WD 2006/ 127830 PCT/ US2006/ 020116 METHOD FOR

COVPOUNDI NG POLYMER PELLETS W TH FUNCTI ONAL ADDI Tl VES
wo2@bd2780 t he | nvention The present invention PET/US2006/020116

broadly concerned with novel nmethods of formng

adm xtures of CeME&H@%?@E@@N@U@@B @%ﬂwi;g%et hat

can be used to form articles such as filns, rs,
and tine-rel ease PRALBETSEWI TR NCPIONALADDRE VRS or
Art Cellul ose has been esterified with various

ali phatic and aromatic carboxylic acids. The nost
typical cellulose esters are cellul ose acetates,

propi onates, butyrates, and m xed esters, such as
cellul ose acetate propionate and cellul ose acetate
butyrate. Cellulose esters and the manufacture thereof
ar ebicldef thadyeptjorcedon et al ., "Cellul ose Esters, "

Kirk-Q hpger Encycl (.a.0 em | ogy

.+ vol 176 PSR MR i b Rhfosd 351 3 0@) ettt of
( 1983 hind ABCkRBSIreel lyscraall Gir 6l Aedith e thAtehh bé @26 to form
ester manufacture is also described in Steinneier,

Vac riistsis suell asrfilgpniilass. and tiprrarcleaspmalrices. | ul ose

Acetates), 49-60, incorporated by reference herein.
U S. Patent Nos. 2,196,768 and 3,022,287, each

| NCORRAoRGS e Frfrirence herein, al so descri be
procedures for manufacturing cellul ose esters. A

vari ety 6¥llulop¢ dlapsheensestarifiedr withomarauei alinbptic and aromatic

avai | abl e. For exanpl e ne . c [ Cl S Lier.. of

cel FiPgbdiceatds o T as: RbfrLieiEr s Ean R Telified oetates,
Ki nggpddates, NtyradeR adamig& dstdrg) SechescemiodetattaRpeopionate and
commercially available include cellul ose acetate

cel kelluess anctss buarate. Esiliioso setersiandy the enansdadture dhereof are

ot e b7 SRR a1 AR e AEE, DR DG Brereiopedia o
cel lcuenag FeedlRy MR REONEL 8, ToRR VRS REBMEBIEY York, 496-529

cellulose acetate butyrate. Cellul ose esters are
t y pi( EM3).yinperpoateddbyi refarereethsraim.oCefolage eger payfagtyte is also

grai,ns,. sphergs, el ongated heres, or.gr
Iha gSrivgd G mplst et e cpimoosie (b GR%, S5efyose
PCT 4&%@%%‘?2/462&} M&orﬁ?ﬁéd"gy refBfdeatreif! IR Phedt NBY e[ 85,768
and granul'ar shapes are desirabl e because of
and 3,022,287, each incorporated by reference herein, also describe procedures
for manufacturing cellulose esters.

A variety of cellulose esters are commercially available. For example, one
commercial supplier of cellulose esters is Eastman Chemical Company, Inc.,
Kingsport, TN. Typical cellulose esters that are commercially available include
cellulose acetate, cellulose propionate, cellulose butyrate, cellulose acetate
propionate, cellulose acetac butyrate, cellulose propionate butyrate,
carboxymethyl cellulose acetate propionate, and carboxymethyl cellulose acetate
butyrate.

Cellulose esters are typically produced in the form of powders, pellets,

grains, spheres, elongated spheres, or granular shapes. Ofthese forms, the pellets,
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t he ease of washing, handling, and conveying, and

because of the | ow dust <content. Cellul ose esters are
whe@en21860 be excel | ent thernopl astic nateri al sSPeRU$2006/020116

accordingly, cellulose esters are utilized in a broad

range. of [ j i ' R A

ol Pl Bt e RESph Ol BRARUIE Rl e Wit iause of
" AdWBNRES of WasiEak) wndsiag, EatdeconPeyihgy arainbeaasedof the low dust
Application" Progress in Polynmer Science 26(9),
1606pi@88 (2001), incorporated by reference herein.
The cel |l Yl pse est e : J¢ Lot
good t he&ﬁ@@?%?s?sl 65£ %rre c%%g?v%itgg gggéeglpélé S‘lq%(gggsgg Igl?d aﬁ%als and,

( CA)ocofBhd1y] REEl0AE Blt@k Brenitidipbdinal roddARYe oapplications. Some
cel lul ose acetate butyrate (CAB). _However, ot h'é .
t y pagplishtiens|utiliciogecbulpesestessare Bescribest Riy Edagr oty 12 yences in

appld cations. Ea of these, naierials, r-elmatiyvel y..
hi gheﬁﬁpfq ﬁate&?eéfgﬁa&g? %83 1% mggtﬁéa{?ué;e ?%Is .UZ .f;%tlyﬂy& Science
1502489 @p0811638 Eloall ), iRloypdrated biRIférendedresdh t Thscellulose esters
Because of this conbination of hisah meltin

! i ng
t enpmstaommaondy dsadi fghtheis Eeod thermanplasiic prapertios igselilpssredate

nee to | t cess. the ] wl j
e N R )
t enpRiRLE! 8tHef tybBEo L lilbkO6kere ShiEbe usduldor degtail dpplications.
cellulose esters can degrade during processing, which

can ni ni Fagle afhthiese roaiefials fwssralativelyr highn melting or softening

applications.. In L~L 0 | ower e I : i

C onsaRaHRES (o a6 B R e REich SR BHERs Bitause of
addegds Roh@inatien & higHh&lbng tbhifertRld afd CLES sichgvietosithethe
cellul ose esters. The conpatibili ti/w}and i nfusiogn of

f uncermpamatirea ddedeidvie sneliuprhcess thsisa sellwdoseapters way, 1y §prpe cases,

tl di t h it f
O phatt B PR Rt R TR b SfloF BElph BEILe &b, Asa
general Yeleadik @&t&% cBR Q6o Ridinigrddebsingiviicic@inlnihigige their

acetates, but good conpatibility with nost cellulose
acetuatfalness yr atesin Jfpdicatvospali brder ttp lofver e melt processing

B bt O DR T St s A phior o, or dusing,
anhyf &git&sg&%gsmgwégaw cEMBRkeWktehi N @ single type of

cel | u{ ose ester. For exanple, diethyl phthalate o
("DEP") rithe compasieEtityemdantugibn of fupitianal dskitives pychiapplasticizers

oL SR 55 e PRy Rt
of e s D P T D R o006 0501 16
acetates, but good compatibility with most cellulose acetate butyrates. The
compatibility of the plasticizer also can change with the degree of substitution
(the number of substituents per anhydroglucose unit), even within a single type of
cellulose ester. For example, diethyl phthalate ("DEP") may be used as a
plasticizer for cellulose acetate with a degree of substitution of 2.5 or below;

however, DEP is considered to be a poor plasticizer for cellulose acetate with a

degree of substitution of from 2.8 to 3.0.



Functional additives are often m xed with cellul ose

esters by conventional nelt conpoundi ng techni ques
wokioeh2isai ol ve comnbi ni ng the cel |l ul ose ester wWeTUS2006/020116

pl asticizer and other additives in a twin screw

ext ruder irclloRAtRARRYds3 EoMlirthiigd with GRS

appropri ate tenperatures anéﬁhlr es\gﬁirlg C%S§acﬁl‘g8¥80r§/entmnal

mol treelf compnnmgﬁlg&enkmiquecwhtuhnﬁ@blvélﬁinhbihmg ehe®l181ose ester with
mxt re. b the ime the materials exit the extruder.
i aﬁtw%&%n %Ié’éfhrtléfsﬁ; 3 vin serewdatrudes with appropriate mixing

co ture throu

i ?E&%???? aad o hﬂ#b%?aie T e e S medeen
t o entagdreamsisicombihed dullaldst eaBitnixsurt BO et 81 nP¥erials exit
vvat e}[l? or air and cut at regular intervals to provide

Gridid Hesityriplly desigblenie evimde, the emcdteme@ompounded

f &8??%1'82% e MR R By kes. B ool 2imm in

can dienetef 9‘ol B lﬂnb extrgis peah@d. | Bhib btrdndgs &8h lcéﬁl@@ﬁy %fef*‘ br fif and
the functiognal additive is thermally unstable at

t ypicEbt resvasduiaarlsdo pevisieramifons anddssirebla miak end shape, referred
cel 'tb'%ié;gi%lle{sr b]?aéérgﬁees «and ot her cellul ose esters are

sonet manu red in the formof a pellet. This
pel | et i Mixingd & iff@akitlg afehdtiBnhlla8difiRt béRbleRlyA g)éj&?lﬁldggEster
r eadi | %{) ahsorb plasticizer or additives.

conyeéh F&ﬁgicultsf’s@ﬁ@auﬁ lﬁT@ﬁletceliRlOS@SM@nOlcﬂlﬁdima:tmmﬂl additive is

(26 rature eneric, tw

des ?ﬁ&%‘gﬁ}’ ﬁx?s[tz[b? %ttetﬁ)npa? compou tlerﬁlge HILCSa %p}: gyaag}plq:,ggllulose
not indaebiteandronilr celthladcanferslie s&ﬁeﬁrﬁ@s%& c%.ilred in the form ofa
penetration and nonuniformmixing o asticl zer

wi t Beléte Thiropalebis quite haed et in 1tsnmatla*als$tatg dobehmot readily absorb

h | et but .
T, Y B A G B s
t emiz60e270°€ @R twEhetARITBénHie Haf i 18 lﬁe molten strand

cellul ose triacetate occurs at 350-360C.
s o néxisiagthe exéyderdis heticenble runmleltgd &eassdub nwmamawpahétmtmn
e .re torl es,

%%1% %(?mnyggglan %XIP% gf‘ t:l?ﬁpgals 1<aizer VS[SI tpg ale@;thﬁéqe{let Increasing
pr Oﬁ%St‘éhi@Qrahﬁe hempinidre thd ﬁféltmg%@t%tdo bﬁft %hth-g%% ense of
pellet itself also may be the desire |na ape o
as, incerasinggelepwith inoreagingdernpahiuecbecaise teemalaiesriadation of pure

product. I.n this case t be desirable that the
cong%iﬁ‘é% © t”%“%“%%“é‘?p%@éﬁ? {28 E &‘b benorpegime additivas may be

pl agieialzPdensi@ns andh QNG
of deg at i gln t gn berlthg\l/s tgg%'(t%{ Sk%ﬁ%&%gmlr é) ch5 %ﬂf%lgﬂ%%g% 1.C
€0

pr otgEcorpginding e matenal, fdllowed tyanyie pakcessas toebn the final
pai nt of sone

col VifiCEt Rl I brtyRel et sieiedhn gkl tretshse sraes, for

example, in a controlled release matrix product. In this case, it might be desirable

that the components not be exposed to excessive heat. Certain plasticizers and
other additives can lower the onset of degradation to below 300°C, and their
addition can produce additional color. Lower temperatures help reduce color, but

the high softening point of some cellulose esters requires increasing the

temperature.



3 WO 2006/ 127830 PCT/ US2006/ 020116 In addition, nmelt

conpoundi ng or nelt processing of cellulose triacetate
WO poopl12%880 cs applications is not conmercial |y REEDE®06/020116

because it is not practical to nelt process cellul ose

triacet t

s decBaaitp et bampliBllrBL el roRGielle of G ikt in
sof ﬁﬁl@ﬂioﬁ @pplﬁ:@ﬁor&idndstl comnadrcialpy aabllednemse;lt 1mmpmckma;hto melt

cellulose triacetate filnms are urre produc
sol meness cesdiniasg . rippdatAaiys) tQ obis i tPPU’ésreﬁaé‘yYB o its
| n}_rg&r %@%%tlbﬂ&%\}ﬁer&ﬁ%é % \?}ge ?osﬁg:i thHééd s%gh% gtugon addition of

f unglabt@ils. addhinheteial cenmbsa teigdetant Gisas efet@rrrea’d}% @rdtased by
t he di sadvantage that the formof the cellul ose ester
i's @iémmggsémg and t he conpounded product has to be

oot Dbty Sl add e Smad BF MIkchl b A OB sfr by

adv g{él eaHBourdth dTBkRvdvef, Ed1eént bt compbitidingrefuh@ionalradditive
granul ar precipitated cellul ose ester and naintain

t hi intelesdl @stﬁmlm hﬁstheeiiwm@mhﬂghq foemeé thegrlbglese ester

ester. with. a ncti onal. addi i

et BrteRrosRe g AR EShe s 1y W bk Bf g oxraded o
" CORRBHN IR0 oBhR WAV e Thivh (R9L! dell@t) aﬂﬁﬂmﬂﬂ besdilvantageous

i ncorporation of the functional additives into those

pel tetske Tirdres tse of thiepallgtor garmrmfsmpﬁatﬁch celbdessi gstpr and

pl astici.ze |t|v ce

est g}agﬁalﬁaths @?ﬂ%ﬁf’yﬁ”éﬂéﬂ‘flﬁg og%m l|mz§1(1: thte éeli‘!‘??%? ster gt 2
Pr o¥irdBona 89RO UTHES iR tiase 1%&6&6# in ﬂliilsﬁddsﬁrﬁ)l@ Ehape, the
heat, and wi t hout chang| ng the general formof the

cel 'ednymeindisg rstape Wo@td ostyMvrY tcopc eI liskvEsrpoxtiq oof  the

presen vent.i on. rco t hese probl ens by broadly
pro ? ’éaq ﬁ@i&\‘/ E?rm ng conpounded cel | ul ose

by conbi nihBg R &%leecu If&ss méhod dgdhirbdiRin agaﬁﬁst@clﬁét\@'ahd Rgher
agent to forman adm xture. |In one enbodi nent, the

pr esédltlvemmmlldnsqﬂstﬁwai @eﬁlcalaﬂwﬂbdoﬁe@nacﬁ'ﬁfm@m@m@})mVlde

cel l ul ose rai.n ul.e at .| east
addPCPHRO %‘i!{lﬂ% ﬂl?l‘}hfgﬁﬁ uged e andy H‘e?H{C g general
by %}ﬁpbmggelﬁﬂgs%lést&gagtest er, an initial quant ity

of an additive, and a swelling agent, and then

renmoving at |least a portion of the swelling agent

fromthe adm xture S%MXR§06PTMQMed

cel lul ose
The present invention overcomes these problems by broadly providing

new methods of forming compounded cellulose by combining a cellulose, an
additive, and a swelling agent to form an admixture.

In one embodiment, the present invention provides a method for infusing
a cellulose pellet, grain, or granule with at least one additive. The method
comprises forming an admixture by combining a cellulose ester, an initial
quantity of an additive, and a swelling agent, and then removing at least a portion
of the swelling agent from the admixture so as to form the compounded cellulose

ester. Advantageously, the compounded cellulose ester comprises at least about
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ester. Advantageously, the conpounded cel |l ul ose ester
conprises at |east about 4 WO 2006/ 127830

WERAIUSRAO6/ 020116 0.01 %or 0.1 %or 1 % or POE/UR2000020116
or 20% or 30% or 40% or 50% or 60% or 70% or 80% or

20 16.0Y 1000, oPlocl 1ol B § 0o BHBNLY ¥ B 48D 5004 or 60% or

additive. a er “enbodi rent,

pr oviadesr 80%BE DO Y, b @ieRihh ofithe Gl AR Gy STHES addVe.
|n|t|alngﬁant|ty of an additive, and a“swelling agent

are continethey opbediment, Bgninxention prodides momithgd atherein a

| eas rtion of .the s [ ent fromthe,
o R LBt b sBEEES PbGie ssent
est ejomblifed!tbiyfeld eATR@HIXIRBbnd FEoviNE 11?]%@9% ?eﬁi&'ﬁ of the swelling

conprises |l ess than about 10% by wei g
i ngraganieans theeddag e sor asrto fore ecumpoundsidstiluigsodster. In this

wat e enzeng, sul.fonated castor oil, xylene )

o (boaTRGRD Sl iR Eoqpises s i P04 oy weisht of
cyclinfhedian@!seleeita! Ingic@id i

BRI EFQ@DESCRI PTI ON ﬁd‘éﬁ%éé% vﬁ%ﬁ%ﬂ 85?"’3 ’ ]?%’Eg@é SHifonaied
of pRgEHNhpkderspnivlrenag ngonopot rodl, siaepdi suifamated pine oil,
i nventive sampl e .over the course of 27 hours. DETAILED
DESC%$¥%#¥¥PQ¥§ Xﬁﬁﬁ@E&QﬁﬁmEWEUBFWéNTS The present

i nvention provi des new net hods of form ng conpounded
cellul ose ester by conbining a cellul ose ester, an

addi tive, and a sW&IEF RESCRIBTION OF OHEH DRAINNGS ur e.
Combi ni n .thean redien%s can be acconplished by an%
known ni xIHHC € iniEe Of PRYCEEPRY coBRAng contral Sampledto an
r ol libgitil 8 sdnlY biddhé Eflrse SONRuRET . over head

stirring, sigma blade m xing, and tunbling. Unless

ot herwi se indicated, all nunbers expressing quantities
of ingredients, properties such as nol ecul ar wei ght,
reaction conditions, and so forth wused in the
specification and clains are to be understood as being
nodified in all instances by the term "about."

Accor di nPBIAILEDRESCRETIONCOF tTH{E RPREFBRRED FMBOBRIMENTS
nunerical_paraneters set forth in the fol] ow ng

speci fi cdtF SReSHMNEMIOHRAVIEPRAFE medheds gl fpoRingwompaynded
t hatceli@YseRleY bﬁmﬁinggggﬂlﬂﬁsé &k d85E&Te %@ ?gﬁ&hﬁ? agent to

sought to be obtalne y the préesent i nven

t he fomr yn ladmstturee aCbmbinirgy ihedhgpdicar®hRbe ®bomplshRE by any

I eaﬁ,l be constryed in_|I i gdht %f t he nunber of reported

si g PYR mm&itaqlpgquesmc uding, but not limited to, rolling in a cylindrical
container, overhead stirring, sigma blade mixing, and tumbling.

Unless otherwise indicated, all numbers expressing quantities of
ingredients, properties such as molecular weight, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in all
instances by the term “about.” Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the following specification and attached claims
are approximations that may vary depending upon the desired properties sought to

be obtained by the present invention. At the very least, each numerical parameter

should at least be construed in light of the number of reported significant digits
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WO 2006/ 127830 PCT/ US2006/ 020116 and by appl yi ng

ordi nary roundi ng techni ques. Further, the ranges
war@baerssm this disclosure and the clai ns ar eP¢TUS2MAE0R0116

to include the entire range specifically and not just

t he n tated to

t o 1R AeAbR oralilly RIRE b Huhl i aiges Xted in mis
bet wéistloddr@ad thOclatmed hréfhtentdod toaXATRE Be dntird sﬁemﬁcally and
etc. all fractional nunbers between 0 and 10,

exarfiftéust fe endpaini(s). Fpr exsmiple,3, raegecstated torkeb Q h>e10 1s 1ntended to

endp, 10., Al an 00|ated
chema%:dgﬁg&sa@ﬁ%q? B&hpers g‘?(}%'u%%(g ?ﬁgﬁ) sych ag, for exquy 1 2,3, Gy ete,,
to Gl fiytionsianBdRes betwdeni 0@ dewr E}@an%ﬂ@@'Sf hgad kv 6. 113 etc.

i ncl ude and di sclose C1 and C5 hydr ocar bohs ™ as” vel

C2, andth fahmipgmts ﬂmﬁ b@aAbon@ranmawocﬂawamh d@nﬁdmdbu’ttshment
numer | ranges and s.setting forth t

D oG s B B BB TR LSRR oS b ket o ymgeifically
numhblﬁﬂé andl dissloeet; TRt b, 'h'j}drotcgk%oﬁ@%g'\{/élp a@’@% 5and C,
are reported as precisely as possib NUNETF | CA

val dwdrocathgas.er |nherently contalns certaln errors

necessari suI fromthe standar devi ati gn
found in N%ét@* ‘% @f‘ﬁ ‘E}%n‘ff’é%“%‘ia 5 384 PEABFES setiiag forth the
usedrbl Rops oﬂtﬁ@m@éﬁtidﬁl a?@app?ommaﬁ@ns th%?lgmeﬁ%ff Valh%hcsle%ﬁh in

their plural referents unfess the ¢ontext ear
d| ctthe snecidiclesamplee areFeprories asrpjeel,selyaf, possibie Anymmlencal value,

d ticl t end
Pl T e irrede SSRGS wtamBoRgect el et as o b standand
pol Ya¥Riation Furd'ik 't}feluet%s e@@&@feﬁﬂ{gexﬁee{sgreﬁl&woy t ion

contai ning or includi'ng ngredi ent or "
pol ymer L&Suﬁibhﬂem.ﬂm:mﬁckmﬁe”d&hﬁ?mﬂh@hédh&hﬁ&thatphud

e BB e e SRR e e disnies ey dioreXaremlaarifggnee to
't 'as‘ pBRAN:, " bPRtshabed RASL, "1 iHenfRITE thehf %fégﬂgcessme%ﬂrmalqng

elenent particle, or method step, etc.

t he ofe @hp@lﬁlytmf pwiymlersaortarmtl@ Referehdeodh a bcuhpdiﬁ:ﬁﬁl cdffaining or
excl.ude..t he ﬁg;esence of, er conmpounds, catalysts,

mat ePIAH0E "3 ipgredigat °rn% Yot is fyendeq fo nclude ﬁthm‘ ingfedients
ot hej; ottRH pHlyRRAP %?&%Velgaﬁedf'dﬂﬁion B &R n%efi met hod
a

steps, etc., have the s unction as I S named,

unl ess eﬂhwé&atwwmgﬁbnﬂxﬂﬁmhhg?afawﬂmhhg”hﬁsﬁﬁﬁﬂﬁﬁﬂ&@%am
f one or nore nethod steps _does not

that, th t
pr g&%’&%“‘%ﬁ&‘%ﬁ%@én@@mﬁt BHrke: enmethedstipe Sist, dpRresent in the
bef %ﬁlp@éméﬁ Le rértfcﬂ,for ﬁl@fffgg NG o€ 'tnh? g3l %Ii‘esence of other

|nterven|ng met hod st eps between ose s eps expressly
i derspmppents, dMialggv,enatetidig daetidies intethodl EPSCES S e FdntiP SheOdther

' ngr ec c%rr]ﬁpsouln %13%6%% %Q}tl%lr:ats method steps, etc., have the same function as
what is named, unless expressly excluded.

It is also to be understood that the mention of one or more method steps

does not preclude the presence of additional method steps before or after the

combined recited steps or intervening method steps between those steps expressly

identified. Moreover, the lettering of process steps or ingredients is a convenient

means for identifying discrete activities or ingredients and the recited lettering can
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means for identifying discrete activities or

ingredients and the recited lettering can 6 WO
WQO@611BIB30 PCT/ US2006/ 020116 be arranged i nPEMYS2006/020116

sequence, unless otherw se indicated. The cell ul ose

estg ' pel |l ets,

po e?rgaal}lrée(grglaé Isg@,yen? %%%;eg‘bthw% Qgﬁlﬁgcﬁ%denbodl nment ,

can i ncl ugecallee eftenedn enialang phymeal sBapeh(eas petléte,rpowders

groups. Preferred cellul gse esters a_degree of

s ubgliamlm,uf&wrso jand, in ong gEbediveat, @R I%aﬁ‘gft P@%%Pﬁﬁﬁ@# groups

anh%ur? g (ﬁsf %nﬁ%fﬁﬁ)éd dJe 11010s& éf %v a %&%?Hfbstltﬁu&(l.e.

ree o

pr efimabivér b1 ubsRQents per a?:hpdro gmb@ga:tuna) 6f framcabonr @7 to about
preferably fromabout 2.8 to about 2.95. In _ anoth

fen‘oé@; freorte, emhwélrm@xgﬁb@dqgre@fﬁgbsrtmmqnowrre%%raghhéﬁ@naqu} 2.7t0
0..7 t |y, f
r o“t]e U?%S(S,t%l glé)get %ie ?}‘ablﬁu&?rﬂ a%%ﬂt g ?o ?&Itef 9? Yin' ddfler

abofit® et nor &

cel bpbesigichs HRId gtk b subsi@tian vsqm‘efabwrﬁgsomlm abaut 2.0,
wei ght (measur ed as described bel ow) of from about

5, 0@l mwratpeeferahbofromoalmatt tlohdo abewie 19 efurthempre.f preferred

about OO O 0to out 300 00_Dal t ons

or P IR r  FiBt FBRnb oSy G B G
Dal H@é&ﬁbeﬂe@é&yﬁ%n@ gduuib OGQto%b&fzﬂ)qu@mdlﬁ)ﬁs ,GorEpfferably
esters of cellul ose, nore referably C2- C20 esters of

cel Fomoamut 260Q0 tonabest 300:9&) Baligyisyartbevengners pasferably from

cell rably C2 to C4 esters of
cel P‘?ﬁlﬁi? 8@@&"}/%83%(?91@6 PP ary cellul ose esters
are al soppireh&r E&ﬂﬂodaaésttér@ tébﬂ{phye T, 865 T dss ©€Icklhoss more
esters for use in the present invention are sel ected

f r opreféreblyiatffzo cstnmoﬁcelhgowt ancb¢ven nagye prefereblt(e-Cio esters of

cel | se triacetate .1 acet a hal

col PHIMIGE anRERoR Brepany o IR Gy RERECY oshloRE; $hndary and
cel ltéﬂlﬁ*?%eltlﬁlb@gsbéﬁ'ﬁérg als6 Eféféﬁéﬂs PaRiRRIRPRéRrre € £ uldse S&ers
tripropionate, cellulose acetate propionate,

car lﬁm)w;ﬂmmyp]@eeﬂt ulvesiorpare seleatcd from the group consisting of cellulose

b | ] ul t at
car ey reelyiecererge DB SRR s Sargpigipurec
acetgffoRUIpiidhe, SHIRAT FibudibeM dIMRE bRPiGRLe, téllulose

one enbodi nent, the cellul ose ester has a degree of
su b$rtlplbp1k)natn, céllﬁlo&macﬁ:ttg wpropiofate o caboxymahyplcelidose acetate,

anot h r enb cel lul ose ester is

acet® QXW“? ﬁdlﬁ Wﬁﬁ@.}se eg?te SPIRIONELG: i€ OWnFYhé'fﬁ gﬁlg tht ‘acetate

2.5 bh%rﬁ@ %Hul%s@ace?arﬂ«gbutﬁa?é Kabht, dhaamxakesihereof. t O

about 0. I'n anot her embodi nent, the cellul ose ester

is cel | ulhosee @nlmichtnentv\ﬂlb helluloke gﬂaénaefa degressefistibatitgionof from

aceta ou’[OI]c 0 ]’;or a out Q%Utln angther embodiment, the cellulose ester is cellulose
acetate with a degree of substitution of from about 2.5 to about 3.0, and
preferably from about 2.7 to about 3.0. In another embodiment, the cellulose
ester is cellulose acetate with a degree of substitution of acetyl of from about 0.5
to about 2.0, and preferably from about 1.6 to about 1.8. In another embodiment,
the cellulose ester is a cellulose acetate propionate with degree of substitution of

acetyl of from about 0.1 to about 2.1, and a degree of substitution of propionyl of
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to about 2.0, and preferably fromabout 1.6 to about

1.8. In another enbodinent, the cellulose ester is a
w@edobk33® acetate propionate with degree of PCT/US2006/020116

substitution of acetyl of fromabout 0.1 to about

vo Suerely 8300 AR 30dR Phbis: Ao MimehOMOMANBE estr is 2
abogdllufbsb acdtate aigtatewith dbgde nfesmstlmhm cfdcktyl oSgomsbeut 0.3

S utoePbBk 1 by GEEE ¥ SR EORBONY0! SORLRabbR7S 1 dbou

an%g degree of substitution of butyryl of from about
. to about 2.6. The cellul ose ester is preferably
utilizedThé celfibdecésesitis|prafetablyt halizddhe slﬂﬁic_msmt levels that the

conpri ses from about 5%tooabout 95% b )ﬁ() I'gtlgt
cel admiggue sgmprises fmapbewbi’ 1 phartaddatoy teeliplosg ester,

90%

or sl 9P, P 30958 B 50 BT (TR e, an v
cel in@%ep?efeean € fromBS 807 0% B Hbduld 8 5%Mybiv¢ight csttuighé esdr, based
the cellul ose ester(s) and addltlveSs) taken as 10

0%
by umngh@ conghiged Veightafdhn @lluh)ge @%@éﬁ pia¢ aditivegsy) daken as 100%
n@)un that swell, or "open up,"” the cellulose
est * W t hout di ssolving that cellul ose ester.

That is, swemn g @Bt @ BRdestem, ate/@ingunys thiad dwedieot '®psn up,"
than about 5% preferably | ess than about 2% and

noréllemeélﬂhqsg@styr |t switheah digselying1 ik eelilpse gsiery pEhat is, the
e e PR wilp G b s putR o tbaR T iaftndth 2%,

Fur hltE FrioRg ﬁreférﬁlﬁy%h@'théxﬂ&)@@ ams sofible if Whé kwelting Iagent over a
swell the cellulose ester such that at | east about

0. Ope&rdaskof aboutok26 mingtesahamoncendkation oD% by “@%hbeellume ester.
0 0 0 0 0
0 s, B P S 4000 S A Sl e

or , {1APIP1eAst aBHYOD1% & %0195 or, 98% B, 19£b:90Y; orps%fcﬁrmloy 5%
at | east about 99% by wei ght and nor e preferably

aboot, 190086 BG}%WQJ 3(9% ob OV, 5§%ior, G0% quaﬁ?’q qry 8@ of, 9% or,

PR o Yt Tt B bt a2 by R Fplipaoiy
Pr {5 SbuB S tyNGei BB BB moRE hiefi@ab P UboR oo by Wweisht 8fthe

to, those selected fromthe group consi sting of
ket ontdl, quantity. of the eddities Wik b yihtemnipgd witdt the eplluless estes and

et h tate, acetate), alcohols (e.qg.,
g%%? @Fﬁﬁiﬁﬁ?"ml?"%ge%‘b%ﬁ 10se S¥fher s, carboxylic
aC' ds ( ePQeferré‘lPﬁibélﬁncaﬁgeﬂis 1nélﬁﬂé Y erledﬂ ligdited to, those selected
supercritical fluid
from the group con51st1ng of ketones, (e.g., acetone, methyl ethyl ketone), esters
(e.g., ethyl acetate, methyl acetate), alcohols (e.g., methanol, ethanol, isopropyl),
ethers, carboxylic acids (e.g., acetic acid), tetrahydrofuran, supercritical fluids
(e.g., supercritical carbon dioxide), and mixtures thereof. In a preferred
embodiment, the swelling agent comprises less than about 10% by weight,
preferably less than about 5% by weight, and preferably about 0% by weight of
ingredients selected from the group consisting of water, benzene, sulfonated

castor oil (also referred to as "Turkey red 0il"), xylene, toluene, monopol oil, pine
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(e.g., supercritical carbon dioxide), and m xtures

thereof. In a preferred enbodinent, the swelling
w@e®at12m8empr i ses | ess than about 10% by wei ght PCT/US2006/020116

preferably | ess than about 5% by wei ght, and

Pr eSier @foXaBP R O AXINELA, GleloneRgoRd] Edtin: Bhe tbifin.

from’the group consisting o ter, benzene,

sul Sioudd ¢@d sweditgargent inclidé s mixefeof @ dranas of Watdkgyenzene,

doil"), | eng,  tol , | oil, pj 8 WO
ORI AT TN TR A
o g ELSEASH P EF PO BB et

of  @fioraétrdidl the@bmbhled iveidhe oZcank of thestlihgediertd wdAbE fess than
oil (also referred to as "Turkey r

) ed oil"),. xylene,
t ol @home 10%dnveisht, sreferally dess ian abepy § 6yt eeichf prd preferably
cycl.o CVC - di ' and/ or
¢ ot P PR e o AR SR B PGk Reny Vot
i ngr edi eThSabidt oPevdBESadehituiilizad tithe k¥atie ra&theditshould be
preferably | ess than about 5% by wei ght, and

pr efnengigiopnt %ﬁﬁ@iﬁm@@/@@ﬂu@@}’@ﬁ@eﬁ@fﬂf @Hgvvﬁlétfmcelétmemqﬁ@x, and
. g ...of i il
?%e{f’f‘ﬁ‘% Bﬁqeﬁ@@%@% ‘9%"%%3‘% g‘g‘h‘s} %‘&???}1%%‘8{‘%% @%ﬁﬁ%sme‘%%ég{l&? fils also

suf fniefd'rﬁﬂ& tHafthe deeuat ¢flsWe @B agdnd ifliAdbesnel dmblie sufficiently
cellulose matri x, and thus adequat el ill di sperse the
i

addlow thet aftar anghied of eonsac sintepvidls therpsitetling, agept ang adfdiye, the

prefer.abl e .t-hat the unt .of .sweld i

b PRORA R LR FERE e Glon i ek BB AR il sl fpan
of gy aThistwéid Widhilyhesuvig bvidight agenss Swvedlimdshichi:odlulose
the swelled cellulose will be dry-to-the-touch and

f r eestér| afifrorg apewttQ.&ilde apeutrkl, andanorg preferabhyyfromigbeut 1:1 to
vvouldii%i_ ally result in a weight ratio of swelling
age'ﬁl?Q.u I'ul ose ester of fromabout 0.8:1 to about

3:1, andTHRARIIEVES)REaPWIth tHeRealOsinethods fsref@riblyh functional
1.5:1. The additive(s) used with the inventive nethods

i s pddifies. dbisyrefefratthal teadditize giodifyer pratedt sompe pfopeteef the

that .t he additiye nodify..or protect.sSone.pr rty..of
 haboblfe s KR PR R TR REY o o
t NOg&,sEing Corepladilcpittd, RertHaP WRbilBORS labtib8arR, ultraviolet (UV)

pl asticizers, thermal stabilizers, antioxidants, _
ul t stabiligeretac(d sigbilizers béid beawengersadyes, pigradsits, kagranses foslyding
scavenger dyes igments, fragrances (.incluyding.
cdoPaTrEke), BT el R A S R s .
agr ?_Qslﬁkidéﬁ,a lhefRQAES afestiliRry - inseddi@fidel,Citdes , miREAS)C| BlBSctive
fertilizers, insecticides, trace mnerals), bioactive

c onpounpeinds é.g, phaphasawticas miasiidamentretitagaiiaals), indicators, and

nutraceut i 1(1:al Si)’ i ndi cators, and
muxtures thereof.

Plasticizers are described in "Handbook of Plasticizers,” Ed. Wypych,
George, ChemTec Publishing (2004), incorporated by reference herein. In one
embodiment, preferred plasticizers facilitate processing, increase flexibility,
and/or increase toughness of a product containing a polymer by replacing some of
the secondary valence bonds of the polymer with plasticizer-to-polymer bonds.

Examples of plasticizers suitable for use as additives in the present invention
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m xtures thereof. Plasticizers are described in

"Handbook of Plasticizers," Ed. Wpych, GCeorge,
w@h@ailgms3®Publ i shing (2004), incorporated by rePE&r/Enme6/020116

herein In one enbodinent, preferred plasticizers

faghli,hat lf‘ut parrﬁ h6e ﬁhmd tb o, ﬁfo@@%&e&l&@ o kikd g'roug %ﬁél@ﬁng of
oug l'yme

i ncrease ness of pro uct contalnlng

by dimettati Iﬂﬂlaﬁﬂ&e dra:fhyl tpiehadseo dﬂmt}gl plahaatee dklmnydsphthalate
the_polynmer with aStICIZerp%% r .bond

Exahaépé@wéfphﬂméaé%. e ylepanz p fbé‘?ﬁ el bt elgelate,

n
e 02 BBEE3H HEHANLLL By al, ERHER phogppajs rcresy
t hmsplﬁt@cquﬂleﬁylsxm t hieis@iphepylc Qﬁlss;ﬁiatel)l,g aafl othierrepHogphate
phthalate di et fhthalate di butyl phthal ate,
i cstiyRtiysis higonsl b pHip Gy BRLIERES el C”é%tﬁaza}?Ptyl

?Pf@?ﬁn g R r%éerﬁ%t{éi e roBgs gaiizer
tripiagae MSM&) &ﬂiao@ﬁﬁsmprolﬁbﬁmp hﬁbxﬁymp, phﬁmel mte

bi s(di phenyl phosphate), and ot her sphat e
dernsvlmtyr\ates glgase dmtay IProspTsie etricHiy Ef(nz gbyRolr2-gibylpeyanoate,

h

ot gl EbE, PP bREb Ere B polnrbhie gfiell Boaopye
pl asdliy&thylehe glutavieyl | ityethyflémemsideidates Xpolydlkylagotoside, 2,2,4-
trlproplonln trlbutyrln sucrose acetate

. s oisimsfhydtle3-pentarsdind isnbutyaatpr dijsobittas, phibakie Wriecﬁéolmers

D oI ?,g bggaﬁac% Ey l1 ,geti}lgar.ﬁ%glo?% gé))éltf;qt}}eynlgﬁﬁ gén%éﬁ bsg A~ Og]thexyl)

pol é’cﬁ?aﬁé"e@ﬁﬁldﬁieﬂtsgi@bﬁ 011Mdmwbmae5ﬂ00| nat e,
ya

pol kyI cosi 2,4- trimethyl-1,3-pentanedio

| sobut yr Emnplm ¢f§5% abwlaﬁréanqdﬁv ﬁtabihéera guitabledpiisy apadditives

d
aI i whtgg tpl?ers],%xg 6%16:&801’1 B}"g‘tdtfa@ﬁr?{f? net 1)?11 e)cdatg 3‘90 %elected from the
epo%qu b Z edn§ieie aBf OibenzARskoMs) t %ﬁ&%lefsheh%ﬁ)xytﬁ&%ﬂﬂeﬁ&e

absorbers and Wstabilizers suitable for use as
ad dbemzvmmqnn, redoecingl @mnbenznmeh salighli¢ estarei@e;, 2udiakylphenyl

Qgﬁahgﬁ f@ of- 08@?-?}’%{13(, JeH F@tgt%fj t Fﬁrngénrinigggderg/a%vgs oxanilides,

hy dp @ RRRESRED BRORE steri AARANNEFEN BTMRine, BB A1 1Y Bindered amine
nmonobenzoates, salicylic esters (e.g

2, FllmtabWh@Teﬁ%LS); admpyungs g)the @?n@]@u@ ,thngqsorb@ Cyasorb®
byl por CRR R IR Ry e R B A Brodust sedgs, and

st efiigatds YadhddrdeneshsambbiR@nd btaBillizers 6RUAGHEAN S rés aPibout 0.01
compounds in the Tinuvin(r), Chimssorb(r), Cyasorb(r)

(avtd dkouk 6% by me@hhd;asqhupqmth@uwrght(ﬁ\m peliyleserastsmiaken as
BASllzaoo/prbgl%Je%h series, and

Thermal stabilizers may be necessary if secondary melt forming is desired.

Examples of thermal stabilizers suitable for use as additives in the present

invention include, but are not limited to, those selected from the group consisting

of antioxidants, radical scavengers, radical terminators, metal scavengers,

peroxide decomposers, and metal salts. More specifically, thermal stabilizers

may include compounds selected from the group of hindered phenols, hindered
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m xtures thereof. Wabsorbers and stabilizers are

typically present at about 0.01 to about 5% by
wowioght783based upon the wei ght of the cel |l ul oSEBCEES®06/020116

taken as 100% by wei ght. Thernal stabilizers maybe

nec

o L R o e ARG orsol. Some

addprefered theamidh estqbnlmmtncludavthmel onid ivndeuthe, nebmﬁs Bgaox®,

om t he . grou

not limted to, those e
co nlgg%fW@,gandiqgag EBY?‘@BE)&Q ?félaﬁs cApt 1%%@@{ igclude organic

d
SRR AT (TRl RAERIRIC IRTAGE, Ci more
th eprﬁﬁrabiy @hid,) plesnyl, andiyr iripheusd hogpiiosibsg ﬁzﬁhaﬂhﬂﬁ useful.

fromthe_group of hindered phenols, hindered 10
2006/ 12 7@@@@@@9@@@6%@@@@8 metpliagenss e Biegi td’ééfeélpt limited

hat yir @119560% e%tedq{o%‘?fe cg.g)%t%ﬁﬁéah d al?g'lgne{mé%f“gaﬁg‘ ingluding salts

t heré erna I'ZEer's |nc

t hosf ligtahe, u;ﬂdﬁ:ttn ,{ petasstne s rdbiglamoXdeiim, Bergditms (hagnesium,
and Irgastab r) (avallable fromG ba). Antioxidants
ey C4l¢{BIm,§Eo Acbari Spitehle morganicing peaniggeid salts of alkali

|(Dr é%n(ear %%TIHB ﬁet% %cef{%& Ib?{t §d gﬁn‘m 8l ‘t(% h}ée(n @c{ %ggsp E}ﬁ»%;gnates
bei n;@ir@g?dntdaﬂwnatreh mm&‘ wctat@(amadt@@ nifitatekl dx@hke®, phosphates,

stabilizing netal agents include, but are not linmted
t 0, 2qeHRSePIOBioBRCE @I ,ra@ﬁqrmﬁ@r@tmxsofo’ﬂ"h@zmaémablhms are typically

2 KBlebf ol TES o B O BB 3 By @, bl Uty from

um p assi um cesl

rmgmm 0/T%% toCabloGit Mbysﬁdﬁgm; haded uSditthb adthiunigiibfttieddelulose
|nor%an|c and organic acid salts of alkali and

al kedteriakemes 408%; cW@léht but are not limted to, the

hydr oxi dgs.. .Gar car baona
citrat esﬁ YeSRg %)e used?o rovllgi[%g 'R&H t?mpg grv1(s)1)1(£§°/1|efcl ct, Examples

phosphiatB.or aaﬁ@awseﬁoluw o HBaAbEBmited fo, thod® delea,tesd H6@Sthe
t her eof . Ther mal stabilizers are Lﬁ/gl cal I pr esent at

| eveloyp efnsistivgoiBoliSobreobVioles 1340 |1éhC L Brgment

bas et LR Testar Vint o b e i%ﬂzlé?b%lg el thereor.

t akBRaAgled 0P b¥sdoRE @k or Dg@@l Bﬁghtéﬁeruﬁiéﬂlﬂcﬁldﬁ 180Kk 6ledted
desired toning or visual fect. nples of suitable

or giamchelgresp rensistiag of Berovwdhite an@ECQanghfduoqhts:ts (evailable from

v o ol QR e G diebRt Ob- GardiisbiRtrorg Bhgman

2 8 Chemical Cd:& ?ﬁfy? | fRdrodt&th 8ind $aix fereslther &I fORRApIRESF sRebdalty or

and m xtures thereof. Exarrpl es of fluorescent dyes or

opt hewsltylyies ncduder thdmhrmmlcmé nhetesbrageicatyesad The inventive

method is particularly advantageous because dyes and colorants that cannot
withstand the standard melt compounding process due to volatility or thermal
degradation could be utilized in the present invention.

Examples of suitable fragrances, repellant scents, odor neutralizers, and
odor masks include, but are not limited to, those disclosed in Fabulous
Fragrances, by Jan Moran; Fragrances of the World, by Michael Edwards; The
Hlustrated Encyclopedia of Essential Oils, by Julia Lawless; Chemistry of
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fromthe group consisting of Eccowhite and Eccobri ght
products (available from Eastern Col or & Chem cal

w@oivpaeis3) Eastobrite OB-1 (avail abl e from Easp@®ENS2006/020116

Chemi cal Conpany), fluorescein, and m xtures thereof.

Ex aﬁmm?gﬁntog’uﬁs%&%f‘ lpthy Pafil JOQVELiYeidy el PFAﬁV&iﬁce. Foundation

t her romc an otochrom c dyes. The infventive

nmet Re@rdnse iaiidd 9% Thy Erdgantcadéondatbac@ise Yayles1 993, each
col orants that cannot wt afnd the standard ne

) t |t
consomaratet Pr siascedgento RSt frpgreneed pay e seiggted from the
d t] 0 ik . . .

o BRfB seRRa oF pafhbah FARILT pE, BRAIATbionelipl, cortain

scefidshydesiafd sttty @dmplex perfinne migwhess, plasksxtiaots| matemixtures

but are not |imted to, those disclosed in Fabul ous
Fr abheraeée She Byeniae mvethag is nartigiiarhcadyapiageons bogupeiiragrpnees

M s ' e
M Ul Gl 501 B BSOS O gy
200feARA4RRraRHI SALOHE BAQLUGn tHermewanhvitoat ances, by
Paul Jose Tei sseire; The Fragrance Foundati on

Ref er encExapplgeofiusblepdicatprsdpnreds theguergat ingentiondpglude,
Yi . i f in.
G L R e e R

C ONFiofhird IndiatHe N0 idlcatord int kdmper@Stedhdicatotsn dxafiples of
citronellal, certain aldehydes and esters, conplex .

per suiteblenpRt indisgtory inghudecthope selected depmprithe grawp consisting of
t hereof he .l nygnt i t ] thgul

advl ein%pe}%}bazel%’eié%%gﬁﬁn%r@ﬁg’e{srgp%%ﬁétb@aﬁﬁe (E)l#}xv&[e%lﬂg’t gheéh y

t heoghad dasElopinbl B108RoMdLREI @R ERiUd Bromothymol blue,
volatility or thermal degradation could be utilized

i n phenopredsuatiral igd.dhymelphtheleimplizasingfellewi tresiokin O, nitramine,

i ndi cat ors .for .use.in_the esent .inventd on inc .
oot o5 StiEoeREoi B Pl X pBle S here ARy TS Brrice
c ongk srhpRY oAempEtatiRélinddairSinclud® kb éhromididyed, Sich.as indoine
redox indicators, and tenperature indicators. Exanples

of blgi spaopyrap Berivagives tEaampleseif suitablarodax idicatersdarlidedhase

th i St i f phepol phthal ein, .li.t .
¢ hyFOPET L E8  Bheafr o SRERRy PL yBrPty indipfRtch, bisc-
or aBﬁﬂqyléiﬁiﬁﬂﬂ%?ﬁ%‘usgiﬁbedyeﬁﬂm%,eﬁﬁ'K@rﬁ@ﬁ, met hy|

red, bronothynol , phenol red, neutral red, o
t hynol phExaipienof inbdcsigideningide §wse salastrddtannthe group consisting

nitramne, .,.and trinitrobenzoi.c I,d. An exanple of a

moi &1 thegoghl ik cspinounds BAP OB qsomPRipditaLodgppdinds,

t enpeERICYEIR cOMb&ERA! Drimebilfle EesdHad oFbsmaty eSompounds,

such as indoine blue, sSpiropyran derivatives.

Ex aigrmamidific saginpmighds, rditigsephendll campoyndsn girgatetin hepgepounds,
pyrethroid compounds, acylurea compounds, botanical compounds, antibiotic
compounds, fumigant compounds, repellant compounds, inorganic compounds,
and mixtures thereof.

Examples of herbicides include those selected from the group consisting

of ALSase inhibitors, aromatic carboxylic acids, chloroacetamides, triazines,

ESPSase inhibitors, ACCase inhibitors, dinitroaniline compounds, bentazons,
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selected fromthe group consisting of ferroin,
i odi ne/ starch, bis(4- dialkylam nophenyl)squarai ne

woly@s/ 1204, and K2Cr 207. Exanpl es of i nsect i BCT®S2006/020116
i nclude those selected fromthe group consisting of

or | r . .

o o e R OBl e TRy and
conpodinnes theomf.banat e conpounds, fornmam di ne

conmpounds, djnitrophenol caonpounds,. organotin i

co ﬁo undshe a@rvalﬁ Bﬁ%ﬁa‘é‘a hbagpméda},suﬁwng revgls dlables aixture
bot ani el b .

0 %L}%%lgs, ﬁ?lg%gwgﬁ/% togdgtror%@ﬁ}) by wei mﬁﬂﬂgiﬂeffeﬂghﬁ%@? about

conpo ounds’, "I ior gani ¢’*conp

andl 0% xd aboas50% by eeight &idititd, asd ©fen herbpelaasly ool abdet 15%
those selected fromthe group consisting of AlLSase
i nhiob?toyt 307 Py g gl %ﬂéiﬂtb‘@x@%eél BRqughe combined weight of the

n . A combined v
ACCUSREE LR oA e 1 IR Sl "

bent azonAfier cbnbi¥ing EH¥wellRl683€ktdr CIddUH20 el H2Midbagent to form
hal ohydr.oxybenzoni tril es, diphenyl ethers, ]

i s o3RS MEh dds pisEareed (hat the syiellinggentas hen fameqved so astpyield
addjifve. | L t. suffi.ci | ev

ot BRIl BB LEng 4R v

95%ehive@ibyhi nadfbict io¥ emetho®f encidivig foyosvapbaition. 1B%ert ehore
about 50% by wei {qht additive, and even nore preferably
1

f r oRreerbly, thsopeline agssbirenzon Hsp eaceprpanid by 4 eveliogegent
T R A

C onduepnieRdlts et Gkl ABoas B0%BS61E10%, a8 BI0Ys ¥ie40%6H 59963 dr 60, or
agent to form an adm xture, it is preferred that the

swel %1y 88Hemd0Vs or 9dh by seisns preferably o lpagtiabput 984nby weight,
Swel e B ARSI PR PR Ly P i i vl

I nchodithgadiyixaapor ati on. Even nore preferably, the
swel | ing agent renoval step is acconpani ed by a
swel | i ngltag e appiseisiedrtpatdle rasnitin compounded cslhpse gster has

agent can be reused. Pr.eferabl thi.,s renmoval
B R e T e L
or §efare®@by HEYr aRimelt ESMpMARRY YT ROMUP1eObeARIS 1B inventive

wei ght, preferably at |east about 98% bywei ght, and
noraeibeds aqcamiplisihpupornd s wighaws ihsheed fon igh smeierdtergs, the
a9 el%tven F\;e%gm%gunl?&/eﬁ%elhﬁlggenés%e? %‘logsdnrgt )s(lgfflgr%fom thermal degradation.
As aresult, the weight average molecular weight of the cellulose ester in the final
compounded cellulose ester will be at least about 98%, preferably at least about
99%, and even more preferably at least about 100% of the weight average
molecular weight of the starting cellulose ester.
Furthermore, avoiding the high temperatures of prior art melt
compounding processes also avoids thermal discoloration of the compounded
cellulose ester that was problematic in these prior art processes. Thus, in a

preferred embodiment, the inventive compounded cellulose esters can be formed

into films having a percent transmittance of at least about 85%, preferably at least
p p y
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It will be appreciated that the resulting conpounded
cellul ose ester has one or nore desirable properties
wob@a/1zmsapar ed t o conpounded cel | ul ose ester PCEPS2006020116

by prior art nelt conpounding. For exanple, because
they i '
e e
congboun®sd, sted thidkass ofsbeut $loek andtat &iplitflewifgr owavelength of
t her mal degradatlon As a result, the weight average

Ut 400 ¥Bi ght of the cellul ose ester in the final

conpoun gfj% fénlltle aS(flﬁpqgﬁH%f cegBLoEe for &1 h:ﬁ«%%ﬁbs@ﬂﬁﬂﬂy B8 %Bme

prefera even

pr efigsiebl shapd (d g?,qsdlleaprdel@,%’amﬂest ﬁeemraasghe staiotﬁrgagﬂulose
nol ecul ar wei of the starting cellul ose_ este

Fu r‘tSF%Wr@l %b@?mwnﬂ%cqﬂuwe@@ﬁmn&ew%“%ﬂs pT #ean be
art, ec tea 1§ %g%gégg?%rg geceﬁ(?a ﬁ%)ggssﬂ’lg%%pgreo% A% chs %cQ%Lngtsuch

di sTOlGratt o5 6 & es

waSasiHx@hbien et infectibn h’@ﬁ@lﬁgﬁb iform eHetdepificshapaiartidle @8 prodact.
a referred enbodi ment, the inventive conpounded

cel Feriegaples thercompaundsd ceBulessiestoriean be farpsd frfgiarffmesuch as

B

Pcrvaé«igﬂm@ﬁ@&mlﬂa@e e theBBYpedmtide B Rb&IAR LY baht 1bsasout
about 91 % and even nore preferably at |east about

9 504 3%zt preferablyokt fragiabent Bliopnd 5ver merearefergbly 4t iapt Zhout 80%

conolls el S FiE e Pl of e O nd BRI e

Sarre pPhysiksal pedtaseng ferl-are B&LHBESIn deRIRISY.
granul es, fibers) as the starting cellul ose ester

naterlal The conpounded ceIIquse ester can be used

"as is," or it can be sub g}d &@P%r?g%essary

secondary processi ng J) essi ng such

as extr U"Fh@ébn%ouhﬂéc?@él]u%e mbldwﬁg)e us€d 5@5 BedNEckAB Bk hested
shaped article or 5 duct. For exanple, the

conpsumglcresssied r@s@t@bochmntb ghef ermpainiled geliulose] aster is

th LCD a
AP SRR MR Riorp gt 208 GRS ST sign shect apyiin fim
of &hfsfoRl ﬁhllll %ﬁn%%kﬁ'ﬁmb@bfo%n&'ﬂﬁ%eﬂuﬁfﬂﬂr@&l Welt processing

product W || | east about % greferably at

| eatsrhripeast arvmcrdwd m&frhaqlmp@ﬂm df &t abl M@anlea?stence and
aboyt 80%

e e Fing 3B) et obe 1ouBY0RD, BRpefacf hiEuSthg? horein

; th Zggté@m lfillgiﬁlgﬂﬁ a%@es&lb@atiﬁsémwﬁmswnPrs%@awawme&ho@gy
(Progress in Polymer Processing), Eds. White et al., Hanser Gardner Publications
(2003), incorporated by reference herein.

In another embodiment, the compounded cellulose ester is shaped by a
melt injection molding process. Injection molding is used for the production of
numerous parts, small and large, by injecting the molten polymer into mold
cavities. Examples of melt injection molding include injection molding, injection

blow molding, injection stretch blow molding, injection transfer molding,

injection overmolding, and insert molding. The process details of injection
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The conpounded cel |l ul ose ester can be used as a

feedstock to be heated and nelt-processed. In one
werioed2isent , t he conpounded cel | ul ose ester i SPCEIWEE020116

by a nelt extrusion process such as profile extrusion,

S hel%&ldﬁf(t %?ﬂs&%’sec{ %Llﬂ}ecﬁ?ﬂ ?Jz ?Ha%lwp/ﬂ@]tﬁmds. Rosato et

extTusH on rusi on
IO roge Sﬁmﬁl@r (2080} ahdIBgscrion Mo@ﬁﬁg rArdRthotiyetivh Fokhwp etnl. O anser
et al Mat erial s Sci ence and Technol ogy, 19(9),

pgsGmﬂm@ﬁubile@m@z@tP?ﬁ) el BepEPE Kt rercEheriR
herein. Extrusion nethods are described in Screw
Extrusion: Science and Technol ogy (Progress in

Pol ymer Pr oceasiaifhion JFaConWilb@ Releasd MarrtiBS)sin Gar dner
Publ i cati ons 2003), incorporated by reference
herei n. Inranathst Besbodimsot] fhwp%ée%@ﬂ%&ﬁﬂ @etgr can be used to

cel lul ose est sha b tion

pr o088s? P‘i’ﬁ“éﬁefii rgif:a F&% S§erﬂ’s %dlf i 0%%§aﬁr083ﬁ0%€ éocrﬁ%e
of cIMMBREQUSIRR b8, ftMBkdmFedal ﬁﬁgﬁncebYagnﬁhﬁﬁhl RAditike or
nmolten polynmer into nold cavities. Exanples of nelt

i nj Idtanmmuttgaldtddu@we n€hearlditive ie oot smplydp ed@r incanoeatedinto
bl o e?( ?‘g nJectl str tch

i P BPRens gy et BB Mol release

andmyh LtehM5 Qbﬁ&tmﬁﬁﬁrgﬂérﬁ@%ﬁ%@%ﬁdﬂr@ oPtheicBil@6éd @ttr and
14 WD 2006/ 127830 PCT/ US20067 020116 nol ding are

di sthesdditive.nThinjslowt ietrasdbhigixrsystbanmiboeskpde @ reddupl swelling

oAU by S s

Gardner Prblirbdlib@RIcatd ARk sySdmbriRGRERA! 1ﬁ£féiﬁ10ﬁ¥>erm1ts the
reference herein. Preparation of a Controlled Release

Vat releasSp$ themdditienat raeious rddeddepsnding tupen dberrp@@mmcand the

"ol BHRB A ROLJER e T i S PR AT BIGulal Peight and

theged: fé“&fﬂb'sﬁtﬁh&?b?ﬁx%eceﬁﬁlosé SlierSRERtDIy, 3n bh@BhBHEfent a
agricultural additive, or pharnmaceuti cal addi tive.

Theplastitiizer vealssusedtio sontyll yhe dEdsdn mate.i ncor porated i nto
the exterior rface pores af the trix.system .
Rat her . TTHRPTETHYs BY Tscibiegins RYPtRR e AATRE iy 1ol chemically
subgit.ARt B e RAAREeRsQY STHHSX&M{R% Qfnd HeorGel LoHa8HEd release

ester and the additive. This slow rel'ease matri x
sy s systanmpizrydrolypis oS the ahengisaldwall bstwekh thq:glddlalge pind 'fét polymenc

l evel s of fram about 0..005% tq apout 5%

{ heSHRRO G B0l FRGIEG BRFol 1rBa.te AEITE 1 certain

sysglﬁl 51 hiRRGhPEARERE esBMAR bOHioR Eﬂz@o?e tha thﬁtﬁh@ﬁﬁi%ve is

of t gltlve at various rates depending upon the

sel eal¢dsedbybiddégradation of the cellulose ester. Or, the cellulose ester may be
nonbiodegradable so that the additive is released by diffusion.

In one controlled release matrix embodiment, the cellulose ester has a
degree of substitution of from about 1.0 to about 3.0. In another embodiment, the
cellulose ester is cellulose acetate with a degree of substitution of from about 2.5
to about 3.0, and preferably from about 2.7 to about 3.0. In another embodiment,

the cellulose ester is cellulose acetate with a degree of substitution of acetyl of

from about 0.5 to about 2.0, and preferably from about 1.6 to about 1.8. In yet
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amount of the cellul ose ester and the additive, and
t he nol ecul ar wei ght and degree of substitution of

w0 bmoazisbul ose ester. Preferably, in one enbodPeens2086/020116
plasticizer is also used to control the diffusion

i epa iR iaiatud R AR ERR Y PR chlfis ol

est fletatel be%mnufé' WhB d%gﬁe oBrsubdtitatidn 60adetyl dfeflorh Qxb&@t&)sl to
systens, hydrolysis o he chem cal bond between the

ad dahqut/é 1aacmﬂ ctegeee b suhsBitien 0§nrppt§mv qfdtcan ﬁ@qut PS taaout 2.5.

et PRy PR EE MR i Saad P bR Al i
S UC@eg&é@&f ;d%tn@ﬁslﬁ bF ¥&ety1Sof Fdth @B&&Cb byo Bhadear, adatdege of

of the cellulose ester.” O, the cellul ose ester may be
nongibstietomaoébhigrd of fieat abdwe Ofdiotabout 2.6. delseusfededyn one

croiporaent fEBE e lsder e iArRGS Rk hons0% to abon
subgg biy vQéi chelfllﬂefe @Q:? Lﬁhd %r&erﬁ&y%%ﬂiboﬁt 0% |tc5‘about 99% by

anot her |nent | ul ose ester is cellul ose

acetvatght «mlluh)sa estery bmd upomthbstfotak weighirrfdlie matsim sagiontaken as
about 3.0, and preferably fromabout 2.7 to

abo&?ogbéfwellg‘manot her enbodi nent, the cellul ose ester

i's cell U ﬁe%ﬁétgbﬁfr bibiceR cAlE8d @s%d%ﬂé%ﬁ&élldd%l@ﬁbe%atﬁx
acetyl fromabout 0.5 to about 2.0, and preferabl

fro aspabmﬁthanﬁemtmna oyt fragr&ce lom ﬁytgltancellﬂem?f@t)@@/lffms oto

PCT/ . US20 6/0 anot her c trolled release matr
e R £ CHPSE EH PP Tet i RPaied FOEEgiee Useluf i the

ac e%)iaetsgnt \%Hﬁ&{‘ﬁtﬁd&\‘tﬂoge @1@85?6@ uﬁ’ﬁ‘alﬁ}l&%tﬁ'rhg%h@é& $fJan Moran;

ace fromabout 0.1 to about 2.1, and degree of
S u bsﬁ‘mgxmncesmfmke Woﬂph herichaél Hdmrdsaflfb@ﬂh@tr@z‘ed Engrsbapedia of

a C@pqenggézlsdg {Lﬂ ag‘a‘o Q%W'ty%/b}g e g %]t ncgssf) ﬁaul?ose
SUbEI%‘ stdthe: %? %g%‘g%é’ Fo&’rfdaftzbﬁ?é JEJJ’QI% @uzae i 99@bﬂiétFr§%r1mces

and greé o stitution o utyryl of frdm abou
0. 7Potmadatibn (Ne&. Borkl, t19D9), rwéf arcomdxratedl byneference herein. The

enbodi nent, that .the co troI el ease matrix
co mgﬁqu@e fnfabj OHPEH 2 @g@ squ%’r{aggegcg g/grsgo%élﬁ,@gf:xtracts can

cel hul; g«go%%ﬁtteﬁ 1nt08tﬁg cBﬁtﬁlf‘erdaIQie\ésé‘ FAMARRHN 7Q%ehfétlvely, the

about ul ose ester, based upon t
t ot eﬁ}aghmb@hﬁdlw\fe dahéenmtodbxmagks t & masadnmr cas be M%obgked with

ht. A wde varjety of ranc can be used in
the AFHede 3}%&@%&9&?@9 1%%@3@81&1 Tilfe

e OB UERRE R SERIES SN Bl e

may cbgtrolidaclpaseaiattx systeng r Amcptmrmseitital additihethat is compatible

with the biodegradable cellulose ester can be used in the present invention.

Pharmaceutical additives useful in the present invention are disclosed in the
Physician's Desk Reference.

Depending upon the intended mode of administration, controlled release

matrix systems comprising a pharmaceutical additive can be in pharmaceutical

compositions in the form of solid or semi-solid dosage forms such as tablets,

suppositories, pills, capsules, powders, liquids, suspensions, lotions, creams, gels,
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present invention include those disclosed in Fabul ous

Fragrances, by Jan Myran; Fragrances of the Wrld, by
wor@eagisseEdwar ds; The |11l ustrated Encycl opedi aPpOf/US2006/020116

Essential Gls, by Julia Law ess; Chem stry of Fragrant

Subst ul ;

Fo u?{& flgeh pﬁg%(rgl?lg 11 uﬂll 0%8%6 @5@8 gﬁl[ﬁﬁle fépﬁn a%(gléﬁpﬁleatlon ofa
Foundaité apsagdlem a@mkon 129ntrotiad Felbaie @ax ykeh byay include
reference herein. The perfune may conprise a conpl ex

bl esthierahedicingragants, morpgaten] agqnt%ﬁ@wese gdjugants, Séuents etc.

i ncorporated in ecotroll

system rtcg?]naé{“?lglé 9t1°ri’ 8 °Pp ngrrs a?% anuqe di ﬁalt}{/éé) )ﬁ&aérh diling,
an @d¥rsiABSdhd/of sita! dctil @ BEents And taly e qireRhiRet 86l watdr r in a
t he fragrance to nodify the controlled rel ease

di f $yunsp;oin capseles Ar wachstsviar ﬂlét@r}’(ﬁtatp,hm AeoBeqUeens sefption or

ol SERET 11 et SR NP R BB SH Dadi Jirableor

t hafedessalyP rﬁ%ﬁ{)hﬁ’ﬁ epreé{&!r‘l}lﬁg,t Hephidseanrdabhe SR1ULBSISIfying

ester can be use in the pr esent 1 nventi on.
Ph aagmtsauay bainchddd.t Tatdets aaé granules atcmueforied eral administration

i nv e di scl ose n th sician's

ot G BEciaY G Corish EHEPIFLIIEeE REBgege Conventiona
admihR ! difet 8Niqui@TiRins 8 sﬁsﬁér%i’oﬁﬁ soli@tfbins suitat16 18t solution
conprising a pharmaceuti cal addi ti ve can be in

phaonaspertsionah liqopmsite ingestionortasemudsionsof sol i d or

sem - sol d f h t .

o e WSS b e

Sus?@ﬂ% &t O enﬁlﬁ%'oﬁntﬁe s E&@a‘“ﬁ e g\ﬁé@h’c an® W rA08RA#DACHOthe
00670201 ke prefera%y in unit

dos aggedtathersevetityt c&bhaadlﬁ&ase mfnqicm, eudmndlt@nrtmt isdheingftreated or

preci se d ge. |.n addition t II

P PIeRcugSs B1h RO AL RS FOavE, e e ode of
h

P aﬁﬁ@gﬁﬁ%ﬁgﬁ ”[g Eﬁrg?nﬁéﬁ&bﬁﬁﬁna}aﬁjé &H@fﬁﬁﬁ@d@'éd&%‘&dmary

etc ration, fire powders or granul es
may skitirih gieraridith ohé ﬁgbod1xﬂuempﬁ1e$mgnacautd1abad<hwvef 1apmsent in the

active ent s, and .ma e 0

Syr RraliRdaslpiss TBaTs SYudRrblgeh pt Hut ehapt b & awoft Spoe by

non %gﬁ%d}%féﬁkgﬂ?&ﬁ abSHUSPERSIHRIA: 2093 tyakdi tsbas@& upéh the
nston In

a sus ter or a syrup. Wiere desirable or
nec egslawyight d>ﬁathe bomtgqllepl rre]sase\matgx sssxﬂpdmlchnmg; 100% by weight.

t hi ck , |
o bR SR e deehy AT ES A ot B barpaesto)
adm ni st Fation arL(féél'{E?e ozmﬁie E&ﬁﬁﬁle@ﬁle?& ﬁx@ﬁffxe®stem can vary

I nj ectabl es can prepared I n conventional forns,
ei t eperdfng urmpui ttle sewhuiguensedio maspestsiedhs origvkl pelfeo nsesl to
suitable for sol ution
generate the mafrix system. In one embodiment, the matrix system can be a
granule or sphere, with exemplary sizes of from about 0.1 mm to about 50 mm,
preferably from about 0.1 mm to about 10 mm, and more preferably from about
0.5 mm to about 5 mm in diameter.
A wide variety of agricultural additives can be used in the inventive
controlled release matrix systems. Exemplary agricultural additives were

discussed previously. The amount of the agricultural additive that can be
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or suspension in liquid prior to injection, or as

emul sions. The exact anpunt of the pharnmaceuti cal
w@odabet12xao wi | | vary from subject to subject, PEpPEsm0eQRO116

on the species, age, weight, and general condition of

t he ; ' i’ [ f di sease, infection,

or cond Jtn?%%1 2 2@ © ?@a‘fﬁ% isi%e rcgltla? 5‘3 %qpen%pg\}lgm gtlf agriqultural

par taddditivannptieramobtsdasabs thelaidiiive T s8preRRLd hBolRS: the

of adm pistration. The appropriate anount maybe ’

det SPRITAY Iieagmmabix Bheqnyprissk fiom alrout R %autd abdun 50% by

one ' . ceutical ~additive | s present
in t‘ﬁgm?gﬁgﬁﬁc {élgﬁ?e@gts e’%feﬁ%iy g%]taé’ﬁ}“a(fl(i/"@é‘;@“gpﬁ’by
f r orwegistof tHe agficilmralaaitive 0% Bibre Moty 1%
preferably fra%ir%n about O.II to ab£%¥ﬂ20% %)fllaﬂv\%ba%tto,l/toabout

bas &8P Weight of thet agriculsirghadditive; hased ombn dhd ©th] vetigha o the

mat rjx - 00%. wei ght. This system
can r%%n%éz%%ﬁﬁ%ggg}@ﬁkgﬁ%ﬂ d animals (wild and
donest i c)The togtrslictereRAst HARRYIEm (cBRtaGHY £19%ég§9%t%rgl additive

rel ease matrix sgstem can vary depending u
t ecl§AR dgedispraged by rieshniques knewnhie the iagi foal thpeldhetistsiod of

to e the matrix .system . n one enfhodi nent, the
mat raglgaggugfilé%qarg?n Of law. Clﬁﬁ?‘?ﬁﬁ eTf&ﬁ'Sy§tﬁH’e‘faé‘, eiseg,to treat plants
exerfpritiliusi, pafiedf lalvhost fRAdbr i1 mm to about 50 nm
preferably fromabout 0.1 mmto about 10 mm and nore

pr ef er abllaeftinaerredyingd to OelSaserthe additivatfrdin i tontrolled release
di a W de var.i of. agricul t | additives can
pe- TR Pttt Bied ibeScin oo heerlhdrse S maedisye vsea.

sy st@iite. thEXEibnl Mldasasf ieUdddiial oREdi Eq?vcﬁﬁatw& elease of the
di scussed previously. The anount of the agricu Yurar

addpdditize eanalsocary dapendinig WRIDDO 61 1LA¥S 88ter and additive employed.
PCT. 006/ 020116 incgrporated. into the matrix system

can S0y AR HATERS & Bofelfts ThEmbeeabeat of sty osenpe
t he tieah&riR) caLbL AR Bys lc{‘?ea?sd dintdr¥@mYoRiRaR, :i; érﬁél?n‘riﬂlggnt of

enbodi nent, the contiolled release matrix s
conplasti@zerfor smfatsanttcad bt %atoopabiedtintoGhe byntroMet gbitasefmatrix

the agricultural, additive, preferably from about 0.1%
to© sim Bauat) e Selbaskotalie Mlramatier eiibediment. a gl pneunt of
and rd¥nfug] Sl i 3 %sb

wei grght of t hel%gér%ihzrll}%% B?g%g%}ﬂ ?’fe\]f 81,{& lgegggféggbeonﬁ%% esyé‘[em’

total weight of the matrix systemtaken as 100% by

wei ght. The control] ed rel ease matri x_system
contai ning an agri SUAKIFE" ddgilpdigeor My pensed

2%/ t eChNTHYESMESRNNBA cAINAR Rfels A aldd e LT O kS & il ator

matrix. Exemplary indicators for temperature, pH, etc., were discussed

previously.
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agricultural, garden, or |awn chem cals. The system
can be used to treat plants (agricultural, garden,

wo 2v6/12788€. ) and/or soil. The tine required toPCEUSNSE020116
the additive fromthe controlled release matrix
system can be vari ed dependi ng upon the cellul ose
ester and additive used. Once the initial rel ease of
the additive occurs, the durBKAMPIHEST rel ease of the
additive_can_al so vary. dependin op the cellulose |
ester antNGIPYPPIRESSHIPIS S .Oﬁh'ﬂ%%fg’gﬁﬁg’ﬁa’&ﬁs B acegydagesavith
(1. Qe 'im}eﬁﬁor%.' 1% th BE uREShAN HoRleld, Mt Qe B ?eQ%Gt;}rX@ided
to escape he matri x) can ‘be from g{ays to ygars. n
onebyewhypeliiitediation asdmdthing theneih siofuld pd @kén asiad@itation upon the
surfactant can_be incorporated into the controlled
r el @vEall spepe phthedyeanign.t o nodify the rel ease profile.
I n anot her enbodi nent, a small anount of residual
swel ling agent may be present in the controlled
rel ease matrix system Preparation of an Indicator
Matri x System The conpounded cel | ul ose esters can al so
be used to forman indicator matrix. Exenplary

i ndi cators for tenperat ; ELI-E’@ , were discussed
previously. 18 WO 2006/ TE‘%% /1%82006/ 020116
EXANPLESGEN Pefddtiomt CVgopoxplyss &RCK it Derptmihiiet Rdlecular

met hods in accordance with the invention. It is to be
und¥e&hbod, however, that these exanples are provided

byway of kAl ' 2.1 | L
t aken asﬂal\é %lﬁ%}htl Sgg'ing%hﬂ%&ﬁ?g b Wgﬁ@ 13/((’:]?7%‘8&5& a?ﬁnec acid.
| NV amkk@Rperdtm®wANEDFORRAd the (8 rdeWAP@S hfinin. The columns used
Chr omat ography (GPC) for Determ ning Mlecular Weight

Thewet ¢rd-aRoratarioy [ pnyRilGel oms SOKRAmMmignard cobanmand one

f ostbT e S B apatveea! CHESL S the g et et Hhaex.
Pol xn@mpliakas @Féﬁﬁeﬁ%yl(gsﬂnﬁkﬁg’m%ﬁﬁyﬁ@i(ﬁl o mmaver-d 10 pl

colum and one 300x7. xed B anal ytical colum,
andtoliese ded edding a flaw ratefmalser Vdeisandple injegtiozobime was20 pl.

A R B R R
| Nj BOLAORNY SlakiiRdyas 20 | .

2. Color Analysis

Samples were dissolved in 90/10 (vol/vol) methylene
chloride/methanol at a 15% solids level, then cast to make a 5-mil thick film.
Transmission of the film sample was measured by a Perkin-Elmer Lambda 950
UV-visible spectrophotometer, and the value of % transmission at 400 nm was

used as a value to indicate yellowing of the sample.
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Mol ecul ar wei ght was reported as pol ystyrene

equi val ents using nonodi sperse pol ystyrene standards.
WQ@2006027880 Anal ysi s Sanpl es were dissol ved i n 9B¢T0S2006/020116

(vol /vol) methyl ene chloride/nethanol at a 15% sol i ds

level, t b PURy d fhick film

Transm s%?ﬁ %? P?] l@%ﬁ]a@a%—p ev\ivas nmeasured by a

Per ki n- EllpesaniAerbda vahghed Mpikddswith e lepeat f{mqnhmtocﬁrzmtimbmal
and the val ue of % transm ssion_ at. 400 nn1mas use

a vigndard candn disselyed | mefiyisae ghlariis. séﬁ#a gell ui@ev@ter was
202&%&1@1@?{&9&5 8@%%%?4}%%9&qnﬁn oPan 8 Vs Eaxtlﬁ%ﬁle 81ast101zers
I'Zzers an Ives e sanpl e was wel ghed,

Spi de@dstyiliera ik figsmiquidgihage. oTha ISampIee\K/ﬁHiﬁltexsﬂ amndiathd, liquid

and di ssolved in nethylene chloride. The cellul ose
est @alyzad by predromatag@ahy.r om sol ution by the addition
of a nonsolvent, |eaving the plasticizers and
stabilizers in the |iquid phase. The sanpl e was
filtered, and the liquid analyzed by gas

chromat ography. 4. Gas Chromat ography (GC) Procedures
Gas Chromat ography was perforned on a HP6890 gas

chr omat ograph equi pped with a DB-1301(J&W

30Mk0. 32mMmx Q. 25m anal ytical colum and fl ane

| onitzat | gis BRtskAOSraph) P)C)]Tb@ediﬁéjl er gas was helium
at 150 mM/mn. split ow, with a 15C/mn. ranmp from

40C to zﬁwhwmatmanhy Vs pertosmef @ FHBEFRY @étqhécanatograph

Em ssi.on .Spect

SR PEEERR A B SRR Lo L R e
t r agAn&RInddatioh detecttNEED). AThd dairidr ad wad idtidad 4t 188%nl/min. split
added, and the sanple was aspirated into an Argon

i ndfiewi with ¢ 16%U/phind rgphmEom 40Tedo gh@¥na at oni zes and
excites the elenents present in the sanple. The
resulting em ssion fromthe excited state was then

det ect edpameywdedodfledBRShL OpritlIEERRNBR Bhs Mok &IpyCP-OES)

those elenents in sol utlont%%se on a conparison of
the res pﬁhﬁethtsqaromlreoﬁ satpla oeas gsepafed bynd:gmtmg the material in

¢ on&gcrét_rglgt% grade Eﬂ\l(y\o 1%1(1) e/:r%la 7§an% PC‘;VI'QSUSG%OQ %%gel %a?nple was
aspirated into an Argon inductively coupled plasma. The plasma atomizes and
excites the elements present in the sample. The resulting emission from the
excited state was then detected and used to quantify the concentration of those
elements in solution based on a comparison of the response to that of standards of

known concentration.

20



6. Profile IR Procedure Profile infrared spectroscopy

(Ni col et Nexus 670 spectrophotoneter coupled with a
wokR@eR2mB0 | R M cr oscopewas) used to qualitati vBCHUS2006/020116

det ect the presence of additive throughout the

peI anple was enbedded in epoxy then
‘ot onécf’%lll%ﬁ{;*JVge “€lice fromthe niddl e of the

peI let. Pﬁ&iﬂ@ﬁﬁ?ﬁrecﬁ@ﬁé&r@@%@? (WSO EERBUsE67 R kpddiopkotometer

poi nts, near the edge, midway, and in the center of

t hecqwﬂddemthAdHlCt-Plae IReMégrosgaBews) wsed todualiatiyelafieiect the

o 300 o Wi bt DR e B bt

tri gesbah& h&%med%gﬂ?efsa e FRMHARIIT0 0 1GRE H nal Infrared
Conpany) (300 g) was conbined wth acetone (300 g) and

di ettisptbapte wab ateasur¢EPIhreopoiatsninery th%etiger, tmlldww and in the

phenol ounc | ass he

Por Paiers<lrina @b Racifye YeERt ARndiRRa of Sruh® of, [ftGa the
hadh?ﬁégqggg into the cellulose triacetate pellets,

and e pellets had swelled to fill the jar. The
pellets were poured into a shallow pan and allowed to
air dry at roomtenperature r ours. The dry

pel l ets weighed 446 g. This fsgé&\fﬂtzlg% in pellets with a
theoretical pl as@nﬁisﬁﬁfof@@ﬂﬂ@ﬁ%r &d S'igblﬁ%rﬁht@%ﬂl@ﬂ zer.

The dry pellets were free- flow ng d simlar in

shape t oCeleloss itgjneredte pé’CfTét 5, CAMBE{&QQ frog! Bpstrhan Chemical

lTﬁgg}gngag}{)g 3)@&g@and Sl : g %&1 St {_,@Eul ar a‘ﬁgt}%lila@ﬁhalate

\_I’iﬂ: gﬁEﬁW&tﬁ&ngﬁ% Qﬁ%ﬁﬂ%t@n&ﬂ(ﬂ@@ 8 fo - YhncR RS jar, The jar

denonstrates that” the plasticizer and stabilizer
wer evaboolied fof 116 dduisnatowhibk tiped alkof the fxpidehad 2bsarbegsingnthe

?&5&335%3555%# palfisand arties PoBplerys i Ak oo gelets
SW%Péeﬁod%& g&@ﬁ%ﬁeﬁﬂﬁv g ShdRiiod t& Eirﬂ?fﬂﬁ’ﬂoﬁﬂlot%ﬂl éitaﬁlre for

ounce gl ass Jar. e jar was rol
f or 78Aohsur $he aty \pb]lam vteugheda446 gf Tlhe rbsuc'!:;ad ds peliatd with a

absorbed into the cellul as tr| cetate ets
¢ he thoretisaLplRsiplacnentert ol s Plastisiact 4 Afﬁé’eﬂ%tﬁ e iree-
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and slightly more irregular in shape. The pellets were submitted for plasticizer

analysis, which gave 32.36% DEP and 0.17% tert-butyl phenol. This

demonstrates that the plasticizer and stabilizer were both infused into the pellet.

EXAMPLE 2
Infusion of Plasticizer into Pellet
Cellulose triacetate (CA-436-80 from Eastman Chemical Company) (440
g) was combined with acetone (450 g) and triphenylphosphate (60 g) in a 32~
ounce glass jar. The jar was rolled for 24 hours, at which time all of the liquids
had absorbed into the cellulose triacetate pellets, and the pellets had swelled to fill

the jar. The pellets were then poured into a shallow pan and allowed to air dry at
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roomtenperature followed by drying in a forced air

oven at 60C for 6 hours. The dry pellets wei ghed 506
wW@20001278B0 agrees with the target 12% pl asti ci ZBCT/US2066/020116

The dry pellets were free-flowing and simlar in shape

h Ith ht | | '
1 2a0SmaePrRfis B b gL S e s R BTE & hours.
| nf UBteQRYy P11 My S %@&1 506ée€vhic‘ﬁtagreg§{w tﬁ‘he@ﬁx‘gkﬂb ast101zer level.

trlacetate (CA- 436 rom East man Chem cCal
( 200 The¥irsuerdletsowtrierfens-fwing 200 signiter ét shepean dihelmﬁ)glgal pellets,

T| nu n7 .2 stabilize vai | abl.e from G ba) and
ety e I?E}&e%‘i&‘ IQFE T eEa 1 FRARE- i bay)
|n a32 ounce glass jar. The jar was rolled for 15

hours, at which tine all of the |iquids had absorbed
into the cellul ose triacetatéi)ﬁ@MPéﬂESB; and the pellets

had noticeably incre n The free-fl ow ng
pel lets were poured i %ﬁ@i’zsé%bl liggr Ko dgbetal | owed

T e 080 B A o

Melt Processing Pellets Infuse
St akg)lwemecromlﬁbéd with 200ty bapt@teatind (. CA-Bia6viB0 FRqIV stabilizer

Eiii%ﬁﬁa SGgmsbamandidl Agimgiendlal almiﬁy%&boéé]e?. syalgble from
\?\EB& An agb ifice @lﬁss J%JP lq‘hje ]?a'i Nt e?cilfeﬁ f(!)rgl% }Ioﬁ]fs gt v@'g ‘%ma all of

h tinme nea

| nt ahé hquldehdtdmmsﬂ)etl lintacled edlialoge Itﬂlaeteﬁte oliets] ARl the bblgdtShad
had swelled to fill _the j ar. The pellets were poured
| nt GOHCEARAY INEKRASSEAN Sife) Tahq fisgelipwing apiletywgre goused o a shallow

o 86 o B Sood WinfH R T BoR ITVC Der

The dry pellets were free-flowing, simlar in shape to
the original pellets, and slightly larger in size. The
i nfused pellets were extrude & APV ext ruder at

265C to nake l\felflglrog&ggltgq’%hiat\g%ﬁl \?]ﬁé Hﬁst? %e%\?(bg %teﬁaohzer

have a good col'or an 0SS

2006/ 12783@111&@&&&%2&&&(92@3&60 f‘r@ﬁ%ﬁﬁlﬁcﬁ\&héal Company) (400
Processi ng CTA/ DEP/ TPP/ St abi | i zer -1 nfused Pel |

Cel 18) @8 eombingd withtagetpin348 6) gul @etbmmg@twoengmaaamunce
dCio g&’%}% 5 %I(] ?[%%J%ltg%as\(’}%ge& ?orlTrJ%l ho%(I:j V‘%%yﬂlcﬁ %%eoﬁle%rlgr%ﬂ of %é liquids
had absorbed into the cellulose trlacetate pellets, and the pellets had swelled to fill
the jar. The pellets were poured into a shallow pan and allowed to air dry at room
temperature for 24 hours. The dry pellets weighed 600 g, which means the pellets
contained 33% plasticizer. The dry pellets were free-flowing, similar in shape to
the original pellets, and slightly larger in size. The infused pellets were extruded
on an APV extruder at 265°C to make a strand that was visually observed to have

a good color and a glossy surface.
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phosphate (48 g), and a bl ended stabilizer mxture (5

g, a phosphite anti-oxidant and an epoxi di zed,
worloshzrsed t hermal stabilizer) in a 32-ounce gP@BES}086/020116

The jar was rolled for 12 hours, at which tine all

the 1iquids had absorbed i ntE’X{ﬁE?P | 1 ul ose
triacetate pellets, and the pe etléﬁﬁad swelled to
fill the jar.MEhPrpekiing €T ADER/TRRS@blilizat Infised Pallétow
pan and all owed to air_dr roomtenperature for 24

nour s, heldpy erde (4o A5 ROTB e oo CRaTRER (500
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sur fmgean epexisiAedEo lds-bwﬁtth@n@bﬁé@hmj) in a 32-ounce glaSSJar The jar

PlSt I
T STERYR R 1500150 B4 e AR Rsmpst o o
( 40@ellu®se\t@§ceﬁtwfllﬁﬁdanﬁ the Fél@‘&é BaResweBed tofill the'jhup MEieyellets
phosphate (100 ¢ and a blended stabilizer m xture

(2 yereporrsspleiashaligw pamand@élﬁweémlmryemﬁma@wature for 24
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tri acetate pellets, and the pellets had swelled to

fil weteh@ctquéﬁd thrpeghnper ABVsexiwder polfSed to meke a stmad Wity good
pan__.and wed to air dry at roomtenperature for 24
hou‘f%lor daa%llg)ﬁyﬁgffgefs wei ghed 617 g. The dry pellets
were free-flowi ng, simlar in shape to the original
pellets, and slightly larger in size. The infused

pel l ets were then extruded tBX&MPALBAA APV extruder at

urtace. 23 vo JsDArtSniehetERS i sSA TR el e

7 Fi | m Egtnuisbtfiasdtate (A BB npEaRinah C‘ﬁémidﬁf y) (400

Pellets Cellulose triacetate pellets (CA-436-80 from

Eas g)ees ©ndreshvith Dstana 300 g)stoph@l)yl Phosphatald81g), enda blended

1 Xt f t 8 di th ht hal ate .. (50 .
r1 DHERP BROSsHare (187 S B AR B e Phesed
(8 %enﬁamﬂﬁﬁiar) B AR bun@%lﬁ’s@']&r é@f‘wﬁpmﬂeﬂlt@ﬁﬁz hours, at
oi | -based thermal stabilizer) in a 64-ounce gl ass f ar.

The wihioh tisas all diel lmlderadzhsmb@dr ifo thie caMitlose triapatatgipelleth@nd
g Hle pell«ra]t{fc,ufila&1 sw&ie%%o ﬁlllr%fle jar. hﬁ'le pellets were poured into a shallow pan
and allowed to air dry at room temperature for 24 hours. The dry pellets weighed
617 g. The dry pellets were free-flowing, similar in shape to the original pellets,
and slightly larger in size. The infused pellets were then extruded through an
APV extruder at 260-265°C to make a strand with good color and a glossy

surface.
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cellulose triacetate pellets, and the pellets had
swelled to nearly fill the jar. The dry-to-the-touch,

w0 e@eAt1sami ng pel l ets were poured into a shal | POT/ps2v06/020116
and allowed to air dry at roomtenperature for 24

hours. The air-dried pellet tdhen further dried
in an oven at 50C for 6 hous%ﬁjfﬁpe]‘%?y pellets were
free-fl ow ngFilnSERirsién 6 CBAAMEP/TPPISIhiRfdr Jhfuadd Pellets
pellets, and slightly larger in size. The treated

pel | et s Gelwoschdnacstate upigtsat(CA74I0-80r Bergh Fastaang (emical
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ex posidehttand an gpoctidized, ofl-Beed Gempastbdizandn 304 pupse glass jar.

plasticizer for 16 hours. The exc Ld qui S :

D o B 52 S0 e G R et B Bt e
at  2afu1d RtrigbtAOpIRts, kil theweltetdtad sWlieddo héhr®y HIPMe§a. The
air oven at 50C for 24 hours. The wei ght aftér drying

i s diyaithetouch, ide-Housgipelldewergpouied intanshaggyw pan and allowed
therefore, be used to conpare,the i ff.eren

ol a8 MESFAL SRR PRSI AT APUSY bl 19 2000 Pty wpre then
set ?urF { Hihed ﬁleanvtﬁ/reh QH§0°Pfof 8 thbGisZ ghe df%lew&e hesifRWing,
as we as the plasticizer uptake. 24 2006/ 127830
PCT A0SR0 06 510:96 14 6he Frigihal peligigirad shphtlpiaagTiicsizer The togated

PLAST| Cl ZER AFTER UPTAK Tl Cl.ZED EXPOSUR ND
ABS@P%&%DWWREG{G‘)‘A%M" 5&’&‘?&%‘&%“@6‘? éﬁre&g%%m Mredufiped
Tri ehiv] 6 Shdyrhedit TRR 98 wel vE&altY oBsHred kb BREEYDA color and
pho?ﬁ?‘ét%ﬁéﬁp‘@;“eé%. T B b P ol ot o

( DER)ari62. 53 22. 53 75% Acetyl triethyl citrate (ATEC)
61.44 21.44 71% Tripropionin 59.49 19.49 65% d ucose
Penta Propionate (GPP) 56.57 16.57 55%

EXAMPLE 8

Evaluation of Plasticizers in CTA
In this procedure, 40 g cellulose triacetate was exposed to a mixture of 30
g acetone and 30 g of a plasticizer for 16 hours. The excess liquid was drained
away. The pellets were then blotted and dried at 25°C for 24 hours, followed by
drying in a forced air oven at 50°C for 24 hours. The weight after drying is
indicative of plasticizer uptake, and can, therefore, be used to compare the
different plasticizer affinities and diffusibilities. Table 1 sets forth the various

plasticizers that were tested as well as the plasticizer uptake.
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Butyl Phthalyl Butyl G ycolate 53.69 13.69 46% PEG
400 53.65 13.65 46% Dibutyl phthalate (DBP) 52.42
wQa2004227830% Dii sobutyl adipate (D BA) 49.33 9.B3I/83206/020116
PPG 425 48.50 8.50 28% Texanol isobutyrate TXI B 47. 30
7. 3fppA% Diisononyl phthalate (DI NP) 45.30 5.30 18%
bsT2=ethyl—Texyt)—adipare (&L §%. /4 I‘LAé%IC%iE’YQ WT %
tris(2-etpylsrhexk) trinellitakept TOTN) $ripe4. (6 Aderzep
TPP/ DEP 1:2 62.1 22.1 73YexPEsYrbER1: 1 61y 7 21 TABROMBED
TPP/ DEP 2:1 61.2 21.2 71% Bx¥AMAE 9 |[Eval uati on| of
S\r\qqc .00 Agents in CTA In|thi sé%arrpl P 29969 99%
cet ose—tracetate S—exposea—to—150—g—dt+ethy
plwﬂhﬁhyéfléat(@ﬁﬁ) pl asticizer anff-¥50 g |of " 264%el 1 ng 57%
ageffnehy@phodflab@PS. The excesgsis qui g wassdgai npd  77%
away—Hre—pettets—werethenmbtotted—and UlTeu at25€
f Pyeﬂ?llﬂli‘g‘ﬁla OE)| | owed by [ dryi r3in alf or %d° air| ovelt®
at Abdufean cBAeOTE®. The |wei gbtadafter) drying is 1%
I ffi.cative of plasticrzer {upt at and was aT1p o
cQ %rp}gonn}hp different sw i §£49 lgﬁ__g ~nts65A’
f ¢/Gidaost RentaPagricoats(GPRE | i n agepd-¥ t hat] wdbé7tes Fed 5%
We zer u bt ake WD [200 783 0
Pﬁ,. ﬁy@%@%a@}’l‘é%dla@ H ?Gmi‘iggs .;ﬁgﬁr’.\ & M’—‘\%'?'EA)
SVBEEFNG AGENT EXPOSURE “AlD DR¥NG DEA UPTARE | (q) 0%
Ad Qﬁﬂuglﬁﬁ{aﬂw@%ﬁ)}4 123. 4 Acetopps322.9 122262 Methyl 41%
A R e s (DIA) O 49.33 933 31%
PPG 425 48.50 8.50 28%
Texanol isobutyrate TXIB 47.30 7.30 24%
Diisononyl phthalate (DINP) 45.30 5.30 18%
bis(2-ethyl hexyl) adipate (DOA) 44.72 472 16%
tris(2-ethyl hexyl) trimellitate (TOTM) 44.16 4.16 14%
TPP/ DEP 1:2 62.1 22.1 73%
TPP/ DEP 1:1 61.7 217 2%
TPP/ DEP 2:1 61.2 21.2 1%
EXAMPLE 9

Evaluation of Swelling Agents in CTA

In this example, 200 g cellulose triacetate was exposed to 150 g diethyl

phthalate (DEP) plasticizer and 150 g of a swelling agent for 16 hours. The

excess liquid was drained away. The pellets were then blotted and dried at 25°C

for 24 hours, followed by drying in a forced air oven at 50°C for 24 hours. The

weight after drying is indicative of plasticizer uptake, and was used to compare

the different swelling agents. Table 2 sets forth the various swelling agents that

were tested as well as the plasticizer uptake.
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Acetonitrile 274.2 74.2 Methyl alcohol 227.1 27.1

Met hyl et hyl ketone (MEK) 224.3 24.3 Turkey red oil
wWQO®s22B32 Ethyl acetate 220.6 20.6 Tetrahydp@f/UszN6/020116
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st h DED oanA oA

an(. C II\, \,ITC%J {TC Ltw VVI l.1 arru Ll
SV\EIE?‘I’P{?SC i(‘:nﬁent sﬁowed a very thin Ia&g? of DEP |cresen({'8

onl|y-oten¢ he pell et surface, | and no DEP in the 0.8
I ntreya of —tthe—pettet—Thepettet gt—used—gcetongy
as ?e WD 2006/ 127830 PCT/IUS2006/ C?Bg 16 swellling
agentXviss e al so tested by tHe profil202R net hod, and?
t hgSELeAowed prasticl zer 'L?oughomz(%_'ae pertert 0.0
crass-section  EXAMPLE 10 (TA/ Optical Brighteder

The most effective swelling agents for cellulose triacetate were acetone,
methyl acetate, and acetic acid. Acetonitrile had moderate effectiveness in this
experiment, while methanol, methyl ethyl ketone (MEK), and ethyl acetate had a
small effect on plasticizer uptake. The samples with less than a 5 gram increase
in weight (which would correspond to less than 3% of the available plasticizer
being incorporated) are very poor swelling agents for this cellulose triacetate/DEP
system. Some of these liquids, such as the Turkey Red oil and DEP, are very
viscous and sticky and tend to cling to the pellets, which may give a falsely high
DEP uptake value. The samples with no swelling agent or poor swelling agents
demonstrated the lack of infusion of additives in the absence of an appropriate
swelling agent. Profile IR analysis of the pellets treated with DEP and no
swelling agent showed a very thin layer of DEP present only on the pellet surface,
and no DEP in the interior of the pellet. The pellets that used acetone as a
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Cellul ose triacetate (CA-436-80 avail able from East nman
Chem cal Conpany) (200 g) was conbined with 200 g

wae@bormsiand 1 g of Eccowhite Optical Bright ePer/US2006/020116

(avail abl e from Eastern Chem cal Conpany) in a

39. i . ,
2t SR RS Ap R P BOACIN Pt bR Showed
t heplaglcizek dseughohiaibe paliet cpekisedton. and the pellets had
noti ceably increased in size. The pellets were then
poured into a shallow dish and allowed to air dry at
roomtenperature. Under W/ 'E‘??%M vel engt hs of 254
rimor 366 nm, the pellets ug?“gsl\gﬁd i nt ense bl ue.
EXAMPLE 11 CTA/ Conpl ex EmagOatic Boghlenkose triacetate
(CA-436-80 avail abl e from East man Chemi cal

- Conpany)
(40 g) whslhdesebirirsaiald (RASH OGS ASHEME A dEastpty Chigmical

frunty fr LI [RY l. Eragr :
cor GorRe A BLEF wst POERILL Sy BV e BleRle dePF W iRcowhite
ar opticdl BrlghtbnbO(avaifabilofbm, EdteriMiiheidal Tonphbhy)dh at3eounce
i quids had absorbed into the cellulose triacetate

pel glesssiar.adtie jaievasapiled forhbowstat odeh {imerndh efthe dqpids had

size. ,The pel,l et re.then d_in OV,

o e RE Rt e RS B bR Bt
78 hRtHasSed il BRe.PEhd wilistsiagle theh poired trtolh thallswelidh.an@ dl10MRd to
2006/ 127830 PCT/ US2006/ 020116 EXAMPLE 12 CTA/ Vanillin

( Fr aigdsy etetoote tempjesaseret rPagdes (LAY damhat sevebmethp-0f] 22t mn or
f i cal 200 nbi ned
w ¢ A0SR RERRE R R ssed BRARbICE 20%09) 02 EPIT"Th A

32-ounce glass jar. The j ar was rolled for 15 hours,
at which tinme all of the liquids had absorbed into
the cellul ose triacetate peIE%&M,PI&lbIl t he pellets had

noti ceably increased in si The free-fl owi ng pellets
were then poured into a a?ﬁ??%’%éi%?g%cg all owed to

air dry ebllnesMiutifienes FUALL3-80 a4ildHe M ffom aP4ktBad &hemical
air drying they snelled noticeably of vanilla. The

pel Cetpamar(40 ghwas dombineshwigh 3@ g aegtonesmd Ofdog o fiwity fsagrance
AR S (GRRfish P radraB T CorGSralioh HSSRBYinh s“GUet bflss jar
The jar was rolled for 16 hours, at which time all of the liquids had absorbed into
the cellulose triacetate pellets, and the pellets had noticeably increased in size.
The pellets were then poured into a shallow dish and allowed to air dry at room

temperature for 78 hours. The pellets had a faint fruity smell.
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Cellul ose triacetate (CA-436-80 avail able from East nman
Chem cal Conpany) (200 g) was conbined with 200 g

wa@e@borms3o 20 g DEP, and 0.1 g alizarin (CAS [FQFU82004/020116
avai |l able from Aldrich 33,317-4 tech grade 85% in a

32-ounce glass jar. The jar m}p l.ed for 15 hours,
at which tine all of the IlEqw sﬂEa1 absorbed into

the cellul ose triacetat &CpeiVaailin (Flagraped)l et s had
turned brick red in color and noticeably increas in
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houygillihhea Belousécssliss el MReljaawas iotled fad S¢oLe at vdfitletime all
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h
ac eof the Hauids kadahsgrbedintrete celidossdriacstate pellsts w14 tb%’(Peﬂ]@H had
t ld | | . Und light . .
o S 5L s SRS, T SRR o

uor esc orange,

t hegiptibd-digteattowbdiodsedly ali8bin@émpdrhtued R824Kburs, and after air
yel | ow orange. EXAMPLE 14 CTA/pH I ndicator Cell ul ose

tC{) i doysigthey ggﬂled:;@tis&bémﬁ Vaailae Tﬁlﬁﬁﬁﬂ%&%@he@’éﬁ?fcﬁied at
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jar was rolled for 15 hours, at which tine all of the
28 WD 2006/ 127830 PCT/ US2006/ 020116 I|iquids had
absorbed into the cellul ose BEXAN$3al® pel l ets, and
the pellets had noticeably i réglre sed in size. The
free-flow ng pellets were pour Hfo a shallow dish

and al | oefuioSe dtihcefity (BA-450B0 LEANDIQGE Etmad Chemical
hours, then at 50C for 12 hours. The pellets turned

pi niContpany)p(280 &) was candig® witb 00ts eeeterte, 208 LIRP, and 0.1 g

11 el o CRoEt aaBie fred P R gPloe s5%) ina
pel holdmne X MlE T FEAASRINE@ISNDS hEE, atGehibhikiaseeall of the

acetate ( avai | abl e from Eastman Cheni cal
Compignigly had gbsgybedastodioerxlinbue wiachtatesepletsp dihe pelletghag) turned

and_di et hyl phthal ate (14 i n.an 8-_.ouhce.ql.ass jar.

The bpskteta chlgr siopgrsbeinisered it el R TR AR Prdf vere

the gbhﬁﬁ'iﬁit% a SRfoRNES BeballdWe oher &ﬁll dt ¥b& 8 Gemperature for 24

triacetate pellets, and the pellets had swelled to

fi | lhours, then dried at 50°C for 12 hours. The pellets remained a brick-red color
after drying. Treating the alizarin-infused pellets with acetic acid slowly turned
the pellets from brick red to golden yellow. Under UV light (wavelength of
366 nm), the infused pellets fluoresced red-orange, while the acid-treated, infused

pellets fluoresced yellow-orange.

EXAMPLE 14
CTA/pH Indicator
Cellulose triacetate (CA-436-80 available from Eastman Chemical
Company) (200 g) was combined with 200 g acetone and 2.0 g phenolphthalein in

a 32-ounce glass jar. The jar was rolled for 15 hours, at which time all of the
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the jar. The pellets were then poured into a shall ow

pan and allowed to air dry at roomtenperature for 24
whews32788then dried at 50C for 12 hours. The drpCpEbi0es/620116
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th ' V. t

dr sﬁc&\gﬁ fi Sal\o/\%nr‘@eetaf 1;1{34: I%I‘Gg\lbﬂfr?glé 'ﬁjleg;'e?af‘er n%)?l?e?sn aﬁ&tqj]e ggl?ets had

t hendiiceghiitlcreape] ih 61z8.. T]@@éﬂl&ﬂn@ pellets were poured 1nto ashallow

CA/ Acetone/ Tri acetin Cellul ose acetate (CA-32

av afisldealiomshiEais iyt IR IMPAFatEs AR oy theg)at %&b&“ for 12

COMBhASC T LAAE TABE ikl Bk fl 268t SRR of Daiom

ounce: §fags was ro

h OUkiroxdde. V%&ﬁhxttmﬁ%oﬂmth@fbetd%aﬂtecqw filferérbid radoser iklde-use
into the cellulose triacetate pellets, and the pellets
hadthgwedi¢asigemdgliets | the jar. The pellets were then
poured into a shallow pan and allowed to air dry at
room tenperature for 24 hours, then dried at 50C for

12 hours. The dry pellets waedrs8. 6 g. This
resulted in pellets having a theoretical 31% by weight

pl asticizer content. The %NISQEIIOPQI@/D@'e free flow ng

2006/ 127540 PrR0aad66r o0 A SRR ChbmicEPCdany

CA {\iatg) ¥a9bébiRed @ﬁhhwgﬂmn@lqﬂ eﬁld(d@%h{zigg@,a A o) ihafh 8-
avai | abl e from East nan em cal flo
g) WGMJaﬂea‘hwwWaﬁmllﬁdrfm Ithglrg)at a/m{:hdn@qqd pf the liquids

Hert e e oy
co n’éﬂe?ﬁre e leﬁ%EﬁdhenTﬂu%&ﬁMhﬂ@b 9 hdtpdllowet heumeliry at

iS no a suitable swelling agent for CA-320S because
it s teoweratorh ferdidmuis, thep olried at 3G Walot 12 hewrgATlBpdg pellets

EXAMPL Di I f T 0
128 TR ARl T B B AT elppistize
Wit BordthiR. tThe %Eﬁ‘ﬂellé@@%bﬁé' REdWing @AY 8tndi1R eh biRlps tMitcibriginal
the prior art nethods of meking a dope. Under prior

artpelledh scal e conditions for nmaking a cellul ose
triacetate dope, the solid

EXAMPLE 16
CA/Acetone/Triacetin

Cellulose acetate (CA-320S available from Eastman Chemical Company)
(40 g) was combined with acetone (30 g) and triacetin (30 g) in an 8-ounce glass
jar. The jar was rolled for 16 hours, at which time all of the liquids had absorbed
into the cellulose triacetate pellets, and the pellets had swelled to fill the jar. The
pellets were then poured into a shallow pan and allowed to air dry at room
temperature for 24 hours, then dried at 50°C for 12 hours. The dry pellets
weighed 58.6 g. This resulted in pellets having a theoretical 31% by weight
plasticizer content. The dry pellets were free flowing and similar in shape to the

original pellets.
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cellulose triacetate is added to a solution contai ning
the desired solvent, plasticizer, and any ot her

w@esti2isas. After conmbining the m xture in a jBCT/USI966/020116
contents are mxed by rolling the jar on parall el

rollers. Under typical condi E%ﬁﬂ tthe triacetate
solids dissolve within abouti3 %%?319 In this study,

control triacetate pelletsCapnegpi¥DdBP this prior art
procedure were conpared to treated triacetate pellets

i n whi ch CHBgseRsetpis (e33R RRIdintli T ed - Swevalapteefromudsiman

exper e R T8 UE ek B R REERO, [ o diey

f i nghthagae (10 ) in WO8otn 2160 FROTESaPHva 9 118d £R!16 bOS Eat
trlacetate ECA 436- 80, &ﬁialpgb|§% from East man which

Cherﬁ“éea‘l e i compietelydissolveshyllhigsteomptzted that raketoamol is not

cyani based and
o7 oMl A O S5 B A BesPaarucibohiuns aaver
dopebwmﬁhﬁecmMgmnye was added to the solvent to better
visualize the progression of dissolution, and it would
not be expected to affect dissolution. For the

control sanple, A the cell L acetate was used
eAk ] 5

as manufactured. For the ex sanpl e, t he
procedure used 100.0 g DiskéliGfloPBlhgl Peliltat had

previ ouslél;g‘l been infused with plasticizer and

st abi | i zehigryoeedugowaaRanxddil R 7288 ParET/KilGP MM O 1S reated

{N:\r/gkl @%see /%ett%tﬁ %hﬁ%%( Wi@%)%ga al F:tglpgst gte mﬁ]g&lg z%opmle eISJnder

di s péibtbitORb §¥416 CoidAbns H5Pm
di gﬁenyl i U6 hffiins £°% a‘fcﬁ%{)ﬂ’ eéuu%@f%&e&te a8, 1 Siia

di ssellulese frrcs®Re i adderiotq \aoisdlmmrb c@rﬂaﬁw %G}:meﬂ @lvent,

025, B o Snp £ REG A  6 B Bt e

CH2 Gaséfisiatthia Bl byl rdiiRPth B ¥ 6n ﬂéﬁﬂel-{@l?er%' ':’(Pﬁcfgr t}%ﬁca?éjo%dﬁ%ns

the pellets to their respective jars o

def rtheea]aggtatq $edids d}sspﬁeewiﬁng abbua24|h”a>um0h1 Zhif saidy, control
ntr g Sa (g Ais on the left, while

ex p et%ﬁ é?fﬁ‘?r% by this,priqriat progadhuye Wessccopmaraskte treated

wer %a%@ﬁ%ell@ﬂd liivhich 1SRG 4 fad&ﬁ%eéb&ﬁ?fév%slg%ﬂﬂsed by

i mredi ately after adding the pe

cl ukpihgg svtllingegpdl | ets. The pellets in the contro

sanpl e nd stuck to the side of the
s a%l e ﬁT&ng;chg &% amesﬁéﬁarrﬁ)@%wrge beth set up suc thatthe ﬁnal

solution would be composed of 90 g cellulose triacetate (CA-436-80, available

from Eastman Chemical Company), 10 g triphenyl phosphate, 1 drop (<0.05 g)
blue dye (a phthalocyanine-based dye), and 567 g 90/10 (vol/vol) CH,Cly/CH3OH
(target 15% solids dope). The blue dye was added to the solvent to better
visualize the progression of dissolution, and it would not be expected to affect
dissolution.

For the control sample, A, the cellulose triacetate was used as
manufactured. For the experimental sample, B, the procedure used 100.0 g

treated pellets that had previously been infused with plasticizer and stabilizer to a
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stirring wth a long spatula to try to break up the

clunps. Sanple B pellets dispersed initially and did
wmoioenzmao t 0 be broken apart manual ly. After 5pPEi/Ns1086020116

of shaki ng by hand, the photograph shown in Fig. 1 a
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transferred to parallel rollers m xi ng, which is a
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cmx 2cmx 5 ¢m ile the gel in sanp
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nak t I

oo Sk Srafa Ble JRAIEH By bMChS HIYIARD Safplh Dellets
unddpatstiaitly anddidant el tebeipbkenfapastsnannelly.| After S minutes
di ssol ved and was about 1 cnB. At tine = 27 hours

bot AT shalgesy angy thepphotogragh shopayinFigalsy at time = 3 minutes was

SRR Ve UL Sl A0 B0 5

10 gypidal plethoy lfornhia s ellelosdestirdppdyl Batichus, weiednﬁﬁ?oygolhng

90/ 10 é} vol /vol ) CH2Cl 2/ CH3OH. The_contr.ol_ Sanp

confireughopt mes@wvmnw%wr%rwmve@ penedipally e photograph the
t

g R L R

pel kghplesliths ;drs/@drermmbvécaﬁbmrthe sfiRinigrgllere and sikieh eo @ﬁ:| same
after only hours. The treated pellets exhibit

sur @qa‘g@m gv1th1ﬁr<@f1/ dighting jand bagldrop.e J&ach rrhoferanky fook about 2
di
O cEFREE S LIFED e, LA S gt

cel kedopgdeupdn RERYRRErdIe tHe&bHerfs and alsgbsfore 18aimiaf to the rollers.
conditions. This dissolution inprovenent woul d be
advant agé8Ud$me i Wﬂgontrol sample A had a few larger lumps while

experimental sample B had many dispersed small gels (Fig. 1a). After 6 hours,

the gels were reduced in size, and the tiny gels in sample B were barely visible
(Fig. 1b). At time =9 hours, the gels in sample A were about2cmx 2 ecmx 5
cm, while the gel in sample B was essentially dissolved, having no gel visible to
the naked eye. After 12 hours, the gels in sample a were becoming more
transparent. At time = 24 hours, the undissolved gel in control sample A was

nearly dissolved and was about 1 cm’. At time = 27 hours, both Samples A and B
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dopes used for spinning fibers, solution cast filns,

coatings, and the like. In two other dissolution
W@ vpAarisson st udi es, the control cellul ose trPEDESADE020116

pellets dissolved in 15 to 24 hours while the treated

pel , :

CanBe PRy ol Rd ad s el So b RS LoMbinhE 9 FETA
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| ets, but in each case the treated plasticizer
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st akisier Zrﬁtﬁﬁl ,dlsPB&dﬁQQ ti@ soBeft, iEin réih@mﬁ‘igﬂs&p@ﬁe&l\@ﬁd dissolving
bl ended by ro Ilnalthe ] ar on parallel notorized

r ol mavksdly frster thgy ed@ltm@d wedulpse taipeciath @gllets feptiogivenset of

hec it T i Moy it el fbo g e &l rpgne

3 h@dfes ubddl r s dp«ﬁ@lug fibenéesdlaionafast filiﬂ%ecdﬁﬁhlgﬁfaﬁd VRl 1fke.
addltl onal |y i ed overnight in a vacuum oven at 60C

i medi at & W@rqtb‘?f ﬂtﬁs@pﬁlw |0ﬁg1pam1t Sf@éieﬁmih@gc‘vm@l cellulose

oyt aRPrataRee 8RS LAY natuite BB rkn R pp ypgtvedin
barg el 12 as@e! WiskoRitaSinsetant e ATdfed Uy tBRberdRSe rﬁﬁhﬁs/solvent
spun, both with and w thout drawi ng, to yiel

of f rafipi plasticidse jevel mmlmiohspfmwf @pﬁldmm;m@@h tase the

oy Ve g o Ricd el hs Qlsstulob SR el ke Bl ©

East man Chem cal Conpany) was washed and restabilized
by addi ng cal cium hydroxide to a slurry ofpellets in
water to yield 99 pmea THXAMPEE I8 calciumin a

[ nduct i vel y - ColMEBav BRI et G e it pence

Spect r oscemMosclitifdetfdpRlicts (DASB LSS hvanhblk H8sh MBIhAlChemical
(300 g) were added to a 64-ounce Jar cont ai ni ng

g
t ri Gompany) (P twer adsell fo 864omnos paricentainings§ apdieihykphthalate
bl eaﬂjElg) 38hos't1qlr)1henyl pﬂct)slpilate (TPP), 3 g proprietary stabilizer blend (a

phosphite anti-oxidant and an epoxidized, oil-based thermal stabilizer), and 300 g
acetone. The mixture was blended by rolling the jar on parallel motorized rollers.
The liquids had mostly absorbed in about 4 hours, but the mixture was left to roll
overnight. The swelled pellets were air dried at 25°C, then dried 3 hours in a
vacuum oven at 65°C. The pellets were additionally dried overnight in a vacuum
oven at 60°C immediately prior to spinning. Melt spinning was carried out on a
laboratory scale, melt spinning system with a gear pump and 16-hole spinneret.
The barrel temperature was set to 270°C. Fiber was melt spun, both with and

without drawing, to yield an off-white fiber.
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oxi dant and an epoxi di zed, oil-based thernmal

stabilizer), and 300 g acetone. The jar was shaken by
whaovd/127880 2 mi nutes and then m xed by rolling PEEURENG020116

on parallel notorized rollers. The |iquids had

conpl etely absorbed within 15 m nutes. The jar was

left to roll overnight. The infused pellets were air

dri ed under ambient (250 pyadibi®ng, then dried for

3 hours in a vacuum oven at 65C. The pellets were

addi ti onal | y Meli 8pinoingrofilafhised @elmlwmmtw@m 20 mMm

t 60C di at t
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cond?t7ons were stitred periodically to
M Ni@3Y codditivia, %ﬁ@h&& Y(&%dﬁ&l‘mlds'ﬁ@lﬁlﬁﬂ 02614 65°C. The pellets

cl unpi ng asthey dried. The dried llets re l.e o
yel [vesie widditionally deed overight ja a v i e A ppiige),s 60°C
Cel I.ul 0 a E

Col [TIE ?ategg Z)%l% ?o gﬁ%ﬂﬁ# elé’%&l \%ggegme&%% 8h %Elaboratory

16- qiale EmilakpiaHng @ysmm githa geaxpumeaaf 16:iHolg spzmha'n‘o | Thedgrrel

g |sopropyl al cohol , pe fragrance
Sceriemperpael Wef agf fé’n%@ ‘%a\g/%HbP%Wla%“? f*?fg i) gnd without

fragrance soap naklng) and the
i nk ?‘gﬁ\ga%ryl d%{elf)?}g\&g%ﬁ frmr ker (<0.01 g). The m xture
was shaken for 10 minutes, at which tinme all of the

i quids had absorbed into the
EXAMPLE 21

Cellulose Acetate Phthalate With Dye and Fragrance

Cellulose acetate phthalate (40 g) was added to a 16-ounce jar containing
a mixture of 30 g ethanol, 10 g isopropyl alcohol, 1 g triacetin, 4 g citrus
fragrance (Universal Fragrance Co., "Citrus Melange"), and the ink from a yellow
marker (<0.01 g). The mixture was shaken for 10 minutes, at which time all of
the liquids had absorbed into the pellets. The swelled pellets were pale yellow in
color, with some pellets being more translucent and some being more opaque.
The swelling agents were evaporated by opening the jar and exposing the contents

to ambient (25°C) conditions. The pellets were stirred periodically to minimize
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pellets. The swelled pellets were pink in color, with

sone pellets being nore translucent and sone being
worene/1zi8ague. The swel I ing agents were evapor aP@€ruS1996/020116

openi ng the jar and exposing the contents to ambient

(256 &g%’rﬂ. Eﬂe?'@iﬁed g drgerdéﬂeﬂgts RRkd ﬁil@yé@%%ﬁwﬁﬁ h f)feﬁﬂmt citrus
perlo%i\Fs I'Ty " to mnimze clunping. The dried pellets
wer Ragrhiide. W t h a pl easant fruity fragrance. EXAVPLE 23
Recovering the Swelling Agent Cellul ose triacetate
pell ets (CA436-80S, available from Eastman Chem cal
Company) (90 g) were added g;g(@l gince j ar

10 EI et

contai ning 80 g acetone hyl pht hal at e.
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on a rot Q?l}uléﬁﬁé}ﬁéﬁa@tﬂhﬁﬁiatﬁ&qs(“@ﬁ?@ tﬂé?é\?&ﬁ?ﬁﬁ‘%@f mung
eqU| ed w "
aapt PFGR oty REfalfh P4 pJOpratLaRRREa Y apihRitance "Add
bat Roepshiasd fia@rah&Cavangle fidie DmiceInd drdgfmopoil fqm‘ctaadle and
30 mnutes, 31.5 g of swelling agent was reﬁgver

andsesptreskieg)ownd the FdufFom paedipsrmansi maska (FRO gL J egpixgure

g. Thi nt ” i
0 ac Rt e e SRR AR AL SRS g o MRl BlrBed info the
r eco¥dty Phe bWsllcavwlilkisngera ikl inadiorp@ithcbinepelletofbeing more

drying the pellets. 34 WD 2006/ 127830 d
PCTiraS20®6! SRGIS bemgmeppagquerddsaiclling aﬁﬁfés WE% JVARgrate

,fo\?g ! CeI | uhjose aﬁ%%}?gs?rtggﬁé ?nt{ w& vvé 1ﬁons The

Wi thy f)élfé% W Stifigd pdmdwauymmrﬁmmeaﬁummg e"lt‘he 411@1 mlets
in a 16 ounce jar, and the jar was rolled on parallel

rol m@mpmmwuhmleasaqmyfr@%%ﬁbed within 10 m nutes.
The jar was left to roll overnight. The swell ed
pellets were transferred to a 1, 000-nl round bottom
flask, and the flask was plBXaMerE 23rotary
evaporation unit (Bfichi Rotavapor RE121, equi pped
with ice water cool edReeprsimgdhe Swalliag A% r at or, and

e o 0 L DA B 5 5 8o s

svielcyeRfical @981pan §0 %Fﬁ@i‘é%ﬂ@&i to afld o’:@ﬂ‘nt:efar ahmzumng ghgucetone
the pellets weig This experi nment

denmemdtl0ag éldthyhahthe:l@ten glhe Jwéaw,vam ralled @varnagiit) [Thg syghled pellets

cool v%jre placed in a 500-ml, round bottom flask and placed on a rotary evaporation

unit (Biichi Rotavapor RE121, equipped with ice water cooled condenser, water
aspirator (50 mm Hg), and heated bath). The heating bath was set to 65°C, and
the motor to 55 rpm. After 30 minutes, 31.5 g of swelling agent was recovered,
and after about 1 hour the dried pellets weighed 108.6 g. This experiment
demonstrated that, by using a vacuum and a chilled water cooled condenser,

partial recovery of the swelling agent can be achieved while drying the pellets.
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condenser allowed for partial recovery of the swelling

agent while drying the pellets. EXAMPLE 25 Swel li ng
wo\g@nti2Bacovery from Swel | ed Conpounded Pel | et BCT/US2006/020116

Cellul ose triacetate (800 g, CA436-80S) was conbi ned

in aone gallon jar wth aE?@ALME r%of 700 g acetone,
100 g nethyl acetate, 150 g triphenyl phosphate
(TPP), and 50 g di et hyReq@héﬂih@imteSu(eDE@Agéﬁhe m xture
was rolled in the jar overnlﬁ)ht (about 16 hours
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r enipeatlwayicbvdred, ang @ftkr ¥Rt AMdliy e Gelidts weﬁgﬁﬂllw 6g. Thls
injecting the liquid into a gas chromatograph (GC)

det @mﬁﬁ@nt Hemgustatnde thep vsimghy [vagiwe 2né 3 ghillsd awiefer @ooled
dete t unt _of 35 V\D 06/ 127830

5555 HESH TR Rt el aorina oG8 &t gl crving the
durpagtsswel ling agent renoval. GC analysis of the
recovered |iquid gave a conposition of 92.23 % acet one
(theoretical 87.5%; 7.74 % nmethyl acetate

(theoretical 12.5%; and di et hyl phthal at e.
No triphenyl phosphate Mﬁ@?&d The GC anal ysi s
i ndi cated t hgeltlifg N eHEReBRerly HIE SH8HeBCEMPHE1dA Pellets

methyl acetate ratio in the recovered swelling agent.
It shoul Gelbéomwtathé%)OtghGAéa@&@ﬁ}Wamombfmdmga oregation jar

contibebeuibBEt ftfeacbBRE PR i lREe R 0¥ dhbopPbhorbfe
rat {1Ppyf R §9 grlﬁethﬁ pthdle (DEPG! atiRe. miAReWAM¥d it AR jar

| ow | evel of pl asticizers, only 3 ppm di et hyl
pht breiraight (2bord 16 bovis). €Bhis drocedysbway feppitodtshgivefour bateles of

R T NI NS N TR N .
r en@idlicdPeMbts WetBvided into eight batches in order to fit into a 3-liter flask on
a Biichi rotary evaporation unit. The swelling agent was removed using water
aspirator vacuum, a 50°C bath temperature, a rotation speed of 20 rpm, and 1
hour time per batch. The swelling agent was stripped from the pellets for one
hour on the rotary evaporation apparatus, but not exhaustively evaporated, which
would have taken longer than one hour. A total of 2,123 g swelling agent was
recovered (66.4% of the theoretical total swelling agent). The removed swelling
agent was analyzed by directly injecting the liquid into a gas chromatograph (GC)

to determine the acetone to methyl acetate ratio and to determine the amount of
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pol ymer. The | ow contam nation of plasticizer in the
stripped swelling agent allows for a nore accurate
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The swelled pellets were placed in a 500-ml round bottom flask and

placed on a rotary evaporation unit (Biichi Rotavapor RE121, equipped with ice
water cooled condenser, water aspirator, and heated bath). The heating bath was
set to 55°C, and the motor to 55 rpm. After 30 minutes, 53 g swelling agent was
recovered, and the pellets weighed 107.3 g. Plasticizer analysis indicated 9.8%
triacetin.

In an 8-ounce jar, 50 g of the recovered acetone were combined with 5 g
of triacetin plasticizer. To this mixture, 45 g cellulose triacetate pellets (CA436-

80S) were added, and the mixture was rolled in the jar to mix. Most of the
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Recovery Together on a Rotary Evaporation Unit 1In a
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m nutes to conplete the infusion phase. this tine,
al | ﬁma-l]e'geducq@ todd) ripadfop éeminutes. After 30 minutes of mixing, the pellets

were swelled and rubbery, and the flask was then lowered into the 55°C bath to

mix another 30 minutes, still at ambient pressure. After a total mixing time of 1
hour, the vacuum was turned on to initiate the evaporation stage of the
experiment. The water bath was set at 55°C, the rotation was set at 60 rpm, and a
water aspirator vacuum and water cooled condenser were applied. After about 30
minutes the recovered acetone weighed 26.5 g, and after about 2 hours, the
cellulose triacetate pellets weighed 82.7 g. Plasticizer analysis indicated 10.0%
DEP.
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di ssolving or too weak may al so be suitable swelling

candi dates. For cellul ose acetate CA398-30, the best
weanditgmses were nmet hanol and propyl acetate. FOF/US1066/020116

CAP141-20 and CAB171-15, butyl acetate gave the best

swel l'i ng and softening. BUtEkwﬂ&PPEE? or butyl
0

acetate blended with a smal | anoun one of the

weaker sol vefitreadingbpSwelting Apeite sr Riffesar el lidse Esters
candi dates. .39 WD 2006/ 127830 PCT/ US2006/ 020116 CD K
CD a cD lythis sqjaellg,qx&study,thrq-}mff@gn@gllg@sg estgs, a-cellulosegcetate

-UQ L /gc(é% 9%5 02% c@lu@%%%&%&i%@é\é((g&ﬁ ljr 1 -? Q)Yvﬁr{dq}eﬁlgiﬁ)s%c)etate

0 - ButyrateQQAEN 71-18), all avhilebld ffdrR FastmanOChditalCCofpanyP were

~wrte,, CDcocnt~ri ' uF Zti cn En 2 p~~np

r y~rﬂ§e‘;ﬂp Shey newder commercial form. Candidate swelling agents included a
series of alcohols and esters. The candidate cellulose ester (20 g) was added to a
4-ounce jar (8 ounces for the CAP141-20) containing 20 g of the candidate
swelling agent plus 2 g diethyl phthalate as a representative plasticizer. The jar
was then rolled at room temperature to mix the components. The interaction of
the swelling agent with the polymer was observed. The desired behavior for a
suitable swelling agent is to swell and soften the polymer, without dissolving the
polymer, such that the diffusion of additives into the polymer matrix is facilitated,
and the shape and form of the polymer remains similar. Samples were
observed after 16 hours and after 5 days. The observations are summarized in
Table 3 below. The volume after exposure to the swelling agent was measured to
give an indication of swelling. A swelling agent that is too strong tends to
decrease the volume due to partial dissolution. Desired swelling is also indicated
by the hardness and appearance of the polymer after exposure. If the volume has
increased, but the polymer remains hard and gritty, then the swelling agent is too
weak and is not a good candidate. Blends of the swelling agents that are too
dissolving or too weak may also be suitable swelling candidates. For cellulose
acetate CA398-30, the best candidates were methanol and propyl acetate. For the
CAP141-20 and CAB171-15, butyl acetate gave the best swelling and softening.
Butyl acetate or butyl acetate blended with a small amount of one of the weaker

solvent alcohols are potential swelling candidates.
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Table 3 - Screening Summary

70

CA398-30 IN 4-OUNCE JAR

CAP141-20 IN 8-OUNCE JAR

CAB171-15 IN 4-OUNCE JAR

CD C 'zS UC2 W'"~>PCDUSDOCA20116

C -
O .
©)
@ c
27 |
— b= SBLVENT OR VOLUME COMMENTS VOLUME COMMENTS VOLUME COMMENTS
O« _SWELLING (cm®) (cm®) (cm®)
>N >Qmwﬁ,
SE °
m N Congrol (No 56 84 58
2 Sol¢ent/Swelling
8 = T @ﬂc@
@ o ¢ Water o 113 hard, gritty feel; slightly 141 clings to outside of jar; gritty 90 packed on outside of jar; gritty
SN 0= softened after sitting feel hard
o >
@ o ﬁnwgﬁwﬁo_ 140 soft powder 136 soft powder 134 soft powder
DI S .
! = Q9 md»umuow 140 increasing hardness, grittiness 128 harder; gritty 143 increasing hardness, grittiness
N~ . >
Z % =Propanol 138 increasing hardness, grittiness 128 harder; gritty 132 increasing hardness, grittiness
- g )
_— Q ) @Mmb& 100 hardest, grittiest feel 128 harder; gritty 132 hardest, grittiest feel
.ol
T O O gMethyl Acetate 72 partially dissolved; soft, balled 90 partially dissolved soft ball 68 partially dissolved; very soft ball
—O~x0ID up; after sitting: rubbery, plus powder clinging to plus loose powder; after sitting:
' o =) mm = O shrunk to 49 cm’ outside of jar; after sitting: rubbery
O~ lcZzg mostly dissolved (59 cm’)
O Q& A
@) m Y m:m Acetate 72 partially dissolved; ball; after 90 partially dissolved soft ball 66 partially dissolved soft ball with
m. g % s sitting: firm and rubbery plus undissolved powder; after undissolved powder; after sitting:
o M @Y > - sitting: half-dissolved rubbery
8828023

=
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(115 cm®); rubbed apart to
small clumps and loose, fluffy
powder (218 cm’); after
sitting: particles remain
separate

[ n-Propyl Acetate 140 soft, fluffy 102 partially dissolved soft ball, 85 partially dissolved; harder,
plus undissolved powder; after rubbery ball with powder; after
sitting: firm ball with some sitting: hard, rubbery

D transparency

n-Butyl Acetate 132 more gritty feel 218 initially fused, rubbery powder 151 initially fused, rubbery powder

(94 cm®); rubbed apart to small
clumps and loose, fluffy powder
(151 cm®); after sitting: remains
as separate/separable
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Ch C

20 g cellulose ester with 20 g solvent/swelling agent plus 2 g diethyl phthalate plasticizer.
Unless otherwise noted, the sample had a similar appearance and form after sitting 5 days.
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EXAMPLE 30
Comparative Examples

Cellulose acetate (100.0 g of the type specified in Table 4) was stirred into
a 16-ounce jar containing a mixture of 5.0 g glycerol and the water or swelling
agent indicated in Table 4. The CA398-30 samples were mixed in 32-ounce jars
due to their lower bulk density. The control samples used 140 g water as a carrier
for the glycerol, while the comparative samples utilized a swelling agent that
provided swelling of the cellulose acetate and miscibility with the glycerol. The
mixtures were rolled in their respective jars overnight (about 16 hours) on parallel
motorized rollers, which provided a tumbling type of mixing. For each sample,
any free liquid was drained, and the weight of this unabsorbed liquid was
determined. The remaining solids were blotted for 30 seconds with a paper towel
to remove any surface liquids, then spread into a shallow pan to dry at 25°C for 6
hours. Following drying at 25°C, the samples were dried 24 hours at 50°C under
vacuum. A beaker containing 10.0 g glycerol was placed in the vacuum oven
along with the samples, and the weight of this glycerol after 24 hours at 50°C
under vacuum was still 10.0 g. This lack of evaporation of glycerol in a beaker
indicated that the drying step would not in itself cause a loss of glycerol from the
samples. A sample whose weight fell short of the theoretical maximum of 105 g
can be explained as having not incorporated all of the available 5 g of glycerol
during the exposure step.

The resulting dry weight for each sample and the % glycerol found by
plasticizer analysis are set forth in Table 4. For each type of cellulose acetate, the
sample using water as a carrier had the lowest uptake of glycerol, while the
glycerol uptake was higher in the samples using a swelling agent that is a good
swelling agent match for the given type of cellulose acetate. The high free liquid
and negligible weight gain in the water samples indicate that the glycerol was
more superficial in these samples. The swelling method penetrated the additives

into the particle such that they could not be easily washed or blotted away.
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100 g 60/40 methanol / 1057 ¢ No free liquid. Nicely swelled,
ethyl acetate (5.6%) rubbery, translucent.
CA436-80S = cellulose triacetate, DSy, ~2.8-2.9 (Eastman Chemical Co.); Physical form:
rice-like pellets.
CA398-30 = cellulose acetate, DSy, ~2.4-2.5 (Eastman Chemical Co.); Physical form:
powder.
CA394-60S = cellulose acetate, DS 5 ~2.4- 2.5 (Eastman Chemical Co.); Physical form:
mixture of powder and irregular particles up to 5 mm size.
PR CA = cellulose acetate, DSy, ~2.4-2.5 ("Primester Acetate Flake"); Physical form:
irregular particles ~ 20 mm x 5 mm in size.
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m sqbLh@dl J¥ PARKEir respective weights noted. The remaining solids were
opened to ambient (25°C) conditions and allowed to stand and dry 48 hours.

Within each pair of comparative examples, the samples using benzene, a

non-swelling agent, had a smaller weight gain. Using instead a swelling agent

that swells the cellulose acetate of interest, a higher absorption of plasticizer can

be achieved. Furthermore, by selecting a swelling agent type and amount that

completely absorbed into the cellulose ester during the exposure time, the

processing step of draining off the excess liquids can be eliminated. The

powdered CA398-30 (Sample C) did absorb all the benzene liquids, but the

powder remained hard and gritty, which indicated that the liquid absorption was

predominately a physical effect of the powdered sample form, and plasticizer

uptake would therefore be expected to be more superficial. Upon drying, Sample

C was nonuniform, with crusty areas and powdery areas. The plasticizer analysis

also indicated a nonuniform distribution of plasticizer, with different submissions

of the same sample yielding different plasticizer % values (entry C in Table 5).

The cellulose acetate used in Sample F, with its similar acetyl level but lower
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in a vacuum (about 25 mm Hg) oven at 50°C for 24 hours. The decanted liquid
had a slightly greasy feel. The weight of the dried cellulose acetate (theoretical

maximum 80 g) is noted in Table 6.

Sample IB.  Acetone soluble cellulose acetate (CA394-60, 50 g) was mixed in
an §8-ounce jar containing a solution of 20 g methanol, 5 g ethyl acetate, 25 g
dimethyl phthalate (DMP), and 5 g triphenyl phosphate (TPP). The jar wasrolled
on parallel motorized rollers to mix the contents for 5 hours at 25°C. The
cellulose acetate particles had partially fused into a mass, but could be easily
crumbled apart into granular swelled, softened particles. The granular solid was
spread in a shallow pan to dry overnight at 25°C, then dried in a vacuum (about
25 mm Hg) oven at 50°C for 24 hours. The weight of the dried cellulose acetate

(theoretical maximum 80 g) is noted in Table 6.

Sample IC.  Acetone soluble cellulose acetate (CA394-60, 50 g) was mixed in
an 8-ounce jar containing a solution of 30 g methanol, 25 g dimethyl phthalate
(DMP), and 5 g triphenyl phosphate (TPP). The jar was rolled on parallel
motorized rollers to mix the contents for 5 hours at 25°C. At this time, all the

liquids had been absorbed, and the cellulose acetate particles had partially fused,
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matched to the cellulose acetate. The decanted water had a greasy feel, indicating

the presence of plasticizer in the water phase. The water slurry method had the
shortcoming of generating a large quantity of plasticizer-contaminated water to
handle and recover. Furthermore, with plasticizer partitioned between the water
phase and the cellulose acetate, achieving a target plasticizer level in the cellulose
ester was difficult. Alternatively, by using a swelling agent in an amount that

causes all of the liquids to be absorbed, the amount of plasticizer loading can be
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CA436-808S = cellulose triacetate, DSy, ~2.8-2.9 (Eastman Chemical Co.); Physical form:
rice-like pellets.
CA394-608S = cellulose acetate, DS, ~2.4-2.5 (Eastman Chemical Co.); Physical form:
mixture of powder and irregular particles up to 5 mm size.

EXAMPLE
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(% TPP) (% ETS 1A CA394-60S 25 g DWP 1000 g Water 1
hr 60C 72.6 g 50 g 5 g TPP 5 his 60C (25.3% (5.4%
wo Bo@A384e 60S 25 g DVP 20 g Methanol 5 hours 7ACBUS208£020116
g 59g TPP 5 g Ethyl acetate 25C (29.0% (5.5% 1C
CA394-60S 25 g DWP 30 g Methanol 3 hours 78. iog 52%85
TPP 25C (29.0% (5.5% 2A CA436- 80S g
S%ooo g Water 1 hr 60C 52. §°§1P)a@@¢fe Expmples hrs 60C 5

TPP 0.3 atdrzaf l@s 1215 %@@1@31&0&1%@?59 abelate ﬁ%O%@éﬁ%&ﬁ%ﬁn@%’ted

hours 70.0 g acet a
CA436-TBbs 7_I)®v2g sElTSedLﬁfwgzglo‘vmarewﬂH. 1/800 2542t&203 HTukBy £:d oil

CoadeBus S G EHGTRE G0kt Ghovbich i r v figersite gilsand

ST 0 T g gl ¢ A Sy e

acetfat bh@lﬁr@t 2B g GmERE] p{lﬁhaﬂﬁf@: (DMEF§ 2834 0 g triphenyl phosphate
(TPP) were added to the slurry, and the jar was moved to rollers in a heated
cabinet to roll at 60°C for 60 minutes. The solids were separated from the slurry
by filtration using a coarse, fritted funnel and vacuum. The solids were spread in
a shallow pan to dry at 25°C overnight (for about 16 hours) then in a vacuum
oven at 50°C for 24 hours.

For comparative samples 1B, 2B, and 3B, cellulose acetate (100 g of the
type indicated in Table 7) was stirred into a 16-ounce jar (32-ounce jar for 1B)
containing 50 g dimethyl phthalate (DMP) and 10 g triphenyl phosphate (TPP)
dissolved in the swelling agent indicated in Table 7. The mixture was mixed by
rolling on motorized parallel rollers at room temperature (25°C) for 5 hours. By
design there were no liquids to filter away from the solids. The solids were
spread into a shallow pan to dry at 25°C overnight for about 16 hours then dried
in a vacuum oven at 50°C for 24 hours.

For each comparative pair, the sample using the water/xylene/Turkey red
oil mixture as the plasticizer carrier showed a negligible weight increase, and no
plasticizer could be detected by additive analysis. By contrast, each comparative
sample which used a swelling agent matched to the cellulose acetate and additive
showed good swelling, good liquid incorporation, and a significant weight
increase. This amount of plasticizer (60 g total) is relatively large for the 100 g
quantity of cellulose acetate (typical plasticizer loading for cellulose acetate is 10-
30%), but by using appropriate swelling agents for each type of cellulose acetate,
near quantitative incorporation of the 60 grams of plasticizer could be realized.
The combination of a plasticizer that has good compatibility with the cellulose

acetate and a swelling agent that has the appropriate swelling action toward the
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CA436-80S = cellulose triacetate, DSA -2.8-2.9
(Eastman Chemi cal Co.); Physical form rice-Ilike
w@eiobarr30 CA394- 60S = cel | ul ose acetate, DSAC PRI/USDI&G020116
(East man Chemi cal Co.); Physical form mxture of
pomder and irregul ar particles up to 5 nmm si ze.
3 51 WD 2006/ 127830 PCT/ US2006/ 020116
hE{OF%éC@fﬁrmPl?é rhighy gggogroratron ofaplaghigize possible. The

ceII [

Tabl égéa%?esa&%ﬁ rgtrelg é:l g&lo%“gdfte hP‘?on rahg\ngt Qﬁlg#%%f) ag’“e 1s ot
wat esuffierd tg adfuwe%ooﬂ@dhsﬁbllzer psadi u m sal t of

sul fonated castor oil, which is a water-dispersible
oil and surfactant obtained fromSigma Al drich), and
0.5 g xylene. After rolling the jar for 1 hour at

25C, 50 g dinethyl phthalate (DMP) and 10 g tri phenyl
phosphate (TPP) were added to the slurry, and the jar
was nmoved to rollers in a heated cabinet to roll at
60C for 60 mnutes. The solids were separated fromthe
slurry by filtration using a coarse, fritted funne
and vacuum The solids were spread in a shall ow pan
to dry at 25C overnight (for about 16 hours) then in a
vacuum oven at 50C for 24 hours. For conparative
sanples 1B, 2B, and 3B, cellul ose acetate (100 g of
the type indicated in Table 7) was stirred into a
16-ounce jar (32-ounce jar for 1B) containing 50 g

di met hyl phthalate (DMP) and 10 g tri phenyl phosphate
(TPP) dissolved in the swelling agent indicated in
Table 7. The mixture was mixed by rolling on
notorized parallel rollers at roomtenperature (250
for 5 hours. By design there were no liquids to
filter away fromthe solids. The solids were spread
into a shallow pan to dry at 25C overni ght for about
16 hours then dried in a vacuum oven at 50C for 24
hours. For each conparative pair, the sanple using the
wat er/ xyl ene/ Turkey red oil mxture as the

pl asticizer carrier showed a negligible weight

i ncrease, and no plasticizer could be detected by
additive analysis. By contrast, each conparative
sanpl e which used a swelling agent matched to the
cellul ose acetate and additive showed good swelling,
good liquid incorporation, and a significant weight

53



i ncrease. This anount of plasticizer (60 g total) is

relatively large for the 100 g quantity of cellul ose
wae@bar®s3qtypi cal plasticizer |oading for cellRCDES2006/020116

acetate is 10- 3 0%, but by using appropriate

swel ling agents for each type of cellul ose acetate,

Ble owied Itp%tpl Vs WEQLARIL o O < téi?nGQge%E ans_of

Oo—oOT

pl ElStIuI ﬁ?‘Fﬁat 20360 lconBALT 1 1 it ; /Eﬁ,% Dl?éEI]{DT
celil ul pse acetpte and a swelling aggn ?%a /ﬁﬁMP)
apﬂroprlate swelling action toward the 52 WO (% TPP)
20067, T %@’g‘_ﬁu 30A9GPT O201%8, ; Rl UIOSE LA at|e
t hils Ah ¢ ncor poyagppon  of @59@;{@0| zdr pPRS&IO! 9. T(b@%)
exdnpl s usi ng water denonsgsaty@nt hat| a conpat ilbl e0.0%)
pl asticizer alohe is not Jsufficient jto achi evg good

pl 4siB £Ca898-30pt pf0ez DB WO POQGHL2HB3(J 5 hours 1555 ¢
PCT/ USROB& 02011® e TREbl e 7| - Conpari son 8°Gnat gr W%
Surlfactant vs. Bwe |ing Agent CA TYPH ADDI Tl VES (6 1)%
VEHI28L ECABO%6885 DR VP T| VY IREMPWANEl GHT 1 fof0f5P)
TPR) | Al®&398- 3p!GOEg DMVP 1BDOTRP wat dr ARPO°B0G 9 0@
100—g— nTQDW:nTmRQé&XY © (40w 9.-5g 0

xy||efte g{gi’%ﬁs B_ 30 5@%“@61%9190@ éno e
hoyr s £5 g L4 Hr10 g [TPP ZSC (30 L 0/% %)
C;A\:J‘/Ir a&m’] On&q UU
g 10"y Eg@‘gm% oy hi s 5 é‘eroo/a $ Iene 0.0%
(0./0% fca304l b 0 g D 18 Methano h Ur S¢0.0%)
15 TEF
35 UCARR. 89S 1V50 Bigp 290 c&‘c}{% kb- 3P hou™ 158.1g
CA436- ég@gSO )M‘%j’lﬁoo Water GOC3QD. 7 |9 (30.6%)
(6.1%)
CA398-30 = cellulose acetate, DS ~2.4-2.5 (Eastman Chemical Co.); Physical form:
powder.

CA394-60S = cellulose acetate, DS ~2.4-2.5 (Eastman Chemical Co.); Physical
form: mixture of powder and irregular particles up to 5 mm size.

CA436-80S = cellulose triacetate, DS, ~2.8-2.9 (Eastman Chemical Co.); Physical
form: rice-like pellets.

EXAMPLE 34
Melt Extruded Cellulose Triacetate Film

L Melt Compounded Pellets / Melt Cast Film

Cellulose triacetate (CA436-808S) was melt compounded at 290°C with
triphenyl phosphate (TPP), diethyl phthalate (DEP), and an epoxy based thermal
stabilizer to give compounded pellets comprising 80 parts cellulose triacetate, 15
parts TPP, 5 parts DEP, and 1 part stabilizer. Plasticizer analysis indicated 14.2%
TPP and 4.8% DEP. The pellets were used as a feedstock for a melt cast film.
The film was extruded on a 1-inch Killion film extruder with a 6-inch film die

and a barrel set temperature of 280°C.
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100 g 10 g TPP 0.5 g TRO5 hrs 60C (0.0% 0.5 xyl ene

(0.0% 3B CA436-80S 50 g DWP 60 g acetone 5 hours
waz®s127330 100 g 10 g TPP 25C (30.6% (6. 1% CABOBUSD06/020116

cellul ose acetate, DSA -2.4-2.5 (Eastman Cheni cal

Co.); Physical form powder. CA394-60S = ceI | ul ose

acetate, DSA -2.4-2.5 (Eastman Cheni cal .); Physi cal

formMd m W@ﬂéeramllb&m@aouqulk@gmfdf Cﬁ\ﬁlﬁli”bl es up to

5
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ri cerdoi kacdiehd, €06.g m¥tyPhéet@dd, M & uE%x ﬂﬁlﬂ)s?ﬁété IQTPB)‘? 50 g
Triacetate Film 1. Melt Conpounded et S Cast

Fi | rdiethyl phtbalatet(DEROcanst 0 e@A@B@pe@:s}vamdéhmaﬂ stabilizer. The

ded h TP
i oOROTOS e b ety Bitloh oy PR Ry RE R B Sortrt Py votatile
st abiére28hoted W) ¥ Aot RPPORARH B (BHbE RAFRIPoS REI2 8P Further

parts cellul ose triacetate, 15 parts TPP, 5 parts
DEP, draitig at %ﬁiﬁt oweraight iyiedded @bramumdcck @plletﬁacloy@msmg 80 parts

2 S0 Bl b, HOF B B Wi

was ﬁ?ﬂ}fsiédlﬁﬁlcgt@d ay 4179 nep |§h<|1 |51 189 HED. m’ﬁiét }{Séﬂéﬁ‘sr W\Q{'et ﬁ%e@ as a
6-inch filmdie and a barrel set tenperature of

54 Vigedx0BB/ fmzmiio:amﬂmusibe)mmmmuuﬁed Mot lhich rKsllliop film

d Pell t t, Fi Cel | ul o
r1 Sotndriase ach ol dis B8 e Lo Rt 2R0E
sol uti on e md1BEh18k \ﬁ‘éigﬁt%h%adeﬂe%nﬂd H?éél%ﬁlem?é’éﬁ&@&ﬁom&t@@raphy
g triphenyl phosphate (TPP), hyl phthal ate

( DEF()GPCa)anNme@ykﬂyrmhdem@WBhde@ﬁtvhqxolmtyrgteaslnnklmzlerValues

ot ook ol Sl b, e ¥R hats berngrisd dllremna e
by ama@&a%f mn@ﬁaﬁ%aﬁ %@e oBpHlfersGRiré Edthp R @VBRW). ’Bﬁé&%&rence

Further drying at over ni ght vyi eﬁ’ded conmpounded
pel st weigbtrposs sdangprBatedrthe bepefi of ose lessi h«zaebtlaﬂery fitat the

glaratsfqn@%pﬁsxgg{lggs cg)lggounadggg %ro%? es. sfl;l al l mﬂ thickness were
solvent cast from the same samples. Percent transmission values for the films at
400 nm are listed in Table 8. The loss of transmission relative to the original
cellulose triacetate demonstrates the color benefit of the swelling compounding
over traditional melt compounding. The plasticizer infused cellulose triacetate
could be a viable feedstock for a melt cast film, which would be useful for
applications including packaging films, backings for adhesive tapes and sheets,

membranes, and optical films.
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anal ysis indicated 14. 7% TPP and 5. 1% DEP. The pellets

wer e used as

a feedstock for

melt cast film The film
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2006/ 127830 PCT/ US2006/ 020116 Table 8 -

films. 55 WO
Mol ecul ar

Wei ght Loss Conpari son SAMPLE vn Mv MV Mh %

Transm ssi on

(400 run)

CA436-80S starting nmateri al

82, 700 298,400 3.62 91.1 Melt conpounded pellets
64,400 219,800 3.41 88.2 Melt cast film (280C) using

melt 56, 100

195,400 3.52 85.2

conmpounded pell ets

"Swel |'i ng agent conpounded” 82,900 320,600 3.86 91.3
pellets Melt cast film (280C) using 66,300 246, 200

3.71 87.8
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WD 2006/ 127830 PCT/ US2006/ 020116 We Claim 1. A

nmet hod of form ng a conpounded cel | ul ose ester, said
woredokoerssconpri si ng: conbi ning a cel |l ul ose estBPCT/USV06/020116

initial quantity of an additive, and a swelling agent

to yield an adm xture; and renoving at |east a portion

of said swelling agent fromsaid adm xture so as to

forweep]@&*ﬁpounded cellul ose ester, wherein said

conmpounded cel | ul ose ester conprises at |east 92% by

wei ght of said initial quantity of said additive. 2.

The met hpd of Achethod df fonhimgei conpaimdededelluloosastarstaal method

conprises a Cl-C20 ester of cellulose. 3. The nethod

of eyBPHiME: wherein said cellulose ester is selected

fromthe gr Cc hSLin f . ; 4

cel | ul os€ &?{glge?ggl Llel,ﬁ&cee%téarl ggghlltlgic g‘?%lttlzf gﬁ?ﬁ:ﬁdgltﬁg ,e’ and a

cel I ul ose acepwélénpugant & weldeml ddulinses; bnd yr at e,

cellulose tributyrate, cellul ose propionate, . i

cel | ul ostemaving Ppeashapetion af gaifd ﬂ%ﬁ%@%‘t fgom said admixture so

propionate, cal box;%rl% hé/ | &o%ﬁoﬂhg&? c%ﬁﬁfo@% Cester, wherein said

car boxynet hyl %eltloul 0Se acetate propionate,

car boxynet hyl gghpeliise caltgbstcstebtbriprades at lesst RYadseveight of

acetate butyrate succinate, and m xtures thereof. 4.

The nethod of saiflanikirliquaphigiodispd 24diE@vaddi tive is

selected fromthe group consisting of plasticizers,

thermal stabilizers, antioxidants, UV stabilizers,

aci d stabi | i zghs melifdddofSEAMET) §iefein 63ié Sclhib@retet somprises a

fragrances, optical brighteners, flanme retardants,

agr iCat{J2b estert oflgBwhos®al s, bi oacti ve compounds,

i ndicators, and mxtures thereof. 57 WD 2006/ 127830

PCT/ US2006/ 020116 5. The nethod of claim 1, wherein

sai d swell i ng TRgeMdthdE oSk I e@héreaidecllaze @ster is selected

consi sting of ketones, esters, alcohols, ethers,

car ony Ithe geavb donsisting phpsitlese acaiate. salbelpes friacetaie, cellulose

fluids,, an i xtures, thereof. ,6. The d ai
5, WGP Hﬁltggi:aée S‘W@P}OIS?] gacgfégembufysratg,e Icglg'%ﬂe;% bﬁ {y(r)aftn t ﬁghﬂose
gr OURLEPRR, Séd'llﬁgas@fpti@ﬁi%hgt@,e;cembw ltriglopidnategtoaliglose acetate

ethyl acetate, neth
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate

propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, and mixtures thereof.

4. The method of claim 1, wherein said additive is selected from the
group consisting of plasticizers, thermal stabilizers, antioxidants, UV stabilizers,
acid stabilizers, acid scavengers, dyes, pigments, fragrances, optical brighteners,
flame retardants, agricultural chemicals, bioactive compounds, indicators, and

mixtures thereof.
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acetate, nethanol, ethanol, isopropyl alcohol, acetic
acid, supercritical carbon dioxide, and m xtures

wao bwsazfs3o 7. The method of claim 1, said cell uP@BES2006/020116
ester having an initial weight average nol ecul ar
wei ght, and said conpounded cel | ul ose ester conpri sing

a cellulose ter hayi a final weight average .

mol ecul ar: wei g‘f?Fm‘?Xﬂ%‘i/ 8F %a’é%\il dWRFIRHEY Saldyay lHRg gt igslected
ol aih Bl Sk IRnsiss oA GO L b RE bl
vei ght e A onsis ngbrkasie, %ﬁ%’ aldoROb bR cd M iR acias,
cl aitetrahydnafigamisnperctitigad flunk, sslmixaospiberded cel | ul ose

ester having a thickness of about 5 mls has a percent
transm ttance of at |east about 85%at |ight having a

wavel ength of Tﬁ@%@th&pgft &im 9,‘ wﬁ&ginr@§$§9n%@{l%gée§% 2 blected

wherein said renoving step conprises
| eadionatie grops¥nkistingso fglottons, msathyl eshye kbtong cBge Adotatd, Qnethyl

The nmethod of claim1, further conprising formng sai
co nﬁg%ﬁa’e‘&e@éﬁl‘ﬁu?tb%‘E’]Le’é?IEPPerﬁl%Ph@l:ﬁﬁfﬁfe F1ér supelcatical rarbon

Thedi@cﬁ&hognd)ﬁqi;&hlﬁk Melds Wherein said shaped article is
sel ected’” fromthe group consisting of filns, fibers,

tinme-rel ease natrices, and indicator natrices. 58 WO
2006/ 127830 Pgr/ US2006/ 020116 ~ 12. The method of claim
11, wherdi n saPamshododciain i .spid celbHpsd esteshaying andnitialveeight
sai gyd08d7 ' | ' | ounded . .
Ca] B8 RO BRI LR o o

13. calhdoswestenithvirg acfiil weilkht awdigpe@hdledddravei@it twherein said final
procesi%ng conprises an extrusion process. 14. The
met RGEIOAVERS Molasulanesightns shilerst dhawt 1g% ofrfhei inigil weight
SubL&Ghd ' unded cel | ul ose ester to an

SU \?é%&geﬂﬁoﬁ@g&*r &élgi?tg

i njection nolding cess to formthe shaped article.
15. A nethod of form ng a conpounded cel |l ul ose ester,

said nmethod conprising; conbining a cellulose ester,
an initi & quahe mephesk obplagmdi twheesin anlgyer ofssed compounded

gg :E%llutl(%e)égt@} v AN S PSRl Ra S Ii)ecricesn\g\galulsirnri]t?ance of at

least about 85% at light having a wavelength of about 400 nm.

9. The method of claim 1, wherein said removing step comprises

removing at least about 95% by weight of said swelling agent.

10.  The method of claim 1, further comprising forming said

compounded cellulose ester into a shaped article.

11. The method of claim 10, wherein said shaped article is selected

from the group consisting of films, fibers, time-release matrices, and indicator

matrices.
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conprises | ess than about 10% by wei ght of ingredients

selected fromthe group consisting of water, benzene,
waeiohormsed castor oil, benzene, xylene, tol uRCEUS2006/020116

nmonopol oil, pine oil, sulfonated pine oil

cycl ohexanol , cyclohexanone diacetin, and tetralin,

said pergent eb ota wei ght
of the Syglli pgEm %‘8&?’%%&? PESERSR 83?9%3 éjﬁ{cec" sa
r engih, e d 34id ! feidsihg BorRpridek Qiibjedtingahid copblihdid RUSBEe ester to
from said adm xtufe so as to forma conpounded

cel melt pseessngto. foms theTilen. met hod of cl ai m 15, wherein

said cellul ose ester conprises a Cl-C20 ester of

cellulose. 17. The nethod of claim 15, wherein said

cel | ul ose3 est ghe inStho@ bFElhi%@' 12,fieih BAd HePipPoetisd &Jm;sw;es

of cellulose acetate, cellulose triacetate, cellul ose

acegmedryshnabese, cel l ul ose acetate butyrate,

cellul ose butyrate, cellulose 59 WO 2006/ 127830

PCT/ US2006/ 020116 tributyrate, cellul ose propionate,

cel | ul osey tri PhORRRALE clafif1h Ny REBInAGRE BhARing comprises

propi onate, carboxynethyl cellul ose acetat e,

car fubyscteg Isgald cetpoliroled celiwWoset aster pr apingavibe moldlng process to

car?oxygeth Iiell | ose acetate butyrate, cellulose

ac etsd %’F fificlesyccinate, and m xtures thereof. 18.

The nmet hod of claim 15, wherein said additive is

sel ected fromthe group consisting of plasticizers,

t hermal $f.abi Aimethed offotrmmgiadantpsynddd csllalosd éstaer wijd method

acid stabhilizers, acid scavengers, dyes, pignents,

fr afff"8fe¥eE optical brighteners, flame retardants,
agricult aghi

A o!‘r:’%lﬁi)mﬁ%e@r%glglﬁsree%‘t?hgxﬁ é’?‘;f"“p?ﬁgm% g8 an addltlve and a

cl ai m 15, V\hes\eelhngagemt ovyedld amgdmgen’e wls:raa lsadtsweﬂlmg agent

fromthe group CODSI ket S, .
al cohol s, et hEVEDTIEAISS ﬂw.ago%o ey el P%‘ff%‘ﬁé‘?ﬁ‘iséﬁlemd

supercri tical ﬁfohttggg%ge&smguma& hensRat, su@&latemsstor il

nmet hod of cl ai rein said sweélling agent 1s
sel ected fr oberizere, yteup, tohesé, shonogobdil, it cih esplfomttdd/pine

et hyl ketone, ethyl acetate, nmethyl acetate,
met hanol , et haﬁopyc lohexgnelp gyclaliexatgie; dicetp.cangc fegpalin, said

supercritical p&%@rﬁé@e bﬂ*/&éﬁtq)%se(ﬁ%n%é%’tﬁﬁ fi gthla &f O Ewelhng
agent taken as 100% by weight; and
removing at least a portion of said swelling agent from said admixture so

as to form a compounded cellulose ester.

16.  The method of claim 15, wherein said cellulose ester comprises a

C1-Cy ester of cellulose.

17.  The method of claim 15, wherein said cellulose ester is selected
from the group consisting of cellulose acetate, cellulose triacetate, cellulose

acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
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21. The nethod of claim 15, said cellul ose ester

having an initial weight average nol ecul ar wei ght,
w@nweszisso conpounded cel | ul ose ester conpri si POI/ES2006/020116

cellul ose ester having a final weight average

nol ecul ar wei ght, vvher ei n said final weight aver age

rml e ar we ast aFout 13%.0f .the niti

e Tyt Buhol RGotogRR s Pt Rt e
%Pibﬁate“&ﬁﬂb@kﬁrg@th&l@&’l@ﬂo@f aGotd, eABBREACBACellulose acetae

ose ester ving a thi ckness of about' 5 mils

a pmppl@natet q:aaib@mnqﬂaﬁ@élubfse acetatk babrateuslinlogs asetdte butyrate
light havin vvave%]@%e%%h of about 400 nm 60 WO
200BF TSRS SHRBIRIES 20116 23. The method of claim
15, wherein said renoving step conprises renoving at
| east about 90% by wei ght of said swelling agent. 24.
The rret hb¥l of Thd metlod 6f clfinr 1 ehesomgad sidittyefisselectad from the
sai d nde ceIIqu ester.into a.sh o
o t PoneCOB R R i DGR RS R U s tabilizers,
sh
SRS L Gl R El s BIARUIEGLAU, GRS ors,
mat flame sctardénts Tetmcummbdlenﬁcaid; dioncHBe cmfnpmmds, iadicakors, and
sha ed artlcl conprises a film and said formng

Kturgs theprgy ectl ng sai d conmpounded cel | ul ose ester

melt processing to formthe film 27. The nethod

of claim 26, wherein said nelt processing conprises
an extrufl.on Phomethed of 8lainl A8, whérbimdsaaK swadlllingnagedt is selected

wherein said formng I ses jecting sai
con%e}aﬁh%ameawpmlﬁgg ddebnes ¢sigr. ?ﬁ?’é‘t‘ﬁn%‘ﬁfﬁﬁﬁfg’%&lc acids,
Pr oG8Ry dSrurdnO5uPetiticaNRREY 2Rl Hithfes thekeof.

20.  The method of claim 19, wherein said swelling agent is selected
from the group consisting of acetone, methyl ethyl ketone, ethyl acetate, methyl
acetate, methanol, ethanol, isopropyl alcohol, acetic acid, supercritical carbon

dioxide, and mixtures thereof.

21.  The method of claim 15, said cellulose ester having an initial
weight average molecular weight, and said compounded cellulose ester
comprising a cellulose ester having a final weight average molecular weight,
wherein said final weight average molecular weight is at least about 73% of the

initial weight average molecular weight.
22.  The method of claim 15, wherein a layer of said compounded

cellulose ester having a thickness of about 5 mils has a percent transmittance of at

least about 85% at light having a wavelength of about 400 nm.
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23.  The method of claim 15, wherein said removing step comprises

removing at least about 90% by weight of said swelling agent.

24.  The method of claim 15, further comprising forming said

compounded cellulose ester into a shaped article.

25.  The method of claim 24, wherein said shaped article is selected
from the group consisting of films, fibers, time-release matrices, and indicator

matrices.

26.  The method of claim 25, wherein said shaped article comprises a
film, and said forming comprises subjecting said compounded cellulose ester to

melt processing to form the film.

27.  Themethod of claim 26, wherein said melt processing comprises

an extrusion process.
28.  The method of claim 24, wherein said forming comprises

subjecting said compounded cellulose ester to an injection molding process to

form the shaped article.
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