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CELLULCSI C WEB W TH A PERVEANT BARRI ER OR g‘“‘m‘mmﬂm RAP 5 Fjeld of the
I nvention The invention relates to inprove mrigid 18 IDEQ! 2092 C
packagi ng material, including chipboard, boxboafsiss<paper board or cardboard
materials, whi gJp daaygyperneant burner or contam nant trappi NGgdauReHdshi€S-
The preferred barrier paperboard material can reduces the passage of )
perneant materials fromthe anbient 10 atnosphere through the paperboard
i nto packagi ng contents. Further, any nobile or volatile, organic

contam nant material fropel peRC WREWITHA ?EWEMNH"’BA‘§BE§F’3F’EV board or
as a paperboard conponent; T T | ul osi c
material, a printing chenical, a ORECONTAMBYANEITRAPfrom any cont anmi nant
inintentionally recycled material) can be trapped by the active burner
materials wthin 15 the paperboard packagi ng structure. The invention

i ncludes a barri er structure conpri siggldajf thedasentione | ayer of a cellul osic

material with at |east one |ayer of a barrier or a barrier |ayer containing
an active barrier conpsriayantiomgiatsde Kepypyey rigid ercemirigidentiufrsicoadiapiog | ayers

useful in packagi ; he | | OS] k s structural
and i s manuf act ulrnggngp/@tcgl?ﬁlgf ﬂ]gﬁ?aég%'? %bq%;advg%gbéé%Oﬁggg%éag%@gtenglf’d‘zm%d a
defi ned ext eri or hsiegermdiariaeried oncbntimihdne trhppigndrbmenti€se The pefared batkier i al s
such as. a paper board, boxboard, .a cardboard _or a chi pbpard consi sts of
rel atively thick?apega%f?r%e H £47 hdtset the piigge ofRerEwhngmatsriRlyirom e aphispt sed
of bonded, smalyl agHo3HHeR! BroupPEE Pa d Bilg1AciEelgWhRshs. Bual: LhPRbEIIASE 25
typically held together by Secondary bonds that, nost probably, are

hydr ogen bonds. Voafilerarganiccashtaplinget watstiddtom the bevironmefitppressdt withio the r ough
web or sheet on a fibne creen from.,a wat er . gus ﬁgﬁ%o? or di scpersiﬁr of
fiber and is conBTRSERHMY RS ¥ PHSIPOYYSPIPYEL: CRGHERRE rop) hipufec b pdiniostc,
secondary bi nder mawtiel] h pH&inglch@hREl a EQNRL BiRAtiGal ofrdif ing benBkigat id S f or med
on a fine screen, the rough sheet is then dried, calendared and 3 O further
processed to resiitentippally reqypled Raterigl eas bereppadpydheantive barriematprialy wiskis |

i nproved surfage i coating layers, a fixed noisture
content, etc. thtgH)g#é,rg%af(%}g#E%gﬁ{ege%m?tgrrehati on t he paperboard can be further
coat ed, enbossed, *cobixonventiod inaludés@ a2 sOLGO LOAERIMgRCIdakISR0 1480 A
printed or further, processed before rolling.and.distributjon. Paperboard,
Poxboard. chi phofHlSE Rarimbyana o Per S ShaRer S piopgiet L coRABEgHor
greater than aboudtive ba®ieMBnigoRert N"Ehd/PckRihdstietlR Pt hoRlotier 14yaR usdfauh 0. 25
mm) . Paper with a basis weight (granmage) generally above 250g-m~ 5 (51

| bs-103ft-2) is eekegioRpsymsapbe g&s@rrqﬂcah:érérc mateniad {stfdeiues andfiy plagfpdtyred paper
is considered 2 terl al | & I of .hess than about
0.25 mm oftenzeb I gg(gﬁeznhelgrﬁgga‘)%%%%]ﬁ h%féégﬁ%{)%%dﬁ d%@%ﬁ@%ﬁ%ng%%'oard and
cardboard are made in many types ®&acdkground of the Invention

Cellulosic materials such as a paperboard, a boxboard, a cardboard or a
chipboard consists of relatively thick, compared with paper, sheet materials that are
comprised of bonded, small discrete fibers comprising cellulose. Such fibers are

25 typically held together by secondary bonds that, most probably, are hydrogen bonds.
To form a cellulosic sheet, fiber is formed into a rough web or sheet on a fine screen
from a water suspension or dispersion of fiber and is combined with fiber additives,
pigments, binder material, secondary binder materials or other components. After
the sheet is formed on a fine screen, the rough sheet is then dried, calendared and

30 further processed to result in a finished sheet having a controlled thickness,
improved surface quality, one or more coating layers, a fixed moisture content, etc.

Further, after sheet formation the paperboard can be further coated, embossed,
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. grades to service a variety of uses. The final finishes of paperboard can
be rough or 1 o snooth, can be lam nated with other naterial s4 $0EC a8
typically thicker, heavier and |less flexible than conventional paper
mat eri al s. Paperboard can be nade both from primary sources of fibers and
from secondar YWw@p0/q183ycl ed fi brous materials. The ftber usedPCHUSRIOBNY
paperboard | argely conmes directly fromthezforestry industry. However, -
I ncreasingly papghRaak duriker FrREQsdd"HRME AR AE dRIibRESR WAL bl DKL agE ] ved 15
from paper, corrugated paperboard, woven and nonwoven fabric, and simlar
fibrous cel | ul oshipbeard er rardkpardSypiallydey e cdibef (thickness) nhgreaterthan aloet @30 | y
contains finishin eri.al . such as |nks ol ts oat i ngs,, adhesi,ves,
resi due from rratné'%li(g'lqée Pnﬁged]kfn&g?m%eﬁteégxaggﬁquéﬁﬁgmn&ngﬁmr%&l Lhas sighh ¢
contam nation. Thesdgerseataly tbove 3hogyg'materials in addition to freshly

appl i ed finishi ng; materials contain residual volatile 2 0 organics that can
pose sone t hr éatObiosddrft an dentiderd paperbpard sinder d30 stordasdi Jypicallomener fer s nmade
from such recyclgf;aRl ey | latslike%er[@h&i &Rﬁé&} of 1Hsy a[%oﬁhfa “Bﬁéﬁt ure
of paper products are mechani cal/sem -nechani cal wood pul p, unbl eached
Kraft chem cal Jewdhgal.pmmahite chem cal wood pul p, waste fiber, secondary

fiber, non-wood fibers, recycled 2 5 .wove nd pon-woven fibers, fillers
and pigments. Many vgﬁPe_é{"?aé %8¥b%_8h‘%%aﬁpﬂ§éard ?a_éd_ﬂrér”i‘ & PABYBStARd har d
and sof twoods. Thaies hehE@l a REERIFLLES Tﬁ@ﬂnag GHRRAS of baRrihrRARSE RARR Y, ar e

determ ned by the types of fibers used and by any non-fiber substances
i ncor por at ed 1& sowothpedn wdaminatet avith wttienmatedils ttuparp sypigal iy thickey heaerandaki ng

or subsequent paper, convertin erations. Paper properties that,are 3 o
af fect ed di rect 1o Bl Pirane] 587ertoRs] ghnes Hitegilip benepioaRkean ke Mtie Sup g

opaci ty, strengtiimapesdiidite btBberadid RInesdcondan) orRéypled fib®Ss materidls STREC 2002
WO 00/ 01527 PCT/ US99/ 08017 3 In the manufacture of paperboard, barrier
coatings are of tféir hedin making panerioruhargsl¥ spmesditceatly gorpﬁ@ forpssndussy- wat er
wat er vapor, OXWg&iih I, QXL ; i ses,
fats, oils, odors, rvgg%P%g’nglg%%e?nﬁoﬁéﬁg{ag?ﬂg?ﬁégﬁfr%ggésgﬁlan oub;erf:1 e‘r%hacal S
t hrough t he papdrdoadmer,ratregatal papafhdaed, Wdvemariddjontyvavani febrie, sndasimilirrfsneusand
can change the wetability of th aper, surface usi j zi ng. agents. A
grease or oil ba{:reb&B?lc E’é’?{?nﬂlé‘ BP@\f?@}éEd@rWWWﬁﬁﬁgﬂa&c@f‘@w%é‘is N€i bers to
form a pinhol e fhRersdbedtas HkshbIvens] doRthgk MIhARRE resMiefromn mamrtihle uRYtbef i | m of
a material that is fat or grease resistant (lipophobic). Gas_or vapor
barriers are forseBge genteriedand ofer snyengs of qonipmigatign.sThese Frcecledfiviphieg  t hat can
act as a barrier . L . g .50 often
coated or print e"d&‘ régl?ﬁpaﬁgﬁgh H ﬁeesg ?ﬁag&?ﬁi 1“8%%%&‘?{?“&%3%?@?%%# §?l|g+lr§n

mat eri al s haveo hegmidehz kapsde sgndthreni effconthmitatien tpalsssigred cintewsd & vapor ,
oxygen or ot hermperneants Brugh Jr. ef al., United States Pat. No.
3,802,984, teac OWE@EW@%%“}&@??%‘H%WF%‘W}@[ a laminate of a cellulosic
sheet and a t her nopl a%kinGail@nfiohéits udell iFthBRlah@hctfe oBbaper RHiRSarst at es Pat .
No. 3,616,010, teach a 15 noisture barrier conprising a lam nated and
corrugat ed papermesdagicalisemiameehaningltwaod phkpyenblesthed Kra ehaspitad stood pilag st ock.
Brugh Jr. et al.,,.United t Pat . 047 i

barrier in a convy}gl%éncgre mﬁ%ﬁ;’p%dgpﬁ#g%}gﬂf gf%e rh%{cggdgfy %e{:jﬁl%g'%%%flgi\lfv ,e;%é%i{e;ﬁ/

cel | ul osi ¢ shestwowhtahd fort-wevendibersfillas ird pigmaitd. IMarly vatiettds.of wobd pelg St at es
Pat. No. 3,972,467, teach inproved paperhoard | am pnates for containers
conprising a 2 0sechasedsveddronybesh hayd ardisafitropas r Theichemisalpropsrtissendnal

al um num foi | 1 ayer,qugh ¥t H’Bbir@gre%teémcf? the Npes 8f (AR 38 and BamHeS
packagi ng cont ai ni r‘?g a gaspagar ner conprising a I'am nate of plastic

cel l ul osi ¢ and otdnefibes subistanges irmbmpoiagddsn oGippbedorethe surface ofthe papeBarings Pat .
No. 4,698, 246, teach | am nates conprisin aper board pol yest er _and ot her
conventional corRBHRIENE %Seﬁieg%"& P& "fo,“g‘ﬁ'ﬁilé) eRFragPaY e[g‘p a&r‘?p%e.s%?grf& 396,
2 5 teach a pEESRLRURSIUE ke MRPEEMESS BImFRARLS MEINGe SoldrabpdcRy, il m

| am nate having gas barrieéer properties prepared from paperboard

t her mopl asti ¢ fijtesgthyrepmrneaempeshlenticabprapati¢ser conventional el enents.

Cycl odextrin materials and substitute cyclodextrin materials are also
known. Further, Pitha et al., United States Patent No. 5,173,481 and
"synthesis of 3 o chemically nodified cyclodextrins,” Alan P. Kroft et al.,
Tetrahedron Reports No. 147; Departnment of Chem stry, Texas Tech
University, Ludw g, Texas, 79409, USA, (Cctober 4, 1982), pp. 141 7-1474.
Pitha et al. disclose cyclodextrins and ,1 8 DEC 2U2 WO 00/ 01 527

PCT/ US99/ 08017 4 substituted cycl odextrins. The mgj or use of cyclodextrin
materials is in formation of an inclusion conplex for the delivery of an

i nclusion conmpound to a use locus. The cyclodextrin nmaterial has a
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.cyclodextrin materials to act as an inclusion conplex for filmstabilizing
conponents. Zejtli et al., United States Pat. No. 4,357,468 shoh8 Bfite 2002
specific application of the use of cyclodextrin materials as servants in
separation techniques. The particular cyclodextrin nmaterial is a

pol yoxyal kyl enevseagszrt uted material used 2 5 in separation sehenmsesesoMany
al l eged barrier materials have been suggested in the art but currently _
there is no suitable i t . A rge

vari ety of potenti al %?g{r%ﬁ{ﬁfgﬁpg Otfﬁgéér%%;rld’ g%g;& @%%gﬁ orof{agéﬁéqgﬁﬁdgt%rrat erials
i nto the content Smpfovt hmwispackiadgie. pabiagt bfbwater Wwetepapkig gkypgnmattenidixidef sel f

can be a source of perne 4"5' Many 3 o papetboard materials, particularly
those cont ai ni ng%uyg_ 9?}%@{‘] i'f%Yeé‘tsc%\rﬁaSE%E?t ioHS’_soﬁ&rﬁi TFEXCERHCOPBPHIRLS G Ol ati | e
contam nants. Oerns@d_enaﬁeegﬂgmﬁqf&mmﬁugme Eﬁﬁ%hﬁ'rhéfezﬁ}ls_@iﬁfk&'(l u?dgtbgrr;@%gsor bi ng

vol atil e organol eptic chem cals. These foods include mlk DES t 002 WO
00/ 01 52?7 PCT/ USO 080 agd garcchengeahe witgbilityof theapet swifadeiusing aipimglagantd A

cartons, breakfast cereal.s _and crackers,,c ri.si i n products, and
confectionary prd&fict ¥ ogjobr?fr ﬁrﬁ?nﬁ%e RERVideS) bé'ﬂ@’. a&ﬁ%gﬂgégﬂlﬁ?ﬁ ﬁéef%t@%%‘ﬂi)%ol ate
and the high fat pidofeaedeisherant Bscoat B paATePwithk @6itinDHRANM dfaNsat@al Ghf is
flavors. Absorption of these volatiles can nean a shortened shelf 5 life
and reduced sensdftyr gieas resistantfléipopbokialniGaa At \EPay RargRay 210 &med yeing heni cal
conponents used i jeIgeal : | of an
e an adhest ve CAPRBE RS TrRHAS' U Cullfa s ARG S0 SSATRIRED: 2

| ubricant, a preseporaPapeboasd jprlzeefien @attd oeprinteddodmpabive tifeyimeand ufiity ant i al
need exi sts for the devel.o of new 1 paper board naterials or

| ami nates fromvirgin Yaﬁégﬁﬁl‘i‘ﬁmeéﬁygﬁ’iabeg?e%Bevﬁroff‘iﬁsé?”f%%‘f’z%?I?aSSFﬂ%Of

paper board cont aiygerdaRi! sxyBén drNRE péhdhnt€ ABrugk ir. B NURR ISR P No. t O the
passage of contam nants and as a trap for contam nant materials that can
ari se i n new mat 8031984.deach mpistirp barigrswemprivng 4 lapenatq of atcgbulpsiasifecelandee of
paper board. 15 Brjief Di i t vent| fqun t {he
barrier properti éfée?%lf) B‘ %S}%% \Aag{:/rgaﬂ @érﬂ %ﬁtoeg:&ca?mgh@éacsﬁe{%{%%gté éﬁ’tolwa]i%aflﬁa

i nproved with Bs hadistirerbatrizy eommisingra lamingted yod @eheited paparbdard add b Ligihatiod he

barrier layer conprisjng a cyclodextrjn_and a diluent, can be forned using
any available la Ffﬂ%""?‘%‘@?ﬂﬂés%?ﬁg S@?gnﬁf"é IHet "ﬂsﬂf‘ﬁ‘?d %‘ﬁ%gatf%‘?'r?ﬁpt%% _
processes incl udgexh Q@ B BhrrieNin a%ﬁtﬁné%hﬁﬂsingghdﬁih&@omgg hdiowEsR§ NSt on

coating, spraying, printing, etc. The preferred nodes for rmng the
cycl odext ri n/ di | yelhlogiasheets withintherpwplastisdimd Vidlagk ¢tobsUzited SeatesrRas Non or  a

coating forned fr Lon. . i . are

typi cal | y manuf acﬁ?rz 2457%%%&?%{?1‘83?4‘%&)5@5'%(1 é\%ﬁ%%&r%sgfﬁﬁgo? g(l:n%%a;?g& giclgg’f)ri sing a

t her nopl asti ¢ 26 lanidate W€ pipevkiotufd gohenet Yitrh ateadt optional akisddune tbildayedli Ve, sed 2 5
wi thin the therngpl astic |t extruded |ayer. The paperboard. is. typically
coextruded with t ‘eﬁé%%s%hii’oi %b?%ﬁ@diea“t%ém&%ﬁ%ga PEHIRE 1 BSOREICE XL r uded
thernopl astic and ReEAAES IRARRRSEE ikt géllcx)xgd@]&ra?@Blh@ﬁéti!ﬁgargﬂﬁéri’ﬂs‘?@ibérﬁ eP@rrier

| ayer. An alternative preferred netho orm ng e barrier layer is to
coat the cel | ul odinitefl §¢atas Pai. No. 4o9%h2ffetsach lamingteh eompyisingepaperbeardpalpdsteri on or

di spersion of the cyclodextrin wt .di luent - The. dil L C rise
@ Variety of i neded aliereeayannycbipHishly it s Ul e A8 D e
starch, nodifigg tedchbphessietesislamsapervReiel dogfprisiap b bhe@igefilnf lamRatetiatind @as
polymers from natural or synthetic origin, etc. The = 1 8 DEC 2002 WO
00/ 01527 PCT/ USOPETEe prpperiies preparedofien agperboardghermgplagtis filmsRapercampeneps| v
hi gh concentrati i I b o r 2 S
solution. The co%@g?\{hre g%c%ngﬁﬂitg%l Q'? ﬁegﬁﬁf;bIeggé%x?rlmnh?ﬁ@ﬁ%ﬁcsgg%t%ﬁg&gfﬂyﬁﬂFh
t her nopl asti ¢ coendterintkeate hlaylkmowns sufficient to provide a barrier to

perneants or to trap paper rd contampants .in.th rrier, 5 |layer . One
advant age of the aque%ﬁg_ﬁ"cﬁg‘ Aih? og't“i‘tg%g? S?‘ﬂ&“teﬂﬂ' ?11%4{10“359 is of _
unsubstituted gychodrXlly mBdikBd EfRfodR@tihd Alah Y Rfoft PUDStekabddBsh RepphtOMEXt i n
is typically required foor conpatibility with nelt thernoplasti¢ processing

whi | e t he unsubstli47uPemtrinpet of ddrmsstri. Texas BeebiUnjvepsityi ludvwigdgxasn7¢8%aqueous
coating conpositi A t 1 ca Ddibf i sation. o be a
synergistic eff ec‘?é]A’ I é{j?géljr 40?§%§’]Lﬂpf 241??%'%{1“1?@165?%. %‘yﬁ?gy@%ﬁ?‘%{ ?a)%{“?i n

wi thin starch and the use of such a layer in a two, three or nore | ayer
structure. The passage of perneants through or the rel ease of contam nant
pernmeants froma cellul osic web, can be reduced or prevented by formng the
cellulosic web with a barner |ayer containing an effective perneant or
contam nate trappi ng anount of a cyclodextrin or a substituted or
derivatized 15 cycl odextrin conpound. The cellulosic web conprises a
structural layer with a defined interior or product side and a defi ned

. N N o
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.3 0 is subsequently free of an inclusion conplex conpound andmaip gft @rs] a

barrier to the passage of a perneant fromthe anbient environ D ?tg

act as a trap of a contam nant arising fromthe web. 1 8 DE C 2002 WO

00/ 01527 PCTNS9910801T 7 Further, the invention can also be found in a

nonwoven cel | uvo90@1RT ber web havi ng i nproved barrier trap prRgjyarss9/assi7 n

the presence of a perneant or contam nant, 4 he web conprising a structural

| ayer conpri si nggdsGRRHI DM R:! 8¥e Rk e Aot B £ -5EL L& f cber

havi ng a pr oductssisde ar? an extse?l}{%r ngfg%; g% ct’cﬁge rgn%r%l Esﬁlts uglog@?t?oémf

barrier |ayer coapinchisiogcamplgx faydexdetivery obapocingomommmousd &r Lisedmis f Tha

starch, cellulosic modi fied. cellulosjg.diluent; qn th terior side, a

| ayer conpri si ngc%fl‘?,qeé@‘nl’%?éfal garfd‘ ha‘{'d‘_ﬁS’P}’ﬁDr"é’_cthnéE&B?rF (tji‘\‘l?ih’é"r‘g‘?"‘ﬁ%(Otr ReMplsXingaext ri n

conpound i s subsesenét dfgdriC@®nPoumR. UloH T By dORERiIndIRPHRhiénd can act

as a barrier to the passage of a perneant fromthe anbi ent environment or

can act as a tBapatsrialy haveobegpnsedin films segdpsn Pgtenht Applichiéonldd 63F237932aamy t he

i nvention can al d,in an | Lyl osi ¢ fiber web having
?eg)age%e E’Qtléﬁ qulxc&non%}[.’\ﬁg@f@%?, Ege usefo(f gycrl)(ge)‘feﬁ%‘é'ﬁ?d%ﬁ‘on

i nproved barrier trap properties in e“presence o
cont am nant, thecovpoundigidississgl ia defall UCtCycRdettal SicheRNTIngiolgdsdn ReEdatdAUOUS

array of randomy oriented cellulosic fiber having_a product side and an
exterior side; ofdlpdusty ’&Hﬁﬂﬁtﬁﬂﬂﬁﬂlﬂiﬂaﬁﬂ@lﬂﬁﬂﬁko@ﬂgim@%'

cycl odextrin compeunds@ney@ crasitkiindfshstdag bleSusBPI Bie i UBery ON
the exterior side, Q ?@yer 8%%&@%9 aS cl g;HIBPJgf/dgr earﬁgé)élaﬁﬁ?é)éuﬁ%gr;
wherei n the cyol egdicatidng. Manpduindluding dedioegytse atibycténiad enachialnarnitismaticisi on

conpl ex conpound and can ier.to tﬁuqeﬁgassage of a perneant from

aQLs as a .Bar d

the ambient envi P&RRefRR0TO! alFSSEEICes g’ﬂdﬁ_ﬁ BRI EBR AT AR COFPY Y ng from
the 2 o web. A pimitiof<HaRreRthiRE torfouhde pyroMendd, Prurmadmlié3 8% @ honwoven
cellulosic fiber web having inproved coating barrier trap properties in the
presence of a pepgrcaiurabsomponncsnetagan be daliwergdhSeabrapplicatipgs age dis¢losst in al

| ayer with a thi : r . Q. .

conprising a confcl %}n%?oﬁgp%gﬁn ?Sagﬁ 8‘%’81 Fé%%%@@‘% S%?dlaélnegég [?:’gl}eﬁg? aégrsgp@t'fl\gqﬁ'er
havi ng a product 4366.¢15Rak36344677]107; 45680934 0471 1HE86p4,020)815; andIexthers barri er
| ayer conprising _1Q .to 60 gm 1000 ft~2, corﬁrﬂRri,sig]gwé to 60 wt.%of a
cyclodextrin co Gi}’r\’aa%é‘_) 'leﬁ%itﬁ Y PBFCCUR raé%?@fiif%rrsegqrﬁ&n“i_ | ayer
conprising a cl a)fhika%&ﬁp&ﬂnﬁi"uﬁnftdado@w&%ﬁ§h191fidc21€’lmt&>n—%9ﬁx’{g F&FH’[b%dﬁEQo@a printed
| ayer conprising 0.5 to 1 |Ibs-1000 ft-~; wherein the cyclodextrin conpound
is 3 o subsequensubgtifutedeycipdextrin and lapdasticizeroifpshenagioHpbldP6dsecan act as a
barrier to the pass of a reant fromt anbi ent. ir t or can
act as a trap of uﬁsu%gﬁu@é E)@_&Pdgﬁﬂﬁlwgnb%ﬁfl %%t@ggééef% t ani nant
arising from t2oeswob178 Bybs i, etcdl UURIteBatbeRae. No. 51117 3D9;eaabiheg vaeld- on
conprising a coating of about 0.05 to 1 |bs-1000 ft'Z on either or both

si des. Another pPYtelexi reatesids thrasias phipslusies camplehiRs ym sebilizigosi ¢ fi ber
veb_having i mpr osfipdthiUget dial. fURRGShads Bal, Mo, RESPESH 1B%s bfie fpisbr esence
of a perneant 5 or contam nnant, the web conprising ‘a structural [ayer with
a thickness of Oapdicetgonlofitis usppfyshoditsin Makriale aPscBvants) in sepaptios tealniques.
continuous array .Qf random riented .cellul.osic,fiber havi odyct
side and an ext eri6PEcH ,C%W%Fﬁﬂnfﬂa Hﬁlclf‘ag?léfg’fyag(yi)eg? F‘?béﬁtuieggléa?er%ﬁ% i sing
a an extruded g ifReeaation@h&aEpri sing a thickness of 0.3 to 1.5 ml,
conprising 0.1 to 60 wt.% of a cyclodextrin conpound in a thernoplastic 10
dil uent; on the exterMany slieged bari¢rayaseriabsdiape bepnisagassted inythe ary but opfremlys

t hi ckness of 20 80 m 0 I .Sl .

D5~ 1000 11" 2 adiear PEnEBR AR BuRlebecs aoRE o BRLE P o kil
free of an incl useraaminentp thaxcad Pagsahodgagadkapiiy matridsint thacdntents éfahd he
passage of a pernneant fromthe anbjent environnent or can act as trap of
a contaminant ar PaTKAEE- gt te Parkpeing matesie iRl GREOTRIPURE P pepmespy. Medy
coat i ng add'O@OCB?\’:'?BOEH‘:Qa@riQQ%Mi@Qa@th@&@éhtagxix%aeéﬁleﬁ flobscdPOhedih’ Z on
either or both sides. The cycl odextri’n conpound used in this role is a

cycl odext ri n conpigoifcdantdevelstofimolatik cgntdmipentsf Certain foodl produets arewprieeirlly onpound,

which can act as a tr or, barrier to the ssage Qf e ant. qr . ‘
contani nate thr oﬁ‘bsﬁeﬁtﬁge tQEBsORYNg Yl ﬂrga%%%ﬁ °€g’i‘lﬁ@% ﬁhege °§ﬁ§ 'é‘f’ng? milky o

i mproved cellulosic web operates by establishing a sufficient concentration
of cycl odextrin conpound, free of an inclusion conplex conpound, in the
path of any pernmeant or contam nate passing through or passing fromthe

cel lul osic web. The cycl odextrin conpounds that can be used in the

i nvention include unsubstituted cycl odextrins having no intentionally
formed substituents on 2 5 the ring hydroxyls of the cyclodextrin nol ecul e.
The cycl odextrin conpounds that can be used in the invention also include

o o " . o, . o o
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. Rotogravure coatings, etc. Further, the cyclodextrin material can be
included in a 1 8 DEC 2002 WO 001 01527 PCT1US99/ 08017 9 t her rioplDast 082
filmthat can be used as one layer in a bilayer or nmultilayer |amnate
containing a cellulosic web. Such a | am nate can contain additional |ayers
of cel |l ul osi c waboaniszl s or ot her types of barrier |ayers. Thectmesybostie can
contain additional layers of a filmmaterigl that can contain the .
cycl odextrin barg] ko b e ot taln_aot her
harodients, The et iad ey SRR phtedal GABh BRI AR o by

coating a fl exi kbmpdying greletrodusts| andaonfertidnhey frodunts chaiiningehpastgpose of thi s
application, the, term"web" refers to, an on-woven sheet-| i assenbl y of
random y orient ed™" @fl“ﬁmg‘ﬂéﬁ?@ erz.mdé}ﬂfcalﬁg 80“2‘?“80?‘3‘?’;‘3??,"’é}lalb§PrE§1‘i¥"|rnuous webs
and contai n no stk bAb ARG, ULERrptiol 6NthuRR3 GRS c&ﬁh&ntmoha{egkﬂ&f-of
thin paper sheets,” heavy paper, cardboard, paperboard, card stock or

chi pboard st ock lide andamduvad ssmsomduality.ofihqpapaminaptsper dedaedifrom lekemiog! ast i ¢

webs or coated sheets thereof. For the purpose af this application and

ol aims the t or meopEPRBRN Pores ey RS compu A oBPoE B BER ko
that, at anbi entantaﬂﬁﬁé%?dwaﬂﬁﬁ,afﬂ'ﬂieﬂh@ﬁﬁig[@&nd&?dbolﬁné?,ea lbAa®RQr t ed through
at least a portion of the cellu] osic web. Such perneants can arise in the
anbi ent at npsphe¥ SRRt En ProseRsBit Stccan be absorbed on one surface of the
web and be transport g 0 | Qs i Lar be rel eased
fromthe opposite m%qg%?@g@ebs%g |tt%lﬁg%léglﬁq;%!sqgﬁgd%@froﬁégﬁtogkg%n arise as
cont am nant s it papabewedmaterifls omamigites ditoantigzinfled, re¢ycled fibérae tmikiukgg, and can
be transported ft#gmft H_g 2 0.interior oh the web to a surface of the web for

t

rel ease either itfrePtt f8e BIRSTOOA CQRIAES pharrier gyerithit ok Dot esa bratierdtheosed
space surrounded,)ied BeoiGRinaAS aHd 8k irdp bl ohiARRIn £HAD that B AiSE ekl 2p”
refers to a cyclodextrin or cyclodextrin derivative that can act to conpl ex
and i mmobi | i ze, mterfalgortftom the kecydeapf filbap i the ynanufactire ofipdperdonrdi ng from
inmpurities present during the paper nmaking process. The inpurities are 2 5
included in the cyclodextrin nolecule, totally or in part, wthout coval ent
bonding in thescentral pore of tiBiérdicuassid of3hé Iitetich Such inpurities can
ari se fromcontam natjon of the squrce of cellulosic fiber, for exanple,

recycl e of used cel | (YORAVE f?i’_ﬁ‘fié}?ait Hedagier BS?P%?ﬁ%ﬁP?fé’PYWCQPIi@FN‘Gb? $m any
other source. Thg sh@s‘id}i‘tiallgairn{ﬂr@\rea “H@laarb%rrﬁeli‘?ayé’rr &Hﬁoﬂ&ih%&cﬂfdehﬁﬂ'&ﬁ@ﬁ’Eiilué?ﬁ. a
pernmeant from one surface of a 3 0 celluloSic web through the interior of
the web for rel edbebdmieicheonisingiacyclodextrircandafdiltiéns canctis. fomedosirigani ng

systent conprises . , thre or re | ayer uctur e .having at. l.east a
co | ulost o web. St RisrioR S han e ERaplef ¥ ilee il U AR PR ofdad i BT 2
2002 WO 001 015 Narkifahtids598x888dn] sditivv ddatigd, slpensinRbatihg] spgayirdy pfinting, et.ay

|l ayer, a filmlamnate, or any other useful |ayer in conmon packagi ng.
Brief Di scussi onTbfprefseedmadssier iormingtirreyglodextrgydjlugnifiayenen tepressardit i on of
t he di mensi on of I : i i j Zatk: An a-,
a- and r-cycl odext I&%ﬁ%@gﬂ%ﬁﬁb%%&gg&ﬁ&g&@g@g lgti:§{(iaécs'\té?%fr?gl il‘/¥/I?t<{ahvssof a

cel l ul osi ¢ web tappiccaingoére typicaliy vmntfaanred b eBeatdaiglbya tirmoplesticdayeof t he

I nvention Cel lul osi c. Wb Paper. ar paperboard has.a thin.|layered.netwrk of
andor y or | ent GATPREBE 3 UisBRREe BLERTHER VH B I s SO ke PP per or
paper board pr9eugikifin 8le¥heimoSlastie nidlxrigadakt. eTHe fapQabsardRtr@iitatlly and form a

| ayered structure of fiber in randomorientation. Cellulosic fibers are the

prine material fooextpulpdwithkerdgyer prsive iamediataly coatpeted with hassirwisdr d mat eri al
can contain oth i j I i ] i i Paper
and paper board gb%édﬁggé&fdrng%g%qm%éggédegg%%k@f% slisg# 9’%?@5@5%&ﬂ E’F%r'si C

fi bers are readiAyaltinygieé prefbred netivd @ fheslingnhemidr ldybait teenavths celfulasicear ner
2 0 before the suspension is applied to screen in_ the papermaki ng
process. The prilAEFy85HAauoRs ot sefvenihprasphhin U%eﬁswnﬁggl@r boar d

manuf act ur i ngs h NGLKASHO RN BYliRnt VRS BILBARSSE coitifile 85arREVSNARLEmiGQE T UGAL ed
paper board, delinked fiber, cotton, Iint or pulp, and other materials. Waste
or recycl ed papéiilmafogning agants. Sucks metsriala inglude btarch modiasitarely cetbiieseand nor e
i mportant in paper.an er hoar.d manufacture. 2 5. Th ercent.a .
paper board r ecycm%d’g%&j%e@%ﬁed ?‘f@} f?%’@'pqyﬁer%ﬁﬁlgfgﬁﬁl Y ﬁ%ﬁlf:tﬁ%?ré%%’%gc‘ gﬁrhﬁ ce
1980 becomi ng a major source of fiber. Cellulosic pulp typically made from
hard and soft wood but can be made from any planned source of cellulosic
mat eri al include ground wood pul p, pressurized ground wood pul p, ground
wood pul p fromchips, refinery nmechanical pulp, chem -refiner mechanical
pul p, chem 3 0 thernonmechani cal pulp, thernochem cal pulp, sodiumsulfite
treated TMP pul p, sulfonated chip and mechani cal pul p, tandem

t her nonechani cal pulp. In any of these processes, water el evated

e - e A N N7\ N N VAN s /N A o=
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.5 Paper or paperboard is nade, fromvirgin or recycled fiber or Both, in a
typi cal fourdrinier paper process using a fourdrinier paper machP REC 7602
fourdrinier paper machine typically conprises a head box for the clean

pul p, a screen section for initial web formation rollers and presses in
connection wi t WOONBStour dri ni er screen that renpves additi ondICTHEPHEOY om
t he rough web. Presses that regul ate thickiess 10 and surface quality and
finally a take- ugrieebatig cat b¢ fgedhromiaaelatively hibe céreamntehtionodilRnomdss, a
stock aqueous pul p enters the head box and delivers a ripbon of aqueous
stock to the fouP8loasstap npelerablyanpapsus seliton | Theicorreptitionpéhe and add- on
speed. The head i SLhER, : i i oX
Chrough whi oh ¢ ha e ] R O R AR AR et BRI S,
The wire i s a copbvideabaribetbipemiead’s ontovep papdrboarditontamigamsinl the beetial Wi r e
but now nost f uent astic weh. The.wire travel,s..over a series of
ol I ors that bot AVRoDsY fuRiB b fetiERous aminh drben fEFEpik S dbadhe"r ough

cel lulosic web. MWatieskitited dyeloBM@Eh fftBEbArh& 1Dyl PSEdstiGtedRycigi kv %é;ty;ﬁ&ﬂ_?_ by

| ow pressure and finally by suction devices |ocated under the wire. The
paper web | eavesregiieed{prcompatibilifysvigomelt thempaplagtie propessing sdieitheuous | oop
returns to the heg ox, fHor .addi ti. [, k. The rough.cel |l ul osi c web,
when in the pr es@nsg%%fu?%dﬁcfélgﬁ%{rt?%?aﬁ]geaﬁg{b% '?‘g‘%‘%g B ﬁna?qusealﬁecg%téngﬁ?@pﬁgé%r}
gently to renovewigiuetheniical aRdilicaice The@ appeadxbde Ropbirgisticdifbct Whiklpr m a
rough thickness. The cellul osic web then passes through and around a series

of steam fill &8 WrHlitdrosngisrsming he pydodestripydthin Earek and Be pes i suche layer iya
evaporation. In {ReqlemaenldQfucttlie The Blssagt 30 pleieaHI@n|eh Rtk S
press to the surface of the w%br A(t:t t he f?alnsi S ing end of t%eorrgcﬁflﬁaesgare
cal endar reel anef costainirdetpermédnss frdmat celbdosicovgh; emnsbethducstherpreventeddyoot h t he
sheet, and to copntrol final thickness., After finishing, fhe web is wound on
areel for furt h@fm’tnfgékﬁscﬁﬁ?lf’s‘f geﬁg@t 3rbaﬂff E‘Pﬂ%rrcof‘ﬁag’é‘fgr@netdfw“\*ﬁé’eﬂ??agﬁorpaper
webs can be nodiddnBehikdle irifPiR\eendAROFRIdytI88extrBOéh JuBitRiitB@br &ridataRd ext er nal
sizings can be used to prove water resistance. Wt strength agents and
bondi ng addi t Feeeyclodpxinecempapniin f oF e §lulosie web comprisss 8 sifgayrpldaysr with g

retaining wet st . i i i a

cal endaring pr oc‘ge?fsrﬁ.g& p}éec-glpﬁre%tai&gmﬁg%d gg%@{e%%%?rgg 2?@%‘# %3&308017 12
cal endar is a stpuskessh adheiel layealdompeiting heoating cemprisifg acystydextrimaklapg nmachi ne
Surface Acoepts PTHEITERCIUEH AdH s SHBb FYoFoHeaT st SURRIEE Band can al so
adj ust t hi cknesseyclJagxtan tdASing fvhilb theWrri6dideHas @ 143@r EUnSHTRMgQCtIaW dobtird,

pi gnmented coating or layer. 5 Pignmented coatings and |ayers typically
conpri se a pi gheprintiagctta Gptivaally, Hiebapries layermpripsiags agheymontastiq pedyroesdaysr cl ay,
cal ci um car bonat titanj [ 0XI . i I lggan; ) erred

pi gnent materi al gc{msprfﬂngglfl%ugédg%&@gﬁ?én'2(?@?0%1%%’(@% 'y 5%6}5;8\8%;@& t he form of
an aqueous suspethsmsoplastic phlgpearlayesswitioupadyie® aycledekeins.alhd finised webnder or

adhesi ve conposition. Typically binders or adhesives include starch,
proteins, 10 styPeialbhimmises s cyicEReUsLi8tiRg | atti ces, pol yvinyl acetate
and lattices, acryli calgidileheheARtnAbiEnbe @RAlih A9SnRERn2BIMIbEI N Wb
conventional application equipnent that ensure the coating is applied

uni formy to fhehayingimproved batier, trapipeopsrtisa irt the presoat phypwitveaitns t he
appropriate or desi regﬁg'%ck ess or. coat &ei Eliht on thse eglti e cW;eb andf
results in a smoStHF U4 eVE] RIUNSINgAS TR POF CCPFERe Y PHESRER Can
include a 15 priph@shiyayiested JdiRlosRIflbef Iing awebfucodidd 4 anr¥eHbI side; bmtleude
newsprint on coated ground wood paper, coated papers, uncoated free sheets)
writing paper, ePreducdpide.sxhamier IWFWPSIF’%RFY%?‘?%E& copaprd andaglilugateande ar d
st ock, unbl eache ' j :shi PR, { } t WArToN ck
stock, packagi ng%%%ﬁ%@%%% W&H%B%P gplsa?%(v:}%?égt% c\%‘ g%epl ng 02@%3‘2@

shi ppi ng stocko isaxbsagueatly ke ofamlindusianodmpldxpEomapardend cel aaiadh badérad cr af t
paper board, unbl eached |i ner boat(r)ld, arton-type board stock, mlk _carton
board stock, hea&\? PaRSRERHAT 2 PEpneep éﬂ&ﬁl é‘R’H&B’@F‘Hé’éFﬂ’ 28t AP Ay ¢l ed
paperboard, constyiurtiha aR@RERoAME W@aArd, structural insulating board and
others. |f paperboard is used in the invention, it is prefelTed that it be
a paperboard with 2 5 thickness of about 0.25 to 1 mm) preferably, a
cal i per of about 15 to 30 (about 0.4 mmto 0.8 mm O0.15 inches to 0.30
inches), preferably, 16 to 28 point (0.16 inches to 0.28 inches). The
paper board of the invention can also include corrugated paperboard

mat erials. Corrugated paperboard is typically nade by first manufacturing a
single 3 o faced structure conprising a fluted nedi um adherently attached
to atop liner making a single faced board (one flat |ayer bonded to a

] o o B e -
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. sacks, pouches, wappers and | abeled itens made from paper |am pat 2002
conprising a web filmor foil clay coated paper |am nates, thernhoprastic
mat eri al coated paper |am nates or nultilayer paper |am nates. 15
Cycl odextrin The cellul osic webs of the invention contain a cyclodextrin or
a substituted ewo@pisvati zed cyclodextrin in a barrier or tragrwyetseirzThe
barrier or trap |ayer conprises cyclodextrisn in a layer with a diluent,_in
a coating or inaf | i.nat The cycl XLrin terial,ks.C atible
with the diluent, coa ?Jﬁ%méfr;@lpﬁ%l}l};%%fna%%’ibgq%ng '%%f‘g'?‘r"e@.ren ourull(fshcl @%FWS ntion,
conpat i bl e nmeans hiviag inigreved\batrizeeagd propertigatie thi pkeserd obg pethichlonl y di sper sed
into the layer, can retain the ability to traP or conpl ex perneant
material's or pol YRRIAMiNARthE e coprisingp steustuablayer comprifing a ontinppusiarray of

substantial reducti ' ' j : terl.sti:.es t he
web. Conpati bil i t?"ti‘ldg'gﬁ( ‘L‘%"ETE?%‘?“%&ﬁ"e%ﬁﬁf;”ﬁ*%?éfﬁ?@%ﬁ“&ﬁ%“?ﬁﬁ?%@?ﬁ#?esP‘?Ehse such
as tensil e strengtdipcttseter a Barberrlgr sdrapising apecindexivid ¢ompoanid dndarstasels Si on

rates for perneants,. surface spoothness, etc. Cyclodextrin is a cyclic

ol i gosacchari de wﬁgﬁ@ﬁaﬁg" ?ﬂ““gglclaé’éqéi_ﬂgefji%@“%%‘%f“@taﬁ? fhe gxterigrside, éf er

gl ucopyr anose Unb&r%pﬂis}?ﬂxdg“@éia)bbéy&'aﬂld 4 plihtBK RY&GSwhekih HRUGBI 08 PESRES Juhis th up
to twel ve glucose residues are known, the t hr ee nost ~comon honol ogi es (a

cycl odextrin, ~3sesequsadxkired of anierlysiampomplgsrempaeund laad ¢andgickase bagiey trthand
eight 3 0 residu ve heen . 0 rin i roduced hi ghly
sel ective enzyrra%?sép%%yonta gg?eggé%&h%hggg : 15?“"%?“?(,0 %a@\?gtna,s act)r?’igg?%ht gl ucose

monomner s ar r angedontimihahtofisiag Gomtbdwtb.shaped ring, which are denoted a, (i,
or y cyclodextrin resgecti vely (See , 18 DEC 2002 WD 00/ Q1527

PCT/ USQ9/ 08017 14 Fi ghiyher, the inyepsion ganglyojbe found n p Agnwaven pedludpsisdibsewabnoner s
gi ves the cycl odexg:kd 3G s W@éfﬁg i ructure with
a hollow interi o(r%%{Jé gmg%‘(r,aég?’l I c?r %/ré : Tﬁ?@gipﬁéﬁcgkgggbl%anMi chis

| i pophilic (i.e. contamainnty thewebeomprisngy stimatuablzy eraoeprisihg a contmgasaunsy sf/st ens

and is hydrophobic en. co d.tg the.exterior, .is 5 a key structural
foature ot tho. CyuBT I SRR, FiE PRt ot Brnaigt S PR b
portion of comy @rodvet sefeilh Biiriédags cordprRiRtal c§SlodekiOdvApdun@dndyd cobahidegs and

aliphatic halides, carboxylic acids and their esters, etc.). The conpl exed
nol ecul e nust satheshoplagis palymer difyeps pp Hig eyierion side, & lpyercompesing paley fayeT v i nt o

t he cycl odextrin j . V] N’ I QG L NGl LS to
CYCLODEXTRI N TYPI Es‘é’&%ﬁg@r E&*B&é@%’%‘?’ﬁ%@g‘ %B"’PP&*.“‘&%S%'@E%@B%%?E% of 15
Pol yneri zati on 6 incl@idnrcomp)ex binpaundand Sinzet {sA)batied td the pabsagdiofiaptrercat. 7 7. 8
9.5 outside dianeter

13.7.15.3.16.9 height 7.0 7.0 7.0 Specific Rotation
[a]29p. +150. 5 +1G2 07 SRbich HEIrCRGH OGhT Pl O BB BIATE A LTH (P e
Yel | om sh Browyp 3pSol ubility in water (g/100 m) 25C
A preferred embodiment of the invention comprises a nonwoven cellulosic
fiber web having improved coating barrier trap properties in the presence of a
permeant or contaminant, the web comprising a structural layer with a thickness of
0.25 to 1 mm, preferably 0.4 to 0.8 mm, comprising a continuous array of randomly
25 oriented cellulosic fiber having a product side and an exterior side; on the product
side, a barrier layer comprising 10 to 60 gm-1000 ft?, comprising 1 to 60 wt.% of a
cyclodextrin compound and a coatings diluent; on the exterior side, a layer
comprising a clay layer with a thickness of 20 to 80 microns and a printed layer
comprising 0.5 to 1 1bs-1000 ft?; wherein the cyclodextrin compound is
30 subsequently free of an inclusion complex compound and can act as a barrier to the

passage of a permeant from the ambient environment or can act as a trap of a
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Distilled Water 14.50 1.85 23.20 35 The oligosaccharide ring fornms a torus,
that can be visualized as a truncated cone, with prinmary hydroxyl4 @rpeg<2002f
each glucose residue lying on a narrow end of the torus. The secondary

gl ucopyranose hydroxyl groups are |ocated on the w de end. .1 ~ DEC 2002
W O 00/ 01527 P&0/ows?7 08017 15 The parent cycl odextrin nol ecwa/usamasorrsef ul
derivatives, can be represented by the follsowing formula (the ring carbons
show convent i onalonRiTReE hr%ﬁ% firéin R odb. tTING s&@&@@&amwﬁ ﬁh%ﬁrcea%ﬁ@fad& be

bal ance of the cyclic nolecule: R~ = Primary Hydroxyl RZ = Secondary
Hydroxyls n 5 Wn@nmrwngacamgmzam@owmtwhi@s 16p0 ﬁéoondmryrbglhlmdmyl as shown.
Cycl odextrin nol ecul e5, A0S 5838 S| te(?f1 avai l abl e wth a

/

f
chem cal reagent. These SRES er{e 8gin}eﬂtm %r@OWHF%%@IuIO&C ﬁrw%

posi tion of the ighifgameroved eitsndadflnk b@nsxafa«prpeta}femewdmefsnek@ce Bfahh“di‘mkam and
three positions. Because 10 of the geonetry of the ¢ odextrin nol ecul e,

and the cheni sbrgf coptaminant; figgvebmomprising astsictusel ey with yhickpesigfd-2arte Inot
equal in reactiv, : C i ons,

t he cycl odextri nljn}rrr)yb ecuwggrtlo %a@%@dgﬁga%ﬁ@ﬁ%ﬁa ??’\%{j lgg’pgﬁkéecul e
having all hydr ccejthlogic dibpshadingiapasduzesidenntl lan axtstiorgide; sruthstprdduarstde;a/pe Such
a derivative is a persubstl tuted cyclo CfF g,tl’l n. . Cyclodextrin with selected
15 substituents RamIes 13yeseRsRarisingtacy oS HWH%““@PPW@F‘WMH%S@WS 06y0-3 to

sel ectively subsf s %@mﬁﬂu}{g 8l 1986 W% HAHclbl&RPCMPIRAY in AL %ﬂastg:r oups
can al so be synthesized if desired. Furthef directed synthesis o
derivatized nbpedilvent; wn the exigonide; & dayen compbising & glapifayenwith hthieknessfoff @0 ent
substituents is ese substi 8 ace andom
of di rected to R AL hpfiisd 8 teBpRhE S TF b BuecBPoR® ol 85 s A0 1 e
2 o cycl odextri ncyrmide;aﬁheornmﬁla lismbgaqaéxﬁliyrfresufiﬂmlembn esmpled ¢dMRund and
substituent groups on the nolecule to insure that the cycl odextrin nmateri al

can be uni f or nl ycadiagiaspdedier iy 1B parsageof p aprasaRt ot Be pmbientsHy FoRMEL 5 t ut ed
an non-substitutgg aEﬁ/a%'aQQ%?%lzéihtéﬂﬂaﬁﬂaﬁElH ?rﬁmttﬁee&%?fﬂﬁ%gu&&re%ﬁﬁﬁa 3 o
barrier or trap conponent e contam nant or pernmeant becomes held within
the central pobefitish gating 3ddedn domprising ecodting of atoupPas to T tbertDOME? bmeitteduct i on
of substituent gr Uﬁ% on t he cycl odextrin hydroxyls, other nol ecule

modi fi cations ca¥ RF589%e used. Other carbohydrate nol ecul es can be

i ncorporated into themwgblb@exmc&bman@ﬁsea REthiEW6le atecIddBxtrin comtfoudE C 200
WO 00/ 01527 PCTNS99/ 08017 16 nol ecul e. The primary hydroxyl can be repl aced
usi ng SNZ di spl atbpanfially drep gf anslaclysion ersmlerecospo whgmw@gct@antraeoxf or med
for further reac oxyl s
can be reacted a%dégé}éx\n%h&gagﬁééa%ﬁ ﬁﬁg%gb%{scgpﬁﬁ%l}a%& Ougﬁ]&lle cang{)
added a vari ety mfo tﬂqamnaxnerag“hmhﬁprbmmcmﬂnsmﬂeb qreraﬁeahymstablashdrgwtsluﬁidmnnd to

forma derivatized m)lecul rther, one re. rin en of th | ycan
ol 6ty can be. opGRETIREoDY GAHeHPMNT Lok Hep PLEn MGG CUUE CRe i
others can be usgdph@ olfaw;%ﬂ%t 6Bt paéglﬂgtmﬁfot bzu;emg fighaHPs on the
cycl odextrin nDIecuIe ThHe preferred preparatory schene produci ng a
derivati zed cycl edlslosiciwebl The ﬁﬁﬂ@ektallﬂ comawndgthat ¢aarbemsqdnanhegnmnporconpat| bl e
with the coating ns at
the primry or slélglgﬁ%llé'!ri!s %Qﬁtﬁ% %0'5‘8)8 %gelgllpc()t r.’nn‘)‘l’ﬁl“o%/“g%ﬁf‘%%ﬁ gladl

have found thast melamgasﬂdrbwmeftﬁé cywudﬂnh nmlﬂnatm tmaaycldmxteihlcempamﬂs that used
on the nol ecule. These derivati zed cycl odextrin nol g)gul es can 1 ncl ude

acyl ated cycl ode‘}&nrqcrﬁlseda'ﬂlﬂ% igyeadon glsp wlude pyclpdexiyin BaksopiainsUPSIRIISANS such
as tosylates, negyled f ekl céfchy!

am no cycl odext r?% E%Iri)g hdsph gﬁthgxz%?%:i%%lg%xﬁgg%hg%%c %%étlnggg%?rl nc

i m dazol yl subst bamerddyecg/aahbdec(atcd sprayedy ¢ostiupated ontrabedt damieated with odexthe i n,

hydr ocar byl sul fur ont ain tj onal ou cycl pdextr

si | i con- cont ai ni ﬁeél“ ‘r‘fé"f“lbohﬁ? bﬁﬁl‘lﬂ%ﬁtr?dﬁaﬁr Eﬁ"«g’ﬁ ‘%@%‘fgéfé?(f%nhg UWpBEI%Rt e and
carbonat e subsbi thef 8 doftdCdPARNfatd 6} bodsueaédl Otk icslldssiwed aher YR foRflation.
substituted cyclodextrin and others. The substituent noiety nmust include a
region that pr ovﬁ@lelscmnﬁalaﬂlbﬁ Ifqrtnydtfba Yasistychd nptweeksediudiag extiuaion coggipes, gr oups
t hat can be used a n

pr opi onyl , butyr;l}?%g{av}%l hi!gr nﬁ%é%%og @Aeé%rnﬁx'&?t'a'l %dl}éqﬁ lgér:e%\%%i known
groups. The formation of such groups on either the primary or secondary
ring



.2 5 hydroxyls of the cyclodextrin nolecule involve well known reactions.
The acyl ation reaction can be conducted using the appropriate 4&i BEC 2002
anhydride, acid chloride, and well known synthetic protocols. Peracyl ated
cycl odextrin can be made. Further, cyclodextrin having Less than all of
avai | abl e hydr oxglogosposti t ut ed mnth such groups can be made BetlsfRRg9r
nore of the balance of the available hydroxyls substituted 3 0 mnth ot her

functional groups ode eri Is c n al so .be reac

al kyl ati ng agents h?’%ﬁl"’ﬁt&ﬁfﬁ %‘ﬁa'éb f‘se?f’e PEr Bbael?ét) AyFPr My tlklﬁl'eéﬁ”H@at@r oups

can be used to pr&%ﬁﬁngo@&eabi@y&%3d5uchlaaax%ﬁe%9@é’on% Qi QdmaPiay&CENS99/ 08017
17 cyclodextrin using sufficient reaction conditions exhaustlvely r eact

avai | abl e hydr oxydellglogic pwtepils lor other tmbelwfbamwdamrﬁhe l#ninath ean cagyprendi ng on

t he alkylatinga n,the eact|

condi tions, cycl o%gk'}op?]nayfff\tl)g???eﬁa:ﬁéng trﬁ?t cggcg?’ﬁ%{ﬂ%’fﬁyd(g?e’?rﬂé %{{}%ﬁqu'si’ e

hydroxyl's can be mitetieeehn oﬁu&taﬂghorﬁaxﬁb&ﬁping&d@ﬁtsarrlsey&yc%extﬁs chtB B prt dfN
form ng the al kyl ated cycl odextrin include net 5 iz)ro yl ., benzyl,

i sopropyl, tertidh§ lb%?ypxtwauonyrbyeqatmm flexiblr gydoslentziplaygn in the flsm. conmon

al kyl groups. Such al kyl WGV atory
nmet hods, such as reactl ng tpﬁlégﬁey(g%x hg?g’(épmglrt] era'ggpérég%grt?%ﬂ% @gﬁg@{l ons
wi th an al kyl halshelg;likemssembly od randbikiiyl caiehtied) cellubogic fehet. f Sitck webaart aypiicalli 0
Tosyl (4- met hyl benzene sul fonyl) nesy nmet hane sul fgn or other related
A kol Cor Tary! sl OGO ye g PEEY Sn SR BRerisd St He peR ke g
conpati bilized; 6%&*&9%&5& kﬁbeﬁ%eﬁwﬂgeﬁér Eé}ﬂbd&&? hﬂErEoBRif BRekRst ¢ bechilﬁ)%bﬂaS The
primary -OH groups of l'odextrin nol ecu es are nore readily reacted
t han t he secondar%voogroa)dmsnatﬁomﬂeélrom Raper, mﬁeéﬂ@?aﬂdeth@armp!ﬁéh@wb@tqrtceﬂt@u on
virtually any 15 POs hlle%gfto form useful compositions. Such sul fonyl
containing functi ona groups can be used to derivatize either of the
secondary hydroxyl gr @spthe@urpolesofiliis bpligatioydnd ¥igimsghettam Gpermpint'Ofeferd 1o a

gl ucose noieties in the cyclodextrin nolecule. The reactions, can be

conduct ed usi ng achgmqabmpoem YrerERoTRIchatngt amRient CHMRCTARESS @p¢l PREPTSs ciaBt
with either prigegflpores HclehYt Bad a BYHEHOR Y the céﬁhﬁos&%a‘fb‘)@ﬁkh Bé'i-ln@édtﬂ@an‘ S
used at appropriate m)l e ratios depending on the nunber of target hydroxyl
groups in the nolaisaiethe embientiatyosphdss vi etrmrpmnentB@nhe ghsprbed pi ond suffpesrof

substituted conpo nds h.a sin D ety tr| cal (the
orimary and secondary® ARy onEs ettt R T S5¥ biion KESFE A 58

i ncl udi ng sul f onythe d@fdsuaww@sﬁcecamdhﬂm@mﬁpwhqﬁm@mgaka E(ﬁﬁzﬁﬁmﬁﬂsﬂ\ 5
conditions. Sulfonyl groups can be conbined with aca/ or al kyl gr oups

generical |y as seheweear fiomingeedispiaisedinpasufaciugag.apd capditdsnerorted fpmghe
cyclodextrin cap Qs h & t%'aré c%'o@ eSveBl GOREse TRh& o kL dnftfent | NG
cont ai ns between one an ree su ony substituents. The bal ance of the
cycl odextrin nol ea(mnbsphcermmm ay iokmebakbekd spadesurramdedbnthe veebi do used in

derivati f | odext h | t 3
cont ot ni g i ot | B SPRIHT BRG] P REa et P TLY CORE AR e

invention. The suhhway betdSEdnyéd #QGmeIEIis] SXthir the Web, 2@y ipEaY ilge Weed t 0
generate the am no derivative fromthe sulfonyl group substituted 1 8DE

C 2002 WO 001 015 2&ispgTroagspmuogesipresest duyiag %@ﬁwmﬂ(mp&cm% Toe dmpiiicedghi | i c
di spl acenent o

derivatives ar25slgglggéal}tel%acglag%\%&e{f?eéc%gégé Plﬂb %%mr,l%a{ggan%dég%@s by
reduction. Large uhatmmmlspmé oﬁthemeleaulmcmruameaﬁhdmnqgautxwobamariietfrdmri vatives
have been manuf act ur ed. SucE derivati V]f“i Caﬂ&i’b% 5 manuf act ref;j icp

symet ri cal subst FOATEEAtQRP @e&%ff’p‘éﬂ"f L Y PLEETY se\ﬂ' % or nore
am no or azi do grQuRRsie WHEhsIF 8 L%t&hﬁﬁ%@ﬂs@gfrhmmymﬂepsiﬁi@er TRe &kl et on
or as a symmetrically substituted am ne or azide derivatized cycl odextrin
mol ecul e. Due to Tuae'lenmtae@ﬁhlprqvcntmn@éFralaﬁeﬁlénfa pe@memt&nntcmatsmﬁace@ﬁ@es t he
ni trogen conta r. [ar X het n atom
s the most |1 k91 (uREE SRB o B RG et Ev e R BB e RN, O
Exanpl es of nl t r ogfafe wett Al ‘@hdl@glgg gtsrm ’tdaaatpnfbalatwbe tuxae,fdnhndrmlayéietrhmmenti on

i ncl ude acetyl am no _groups (-NHAc), alkylam no including nmethylam no,

et hyl ani no, but yI Bayingst 1@%@5&‘9‘3}?%&1’?"% Thes!@ﬁ?scfﬁylp&?ﬁ *h?i’mfﬁé%ﬂ airfFapdiseding

ot her al kyl ami no substituents. The ami no or al kyl am no substituents can
further be reactive with other conpounds that react with 15 the nitrogen
atomto further derivatize the am ne group. O her possible nitrogen

contai ni ng substituents include dial kylam no such as di net hyl am no,

di et hyl am no) piperidino, piperizino, quaternary substituted al kyl or aryl
ammoni um chl ori de substituents, hal ogen derivatives of cyclodextrins can be
manuf actured as a feed stock for the manuf acture of a cycl odextrl n rml ecul e

1 . " 4 o o ~ o~ . g, . o



v

.prepared. Silicone groups generally refer to groups with a single
substituted silicon atomor a repeating silicone-oxygen backbonge DEC H002
substituent groups. Typically, a significantly proportion of silicone atons
in the silicone substituent bear hydrocarbyl (alkyl or aryl) substituents.
Silicone substVP98$2tmt eri al s generally 2 0 have increased tPREMUSEH088Id
oxi dative stability and chem cal inertnessloFurther, the silicone groups

i ncrease resi st aniieitier wedhdrehyg,a Asldaghred f6d lamihat] 61eing biheaBstfil MyeLve
surface tension. The nol ecul ar structure of the silicone group can be

vari ed because t#@maenpackdgingyr oup can have a single silicon atomor two to
twenty silicon atons in the silicone noiety, can be |linear or branched,
have a | arge nunber of 25 repeating silicone-oxygen groups and can be
further substituted with a vari eByiebDistussivhiof tieel Digwvimgps. For t he purposes

of this invention th [ . silicone contai.ning, sybsti.tue noieties are
preferred incladi ng ﬁ@%ﬂﬁ’l%ﬂ%ﬂ%}ca 'cﬁréﬁF“F?é‘P%Qﬁhﬁﬁ‘éerm%P%‘F CYAUEHER et c.
In summary, a | ahgRchld WtbutAbrin@ssiddl Antc-Ade¥ichiificauhsikkidiants are 3 o
feasi bl e, depending on the specific material the cyclodextrinis to be

di spersed within. HoWwdGAIRE 2 sa@rceosansectipnal tviemidfarcebulbsi¢ welutypicsl oftthech ar e
preferred, especially when they are to be dispersed within a starch |ayer.
Preferred substi fUedg™ QL8 DEC 2002 WD 00/ 01527 PCT/ US99/ 08017 20

cycl odextrins include those that are acyl ated or possess trinethyl silyl,
hydroxy ethyl or hydroxy propyl substituents. Barner Layers 5 Figure 2
shows a crossl8ection 200 of a Petaided Disepssignghthiednventionri al typical of the
invention. This consists of a paperboard |ayer 240 conbi ned with several

| ayers. Starting at the top of the figure is the outer layer 210, which
consi sts of an aqueous borne acrylic cGelulosic Web UV coating that contains
one or nore cyclodextrin speciges.,Under, this top layer js a printed | ayer
220 conpr i sing i nk.  WHPEIPTBRORTRELIEE aghip ayered pEvaree gradsm € el e
identify and decgyat@ioptiierdRiohShydrodeh B@ﬁdi&?ﬂ%&&%b&bep&ﬁkﬁ%&l&ts@é Rhdeal -
The ink layer 220 is deposited on a clay coat 230 which nmay optionally

i ncl ude one oiSnfem bopdabledfxeusimpteriad enddorm alpyeied siryetuse pOfibet i odam  si de) of
t he paperboard materi.al } i t _Layer Lch co iNs one Qr nore
cyol bdbxt rin spedi By, Copodt 1848 e bR e et o PR BB R A
not 15 const r uedpdper érpapérbédnd maryiaindah oontain othey idedyin cbmbinat@pitiecelluloeic
packagi ng material could also inc one or, nore polyneric Ig%ers not

: ud
shown. A second WRElidlFt F2pstAlRapgaeatt perada ffem aguenuy SteehsHEs Qrakers-
i mredi ately ext eglifflodid\EbdPeREFAGH @sheéd or 4ARENHAI RGatdd thaR s dslak 8 Cartir
perneants entering fromthe environnent. The invention is largely directed
to the use of 2Babeforeithd suypensiomisiappliedanpiséreen in yhel pepesmiaking pragessr Th¢ 2 o

conmbined with a diluent in coatin | ayer or lamnate, The .barrier |ayer
of "the i nventi onPiatfs ghurpSp R st P rfperb L Aol e R o, * e,
conprise a di | uepilp,0R¥RARbrisach dsmeWwbpapkr, tditigaty€ ba@ebohrd] deinkeddibsi estad,

di ssol ved or suspended in an active barrier node, The barrier |ayer can be
formed by coati nget o galpt andvther mategigisn Y¥asts or resyrled paney, alsorknqivn g secpndary ‘
Preferred barrie I Eﬁpg i ol ution
conprising a di|§%%?M§%%n%g?§%?o ex???ﬁ?8%ﬁ{@ #ﬁ%ﬁ%ﬁﬁ ré?%??gﬁﬁg§§¥?er

| ayer is forned The pmeentage di pagerhodrt eecyulp hastomatydiber hassnipatansinihginereased

substituted cycl adextrin with the paperb d i coext rusi gn pr.ogess to
form the barr ! er NSk kSB0 Promick bmaioh ks Eber, K& UMaty ARBATRCY FRHF TP 3 o
Barrier Layer CopRiiasd &t woddbut &eelnidde fdRthng planhddesdtired BEcAMPIsRGRXdrTal N

material s can be incorporated into a barrier cellulosic web by form ng the
cel lul osi ¢ web oinchide greundiwoed pulp tprgsaurizedh graing weodepudm Igraung svoed palp dformy t h

WO 00101527 1 8 C 2 PCT/ S 8017, I - ai,njing an effective
anount of a cyclgﬁ%&f%ﬁ%nﬁ?éiﬂﬁéﬁgé@t%%X%éépg'e%%%%ﬁﬁgg%bgﬁgﬁ with a solid
di luent. In fgonihegndrhehiacal R@lp, théryfxBentital philp, dodiansulfite restedTMPgmGan be

formed either on a filmwhich is later lam nated on a filmwhich is later
| ani nat ed ont o t fidfogatedrhip prrkmechgpigal pilps eAdens themparerghanical pylm I #W1% on t he

cel lul osic web. SGHy GO NMAATAGESE RhpeNAL UR AP RRNch S R0 ierlfsaul d to

a traveling cellu Such coating processes conmmonly use nmachi nes
havi ng an application section and a nmetering section. Careful control of

t he amount and thickness of the coating obtains optim zed barrier |ayers
wi t hout waste of material. A nunber of coating nmachines 1 o are known such
as tension sensitive coaters, for exanple, coaters using a netering rod,
tension insensitive coating stations that can maintain coat wei ght even as
web tensions vary, brush coating nethods, air knife coaters, etc. Such
coating machi nes can be used to coat one or both sides of a flexible film

AP~ P~ a2 "

e
it bl et




.3 0 particularly when the radiation source conprises X-rays. Such conpounds
are known in the art and include such chem cals as NaCl, NaBr, Na2S0,, KC,
KBr, KZS04, FeClZ, FeBrz, FeS04, and m xtures thereof.. O OOOQBtQE@.MG

g- CD/ ne 1 8 DEC 2002 WO 00/ 01527 PCT/ US99/ 08017 22 Polyneri'c Barrier

Lagers Layers @l dolapriopl astic polynmers can be used on eitherpdrhRodifsp@uct
or exterior side of the cellulosic web. These |ayers can be used w thout

cyclodextrins to he|lp.seal the, cel|ul gsic web against |iquids. They can
al so be used as &f ?%ﬁf%g}ﬁp W’?‘H"d Cf)g’@)&c’r"fi fs2 P%RHBWB "Fa_d'gfﬁl'b rthe EF¥legai nst
permeant di ffusiQnyuRingBr3ERhHLY fiBkrs MR @kl FiBerliNSHIERID ARbied Hty FBiqueous.

contam nants, thermal -deconposition products and oligoners. A polyneric
filmon either dhatheconfaininga vaslstycefieherhisals $wehseprmtedhatedulosic comporBats afithe t her e

are many thernopl ast.i ¢ fal rs available, it .is udent .to select a

par 1 cul ar pol yrEpeidb @A B0 Pk pARpE anh el pRHEE PLE BraThper i es 1
0 desired. |npertant pap&epipettoatdis hdde filogngiditorstéyeRgfider @boNYaLd on,
stiffness, tear strength and resistance; optical properties_including haze,
transparency; cHE¥pFddPurdeiprapeiqaocssraiings fprdarienpseepechig. dhel faurdsiniani ssi on
of a variety of - il I: j t

permeant s ol ecthTEaTAnre il Bodphass MGG MY 3Rty 2Rt Alon for

per manence pr openitiabweh foohatnmgllehandpieges,in cormedtiongyithltbe fomairingr advedni t y,

etc. Thernoplastjc material.s can be.fornmed int rrier filmusij a

vari ety of proceS¥dETPYRER _f‘?{ﬁ?ﬁﬁtﬁ‘é’?%g}e o\}ég’bweg&&?ﬁﬁ%hat&%ﬁt%‘g@g%? own

t her nopl ast | Cl§xz¥nﬁl§§ﬂf&@’qu£llt?§ﬁf fikdligaitdelup redl beRbRgE pdrlion. Skt l@Aniend by
casting fromnolten thernoplastic resin, nonomer or polynmer (aqueous or
organi ¢ sol vent )progesp stk aqueguspuithentass the hersidox ané delevers aeihbom ofaguediact ur i ng
procedures. The ragteri sti.cs i pol yper. t he I jcs that lead to
successful barri Sg&%ft?ﬁ%%%@%%ﬁ%aﬁ&g} ggggor?%ﬁg?/\r}s&m%? F@dzédé* rt1% %%‘s ’Hhe

manuf act uri ng t headbmt amtdig Jtity Aasow apanilgdatieddad box tidugh whitd tRakocker

material for thernoplastic prqocessing and particul ar end use appl.ication by
Cont rol | i ng ol RUYSHR ened fisiasirart 3 KacResiad B8 1 erat bRty the
thernopl astic,2 @odeﬂ%rfayo@nﬁlﬁfmw’i& B nd PSSt eRlientts laPMstic webTBTHe | NAEX
is inversely proportional to nolecul ar weight, density and crystallinity).
For thernopl ast i wirekgvelsgivern ssoes ¢firgllquotheidiotlf kagp thepwre/lavgd had wnot¢ watesuch as

(LDPE) | ow densi ol yeth ne . | i near, J ow, densi ol yet hyl ene, 3
6 (HOPE) i gh Qe F RO NET st sk rag o g Ry v danl ), e

t her mopl asti ¢ pabyyERIpBess@t hitPEgy B lsyddion AYYieR Socatel Ryt fe-Wikd Y@ @papeat €

(EVA), polyethyl eneterephthal ate (PET or PETG and

pol ybut yl ene- t er ¥ghen4s _ﬁleém{%‘lfys RAiRs- The wiye precontingoupdyaparims sorthe head -

PCT/ US99/ 08014, %x%{%ﬁltgﬁﬁ s%ﬁ.dﬁ@roﬂgkénﬁ%%%b%&%iﬂe'}ﬂés s®Rbyol efins
typically have a nelt 1ndex fromO0.3 to 20 grans/10 mns., a density of
about 0.910 to advoprising 87@ rolistha/squeezethel papenesnghito wuwvayetenid @mpressednei ght

{MN that can range fro bout ,200. 000 t 0,00 trusi,on, in which
back-t o back | ayGRCmite PURTR AR Rrp dyeied BipEedt fre B BiGsic e Benpdest o
makes it possi bl @rdugh as@bthdikeds of Sleardifilied dimi¥ichidd deyes ichrsaki eeritab y er S,
that by itself will not adhere to paperboard. Extrusjion coatings are
typical |y 0.30 nicsidyad wapoBy eyeppration. lpdhe drywrisectignschpgicals catbraasided Basizg
acrylic, uret P LS i - ar i ti mum
rystallini ty aneRd) dE e BEfie bl REES AR R BANRLUASH: (et 28

t her nopl asti ¢ nedndrrewinderaolés thaack to presuthe sigeef, td smaptidths kiset, apd wdostd finBuch

material s include, poly(agrylonitrile-co-butadi ene-co-styrene) polyners,
acrylic pol yner st%hcg%‘ﬁgagﬁ?‘)r/fj@‘i}?&gy%t |%?LH’§@WF etlg?r fﬁ@?ﬁ?}rﬁq%ﬁﬁﬂ "YS§8‘? yl at e,
pol yet hyl ene- co- aahMtieaintat d) . pol yet hyl ene-co-net hacryl ate), etc.;

cel | ophane, cellulosics including cellulose acetate, cellul ose acetate

propi onate, 15 cel | ul'Bealriad papat welbsrey baimedifinditadaipraye paapertics. aBeth snternalet ¢ ;

fl uoropol yners i ncl udi ng .pol yt etraf |.uor get hyl ene. F S
pon(ethyIeneggogﬁé?FgP?ﬂ%P%%?ﬂ F8‘€¥° %ﬁ% y%%?§§&%§éb§%%vﬂgﬁgi6W§P%%e-co-
propyl ene) copol ydalng ad@iahescanié udell iofordiRg AR lEbsic web & aid pakiawdgdes such
as nylon 6, nylon 6,6, etc.; polycarbgnates; polyesters such as . .
pol y{ et hyl ene- costteagtpRhnurheas)be Phstispilx medificd asiag 2 falandasipg pioggse nidashive
decar boxyl ate), poly(butyl ene-co-terephthal ate); polyam de materi al s;

pol yet hyl ene materials including | ow density pol yethyl ene; linear |ow
density pol yet hyl ene, high density polyethyl ene, high nol ecul ar wei ght high
density polyethylene, etc.; polypropylene, biaxially oriented

pol ypropyl ene; pol ystyrene, biaxially oriented polystyrene; vinyl filns

i ncludi ng polyvinyl chloride, (vinyl chloride-co-vinyl 2 5 acetate)

copol yners, polyvinylidene chloride, polyvinyl alcohol, (vinyl



.commonly avail able typically heat driven |am nating techniques. In such 5
techni ques, the filmcan be joined to the cellul osic web subsfqBaDeC ygizng
two conmon net hods. The filmcan be extruded directly onto the ceI | ul osic
web and bonded to the web with conventi onal t hermal techni ques.

extrusi on coat YA§¥BH8tesses, plastic pellets cont a| n| ng the d’fé‘(‘&&%‘%@f’% n

3500 The ol t ERpLT Haikd! AR m‘?w&qﬁo TR B e B di e, A
the sanme instantomBlessedlelvadb ORAiRE h Bhitcd NMRDtHePERF6 MAEHat Wik bedc&Bls! Ul OSi C
web. It is imediately pressed with a ver%l smooth and relatively cool chill

rol | (30-40C). %tieh feeds Boes endodny insain machingparst ¢anjalep edivstohiskness. fBee of t he
pl astic as well | osi ¢ web.
Appear ance and Aa u%eg’rfo r‘ﬁ%ﬁcaﬁt‘ﬂsg 8&?@&?@%@2p%ﬂgtebgﬁéé{hﬁgg%! %‘lut he type of
chill roll 15 suPeghneanel ¢oatimplandlagérakypidally cahprise @fpigniat aldashihder atesial. al .
Additionally, the filmcan be taken froma roll of film and Iam nated to
the cellul osic vieBicakpiggerspel ufi%eﬁlﬁycfalggmbtartqﬁlﬁtsufgﬁmﬂrnéh% sPlagtihondi ng

| ayer which is R Y, m can
be brought int o(bgéont actA\?\n&?%‘tTea%IegMcégf %F%@llégaﬁyegf% eat eg% 8’gfacgﬁ?rrppgrdaéti ure
greater than itsn ﬂmlfbmpof maqﬁecﬁls smdertstvarordsspftrmdf Egetn rrp!t&mi;eﬂhmbmﬂbra
snmoot h cool chill rol ¢ lglgo ocesgﬁs are t icaJPrIP}/ conpl et ed
usi ng wel | knowf* 6?‘&8‘8%8‘%‘"%%5"8 B%‘&a OVE™ BIERHY 53&11“ A fihe

i nproved usi ngo afrédhRtdiede aRpEIbR or ldiides,GRN varlylladetid Db MtHEsfacBgRded film
web | am nate. Such materials are commonly coated on the film on the

cel | ul osic web p#ttiess ang ofherst Coptings P(@rt‘PPllezl @tmmvwgn%amhcamqn qiitngtentl s can
be incorporated r osi ¢ web
or a simlar st rtf&%%ﬁsruge @gn agllnﬁgs Aé)b%mﬁ&n%ﬁgm C Iegt?rg%hr\?\a}l%e tnga‘lﬁgqnﬁ% coating
conposi tion contcahtitignbtas thé dpedprive oa desived ttrbcfkness@yeda@d/ebghrcbmth%nt&ub.&bI tuted
cycl odextrin. Such coatjng co 03| tions are typically formed usi

aqueous nedi um AR IRSBISINASOQ EyisiRallhy c¥EHoRSHTAGy OF BrpehicAy! ingRdieR wi t h
3 0 additives; angi e ent s that can forma useful coatable aqueous

di spersion. In formng the barrier |ayers of the invention, coatings can be
formed either on a fiTIhmcvlmlwliP w@smétherin\teatriﬁrﬁatle@b REWSpriLt oh goated m‘nurids | at er

| am nated onto the 17

cellul osic web orooélaP ecoégatpg%iarst 0% o\é\%inggjegnje?m ongﬂ;tplg§ %’}%BB Such
coati ng processatock/bristdl ®odrdataiidd caad dteok, ibldackpdipdckaging, Wiappiag i lstttgpmg

cel lul osic web. Such coating processes connonl use chi nes haV|ng an

appl i cati on sectSPenstemkebag qt*gtS@hSFPg kaeltaging. “n@zii‘“é‘F%Fra SEEPHIS Kt he  anount
and t hi ckness, @fwﬁgﬁn%%n% @9 abaéw'éxhgttbm 256 »b@cfdrﬂuﬁf dp@bek:d, W t hout
wast e of materi al oY toat | ng nachines are Known such as tensi on
sensitive coat enmbleh@wdawatrmp@boxbamblpwherthwg beardwsrgori- h’ge berdd sttoe}mmtkn

i nsensitive coat| s.that c ven

tensi ons vary, f‘ag'hg%% ftoﬂ(gh?f’é’t'hv&@pc”a’stocfé%l?%ﬁ ooﬁpégrﬁ%agdg% r@éff&ﬁd coatl ng
nmachi nes can be pgag@todrd, coaatuchittpaper aabbarg] st@stupl ingulhtpUobidaantiiothetsonf one or
both sides of a 10 cell ul osic web. Coating nmachi nhes descri ped_above

commonl y apply PaPFIgeaTd icksapidhe inyentigbrit aupfﬁf%edath%tiﬂ|bﬁqafpa?eﬁtm@d Witheri al ,
additives th ong
with the effZ%:'? ﬁ%%gfn%b%g@ ?Srhtg lg@lglnﬁ gfg bhgcgﬁj@i%%g?@?gﬁggo cdtlf@]ﬂggdextrl n
mat erial. The flmmt60r8m1mgo mﬁtrehasadaﬁmnrehcxbtmtfenablb'l Hdto &8 p6inb{hHeincheStre h

bi nder s exi st gq e coating as a polymer of high nolecular weight.
Ther nopl astic p %@Fge r crosslinking polyners can both be used. Such

bi nders are grouped iTHeQafbdart 6F tVRLErABR S iASE@&Scotdlgdtettbaperbaaty | i C,
vinyl, alkyl, polyester, etc. Further, the conpositions descrlbed above are
material s that oawtetias.uSesligrisd pemrerhoa is mangtby aeg b ﬁrlsmaratfwwa\aémg e
correspondi ng t hat can b ., aqueous
and sol vent b%tga%ceéiosgf’ ‘H’& cc%ll%% Btﬁ%.%eé g‘na c%rg% nfaa{eaq%él% i'0is can be
made by combi ni ngaktifga lslhglulfﬂecmbdmﬁI(rmn&iﬁalnlasérlbodddfnﬁmettomh@ted@héea) Mmhng the

pol ymer, the cyclodextrin and a varjety of useful additives. Preferably,
the barrier | ayepapyiayingshesings @F"é*n‘f’atﬁfﬂttbﬂé&‘? isiffsstcprrygatad and theas ur enent
of cyclodextrin per 1000 ft2 of about 0.2 to 20 g/1000 ftZ or 0.002 to 0.22
g/n2. 2 5 Optionally, the polyneric barrier layer can include conmpounds

whi ch fluoresce when radiated, particularly when the radi ati on source
conprises X-rays. Such conpounds are known in the art and include such
chem cals as NaCl, NaBr, NazS04, KC, KBr, Ki S04, FeC,, FeBrZ, FeS04, and
m xtures thereof. 3 0 Starch and Water Sol uble Cellulosic Barrier Layer The
cyclodextrin materials can be incorporated into a barrier cellulosic web by

i coatlng the cellulosic web or a simlar structure containi ng a ceIIuI 05|c

A AT NN NN NLY O VRAES AT AANA T N™ O rmNANT ] L SN NN NA T NS o o, .



.3 0 manufacture of m crowave popcorn in mcrowaveabl e paper containers,
fruits and nuts, etc. 1 8 DEC 2002 WD 00/ 01527 PCT/ US99/ 08aL8 DBEC 7@
above expl anation of the nature of the cyclodextrin, the cyclodextrin
derivatives, thernoplastic filns, coatings or manufacturing detail
regardi ng the py@eisitison of filmcoatings and webs, and the ppEFESHSOsIPT
cyclodextrin to make conpatible derivativeg,provides a basis for

under st andi ng t echnal ogy...i nval vi.ng 5 incor porating,compati bl e cyclodextrin
in a cellulosic &b IB?d%‘élb@'F @8%&*’6’%&‘}5[5‘&‘:&?‘8‘0 @ravf)‘%bfe’l Sg&bﬂ_?f’lsf)‘g%‘gég?tﬁ% _
fol I owi ng exanpl egepiv&yY iGiRe BorhbihddithddsdlS fat QY thel BslAlalea Rkl {daghd IMyent i on
and includes the best node. Thernopl astic Pol yner Testing 10 The pol yner

filns tested weracpgautiediodond py dry. Pftecibelsingls fagprie casrlgre; ihisithen, bopdedent  No.

5,603,974, issueg, ﬂe}%@ Fnteie %@A%aoﬁmﬂ%: c%hugatmg g&&sm miatehhl S e HeBEIROY at ed

by reference herein. rocedures~us are al'so descri In the
sane references wallbbal byfurther lpyeedafoeduganedrpaperpeard, vimntad praceststeps &es as a

nodel for barner 15 | ayers. Three of the filns caontai ned ~3-cyclodextrin
(3CD at | oadi ng bqpealte‘g‘)é/““é@’os‘éfﬁ&‘c@o}ﬁuﬂ){ﬁr_9 YEps 1{Aem etF%‘E theodfsired 4pRlicatiopont r ol

filmmde fromthe sapg HatbBu®hnd &HuaddrRiRhiinkasiaAt o ihbn sdndR.  The
S% | oaded ~i CD filmwas tested for conplexation of residual organic in the
test film The ~8€Dtowmendianivrd vamousftypes of paskages drnddedpackageésdoeliidiog gani cs in
the linear |ow densit ol yet hyl eng . ((LLDPE) . 0 have eval uated nine

o 11 60 (30y0! oRUTiEAHA EEErPbHS Pt el ep hrcni e R SormRe Bediiot 571 o
20 mcrons). mesdidfs‘l@emtor@mb&dw;ﬁdpbﬂbomdFrekib&tdomema@b@maawsaiagg, an

octanyl succinate derivative, an ethoxyhexyl glycidyl ether derivative, a
quat ernary ani nesaskt ipQughes, dvrappess@pd jahelod Hempmadedrqmy Baney Bminpies LPmasiSingt hy |

derivative, a suggi , |G j Lk

derivative. Eac hg}%b @%%@gicﬁg% %FPQ%F%QE%?EE ﬁﬁ&{-ﬂogﬁ &W’@%ﬁnl&“’%ﬁ? was

m xed with | ow démsndtes qpaiujtdayey baee laplidddBE) using a Littleford m xer and

t hen extruded using a twin screw Brabender extruder. The nine nodified
cyclodextrin and mlled cyclodextrin LLDPE profiles were exam ned under an
optical m crosgope at 50X and 200X nagntidlg@k{rﬁ,\n. The 3 0 m croscopic
exam nation was used to visually check Tor conmpatibility between LLDPE
resin and cycl odext ri Fhe @fulpsie webyofdheingentizn eoniaie a Aurlefgksin or 8 substitutadhr ee

1 8 DEC 2D02 WO - 9l . I : ucci nate
and trimethylsil 9?463‘3’?%?9 E@ég%?lgdgg%%gﬁ%@‘%@%ﬁ(b@}@gﬁggﬁﬁb&eﬁﬁt h the
LLDPE resin. Conpbreprisds ¢yetidelxteih irf a lagerwathet diluest, ineroeatingas i 2 tlm tamigpte.
cryotrapping progedure to . test S% ~i CD films l e and .t hree extruded
profil es contai nﬁ“ﬁawﬁ@e’(w Pateriabis spppatib ‘(}E%gglﬁlﬂﬁnhﬁ%“%Ségeﬁﬁ?péasfl%CD and
trimethyl silylzeebi9mer. T tHiEnbh&iof Qosipatisie &Eaﬂshﬁa@%eﬁ:ﬁ&@ds’ﬂxﬂl HEEIRA cart e
first two are carried out sinultaneously while the third, an instrunental

t echni que for sepeifambnhdisrersgd irde thetlaysy cotetin the abjlitydn trap eiPpRlgFRsImeagt
conducted after gne .an n g L Ne y gas is
used to strip vo%gfefl?lggrﬁr ﬁﬁ?‘{‘ﬁ‘gh‘ts@rrﬁdé%Eiﬁdfgﬁ’b‘h?%é’kgg‘g%é’?ﬂbg‘ﬁ?‘% step, the
sanpl e is 10 heateddctiths inXQEimpbiantgackdgmgicharaqeristos ofithdweb. SConimgjailiey can

(benzene-db) i diately prior to th nal ysis. Benzene-db serves as an
internal QC surr @9?‘%‘“’(”&?‘12’61*‘?996‘{““&@’&% cg%‘fl“%/ﬁ“‘?%%h H%‘F%S‘LFSVC‘}ggbéﬁ%r y. The
second step C OfRC elfshaft £ Pe RELING R trah Bissi TR E for bérREhit QuIRCRIBoMNesE [REZI NG
the conpounds fromthe stripping gas in a headspace vial inmmersed in a
liquid nitrogen trap.Cyslodentzingnalcysfic pligosaeebaridercopiisting ofatdgnst fave, psfarabler nal
standard (tol uene-de) .is,injected directly intq the h 1 8)...and the
vial is capped |ﬁﬁ"r]§?f¥ %lf‘g]lﬂ‘}?ﬂyﬁfé’toﬁeo‘ﬁn{éﬁ%n%% tae'rwgllnséiaﬁ?% g?@(ﬁ%ﬁ% crlé)s/dpeg{rnsned wth
sanpl es and treaugd ubfo tWdreMBRsREIBES atsSknd WHthe thrdeAndEOOdriufdn Ba@ndlegienat i on.
The concentrated organic conponents are then separated, identified and

quantitated by héatdpdestsiasherstodaxign apdy eyclpdegRnYINg 1o FRYED BEI8R/ nass

spectronetry 0 Eﬁ%g r . %_ip_@tg s -tN akyses
are present edzj‘lonnaf(s e aa%’%eeg&?%%(%%%&&%n?ﬁs&%& C;r_iglgl'?'LE CC]VI%LI%/)@(&ATI ON 25
Sanpl e I denti fi cayntieRisaThé&sosvpsised sixpseambor eiphtlacoSGhoSimenarfanped 8@ tdrvs

Acyl ated pCD Profile 47 3 0,1 % Octanyl Succinate (3CD Profile O %

Tri et hyl i1yl ePHEAnuEaRedTineawhieh et RN Ffb s PRISIFETDEPRLtY R GEee
prelimnary screening tests, ~3CD derivatives were shown to 3 5 effectively
conplex trace volatile organics inherent in | ow density pol yet hyl ene



resin used to nake experinental film In 5%~i CD | oaded LLDPE film 18

" DEC 2002 WO 00/ 01527 PCT/ US99/ 08017 29 approxi mately 80% of §8eDiG gil2i c

vol atil es were conpl exed. However, all (3CD films ( 1 %and 5% had an off

color (light br ov\@ and off odor. The color and odor problemis believed to
be the result ¥PoM1F¥&ct deconposition of the CD or inpurity PATPHEOMY Two
odor - acti ve conpounds (2-fural dehyde and 24furannet hanol) were 5 identified
in the bl own fi Figugal)pTes speCifictchepling wéthe ghdodeinsshoomryptesheccyClodeantla dat es

(acetyl ated, octanyl succinate and trinethylsilyl ether), the agetyl ated
St i met hyl o HERY Eyaied eom G PR S Rog POt rebhe aspebfiac s
vol atil e organi ¢§unBhehBMternfl dabigy, WridREs FRphilic (195 MBE&RRYo hRBHas Of

acetylated and trinethylsilyl ether (TMSE) pCD showed 1 o approxi mately 50%
of the residual maRDEsGR ganePes sysiems andds hygserhobishpyheneamparedite theteNgrios isany |

succinate CD did,n l.ex resj i N WO ;1 e |.ed ~3CD
was found to ea#g@%m&&@é&a@ggffﬁgﬁé l?dﬁg@ﬁﬁﬁé‘%gfgétt% AEE? }é%koatﬁ%h%@?ﬁdi fied
~3CD's. The 1% piibn oB&mléd mvlagesykigghohtibsehltetiols, Bkl Halieskd aligayit at ed
(3CD 15 film (24% -vs- 26% for renoving aromati c perneants at 72F adding
nore nodi fied Cheligspearmedylicacilsged their eHEF Giramdiie complexedmolgailemper neant s at
105F, both 1 % ad.: 19 fﬁ,&]ggt i 13% nor e
effective remvg%{ggaélgrgr% ?rcg}grf)&enrﬁant sakﬁgﬁg%%@tgﬁgc é}ge'%ﬁélgﬂ#eﬂayn was

agai n slightly batityeresultisgintandnclustdnfdolnple§36% -vs 2 0 31 % for renoving
aromatic perneants. The 1 % TMSE fil mwas nore effective initially renoving
aliphatic perlnoeants than the 1% acetylated ~3CD filmat 72F. But for the
duration of the test, 1 % TMNSECHGBEXPRINTVPECADNFROPERIIREr Ol wWhile 1 %
acetylated pCD renoved only ©% of the aliphatic perneants. 2 5 W produced
two experi nment aPROPERIUES coat i ng _sot-Pi ons. [BRY 1t Y& cont ai ned

hydr oxyet hyl (3CD (35% by wei ght) and the other solution contained

hydr oxypr opyl ~3egreedb by wei ght). Both sol utions contained 10% of an
acrylic enul siPoBaiEpkitinng a di spersion of pol yacryl 8¢c acid having a

nmol ecul ar wei ght of gpeyt 150,000 (Polysciences, Inc.) (IS%solids by
weight) as a fillmformng 3 0O adhésive. These solutions were used to

hand- coat test fjlm @p)quo)by | am nating two LLDPE fil ns together. Two
different coating techniques were used. The first technique very slightly

stretched two, fi.l ms les flat, t coatin S thengapplied 1 8 DEC
2002 WD 00/ 0T ?“S@(;j ”&“é / 08017 30?? ing a %7?5?\‘3 roll er?é5 and then the films
ﬁléﬁm ile stret d?ed flat,”The Rev f sanpl es were not

were | ani nated t°8
stretched during® EIe-J—am_na{u-l—gn—pJ—eZeess.—AH—z-g-ea-t—ed—s;FQp#es were finally
placed in a vacuum | am nating press to_renove air bubbles between the film
sheets. Fil m codPpsific RatetirmBd'ses werlé0-appr oxtifgtdel y 07800% 5 i nches. These
CD coated fil#s and hydroxyl methyl cellul ose coated control filnms were
subsequently tested. A reduction in aromatic and aliphatic vapors by the
hydr oxyet hyl ~i CDleedidadng i s greater in the first several hours of exposure
to the vapor andoimbplkr di m ni shes ouue t he neXella¥ hour®llowishesti ng. Hi gher
renoval of aliphatic vapors 10 than aromatic vapors wlBsowghi eved by the
hydr oxyet hyl 3g3CD coating; this 1s believed to be a function of the

di fference in t heifoilpipeatkar size (i.e., aliphatic conpounds are smaller
than aromatic CQ@Q@?‘&%)'S‘?S‘ECA' i phatic perneants were reduced by 46% as
conpared to the Contr over the 20 hour test period. Reduction of aromatic
vapors was 29% red to the rol oveg.the 17 r test period. 15
The Rev. 1 coat Z@Sﬁ&mﬁ%t hyl (SCBq;géduced f%se al i phaz??g pernmeants by 87%
as conpared td3°the control over the 20 hour test period. It is not known if
the nethod of coating the filmwas responsible for the additional 41 %

reduction over tHe obigeraechasidn rngformsa tonhptcampeyisyalized aspigingaieH Rget hyl

(3CD coating was,.sl lah i : 1 n the
hydr oxypropyl ( 153\’&%1 érg%%ﬁég?%%ofgg%%m@g%g Qéegfd%lz .ﬁgg?rgf%ﬁ?{ggﬁ og?ﬁ

Cycl odextri n Dertbmat Thescindarypdlecobyrnosa bpdrytyd igeips-8< doceled de stervide onds

obtai ned that contained 3.4 acetyl groups 2 5 per cyclodextrin on the
primary hydroxyl (-OH) group. Exanple Il A ~i-cyclodextrin was obtained.
whi ch contai ned approximately 1.7 trinmethylsilylether substituent per
~3-cycl odextrin nol ecul e. The substitution 3 o appeared to be commonly on a
primary 6-carbon atom ,1 8 DEC 2. 0. Q- WD 00/ 01527 31 Table 2 gives the
identity of each test roll: Table 2




_Extruded Filnms Made wth Low Density Pol yethyl eneRol |l #Sanpl e, | Dlcontrol 21

OEx. 131 %EX. 141 %Ex. 151 %Ex. 161 %Ex. 170.5 %Ex. 182 o8 BOEG ¢¥2os Ex,

11101 % Ex. 11111 %Ex. 11121 % Ex. 11130.5 % Ex. 11140.5 % Ex.

11152%x. 11 162%x. 1117~ 2 % Ex. |l 5 PCT/US99/08017 The results of the

testi ng show twatooi®7 i ncl usi on of a conpati bl e cycl odextri n peaiugsd/@bizi N

the thernoplastic filnms of the invention §?bstanti ally inproves the barrier
u

properties by reducing transmssi,on.rate o vari et f fuel vapo
pernmeants. The ﬁgﬁ %a"es‘ﬁc%%‘%%" {P em?l?%l}eo\%aﬁéﬁ l?eﬁlv? ?ﬁs#@glre@ﬁesflgf‘gg}i ®shown 1
0 below in the folblving fognla{the figgddaetions sholv donldntordl AQdmBEid) IrOABI2 thd 2
Conparison of Transmi ssion Rates in Mdified (i-Cyclodextrin - LDPE Filnms 5
Tenper at ure 72FVaapioadsgemesentiie hrlapaiafl ts\eyelisinaletule: Room % RH PCTNS99/ 08017
Sanpl eAromat i cAromatics %otal Volatil esTot.

Vol ati |l esldentificationTransm ssionl nprovenent Transm ssi onl npr ovenent Rat e*O
ver Control Rate*Over ntrol Cgntrol FilnB. 35E- 040%3. 79E- 040%.. 0%

CS-001(Rol I #2)3. 18E- 045%3. 61 “Bus% . 0% CS- 001( Rol |

#3) 2. 01E- 04409%2. 55E- 04 . 001( Rol{l #S)2.67E-0420%3. 31E- 0413%l. 0%

CS- 00! (Rol | #6)3.5(E-0 3. 82KK]04- 1% 10 BarmplrimeryHydrogylansni ssi on
Rates in Mdified p-Cy j bPE |Fi | s Rpenfeeoadary &lydedxySanpl e Si de:
Room % RH Envi ronnent : OSamte- I dentifi cati onAromatic

Transm ssi on Rat e*Nap nt OJer Control Control Film (Roll #1
)7.81 E-03090. 5% CS- 001 (Roll #7)%267E-Q32% % CS-001 (Rol | #5)7.37E-036%2%
CS-001 (Roll #8)6.53E-0316%* m0.00l in.n100 in @24 hrs. 20 1 8DE ~
20u2 WO 001 01527 33 Conparison of Transnission Rates in Mdified

p- Cycl odext ri n wheseRPER,RinH R afs plievapesrateondary BpdrSeyrips ehoSinde: Room % RH

Envi ronnent: Room % PCTNS99/,08017 Sanpl eAronmati c tics. 9%dofal Tot.

Vol ati | esl dentifi ca('z Eg‘f‘\elcgérﬁg‘rﬁ’@%ciu eﬁP%F%\?‘é‘f?ﬁ%f%IaﬁT’ﬁgggﬁfﬁ?%\%Pﬁé Rat e* Over
Cont r ol Tr ansm S&Ed&ﬂ@{@é’a%&ﬁ.mrh&le Radseredide tie privhdrivhy dk&1 @A4R8Eix gaﬁﬁ&ﬂ&%d?ol I

#1) 1. 0% CS-0014. 01 E-0422%. | 7E-048% Rol | #5) 2. 0% CS-0012. 91

E- 04449%3. 08E- 048B9qRanqictygnd the seoprdssy higlsrryisrin thedig apdirasporbpess Hepauspdi f i ed
(1 - Cycl odext LN of thi Qgcﬁnﬁf'yl dffhe cyclodextrin molecule, and the chemistry of the ring

substituents, all hydroxyl groups are not equal in reactivity. However, with care and

effective reaction conditions, the cyclodextrin molecule can be reacted to obtain a
derivatized molecule having all hydroxyl groups derivatized with a single substituent
type. Such a derivative is a persubstituted cyclodextrin. Cyclodextrin with selected

15 substituents (i.e.) substituted only on the primary hydroxy! or selectively substituted
only at one or both the secondary hydroxyl groups can also be synthesized if desired.
Further directed synthesis of a derivatized molecule with two different substituents
or three different substituents is also possible. These substituents can be placed at
random or directed to a specific hydroxyl. For the purposes of this invention, the

20 cyclodextrin molecule needs to contain sufficient compatible substituent groups on
the molecule to insure that the cyclodextrin material can be uniformly dispersed into
the cellulosic material. Both substituted an non-substituted cyclodextrin and
mixtures thereof can be used as a barrier or trap component. The contaminant or
permeant becomes held within the central pore or cavity of the molecule.

25 Apart from the introduction of substituent groups on the cyclodextrin
hydroxyls, other molecule modifications can also be used. Other carbohydrate

molecules can be incorporated into the cyclic backbone of the cyclodextrin



_ Tenperature 72F Sanple Side: Room % RH Environnent: Room % RHé]i Eer%bze
| dentificationAromatic Transm ssi on Rat e*Napht ha | nprovenent P '
Control Control Film (Roll #1)7.81E-030%0.5% CS-001 (Roll #7)7.67E-032% %
CS-001 (Rolll #5)7.37E-036%2% CS-00l (Roll #8)6.53E-0316%* m 0.001 in. 100
m @24 hrs. 20Y00A1§7Dy ~t | U2 WO 00/ 01527 34 Conparison of TPaHE#998115n
Rates in Mdified p-Cyclodextrin - LLbPEXS | ms Tenperature 72F Sanpl e Side:
0. 25 Aw Envi r ommetinle. @hpRiaRCidid%9Dda0 86 teplaSadrpdigy/ SN didpladmhentpdxidiged¥o ot al T.
Vol ati |l esldentificationTransm ssionl provenent Vol at.i | es] npr ovenent Rat e* Over
Cont r ol Tr ansnmi éiéﬁl‘%%l‘ﬂfe‘?r RS f2ft e @P&%%%f\?%ﬁ@%%éﬁmaﬁg@ 040% Rol |
#1) 0. 5% CS- 00l ér&%%‘e%%%e&%ga‘rgﬁ @& tO4dn be reacted and removed leaving an

#7) 19%CS- 0013. 39E- 0410%38. 38E- 0410% Rol

#5) 2% CS- 0012. 48R1048d gioug REWRIAR dar iRaidiledsByarie§ ofnpan teggamtsahat Tamadkinirs si on

Rates in Mdified - Cycl odextrin - LDPE Fi 15 Tenperature 105F Sanpl e
Si de: Room %ﬁﬁf%ﬁég?‘%ﬁé‘ﬁﬁﬁo E(S’Brﬁ d%‘ﬁ%;%%lega?o%eﬁﬂ%%’w%él% otal T.

Vol ati | esl dent io&'yg“eatdf%@c%vaﬁ iﬁo&.%@dh'ﬁ%b@ié@ YideatredcBod R queENt Rat e* Over
Cont rol Transm ssi onOver ntrol Rate*Control Fil nl. 03E-030% . 13E- 030% Rol |

#1) 1 % CS- 0015.tephpiqoeppnd ofgrsparbeused 4g Ripduce 99mpatibilizing substituent groups on

CS- 001 4. 74E- 04549 - Q4 |1 #3) 1%CS- 00! 6. 41E- 0438%. 83E- 04409% Rol |
#4)1 % CS- 0015. eﬁ“%ﬁ%ﬁ/&?@%@%ﬂﬂ( Rol | #S)1%

CS- 00! 4. 13E- 0460%}. I9EpRADEIHFephtatoitIcRemSr PRHbciAHEdA¥AR24 .c3 AR O4HH % Rol |
#8) 1 % TMSES. 32E- 0.4%%;&3.. 93E-0421(Rol | #12). m Q. 001 in. Séglﬁ) in @24 hrs 20
1 8 DEC 200Z\@aitiiabngving 8 5unetonsh group Forprdtiple Yt ¢ cqapesRai waism Vodi i ed

(3- O/l odext I | unb DR ol ity PR 94AGA 10 HFSH @) WeBnd S F SRR & S e

Room % RH Envi ronnment: Room % RH Sanpl eAronmat | cAr dmat i cs
Vol at i | esl dent ithd eqyatoderifin axekails.s BoratlypreohaserfountV/tiaba bioed tanpge of\pendant Rat e* Over

Control Transm ssj anOver Contro|l Rate*Cantrql Fi l.o4. 3AE040%. 67E- 040% Rol |
#1) 0. 5% CS- 0014~ 0SB B8 12 A2 wﬁﬁﬁ& e"%‘%‘ﬁuﬁs 5{45?“ chvatized cyefodentiin
CS- 0015. 00E- 04-11186mie3 3t PRétuddidyRedd cydodekerit/alkylated cyclodextrin, cyclodextrin

CS- 00l 3. 96E- 04998. 94E- 0416%%§ol | #8) Conparison of Transm ssion Rates in 10

Modi fi ed p- Gilesigs:sueh a5 tosylatgsemesylgigant otiise relatest swifo derivagines Bydsp@ebyl-Room % RH
Envi ronment :  Roam,d i o 2 AL IRPBnb Shatd®9418ektrin, imid

Vol ati | esl dent %?ﬁoﬁﬁgg'%?gns#w}sg%ﬁﬁpr oven@ﬁ%hv%lﬁgtti ?eslerrgﬁn(’)\lfglrr%zr?tlyri’at a*Over
Cont r ol Tr ansm ssbxi@uat cyCodextoh, pyRdine substitmted by doder@in)REr 4a0yBsWBE- 040%0. 5%
TMBE2. 50E- 0419%2. 96E- 0414% Rol | #1?1 i ?r% TMSE2. 3' 7E- 0423%2. 6 7E- 0433% Rol |
#14) 1 % TVBE2. SPEABUNEAYRCUIGRE BEopp syR pAxfrin, §jiqonygontaining functional group

TVBE4. 85E- 04- 5 ¥fBstidfée G4 tod Simhiboik&dnkehiVokade Hibkritdred ¢yclo®@2EmD415% Rol |
#11) 194 VBE2. | SE- 04319R. 55E- 0426% Rol | #12) 2%

TMBE2. 54E- 0428 %arboxyicqueiizngd related substitnud syghpiextyigpnd athersg The substitvent Ro| |
#16) 2% TMBE2. 81, &= 4R Pimeitles PG BU: bro¥iéd comgRibhiTD tleieritQedm@efity, N7 S-
Acyl groups that can be used as compatibilizing functional groups include
acetyl, propionyl, butyryl, trifluoroacetyl, benzoyl, acryloyl and other well known
groups. The formation of such groups on either the primary or secondary ring
25 hydroxyls of the cyclodextrin molecule involve well known reactions. The acylation
reaction can be conducted using the appropriate acid anhydride, acid chloride, and
well known synthetic protocols. Peracylated cyclodextrin can be made. Further,
cyclodextrin having less than all of available hydroxyls substituted with such groups
can be made with one or more of the balance of the available hydroxyls substituted
30 with other functional groups.
Cyclodextrin materials can also be reacted with alkylating agents to produced

an alkylated cyclodextrin, Alkylating groups can be used to produce peralkylated



.1 8 DEC 2002 WO 00/01527 36 Conparison of Transm ssion Rates i GNB%ZI?U@OI
~-Cyclodextrin - LDPE Filns PCT/US99/08D17 Tenperature 72F Sarr-gl e e.
Room % RH Envi ronnment: Room % RH Sanpl e I ndentificati onAromatic

Transm ssi on Rat e*Napht ha | nprovenent Over Control Control Film (Roll

#1) 9. 43E- 0309 WOMBES20Rol | #12) 1. 16E- 02- 23%2% TMSE ( Rol | #15) BcTaddas/06d1716 S%
Conpari son of Transm ssion Rates in 10 Mdi#%i ed p-Cycl odextrin - LDPE Filns
Tenperature 72F. SajiRkfn Skidss 9 i " A Riklo

Sanpl eAronmat i cACr}grrati cs g}g%%uafﬁﬁ%rﬁcﬁkﬁe@w tlogpgﬁg&smgf?%&ta Rk

Vol ati | esl dent i hydtatyl grolipsawishmhs aikglatingageve rfunthdrn; dependiss b thkatkg fatie r

Cont r ol Rat e*| npr ovenent r ntrol Control Fil nB.36E-040%9. 05E- 040% Rol |
#1) O. S% TI\/BEG.WI;%%%) gyﬁo’%g&%ﬁ%@wweé Iint e react[xTosn conditions, cyclodextrin t

#14) 299 M5E6. 36 Eq 4l o B0 drinn) Avai#aja@h_yﬁrd%gﬁ-cgm)e ﬂ)SrBducleQ.oT%ﬁlca@ 24 hrs.
1 8 DEC 2002 WO 001 01527 37 5 Tenperature 72F Sanple Side: 0.25 Aw

Envi ronnent :  60exeRirlepc alRgerass uefgdnfirmneshatlkydMed oy ddestrivoiod ade

Vol ati |l esT.

Vol ati | esl dent i PEXRE PORYY Benavk 5LPramy LSt Hor: aHvh it ey bhengylandother

Cont r ol Rat e* | npédvasRalkiMesupSoRich Al gidupsiah be b dSddm 8 Venti8ast- 040%P°VdC w
10% HP1. 45E- OS799%R. 39E- OS77%8- CyDPVAC W 20% HP9. 71

E- OS- 42%.. 12E- Omeragorypethals, sychresrgeqtiag thedydmrylsaenn undsi appropRatem % RH
Environnent: Ro o QRS LGS o | ] esT.

Vol ati | esl denti ?c%ﬂg}ﬁol onTr gﬁ;élgﬁshm or\P%@{%ﬁ%ﬂ?ﬁn@;ﬁﬁﬁnﬁ%ﬁ%ﬁéﬁ‘@* Over

Cont r ol Rat e* Lopr ovenBryiQi-erthiibatzeat Sofonhyld nedd (iybthari2. sQifeny0)6h Vehel RkatédS0%H % HP
B- CyD/ 1. 50E- 0627%%. 07E- O?@gr |i.c10% HP . . N

B- OyD 4. 13E- 06- 3504 30 &Gy 1BBUAR Faprqms can e Bsegdn mPRUIASugne 9B PRiitdizg hr s.
Substrate Conmpagychfextith mblRsTos 8o 1RAhEHadio rdpdi fied ~i -Cyclodextrin -
LDPE Fil nms Conparison of Transm ssion Rates in Mddified p-Cyclodextrin -

LDPE Fi | ms Modi Thepringuy FOH gsapref thereycladeqtgis molegules Bre mdre readiegagiedoibarboar d
carton conbi nes_ hi nders, inks,.overprint varnishes,and plastjcs as part of
St Fayer  SPRSRTNEY s MO otk lleT o BE SRR o Ty 8 PO

odor ous vol atsl goskitpsd foimasefuh@impositiomdver sely affect flavor/aroma
qgual ities of packaged food products. _ COdorous substance% are typicall

substances contai ni npop SHEnY bieatape fipetionglgrouns can bratpd toderixatizg either Sget at es
and al so those MekkotfPhitidye GrodpQordhOptitRary hydroxy! group of any of the glucose

moieties in the cyclodextrin molecule. The reactions can be conducted using a
sulfony! chloride reactant that can effectively react with either primary or secondary

20 hydroxyl. The sulfonyl chloride is used at appropriate mole ratios depending on the
number of target hydroxyl groups in the molecule requiring substitution. Both
symmetrical (per substituted compounds with a single sulfonyl moiety) or
unsymmetrical (the primary and secondary hydroxyls substituted with a mixture of
groups including sulfonyl derivatives) can be prepared using known reaction

25 conditions. Sulfonyl groups can be combined with acyl or alkyl groups generically
as selected by the experimenter. Lastly, monosubstituted cyclodextrin can be made
wherein a single glucose moiety in the ring contains between one and three sulfonyl
substituents. The balance of the cyclodextrin molecule remaining unreacted.

Amino and other azido derivatives of cyclodextrin having pendent

30 thermoplastic polymer containing moieties can be used in the sheet, film or

container of the invention. The sulfonyl derivatized cyclodextrin molecule can be

used to generate the amino derivative from the sulfonyl group substituted



1 8 DEC 2002 WO 001 01527 PCT/ US991 08017 38 Paper board Sanpl e Pri@aﬁd@é lo1y)
Conparative | aboratory anal ytical and sensory testing was conducted on
printed recycl ed paperboard carton sanples overcoated wi th water-based
acrylic and cellul ose coatings. Table 3 summarizes the carton _coatings.
Sanpl e vari abl ¥Q %O ude: over print acrylic coating, with ANA SR YRB 0t
cycl odextrin treatment, and cellul ose codt®ing with and without )
cycl odextrin. TeddddexBin alecubhvicoueicaphilivalisphbéresnt FEtbe sWimarigrap@yaini ng

Vi ght' | odext.r.i ti Vi ght.! int Cel] ul Acryl i .
Col Pl osencry| FEULDY Db St Eeiva Eniey e iaty reyEREl FlogSemiterh gy e
o/ M Descri pt i ag 998bior0/ 1Mk 4d AIHERPIeRS ShcRaRgRRPAT ACONL T ol No

Cycl odextrin No Cycl odextnn/.3 0 043NA NAPrinted PaperboardTest Cycl odextrin
- Cycl odext nn7 3 cpclodegym derivatiyes have begn mguiaetur@h Sush derivalivgstag bait ai ni ng 7U%

al pha and 30% %gm I, s y O Wy 0 nd 50%
gamma cycl odeg;< I'n Ct%}ég ‘%%%‘8%‘\7@5851@%% %Eéﬁsgp“gg%&?ﬂo%ﬂeﬁgﬁ‘éﬁgu on 39
PCT' / US99/ 0801 3r hoge aitihd ut exidoproa tsymaesiohlist dispasedirtie pycbqiexeid skéletbn 5%

: o , ‘ ! .
oot 2 i o6 SR 915 P 98 e B SRR B | Dt
e A L S S R R R S
wat er to produgeudsOhgprofiarp hpdrbsl gedupuat ts 6-catonnioonis themeost Yikélp sigedor i n
PR R I T A e N e )
Cor por ati on) anrgbugs thafcaffbe GgeFIEn HEGhRABNE InbRdd &e ho Eio%hfm@;,por ation)
w th 352 g of deionized water to produce 360 of a 0.5%cellul ose
sol ution. Acr ylelkylagdeq inalydige methylamimgysthytaming, buyisming, dsebutiiamsngr epar ed. A

control soluti f t YA . j atings and
Adhesi ves Cor pggrsgﬁp Bﬁm\{\?&ﬁ%}aﬁgg‘)&iéﬁ 4 gtggrrée“%g?n\%gSwsq'ﬂémg'g?%én%&ﬁ%c acrylic
coat i ng sol uti atkybanhasubstituéhtsd Sefayter baleadtive mvith 688 admppraundsnithatyesdt gathma
cyclodextrin), The latter repar ed m xi ng 0.326 f al pha

ol odext 1| nLS e Brradgs aipmat Tater QPR POPL UL AT P o s g0 le BrBEas
coating. 20 Coabhthiing s@5tifRntd il RRRINIBIAHiHo 6iRBthb ASYRrfind fidtRy AR ON a

cl ean, snooth glass plate 12 inches wide and 24 inches long. A 12-inch #2.5

drawdown bar wipiteriding, pgerizinohquttearnsy substitutsaplibiergryl prmesiuno ehllides mar |,

Fl ori da, was U3 ti%u% %,pr%.lky ﬁgﬁeriv%ﬁ\r/éélolf & c"fontﬁxt%n§ ca%%lelnllja!ngﬁﬁtufe af;[slar}&%' For. each
board, an excesS of The CEFT 0T oE8" Sy cryl'tc coating solution was applied
to a 16" x 4" x%tdek fut'theshigrifacire 6ff £8@lodéitn tholevile aibstmedavich of t he

paperboard in a pool 11 to 12 inches Iong. The cellul ose coating sqlution
was drawn ac%%é:gg’?ﬂé”l ‘H%“V(euﬁ‘b?‘lchf%'ag%‘inﬂ%‘?‘eBF"‘PWé’rﬁ%\cﬁBS%QV%O’&g a
constant speed,grdipk BE shb@inMANRPYRalb R4 gRduplshih afs@'fu@rd?f:llllbro-, gﬂom%, %d& er! .4

seconds to conpl ete each board. Coated boards were allowed to dry at
other substituents. The most likely position for halogen substitution is the primary

hydroxy] at the 6-position.
Hydrocarbyl substituted phosphono or hydrocarby! substituted phosphato
25 groups can be used to introduce compatible derivatives onto the cyclodextrin. At the
primary hydroxyl, the cyclodextrin molecule can be substituted with alkyl
phosphato, aryl phosphato groups. The 2, and 3, secondary hydroxyls can be
branched using an alkyl phosphato group.
The cyclodextrin molecule can be substituted with heterocyclic nuclei
30 including pendent imidazole groups, histidine, imidazole groups, pyridino and

substituted pyridino groups.



.anbi ent conditions for two hours. Follow ng the cellul ose coating, the
paper board carton sanples were coated with a water-based acryli dﬂ:@&ﬁi@&g
The acrylic coatings were applied to the printed 1 8 DEC 2002 WO 001 01527
PCT/ US99/ 08017 40 cartonboard surface in an identical fashion as the

cel |l ul ose coawo@0120at ed boards were allowed to dry at anbi mrtussoosditi ons
for one hour and then the control and test sanples were separately w apped

(n aluninum foil ubjddackiy EAVRNESCHEE HRRBRNRLuARAK LI fifeiBhalPY Sensory

anal ysis. 5 Sensory Test Procedures Overview e I nherent” odor - produci ng
vol ati | es fr opmoaps tonitsilace apeatibitizing substtuents ote theicptloddxtrén. | Apartfrdmeadspace
during confin is Z 0.rated by a_ panel of

. d.th d i it
j udges. Panel ﬁlgnggltfg}é{g?qqutlﬁg g??é'gélgolﬂg‘i%%g%’ Sﬁ'ﬁ@ﬁoj‘“é’rm%o”rpé pREEAt ensity of

cartonboard offse@ER5AMYEHNbhetifiA@HBE Hsed ¢Rh&ivilidelbyQodexitth. Alch odaks to 8 =
very strong off odors. "Materials: 16 oz Mason jarS with lids, glass vials

12 nm x 75 Anedaigioggwiups inglude methpithio&Sdvie), paopyithie'(-§hrke t-butyltio {-6i |

control |l ed enyj nt, mai nt.ai.ned at 100F (38C) and 4" x 10" paperboard
sanpl es. Procé%‘?@‘gﬁ}&dgoéﬁgﬁ%l A" x 10") was cut from each carton. Control

and test cart 8-G0H,0H)uRidzaimetHytio] fienglei® sCisituddd ghegathi)n. Each sanpl e
was carefully 2 0 rolled on its_narrow side while inserting small gl ass
capi | I ary t ubs®inpglkgldfie and ethers Basgd e the ether ¢tghiogtherghemishy s@4%#ar d sanpl e

was placed int.a LBroAdtri Ju%titueﬂ&%n&iﬁ&@iﬁﬂ%y?.o%l Men tl%fotnﬁ’gls added. A

4" x 4" piece of alumnumrtoil” was used to cover e nouth o jar, and
then the |iud vaboxylic evidfurstibralitymn paprepared. Juvh gfaipt incliidehtdroyyetyk 3of t est

I dt t di | pl es. d 25 f th
odor panel . THERmER TR el R SoFesRp oG ST LG LB PP B et
mai ntai ned at odddAFoxinde %@neifsPéarl%@naﬁékgs(-o-E‘Piﬂ%&ax%?ln%\ﬁx?m@&yﬂ&@?

tenperature, the saral es were renoved fromthe controlled environnent and
hel d at anbi efO-€BCALHIUFEClpesxBinewithedpsiyptjves famad usingsiligoae bhenaistnas
identified w - di. g1 ; | _ Equal nunbers of control and test
cartonboard c%%oc?’ﬁ%p{%%?%{dgh%gggglgmk‘%\pgou Sver e presented to the panel. Each
panel judgeaswas preggodertintdetivaiveeditls Amplienal groins coatmingsilicopedaa behe | ef t
jar and snells the he,ﬁdsrg"race; then the ri i and snell s the headspace.

ht jar [
Judges rate cBEPHRbOINEONSEFOUPY BFETAN iTHE tP%éouP Pithgisinglesupstiptsdsiliconl e: 1 8

DEC 2002 WO OQfl3 % kepkhtifs sitiddRe-8kJgeR BMkbdnewittsibstH@dne sloBR. erypically/@ry slight
5 3 =slight 4 = slight-noderate = noderate 6 = noderate-sfrong 7 =

strong 10 8 =sigaifiganslyrroenpriesnfof gidiopne @ i lgR0d substituent bear

hydrocarbyl (alkyl or aryl) substituents. Silicone substituted materials generally

20 have increased thermal and oxidative stability and chemical 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

25 repeating silicone-oxygen groups and can be further substituted with a variety of
functional groups. For the purposes of this invention the simple silicone containing
substituent moieties are preferred including trimethylsilyl, mixed methyl-phenyl
silyl groups, etc.

In summary, a large number of possible cyclodextrin substituents are

30 feasible, depending on the specific material the cyclodextrin is to be dispersed

within. However, there are particular substituents which are preferred, especially

when they are to be dispersed within a starch layer. Preferred substituted



_Results: ANOVA was used to determ ne whether there was a statistical

di fference between the off odor intensity scores of the control @lﬂdDE(és?gUZ
sanpl es. The least significant difference test (LSD) was used to conpare
odor intensity nean_scores of 15 the control and test. The nean scores were
significantly U YBFEnt from each other (a = 0.05). Odor int EREVEOPUL,
results are provided belowin Table 4. Table 4. Jar Qdor Sensory Results
Jar Odor Sensoecyglofiestifsainplude thdserthat farecazy fated e possSs trimeiliylIstly I0RdroGeeladt 4. 8 2
0 ab = significantly diff r%nt at a = 0.05 1 8 DE C 2002 WO 00/ 01527 42
Dynani ¢ Headsp¥ dﬁ%‘éﬁﬂ%&ﬂ HUYEH Gas Chr onmat ogr aphy/ Mass Spect ronetry

PCT/ US99/ 08017 5 Overview. The inherent volatile conpounds emtted fromthe
cartonboard sanples into the jar's headspace during confinenment were

qual itatively and quantitatively det Samenddydsy dynani ¢ headspace trapping

of the cartopboard | ati an nt. high sol ution .

chr omat ogr aphyl masslé‘l ngt%tsb%?rse% ?’gss?@’ﬁ’ﬁ/%yggﬁ% r}c}%lrrgé g?‘%oké}é? @Pﬁ"@?@w‘&%o m

| - Chem bott| e wfithdinTeitot) Yhislcoibtsts dfladfaperBbas faydtr 240 SorhBinBawith §&veraln
containing 3 nl DI water, contralled environnment naintained at 100F (380,

and two 3- 1/ 2"layers.oStaping @t the tappf therfiauesis themupsr fyerl0ewhiphgorsistyofiany 10"
cartonboard styrj : : | n

sanpl es were C%ﬂu@ rsﬁﬁﬁg%lgﬁgﬁgg%gwg%%%%&%gL%ﬁégce}?({)rgg y (90%%1?71% e was
roll ed on its speieovimledthisthp lager ing printed (pysr20lcompassg inkpwhiclapypvidabes t o
separate the concentrjc coils. Th er.hoard roll was placed . into a 250 m
S Bnem bot t K8, PRI piafrastnes S AR A L ser ol PIREEFRBE of the
coiled 2 0 pappickadsidmaediPIrge mtlégyleﬁﬁzof\ﬁﬂ oRftacath dl%‘d&aﬁzﬁqmiékpﬂnhﬁd
environnent mai ntal ned at 100F (38C) for 25 hours. After 25 hours at 100F,
t he sanpl es weemionalfpipelyds onsior moee eysledexstin specishvOn Sgrivtatiordprpdnetisident

anbient for th hol di i b . rs.hefor nal ysis. At
each anbi ent séﬁg‘f 82%%&051%{1'%&%?3?% aﬂ)délféﬂéa%}amgzs%g&g enrarﬂg(fn?(())?[él%f)eurge and trap
sanpl er (Hew etgyclddacikiakgectewd®he AABOGMAY showsamt peédred embudithenignddd hadn port to
a Hew ett Packard S890 gas, chronmat ograph. The GC capill ary, col unn was

i nterfaced dPrepyedie ipGlpgn¥etiop Ry Ay M BEF 200 o ITRESAEDE Bkt er (MVB) .
The purge and {§aPalSARPLEE ontbas nfBPOpdl{Retid 18ydrOA std¥n. | AEQBAA diflfePdnd! - Chem
sanpl e bottle. Before analysis, two 1nternal standards (

1, 4- di f | uor obesyztndextsin dayehtoutddisancdeded imiBiediately exwanios the pappabcardiaperddd ds
(bronochl oronmet hape and. 3. o napht hal ene-.d were injected thraough the
Septainto ¢ helodans Eragis 1T Rl DRE oprdt ol etk SRR B DRGET  om 35
to 260 amu andjaydetydifbtet @he aéd daiet fagge whfch ¢0mpiise cEledS@ipmasriier e pur ged
for 15 mnutes at a flowrate of 30 M/ mn. and the 1.8 DEC 2002 WO

00/ 01 527 PCRO/ tyouinesppittya diieatin pgesting: ¥ o8 rmipdly Hhehamisk et o Fol | owi ng
the purge cycl gyedifag P 0e%mhi AR awetpapwg,lﬁy ﬂ@;@%ﬁ.@p la§Jrﬂf1§f&{n‘i Hifat he
trapped conpounds to the gas chromatograph capillary col um ere the
conpounds are dibpar angosigon orwhich thaceiodeytrinhiedispesed siissclved aesuspend®anpl e

| yt t i.ndi vi dual ' d d dto 5 ref
pectra. Anal yDetRse Boier rdf. Tl AP TR R GBR Y FratrBuebetnde by oo

retention tinmejatiihdiibn ApehyRy, SRR ) Prafeabd/bLris8ets e foBmsd Bekatisl r ef er ence
materials s ggc%rcr)r?l'an aqueous solution comprising a diluent and a cyclodextrin. An optional

preferred barrier layer is formed by coextruding a thermoplastic layer comprising a

substituted cyclodextrin with the paperboard in a coextrusion process to form the

barrier layer intimately bonded to the cellulosic material.

30 Barrier Layer Comprising a Cyclodextrin and a Diluent

The cyclodextrin materials can be incorporated into a barrier cellulosic web

by forming the cellulosic web or a similar structure containing a cellulosic layer with



Quantitation of the test anal ytes was based upon each analyte's response
factor to an 1 o internal standard. The earliest retention tine anal ytes up
to 19 mnutes are quantitated against 1,4-difluorobenzene (an inter 6
standard}, and analytes from 19 mnutes to 30 m nutes are quaﬂtﬁ 95@2732

agai nst chl or oM@MEME7 d5 i nternal standard. Test results are RUTAISPUEAI7I n
Table 5. The test data show both a sensoryiodor intensity and anal yti cal
analyte 15 red%ﬁy&@odtﬁﬁnlng%%ﬁé&ﬁzgQ%{uﬂ o€ RBjcisheiih or Sktitle@SGeladdBCr Y1 i C
coatings containing cyclodextrin, conpared to cartonboard coated wth

cel l ul ose and aempiried wibatsohddilygnt.hout cycl odextri n. Table 5 Anal ysis

Results of Jar Head .V il.es fro rt onboar d. Sanpl.es. Sanpl.
| denti ficati on: Cont ?gﬁqﬁé[ﬁqé%ﬁl?%?@?e@t BhEHS ’sc?gehsntg%%?f f?i"?ﬁéi ejtgﬁoom
Tenper at ur el hagaralfiliowkicld ishater IaAthated wh 2 ¥8 Wil is D laminated onto the

hour sd f act or yRet ent.i onConpoundThr eshol d pb) Ti ne i _
(M n.)ug/ gug/ ép@éﬂuﬂe@lp ¥isbgr wdaeg@eh@tfp@hﬁgf@a@rh@@&&w wehackichaeating 3. 881. (B

0. 74727%.. 290. 7374332 bLby | Acet ateh. ol 704

780. 0240. 01058%.%%574%3 m%ﬁ%‘%‘%@%%%@@%- ngé’ehe“-é- N Y68 Bo51790. 01
10. 00918%0) 01 3o 3réddutea narnMonly use machines having an application section and a

97. 190. 0540. 0441 9%9. 071 0. 05227%). 0950..04355%cnt anal 6 . .

01 1. 60 2900, 23 NI B SGEYgoRIAG é‘?‘fb}ﬂé’%éﬂ‘é‘?ﬁnéisgf ge coating obtains

340. 7480. 59820%ikfnd badiki BYeks W BuSAdd bYHuteame A MintRdofBoating machines

p) 3241 7. 530. 0150. 00753%). 0l 0. 00730%). 0130. 00746%2- Hept anonet 4118. 060. 011 0. 0
D827%0). 0120. DOSBIEAPVINIch BSlENRUSIERSiti ¥ ROALTLRT 20C PR AUV TSEVOMOWHTE 03423%).

0550. 03340%cpt L 0) 9319%,. 9 % sopr opyl
benzene23. ol o 30 G54 Br ARy EdoR e phS oo h Sutr T BB vARN N B 624 " 200 s
0. 01927%0. 0220. t9dstats YamNbdustz @atdonmethbdsahit kitifd cdatess, ¢1¢)/ Suck cBalrgIndeRinedmi | 11 on
(ppmM. 5 % Reduction = Based on the analyze concentration reduction in the
test sanple rel S bgEseddo eeheRLIL both %‘%élof)’i‘ ée*ﬂ’llF@é’ﬂBT ere@5 98 siegptdict ory odor

det ection threshaldsit wegl ' Ppb (vol une). Standardi zed Human O factory
Thresholds. M Devon, F. Patte,1. Rouault, P Laffort and L.1. VanGenert 1.
Val ues are the aver dpating mathizss dswripédeaboge cogmhandisapplyea liquad eprepaaigien of t hr ee

sanples. 10 3. Values a roma single.sanple. 4. .Values,are the average
of three sanpl ecso.nlag’.mgfaﬁ@égong%né "t‘aﬁeemg\?gglg\éegs%ﬂg c‘in\z/\ﬁ?oe lpsfzoﬁnpf”édsr.na’él.talvgfues are
the average of doangamositich Moflg FithitheQffdctiva aRBunt@f the@y£10ddXrfdadd 1 8 DEC

2002 WO 00/ 01 527 PCT/ US99/ 08017 45 The sensory and anal ytical data set
forth above shoWbgitaghexcladextsin matgsiab, Hisdim fprmingmptensls gfe oftenealied s

properties of abimeng&éh IR et Hnd Bl 'c@afﬁ%? gﬁsg%awfﬂ%hméﬁgﬁxtri n. The

barrier or trapping layer 1's nade using a cel I Ul ose uent. This
mat eri al is aocweipmn Thepelymatic layers ofthe bwentopinzayatbok coexiudedtogdthenr ot her

organi ¢ or inorgani il uen i t.hout a signif.i t di.fference in barrier or
trappi ng properti es%r%lﬁrﬁglé{’ %Cﬁ”ﬂlﬁi By hgm ’g S’d’&léﬁ?@ﬁé[ﬁﬂ}tsr esults
establishes a s@&gﬁingg:%fgl |y spapitboeamt |y diRhh@ (@-ofesdding) i N sensory
responses of a human test panel To the degree odor intensity. These data

show that percegbi)eohdidisvi dughs cap detect a spsonger of f odor in
cartonboard %t@?agqosgcggﬁﬂgser 157 a_p?_@orrpar ed to gatenboard 10 with a
kn. Tab

barrier trap of ,fhe EQ enriong, le 5, instr@b‘gar_lbgl analytical data is
summari zed shovvt ?nﬁ a hi s sﬁgsor% result is 3sed Oon a denonstrabl e and
measur abl e reducti B YRS con a

of the barrier Qr trapping properties of the inveptjan. Kno odor
conponent s such8ﬁté°"52@¥’é}r‘f'eba§ §heRg Incf e&ﬁ%‘ﬁ?%ﬂéwgﬁhﬁﬁﬂﬁﬁﬁﬁﬁ n ragialidny de
conpounds an O%i,@t‘f@ﬁdr? WIRARRUAES R BuRk borptRed RBkysalkhyh &)ﬁx%ﬁ% Ay the

contam nant barrier of trap materials. These data show the contam nant
barrier traps akmwniigkiepartehf inglwlatsudhrehermitals antyaClhNaBndiafO.0fCh Kiay i ety of

these organic c t pass_through the cellul osic web. The above
speci fi cation cg;%r%gﬁ%ﬁéﬁrbr}]%éﬂi’ﬁﬁig‘éﬂgﬁﬁ&&?& ‘ed cellulosic web 2 0
| am nat es and test data provide a basis for understandi ng the technical

aspects of the invention. Since the invention can be nade with a variety of
enbodi nents, the invention resides in the clains hereinafter appended. . 18

DEC 2Q02 46 ' 0.0005 to 0.006 g-CD/m’

entTation of known odor conponents because




CLAIMS A cellulosic fiber web, having inproved barrier trap properties in
the presence of a perneant or contami nant, the web conprisingl8pee 202
structural layer conprising a continuous array of randomy oriented
cellulosic fiber having a product side and an exterior side; and b) on the
product side a¥BAMMSEr | ayer conprising a cyclodextrin conmpo®GaH/USHPSeL?

di luent conprising starch, nodified starce¢k, cellulose, nodified cellul ese
or mxtures thereof, and c) on the PylymerioBabticiS.aydrd ayer conprising a
clay, a printing layer or, in case, another Tlayéer useful in common

packagi ng, wherein {hs@rmféhqs@emucmo&y@m@emgedm@tbqrtbfr proflyetbr ee of an

i ncl usi on conpl -gﬁgﬁ C I . of a
pernmeant from teﬁéna I ceBr{?& e‘%\i}ﬁp gﬁ%@ﬁt T%es‘;s%:ag%@g%{ﬁe%scaaaftbg{g Cg‘fqg%Qgglrslt am nant
arising from t lehalekeal e cdlhdosiebebodgaimbtdiquidt. Theyr aannlsh be uveas dilogrs ses a

| ayer conprising. a cl on the exterior side. 3. The web of ¢laim 2 wherein
the web conpri 388 Cacla&'y’ﬁ%r&do P%la RaFriaragait RerpgAnt Sif@glogab@awmtoft o the
clay layer. 4. Wedrin | Al hids. Whem g r
conprising at Hgiraﬁrll‘)apl ast0 ?%St%oplayr;?e% cgmnﬁﬁlgﬁn%f T ec%g&gﬂn%&m%epg?&gisgﬁﬁsti tuted
cycl odextrin cotipouss Arpotyimeripfidrd o eitler dide of the web bair alscegontairyeyclodBxtrifthe web

of claim4 wherein the cycl odextrin, conmpoynd conpris a.cyclqdextrin
conpound havi ng at f')’g%'{’gfytgﬁrg afféﬂ%%e nﬁé#&‘; p8fy“r§%%§vﬁq%%htt‘¥p5ﬁ@té9 ably on a
cyci odextrin prkélgahypagiiROpolFherBecdriiag to @8 patisulidutrisies Qfaqsfg;sein&scorrpat ible

with the thernoplastic web. AMENDED SHEET 1 ~ DEC 20(12 47 6. The web of
cl ai m 4 wherldl detirgd. imparteptrrapariies ipdndeiensile Srapethselangatipn siiffnesyiteate, a

pol ypropyl ene, .g.ppl %%%Es‘?{tancﬁ,l o%??aglg ﬁ@ﬁie&&@ﬁﬁjn ithﬂ: }éhx{}?ﬂuc Chihfea 2

copol ymer conprising vinyl c a copoly conprfsing’an acrylic
nononer, a pol yssistancoseh ias vaigr sisytpaorearcirtransmistioe sf 4 veiewadf perfneadihe web of

claim2 wherein the we onprises a layer conprising. a thernoplastic
pol ymer on the “&?@}Si‘B‘SUéP% a@bﬁé’gbﬂ’@rﬁ%‘e{ B® ng“tﬁlehgqcas%?l?e“ﬁs s§ietSweb of
claim7 wherei '&ieﬁé&ﬁié&&%tﬁ&ﬁ%ﬁ%hﬂa&ﬂﬂe%eﬂﬁ:@[Hé[ddﬁm%%hﬁnl&?é,%@icﬁ%%,e”e1 a
pol ypropyl ene, a polyester, a copolyner "‘conprising vinyl ‘acetate, a
copol ymer cdrfpmestihergbiityhgic. chl ori de, a copol ymer conprising an acrylic
nononer, a pol yner risin tvrene.or. mxtures .thereof. 9 .The . web of
claim 1 wherein t he HBToRRR gL b2 erkls? imh Bries i g ey of
processes including paperboard web extrusion coatings, blown thermoplastic

extrusion, linear biaxially oriented film extrusion and by casting from molten
thermoplastic resin, monomer or polymer (aqueous or organic solvent) dispersion.
20 These methods are well known manufacturing procedures. The characteristics in the
polymer thermoplastics that lead to successful barrier film formation are as follows.
Skilled artisans manufacturing thermoplastic polymers have learned to tailor the
polymer material for thermoplastic processing and particular end use application by
controlling molecular weight (the melt index has been selected by the thermoplastic
25 industry as a measure of molecular
weight -- melt index is inversely proportional to molecular weight, density and
crystallinity).
For thermoplastic extrusion coating polyolefins (polyalpha olefins such as
(LDPE) low density polyethylene, (LLDPE) linear low density polyethylene,
30 (HDPE) high density polyethylene) are the most frequently used thermoplastic
polymers, although polypropylene, ethylene-vinylacetate (EVA),
polyethyleneterephthalate (PET or PETG) and polybutylene-terephthalate (PBT) are



and a cycl odextrin conpound on the product side subsequent to the barrier

| ayer. 10. The web of claim1 or 9 wherein the cycl odextrin cQ

conprises al pha cycl odextrin, beta-cyclodextrin, ganm- cyclodeQ?rln gﬂ%/or
m xtures thereof. 11. The web of claim1 wherein the web additionally
conprises an aepybdrszroati ng on the product side and/or on tRreTaRR@D8010r
side. 12. The web of claim 1 wherein the dmarrier Iayer conprises about .0.1

to about 60 W - é{ﬁ’ngl fnel geal r}{ak’%@h‘ﬁm% Gafifhs QI%leﬁxq)s lﬁt/e EYRIqdRxtrin.

13. The web of m 1l wherein t arrier ayer co es a compound t hat
fl uor esces wherfranadlBa¢ 20 gratd/10 Tiies. yeedengify of laboutr0 230 Wm:pen h9F0rgparhsiea; i er | ayer

al so conprises a,co und that .fluyores n radi ated radi ati on.
1 S. The web offdgpxe ?‘ia‘(ﬁﬁaegteél?oﬁecf’ wg’ﬁﬁi@'fy]’é f eandenge 1o &@%Pé&%’%g Her boar d.
AVENDED SHEET  500,080.0E6exe6ior, iff ¥hikh bacdkie- Béﬁ@lagrs 6f tdioPlabfic l’%@@rﬁ RieRoktbE
paperboard gauge is 0.16 to 0.18 inches. 17 he web of claim1 wherein the

barrier |ayer5 @stmaperbeard, males itpgerdhle tosdbere papror ethagsimbenli simaed2 to 0. 22
grams of cycl ods C?Sérlﬂéﬁﬁ%%y &1k Q?au‘aﬂjn%qgé%peisol urg}tx—fﬁ‘oen ghygtural |ayer.

18. The web of risin ayer C r|S|nga
cont i nuous ar raypxaefllyroafmiﬁnmloaﬂmmgd Foeloll gbaimg ©f ﬁqdeeuts Hasadidagylia, product
side and an exterL si de: o&‘lthe product side, a barrier |ayer
conprising 0.1 ¥ @e@n@i’w@%f‘tc ISRPESI QS 85ELRO ymeea?épts&ﬂapfaﬁwnéwatailwgm

conprising a Stﬁﬁ%l&ﬁ@%@ﬁtb%r@!&&@gym kycel | ul ose conpound or m xtures
thereof; c¢) on the exterior sid er conprising a clay |layer and a

printed | ayeroconpr |ﬁsvangtmfcbhﬂnnﬁp1@®cmmatellalstasa’lrsed)ﬁlfm@ging/\fnler midrsheehe

cycl odextrin conp subs guently free of .an incl.usion conpl ex conmpound
and can act as 4 Cg’ﬁg ?’Bte'ilﬁémﬁg’ggéﬂ%gawloﬁ't[blgrc%’é’ P IRR)anbi ent

envi ronnment or pzmn@mac@ﬁc Bolyiad stth a8 t1eQRlyRBHyARLthaf ISk r};m)f ﬁ-@myr he web. 19.

The web of claim 18 wherein the barrier |ayer conprises 1to 60 w
cycl odextri n arfgryiasewelydashylenesn-agrylivpaeii). pelitethybape- CCF‘I*F@“W@WIB@) @¢-ai m 18

wherein the t h'c%hﬁﬁ\?iﬁ éggll&l&?ﬁl?%Jdl h@%?&r acét§ %ﬁ{fﬁ)ga cgtgtegpq?ﬂn%[ ons. 21.

The web of claim rein FextTin rrie ayer ' conpri ses
a blend of amns adeptﬂasempeﬂamdmwate mckmdulasegamter;ytcl fidexopolymerswivbrdéign f or each

part by wei ght o th re are ahout |00 to 0.01 parts
by wei éht 019 t H@’@%f @%ﬂ%&éﬁ‘ﬁﬁ\}é’20lyﬁ%l?/%ffoé?trag]iugﬁoﬁﬁhilen??orrpri Si ﬁg: a)
a structural | aygs ]}'Wextsh(t@iratﬂtlbﬁktﬂﬂ§§e & pQ)pFl%né)Qoﬁolmrs %[W[dyﬁﬂﬁkgld@

continuous array of randomy oriented cellul osic fi ber havi ng a product
si de and an extmotymgrs,sicdeolyamides such as nylon 6, nylon 6,6, etc.; polycarbonates;

polyesters such as poly(ethylene-co-terephthalate), poly(ethylene-co-1,4-naphthalene

20 decarboxylate), poly(butylene-co-terephthalate); polyamide materials; polyethylene
materials including low density polyethylene; linear low density polyethylene, high
density polyethylene, high molecular weight high density polyethylene, etc.;
polypropylene, biaxially oriented polypropylene; polystyrene, biaxially oriented
polystyrene; vinyl films including polyvinyl chloride, (vinyl chloride-co-vinyl

25 acetate) copolymers, polyvinylidene chloride, polyvinyl alcohol, (vinyl chloride-co-
vinylidene dichloride) copolymers, specialty films including polysulfone,
polyphenylene sulfide, polyphenylene oxide, liquid crystal polyesters, polyether
ketones, polyvinylbutyral, etc.

While a large number of thermoplastic polymers exist and possible serve
30 some utility in the claimed invention, particular polymers are preferred. Preferred

polymers include polyethylene, polypropylene, polyester, copolymers comprising



~b) on the product side, a barrier |ayer conprising about 0.1 to 0.6

g/ 1000ftz of a cyclodextrin conpound in a hydroxypropyl cellyigoggr dhgouent ;
AMENDED SHEET ~ a DEC 2002 49 c) on the exterior side, a |ayer,
conprising a clay layer with a thickness of 20 to 80 mcrons and a printed
| ayer conprisiW@ou®sift 0.05 to 1 |bs/1000ft2; wherein the cyECHYERWBHA
conmpound i s subsequently free of an inclwsi on conpl ex conpound and can- act
as a barrier tQidyhgeRRs SRPElyRkrsRoRpiES Myl dhidt, Fb%pambx%%mﬁlnyhgament or
can act as a trap of a contamnant arising fromt The web of
claim 1, conpr iasiyiigmoaymer, s’p]ym&noaipnrslagetwrwmmactmm tbkmefss of 0.4 to 0.8
nmm conprising a co Uous r.an ul.osi c. fiber
havi ng a product si ghe Hn?rlf%ég( erl otre’ngllfﬁ1 l)a‘mbrﬁ%? oacgﬁg‘)&ccwe i 'G88 a

coextruded bar rcbmmoh@ya@mlmatbpxaaltymeawmsﬁ1a@fmzﬂmg tdcﬁmil}uéﬁ M duchconpri sing 0.2
to 209/ 1000ft2 of a cyclodextrin conpound and a pol yethyl ene diluent; c) on

the exterior 5iteshnigyes; tgdim camba joued & the seliosicayebysultial usingive kpramenof 20
to 80 mcrons p 000f t 2;
wherein the cyglﬁk e>s<tﬂ%ﬁ@g#ﬂg%%%ag%&gqﬂgﬁt??%nfu%esgﬁw%%g%bllngd%{jtjﬂosi on

conpl ex conpounitk wetdwitiacorsedtions! thermal tectmiquen nhreetrpdasmgingfrocesgesy meant from

t he anbi ent envr n t or can a.tra f a co nt arising from
: 3 Sg%fslcﬁgﬁam?ngt e cyc?%extnn dex?va?we are mepte:d’i thlg% te:mperaturesg
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processes involve the application of liquid to a traveling cellulosic web. Such
coating processes commonly use machines having an application section and a
metering section. Careful control of the amount and thickness of the coating obtains

5 optimized barrier layers without waste of material. A number of coating machines
are known such as tension sensitive coaters, for example, coaters using a metering
rod, tension insensitive coating stations that can maintain coat weight even as web
tensions vary, brush coating methods, air knife coaters, etc. Such coating machines
can be used to coat one or both sides of a flexible film or one or both sides of a

10 cellulosic web.

Coating machines described above commonly apply a liquid composition
containing a film forming material, additives that can help form and maintain the
coating composition along with the effective amount of the cyclodextrin or
substituted cyclodextrin material. The film forming materials are often called a

15 binder. Such binders exist in the final coating as a polymer of high molecular
weight. Thermoplastic polymers or crosslinking polymers can both be used. Such
binders are grouped into certain overlapping classes including acrylic, vinyl, alkyl,
polyester, etc. Further, the compositions described above are materials that can be
used in forming the polymer films also have corresponding materials that can be

20 used in the formation of aqueous and solvent based coating compositions. Such
coating compositions can be made by combining the liquid medium with solid
materials containing the polymer, the cyclodextrin and a variety of useful additives.
Preferably, the barrier layer includes sufficient cyclodextrin to yield a measurement
of cyclodextrin per 1000 fi* of about 0.2 to 20 g/1000 ft* or 0.002 to 0.22 g/m”.

25 Optionally, the polymeric barrier layer can include compounds which fluoresce
when radiated, particularly when the radiation source comprises X-rays. Such
compounds are known in the art and include such chemicals as NaCl, NaBr, Na,SO,,

KCl, KBr, K,SO,, FeCl,, FeBr,, FeSO,, and mixtures thereof.

30 Starch and Water Soluble Cellulosic Barrier Layer

The cyclodextrin materials can be incorporated into a barrier cellulosic web

by coating the cellulosic web or a similar structure containing a cellulosic layer with
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layer formed on a web includes sufficient cyclodextrin to yield a measurement of

from about 10 to 50 grams cyclodextrin per 1000 ft* (about 0.1 to 0.6 g-m™?).

10 Optionally, the starch or cellulosic barrier layer can include compounds which

fluoresce when radiated, particularly when the radiation source comprises X-rays.

Such compounds are known in the art and include such chemicals as NaCl, NaBr,

Na,S0,, KCl, KBr, K,S0O,, FeCl,, FeBr,, FeSO,, and mixtures thereof..

Packages and Packed Items

15 The cellulosic web containing the cyclodextrin or compatible derivatized
cyclodextrin can be used in a variety of packaging formats to package a variety of
items. General packaging ideas can be used. For example, the items can be
packaged entirely in a pouch, bag, etc. Further, the web can be used as a paper
closure over a rigid plastic container. Such containers can have a rectangular,

20 circular, square or other shaped cross-section, a flat bottom and an open top. Both
the container and a paper or web closure can be made of the coated, thermoplastic
coated or laminated materials of the invention. Further, the coated, thermoplastic
coated or laminated materials of the invention can be used in the formation of the
cellulosic portion, blister pack packaging, clam shell type enclosures, tub, tray, etc.

25 Products that can be packaged in the methods of the invention include coffee, ready
to eat cereal, crackers, pasta, cookies, frozen pizza, candy, cocoa or other chocolate
products, dry mix gravies and soups, snack foods (chips, crackers, popcorn, etc.),
baked foods, pastries, breads etc., dry pet food (cat food, etc.), butter or butter-flavor
notes, meat products, in particular butter or butter-flavor notes used in the

30 manufacture of microwave popcorn in microwaveable paper containers, fruits and

nuts, etc.
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the invention and includes the best mode.

Thermoplastic Polymer Testing

10 The polymer films tested were made according to procedures discussed in
U.S. Patent No. 5,603,974, issued 2/18/97 to Wood et al., which is expressly
incorporated by reference herein. The test procedures used are also described in the
same reference.

Initially, we produced four experimental test films as a model for barrier

15 layers. Three of the films contained B-cyclodextrin PCD at loading of 1%, 3% and
5% (wt./wt.) while the fourth was a control film made from the same batch of resin
and additives but without BCD. The 5% loaded BCD film was tested for
complexation of residual organic in the test film. The BCD was found to effectively
complex residual organics in the linear low density polyethylene (LLDPE).

20 We have evaluated nine modified Beyclodextrins and a milled B-cyclodextrin
(particle size S to 20 microns). The different cyclodextrin modifications were
acetylated, an octanyl succinate derivative, an ethoxyhexy! glycidyl ether derivative,
a quaternary amine derivative, a tertiary amine derivative, a carboxymethyl
derivative, a succinylated, an amphoteric and trimethylsilyl ether derivative. Each

25 experimental cyclodextrin (1% loading wt/wt) was mixed with low density
polyethylene (LLDPE) using a Littleford mixer and then extruded using a twin
screw Brabender extruder.

The nine modified cyclodextrin and milled cyclodextrin LLDPE profiles
were examined under an optical microscope at 50X and 200X magnification. The

30 microscopic examination was used to visually check for compatibility between

LLDPE resin and cyclodextrin. Of the ten cyclodextrin candidates tested, three
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consists of three separate steps; the first two are carried out simultaneously while the
third, an instrumental technique for separating and detecting volatile organic
compounds, is conducted after one and two. In the first step, an inert pure, dry gas is
used to strip volatiles from the sample. During the gas stripping step, the sample is

10 heated at 120°C. The sample is spiked with a surrogate (benzene-d;) immediately
prior to the analysis. Benzene-d, serves as an internal QC surrogate to correct each
set of test data for recovery. The second step concentrates the volatiles removed
from the sample by freezing the compounds from the stripping gas in a headspace
vial immersed in a liquid nitrogen trap. At the end of the gas-stripping step, an

15 internal standard (toluene-dy) is injected directly into the headspace vial and the vial
is capped immediately. Method and system blanks are interspersed with samples
and treated in the same manner as samples to monitor contamination. The
concentrated organic components are then separated, identified and quantitated by
heated headspace high resolution gas chromatography/mass spectrometry

20 (HRGC/MS). The results of the residual volatile analyses are presented in the table

below:
TABLE 1
PERCENT VOLATILE COMPLEXATION
25
Sample Identification as Compared to Control
5% BCD Blown Film 80
1% Acylated BCD Profile 47
30 1% Octanyl Succinate BCD Profile 0
1% Trimethylsilyl ether Profile 48
1% BCD Milled Profile 29

In these preliminary screening tests, BCD derivatives were shown to
35 effectively complex trace volatile organics inherent in low density polyethylene

resin used to make experimental film. In 5% BCD loaded LLDPE film,
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the CD. Two odor-active compounds (2-furaldehyde and 2-furanmethanol) were
5 identified in the blown film samples.

Of the three modified compatible CD candidates (acetylated, octanyl
succinate and trimethylsilyl ether), the acetylated and trimethylsilyl ether CD were
shown to effectively complex trace volatile organics inherent in the LLDPE resin.
One percent loadings of acetylated and trimethylsilyl ether (TMSE) BCD showed

10 approximately 50% of the residual LPDE organic volatiles were complexed, while
the octanyl succinate CD did not complex residual LLDPE resin volatiles. Miiled
BCD was found to be less effective (28%) than the acetylated and TMSE modified
BCD's.

The 1% TMSE BCD film was slightly better than the 1% acetylated fCD

15 film (24% -vs- 26%) for removing aromatic permeants at 72°F adding more
modified CD appeared to have no improvement.

For aromatic permeants at 105°F, both 1% TMSE SCD and 1% acetylated
BCD are approximately 13% more effective removing aromatic permeants than
72EF. The 1% TMSE film was again slightly better than the 1% film (36% -vs-

20 31%) for removing aromatic permeants.

The 1% TMSE film was more effective initially removing aliphatic
permeants than the 1% acetylated BCD film at 72°F. But for the duration of the test,
1% TMSE BCD was worse than the control while 1% acetylated CD removed only
6% of the aliphatic permeants.

25 We produced two experimental aqueous coating solutions. One solution
contained hydroxyethyl BCD (35% by weight) and the other solution contained
hydroxypropy! BCD (35 by weight). Both solutions contained 10% of an acrylic
emulsion comprising a dispersion of polyacrylic acid having a molecular weight of
about 150,000 (Polysciences, Inc.) (15% solids by weight) as a film forming

30 adhesive. These solutions were used to hand-coat test film samples by laminating
two LLDPE films together. Two different coating techniques were used. The first

technique very slightly stretched two film samples flat, the coating was then applied
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>10% & ()- 10 than aromatic vapors was achieved by the hydroxyethyl BCD coating; this is
believed to be a function of the difference in their molecular size (i.e., aliphatic
compounds are smaller than aromatic compounds). Aliphatic permeants were
reduced by 46% as compared to the control over the 20 hour test period. Reduction
of aromatic vapors was 29% as compared to the control over the 17 hour test period.
15 The Rev. 1 coated hydroxyethyl BCD reduced the aliphatic permeants by
87% as compared to the control over the 20 hour test period. It is not known if the
method of coating the film was responsible for the additional 41% reduction over the
other hydroxyethyl BCD coated film. The hydroxyethyl BCD coating was slightly
better for removing aromatic permeants than the hydroxypropyl BCD coating (29% -
20 vs-20%) at 72°F.

Preparation of Cyclodextrin Derivatives

Example I
An acetylated B-cyclodextrin was obtained that contained 3.4 acetyl groups

25 per cyclodextrin on the primary hydroxyl (-OH) group.

Example 11

A B-cyclodextrin was obtained which contained approximately 1.7
trimethylsilylether substituent per B-cyclodextrin molecule. The substitution

30 appeared to be commonly on a primary 6-carbon atom.
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10 T%Ex. 11
1 1% Ex. 11
12 1% Ex. 11
13 0.5 % Ex. Il
14 0.5 % Ex. 11
15 2 % Ex. 11
16 2 % Ex. 11
17 2% Ex. 11
5

The results of the testing show that the inclusion of a compatible
cyclodextrin material in the thermoplastic films of the invention substantially
improves the barrier properties by reducing transmission rate of a variety of fuel
vapor permeants. The data showing the improvement in transmission rate is shown

10 below in the following data tables.
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Sample Identiﬁcation Aromatic Naphtha %
Transmission | Improvement Over
Rate* Control

Contro! Film (Roll #1) 7.81E-03 0%
0.5% CS-001 (Roll #7) 7.67E-03 2%

1% CS-001 (Roll #3) 7.37E-03 6%

2% CS-001 (Roll #8) 6.53E-03 16%

* gm@0.001 in.
100 in~ @ 24 hrs.

20
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Rate* Over Control | Transmission Over Control
Rate
Control Film 5.16E-04 0% 5.63E-04 0%
(Roll #1)
1.0% CS-00) 4.01E-04 22% 5.17E-04 8%
(Roll #5)
2.0% CS-001 2.91E-04 44% 3.08E-04 45%
(Roll #8)
10 Comparison of Transmission Rates in
Modified B-Cyclodextrin - LDPE Films
Temperature 72°F
Sample Side: Room % RH
15 Environment: Room % RH
Sample Identification Aromatic Naphtha %
Transmission Improvement
Rate* Over Control
Control Film (Roll #1) 7.81E-03 0%
0.5% CS-001 (Roll #7) 7.67E-03 2%
1% CS-001 (Rolll #5) 7.37E-03 6%
2% CS-001 (Roll #8) 6.53E-03 16%
* gm @ 0.001 in.
100 in< @ 24 hrs.

20
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V1098 M ()- Y1098 M&' () Rate* Over Control rar;:.;r:;s.smn Over Control T
Control Film 3.76E-04 0% 3.75E-04 0%
(Roll #1)
0.5% CS-001 2.42E-04 36% 2.41E-04 36%
(Roll #7)
1% CS-001 3.39E-04 10% 3.38E-04 10%
(Roll #5)
2% C5-001 2.48E-04 34% 2.47E-04 34%
(Roll #8)
10 Comparison of Transmission Rates in

Modified -Cyclodextrin - LDPE Films

Temperature 105°F
Sample Side: Room % RH

15 Environment: Room % RH
Sample Aromatic Aromatics % Total T. Volatiles %
Identification Transmission Improvement Volatiles Improvement
Rate* Over Control Transmission | Over Control
Rate*
Control Film 1.03E-03 0% 1.13E-03 0%
(Roll #1)
1% CS-001 5.49E-04 47% 5.79E-04 49%
(Roll #2)
1% CS-001 4.74E-04 54% 5.00E-04 56%
(Roll #3)
1% CS-001 6.41E-04 38% 6.83E-04 40%
(Roll #4)
1% CS-001 5.22E-04 49% 5.54E-04 51%
(Roll #5)
1% CS-001 4.13E-04 60% 4.39E-04 61%
(Roll #6)
2% CS-001 5.95E-04 42% 6.18E-04 45%
(Roll #8)
1% TMSE 8.32E-04 19% 8.93E-04 21%
(Roll #12)

* gm @ 0.001 in,
100 in< @ 24 hrs

20
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u. %/109m WM& () - Modified B-Cyclodextrin - LDPE Films

Temperature 105°F

S Sample Side: Room % RH
Environment: Room % RH
Sample Aromatic Aromatics % total T. Volatiles %
Identification Transmission Improvement Volatiles [mprovement
Rate* Over Control Transmission Over Control
Rate*
Contro! Film 4.34E-04 0% 4.67E-04 0%
(Roll #1)
0.5% CS-001 4,03E~04 7% 4.41E-04 6%
(Roll #7)
1.0% CS-001 5.00E-04 ~15% 5.33E-04 -14%
(Roll #5)
2.0% CS8-001 3.96E-04 9% 3.94E-04 16%
(Roll #8)
Comparison of Transmission Rates in
10 Modified B-Cyclodextrin - LDPE Films
Temperature 72°F
Sample Side: Room % RH
Environment: Room % RH
15
Sample Aromatic Aromatics % Total T. Volatiles %
Identification Transmission Improvement Volatiles Improvement
Rate* Over Control Transmissio | Over Control
n Rate* '
Control Film 3 09E-04 0% 3.45E-04 0%
0.5% TMSE 2.50E-04 19% 2.96E-04 14%
(Roll #13)
0.5% TMSE 2.37E-04 23% 2.67E-04 33%
(Roll #14)
1% TMSE 2.67E-04 14% 3.05E-04 12%
(Roll #9)
1% TMSE 4.85E-04 -57% 5.27E-04 -53%
(Roll #10)
1% TMSE 2.58E-04 17% 2.92E-04 15%
(Roll #11)
1% TMSE 2.15E-04 31% 2.55E-04 26%
(Roll #12)
2% TMSE 2.54E-04 18% 3.04E-04 12%
(Roll #15)
2% TMSE 2.79E-04 10% 3.21E-04 7%
(Roll #16)
2% TMSE 2.81E-04 9% 3.24E-04 6%
(Roll #17)

* pm@0.001 in.
100 in< @ 24 hrs.
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Temperature 72°F
Sample Side: Room % RH
Environment: Room % RH

15
Sample Aromatic Aromatics % | Total Volatiles | T. Volatiles
ldentification Transmission | Improvement | Transmission %
Rate* Qver Control Rate* Improvement
Over Control
Control Film 8.36E-04 0% 9.05E-04 0%
(Roll #1)
0.5% TMSE 6.77E-04 19% 7.25E-04 20%
(Roll #14)
2% TMSE 6.36E-04 24% 6.81E-04 25%
(Roll #15)

* gm @ 0.00] in.
100 in4 @ 24 hrs.
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Rate* Over Control Rate* Improvement
Over Control
Pvdc Control 6.81E-05 0% 1.05E-04 0%
PVdC w/ 10% HP 1.45E-05 79% 2.39E-05 77%
B-CyD
PVdC w/ 20% HP 9.71E-05 -42% 1.12E-04 7%
B-CyD
10
Comparison of Transmission Rates in
Modified B-Cyclodextrin - LDPE Films
Temperature 72°F
15 Sample Side: Room % RH
Environment: Room % RH
Sample Aromatic Aromatics % | Total Volatiles | T. Volatiles
ldentification Transmission Improvement Transmission %
Rate* Over Control Rate* Improvement
Over Controf
Control Acrylic 2.07E-06 0% 2.10E-05 0%
5% HP B-CyD/ 1.50E-06 27% 2.07E-05 1%
Acrylic
10% HP B-CyD/ 4.13E-06 -100% 4.30E-05 -105%
Acrylic

* gm @ 0.001 in.
20 100 in¢ @ 24 hrs.

Modified Cellulose Polymeric Testing

Substrate

25 A finished paperboard carton combines binders, inks, overprint varnishes and
plastics as part of a multi-layer structure. The carton finishing materials are sources
of odorous volatile substances that can adversely affect flavor/aroma qualities of
packaged food products. Odorous substances are typically substances containing
functional groups such as aldehydes, esters, acetates and also those with unsatyrated

30 groups.
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Paperboard Sample Preparation
Comparative laboratory analytical and sensory testing was conducted on
printed recycled paperboard carton samples overcoated with water-based acrylic and
cellulose coatings. Table 3 summarizes the carton coatings. Sample variables
5 include: overprint acrylic coating, with and without cyclodextrin treatment, and

cellulose coating with and without cyclodextrin.

Table 3. Carton Coating Variables

Test Variables Coating Weight Cyclodextrin Coating Weight*
Overprint Cellulose Acrylic Cellulose Acrylic Cellulose
Sample Sample | Acrylic Coating Coating Coating my/M? mg/M?
Description Ident- Coating gM? gM?
fication
Printed Paperboard | Control | No Cyclodextrin  No Cyclodextrin 7.3 0043 NA NA
Printed Paperboard | Test Cyclodextrin® Cyclodextrin 73 0300 25 215

10
a. Dry Weight Basis.
b Blend containing 70% alpha and 30% gamma cyclodextrin.
c. Blend containing 50% alpha and 50% gamma cyclodextrin
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Cellulose Coating Solution

Two cellulosic coating solutions were prepared: a 0.5% cellulose solution
and a 0.5% cellulose solution with 1.5% cyclodextrin (50% alpha and 50% gamma
5 cyclodextrin) the cellulose acting as a diluent. The 0.5% cellulose solution was
prepared by diluting 1.8 g of hydroxypropyl methyl cellulose (Hercules MP-943W)
with 358 g of deionized water to produce 360 g of a 0.5% cellulose solution. The
cyclodextrin containing cellulose solution was prepared diluting 1.8 g of
hydroxypropyl methyl cellulose with 2.7 g of alpha cyclodextrin (Wacker Biochem
10 Corporation) and 2.7 g of gamma cyclodextrin (Wacker Biochem Corporation) with

352 g of deionized water to produce 360 g of a 0.5% cellulose solution.

Acrylic Coating Solution

Two acrylic solutions were prepared. A control solution of a waterbased
15 acrylic overprint coating (Coatings and Adhesives Corporation, 1245C) used "as
received." The second 1245C acrylic coating solution contained 0.13% cyclodextrin
(70% alpha and 30% gamma cyclodextrin). The latter was prepared by mixing
0.326 g of alpha cyclodextrin and 0.140 g of gamma cyclodextrin with 359.5 g of
1245C coating.
20

Coating Process

All paperboard coatings were performed on a clean, smooth glass plate 12
inches wide and 24 inches long. A 12-inch #2.5 drawdown bar with a 0.25-inch
diameter from Industry Tech of Oldsmar, Florida, was used to apply the acrylic and

25 cellulose coatings. For each board, an excess of the cellulose or acrylic coating
solution was applied to a 16" x 4" x 0.04" sheet of clean, rigid PVC at one end of the
paperboard in a pool 11 to 12 inches long.

The cellulose coating solution was drawn across the backside (unprinted
side) of the paperboard at a constant speed, using the drawdown rod at the rate of 1.1

30 to 1.4 seconds to complete each board. Coated boards were allowed to dry at
ambient conditions for two hours.

Following the cellulose coating, the paperboard carton samples were coated

with a water-based acrylic coating. The acrylic coatings were applied to the printed
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10 rated by a panel of judges. Panelists smell the headspace of each jar and rate the
intensity of cartonboard off-odors using a category scale with 0 = no off-odors to 8 =

very strong off-odors.

Materials: 16 oz Mason jars with lids, glass vials 12 mm x 75 mm
15 containing 3 ml DI water, 4" x 4" pieces of foil, controlled environment maintained

at 100°F (38°C) and 4" x 10" paperboard samples.

Procedure: A sample (4" x 10") was cut from each carton. Control and test
carton samples were cut from the same carton location. Each sample was carefully
20 rolled on its narrow side while inserting small glass capillary tubes to separate the
concentric coils. The cartonboard sample was placed into a 16-0z. Mason jar, and
then the vial of water was added. A 4" x 4" piece of aluminum foil was used to
cover the mouth of the jar, and then the lid was screwed onto the jar over the foil.
Twenty jars of test samples and twenty corresponding control samples were prepared
25 for the odor panel. The sample jars were placed into a controlled environment
maintained at 100°F (38°C) for 25 hours. Following 25 hours at 100°F temperature,
the samples were removed from the controlled environment and held at ambient for
16 hours before sensory evaluation. Each jar was identified with a three-digit code
label. Equal numbers of control and test cartonboard combinations of AB and BA
30 were presented to the panel. Each panel judge was presented two coded samples.
The panelist opens the left jar and smells the headspace; then the right jar and smells

the headspace. Judges rate cartonboard off-odors using the following category scale:
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15 Procedure: Two 3-1/2" x 10" cartonboard strips were cut from the carton.
Control and test carton samples were cut from the same carton location. The
paperboard sample was rolled on its narrow side while inserting small glass capillary
tubes to separate the concentric coils. The paperboard roll was placed into a 250 ml
I-Chem bottle, and then a vial of water was placed in the interior of the coiled

20 paperboard. Sample bottles were placed into a controlled environment maintained at
100°F (38°C) for 25 hours. After 25 hours at 100°F, the samples were removed from
the controlled environment and held at ambient for three holding times: 1, 24 and
120 hours before analysis. At each ambient sample hold time, a bottle was
transferred to a purge and trap sampler (Hewlett Packard model 19395A) interfaced

25 via injection port to a Hewlett Packard 5890 gas chromatograph, The GC capillary
column was interfaced directly to a Hewlett Packard model 5970 mass spectrometer
(MS). The purge and trap sampler was modified to hold the larger format I-Chem
sample bottle. Before analysis, two internal standards (1,4-difluorobenzene and
chlorobenzene-d5) and two surrogate standards (bromochloromethane and

30 naphthalene-d10) were injected through the septa into the sample bottle. The MS
was operated in a mass range from 35 to 260 amu and with an ionization voltage of

70 ev. The samples were purged for 15 minutes at a flow rate of 30 ml/min. and the
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was rapidly heated transferrmg the trapped compounds to the gas chromatograph

capillary column where the compounds are separated prior to entering the mass
spectrometer. Sample analyte spectra were individually reviewed and compared to

5 reference spectra.

Analyze Results: Test sample analyte identification was made by GC retention time

(min) and by comparing analyte spectra to standard reference materials spectra.
Quantitation of the test analytes was based upon each analyte's response factor to an
10 internal standard. The earliest retention time analytes up to 19 minutes are
quantitated against 1,4-difluorobenzene (an internal standard), and analytes from 19
minutes to 30 minutes are quantitated against chlorobenzene-dS5 internal standard.
Test results are provided in Table 5.
The test data show both a sensory odor intensity and analytical analyte
15 reduction in the cartonboard coated with cellulose and acrylic coatings containing
cyclodextrin, compared to cartonboard coated with cellulose and acrylic coatings

without cyclodextrin.
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improvement in barrier Or trapping properties of a product comprising the layers
containing cyclodextrin. The barrier or trapping layer is made using a modified
cellulose diluent. This material is a common material but can be replaced with
starch or other organic or inorganic diluent without a significant difference in barrier
or trapping properties. Table 4 displaying jar odor sensory results establishes a
statistically significantly different result in sensory responses of a human test panel
to the degree odor intensity. These data show that perceptive individuals can detect
a stronger off-odor in cartonboard without a batrier trap compared to cartonboard
with a barrier trap of the invention.

In Table 5, instrumental analytical data is summarized showing that this
sensory result is based on a demonstrable and measurable reduction in the
concentration of known odor components because of the barrier or trapping
properties of the invention. Known odor components such as ketone compounds,
unsaturated compounds, aldehyde compounds and aromatic compounds are all
substantially reduced by the contaminant barrier or trap materials. These data show
the contaminant barrier traps are highly efficient in reducing the amount of a variety
of these organic compounds as they pass through the cellulosic web.

The above specification cellulosic web laminates and coated cellulosic web
laminates and test data provide a basis for understanding the technical aspects of the
invention. Since the invention can be made with a variety of embodiments, the

invention resides in the claims hereinafter appended.



0109 M&' ()- 0109V M&' () - RM[A_~AdAj Ap Mt AdDB4ASIH # f*-0 010%M M& ()- 0109M
M& ()- 01098 M&' ()- 0109V M& ()- 0109V M& ()- 0109V M& ()-tAzAAAAA?£?§4Si
# f* 0109 M&' ()- 01098 M&' ()- 01098 M&' ()- 0109V M& ()- 0109V M& ()-Dea
M () - AMMAAAADPO?84S 0109V M&' () - 0109V M&' ()- 0109 M&' ()- 0109M M () - Si
# f*-QNAAAAA 284S 01 0109M M () - 0109 M& () - 01098 M&' ()- 0109 M&' () -
0109V M&' ()- 0109V M&' () - AMMAAAAKQD 284S 0109M M& () - 0109 M& ()-Si #' f*-0
0109 M&' ()- 0109V M&' () -~~~ 284S 010 0109 M& ()- 0109%M M&' ()- 010%M
M8 ()- 01098 M& ()- 01098 M& ()- 0109 M& ()-__ " & ' +?84Si # f*-0 010%M
M ()- 0109M M& ()- 01098 M& () - 46

CLAIMS

1. A cellulosic fiber web, having improved barrier trap properties in the presence
of a permeant or contaminant, the web comprising:
a) a structural layer comprising a continuous array of randomly oriented
cellulosic fiber having a product side and an exterior side; and
b) on the product side a barrier layer comprising a cyclodextrin compound
and a diluent comprising starch, modified starch, cellulose, modified cellulose
or mixtures thereof, and
c) on the exterior side, a layer comprising a clay, a printing layer or, in case,
another layer useful in common packaging,
wherein the cyclodextrin compound is substantially free of an inclusion complex compound
and can act as a barrier to the passage of a permeant from the ambient environment or can act

as a trap of a contaminant arising from the web.

2. The web of claim | wherein the web comprises a layer comprising a clay on

the exterior side.

3. The web of claim 2 wherein the web comprises a printed legend on the exterior

side subsequent to the clay layer.

4. The web of claim 1 wherein the web comprises a layer comprising a
thermoplastic polymer and an effective amount of a substituted cyclodextrin compound on the

product side of the barrier layer.

5. The web of claim 4 wherein the cyclodextrin compound comprises a
cyclodextrin compound having at least one pendent moiety or substituent, preferably on a
cyclodextrin primary carbon atom, that renders the cyclodextrin compatible with the

thermoplastic web.

AMENDED SHEET
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copolymer comprising vinyl chloride, a copolymer comprising an acrylic monomer, a

polymer comprising styrene or mixtures thereof.

7. The web of claim 2 wherein the web comprises a layer comprising a

thermoplastic polymer on the exterior side subsequent to the clay layer.

8. The web of claim 7 wherein the thermoplastic polymer comprises a
polyethylene, a polypropylene, a polyester, a copolymer comprising vinyl acetate, a
copolymer comprising vinyl chloride, a copolymer comprising an acrylic monomer, a

polymer comprising styrene or mixtures thereof.

9. The web of claim 1 wherein the web comprises a coating comprising a diluent

and a cyclodextrin compound on the product side subsequent to the barrier layer.

10.  The web of claim 1 or 9 wherein the cyclodextrin compound comprises alpha-

cyclodextrin, beta-cyclodextrin, gamma-cyclodextrin and/or mixtures thereof.

11.  The web of claim 1 wherein the web additionally comprises an acrylic coating

on the product side and/or on the exterior side.

12.  The web of claim 1 wherein the barrier layer comprises about 0.1 to about 60

wt-%, preferably about 0.2 to about 50 wt-%, of cyclodextrin.

13. The web of claim 1 wherein the barrier layer comprises a compound that

fluoresces when radiated.

14, The web of claim 13 wherein the barrier layer also comprises a compound that

fluoresces when radiated by X-ray radiation.

15. The web of claim 1 wherein the structural layer comprises paperboard.
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6#10% as a trap of a contaminant arising from the web.

19.  The web of claim 18 wherein the barrier layer comprises 0.1 to 60 wt-%
cyclodextrin and about 90 to 40 wt-% diluent.

20.  The web of claim 18 wherein the thickness of the barrier layer is about 2 to 10

microns.

21.  The web of claim 1 wherein the cyclodextrin of the barrier layer comprises a
blend of an alpha-cyclodextrin and a gamma-cyclodextrin, wherein for each part by weight of

the alpha-cyclodextrin there are about 100 to 0.01 parts by weight of the gamma-cyclodextrin,

22.  The web of claim 1, comprising;:

a) a structural layer with a thickness of 0.25 to 1 mm, comprising a continuous
array of randomly oriented cellulosic fiber having a product side and an exterior side;

b) on the product side, a barrier layer comprising about 0.1 to 0.6 g/1000ft> of a

cyclodextrin compound in a hydroxypropyl cellulose diluent;
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c) on the exterior side, a layer comprising a clay layer with a thickness of 20 to 80
microns and a printed layer comprising about 0.05 to 1 lbs/ 1000ft%; wherein the cyclodextrin
compound is subsequently free of an inclusion complex compound and can act as a barrier to
the passage of a permeant from the ambient environment or can act as a trap of a contaminant

arising from the web.
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