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Synthetic polymer resins are used for a vast array of applications. In some
applications, polymers can come into contact with or can be a source of undesirable
30  organic materials that can be eluted into the atmosphere, a water supply, or an
ingestible material inside a polymeric package. These organic materials may be
formed by degradation of the polymer during processing, or may be the result of
adding small molecules to the matrix, such as plasticizers or solvents. A polymer

matrix may also absorb undesirable organic materials from external sources, or
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30 The high molecular weight thermoplastic polyester can contain a large
variety of relatively low molecular weight compound, (i.e.) a molecular weight
substantially less than 500 grams per mole as a result of the catalytic mechanism

discussed above or from other sources. These compounds can be extractable into

food, water or the beverage within the container. These beverage extractable
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containers is rich and varied. In large part, the technology is related to coated and
uncoated polyolefin containers and to coated and uncoated polyester that reduce the
permeability of gasses such as carbon dioxide and oxygen, thus increasing shelf life.

The art also relates to manufacturing methods and to bottle shape and bottom
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di SS%E*J ation of the inclusion conplex is a relatively

rapi d process. Different cyclodextrin pore size and

der i vat i Vee #isiiveicempessionap Bosverivg ceRiieoln thir simplest form,

CONMRlcON oAt dnllah Héﬂvaﬂe& ciB6n ?drﬁcﬁé a&&‘cﬁh&%ﬁ%oéﬁ% rﬁ‘?aglb@

to find a CD nolecules to reformthe conpl
Juedermep brpéding eashpndy p@ﬂ@extnnx the additéam iy d¢n¢rveth@fbytdneblendmg

pol Y'a %R/teflﬂ thegééé ﬁéﬁﬁor?ﬁlldkaa{nkafacf{éﬁ}xgﬁrogysg W%&lbta{etthe

further creates tunlty
scavestifis sobysitd Fap cycécsiextno mwdvmam ants ostricydlodegtrintve a mixture

equ 'tﬂ ké%'f' g%a%ll}; lﬂ}% g&lgﬁleitx HRpS arlld ucc(flzedEl {I? tﬁ]eat{:%hnology of the

concentra P XA
I owpanemsonpewlms Ialsulmsnumd ﬂa Iogh-cptfldsdeﬁtrme |Préfe1’albly die substialent on

Ry O S P et R BB s ng e
t heurrpcﬂyrﬁﬁltriﬁmﬁxeﬁ @femelsctanbed/ml WoeKdthl. :r% ﬁﬂl’htéﬁﬁ Ngg ts} 85;‘?3891
by SO0 R CaPBOL A6 by o SHERUPT A4S SRS AT S0 Feone

e| t hens,hyz2, duhychkalreemebr?&a@a hérBindy $e a8 in tHER@nERBCT f i C
appl i catl on and manufacturing process will dictate the

speci fi cARYhsr@Ret erfeﬁr?@mewl%@mpﬂﬁw cHelgdesimgptegrally

197 @re6ip6ta@dath ihdbabltboRe BT adNBerlo BERRht onRfR iRl bNMmhmltmg
t he cyclodextrln compound utilized in the téechnol o

of PRSP AR STiORgeds Woad el it Baton-Ney 166,671 which
- CY @sQ88X b okdring? I%&;tlgﬁ @Iﬁlsrlém c@@o&é&}&ﬂ s tréé@t@& W‘?lﬂ el Braleic

cyclodextrin is meth or aCetyl. Preferred
cy cPiesde graunseresenta osig apdlyple@in badkbend. dwpottylelP 59227906

A o e
2@ 7@95@@68&6%18?180%%111@%@11&16 OBysarobd, JP QSQ&@ZL descuibische
ggfréﬁgtt?o?}ro? %&%%Qt{ﬁ%lg‘)f aphali)c}égﬁ gcgn%a{u%ﬂg fe>r otﬂer rear(r:%ve comspounds to

err
cy cfommamcllodaemtlm @gpokyhiey $idiog epm M@ Q3/05ﬂ89 disolesdbaciddoion

ofa ant o I Nonllmtn
ex aIr)rp amm &ﬁ@? B efeﬁgt?’ﬁg%mf%{ﬁ@am lselteacé? %EJ S.
Pat e;miodblﬁnngc,rﬂlﬁtﬁ eﬁ‘ﬂohlgwgiefsh SdtjaL ks 0F. SinbﬂdeanSM ,572 and
e E|n ClO xtrin is reacte e
2 o S R et T B e SR Shuhgogi s with
bacgichieohydtiapcetiilosd havingPehBALAR kS SroupLatiabied b meﬁns of

reaé[fl on of a functionalized cyclodextrin with a hi
YIPE oXjes; ers containing cyclodextrin, and polyvinyl alcohol copolymers.

And Rohrbach, EP 0454910A1 disclose the crosslinking reaction of polyisocyanates
with cy‘élodextrins. U.S. Patent Publication No. 2004/0110901, JP 59227906, JP

30 05051402, WO 93/05084, U.S. Patent No. 4,547,572, U.S. Patent No. 4,274,985,
and EP 0454910A1 are incorporated herein by reference in their entirety. The
current invention contemplates the use of any of these polymers in conjunction with

activated carbon for incorporation into compositions, masterbatches, and final
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carboxy ester group containing material. Msanobu, JP

05051402 describes the reaction of cyclodextrin wth a
whadosgedssTont ai ni ng or ot her reactive conpoundBCT/UST008/054281

a cycl dex‘Sil iin copolymer. Sidhu, et al WD 93/ 05084

di ser%" e&H’&Ptfqndﬁmﬁ&PX/ﬂfetPe proftssas desrgbed herdrascysl] a8,

whek@hhiqhdd@hdt Y kaeRX i thBark Sf FRRRIrPebcaEing:

cycl odextri nacr yI ate, anong others. Szejtli, et al.

U.S. Pat ARethaguctemedsanbodimengefdheprosent iguemtion semesises

var Ic?a&&%qwma& % e bl SERXEdd by do%&gwﬂe Aicle with

copolymers with epichl orohydrin, céllulose having

pen @&H@dew@l apd asbygcting e sogied %tl@la&?@cflqﬁgrom’wns Tdis process is
al k I [ I

AL A L8 s AN 300 B e e
04549 1afmenagiis 4 entieety.hEhaquossl inveiomeangaplatesrihotreatment of

2o RS KTIEL 5 Ul RIS PLAR e

0505840 BeatiWht 08108 @Bik]es Of Be iRabtemt No. 4, 547,572, U.S.

atent Na,. 4. 274 985 45491 .
1|6)ncor po'r\gl?ee‘a'b Og?%‘lm nyber esfs‘glye‘ﬁlé‘éo V %I‘ﬁcéﬁ%a%é}?’?ﬁop ation of
The cgmlmsdeemm compewidiiofror abdue M3l tabesut 6096 by seight. Bhigysoltion is

the i n.con ctio activated carbon

o B Rar TR P o o e o Pt e Sl offngR  from
and abdunaloar tol bb&s . agi, lﬁy Reight \mﬁ:ﬂalellsy e bzﬁ@orﬁlﬁh}é a@H ih h@ter from
process escCri e ereln. as we as technj gues

ar eamgﬁ f%totaﬁ@ AFHovgre pighs Adlymer sty wﬂﬂ&m@wﬁs are
1pr efrﬁﬁﬂb@ﬁteﬁ”ﬁﬁg kB RE cbort Ifh@tldlkrsQ§ @}Fb'lod'eﬂlﬁﬁ %%duﬁ@m the addltlve
conpri ses cyc odextrl n attached f ace

ar t PRPROSHIPnERfAhe yentige caf apgq féorwl tlwoesye@ E?d?é)x]t rPrﬁfeﬁ‘h’d the
SUbj-£6 lif BEbdd 8 c5Q8d&RH AL I 2Gh €.4b Q0@ NTIR! cgygl'bﬁ%rp@rﬁrfhe carbon
This process is described in Yahi aoui et al.
Pat astmugnlly gxgugyerang doit ameargo pubstentisdly at:@@raWeme |ﬂn°~ ipfgrior
ref ?51% 3¢ %abfpof &ec‘cﬁmdb{tﬁh ¥r 1n{lznhtﬂe ?&Bﬁserﬁhré &8 gérgcﬁl ;ﬁuﬁcle.
con tes thetreatment of articles coate t
2@ycl o d e lerq selutian eanfurthertbe ditferail usingipare viaesed abeut B0 mimfte pbout
el e 1al . oGl f
| nvg%dt’ ;?rgn%@$g]éﬁ1§: 1%%{1 n?lfo nlga{étnécﬁ!: %%J, Eﬂeca ﬁefate% (j;athﬁ does not
s ol dl@mlorghmlbvlymmmatmze aqmmcetm tommbuly assbciatgd watiextbon as a filler

onta%ngl Aﬁteme]l 1vel q}(l) sohfjtloa c'Wol?ehc &Ifugfg ag)% \gﬁj[())gcr)] a‘%ol% E&)O

t hatpnt imeemoveclengéfmmm giftee soltmnaddstiohrandnfithgioh of. 001

Pr ef er abl ar bon has
2h 7, Perniiedione b oot oy ge Mot By & gPg ity e
t headidlinerempoaidn 5 @SndsRrbdth@R fihdl@rtRe dfltl&‘é 188sedf i@vention.
i ncorporated. The rati Oft%f carbon particles to

cycl odexifisPe grbefiwent of the prespt iveEioRgrpB SRt astena%OYGd and

t hend ANANGA SuRforded 6rPdhe 8ddifiRBodipdsifER, BPRede@ndddients, a
Preferably the ratio of carbon to cyclodextrin is 1:2

t o ROWHST pyaprisiedhe gicladgsin prdhcaghan cehbe admigeh Hhegesulting

307Ut pRbdeY bRYE Ld&ﬁde\éﬁdé’l‘ﬂqreg@y 3%h APREA aphfal Rl lah Bk blnded
penetrate into the i nterl or
into a thermoplastic polymer. It is an advantage of these embodiments that no

special milling or other preparations need be taken in order to provide the small
particle sizes of carbon required to prevent large, visible particles from ending up in

the final articles of the invention. Because of the high shear encountered in an
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pore or space of the cyclodextrin or into the porous
nature of the carbon particle. The solution can

wo eooBhessbe filtered using pore sizes of aboutPADUS2UNE/@54281
about 100 mm  Using this neans to control partic|e
si z &Xirpdee egperiallaivhere SRS WS BYSionIs cRPloEwsh erberith an average
pol Bf)gﬁircle@%rofﬁ to3 0D BPRAY Ve &WlaYa@aﬁﬁlﬁ%akﬁgr WedrPoration
carbon as a Ii.» | er rraterl al. Alternatively, th
sol M.eﬁwsmﬂthséin@lwﬂwlefse?géaﬂéﬁ 1gpBur 1590 t o about 1000
rpm to 1 efDyRithaoRhostitht hal §Ro béoﬁltslﬁerrseagl éﬁ?&%ﬁveé%jzﬁr{ iPRr
and filtration or centrifugation
Sonpleesturpasp ef deliyering thiy 4ddifivp compositipnitne mamb@tt:h onp fikpdarticle

addij 0 e
of oL EnRATRE SulbAPol o TR SIRRUIE, BhraboPEhoo el S
pr esepithanmeteniareils mowelbiswdivbse based @lvp Sogtedaterinds cap be chosen
I Ihlegge érj%;% i | ?ymn? ma%nx ! g}enugtgfgn%ctrulo\é I?one& ?e{ngtos%{tegbl Eeshver e
cycladdigxd crompoandn maarﬂn»d)}mar amtlbeelmdnmmedxglemaser B dlsdlutign, or
ovvder | end gﬂ%n be %Bgded di rect l\.ﬁ to an extrusion

ppaT°AT UI8™ OWHEPE b4 RSB RUEETTHY 8™ a t her nopl asti ¢

poI ymer . Td JomeSnmdodia@du@ ot tg @redént idveswoneiacebmel Bavidpad high

no special. mLli or, ot pr.e rat| ns. need b

in GPHEpatign BFWFO%SHPH éncg‘f?é?qn lbgﬂt" asé‘? 789 Bt E%%ﬂ“ﬁ‘f‘)‘ﬁ

r eqUihé edstb®atoh ExEAbartaco@ly b sirbd &hdﬁiééd inGl188r rb @R} whereby
endi ng u{pﬂrl n the final articles of the invention.

Bec Sifrasisrbaiahds pidgh toshalymenfesiubavireayy oyplodsyaa orisaeen.

16S p?%fﬁfb$l¥ HNRERoA Wala Sa5EWaRKkd-HSinQRtid F 1982889140, and is
carbon w an average particle size of up to 100 nm

may apeniageuslydeilosd taarivg @t 4 depiablafipad concarition phecldeByn

Xt BPLRBbn i GefdiBebn BOLELAE h@aﬁoﬂ"‘ o BBt HBaR b made

| ess. The additive conp ti 0|}1) al so be di spersed

or & gdditineef aanr«id@hqumnosltlom plethe) uwgm@e to# thgehdplask¢ regin in an

t he [ i pal

S e L i B S A
2fol yblnfblhg,dh@frq:aqu tpfamaplhstm mqsted:aminatsimi,s pmferaldp pelhatimeccior ease

ext SRS 99 I aster altclh may, a?soti G b%&r? C coatmg clﬁé Qr pellets of

mat erialrs c osen pasat e 1h

mat laltheninuplasmnsésuf wmlca sadtidnchaging bﬁﬂ(&iexmmmhdibdryordz&idl applying

t he .addj t.i ve .conposition to a r matrix he

2 < RPN St PR ek Gre R ol R e ehrged conte

phageg., ﬂulelzcdibeﬂb &Qﬁbl&ig&hudiiedad&dﬁ Ii’ﬂth@IdCsl& and fbteﬁtﬁh@ﬁh’um) and
ese i nventi mast er bat ch

nmbadi. rre t he
2gavgﬁ’éngat ]%tsctﬁﬁff’é’ Pat ?ﬁ‘?tﬁﬁteéyilf‘)a&ﬂ'e‘i‘fprl n and carbon
in a themmpﬂba@ﬁés%fﬁ@%&eﬁamvebﬁoﬁ nt@oycibdéxtrin at about 100 to
mast er bat ch can advant ageously be stored and used in a

| at @Poubd SbUYpalip BY weight s onetliengearte RY Msightiefdbe masterbatch

pol )55?%05&%%‘ lﬂoﬁ%\‘éfagblg} Ab&MH GO L6t 80,000 p&& tYQReight per one
Preferably the addition is at a nmasterbatch-to-resin

r at imollien parisiby weight f the masgigrbatehgompositippa e gesigdpighes contain
b ai lc%@xgpeh@cl@sr At byt 800t Bhe 5BBb ﬁar{s' H}%elgﬁ’ BESRLREHIRGN

of cycl odextrin
parts by weight of the masterbatch composition, more preferably about 0.05 to about

2000 parts by weight per one million parts by weight of the masterbatch

composition. The ratio of carbon particles to cyclodextrin groups in the
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and carbon that depends on the targeted application.

The masterbatch can be nade by addition of an additive
weewpaesicsi on of the invention to a thernopl astPCT/UERNS1054281

in an extruder, The additive conposition may be

del iRAsteErptohes of throeration pan ranggifrom Jd 00,04 f@ﬁéiln greferpidy the

t r eahfbiich®oneilyaRliétiiRItebhajodnor esin is preferably
pelletized for ease of stora The mast er bat ch rrgg
nga

e.
al so be rdleslpviay PY%‘_@@”@B&P‘? pRIb@Tap be frmpd by By Ble

t heriRplBashbona B laBelWively RoPHopdioNoME¥loBirin and carbon with
cycl odextrin and carbon "and appl yi ng the sol ution .

dsi ngireeded thersoplastinyresin and frgminspaesiclasirdo Bwbland. Alfematively,
of o . St ol )

01 P ReikARh b ol orrbbh b RERF b ldRive LU o te

dr yiipngntigreineed thermwplasticpesiw dtdke desed foacattiana t/aticlpedf thy

cont S Ricr R, L0158 Shy bt S RN AL

par tpsochssinggs thla prafered aueghodith Firmraryidestos theyinweiightThefmal he

sterbatch cqnposi tio re preferabl out 100.t.0 .
D ufo=ag 0 Sty Xl R SR PSS Profe M P fecon
wei gitldiog, bldvempRigiopinfratieibloe mpdding, ielkttrospiing; spunbonding,

mast er bat ches cantaln carbon particles at about 0.005
o SRR B & by B o sEPb BB AR b par s
by wei ghideitiohdd eateRishs @iy dt eltofRrRRAIShioicOMposIINE containing
pref er aé)vl . about (0.05 to about 2000 parfi%. by wei ght

per ¥l Rl raphop partiplys-WEheghmaisrials ay haceppiied futo an
160Maadititd &podifibn, adhdsRrtdfchCoaanal ABEIE bEHE ?retséht invention,
cycl odextrin groups in themasterbatches of the

i nvEfRMENE €8RS RhHEoPpigHomant efmengpoSerae peplimjting examples of
Pr ef,gdiablaY mhRGalk %Hali ﬁ’xa§3f>e ﬁi_@&p&gteg icgiﬂ@ h?&%%ﬁbﬁs,'aﬁ%&g&nts,

to 1: 40, 000. Articles having cyclodextrin and carbon
can (béstpljlizaey theymad ytabiliserslibagfenepidesrfveaicifiess frigaicay plasticizers,
r .el %} {agﬁki rs.hll“ggée a%gfstrﬁa I?).e‘?rﬁco ?At%ﬁ%t rﬂo %aﬁ@(&%‘:
with untreated thernoplastic resin, and form ng an

28r t invientidrusingtahe mshwsrkaowaka e pleillédastisan. an article can

be made - t ' Yol : L it

of the i ECi Y Aty SR8 AP L RpRhinkte ARIRAR Afor
desiactedtedcmbentmat peferably stioot @801oh abde SDhp@ntand mosay

be for i 40 nly, enpl oyed, t echni qye. .

The PRy 125 81 DL SRR PP B it REAT pEHE et of e

ar t etticks Podfeiable, the firishddarticlebioé thedhveptiaciess bt t@po dbeut

arrj out trusio 0 rusj , profjle .
285t ShEP R op e R Tobfauay. et cloifytin bysghon the
bl owefpht 6lf the finiehedGiicRS PIHR RAtRUT cEPbiR pafieledg.cyclodextrin groups in
mel t bl owi ng, uni axi.al or biaxial _ aqrientatiaon, or X
conthierigisles A thermyeation candengeitonn ] 1088 1120: I Ryeterably the ratio

| NCar Qb 8 dyd1fdeRtrmAPO S 1:40080.cONt ai ni ng cycl odextrin
pl us carbo articles. These materials may be

n . . . . . .
i ncor por EP@EPY» the actiypted gerben Rasticdeq dlag ipyea#on gan range in size

3pas tﬁ%{rpﬁ)t fifto Q0 rRicloh§ @l th@dddithle @oRpodiR I HESERterbatch
I nventi on,
compositions. It is contemplated that many embodiments of the invention will

employ extrusion processing of the polymer matrixes having the additive
compositions of the invention; where this is true, the particle size of the carbon in

the additive composition or the masterbatch may be relatively large, e.g. 100
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dependi ng on ease of incorporation and efficiency.
Sorme nonlimting exanples of additional naterials that
woragpshesesncor por at ed i ncl ude dyes, pignments, PCT/US2008/054281
anti oxi da lizers, thernal b||| er.s,
e CRFToBE B eom PR ik SR o giareRg of il gapr B e e
or taddikié ¢0ﬁ’qﬁ>s1t1$ﬂibﬁﬁ"@hdlﬁ¢r@ﬁblﬁ&a551sWg@&rﬂ@&%f@&b&i ®be ground
mer . mat of the nvention usi ng any nea

t
Lﬂo SIP@ET Higescier 4 ephpicnldrading ghearing, pyd mpxing bt iskeniace

ar t iigh gpical extdigoh Bpepdiioh CH@pé&i’aYl? t@ﬂ%@re&%ﬁé’loﬂ eftfhs Ohe particle
cti vatﬁ(fﬁd carbon, nore preferably about 001 to about

00 SBHAT “4rrl ipsdter fiear difspeapnysigan pon 1@011@;941?3@#1 may be in the

act 'uﬁﬁr%&t@ﬁﬂh@@ﬁ‘nﬂ%ﬁ@@ﬂnf&orﬁ@%‘j on the weight of the
artic Pr ef erabli;istheflnls ed articles of the _

i nvent i oft thafisal apis omewemtw\mem@s prpferable that the particle
cyclspdexihE Lét

cyclsodext ri nlvggg S&%&éﬁpﬁ{ e&%ltﬁ F I%g}?p nggr?llys g ed © | micra,
ar t imoreprefrably i ing tco’fSOGm b@hh prrnwf@ﬂablsr 10 wnctyél()@ dx tilf more

9, YRR 10y S BN B 0

to ®9Qf¢rdd}é %9 ninro 160 lltIIZSuah Cirbéﬁ p@@ﬂcs Iblbtlldb bl;fﬁmbﬂﬁ@ore volume

act n r | es,of the inventio

"o SR SPGB SRS RVERE bERFBR foR8has

c onffiosi folyouer @ratrixee wivds hevtidpat srﬁallcmm;gchspatticw@ze thdt theuser of a

con e e i rents.of the . invention
PR e S8 PR G e Ry mor

1mat r i XxesTirafinah mt:laeofaﬁdintzent@n misfme &iaﬁb 0disg Htarlelieof techmques

i nventi on; mﬁere th |s true,

I
t he TESEPISSHPbOAMaRs. te %l.awleé&my&g {ﬂ,‘ : f%the Sadlive

MBS tahpaitoh off i iRentic dldMeloYan fréfed 1yEner, HAAHIHARE e two
It is contenplated that extrusion processing

f
pol ﬁ?fﬁ?%le%b?fﬁaf foraing Hgifinph Astide nhs<idditige orpgositiqa may be

| NVaalieRA 16 B4 $8HmcAMIRixRAR Eél@én@ §r l%f m@l@ﬁl@ﬁ’cﬁné @orR&ample in an
round to small ér sizes due t q&é ysi cal ~kneadi ng,

Z8hegrtridg Theaddixg ergoropisiony ra%ése qdfeccte thapolyraey hagii as a
Xt b Nn QRGN &k (n off SOR ?A g'b'e YerefitAns e &&ﬁréﬁkﬁé Rd¥itive

Thus, the particle size o arbon in erther
addFemRASition iipds ppiqur wetrixan miek blending fbraaxepivads apdastipizer.

t heDgl ng ofAfiL Ed es o?xpé‘.ﬁtlmtagol%grg 1%§Jt%k\t/‘éer$@9 Iﬁiedilv&glere

t he artic I'nvent on

pr efdveabblendihgof thhpolmwrt and laddigvez@npbsititreisaottemplped.

2% agrggeﬁdl?lgm ntgos ree eerébggi:amicg' | olfrll%a efscﬁr%:n\% %;S(%fu(fé?sona{g t<t) gchleve
pr eh enifdymyy Hlé)ndemﬁlnai aﬁﬁlﬂe ¢comppositioh.l nore preferably 10

nmto 3 i1 e preferabl n
and. st s b FHES OB iign SO b Fis hiehing of
p fa; trbaléc%ldmhﬁwmﬂ)&ﬁﬁéﬂc(‘chﬁﬁ twlibﬁé’nea M’ledtzﬂ'qﬁ)lﬁﬁenc chips are
ef fectiye act oncert wt CycC odextrin taq
scalait é %]KH@?PF% gt g5 SEdFIGhngs Pro ﬁwn&aief)%h cHigdeyipg gelative
3ovhi high flb%!lls REcR1GEHRkih aBd 46 dAAbE hieltBlenlldBw i @tecbiEchip not
user or a
having any of the additive composition, at a ratio such that the desired levels of
cyclodextrin and carbon are realized after the two materials are blended together.

The masterbatch chip may have been melt processed to blend the additive

compositions of the invention therein, or the masterbatch chip may be surface coated
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final article detects no gray cast and sees no
i ndi vidual particles. The final articles of the
w0 pooenoicdh may be made using a variety of techP@TusmNs/ 054281

In sa enpodi nents, .the fin articles may pe faqrned
by %@ﬁh@%ﬁg‘%ﬁaﬁmﬁt% Ths0 ol bIETGHE B b BTG EhenY
di r echveytiémal melt Ul@hdlﬁg’iﬁeaﬂuc[i@ 6%, it i PEFRANE ddih1dynrid Weew
corrponents bef or e formn the fipal article. The

addiEINFenIB AR @ivgHomRlY ]B% ddiplatide to the pol ymer

matrix i pfer lﬂ@ddﬁ_lﬁgl’lh {HRad@¥i v nhpdBitie R dhd ehal 5BE1e€¥BAPInGention

|n an ext ruder he additive conpositions my be added
ereOpRAd e apaknav teenigup iaie and forg spslyrasic, coppositen

Oi | FofdAampRy mBRoIORRE bF G @!)I!n}fosﬁﬁﬁg P b SlridEdut tht%rm a fiber.

addi tive conposition to the mer matrix i n nel

bl eQﬂ“ﬁéeChlﬁlﬁFeSé@(&ﬁiplf@erSa@YabeyF such py elpctropRinnings rsyurdvpndmg,

t he ngqu t

prefer a’gl use%m Péﬂsgﬂ?r%/(gn% dg{ﬁé%ag@ i EP &Pﬁﬁy B Ormed »®

and b&d@p@menéﬁlmmsnem apkeatone ewnlmmpﬂltabadmselbmh@ﬂen@nlasd

Uos%ct a&,ﬁg&@@ﬁy faLdied out using a twin screw

extruder so as'to achieve a uniform y bl ended fi nal

articl e Ponggsitusiomopefations wheat theratlilicih@songfositite of the invention

I nv ef erabl v nade mel t bl endin

£ oS e LR PGl FER Pt TR R ¥eria corbph v the met

t r egblgohea Ihgghreempemm ralsnﬂgr esmideﬁd@aﬁﬁh A[f&]ie&émﬁérsmﬂsof the

descr bed a rbatch chi havi n
e el SR T I syt i B B TS o Iar o S kseintgsavith
15e| thelhegaitiechiabst h;sauma Pebvedts the PRIdubtaddi dﬁlatazﬁcagif géﬁwated
e esired

addi tive conposition, . ti o such that t
| evéﬁagﬂvc?fm%?% GHERY r}n%lwgn%%f‘ﬂaﬁe Beferipls sych 28 geespldebyde.
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30  particles, when entrained in the polymer matrix in the manner described herein, do

not result in any deleterious effects with respect to the physical properties of the
polymeric matrix such as burst strength, elongation, or stress at break.

The final article may be a preform which is subsequently molded to form a

final article. Such processing is preferably carried out when the final article is a
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30 A second aspect of the invention is a method of making the additive

compositions of the invention. The method may involve simply blending the two
materials, blending them in solvent, blending in solvent followed by filtration and

optionally removing the solvent after filtration, or extrusion blending of the
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& 0 SDheg P S ittt Rt il R R BRIl i B R of iy potymer
Al t edafrdd, where)s intafigasRedakcditor @ldiSVH ddmposition it is not undesirable to

have larger particles sizes. A wide range of final articles are envisioned, limited

30  only by the bounds of all the generally useful shapes of thermoplastic polymers
known in the art.
A sixth aspect of the invention is a method of making the final article having
the desired endpoint levels and particle sizes of carbon and cyclodextrin. Generally,

processing methods known in the art can be employed. The final articles may be
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i nt r oducBGURE 4isgaligearm ghowing piuel tavlﬁccalsww of hempoplasie
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FIGURE 5 is carbon particle distribution in 35 wt.-% methyl 8-cyclodextrin
30  solution centrifuged at 750 rpm for 30 minutes.
FIGURE 6 is carbon particle distribution in Emery 3004 oil centrifuged at

750 rpm for 30 minutes.
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Polymeric Materials

30 In general, thermoplastic resins may be used with the additive compositions
of the invention, wherein the compatibility of the cyclodextrin and carbon with the
polymer matrix is the limiting factor. Non-limiting examples of useful
thermoi)lastics include polyamides, polycarbonates, polyurethanes, polyethers,

polyketones, polystyrene, polyacrylates, polyphenylene oxide, poly(vinyl chloride),
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Sgl %%&%B{?}ﬂ% aﬁlﬁgﬁﬁggfy b atCe giﬁg{gr?n ?aéey & %%lg% aﬁﬁdes} ’éSOlpole
Mor perpang faed &bkqpreﬁef&lytdn Easn@ nadé paceng Iamim diol soraponent
e ster

| yol ef | ef hat
TR LR T

pol ypleqRyterNand rasrd pedgably BEEst 8511@61%@%rc%tt h vari ous
2gonoms\r 'ncI udi ot her ol efins g_ch as 1- but %W?
th

hexe qre dhe RobEsterepannopenty 4rg modified by gRg oFRgTE

ot h&fmp&eﬁty bthBIAAEG Ssuﬁ&’cﬁthdlaﬁco‘ﬁipﬁﬁéntsﬁ&flﬁ@dé@crlﬁéﬂ PYlyester can
chl oride, vinylidene fluaride,
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cyclohexanediol; 1,2-cyclohexanedimethanol; 1,3-cyclohexanedimethanol; and diols
30  containing one or more oxygen atoms in the chain, for example diethylene glycol,
triethylene glycol, dipropylene glycol, tripropylene glycol or mixtures of these and
the like. In general, these diols contain 2 to 18, and preferably 2 to 8 carbon atoms.
Cycloaliphatic diols can be employed in their cis or trans configuration or as

mixtures of both forms.
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propyl ene to provide a useful olefin copolyner.
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30  and magnesium (Mg), to name a few. Generally, during the polycondensation
reaction the preferred catalyst is antimony in the form of an antimony salt or
compound. Often bottle grade PET resin, during manufacture, is heated under inert

ambient atmosphere to promote further polymerization in the resin or processed as

23



di carboxylic acid, ~-stilbene dicarboxylic acid,
4,4' - bi benzoic acid, or mxtures of these or their
W(amm/do%d’e equi val ents, and the like. In the ceSEBUS008/054281
gﬁlene naphthalate 6- napht hal ene dlcarboxyllc

i d‘né rgs@- fiepllypople geade & FTtrfﬁén bas B HERNg Yiscositi ¢

| i stapshitdTOSaboty &.39iGal PET based pol yner for the
beverage contai ner industry has about 97 nol e percent

PET and 3 nol e percent isophthalate - thus it is the

copol ynmer pol yet hyl ene ter@ﬁQ&QQQQtellsophthalate In
IS O

the polyner preparation, i en preferred to use
& functi éhasolyiionsanddhermaplastis matesiadsaif thajotentien efintain hy| |

di ethbdeQﬁm%'oﬂng@# aq%gt?cgo rlfsé‘cyﬁ!lo(tl@{tgﬂ Y 41 &ﬁlcﬁl‘e‘k n h;_xt}ﬁ%g one

anhydri des or a I des ese aci ds
enpisehstitieniteseup, prefsobiycal a prifhvwey earbai atomp Gucm oe'plgdextrm materlals

gengh tlLeX? LRhALG lcjié &%‘g)ca'ttgl%ttﬁ{hl th%t%%#lg%w é)t%fygstgr rgétq(%a?s O

terephthal i'c acl vent'l o
poI yevndirgradbereppiobatiet &he syomiektdnnmmtail cantteadddtto the

actln rephthal ic acid.
mdFRROEE B BREALEE: SIS PR by B and b
( EGpro@bmas inelma'emhu aed fthafipil baieraat ebntairnéd0 ThOcyhfdEktrin
oner and t hanol , when

form ng. pon t er.

usi A “n%%re%"étg ‘\ég‘ét“?‘éé‘&tnﬁ‘&ﬁnﬁ o tyme Aol Lqnppegating.pze
wat etsmlsawbletrect HaBoin) addsdoGRNfdsltiAURd frha198\6€ Bazeloh fidedm
drivi the reactiagn to the productjion of nmpnoner. The

o n SRR PEQRETUSE ST Gptitordt the prasaietcs HitaaRpbRRst y R Pgne
15er ephidihal ate), sone MHET (nonohydroxyet hyl ene

t erepht hal ate),. and ot her ollgonerlc products and
smal | anbyiedsxtin (GR) sacyekr oligpsasehaside gonsisting of at least five,

SUbSRAUEIN LiY, o1l doGyrBidsd uiido %{t!fff By M1 E-Q@ 11%1( age. Aljgough

polycondensatlon reaction’t
t he cyadedekirionvithfuptih evelve ginabsE@siduesiage kmtﬂnn@c éss*amgst t:Qmmon
hav i n :

ﬁg@ol‘c‘} (?J ch%llt)d&rtl%s E%&%lp%%{rt] ea(r%c ﬁ’h ﬁ/clroﬁ%%{u'g% g 6 D}V'g;ld 8
29equmﬂednusuMWHbméa&smamlmnMemnhmmge catalysts |nclude

compound 0 1N zlnc (Zn

(o) eGSRt ASaRBT Y b el nstoft Rt At PRP R IR

dur 'stmgh bh ﬁarpbthye maEeals. aThc%'rbo?ﬁﬁme c?ﬁsﬁthﬁ sigy efeat, beelght

cat iS antinpn e 1rormor a nt i ny.salt
gllﬂﬁ%% qPGomes PEPP%SH 3 donyt shapedping, WE@ﬁ e ‘go ‘Pt%%&aé andy

anUfoﬂkﬁiExlti‘lﬁ resb&ctifER (St TIngen). ime rspecﬁmoaﬂtngaifmsgmbeﬁee

ronote fur her pol nerlzatlon in the resin or
Z%r og'eg%fétas &%W sersldeyig 2 ngidy ungafeg copictlmeoleruky strysgre with

resp Bolhﬂﬁln&lﬁof otd eeﬁ@ 6 OBhik Yhtdrhalkawiy, FRRH s éisotztp(lteo is
about 0, 85 dL/q%PI cl odextrin The sol utions and
mee
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ability to complex molecules (e.g., aromatics, alcohols, halides and hydrogen

30  halides, carboxylic acids and their esters, etc.). The complexed molecule must
satisfy the size criterion of fitting at least partially into the cyclodextrin internal
cavity, resulting in an inclusion complex. These complexes are unusual in that only

secondary bonding occurs between the CD and guest, yet their stability can be quite
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involves reactions at the primary hydroxyls with a minimum of the secondary

15  hydroxyls of the cyclodextrin molecule being substituted. Coordination compounds
or metal complexes in which the modified cyclodextrin acts as a ligand requires the
secondary hydroxyl groups to be free of a derivative. A sufficient number of
primary hydroxyls need to be modified to possess compatibility with the polymer
and thermal stability in the process. Generally, we have found that a broad range of

20 pendanf substituent moieties can be used on the molecule. These derivatized
cyclodextrin molecules can include acylated cyclodextrin, alkylated cyclodextrin,
cyclodextrin esters such as tosylates, mesylate and other related sulfo derivatives,
hydrocarbyl-amino cyclodextrin, alkyl phosphono and alkyl phosphato cyclodextrin,
imidazoyl substituted cyclodextrin, pyridine substituted cyclodextrin, hydrocarbyl

25  sulfur containing functional group cyclodextrin, silicon-containing functional group

substituted cyclodextrin, carbonate and carbonate substituted cyclodextrin,
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Such sulfonyl containing functional groups can be used to derivatize either of
the secondary hydroxyl groups or the primary hydroxyl group of any of the glucose

moieties in the cyclodextrin molecule. The reactions can be conducted using a

27



cycl odextrin include methyl, propyl, benzyl,
i sopropyl, tertiary butyl, allyl, trityl, alkyl-benzyl
W(ami)smfmer conmon al kyl groups. Such al kyl gr oREEUSZNS/054281
gg u5|n conventi onal preparatory nethods, such
as seoayl %0 Eeapiopfythatgpn @ffe@uwlma@w%lﬁﬁh@mor secondary
congj drbi%@ss Melstif@1 elidde 1@@46& d€appRpriite H&)leargtl&bl depéialneR the

al kyl sulfate reactant. The pre erred cyclodextrin is

a sPypbe of kst hydrayl g@tllPﬁelfl thegpelpeudesreqiitipg fubstisetipp Fither
N- PERIMbtricdl (Y E&Ushtuﬁ:ﬁ%om dk Rith Qtsmgﬁ rsfﬂ%ﬁﬁ ﬁEi%Q% Qf‘t

has a degree of substitution of about
T os yrsymumpiidal (theamineane ang ge¢andgly )uy drosyls Sl(Dﬁ‘Ettlﬁé rrath a mixture of
suI r
%‘1'%{%4 l%l(élgaguel %Lgf%%%l & gétﬁrggggﬁ(yé %1;31% é?lf w6 ng%édhvalq péél:tlon

c 0 rrp@.ndutmnb | Swfpnghardupd ext bd qemiiried cuthasylfoo alkM@oupm generlcally
t he resins. . Th
eyl oa s bk el enucl 2 Eudl Blobs PR R Blp i mace
th ewhacmradmgye Pnaspmoickjaneheaing mhtamﬁbétweaﬂ @ecadh thve sulfonyl

ubsti t ut rtuall osi t to forn1use ul
bt R e e S A T R
grou pz Cﬁimrbcejmdl sthelr dzdodiRrilvatived %&y&lbﬂd&ﬁ{n Iﬁlfvmg ﬁbendent
secgndar roxyl groups or t he Y, ro
ar oSBT afy D e uE e et Py 1 o hect i or
cyc l:d)tﬂeﬁﬁfdr of the iileEdl he TR NHEREH DR c FoRdlieREin GRIMEbURicasl be

usi ng asulfonyl chl oride reactant that can effectlvely

r eab TR sHoBIG RSP RV oiroR decoTitfany) eryBFExiivied The
15Ul ERmakxtEih nfldcIR visSmMdREFhiRE diSIRRRAI AR sUBbftd BblPSy an

dependi ng,on the nunber of target hydroxyl groups in

t hedddf Lﬂ ign., Blgﬁﬂzrqorq@nga‘gwgst gre sHbsesyently; qopegrted into substituted

SY "Ei&inb 'c&ﬂlamfnﬁ@ﬁ eRRibh! Hisd nﬁﬁ&?@%ﬁée \M:l&(p 01aan§1h5‘ g le

sul fonyl noiety) or unsymetrical (t rimary

s e cowsthalextrin dersiyesdave besn imagrfaeturgds ﬁucél xzttwpeecamfbe

0" OB AL H S POiHBE Lk AR (60 1B R RRAo

usi ng known reaction con |t|ons roups can
2be eontre padhovirpkide gpbpoyahdiydallg dispgrsd gleth@ lcydaclldxymasgeleton

i;lc oé ?’B}ﬁﬁmg rf%x’ggt{t{lth Qﬁl%re or k Jie¥1’vatlz|e(§] 9?#&%&&%%0‘?&%
noi Etlg/tm the tlvdeophilig drs;ﬂa¢ea1en3rebcemm/ﬂanpmﬁ1®eaﬁﬂ nittugena containing
sul fon substltu nt s of the cycl qodextri
ol S8 B BT GRSt e B RS oar o i o G St B
der inraduicties ofd nlﬁygﬂna:dﬁmtrﬁngl’gr&w IBxgmpRRoftitrogen containing

24 n ERER R et Xf BT L BRERIoR ST St T O STPE N

s u | {1Ry1yhind exlidlu(ﬁﬁgl HelyleMEoOetBNAmhinG, BiIBla6Hb Ssdbaty1dgingls ed
% erate t m pno derivative fromthe sulfonyl
gr o %@ﬁ@e anaine) g ttier Py rpmosybstitugpts. The amino or

nu Cilﬁﬂﬂhinb |sﬁbs@hféﬂtls B&aErERith@fredcRE wathl oiRP 84 Bp B8 HRatd¥ac® With
azide (N 1) ion. The azido derivatives are

sub$e giveaen 3tom dn fatherderivatize tha assng grger dOther possible nitrogen

30  containing substituents include dialkylamino such as dimethylamino, diethylamino,

piperidino, piperizino, quaternary substituted alkyl or aryl ammonium chloride
substituents. Halogen derivatives of cyclodextrins can be manufactured as a feed
stock for the manufacture of a cyclodextrin molecule substituted with a

compatibilizing derivative. In such compounds, the primary or secondary hydroxyl
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30 inertness. Further, the silicone groups increase resistance to weathering, add
dielectric strength and improve surface tension. The molecular structure of the
silicone group can be varied because the silicone group can have a single silicon
atom or two to twenty silicon atoms in the silicone moiety, can be linear or

branched, have a large number of repeating silicone-oxygen groups, and can be
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cyclodextrin compounds are introduced into the melt thermoplastic substantially free

of an inclusion complex or inclusion compound.
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equipment is available from The Madison Group, Madison, WI. In some processes,
a co- and counter rotating twin screw extruder may be used to extrude compositions

of the inventions. Such equipment is available from e.g. Coperion (Krupp Warner
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a polynmer and cyclodextrin with carbon to forma

grafted cyclodextrin. Twin screw or single screw
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4, 274, 9ghctivaied CEPOI@4§4§JIM744%%9) aseBITgUS SYBBEtioTold materials

her manar@xorﬁﬁaﬁg B01n 0 ARREAVaHBE of Q;';adh%{?mm B fca®bn,

i ncorporating cyclodextrin i
Addﬂ%qob’ﬁléﬂtl% and, odor @i of Keses @d6m81d§ Oactl\ateqd@arbons are used

pr eg&%ﬁ&lwfn fi) chD fo%%ﬂ? 9%’;1115@ n;?o?@gr an(a (ﬁ?éﬁugﬁ ?(ﬁ‘mg They are

g cyc yner via
2@I e ehalramribechw an' OpAu,mom slucBae tixanprAv:ltimﬂalagd serfacheres, which

na t o rt[}%l fac7 ﬁé&F g}ml’? bFa Qe}ne g eggmlcalaet Rlle %qlt% of th{: actlv]ated

ap pbarbtatuoemexﬁgnrcompouﬁds m::eouty rebhedad treiinet swwface amml of the
odor rggrmval of gases and |iquids. Activated carbons
ar ePUSER* generally in particulate formand avail abl e

i N powdelh camehegiiAlyul sitableictiatedldagpna(tgpieiigcailddehhizced), the
t;hat provides a | ar

or.ous. s Ct
5 ur F’ﬁ‘&reggﬁfn @égewwwaﬁ% ﬁ?sf%éa qS{nReapu %mwlw{l%ﬁleafﬂhod
a vaf BhyedEnthensildler Itlmntﬂuk §%ﬂ ad@brptibg 1s@€Hehﬂ a{sed

car bon to scavenge co%‘fpoun rectly rela
t heBrRAw: & i Eapeettand EFllqueAfzfaF@éf"mSé@, 1938, &, 309) Total

surface area and pore volume/structure are critical parameters when specific uses of
activated carbon are contemplated. Pore volume limits the size of molecules that
30 can be absorbed, while the total surface area dictates the total amount of materials
that may be absorbed.
Pore sizes in activated carbons are categorized as micropores, which are up
to 2nm, mesopores, which are between 2 and 50nm, and macropores, which are

greater than 50nm. The role of macropores is principally that of a passage into the
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In comercially avail able activated carbons (typically
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30 chemicals, and pharmaceuticals; waste water treatment; purification of gases; liquid
phase recovery; separation processes; and as a support for catalysts. Many organic
compounds such as chlorinated solvents, non-chlorinated solvents, gasoline,

pesticides and trihalomethanes can be adsorbed by activated carbon. It is also
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formas the starting material. Gas activation nost
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reverse osmosis membrane while the cyclodextrin material is retained in the reject

30 aqueous solution. In this regard, about 700 to 1,200 liters of solution are passed
through the equipment per square meter of filter or membrane and a rate of about
125 to 2,000 liters of solution per hour. The effluent passing through the filter or

membrane comprises about 60 to 98 % of the input stream. Typically, the
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30  from TAMI, Pall, WACO, Filtros Techsep, Ceramem, Koch and GE Osmonics. The

filtration preferably takes place at a temperature of about 50-80°C.
Additionally, an amount of carbon can simply be added to purified
cyclodextrin after any of the purifying steps outlined above. This method allows for

the maximum levels of uncomplexed carbon pores, which in turn results in the most
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30 Masterbatches of Additive Compositions and Polymer

The cyclodextrin compound can be incorporated onto the chip or pellet by
coating the chip or pellet or similar structure with a liquid coating composition

containing an effective amount of the cyclodextrin, substituted cyclodextrin, or
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U.S. Patent No. 7,166,671, previously incorporated by reference in its entirety.
‘After extrusion blending, the masterbatch composition is pelletized for
convenient storage. Pelletizing typically involves extruding the masterbatch in the

form of a strand, passing the strand through a temperature controlled water bath to
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30  combinations thereof. Additionally, specialized techniques may be employed to
provide certain articles, wherein one or more components of the article comprise
cyclodextrin and activated carbon. For example, a bicomponent fiber may be made
using a polyolefin having grafted cyclodextrin and carbon particles as one

component and a second resin, such as polyester, as second component.
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reactions are described in U S. Patent No. 7,166, 671,
previously incorporated by reference in its entirety.
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cyclodextrin and polyester material. The resulting polyester pellet is typically
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industry by placing the pad underneath uncooked meat in a sealed package. Film
30 31, film 33 or core 32 may comprise a composition of the invention, for example a
blend of substituted cyclodextrin and activated carbon, to improve the scavenging of
malodorous compounds by the absorbent article.
Another useful embodiment of the present invention is a fuel tank wherein a

cyclodextrin and carbon composition of the present invention may be incorporated.
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wherein a cyclodextrin and carbon conposition of the
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2p ay Belyper repip gratied With qucladexBth er | ayer of HDPE. The use

of the "FrRARBY shdwdlahulafdse@eP@alt §dnSiatioh acyecrmﬁl@my @sed in
sixl ayer tank wall. In one enbodi ment of th

i nv RBIIY-¢ Prbematic diagram of anegmhodimaent g the W@ltks%tqdos ure

can ;HReH&RA, 4(9\ §h&§stcﬁ%deqllle‘E laE‘HrQV&ihfeB% IQ% NdyRf 42, barrier
properties of commercial thermdplastic fuel tanks ‘b

y
addiesi laxer Himediecasdhesore leyer 42.fapd en ingidg HDF&Eayer 44. A second
30  embodiment of the multilayered construction, 40B, shows outside HDPE layer 41,

adhesive resin layer 42, barrier resin layer 43, an inside HDPE layer 44. The barrier
resin layer is most commonly ethylene-vinyl alcohol copolymer or nylon. In any of
these layers, a cyclodextrin and carbon composition of the invention may be

incorporated. For example, one or both HDPE layers may be grafted with
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HDPE resin grafted with cycl odextrin as the inner or
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deionized water. Prior to preparing the solution, 0.10 wt% of coconut charcoal

or

previously ground in a mortar and pestle was blended into the dry cyclodextrin (16
hours @ 100°C). The 35 wt% methyl beta cyclodextrin solution containing

30  activated carbon was centrifuged at 750 rpm for 30 minutes. An upper aliquot of the
centrifuged solution was added to a glass slide and then covered with a slip slide.
Gray scale (8 bit) digital images were then taken of the solution using a transmitted
light microscope (Olympus BH2, available from Olympus America Inc. of Melville,

NY) with a 40x objective equipped with a 4 megapixel eyepiece camera. Six
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m

30  the data from each image was extracted. The information extracted was the area
equivalent diameter (AED). The results were obtained by analyzing the data using

the statistical package R.
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Activated Charcoal | Gas Chromatography Percent (%) Reduction in Thermal
Wt.-% Area Counts Decomposition Products
0 12,228 NA
0.01 4,373 64.2
0.10 2,879 76.5
1.0 1,087 91.1
10 Example 4

Methyl 8-cyclodextrin was analyzed for thermal stability based upon the
potential of generating volatile thermal decomposition products produced from
impurities including include acetic acid, formic acid, furfurals, linear starches and
sugars, dehydrated linear starches, levoglucosan, levoglucosenone and proteins.

15  This method mimics the processing of injection molding cyclodextrin coated PET

chip. A 35 wt% methyl 5-cyclodextrin (degree of substitution 1.0, manufactured by

46



1 10.0 125 0.00 2 25.0 220 0.00 3 35.0 260 1.00
Runtime (mn): 12.9 Injection: split Split Flow 30
W(mwomw%s:ol um |inear velocity: 4.21 cnf sec CoP@miS2008/054281
Omx Q.32 mmx 0. 25 mﬂTabIeZprowdesth as
chr Sﬁaef?sfg@&ﬁﬂ? of pdriagy MO sghytign wagprepassd iraddimg Greyclodextrin to

I Scyiglopdexkite FERPRI R&parif} the AGHNAD Y, C1VRRAAA Wi% of coconut
cont ai ni ng sanmpl es showed substantial reduction of

dec ShaesH Plietslﬁu%gratmd ig morfap prd pestlayyas tendeshimoge dpyh
SPNEle@&Q&ﬁQ‘P@hJ@SS@ io@o@f EQcIPé’f%@@lFéé%BW%QQé’éﬁﬁ fhetadr i €d

to renove water, heated to 2900C m nut es.
Ex afitledestripmpg y¢twﬁ®d élyafﬁcc@u@»hmornhwm@e@ﬂﬁllgvt@d 5¢ gym for 30

t herdiRltess tAﬂpngﬁbeta}f qQér"t ﬁne%@)ﬁﬂgaggfsmtoﬁ%gﬁxnggtgﬁ 1.5mL (1.7 g)

generating vorati | errra conposi tion pro
pr odlie d&wEn @mlq)drptm Spluesn,lv\nl@ pdrtid iggo  AGIm] dlecadspatd \aal with a

aci G}‘e rpgig%cfsg?%t ! | Igéif Wa%l‘ ?rgsr &J(::x)ﬁ oergtreil ?rgﬁrtﬁebs%%tl%ﬂ%y heating

sugars, ear s ucosa
| ev tigl vidd asieg @ hent gmdatpznm@'ra&stemimamrermﬂ tgem:ﬂyrro Hing $0 ddatthe

rog SSIn of Id i n | pdextrin.co
1 R VA b O B e PRy Bl il PP AP B via
su b@IabédJﬁltoQiﬁ oderDat 798N £l apﬂrblilﬁﬁtclwi\b&ﬁiﬁﬁfes foh@fipRtddf solidify the
Adri a %&‘s ol uti on was prepared by adding
/ 3- exf@?%a {residyey TerRevERg JLgmamingwates, irbﬁonie&affﬁéb%ﬁlﬁw
t he cpbdekir@Residhe Dhbbl 4 RN shigitlyW1¥n QbagoRfBR Was complete.

charcoal previously ground in a nortar and pestle was
bl eddewial ittlsordvecaprrgmevyad| wrd drated in ap pBento 3P Cdp1 D gomytes.

lgac IT‘hQ rnaf xpfs IICIIBB%% aﬁé Mw@d”f@[:&}{ lat 118851% t%/e?%t\%g? 40' s@cn% d

activated charcoal tions were cen uge 50
r prbéfore a@@ymgrthﬂ ’E@lonffmced pmzt scadw capo tThernal th@;omposmon products

Cemf S}%‘tlgg ?rg 3 }? 1 Pncyglgﬁg ofr(rllpg%éegsl 4 (5% msertgﬁre 6n i e%ad%gac@

I nt
h eadspﬂactl@ sealadl vial Byhgaa cﬁemhmgmbmcmhgh@paaamaemm Eatpe 1.

Wat er rated fr t he
vrar uss R HEE s GOl R e Rln T, B g ernyt
2ge nBlcyclbdﬁﬂtrimdp&s CAltactiaged cﬁiredidl edsntmlng Saxm;ﬂest dhewwd al
evenl Wi th dr%nl tr coat

ur g
V1 Pt oty st iabr Yot i AR A ge
M NikrefmatofragMo Pl oY tieahdralbl decdhioshivg bRdaxs bf Ilﬁethyl -
reS|due b%l removing all remaining water. In

cas & lodek@Einpand gpeth _8 cyclodextrin containing 0.1% actlvated carbon (based on
weight of 8-cyclodextrin).

25

Table 3. Gas chromatograph SPME headspace results of a 35 wt% methyl 8
cyclodextrin solution, dried to remove water, and heated to 290°C for 2 minutes.

Activated Charcoal | Gas Chromatography Percent (%) Reduction in Thermal
wt% Area Counts Decomposition Products
0 304,903 NA
- 0.01 141,388 53.6
10.10 84,957 72.1
- 1.0 71,705 76.5
Example 5
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30  dried chip samples Chip A (coated with Solution A), Chip B (coated with Solution
B), and a control sample with no coating, Chip C, were dried in a vacuum oven at
105°C at <0.1” Hg. Chip A and Chip B were each individually blended with
uncoated PET at a 1:10 ratio of coated PET:virgin PET, producing a 750 ppm

methyl ‘8-cyclodextrin concentration. Chip B also containing 1.5 ppm activated
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Figure 9 shows an improvement with the activated carbon over the entire spectrum
15  of visible light. Removing the thermal decomposition products produced from the

impurities found methyl S-cyclodextrin during the injection molding process
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visible to the unaided eye. Nor were there any visible
physi cal defects, such as streaking, bubbles, or the

WO 2008/103667 | ndi cat e physi cal defects caused by PEEUS2008/054281
presence during processing of carbon particles or
| 3- c\esitisartlet ipproved pE-calen ineP Elpand noj visshl¢ impaciesiswaindlertty with the
dat anRiidioramePPRAE Sodatehbplian, of the mnufacture
and use of the conposition o e I nvention. Since
many enbédfiterally, of visuabinspegton ¢fdhe dogrvobes, eralohm paitickes sitere not
dep [ t
ho i S e B B e R e R e e oS s
appeticakihgl bubbles Mr the, lika, to dhdjemtr physidal tdefieets canpblsi the presence

co . clo extri nd (.b) an effective
angﬁﬁ#ﬁ%ﬁggﬁéﬁ%%ﬁﬁg%Ppagess8%@%Wi%|ﬁ%nactivated
car bon, (Ehea@ivm spehificatjonl mtﬁmtes bid deSa golidé andrhplbt Yedcfipiton

of ar in the centr the ¢ odextrin
71 g 58 B i 35 GafE SPoaR e She Rl NG Shomt
0. \(l)\gﬂnbbdmabt_?_ ﬁf thd ivendidtocah be ﬁl?hwfhtmf 8dpaht@§ fioh thé Q)nki)t and
er e conposition of claim 1l conprising about
5 S0 o Bt IYSPHA %Pwre%ﬁeseweaéw hereinafier appgpded.
part by wei ght of activated carbon particles. 4. A
met hod of making a masterbatch conposition conprising
contacting a nolten reactive thernoplastic pol yner
with an additive m xture, the additive m xture
conprising (a) a cyclodextrin and (b) an effective
anmount of carbon particles conprising activated
carbon, wherein the cyclodextrin is substantially free
of a conpound in the central pore of the cyclodextrin
ring, and the reactive thernoplastic polyner conprises
a reactive group capable of reacting to forma
coval ent bond with the cyclodextrin. 5. The nethod of
claim4 wherein the contacting is foll owed by the
steps of: (a) extruding the masterbatch conposition to
forma polyneric strand; (b) passing the polyneric
strand through a water bath;
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(c) passing the strand through a strand cutter to form

a pellet or chip; and (d) drying the pellet or chip.6.
wae2el1y3seT additive conposition conprising: (aCHUS2008/054281
SUbiétfgéfd cycl odextrin conmpound, and (b) an
ef f détl amount of carbon particles conprising
activated carbon, wherein the substituted cycl odextrin
has a degree of substitution of about 0.3 to 2.5 and
i's substdnt i afPPPeEaddifveLoppasidafaMPHsiEEe centra
pore of the cwy |0dﬁ%&bu&aﬁﬁ@gd 7. A masterbatch
conposition conpr|3| a thernopl astic polynmner;
(b) a substit{®ed aeé e@afém@m of earherLpReltiqles camprFipgsativated
correspopghfg to about 100 to 150,000 parts by weight
of substituted cyclodextrin per each one mllion parts
of tithereiihp oxdledesinin insstpntially diep ofe qramrobnd imghe central pore of
co ted carbon in an anmount correspondi ng
tong ¢ ﬂ%}gg%hﬁg 5,000 parts by weight of carbon
partlcles per each one mllion parts of the
conposi t Lon, erein.the bstltuted cycl 0
a degr eebof sﬂges‘{olgfpofll 1%%0%:1‘ oclﬁ’fn Py>3s %{boug.g'@b(f {0(? Bouqa}so Wit
subsif aarborapartyclésrie heqowdery conpound in the central por e
of the cyclodextrin ring. 8. A nmethod of making a
mast er bat ch conposition, the nmethod conprising
contacti ag a TR dodipotitier srepliadtdogipasihy BRSut Md 40,000 parts by

additive sai d additive m xture

(a) wigigh Bg‘]iy"{"a?’iéﬂn B PO i P i ﬂﬁ%&ﬁﬂm? ?ﬁn&ﬁl p&ﬁt&?ﬁﬁt
correspondi ng to about 100 parts by weight to 150, 000
parts by weight of cyclodextrin groups per each one
mllion farts®dethpdot arking @ raskhgdicompesitionqmprying

car ReMaRAg tintd1RE R th&mbSlaf d@g&ﬂey aidn a@dlmnmxmre the
present in an anount corresponding to about 0.005

partaédlsyeméﬁﬂghﬁomwg@oo parts by wei ght per each one
mllion parts,of the BsSi& hatch conposition, wherein

t he substltuted cyclodextrln has a degree of
substitution & abowtfegivgamguirof catheh pastiddesromarisingipdtiyated
free of gﬂglponpound in the central pore of the

cyclodextrln
wherein the cyclodextrin is substantially free of a compound in the central pore of

the cyclodextrin ring, and the reactive thermoplastic polymer comprises a reactive

group capable of reacting to form a covalent bond with the cyclodextrin.

5. The method of claim 4 wherein the contacting is followed by the
steps of:

(a) extruding the masterbatch composition to form a polymeric

strand;
(b)  passing the polymeric strand through a water bath;
(c) passing the strand through a strand cutter to form a pellet or
chip; and

(d) drying the pellet or chip.
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ring. 9. A thernoplastic polyneric article
conprising:(a) a thernoplastic polyner; (b) a

WG awstiodest ed cycl odextrin compound i n an anobunPCT/US2008/054281
correspondi ng to about 10 parts by weight to 50, 000
parts bySwei ghPOUMeEAHIHAERTPISHiGOMPESIPEr each one
mllion partsepy walediud cytged@it tdnhfpund®Rfd (¢) an

effective anmount of carbon particles conprising '
activated car®dn, apsEpadiveampent ofprshaninatticds cympiadraactivaied
has a degygs,, of substitution of about 0.3 to 2.5 and
is substantially free of any compound in the centra
por &hgrein the subpidivisd exdledentrinibagja ddgdee of ssstittion of abraidl- hig 2.5

a they M%S@M@ f?éetdf‘élcgmﬁgﬂmru? ik @&t}ai‘{x‘%éhﬁtﬂé d%:flod(e%n ring.

contacting a thernopl ast

conposition, the additive conp03|t|on conprising (i) a
substltuged X%a wﬁé&ﬁc&nngmg%o an ef fecti ve anount
of carbon particles conp sl I'ng nPactd vat ed carbon;

and (b) formp swﬂkmmmMﬂkqmbmhareln the substituted
cycl odextrin e OfPaQQStItUtIO of about 0.3

0y 205 and | Pbubae e el Red oS s e n

t he cent c@fespmﬂﬁlg@es atidne10ome Il smjeo(l pairtd by ivdight dfkubsfituted
nasterbag%$ %%03|t|§n co risi ngt (g? a..

t her mopl SS{99Ex BB PHfarh onegyl Monarie o o WRPSHOB SRS rer
conprising a @ycl eadsh f)érﬁclgidb%nﬁﬁigﬁét%ieh)éalb@rﬂﬂl%@ atrfus
pol ynmer, in an anount correspond éggto about 100 to

150, 000 fRAreeRONging eyt 0-895 te;&oea Bl Weight ofi prebepeparticles per

each oneedth bhi ANIRAFAES oPthe LhBp&RIBAOSI tion; and (c) a
carbon particle conprising an activated carbon, in an

modhereEohe BbsEHiEH Arledsxabdat 2 @ewfﬁ@bsstu@%%@pv@ bip 2.5
\NEI Qﬁﬁ is gilbs%ﬁglgnfr&q{f V\j’l] e&o%%pogﬁ inSRCL: [nggﬁ)of:@ dﬂtﬁ@@&é&ﬁ&

of the conposition, rei'n the cyc xtrin
subsibantially free of a conpound in the central pore
of the cyclodextrin ring.12. The conposition of claim
7 wherein the thernoplastic polyner is a

8. A method of making a masterbatch composition, the method

comprising contacting a molten thermoplastic polymer with an additive mixture,
said additive mixture comprising:

(a) a substituted cyclodextrin compound in an amount
corresponding to about 100 parts by weight to 150,000 parts by weight of
cyclodextrin groups per each one million parts of masterbatch composition,
and

b) carbon particles comprising an activated carbon present in an
amount corresponding to about 0.005 parts by weight to 5000 parts by
weight per each one million parts of the masterbatch composition,

wherein the substituted cyclodextrin has a degree of substitution of about 0.3 to 2.5
and is substantially free of any compound in the central pore of the cyclodextrin

ring.
9. A thermoplastic polymeric article comprising:
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pol yam de, a pol ycarbonate, a pol yurethane, a
pol yet her, a pol yketone, polystyrene, a pol yacryl ate,

w@2eligshenyl ene oxi de, poly(vinyl chloride), BPCT/US2008/054281

copolynmers or blends thereof. 13. A nethod of meking a
t her nopl ast i @hol PrikFmePlasticipely@Eonpri si ng the steps

of : (a) nmelt @) endispsstitudd §albog&kitiNQ&IMPRIRARREh Gmount
pol ymeric chip or pellet and an untreated _

t her nopl $ETESRONEHE R ghoupk) pagts by sigight oS8 P@ garts by weight of

t her nopl ' I j [ 0 t cocTAINSY an.
i 1 e R o e IR ey SR DRI nd
pol ymer conprcki ngnatfesiick edewtt of earbpmpapictes vampuiingactivated
bonded t g,@pol ymer, the cyclodextrin grafted polynmer
bei ng present in an amount of about 100 parts by

wei giiereinghd 05006 praledexipip haes déereeafl systitugac bt abaet 0.3 to 2.5
mllj eated chi a L) car .
par (1SR BRb R oded bl SRRl <Pl bl B Rogpn

t hering an anount of 0.005 to 5000 parts by wei ght per
one mllion parts of the treated chip; and (b) form ng
the article, wherein the cyclodextrin groups are

subst ant i@l | yA fieeted of makiyg & Grpneplabtit ArtitlRompndifigihe POpsor
of the cyclod(gs(trin ri in the c%/‘%lodex rin
r

ng, wher
groups are p entcoﬁ‘tﬁcuﬁgaél?‘f'ﬁ‘ﬂﬂﬁas&?pﬁl%@ﬁ it e difyeooo

parts bycongogifibn,ARY addie Bbrhpds@idnRampSsify Wei ght of the
article and the carbon particles are present in an

amount of about 0901 #&seyepardiedenyngeight per
mllion parts of e agdéfdcBve amount of carbon particles comprising an

activated carbon; and
(b) forming said article,
wherein the substituted cyclodextrin has a degree of substitution of about 0.3 to 2.5

and is substantially free of any compound in the central pore of the cyclodextrin

ring.

11. A masterbatch composition comprising:

(a) a thermoplastic polymer;

(b) a functionalized polymer comprising a cyclodextrin group
covalently bonded to a polymer, in an amount corresponding to about 100 to
150,000 parts by weight of cyclodextrin groups per each one million parts of
the composition; and

(c) a carbon particle comprising an activated carbon, in an
amount corresponding to about 0.005 to 5,000 parts by weight of carbon
particles per each one million parts of the composition,

wherein the cyclodextrin is substantially free of a compound in the central pore of

the cyclodextrin ring.
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12. The composition of claim 7 wherein the thermoplastic polymer is a
polyamide, a polycarbonate, a polyurethane, a polyether, a polyketone, polystyrene,
a polyacrylate, a polyphenylene oxide, poly(vinyl chloride), or copolymers or blends
thereof.

:13. A method of making a thermoplastic polymeric article comprising the
steps of:

(a) melt blending a treated thermoplastic polymeric chip or pellet
and an untreated thermoplastic chip or pellet, said treated thermoplastic
polymeric chip or pellet comprising an additive treatment comprising

6 a functionalized polymer comprising a cyclodextrin
group covalently bonded to a polymer, the cyclodextrin grafted
polymer being present in an amount of about 100 parts by weight to

150,000 parts by weight of per each one million parts of the treated

chip, and

(if)  carbon particles comprising an activated carbon,
present in the in an amount of 0.005 to 5000 parts by weight per one
million parts of the treated chip;
and

(b) forming the article,
wherein the cyclodextrin groups are substantially free of any compound in the
central pore of the cyclodextrin ring, wherein the cyclodextrin groups are present in
an amount of about 10 to 50,000 parts by weight per one million parts by weight of
the article and the carbon particles are present in an amount of about 0.001 to 500

parts by weight per million parts of the article.
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