.

Anothears. riterdsge @@Wp@ﬁl@@SISIfdteé@daandswhé@ being gapytained at 35C, is
i ncrea t he di stance n the cl.i s in

t he WRAPER Lot (AR GIRSS Y0l DG PHUDT ER RO A S res

si mul taneous | ongi tudinal stretching and | atera
stretching by increasing the distance between the
clipkbbglpins in the longitudinal direction as well as

in|the |atepglrs nﬁ}ﬁ\ﬁctl on. Each of PkﬁﬁﬁY'Wé{aﬁ‘fls may [be

e In\lnrl |n fa¥a Haat+-on- U thernﬂn case n

T3 I CIfCc— o™X

t heg csmﬂdsaéclatetelprtoﬁnttaaf met hod it is prefi@dable to dr| ve
a gl on _enploying a |inear drive_systemso as
to Pﬁiﬂ}y} 8% hle to carry out smnot > &t ret ching and

to rﬂlﬁliem&ﬁsﬂlh@ risk of filin breakage fche fini shed

fi lmm—after—stretchiing,—preterabty hasTesiduat

sol |veshminegipesliskine4se8h anpunt |of | ess thald about 2%y
wei gm)lue @glgfoﬁpgcgd preferably|l ess than a(pfut 0. 4% by

%;

wei ight—based—upon—thetotal—wetght—of—the—+Hmtaken
as ﬂ&m%abyze\n(fe’}s/gbmber?{egar dl ess of the fdregoing drying
br oc&?lsgg%%absorpertpne embodi nent, the 0.1

UV light absorber® 0.2

A 46% by weight propionyl; available from Eastman Chemical Company
under the name CAP 480-20.

B CYMEL® 303, available from Cytec Industries, Inc.

€ Tinuvin® 326, available from Ciba.

D Tinuvin® 109, available from Ciba.

E Tinuvin® 171, available from Ciba.

The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 25% at this time. The
period of time required from casting to peeling of the dope is 3 minutes. After
being peeled from the support, the film is dried and crosslinked at 120C while
being held in the transverse direction. The transverse tension is then released,

and drying and crosslinking are completed in a drying zone at a temperature of
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cured filmis highly transparent. That is, at
t hi cknesses of about 0.5 to 15 mls, the filmwl]l

W0 e@namiss4 at | east about 80% preferably at | eBST/USIN06020123
90% and even nore preferably at | east about 95% of
i ght having a wavel ength of about 400 to 700 nm The
% of light transmtted can be determ ned by a double
beam UV-VI S spectroneter. Wnding Process After the

content of the film

resi dual sol yen i.s.at _the leyels

i1 S ADeGaCapIE belg dranThomier &Y yoST PO RhE SrE iR i wound
sSpo P ional w ndi ng net hod

cgn negl(&glé%f?ﬂg%gl@%éﬁﬁ esegsgéwﬁierhw ndi ng rret%ods

i nclude a constant torque nethod, a constant tension
nmet hod, a taper tension nethod, and a nethod
pr og anmederBatien efPhazdngPlatsnst ant i nsi de stress. The

thi cknessy fﬁlhpgaggpgégé | EQRE B8 1 b il SRR B Bfbeted to

by contr Ing C on concentrations, conpositio

an Uint a3k 3B Blehebnbih 22 BUAdl/L idiRosd dolivi gt T sediuhitgydi®tdat 40T
pi ece portion of a die, an extrusion pressure of a

di e, fopp0 secandd, and washed voith watst s drminfitss te fsmi gpponified dayer to
preferred that..the ckpess of .the.fjl uni f.or,
ot Esbrish A e hieobe a1 s e G iR dom
det echfhytto. At e 8RS HRIFRTY ALERY & fnkiBerd@VinCI®Y parts by weight
descri bed above through a sgstem programmed i n advance

f or dfrah@rpentuis splution penthiain byoweigbhef igdiae opd #parts by
thi ckness of .the filma inding is different . .
dep e FpEH Soensbs Srahetiin B Bus 9 0EHE opfaimp pelarizer
or diMaf | #Maﬁii%%ﬁ&%hp@es%@gﬁ@@ Y 12%0atHDB th@_iﬁ%ggoing alkali-

preferably fr about "10 about 200 rmm
t hi akeatesldfilof ordo bothrsunfsesh dfithespdlariper Al nyisg ah aduespk 76 by

(LCD) .is. preferably fr about 10 to about. 120 mm
The ¥ighi cafnpffr@wsw%ﬁomg@}@legglﬁ%ﬁ%?fﬁ]ﬁéweapor
transm ttances, and excell ent dinensional stabilities,

even when reduced to thicknesses of from
PROPHETIC EXAMPLE 2

1. Preparation of Dope Composition

The dope components set forth in Table 2 are charged to a closed vessel
and heated to 60C. The cellulose acetate butyrate (CAB) is completely dissolved
with stirring to obtain a dope. The time required for dissolution is 4 hours. The
dope composition is filtered and, while being maintained at 35C, is uniformly

cast on a stainless steel band support maintained at 30C.
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about 10 mmto about 60 mm After the cellulose film
of the invention is stored at about 8dC and at about

wWOMsREISBHOr 48 hours, the rate of dinensional
the machine direction (MD) of the filmand the rate of
di mensi onal change in the transverse direction (TD) of
the filmboth are preferably | ess than about 0.5%

POEOSE06/020123

nore preferably | ess than about 0.3%

preferably | ess than about
di

in the machine direction is

and even nore
0.1% The rate of

er m ned mgREBIENTY [ (LI

L2) /pARTS'BYIWEIGHYhEre L|

the initial wdrit of the

SERPIN2BPEE B S processi

sanpte Th the nachi ne
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adher Enuvin®d L availebtpuzens ibzonpl et el y saponi fi ed,
pol YWTinybin@l tdhavaikbleufromiCibo bot h surfaces of a
polarizing film The polarizing filmis typically

ure vapor p
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The al k

al cohol filmin an

e STt daon 1 Bk B taiglesHoundasapart Meri Prired to such
an ex?énit et ¢ Ii)efeilﬁa%.i ﬁgsiéueafl §5i%ertSn Eﬂee&%g?snis% Dt this time. The
period of time required from casting to peeling of the dope is 3 minutes. After

being peeled from the support, the film is dried and crosslinked at 120C while

being held in the transverse direction. The transverse tension is then released,

and drying and crosslinking are completed in a drying zone at a temperature of

120-135C, while being transported by a number of rolls. The dried film is wound

on a roll, and has a final thickness of 40 um. |

2. Preparation of Polarizing Plate

The film samples prepared in Part 1 of this example are each subjected to

an alkaline treatment in a 2.5 mol/L aqueous solution of sodium hydroxide at 40C

for 60 seconds, and washed with water for 3 minutes to form a saponified layer to
prepare an alkali-treated film.

Next, a polyvinyl alcohol film (available from Kuraray Co., Ltd. under the
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whi ch the optical or cellulose filmis immersed in a
strong al kali solution at above anbi ent tenperatures

W@ 2006/127884 om about 30C to about 5O) for aboutP@DUS2006/020123
seconds in order to enhance wettability of the filmto
an aqueous adhesive and provi de good adhesion to the
film The polarizing plate obtained above is provided
on one or both sides of a liquid crystal cell, and the

resultin tal is installed jn an . A liquid..
crySfmp ) ISIFEPSY 1B Bﬂfg%f’wr’%hﬁ% ol siugooljon

I nv q : 3
por FaNeBih PRy o of ptlednd UBAES bYW SPbGHe g6id, and s
us edtrash&bippenstmhbon 0 towbfa a haBszeniiine FPotaiviad slate samples

mai ntain stable, |ong-termdisplay. performance.
Al t areprepaed by lamigating the fasegaingalkaliarated flm ogtofpath surfaces of

useg, fo i -1 ef ' dl f '

an. ol B hE L SGALS G B el iep B D e,

fi | Boly@inyRalcbhsnapapvibetew th two or nore of the

foregoi ng functions. Dependi ng upon the final use, the
conmpani on filmcan be adhered with or w thout an
adhesive to the pol arig i L, support, or

t he conpanion fiIn1cagﬁgﬁﬂ%ﬁyhggg%%g?ﬁﬁgned adj acent

t he 1pol arprgiapgion dfiDdPe CnkiRkitdUPPOrt . EXAMPLES The

foll owi ng exanples set forth preferred nmethods in

accor dandéewiop cemponanissst fosth. in Tebles are chargethiger dessd gessel

h t hat I ' b f .

1 B perro R ke s SERRe At oGl CRBL Healietdy dipsotved
I'i mghiaf deRAns RPAGHEAIAS R8I Thé tide8guiRl S @ssolution is 4 hours.

i nventi on. HETI C MPLE 1 1. Preparation of Dope

Conposition The dope conponents set forth in Table 1
areTclgiar3ged to a cl osed vessel
anlc

INGREDIENT PARTS BY WEIGHT
cellulose acetate butyrateA 100
methyl ethyl ketone 550
triphenyl phosphate 10
isocyanate crosslinking agent® | 25

A 35.5% by weight butyryl; available from Eastman Chemical Company under
the name CAB 381-20.
B blocked polyisocyanate based on hexamethylene diisocyanate; available from
Bayer Material Science under the name DESMODUR® BL 3370 MPA.
2. Preparation of Retardation Increasing Agent Solution

A retardation increasing agent is prepared by charging the ingredients of

Table 4 to a mixing tank and stirring until each component is dissolved.
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and heated to 6dC. The cel |l ul ose acetate propionate
(CAP) is conpletely dissolved with stirring to obtain
w@2aepzrs3fihe time required for dissolution i s BCTUs2086/020123
The dope conposition is filtered and, while being
mai ntai ned at 35C, is uniformy cast on a stainless
steel band support naintained at 30C. Table 1 46% by
wei ght propionyl; available from East man Chem cal

npf\aﬂ b;nder the name CAP 480-20. B CYMEL(r) 303,
avaid from-Q r\,+ ec—lndustries lnhe— o Ti P n/r\
326, avail abl @\IGRRmEl@rba DTi nu\n nEAI)TSﬂB)QWEma]T I abl e
frgm 9 E.TI uife'm%” I/71, avajlTable Trom Cba. [The
dople™s énﬁg‘}f&l?‘}llﬂlo he stainless band siffiport after
it |1$vﬂghm,@bﬂtee* such an extent that it isopeel able.
Resirdual—sotvemt—Tm the dopesp5%at—thir s—time-{The

per|i 0\t 2bqrhee r equired from casting to Pdeling of|the
dopeméﬂg,le%hymewg es. After being peeled fromthe

S now od nd acclinlkad. At 120
u PU' l’ L ||C | | | ||| | \) ul | Cu ullu Ll UooT 1 ||[\\4u AT LU\

whi || eepd@mpayitibveprepaied intHag 1pfthiasver se di rectlson. The
tr anxyenise tension is then rel eaged, and dryi ng angd

cr osSTinikh®B 2! gvARPRI I diba) a drying zone at a

t enpPEPRLVIn® Pfllg@alla%fesfrom‘@"ﬂ)ale being transported by a
nunber of roll$. The dried filmis wound on a roll,

and has a f| naI t hi ckness of 40 mm 2. Preparation of

Pol i2| te The fil es prepared in Part 1
of thi T%‘éona‘? g B P@‘E}'Pto an al kal i ne

treat me nt
hydr oxi deTﬂae{*ni‘“ﬁé R é%lhgiiﬂééﬁﬂ%&%ﬂﬂa?% g I ffetEhs st
f or fBrthiim Tﬂa‘tde 5tto afdmpmsar agipstinifg etillcagieof the c«prnpqnwnts e

| k - fil |y | al ¢cohol
? av g(i&l;;sg qe g}n9l5 pra{]rts )\svelght OP t%e d‘é}l)g Xomgos?t?onopreparec{n in Part 1 of

this example, 1 part by weight of the matting agent solution, and 4 parts by

gors

weight of the retardation increasing agent solution are mixed until uniform. This
composition is then filtered and, while being maintained at 35C, is uniformly cast

on a stainless steel band support maintained at 30C.

Table 5
INGREDIENT PARTS BY WEIGHT
fumed silica® 2
methyl ethyl ketone 87
dope composition prepared in Part 1 of this 11
example

A Aerosil® R972, available from Degussa AG.

4. Preparation of Optical Compensatory Film
The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 15% at this time.

After being peeled from the support, the film is transversely stretched by 30% at
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Kuraray Co., Ltd. under the nanme POV AL(r)) is

imersed in 100 parts by weight of an aqueous sol ution
w@owbarmssyng 1 part by wei ght of iodine and 4 pe€T/B5S1996/020123

wei ght of boric acid, and is stretched up to 4 tines

at 50C to obtain a polarizer film Polarizing plate

sanpl es are prepared by |lam nating the foregoing

al kalitreated filmonto both surfaces of the polarizer

i o vl
PROP %@@TQC&&V@ B als Atk Fao%@%@%@i%& fs #Rd and

The onents se I'n Tabl e 2 "are charged
to @r&slsm@d ay e48@ Foradninats e The dried&ptichheorapdnsatbrysilm is
acetate butyrate (CAB) is conpletely dissolved with
st i mrdung ong 1eB aidrhag adimgbthickressiaf P8 Wiequi red f or

di ssolution is 4 hours. The dope conposition is
filtered and, while being maintained at 3f>C, is
uniformy cast on a stfqioPHEQ?I(sEx@{MbEEd; support

mai nt ai ned at 30C Table 2 35.5% by wei ght butyryl;

availl abl @repasatioBadftDepe (Cmepdsiign Conpany under the name

CAB 381- CYNEL(r) . 30 e f
| ndust ri 5@1 GJI%H g Corgp(%‘fezﬁlff\ﬁeﬁfof@‘ %Jélgf% i gﬁﬁ‘%/#or @ Hpsed vessel
G bang Redibd by 106 Thé&?lulcﬁ%! @tﬁdc@ﬁ't % @)ﬁiﬁlete’fy dlssolved with

Tinuvin(r) 171, available from G ba. "The
peelsemrfgtombtdmeaslbm ril'leestémé eayglirsd ﬁcpcﬁhssomtlba is 4 hours,
dried to such an extent that it is peel able. Residual
solvent in the dope is 25%at this time. The period of
ti merpeoylired fromcasting to peeling of the dope is 3

m mut .Eb After —bein peel gdfromthe Su&\Po%}GHTE he fitim
is|dried anB'EOENY nked at [12dC WP EY W

cellulose triacetate™ 100

methylene chloride 475

methanol 75

triphenyl phosphate 10

melamine crosslinking agent® 15

p-toluene sulfonic acid 0.4

A 43.6% by weight acetyl; available from Eastman Chemical Company
under the name CA 435-758.

B CYMEL® 303, available from Cytec Industries, Inc..

2. Preparation of Retardation Increasing Agent Solution

A retardation increasing agent is prepared by charging the ingredients of

Table 7 to a mixing tank and stirring until each component is dissolved.
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ng held in the transverse direction. The transverse

tension is then rel eased, and drying and crosslinking
wae@oawispl eted in a drying zone at a tenperat uP€r/v82006/020123
120-13~t, while being transported by a nunber of

r ol

|s. The dried filmis wound on a roll, and has a

final thickness of 40 mm 2. Preparation of Polarizing
Plate The filmsanples prepared in Part 1 of this
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exar%pllje are each subjected to an alkaline treatnment in
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C for 60 segaeresienand washed Wit hpAavarSsy WEIGHST
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up

4 parts by weight of boric agid, and ig stretched
i s 0 LS t 0 obtain a jpolari zerS%“'

Pol

aleihzdong pl ate sanples are prepared by |@am nating

t he
of

foregoing afkali-treated 11l monto both surfaced
1dpRs corprosifienRaPard mEPGEPYS an aqueous (5% by wei ght

N—r

cor

FEPEl y saponified, polyvinyl lal cohol as an

adhéSimein®ROPHIRilabIEaPCda3 1. Preparation of Dope
Conpolhivio® MeaddpeledfompCitent s set forth in Table 3
are charged to a closed vessel and heated to 7dC. The
cel Iul osegeelithnt MMitihahgeit@VRltidss conpl etely

di ssolved wth stirring to obtain a dope. The tine
requi r ed Thermaitisg agant salntionsis preparadshy chargies the ugredipnfy set

oo o B Bl 3 YAk SRR TR STRELSAbonents are

dissolved. Next, 95 parts by weight of the dope composition prepared in Part 1 of
this example, 1 part by weight of the matting agent solution, and 4 parts by
weight of the retardation increasing agent solution are mixed until uniform. This
composition is then filtered and, while being maintained at 35C, is uniformly cast

on a stainless steel band support maintained at 30C.

Table 8

INGREDIENT PARTS BY WEIGHT
fumed silica® 2
methylene chloride 75
methanol 12
dope composition prepared in Part 1 of this 11
example

A Aerosil® R972, available from Degussa AG.

4. Preparation of Optical Compensatory Film
The dope is peeled from the stainless band support after it is dried to such

an extent that it is peelable. Residual solvent in the dope is 15% at this time.
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B bl ocked pol yi socyanate based on hexanet hyl ene

di i socyanate; available from Bayer Material Science
wapaen2she nanme DESMODUR(r) BL 3370 MPA. 2. PrROHDS1006€020123

of Retardation |Increasing Agent Solution A retardation

i ncreasi ng agent is prepared by charging the

ingredients of Table 4 to a mxing tank and stirring

until each conponent is dissolved. Table 4 "~Tinuvin(r)

327, available fromC ba. B Tinuvin(r) 171 vai.l abl ¢

f r orfMEsTpgIngpecied érﬁa}'gﬁswpoa% gy ﬁ&%@@ﬁﬁe&%{e@fﬁeg By So%at
The t Utd ' ' .

o/ SEEB-BIE0) Y Tt BRI SC bkt
st i mhdiR@iding fhe seachedof/idih eTigodtps nestemoned, sahid sisofineis. dried and

Next, 95 parts by wei ght of the dope conposition )
pr esaeselinked apAf¢C fordi0 minuteseThepried ontigeheempgpsaieryiin is

of the tting agent | uti.on, and.4 parts by wei ght
of t‘%cém:gg’lnaarr&gt ?Igﬁ“af‘ﬁ?o’rn@g@ﬁmﬁ{é‘bggogﬁto @g‘l ution are nixed
until uniform This conposition is then filtered and,

whil e being maiintained at 35, is unifornmly cast on a
stainl ess steel band RRPBHETHAENANVBEE Sat 3(fC. Tabl e

5 Aerosil(r 72,..avail abl e. from Degussa AG 4.

Pr eplar at i}%ﬁg%fﬁ? ilg e(t%ﬂboéﬁkoé‘t ory Film The dope is

peel ed f e ddpe cohpbitngSet RAMAN BRI ire@hir@bd toha ¢18sed vessel
dried to such an extent that it is peelable. Residual

sol vaadtheatad t 20 oPle cadlukBedamcetate (€A)iisreompletelyr dibssilvag with
peel ed . fromthe support, . the film.is_ transversel

str esp@w%toabtas@%da?@ﬁ@ e Frored Sr dissoliioR s TRorst i 1 m

is then held at 140C for 30 seconds whil e naintaining

the stretched width. The clips are renoved, and the
filrrdbte @ried and crosslinked at 14dC for 40 ni nutes.

The dried oH\}dR%BkEI\ﬁorrpensat bry i bAbhkS pyv WEIGHT
cellulose diacetate® 100
acetone 550
triphenyl phosphate 10
melamine crosslinking agent® 15
p-toluene sulfonic acid 04

A 39.7% by weight acetyl; available from Eastman Chemical Company
under the name CA 398-30.

B CYMEL® 303, available from Cytec Industries, Inc..

2. Preparation of Retardation Increasing Agent Solution

A retardation increasing agent is prepared by charging the ingredients of

Table 10 to a mixing tank and stirring until each component is dissolved.
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wound on a roll, and has a final thickness of 50 nm
PROPHETI C EXAMPLE 4 1. Preparation of Dope Conposition
wab@edyses conponents set forth in Table 6 are PCHD§®06/020123
to a closed vessel and heated to 70C. The cel |l ul ose
triacetate (CTA) is conpletely dissolved with stirring

to obtain a dope. The tine required for dissolution is

4 hours. Table 6 43.6% by wei ght acetyl; avail able

from East man Chem cal Conpany under the name CA
43517816108 CYMEL(r) 303 availabl
I ndustries, | NEGREZIENPr epar ation |of ReREFEMWEDGHT

| n¢reastngAgent—Sotutiom A Tetardatri on increasi ng
ageﬁﬁ@mgmbﬂ§éﬁﬁmﬁhﬁwecharging the ingredi éfts of Tab
7 1 tank and stirring until eachc nen
is glvahgn aésgg)% able 7 Ti nuvi n(r\g 27. avm
c bann@m%b%ﬂ%ﬁn(r) 171, avai l abl d from G bba. 3.

Pr eparation—of Vet tTg—Agent —Sofutionm The matting
ageﬁﬁ“@blutlon is prepared by chargi ng t hé®i ngr edi er
set fo 1N spersler and stq:rring unt|i
eacl@1 qu%osmonopre grﬁglﬁltpé&é\?félg%jl ssoljved. Nextl,5 95 part s
by WELg the €onrpHsSHton—preparet—+n—Part
%ﬂﬁ@w€%§ Iea“’a'a Sﬁpnb 1\ﬂveight of the matting agent
soI Gt Tigwvin@nky L4aysalable fyn Wilidght of the retardation

i ncreasi ng agent solution are mxed until uniform

Thi 8. confraspdration 6fMattieg AgenttSeheibnand, whil e being

mai ntai ned at 35C, is nlform nasalne
st eel baﬁlales;ﬁ%% ﬁgfﬁlﬁﬁ flféqq{é@r%{are%(ﬁ:ry@ a;rgmgt € 1ngredcients set

forth in Table 11 to a disperser and stirring until each of the components are

e
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dissolved. Next, 95 parts by weight of the dope composition prepared in Part 1 of
this example, 1 part by weight of the matting agent 'solution, and 4 parts by
weight of the retardation increasing agent solution are mixed until uniform. This
composition is then filtered and, while being maintained at 35C, is uniformly cast

on a stainless steel band support maintained at 3¢C.

Table 11
INGREDIENT PARTS BY WEIGHT
fumed silica® 2
acetone 87
dope composition prepared in Part 1 of this 11
example

A Aerosil® R972, available from Degussa AG.

4. Preparation of Optical Compensatory Film
The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 15% at this time.
After being peeled from the support, the film is transversely stretched by 30% at
130C by means of a tenter. The film is then held at 140C for 30 seconds while
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Table 8 Aerosil(r) R972, avail able from Degussa AG 4.

Preparation of Optical Conpensatory Film The dope is
w@emwbazl’ss4 om t he stai nl ess band support after PET/UUS2006/020123

dried to such an extent that it is peel able. Residual

solvent in the dope is 15%at this time. After being

peel ed fromthe support, the filmis transversely

stretched by 30% at 13CfC by nmeans of a tenter. The

i PR PHATGeful B DS oRFERRY gy o film is dricd and
re MY Sdiniead § hec Kyl 4 iy fysl ¢fle aﬁgd %tﬁﬁ%drﬁﬂf&@a@%y Aidd

for 40 m nutes. The ptical conhpensatory filmis
wouriwbud o aroll) anddmdaifamlﬂudlqnaﬁloftsmmkness of 50 mm
PROPHETI C EXAMPLE 5 1. Preparation of Dope Conposition
The dope conponents set forth in Table 9 are charged
to a cl osed vessel andd@ﬁ@-r rﬁz&ﬂﬁ? The cellul ose
di acetate (CA) is conplete %ﬂ SSO ve with stirring
to obtain a dopeCelIﬁItteseDlmtateﬂmnr‘é’dhémrcldssimkbmti on is

4 hours. Table 9 39.7% Db ht ace | ; avail able

f r om EastipaRlGROTSmef 18 1PRFpanedarom Aldrich)
398-

o2 B AL by ¥ iR

| ncrggash RElidAYEbthinEe Fiot ARiridhy atded iR iceliulosecdissetdte(B9.7% by
agent is pregared by charging the in redl ents of Tabl e

1o terightiacstyh gvaibihle f5oma Faptmapi Gymienl é@%qﬁ_ﬂéf‘o%%i*% -30).
dl*h%%ﬂir& gw-gg‘? lﬁv%gtfpl‘oﬁ'uﬂﬁ Eérfelzgeﬁ%ﬁl]lscﬁ%gﬁoln%pés%bfwﬁl?ﬁ. The

I nuvin
homogeneous solution was drawn down on a clean glass plate using a square

drawdown bar with a gap that was 2 inches wide and 40 mils high. Films were
allowed to dry overnight before they were removed from the glass plate using a

razor blade.

CONTROL EXAMPLE 7
Cellulose Acetate Propionate Film Without Crosslinker
Initially, 207.5 g of MEK was introduced into an 8-ounce jar, followed by

3.4 g TPP and 42.5 g cellulose acetate propionate (46% by weight propionyl,
available from Eastman Chemical Co. under the name CAP 482-20). The
mixture was allowed to roll until a homogeneous solution was obtained. The
homogeneous solution was drawn down on a clean glass plate using a square
drawdown bar with a gap that was 2 inches wide and 40 mils high. Films were
allowed to dry overnight before they were removed from the glass plate using a

razor blade.
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3. Preparation of Matting Agent Solution The matting
agent solution is prepared by charging the ingredients
wa@edoefizissh in Table 11 to a di sperser and sti rPCTyS2006/020123

until each of the conponents are dissolved. Next, 95
parts by weight of the dope conposition prepared in
Part 1 of this exanple, 1 part by weight of the
matti ng agent solution, and 4 parts by wei ght of the

retardation increasing e m xed until
uni form This conposit WOF‘W ed and, while
bei ng mai nt ai geAuRke A8&ate ButyHe R Wittoas Cr@Blisker

stai nl ess steel band support” maintained at 3 C. Table

11 Aeros im'(tia)I%F&)ﬂ?S, g efMiEKawheintrodwecBagiosas-a@ce Jar, followed by
P ' [ Co [ he . [
peoldhe e T sese SCRER R bBHE 61 S Bpareied oo

dri ; : Il '
) Sahiiswh s ety b upsshaty gl

peelmicttifre ovas tiewsdifopol untit dikorhogemeoss sohdivnweasobitained. The
stretched by 30%.at 13CJC by neans of tenter.. The

fi | homoeenRs RlboR 3 drapn dopwiogn  glegh dlass plate using a square
whi | LABERERbA) { FACH AR H1de-and 8 rild 1 2Ffm
rerrod\(:r/“rcg_\(g{1 angﬁjt‘ﬁ%h%g?pmﬁ%s dflfe and cra(r)l;s{sl i nke}géa't s were
14( fallofved telQrynoventigt befthethdy ivete mpidved froootip elesaphieusing a
filmis wound on a roll, and has a final thickness of

50 ARFOr&IFROL EXAMPLE 6 Cel | ul ose Diacetate Film
Wthout Crosslinker Initially, 207.5 g of nethyl ethyl

ket one (MEK, obtained fromAldrich) was introduced

into an 8-ounce jar, foll oiAMPLES g triphenyl
phosphate (TPP,. 8% on solids, obtained from Al.drich)

and 42.5 g cel IMrlggined Caesstinited, L3dulong Bipogigtedinim
acetyl , aié@ﬁg@?&&l ES R GREARR - SH RIGRbe HRcetBIR 79,1 weight

name CA 3
acetyl) is 3.5% by weight. This yields a hydroxyl equivalent weight of 486 for

the solid polymer, or a hydroxyl equivalent weight of 2,857 at 17% solids as
prepared in Example 6. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,
and one equivalent of crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 23.67 g of the solution from
Example 6 was combined with 1.33 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade.
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The m xture was allowed to roll until a honobgeneous
sol uti on was obtai ned. The honbgeneous sol uti on was
waele@en2mawn on a cl ean gl ass plate using a squBCEUS2006/020123

drawdown bar with a gap that was 2 i nches wi de and 40
mls high. Filns were allowed to dry overni ght before
they were renoved fromthe glass plate using a razor
bl ade. CONTROL EXAMPLE 7 Cel | ul ose Acetate Propionate
FilmWthout Crosslinker Initially, 207.5 g of MEK was
i ntroduced into an 8-ounce jar, followed by 3.4 g TPP
and 42.5 g cellul ose acet at@ARfMME ppat e (46% by wei ght
propi onyl, avail able from East man Chem cal Co. under

t he name CAP 482:l@fine, Thsslinked,uCaiules Dibdetatedilo r ol |
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30' ut i on s, obt @Fg&@ theiTé}gssh REQUS. $08 B 18 01088n from
rawn down on a an glass plate using a square

dr avEkauepldevanedibiaed Mthi0Gs ¢ vethe ZYNMEN@S308 aid 2drdp6f
mls high. Filns were allowed to dry overnight before
t heyﬂo@gE@r MO\ a-tplusng suttony agidcatplystavaidabigfrgm Cytec

Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade.

EXAMPLE 11
Melamine, Crosslinked, Cellulose Acetate Propionate Film

The hydroxyl content of CAP 482-20 (cellulose acetate propionate, 46%
by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,

and one equivalent of crosslinker was utilized in this example.
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razor bl ade. EXAMPLE 9 Mel am ne, Crossl nked, Cellul ose
Di acetate Fil m The hydroxyl content of CA 398-30

w@ e@bhzisase di acetate, 39. 7% by wei ght acetyl )PCBHUS2086020123
by weight. This yields a hydroxyl equival ent wei ght of
486 for the solid polyner, or a hydroxyl equival ent
wei ght of 2,857 at 17% solids as prepared in Exanple
6. The mel am ne crosslinker that was utilized was

CYMEL 303 | am | i i labl e. f _
Syt oo hat et BB B SRR BICE 2 Eh Spf Hlion from
equ 'E\f(ﬁln?gé[ 7 Wak 88thviatd Gyl d o388 CYaVEN® 318 dnd & opd of

130 to 0, so a nedi an val ue of 160 was chosen in
or d€TY € AT@e400r(R peoletis siifooivetcid/catapst avaitabbaiomdl et

o 3R oo b i B MR v
oL T BUETR 085 TR Higlgd Bl
(aj dqiiart dexnvaloswl Hapmiith ssgapdhatatal2yintheaweié atrl 40 filsmmigh. The

Cytec Industries, hie,) that had been diluted. 1:4 with
VEK filmg eererliawaddo wes 05 ong Wed At 809t famtegtutendWee Hen baked

S aud ol 0O B Bkt B0 4| 200 R, B M

and r4rmidds. high. The filns were allowed to dry for
one hour at roomtenperature and were then baked for
20 m nutes at 15dC. The filns were renoved fromthe

gl ass plate using a razor LE%/%%/PLE 10 Mel am ne,
Crosslinked, Cellul ose D agse@gbtf% iTm The hydr oxyl
content of Gfel3BBre30rosslinke8Cellidse AtetkciBropiony@FKiky |

equi val ent wei ght of 486 for the solid polyner, or a
hydr oxy| Bwdivdegxgheonjgsit ghEAP 482-20 (cellulose acetate propionate, 46%

by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,
and 0.5 equivalent of crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 24.65 g of the solution from
Example 7 was combined with 0.35 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade,
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of 2857 at 17% solids as prepared in Exanple 6. The

nmel am ne crosslinker that was utilized was CYMEL(r)
w@2Bs/1271884n Cyt ec I ndustries, Inc. The effecti vECT/US2006/020123

hydr oxyl equivalent weight is in the range of 130 to

190, so a nedi an value of 160 was chosen in order to

determ ne stoichionetry, and 0.5 equival ent of

crosslinker was utilized in this exanple. In order to

prepare the crosslinkable 2 g of the
solutlonfromExan'pIe6vva]f§“ké§)lll%]ﬁﬁé with 0.68 g of
the CYMEL(r)nR3nig8CrdsIRRE c,%hu@XéZAIéme B9t Bim

/?-toluene sulfonic acid catal yst avail abl e from Cytec
| ndust ri &he hydoxyl ¢dudent bEGABHH -2 (calleldsel acgtatd blhtyNEKSS.S%

s DY AER RS oSy v s i s B Paio ki e weieht
LSS y A 07
one shiddy asqirepa‘])ﬁmnﬂﬁmnm'laB UTke aethnune aosﬁaﬁtelbﬁlh‘l%tas‘ wilized was

20 m_nutes at_ 15QC. Thef [ s vdfr m t he
gI adsY MIEL® 303 (mglagine L3¢5 lingez, aepilable i € yFec e Fg.). The

T e T SR
p r o [i9ons emediafiovalye weil @@Wapclmsemhyér)ien tp dbteB¥irtwystoichiometry,

ght. This yields a hydroxyl l.ent W€I ght of
944 apé.on@ ReuiepRipL Esyligker wap ut 14?5 is EX3eRIPv al ent

wei ght Ofl}l%r(?e?@o gxt z]:r%o{ﬁesﬁréérsﬁtﬁﬁgﬁe Aiik pﬁfﬁf% E 'é’&@IElﬁbﬁ from

7. The am ne ssl In at was

CYMEXamplS9 3ak oeinbiticd @vﬂhr WOEBE bfithe rCWHI[J@BXDEEarde)dnops of
Cytec Industries, Inc.). The effective hydroxyl

equiGBEAT® d40aP- t@;uege(ﬁ)g@(mg acahaatalystigyatiaple #Sﬂ’ggytﬁcf
130 Iﬁ(‘ll%%r?e%é{xﬁﬁ tfat 'H’flg Weadh di (?: R!té%ﬁt 9 f\Vl&l(SIQIE“f@ST Iﬁg ﬁﬁ)@tﬂré Was allowed

or der m né stolchionmetry,
to roll for 15 minutes and was then drawn down on a clean glass plate using a

square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade.

EXAMPLE 14
Melamine, Crosslinked, Cellulose Acetate Butyrate Film

The hydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%
by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 8. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,

and 0.5 equivalent of crosslinker was utilized in this example.
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and one equi val ent of crosslinker was utilized in this

exanple.ln order to prepare the crosslinkable film
wQ@2008027330f the solution from Exanple 7 was copdi/nsm06/020123

with 0.70 g of the CYMEL(r) 303 and 2 drops of

CYCAT(r) 4040 (ap-toluene sulfonic acid catalyst

avai |l able from Cytec Industries, Inc.) that had been

diluted 1:4 with MEK. This m xture was allowed to roll

for 15 m lgr(?& t@gl%gmsthé Qr%gscliﬁjﬁ(gb 0 colgw, 83\7\% Pﬁﬁlg gﬁmn from

gl ass pl a e usin oW bar

t hatBxamgl2 8 inag bedbitied evig #1348 ofitHe CYIMBL® I0%®add 2 BFops of
were_allowed to dry for one hour at roomterrperature

and %GAT@'@%%%GIWG@? sglfoni¢ aeid eatalyst aveidable fiom Eyteers

ExanBi TS e T el Bt BB b Bt ERD) Brh iR o Sowes
Pr Otb @6IRE 1ihiRiED Bndiels B ldrSANEERA ofh cféeﬁ g{’aﬁgpl%% using a
(cellul ose acetate propionate, 46% by wei ght

pr opBargldrawdown Bysith anedpgthat was mcldsevids and |49 mltsﬁygh The

equiMdal ent 44 f Qor the solid

i i 1ate SRk ia ey B e S 4 TSR et Rl e g baked
pr egsf 20 niiuESATBEE. The FGs W;& %(ffrgﬁlsthé giﬁ‘lﬁ %lf(a Alsing a
was utilized was CYMEL(r) 303 an1ne cro

avairhzdylbdader om Cyt ec | ndust ri es, Inc.). The effective

hydr oxyl equival ent wei ght of CYMEL(r) 303 is in the
range of 130 to 190, so a nedian value of 160 was

chosen in order to debRIPARETHVE! gy and 0.5

equi val ent of crosslinker was utilrzed Inthis
exanpl e m Imodmzateo Cposspiaked Cdikilaye osedateRiapliodatd Fitm
24. 65 L ution from Exanpl e 7 was conbi ned

with 0 3 WE( p)A-Pﬁﬁ? @:eliulﬁeo%ygta@ﬁ propionate, 46%

c gfﬁﬁ?;v&&%ﬁ*%%ra&%fez"% HESS T TCia By e

di | wif@d4 fordhewsdlil ddner]bi &hydrakyd requinalentlEighest 5,556 at 17%
solids as prepared in Example 7. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective hydroxyl
equivalent weight is 410, and one equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 23.28 g of the solution from

Example 7 was combined with 1.72 g of the DESMODUR® BL 3272 MPA .
This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.
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toroll for 15 m nutes and was then drawn down on a

cl ean gl ass plate using a square drawdown bar with a
w@apotitms4 was 2 i nches wide and 40 m|s high. A¢EUS1006620123

were allowed to dry for one hour at roomtenperature

and were then baked for 20 minutes at 150C. The filns

were renoved fromthe glass plate using a razor

bl ade. EXAMPLE 13 Mel ami ne, Crosslinked, Cellul ose

gétit Z‘tole< cel 1t ose. aCOMPERRIEREASEETh o) el on
caut val ent “GeP i BN CIUBSURAR it |

hydr oxyl Tag hyd(rakalrdontmt @mABf485—2556e1hﬂostze/emm|prmome 46%

prepared i n Exampl e 8. am ne, crossljnker that
1S DI 9eh g5 BEPDIRES. Ve Vel P)j WS{% ( Heip iRl deen endset F papisient weight

avai 0 f |
hydpééﬁ"i o Bk NGRS 356 7%

r angglidafas baépated ih Frample B Tielisecyant Umsslfnklaﬁﬂhatl\m@s utlhzed was
chosen in order to determ ne stoichionetry

equDEAMADBI® (13(103,23]2, MRA(ayaalablet from ﬁgﬁer,),na l@lﬁplged 1socyanate that

g T T e

Wi t Egi_ vdlentOvEEhttina16; WNEID(S §qudlernd b fcrdsdlinkpswas utilized in this
CYCAT(r) 4040 (a/7-toluene sulfonic acid catal yst
avaiekample. from Cyt ec Industrl es, Inc.) that had been

diluted u{dgg{ogwg/ga@e e Gc'ssmak)rgatb!ljer ﬁlél){\% 5} né gf’ﬁ? sélﬁu&?}‘rbm

for 15 m vvast

0! agxaRbf BwHSEdabided BRI efvHo BESNODUR® BL gmz MPA .
that was 2 inches wide and 40 mlIs high. The filns

wer &hif mixferg was aﬂpveql torrofirfer hominuies andovasttberdiagndown on a
and

re,then baked for nut es. a
o 1P R B B e Ui B i 28 nag R el wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.

COMPARATIVE EXAMPLE 17
Isocyanate, Crosslinked Cellulose Acetate Butyrate Film

The hydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%
by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 8. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective hydroxyl
equivalent weight is 410, and one equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 23.28 g of the solution from
Example 8 was combined with 1.72 g of the DESMODUR® BL 3272 MPA .
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EXAVMPLE 14 Mel am ne, Crosslinked, Cellul ose Acetate
Butyrate Fil m The hydroxyl content of CAB 381-20

W@ e@bhizisase acetate butyrate, 35.5% by wei ght BCIE/y8200§/020123
is 1.8% by weight. This yields a hydroxyl equival ent
wei ght of 944 for the solid polyner, or a hydroxyl
equi val ent wei ght of 5,556 at 17% solids as prepared
in Exanpl e 8. The nel am ne crosslinker that was

util jzed.was CYMEL(r), 30 am ne crossljnker

o VDR RSO SER o 8 S 0 5 58 o e om o
hydr I ' ' b9 vl ot .
g S LA o Ve ith 21 18 2R 2ihes wide
chosad 40mids ldegh. The bhewritersdlosted ita tiydoeome/houaatrddnb

equi val ent of crosslinker was utjlized ip this

exaripmgepiire sty eredhey kakgd dondfanizpiss 3t 1 dnkablles filmsyyere
24. | Ut 8 mbi ned
o el R R P RTIE,  r55,

CYCAT(r) 4040 (ap-toluene sulfonic acid catalyst
avai |l able from Cytec Industries, Inc.) that had been

diluted 1: 4 with MEKCOMPARAIXYH LE 1%wed to roll

for 15 m nutes and t he down, on | e
o ass plate GernyL Shabi by SR bR Y s Bl

that was Phdyabag] vbilentdTTAH381-D6 (deligidse A¢tkate bliyEate, 35.5%

were all owed to (;Iri;l for one hour at roomtenperature
and hyeveightiavyshie b 8Yoby weighi. nthivyields atdoxyrequival¢niaveight

CovH R R R e R Ry B oL PelgBE R s 56T
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of CAP 482-20 (cellul ose acetate propionate, 46% by

wei JAESMICIRUREBY, 322 MBsy(avypilatde §nm Bapar)sa plaskeisacyanate that
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17%equivalent weight is 410, and 0.5 equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 24.11 g of the solution from

Example 8 was combined with 0.89 g of the DESMODUR® BL 3272 MPA .
This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.
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solids as prepared in Exanple 7. The isocyanate

crosslinker that was utilized was DESMODUR(r) BL 3272
WORM6(1zx8ad | abl e from Bayer), a bl ocked i socyanetBUS1986/020123

is delivered at 72% solids in

| - met hoxypropyl -acetate-2. The effective hydroxyl

equi val ent weight is 410, and one equi val ent of

crosslinker was utilized in this exanple. In order to

prepare the crosslink j f the
sol ution fron1Exanpleggbggbhggﬁﬁﬁﬁgéﬁ%ﬁrﬁ 1.72 g of
t he \DESMOUR(i1ch) Betddd2 MPA . This m xture was al | owed
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cl ean gl &&bn Hicknessgs phgre guedudnydilois sxaodetcipainedvising a Metricon
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Cel I ul ose Acetate Propionate Film The hydroxyl content

of @&PnyBge fony-GECItaREdE. acet at e propi onate, 46% by

wei ght propionyl) is 1.8%by weight. This yields a

hydr oxyl equival ent wei ght of 944 for the solid

pol ynmer, or a hydroxyl equival ent weight of 5,556 at

17% solids as prepared in Exanple 7. The isocyanate
crosslinker that was utilized was DESMODUR(r) BL 3272

MPA (avail able from Bayer), a bl ocked isocyanate that

is delivered at 72% solids in

| - met hoxypropyl -acetate-2. The effective hydroxyl

equi val ent wei ght is 410, and 0.5 equival ent of
crosslinker was utilized in this exanple. hi order to
prepare the crosslinkable film 24.11 g of the

solution from Exanple 7 was conbined with 0.89 g of
the DESMODUR(r) BL 3272 MPA .
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This m xture was allowed to roll

for

15 mn

utes and

was then drawn down on a clean glass plate using a

W@ owanz7sed awdown bar with a gap that was 2 i nchepUS2006€020123
and 40 mls high. The filns were allowed to dry for

room tenperature and were then baked for

one hour at

40 m nutes at 165t.

The filnms were renoved fromthe
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The hydroxyl content of CAB 381-20 (cellul ose acetate
butyrate, 35.5% by weight butyryl) is 1.8% by wei ght.
wabios/1yised ds a hydroxyl equival ent wei ght of 9B@I/182006/020123

the solid polymer, or a hydroxyl equival ent wei ght of
5,556 at 17% solids as prepared in Exanple 8. The

i socyanate crossl nker that was utilized was

DESMODUR(r) BL 3272 MPA (avail able from Bayer), a

bl ocked i socyanate that is delivered at 72% solids in

| - met hoxypropyl -acetate-2. The effective hydroxyl

equi val ent weight is 410, [and O] 5{equiival ent of g
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OO0 OC OOo0 OO Table 13 - Filnms of Com arative Exam

| es 15-18 isoc anate crosslinker Ha. E refers to the
waetwrags3sodul us of the film G r OO A n a crpSFUSIKE20123

film the storage nodulus, Elw || decrease at the

glass transition tenperature and will hit some m ni num

(E' mninmunm, at which point Elwill increase with

i ncreasing tenperature. If a filmis not crosslinked,

it will essentially flow apart above the gl ass

transition tenperature In such instances, there wl|

not be am,B; Rnt\the®¥d &ggé;‘xl‘}xgﬁiulgé’ H Wﬂl dadrBask At the glass

Table 12, the ms prépare ng nel am ne
Cr oSsinkitikn m@nmﬁntaarﬁwhiﬂmm setheaninizhum (B minimuwd)j attwhish point

i ndi_catjve of significant crosslin n . However, L.
shovih "BY} 1gieasg a\tﬂ% Iperegsilg mpsratifrreli lsmﬁrgﬁ%@ied it will

usi éﬁltlg@}g ﬁgw' QI(f )éﬁ&%t tfie gfastéAﬂsRiS%rtémﬂéﬂtu?& Ui SEQH’I ﬁrstances

t he I SO yanat econtal ni
there will not be an E' minimum.

As evidenced by the data in Table 12, the films prepared using melamine
crosslinking agents exhibited an E' minimum, which is indicative of significant
crosslinking. However, as shown by the data in Table 13, the films prepared
using blocked isocyanate crosslinkers did not. Thus, the blocked isocyanate-
containing films would not be acceptable for use in the present invention, while

the melamine-containing films would work well.
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films would not be acceptable for use in the present
i nvention, while the nelam ne-containing filnms would
wowook/1278B4 . W Claim 1. A polarizing plate forPCEES1006/020123
opti cal display devices, said polarizing plate
conprising: a polarizing filmhaving first and second
outer surfaces; and a conpanion film supported on, or
adj acent to, at |east one of said first and second
outer surfaces, said conpanion filmconprising a
cellul ose crosslinked with a crosslinking agent, said
celhy%gﬁﬁmpeing sel ected fromthe group consisting of
cellul ose ethers and cellul ose esters, and said
crosslinking agent having the fornula wherein: each X

IS |nd|V|duaII sel.ected fromthe grou onsi sting. of
phenyl grloups %H%lanﬂﬁg @Pat Uee ’é’eﬂi’%‘ CP%lﬁ V\’ﬁeausg}qoy
seI r p consi sting of hydrogen,

al k %&gﬁgéﬁﬁg%gﬁggﬂgﬁgrboxyl groups, ' al koxy groups,
and hydr epoieizng filpt bayisg fiesn alnda;tecbmdasmtemnfa}&ad; eiuhg -NR

2 and at | east one R being sel ect(fd fromthe P
consi st i REFOBPABIORAUPARYPIG 1 F5 adiacenb i 1 e@sftgg?,g said first

al koxy groups, a%ﬂ @9?0%}1%% ¥1§@§c‘% saﬂlrc%ﬁg)%gho%%lgﬁg%%ﬁlsmg a

pol ari zing pl ate clarm erein
2. 3. The pol arccluloge gbadliakeat with aichsilinkifgagdnn sedaklliose
is selected fromthe oup consi sting, of a k?l Yal k

u

groups, car bobgmegelaisd from fhsaroy eansistingpgcellulose e%flers and
hydroxynet hyl cgfh?lldgéesters, and said crosslinking agent having the formula

X

A
A

wherein:

each X is individually selected from the group consisting
of phenyl groups and —-NR;, where each R is
individually selected from the group consisting of
hydrogen, alkoxyalkyl groups, carboxyl groups, °
alkoxy groups, and hydroxymethyl groups; and

at least one X being -NR; and at least one R being selected
from the group consisting of alkoxyalkyl groups,

carboxyl groups, alkoxy groups, and hydroxymethyl
groups.

2. The polarizing plate of claim 1, wherein each X is —-NR;.
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4. The polarizing plate of claim3, wherein each Ris
an al koxyal kyl group. 5. The pol arizing plate of claim
wa006hzmsai n each X is -NR 2, and each Ris a PCT/US2006/020123
nmet hoxynet hyl group. 6. The polarizing plate of claim
1, wherein said polarizing filmconprises a pol yvinyl
al cohol film 7. The polarizing plate of claim1,
wherein said cellul ose conprises a cellulose ester. 8.
The pol arizing plate of claim.7, erein saigd.
cel | ul 0sé- est g}ae E%%Flingé’gat%ogﬂ@@ whyrgip e&ﬁ% géff Felfobfrom
9. The C . . , ind
cel PlesBE BlsBliRPPARH Ryl S ABE oot pREB, SRLLY pronps. on
of egdibuias@ylagetmt e, cellul ose triacetate, cellul ose
acetate phthal ate, cellul ose acetate butyrate,
cellul ose butyrate, cellulose tributyrate, cellul ose
propi onat,e, cell -t j I
o opi onat'e.  carBuYIREr AL PHRATS yhaRn SUPRSs AFERSE A
car beggypet hyl cel | ul ose acetate propionate,
car boxynet hyl cel | ul ose acetate butyrate, cellul ose
acetate butyrate succinate, cellul ose propionate
butyrate, and. iy xtur.es t - 10. . i:Zi
pl ate of 5CI ai ,pOP 2}n§ipﬁﬁégfga@%%bgg%}glﬁpe%m% 1|§s 2> and each
sel gcis@dnéth&tmidiByl@Equpp consi sting of protective
films, conpensation filnms, and m xtures thereof. 11.
The pol arizing plate of claim 10, wherein said

conmpanion. filmis support I -0 aﬁ%ﬁ
first an 'sec%p8fﬁr%‘ngsp&$t?§§glgﬁ{}ila‘%g%%land%giﬁe. “gmm
The ceﬁipﬁﬁészdli&gy\ﬂhﬂta@co%l flhh@ai m 105wherein said

conmpanion filmis adjacent to at | east one of said
first and second outer surfaces w thout the use of

7. The polarizing plate of claim 1, wherein said cellulose comprises a

cellulose ester.

8. The polarizing plate of claim 7, wherein said cellulose ester

comprises a C;-Cy ester of cellulose.

9. The polarizing plate of claim 7, wherein said cellulose ester is
selected from the group consisting of cellulose acetate, cellulose triacetate,
cellulose acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose tripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.

10.  The polarizing plate of claim 1, wherein said companion film is
selected from the group consisting of protective films, compensation films, and

mixtures thereof.
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an adhesive. 13. A polarizing plate for use in optica

di spl ay devices, said polarizing plate conprising: a
wp@odoan2msng fil mhaving first and second out erPCT/US2006/020123

surfaces; and a conpanion film supported on, or

adj acent to, at |east one of said first and second

outer surfaces, said conpanion filmconprising a

cellul ose crosslinked with a crosslinking agent, said

cellul ose being selected fromthe group consisting of

cellul ose ethers and cellul ose esters, and said

crossl i nki ng o ;S| . &A/drei : :

havi ng tme' fo?%ugpglap@?ﬁ%}\igﬁga@ ld|)’s anelg:g%?%?&géhdmn film 3s

bei ggppofted onht R vyie of saiPp Sirsaankd gpeon sutensirfages vie an adhesive.

formula 14. The polarizing plate of claim13, wherein

Ris selected fromthe group consisting OC2-C4

al kyl s. . T | Z] LM 13, el :

said pol %2 ﬁ“é}e?)?la%%%%%% Bt @httn 8§’|‘§1€e?%197531§|"8‘3ﬁ’§{“%%m ®

fil gih6ent Th& 104k ond &f sag Plstdml wtorel @iten shfacesheitieiunthe use of

sai d cellul ose conprises a cellulose ester. 17. The

pol aniadhastyepl at e of claim 16, wherein said cellul ose

ester conprises a Cl1-C20 ester of cellulose. 18. The

pol ari zing plate of claim 16, wherein said cellul ose

ester is 3¢l et pélafiziagplafefoguseip opuiosli displayadevices, said

cellulose acetate, cellulose triacetate, cellulose

ac etpatasizimigtriatt gomprigieg] ul ose acetate butyrate,

cel  ul ose but yr at el.lu [ L ose

o opi onac@o e A By BREfid iekbil UG frpb S M CTT,

a companion film supported on, or adjacent to, at least one of said first

and second outer surfaces, said companion film comprising a
cellulose crosslinked with a crosslinking agent, said cellulose
being selected from the group consisting of cellulose ethers and
cellulose esters, and said crosslinking agent:
comprising at least one group having the formula -OR,
where R' is an alkyl; and

being free of epoxy groups and groups having the formula

+N:C:O

14.  The polarizing plate of claim 13, wherein R’ is selected from the

group consisting of C»-Cy alkyls.

15.  The polarizing plate of claim 13, wherein said polarizing film

comprises a polyvinyl alcohol film.
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propi onate, carboxynethyl cel |l ul ose acetate,
car boxynet hyl cel | ul ose acetate propi onate,
w@ a0oboxiseet hyl cel | ul ose acetate butyrate, cel|RdDES2006/020123
acetate butyrate succinate, cellul ose propionate
butyrate, and m xtures thereof. 19. The polarizing
plate of claim 13, wherein said conpanion filmis
sel ected fromthe group consisting of protective

films, conpen t|o 1 Xt ures thereo
The pol atPzi nj BPQ{;EZ@E”E@%PE&&@ 1%\1&1‘@?‘%@?’[ saigicg lode” comprises
C°”B%@1ﬂ§sefés¥em IS supported on at |east one of said

st and second outer surfaces via an adhesive. 2 1.

The polarizing plate of claim19, wherein said
conpanion filmis adjacent ast ane

I
first and’ secgﬁa PB](:'I’Fé}ng Plate Sg%lélwgh%lﬁﬁrelpﬁ@%ﬁﬁ%?e eHier
adh%gﬁlﬁg%g fFl_ Eélﬁﬂ&g pl ate of claim 13,
wherern sai

g agent conprises a triazine
crosslinki ng agent 23 A nmet hod of formng a
polarizing plate for use in gptical display i ces

rs]ai d rret Hgd c b prkrigms nlate of elewg 16, wrglp.sgﬁwﬁp fopqgster is
o 5 ARG Pl o8Sir 2P0 bt

S e C Qemulestt REtatlititied a8, celaiode aammabiyrats, ickinlogriptyraiengeiiulose
a cellulose crosslinked with a crossl inking agent,

sai dribwbraig, eelllossiprepierate cebdoss isipramenats. Gelflose acetate

t.
okt Shop b RIS oL B0 et
whe rp@d)}fione@@lerbeyrﬁemﬂll@bNuldsbaicbtﬁteﬂﬁitﬁﬁteﬁ6b1fuﬂc§1;mabé1€te butyrate

group consisting of phenyl groups and -NR 2, where
eac Isugeinate, cellulose propionate butyrate, and mlxtures thereof.

19.  The polarizing plate of claim 13, wherein said companion film is
selected from the group consisting of protective films, compensation films, and
mixtures thereof.

20.  The polarizing plate of claim 19, wherein said companion film is

supported on at least one of said first and second outer surfaces via an adhesive.

21.  The polarizing plate of claim 19, wherein said companion film is
adjacent to at least one of said first and second outer surfaces without the use of

an adhesive.

22.  The polarizing plate of claim 13, wherein said crosslinking agent

comprises a triazine crosslinking agent.

23. A method of forming a polarizing plate for use in optical display
devices, said method comprising:

providing a polarizing film having first and second outer surfaces; and
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i ndividually selected fromthe group consisting of

hydr ogen, al koxyal kyl groups, carboxyl groups, al koxy
w@emapss3and hydr oxynet hyl groups; and at | easPCDOS20¥6/020123

being -NR and at | east one R being selected fromthe

group consisting of al koxyal kyl groups, carboxyl

groups, al koxy groups, and hydroxynet hyl groups. 24.

The nethod plate of claim23, wherein each X is -NR 2.

25. The method qf. cl ai m 23, whereipn each R.is,selected
fromthe gr ouﬁpig}f)‘ﬁg ASPMREIIGH %Qg% ps&ppe af %%ﬁfst ancI second

car boxyl gr OUBSrer a{rﬁg? sS4l fPanigh Gl B prYiRE b¥llulose

groups. 26. The net m 25, wherein each Ris

an al koxyal kykrogslimkpd 2th alhhesstivkingdgaft, idéatiulbse being selected
wherein each Xis -NR, and eac IS a t ho hyl
group. 28. Th&OHEMAGEPUHCORFIEHTE %3‘3?11\7\*5‘?&‘? %tg?]rs ‘i?l(germltlos)é esters,
pol arizing fil [ : j film

29. The netho o?ﬁgpgfﬁ%ﬁﬁgﬁ#%&s%%&g@ ul ose
conprises a cellulose ester. 30._The nmethod of claim

29, wherein said cellul ose esterXcorrpri ses a Cl1-C20

ester of cellulose. 31. The met hpd of claim 29,

wherein said cellul ose ester i ected fromthe

group consisting of cellul osé)acetale, cellul ose
triacetate, cellul ose acetatejjphthalate, cellul ose
acetate butyrate, cellul ose r ~_cel I ul ose
tributyrate, cellul ose propionat¥, cel Kul ose
tripropionate, cellul ose acetate

wherein:

each X is individually selected from the group consisting
of phenyl groups and —-NR,, where each R is
individually selected from the group consisting of
hydrogen, alkoxyalkyl groups, carboxyl groups,
alkoxy groups, and hydroxymethyl groups; and

at least one X being -NR; and at least one R being selected
from the group consisting of alkoxyalkyl groups,
carboxyl groups, alkoxy groups, and hydroxymethyl

groups.
24.  The method plate of claim 23, wherein each X is —NRo.
25. The method of claim 23, wherein each R is selected from the
group consisting of alkoxyalkyl groups, carboxyl groups, alkoxy groups, and

hydroxymethyl groups.

26.  The method of claim 25, wherein each R is an alkoxyalkyl group.
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propi onate, carboxynethyl cel |l ul ose acetate,
car boxynet hyl cel | ul ose acetate propi onate,

w@ a0oboxiseet hyl cel | ul ose acetate butyrate, cel|RdDES2006/020123
acetate butyrate succinate, cellul ose propionate
butyrate, and m xtures thereof. 32. The nethod of
claim 23, wherein said conpanion filmis selected from
the group consisting of protective filnms, conpensation

filnms, and m xtures thereof. 33. The ho f cl ai .

32, wher&in sxflﬁm@@&e&f#icmnﬁ Wg‘ﬂegl%%ﬁ }Sriﬂ}%oﬁn ?aCWR 152

| east id first and second outer surfaces via
B8 froBh f oty

an a he met hod of claim 32, wherein said
conpanion filmis adjacent to at | east one of said
first and second outer surfaces w thout the .us

of an.
adhesi ve285. Ahpekind ofclaim s wheshwidpelaige girglcgmpnses a
for e | [ di spl ay devi ces, said nethod
conﬁ&sgnﬁg¥8%#%$| ing a polarizing filmhaving first
and second outer surfaces; and applying a conpani on
filmto at | east one of said first_ and sec?nd out er
sur f aces 29sai dhe sbhedi ofelaim 23, whmsin sdeelulesscpppgsss 2
crosshigkedtmﬁth a crosslinking agent, said cellul ose
bei nT YPEETEY from the group consisting of cellul ose
et hers and cel lul ose esters, and said crosslinking

agent: conprising at |east one group having the )
formul a 30R , Thaarathad ofelaim 29, Mpereinspid pellulgperepigpcqipprises a

ot oo iB o BSE RS o R i o sel ected from the
group consisting O C2-C4 al kyl s.

31. The method of claim 29, wherein said cellulose ester is selected
from the group consisting of cellulose acetate, cellulose triacetate, cellulose
acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose tripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.

32.  The method of claim 23, wherein said companion film is selected
from the group consisting of protective films, compensation films, and mixtures

thereof.

33.  The method of claim 32, wherein said companion film is

supported on at least one of said first and second outer surfaces via an adhesive.

34.  The method of claim 32, wherein said companion film is adjacent

to at least one of said first and second outer surfaces without the use of an

adhesive.
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37. The nethod of claim 35, wherein said polarizing

filmconprises a polyvinyl alcohol film 38. The
woredohozsef cl ai m 35, wherein said cell ul ose coP@EI/USHe6/620123

cellul ose ester. 39. The nethod of claim 38, wherein

said cellul ose ester conprises a C1-C O ester of

cellul ose. 40. The nethod of claim 38, wherein said

cellul ose ester is selected fromthe group consisting

of cellul ose acetate, cellulose triacetate,

cel l ul oseacetate phthal ate, cellul ose acetate

but yr at e 5.cel | %&ﬁ(?d M%ﬁﬁ{@ opoqskél% & fbf bUh¥hats display

cel | ul os pr opi‘ona se tr opi onat e,

cel jeliQsesatRbabe compRiiagat e, car boxynet hyl cel | ul ose
acetate, carboxynethylcellul ose acetate pr %I onate,

car boxy netoidieg: pelpdaiag dbethayiasistand second Qujer sydaces; and

B i

claim 35, wheg@tdes shid c@ﬁi@i@ﬁhﬁh@ihnfdohmrﬂsﬁlgweﬂuloeﬂcxﬁ)ssmﬂwd
the group consisting of protective fil ens‘g%rl on
films, and mi mtbraggoasheklggﬁgenmsaldmélu}?é@ h@}ag g¢lectpd frpmythe

1, wherein said co

| east one of $X8 Cgﬁ?ﬁlgl{ ﬁ&eé%mgséene&ﬁou?g&r Eeg%rlé%ggggsm{/and said
an adhesi ve. dgxslititehgeed of claim4l, wherein sal d
conpanion filmis adjacent to at |east one of said

first and second oeempriging lleess onf ervunthaying thestorpplagQR',
adhesive. 44. The nethod,kof IQI gu m&gl erein said
crosslinki ng agent corrply‘fh%s d fY arAe crosslinki ng

agent. 45. A conposgiink Free bPEpdisearbipsafitige@lps tiasipl alye formula

devi ces, said conposition
-—{—N:C:O

36.  The method of claim 35, wherein R' is selected from the group

consisting of C,-C4 alkyls.

37.  The method of claim 35, wherein said polarizing film comprises a

polyvinyl alcohol film.

38.  The method of claim 35, wherein said cellulose comprises a

cellulose ester.

39.  The method of claim 38, wherein said cellulose ester comprises a

C1-Cyy ester of cellulose.

40.  The method of claim 38, wherein said cellulose ester is selected

from the group consisting of cellulose acetate, cellulose triacetate, cellulose
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conprising a crosslinking agent and a cell ul ose

sel ected fromthe group consisting of cellul ose ethers
w@paeazisbul ose esters di spersed or di ssol ved i PCHUS2006/020123

sol vent system said conposition, when fornmed into a

cured filmhaving a thicknesses of about 0.5 to about

15 mls, wll transmt at |east about 80% of [|ight

havi ng a wavel ength of about 400 to 700 nm said

i nki havi ng, the f wher ei n: each X
s pertaio PhMING o8 1@%@%&%@%@@%@%@% RS e g1
h i p_CormsPst
oA e VAR, ikl

al kxypbrayd, caiboxpssthglaclhdase acgate paboxinkaylceubngp scetate
and hydroxynet hyl groups; and at |east one X being.-NR
2 abPrenate gatbogyracthyseliHesessriata tuypieorrtuipse @?eaq% butyrate

ol kSR R BRSO by e SR B 7 05

conposition of claim45, wherein said cellul ose
conprises a cellulose ester. 47. The conposit.ion, of
cl ai m 46 4lwher@iemmeihodiofcdaim} b aehegain ad compinigr &l is selected

Cl- C20 est f ] ul ey i
o, e A 0wl Bl b it tes B SOMBARbORRIR, ofq fliffre
gr oypersemsi sting of cellul ose acetate, cellul ose

triacetate, cellul ose acetate phthal ate, cellul ose
acetate butyrate, cellul ose butyrate, cellul ose

fributyrape, ef"ﬁ%&ﬁ!ﬁﬁ?&gﬂ"&%ﬁi 1 Yiereif @%11%)1%%1?1@8110n film is

tripropio oSe acetdte prop
car Qﬁ?ﬁdf&fdhiﬁ' & GdabtldrR T said diratadd seenld@xyerstufydes @ld anl aibesive.
acetate

43.  The method of claim 41, wherein said companion film is adjacent
to at least one of said first and second outer surfaces without the use of an

adhesive.

44.  The method of claim 35, wherein said crosslinking agent

comprises a triazine crosslinking agent.

45. A composition for use in optical display devices, said composition
comprising a crosslinking agent and a cellulose selected from the group
consisting of cellulose ethers and cellulose esters dispersed or dissolved in a
solvent system, said composition, when formed into a cured film having a
thicknesses of about 0.5 to about 15 mils, will transmit at least about 80% of light
having a wavelength of about 400 to 700 nm, said crosslinking agent having the

formula
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propi onate, carboxynethyl cel |l ul ose acetate butyrate,
cel lul ose acetate butyrate succinate, cellul ose
wWEe@pilzisat e butyrate, and m xtures thereof. 49PCT82006/020123
conposition of claim45, wherein at each Xis -NR 2.
50. The conposition of claim49, wherein each Ris
sel ected fromthe group consisting of al koxyal kyl
groups, carboxyl groups, al koxy groups, and
hydr oxynet hyl groups. 51. The conposition of claim 50,
wherein each R is an al koxyal kyl group. 52. The
conposition of claimb51l, wherein each Xis -NR 2, and
each R is a nethoxynethyl groxp.

N \N

A

wherein:

each X is individually selected from the group consisting
of phenyl groups and -NR;, where each R is
individually selected from the group consisting of
hydrogen, alkoxyalkyl groups, carboxyl groups,
alkoxy groups, and hydroxymethyl groups; and

at least one X being —NR; and at least one R being selected
from the group consisting of alkoxyalkyl groups,
carboxyl groups, alkoxy groups, and hydroxymethyl
groups.

46.  The composition of claim 45, wherein said cellulose comprises a

cellulose ester.

47.  The composition of claim 46, wherein said cellulose ester

comprises a C;-Cy ester of cellulose.
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48. The composition of claim 46, wherein said cellulose ester is
selected from the group consisting of cellulose acetate, cellulose triacetate,
cellulose acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose tripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.

49.  The composition of claim 45, wherein at each X is —NR,.

50.  The composition of claim 49, wherein each R is selected from the
group consisting of alkoxyalkyl groups, carboxyl groups, alkoxy groups, and

hydroxymethyl groups.

51.  The composition of claim 50, wherein each R is an alkoxyalkyl

group.

52. The composition of claim 51, wherein each X is ~NR,, and each R

is a methoxymethyl group.
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