CHEW NG GUM COVPCOSI TI ON FI ELD The current invention
relates to the field of confectionaries, in particular
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history; in fact it appears to literally predate
hi story. Archeol ogi sts have di scovered evi dence t hat
prehi storic nen and wonen apparently chewed on | unps
of tree resin for pure enjoynment. Mre "recently," the
anci ent Greeks were known to chew mastiche, a chew ng

gum made from t heHEWINGOGUM CORPIOSITION:. | n the
Anericas, the Mayans chewed chicle, the sap of the

sapodilla tree and the North American |Indians chewed

the sap of spruce trees, p#yeiLpy the habit al ong to
settlers. The nodern incarnation of chew ng
howdhercurigngdnventiarheelatesde the figld ?fecqnfﬁﬁwmftqs@m perticular

by the Freer brothers followed shortly by the
Ch%ﬁq@ﬁbrbt hers who in 1848 becane the first to

act ual I y sel |l chew ng BACHGROUNBe | ate 1870s,
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ch,aeeQﬁe $ap SFARBApodilRithed anaaﬁé NertHhAREHYa® Iadians chewed the
formul ation, which fascinated himto the extent that,
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added sugar to chicle. As a result, the course of chewing gum through history
was forever set.

It was not until 1928, however, that a truly commercial bubble gum
entered the marketplace as the result of a serendipitous event that brought
Walter Diemer, an accountant for the Freer gum company, into contact with
bubble gum formulation, which fascinated him to the extent that, without any
training, he preceded to experiment for several months until eventually he hit on
a formulation that become perhaps the most recognized name in bubble gum —
Dubble Bubble.

Chewing gum is something of an oddity among confections: not only is it
pleasurable to partake of, it also has been associated with a number of health
benefits. It stimulates saliva production which has been associated with
reduction of bacterial activity in the mouth, reduction in halitosis or "bad breath”
and alleviation of digestive difficulties in people with ulcers or those having an
excess of acidity in the digestive tract. Chewing gum has even been associated



reduction of bacteri al activity in the nouth,
reduction in halitosis or "bad breath" and all evi ati on
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t hose having an excess of acidity in the digestive

tract. Chewi ng gum has even been associ atedw th

i nproved nenory according to sone studies in which
gum chewers scored 25% hi gher than a control group on
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b ec to a ear stress. I'n an aspect of this
adhasientamothelnejashaale propesties.s i nposed by chew ng a
gum conpri sing the chew Rqse. In an aspect of
this invention, the shear Stress is inposed by
mec famisc il one aspedt, the gresemt iracndioe refates ¢pumchewing gum base,
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of from about 200 um to about 2,000 ym, wherein the particles fibrillate when
subjected to a shear stress.

in an aspect of this invention, the shear stress is imposed by chewing a
gum comprising the chewing gum base.

In an aspect of this invention, the shear stress is imposed by mechanical
means during manufacture of a gum comprising the chewing gum base.

In an aspect of this invention, the particle size is from about 300 ym to
about 1,000 ym.

In an aspect of this invention, the biocompatible particulate polymer
comprises from about 0.1 wt% to about 20 wt% of the base.

In an aspect of this invention, the biocompatible particulate polymer
comprises from about 0.2 wt% to about 10 wt% of the base.



about 1,000 mm In an aspect of this invention, the
bi oconpati bl e particul ate pol yner conprises from about
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this invention, the bioconpatible particul ate pol yner
conprises fromabout 0.2 wt%to about 10 wt % of the
base. |l n an aspect of this invention, the bioconpatible
particul ate polynmer conprises fromabout 0.2 % to
about 4 wt % of the base. In an aspect of this
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chew ng gum base of claim 1. In an aspect of this
fluorppaiyen, the chewing gumis regular chewing gum In
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For B afpest of trRdhvalifautts £ AHE 4D rERBHSD P Rhewing
uﬁfbgggogbmmng gum base of cI aim1l is disposed over or

into a surface _of a commrer chew n
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brillates when subjected to a sheer force;
forapgatiomg a shear force to the mxture of chew ng gum

basg, pgl é‘% t%? rﬁloﬂf IYE'BF ﬁ\@?‘}’e\blﬂg gum base of claim 1

bi oconpati'bl e pa ate po ymer t
is dispesedtovar loy into rmgafmef alicopuneicial chewinggum farmulation.
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addlna/ {TE the ghé’wmﬁw i a%lecp%lymzer or mixture of polymers from about 5
wt% to about 25 wt% of a biocompatible particulate polymer that fibrillates when
subjected to a sheer force;
applying a shear force to the mixture of chewing gum base polymer or mixture of
polymers and the biocompatible particulate polymer to form a substantially
homogeneous dispersion of fibrillated biocompatible polymer in the chewing gum
base polymer or mixture of polymers.

In an aspect of this invention, in the above method, the chewing gum
base polymer is poly(vinyl alcohot).

In an aspect of this invention, in the above method, the biocompatible
particulate polymer is a fluoropolymer.

In an aspect of this invention, in the above method, the fluoropolymer is
poly(tetrafluoroethylene).

In an aspect of this invention, in the above method, the shear force is

supplied by a roller mill.



In an aspect of this invention, in the above nethod,
t he bi oconpati ble particulate polyner is a

wo baogoRed yner. In an aspect of this inventionpci/gsioh®o1s921
above nethod, the fluoropolyner is

poly(tetrafl uoroethylene). In an aspect of this

i nvention, in the above nethod, the shear force is
supplied by a roller mill.In an aspect of this
invention, in the above nethod, the roller mlIl is a
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used herein, "chew ng gum base" refers
of shepe,@ semmeNcia) gram &mayiation plus WW@’H@"&M%&%’@US
di Rrovides chewing gumw th its chew ng consistency
rmuth feel. For the purposes of this invention a
"C h dniangaspect bhthis invesitionethepwt% afihe fi ibrijateghkipcompatble
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known in the art bUDETAILED DESCRIPTION

As used herein, "chewing gum base" refers the essentially water insoluble
mixture of substances that provides chewing gum with its chewing consistency
and mouth-feel. For the purposes of this invention a "chewing gum base"
includes both entirely novel bases prepared using mixtures of any, some or all of
the various ingredients discussed below as well as others known in the art but
not expressly set forth herein, to known commercial gum bases, of which the
actual composition is often maintained as a trade secret, and to any commercial
gum base that may be developed by any party in the future. In other words, the
fibrillating particulate polymer of this invention may be used in a novel entirely ab
initio gum base formulation or it may simply be added to a commercial
formulation.

Historically, chewing gum base was made primarily from naturaily-
occurring resins such as, without limitation, leche, caspi, tunu, sorva, nispero,
jelutong, guayle, perillo, gutta percha, gutta kataiu, chilte, gutta hang kang,
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not expressly set forth herein, to known comercia

gum bases, of which the actual conposition is often
woBioghiseed as a trade secret, and to any comMmeerusdonr/018921

gum base that may be devel oped by any party in the

future. In other words, the fibrillating particul ate

pol ymer of this invention may be used in a novel

entirely ab initio gumbase fornulation or it may

sinply be added to a conmercial fornmulation.
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r esi §Saéledrs\4RE deneralfy MetEfemaify the texture of the gum base
although in some cases they serve dual a purpose, both modifying the texture
and acting as emulsifiers to render hydrophobic and hydrophilic components of
the gum base miscible. Softeners include such compounds as, without
limitation, hydrogenated and non-hydrogenated vegetable oil; mono-, di- and
triglyceridés, fatty acids such as, without limitation, stearic, oleic,linoleic and
linolenic acid; cocoa butter, lard, acetylated mono-, di- and triglycerides, glycerol
monostearate, glycerol triacetate and lecithin.

Waxes can be added to a gum base to aid in the curing of the final gum
product and to improve the texture, shelf-life and flavor-releasing properties of

the gum. Suitable waxes include, without limitation, natural waxes such as
5



pi nene, d-linonene and m xtures thereof. Softeners are
generally used to nodify the texture of the gum base

w@bdoBorgks i n some cases they serve dual a purppesgusinoi/ngel
nodi fying the texture and acting as enulsifiers to
render hydrophobi c and hydrophilic conponents of the
gum base m sci bl e. Softeners include such conpounds
as, without limtation, hydrogenated and
non- hydr ogenat ed vegetable oil; nono-, di- and

catriubd, peeswadrscanddliila, fce tsars, wstb amd slyrilheutt waxes such as
limtation, stearic, ol ei i nol.eni c
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hydroxyadisolev B HAN bwtymtedahv@ﬁoxqu:m% Bhid).eytarierC and propyl
g @?s/ arnuba beeswax, candelilla, rice bran, etc., and
thetic waxes such as i crocrystalline par affin and
pol Yutotayits theat ri&y behusedTinapgaim bmmpludmany)fiﬂf&approved

ooty SihsK Bpd Fude, VS RTERLRRN, Blart GRiRltes. i ana
vegétible bkiractef sydmﬁegu AD&Dicodrbatsaamd t]tarﬂmmtdioxnel ude,
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caltisth @arbehaten alumbinlim hydrb&men aﬁ:rﬁm hlurmda ghtatesemagnesium
Col orants t hat may be used in a ase i.ncl ude an

camaéwlsa@war&sphat%wgt mRgBERIM fiRlicRIE, MAS
h h}d}alaélghgrbmda%é]t extracts, fruit and vegetabl e

extracts tic FD&C coI orants and titani um

di o @édlthmpgtam relativelyewategiinsqlublednatarialy thatcomprise the
|
orf) i an 2 Ehba eI AR pEBLEL HRLIRUAER) frucos
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addIEIWéJét&heﬁeDfrtoﬁ.ﬂ:lietr sugarspstganiess, séeteoers\gr agificial swestteners.
Su%%?%lwréae (Ier?grsé |gfclude wethout limitation, fructose, sucrose, dextrose,
maltose, levulose, galactose, dextrin, invert sugar and corn syrup. Sugarless
sweeteners include, without limitation, sorbitol, mannitol, erythritol, xylitol, maltitol
and the like. Artificial sweeteners include, without limitation, aspartame,
sucralose, saccharine, cyclamic acid, glycyrrhizinate, dihyroxychalcones,
thaumatin, monellin and the like.

Flavoring agents include, without limitation, essential oils, synthetic oils
and combinations thereof. Flavorings may be obtained from such sources as
plants and fruits. A few non-limiting flavorings include citrus oils, fruit essences,
peppermint oil, spearmint oil, anise and oil of wintergreen.

In addition to the above gum base and soluble additives that comprise

essentially all gums, other ingredients may optionally be added to give a finished
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Wat er - sol ubl e softeners that may be added to enhance
chewability and nouth feel of a gum include, w thout
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sugars, sugarless sweeteners or artificial sweeteners.
Sugar sweeteners include, without limtation,
fructose, sucrose, dextrose, naltose, |evulose,
gal act ose, dextrin, invert sugar and corn syrup.
Sugar | ess sweeteners include, without limtation,
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deEwéalgﬁékuﬁ@knw herein the "comerci al chevm ng gum
f or mul atlon will be at the stage of its manufacture

t hatAnyuefit EMge%ubsmqgﬁ anRd any combination thereof may be used in
the manufacture of a chewing gum base or a chewing gum of this invention.

As used herein, a "biocompatible polymer” refers to a polymer or
copolymer that both in its intact, natural or as-synthesized state is not toxic to
living tissue, does not, or at least minimally and reparably, injure living tissue and
does not, or at least minimally and controllably, cause any sort of reaction, such
as an immunological reaction, in living tissue. As use herein, the decomposition
of degradation products or a polymer must also exhibit the foregoing
characteristics for the polymer to be considered a "biocompatible polymer” for
the purposes of the present invention. Presently preferred biocompatible
polymers include those listed by the federal food and drug administration (FDA)
as being safe for human consumption.



with or is just after the bulk gumfornulation is
shaped into a desired configuration for packagi ng. For
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invention, if the desired final shape of a gumis the
wel | -known "stick of gum" the stage of manufacture
that conprises a comrercial chewing gumfornulation is
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I
RTS8 S P st A AU mBBHERL o proen
agg?nymhomﬁtthalpa?cﬁaﬁab |tlhe)|t foznd. oSuglg iemyulision polymerization
char acteri st or . '
prightses el Eows o Ssd Sildt in 68 35 ERESH A ierbired
paﬂfdéﬁéiétpdlym@fﬁ fornhisRhestiin arepthefso-caited Mireoppatieds e
ﬂug ners I ncl ude those,_listed e fe eral food and

FQRPIBRTIPUH 8¢ therq RiPdLY Ba?"ﬁ’gp ando 'r‘%frs human

CONBY Rivierdyg &ﬁanms&er & fheant tHaathe mdmﬁaappbums of a
referstoa ymer that |nthed te eXIStlsyysoora

pom%rr%ftte'splamwwavm dpMeten ifc rwa OpRORYNg
Iorﬁmﬁimgﬁ&oﬁ)ﬁﬁmd%ml\’)"shaﬁéa ih'aﬁ“gi'&hi WGahBﬁlahrfasHbﬁ@bund

particles may be regu i n shape, IS, W thout
th¢ statedsizen, F@mmmpa lf aﬂ avqrggemrtl@e % isgeatad terbe about

20b'Hile wta@ é{iﬁ'pag %é(ar?sjﬁ%# edch inbiVfd 9§(§§ ih r’ngffy

nven particulate poryrrer are genera
papticies nede dined) the hlzep ovouid it ad5aussian disigbytiom (soroetimes

BB 2 T R AR BRI A A ARy By
"alhdnet" Esricant dwatdbe tapex femdmothe axactiyl 200 pm; rather it may vary by
o< RS T i VARt iy 5 LR st 68 Byprpoe sice
wdid petetween 170 ﬁm anvepgBo@mare the so-called "fine

D ot SRS ot Inh a5 here ™
patHitilatedholisheris font alsde200 uim to about 2,000 um, preferably at
present from about 300 um to about 1,000 um. Presently preferred commercial
particulate polymers that have the desired average particle size are DuPont
poly(tetrafluoroethylene)s (PTFEs) 60, 6C, 60A, 62, 600A, 602A, 610A, 612A,
613A, 614A and 640. With regard to particle size, it is noted that polymer
particles smaller than about 200 ym, while they may fibrillate, do not form fibrils
having dimensions appropriate to produce the effects disclosed and claimed in
this invention. ‘

As used herein, "fibrillate” refers to the property of some particulate

polymers to form microscopic elongate fibrils when subjected to a shear force.

The fibrils can intertwine to form masses similar to, by way of analogy only, pads
8



pol ymer of this invention have a dianeter, if
spherical or nomnally so, or a |ongest dinension if
wo 26vgomsys shaped, that group in Gaussi an fashi por/asmunoehset

the stated size. For exanple, if an average particle

size is stated to be about 200 microneters (mm, it

nmeans that if each individual particle in a mass of
particles were sized, the sizes would fit a Gaussi an

di stribution (sonetines referred to as "nornal

of Qie%ﬁ Wo@ﬁ‘%rﬁf‘b} virtle/6f thid BharaterRek, Mhparbdekirdble ﬁﬁ@peﬂks ona

about” 'is meant that the apex need not be exact|y 2

gurmbase,ofithiis inventipny Jihe [AusitenshearfercesmaykappRlied by the end
us8} \fﬁg g%lﬁ# Eﬁewbp 5$§1§?&%@R' t%\éﬁ@wnﬂ%ﬁcﬁd/r? [t8&¢ i $8ch case the

etween 1 nm an or the pur poses
chewirtghgsmi baseof this invieotian comprisesrthe plodyreer Betﬁln stillin its

oo AIFRIo SR 0 R0 AR 0
mdnuﬂé&umgtp;g?emt/dep:qﬁédé ararmwlmg)gnm bzsﬂz imwhidhcteapasticulate
polyradiSiisin ngsnlon & Hiredi R SRIBE I BiseftGydidfed
fibRRindgarticlite polarerstid the 6m%se¢§ oT?-ms ifldrtiomedrestt® DuPont
Wth re rdtolbg)artlcle size,. it not ed that pol yner

fingRawasr p queé%mﬁm'?ﬂﬁd OV&hi | e they may

fi brAd séEheflsin, rWél "p@réérhrdﬂ"ﬁ/t%a‘sirﬁﬂlyd'efmssmdhe weight of a
appropriate to cethegétkects di a*dh h
subMarweiivided ihydheriotal weight olthg dass @1 rial of which the

sub&a?u"cb'f%t&artrefers to the property of soms ‘
particulate polynmers to formm croscopic_el ongate

f i brAS esedhbareinoa é@w&ppbmapré refers fopagaffi mﬁécamm ard
hygﬁdgém&?l%p%@?n ith 0 ?II BF th h&&o QHSWeCEeen

ogy St ee V|rtue of thi
repllaaedtblyeﬂuca'mec Exafpalels Qféuqr@mlyrrw% mw@w@m@ lgﬁlﬁatlon
p lee?ra(?{uo"%étéyfe“%z néﬂg(hfgéﬁﬁoﬁﬁiwb)ﬁthhéhﬁ ?fol);(an dERey
flubeide).t Podsently mbmnetgfcadheqnmrpwsaabf thig invenbiandase t he

Wi um base,of this invention conprises the
DOBQF";’WSE’OE%%V%"&M Il inits particulate form
Al't ewaﬁé yetrein, alehedlitgyufmbase uﬁ;hlbm\mppbhdﬂaﬁirdefsg:ribed as a
t he manuf cturln rocess to provide.a chew n u
IayRISEISPRoRA Q) AEOBRETag SRng AR TBTal gL Foreilo o
relafivVER{thico&tiny 6Eh@)base @p;.fmdanlol é Stlﬂaé@ bﬂthé’cemalim‘c;al
preferredflbrlllatlnﬂ Sartlcu rrersfor ti
forspyighien after itthassbeen sRabed NP2 fairds) ‘i’nP"P‘i’%%‘ guration,
e.§! VathouRliRMAtieR) ¥ Bt ShesthaPWArb& eavto "sticks" of gum for
packaging. The layer of chewing gum base may be disposed over the
commercial formulation before, during or after the shaped gum is actually cut
into individual pieces. "Disposed over” may, however, also refer to the
application of the thin layer of a chewing gum base herein atop an intervening
layer that has been applied to the commercial formulation to aid in adhesion of
the gum base to the commercial formulation.
In addition to thin layers of a gum base of this invention being disposed
over a surface of the shaped commercial gum formulation, a discrete mass,
referred to herein as a "bolus,” of the gum base may be disposed onto, or

imbedded in, a surface of a commercial gum formulation.
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As used herein, weight percent or "w% sinply refers
to the weight of a substance divided by the total

wowioglt73ed the mass of material of which the spbsi8ingB018921
is a part. As used herein, a "fluoropolyner” refers to
paraffinic (carbon and hydrogen only) polyner in which
sone or all of the hydrogens have been repl aced by
fluorine. Exanples of fluoropolyners include, wthout
limtation, poly(tetrafluoroethylene),

POl Wehexerf helRdiv s CEnEvAng lgumn Bage poliyrney bi Aextere of polymers”
fluoride). Pre sently grefe red for the%ﬂ?}&ose of this

refers, thany, af P& apy icpmbipation ghinsdratralans {GROIYRIELS 1.
dns%UQESﬁl"'aﬁavg}ﬁﬁ Wér ﬁsgnytthbﬁni@m%mé’ "htbhﬁe a$ cHewg @9«@\ bases

~as a layer sposed oOver" a commerci al chewi ng gum
in ther futdir@t i on refers to a rel atlvely thin coating of the

bas:;\ éd Re é:%u? 5‘%5%{ tc? ggHFJeth‘élt di torts rather than

formi |on ter een s ape nto a
ex’emd!spa bddylto ednich gus apphﬂd With regaird o the parﬁquiatecmalyraers of

g1 h h I
th|§ é{? pﬁgt stFW \ % w%@d%a‘)&?e%ga% ta'bég@znqr@rcglé% i€d to
opﬂbsing%dfabesroftd‘lpanmmmtbéralhahcamubposntmdbeéimre pulling force

durin afte he shape N actually cut into
appligg @ Hl%ﬁe gi‘}é‘ég“ﬁ?é however, al so
ref s hged hére’iﬁl@ ﬂsﬁ@btam.anif hbh&agdme@ubay@psereforﬂ refers to a

chewi n um base herein ato ntervenin
mikhies 56 BRAlB e TTm EHROEIRFSH s Ao WHeBH esamle taken
at bﬂy%ﬁ}ﬁ&h RRe Phixture villl bR shasﬁahﬁan@fﬁaeéémal W% of fibrils as
fornmulation. In addition to thi | ayers of

thatrin @sampleakenst asy, Q‘?QGGP@%%H‘%WUE? sByt 3%8‘89“?'&; is
éﬁ?ﬁﬁgt e WRL df the %ﬂbu@ BEH'Ipﬁéé ﬁ@ed %o@' b&ChRY @n fast Sikely would

erred to herein as um base may
nobbedexasslycihesarne; @thernﬁbsdlu@’d bleﬁwegn mlvlgéél gAamples dan vary by
| Félﬁﬂb
as%%ége p/(g%lé%ﬁaag“ JFure o?'gﬁﬁglér]r’géq* refers to I‘%%be
takén and angasired| their weighs wdidd riamcm tcaform asyangaian dastnbutlon
ol yners di cus ed gbove as well as any that m ght
ang ajgipgle g ng gum bases in the future. As
useghdesed heréin - H&ﬂIEr mil'trefensabar devioe dorf mdrm-:nrtgwtlte size of

paiiies b ogtn of by PR e anEpared LISt ML FRss bween them
dictated by the size particle being created. Roller mills use a combination fo
forces and design features to achieve particle size reduction. If all the rollers
rotate at the same speed, compression is the primary force. If the roliers move
at different speeds, shear force and compression are involved. If the rollers are
grooved, a tearing or grinding component is added to the previous forces. Roller
mills, which generally operate at relatively slow speeds, do not create much in
the way of fines, very small particles not in the desired size range, and further,
do not create much heat which may be detrimental to the material being milled.
A presently preferred roller mill for the purposes of this invention is the
Hollander beater, a well-known device particularly in the paper-making industry.
Briefly, a Hollander beater is comprised of a rotating, ribbed drum that is located
in close proximity to a stationary flat surface such that the material to be milled

passed between the drum and the plate and is thereupon reduced in size. The
10



this invention, a shear force would be applied as a

sliding force applied to opposing surfaces of a
w®adokiogizes rat her than an opposite-direction pupdi/gg2007/018921

force applied at those points (i.e., an extending

force). As used herein a "substantially honbgeneous

di spersion” refers to a mxture of fibrils fornmed from

a polymer of this invention wherein a sanple taken at

any point in the mxture will contain substantially

HollBRdERBBater teltfs pritatilysomeohipréssion andashear toaceonadlish its
any other point in the mxture. By "substantially" is

PUFRRE®: that the wt % of the various sanples need not be,
and f‘mfsﬁé& plrbéﬁfétkh‘@wih@' gl c@ﬁvpri%ﬁﬁ})cé lhelvireg é@fﬁi‘base of the

rather t wt % bet ween T ndi vi dual sanples can vary
presentinentioneilhexdibibagperior fitamess, BQN“F"GC |na¢+tth;fepb?g@
t
coff i plheSPHRGhetifs JHRENRRACTE ARl BuneSEir pitfoRivs can be
adpisted by diontrolling theowt%of the:fibtillatingparticulaie pelymern that is used

f dev

in B BASE o EINHERT o GRIiAl Holer e dimtiss, ot £8um
hﬁiﬂut&@;atg;mrrbdsemmm iyerition willzze pach thatdt ?@urrgs a relatnvely
create ol.| er, S

SR o B Pl s OB, e o

m@édut!e?]r’géffcirt)l'éswtsfiﬁ @rﬁaﬁ&éﬁ tsﬁbﬁetimn@f sajiaadwhmh“rpdrmmf f oa hygienic
S farce.

begg BB gBYerp e o of SAs pAHRHREAT YRy 1 4 Fith.

redi&@idrin! tAe prindnts sty 6£5barl breAth Mand all@viatied some of the
conmponent is added to the prevjous f?rces

symptoms afidigestyerdffiquitiesdor PEpRleWith 4iGRTS Pt Woé':eéw with excess
stérHSFﬁi %cnoqit? Wntféreﬁ{@réq{ﬁleéméhttd?% wiptivelly EtrBR§ bitéetolchew a

i cl'es not desi red size Tange, and
guiipf tha$ inveotinntmay sarve as arsubstitutareeathes jtems that people

ha%ﬁh%i %@ sulch éé“%ﬁ@ke?ha{eﬁ%h%dﬁﬂélﬁ% A presently

pur poses of this
i nv éNhlle the preparamlh of ficrortegeise ehewing\gumsiia o\ pgsvedovel,

i LAY bl Rphdioc BRSp Ay sl mg;@fépﬁ%@f&@ow
elagtomerliathe guh'obaseedThrs cordsastp mackedlyywithothe current invention,
i eSS bt e R MRy Bk SRR i, B sing
a itémi\@w@man%dﬂ@m ofra fibAkating RFBE! polgmer bFhatis, ted amnunt of
e BONIST HRL R L8 EUEh BRPR 6T QU SHBIar ey oYice all of
thé& RRVhAthgeisiba6Se@hetdiA is from about 0.1 wt% to about 20 wt%,
preferably from about 0.2 wit% to about 10 wt% and currently most preferably
from about 0.2 wt% to about 4 wt%. Even at these relatively low amounts, the
fibrillating polymer of this invention gives gum firmness together with a
pleasurable smooth, soft mouth-feel, which encourages people to continue
chewing the gum despite the increased muscular effort required to do so.
Further, the firm smooth and soft texture will last far longer than that achieved
with most, if not all, gums currently on the market. In addition, it is expected that
the pleasurable characteristics of a gum comprising a gum base of this invention
should also encourage people to chew in a way that applies a direct massage-
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present invention will exhibit superior firmmess,
texture, nouth-feel and controll ed adhesion

wobpesizges. The firmmess and/ or adhesi on propgct/uSHo7/018921
can be adjusted by controlling the wt% of the
fibrillating particul ate polynmer that is used in a gum
base of this invention. In general, however, the
firmess of a gum conprising a gum base of this
invention will be such that it requires a relatively

Ilké"Bfe%s%t‘élier géiris9 ehhanAcing Blodd AowresLIting iniehieficial effects on
uns. The additional muscular effort results in

th%’i’l‘hﬂﬂt@ﬁ he-gY®86i on of saliva, which provi des a
hyg \r? r}jé?a]ek?sﬁ Qithout Befn@%éla QWny' &&lb@laf EHeBry! it E§Sél¢&ﬁéd that

bact er’ aCtIVIt in the nouth, reduction in th

thephighdeelsf shrear I§H@S§|Pé%ﬁ<i|¢ onthe aaﬂwﬂ%e.nﬂj;y@sfﬁ%ﬁh'% ipvention
duﬁ%@m@m’n ﬁ% é\n&yﬂh—:frftb %iBkiates which ﬁ\eﬁ?m\ ‘?nd’?"eéges the

ers or excess stonmac aci d
stréugmmtheterenre @ql.u& efhgum hsfing chewedi \By 90@&relbng tihe egount of

ol M Il PLE S0} SRt reiatty A rptstpogi na
theigml‘m achigess while tfemggehew'ed saarke vaded W{fdé'lm drelativelyewide

R EThEL b Bls AT GRA B R HAEELU e dE e rove

guhiicthaeeknbitdiferi firfhnesseand tiedtagairedifferent ampunts of
base. This contrasts narked 5(?'2 the current
myseyianeftart taphew to matel peoples IRfErencésy i n many cases

si g AGdhfibh Bdfitlof a guith ldotnprfsm@ aagurﬂlba;sle\w tMeszént
amount of a fibrillati n%wPTFE ol

invaRBBnts hats whenItha fDHIEHD PREMGT SAISHEd 908 B13hg RieRently
préfgﬁ%dcffuc;rabcglyh@f@ r\ﬁéé?f‘bél%s@é oF 'tﬁ’@ réﬂdltlrﬁ fihldAed gum will have a

vant ages sclosed herein is fromabout 0.1 wt%to
suaﬁautlamor&d%eqaeaﬂgngbtq/smlbtﬂ swrgespofany tpeo about

10 /\% O/fh@ {}gﬁ D\?\f\g M §"paﬂr Etreaﬁﬂrmaftlﬁ 'BcﬁSF}ﬁHF opth;i’s invention

en at these rel at
may‘rbel mcnrpotaied iintoia CImwnmg guhyrase and fi nnsbed rgﬂémfi' e particulate

forglbf e%ﬂﬂgtﬁn '§é E\ﬁﬁ\jﬁﬂgf’é be Ehé’\@ééﬁltaofth%%rr@kéh%vﬁHQﬁ%nt may

encour ages
bediteillategd diméng the desyifactuting prmssasladhadattem casegfitf isrpreferable
j Fur t

dto d
to a85 the Sl BrSS sontaita B sritied PO TET R s Hteri o 2
coﬁﬂggéEC|alfcrié0{|n @lgum ﬂirﬁ’t&.ulaﬁﬂrf aﬁt:lisc:u@selaﬁ labover iQihce ke amount of
addition, it IS expecte
fibpliating pelymar a0 be "ﬁa\?ﬁigw@iﬂ? Ui %a RIS S thy thinfayer
d.sldb\éeatdm thé @ahdnéhﬁél fEREGIAtios riee mdneu eighiothe balus applied

way that applies a direct nassagelike pre t
to gy ihdo T ﬁaﬁgpﬂ o the sammesza! é%rn?lf'filﬂan hisaorsivle t§|'"gude a

higHdr&#tb6 oPthe particulate polymer in the gum base of this invention with the
concomitant advantage of a more readily obtainable homogeneous dispersion
than can be accomplished when attempting to disperse a relatively small amount
of the fibrillating polymer into the gum base. Thus, while the presently preferred
wt% of fibrillating polymer in a gum base of this invention is from about 0.2 wt%
to about 4 wt%, for the purposes of preparing a gum base in which the
particulate polymer is already fibrillated, the polymer may be incorporated in
amount from a about 5 wt% to about 25 wt%. A non-limiting example of this is
the mixing of a gum base polymer, polyvinyl alcohol, with 20 wt% of DuPont 60C
12



the health of the guns. In general, w thout being held
to any particular theory, it is believed that the high

wo 20082183 shear stress placed on the particul ap€r/us2007/018921
pol yners of this invention during chew ng causes the
pol ymer to fibrillate, which in turn increases the
strength of the entire bolus of gum bei ng chewed. By
controlling the amount of the fibrillating polyner
included in a gum base, the eventual overall strength

fink wdet P TREUR Y s\r@wervvhml sndhewa H‘d]l%\hei@r Svatde Vhe ishdar

wthin a relatively w de range.

stress ARRliehE Iheb0CMaIBRT by The Faealers ielitheiHalRRRiEy rpter cause
thd Egﬁfrﬁé}atﬁ f@‘l“é@ hndll |f1fa‘ifcﬁl‘i3n fthé %@ﬁﬁ@%r@«%&é lhébrporates air into

Ire erent armunts of nmuscul ar effort to chew
the muxtare;wvlp:sb ran@s in plroambng ﬁla%gunma%mmm »Aaalt csaﬁt#?rtcy and

o T TR0 e A5 e 40 USSfkre asures .

asetesuiltasf the mangfpromqo tee 600 willlreehemogeneously dispersed
flu used bol uses of the resulting finished
thr&mﬁ f)f?\e{% sz? S€ubst anti al | y reduced tendency to
st i ahe inventidrahereinthazrhedrygescrivednamd discksed with reference to
previ ousl |culat fibrillatin Iyner 0 his .
NUMETEHE |38ﬁ¥ﬁiﬁffﬁ ‘i%'ﬂl%ﬂtﬁo tip HidertEod teatdhien aV‘a"utm'béEfeem is not
inteRded] MbSEeCtoBETLOAstrled, R beéing lliaited iarany nfanmrbb such
case it Wll fibrillate as the result o@ t he us

embraimegts. oF of example, dhese siilled in ihesartivwiY berpple, based on the
é@é‘éﬂr%h'é?élﬁgtd)i‘é&)@%fze additibRall thb6dintetts not expFessly set forth

preferable to ad gum base contai ning the

hereip; all suek @npmq'mntsoarq within mesqqp@rpfttb'Sdnusm «ci al
chew ng gum fornul ati on as di scussed above. Since the
anmount of fibrillating polynmer can be controlled by
the thickness/weight of the thin layer disposed over
the commercial formulation or the total weight of the
bolus applied to or into the surface of the commercia
formulation, it is possible to include a higher wt % of
the particulate polyner in the gum base of this
invention with the concomtant advantage of a nore
readi |l y obtai nabl e honbgeneous di spersion than can be
acconpl i shed when attenpting to disperse a relatively
smal | amount of the fibrillating polyner into the gum
base. Thus, while the presently preferred w % of
fibrillating pol ymer in a gum base of this invention
is fromabout 0.2 wt%to about 4 wt% for the purposes
of preparing a gum base in which the
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particul ate polyner is already fibrillated, the
pol ynmer may be incorporated in anmount froma about 5
wowkdgslogrsgbout 25 W% A non-limting exanpl e opct/bkRot/618921
the m xing of a gum base pol yner, polyvinyl alcohol,
with 20 wt % of DuPont 60Cfi ne powder PTFE using a
roller mll such as a Holl ander Beater. The shear
stress applied to the 60C pol yner by the "beaters" of
the Hol |l ander Beater cause the polyner to fibrillate
WHAT 1S ClodfigDon, the beating process incorporates air
Into the mxture, which aids in providing the gum base
with a soft consistency and snooth texture. The

rel gtively cﬂéﬁuﬁq\@l@\cﬁas@ Cohidrisiny éflﬁoéﬁrﬁbﬂf lﬂeéﬁﬂé@éte

that, as a res beat’'i ng process,

pobmnérdnmgag aoaNerage pasticle gizenpf t@noahouttﬁ@og«m tgahout 2,000
iR I BRI RRS wheR S ifieGEl 16 gchiltpidsosed

O NUITEr OUS Sp eC| enbo nts
understood that the |nvent|on hereln is not intended,

nor to be con g :
mander by P EHOR R it Pubpioihifie sheBf¥irpssis
imbﬁsé@byaﬂfewﬁndj la dnem adoinepridiag the ohewing glimddaseur es
herein, to recogni ze additional enbodi ments not
expressly set forth herein; all such enbodinents are

Wi thyn thﬂ'neséﬁé\ﬁm@fgdrhltﬁaserbfeﬂélmn WHATeih ShE€lshbhEEBtreds is
A chewi ng gum base, npr.i Si ng @f bj oco h
impased @wra?gham?'rmpanﬁ@illﬁggéﬂ ayacuye 03%9'1"& cerapgsing the

hggpﬁg )0 mm to about 2,000 mm wherein the
¢ part gPes pl | ate when subjected to a shear stress.

2. The chewi ng gum base of claim 1, wherein the shear

SUress | 51' ﬁ ﬂé\ﬁﬁ\dgé r%t}?é’!er@‘ Slaigh'A) %@Pélhsthégaatrf@e size is from

chew ng ase he chew ng gum base of claim1,
abmheBQDwmheabthﬂ Q00 @ws i s i nposed by nechani cal

means during manufacture of a gum conprising the

chew ng gum base. 4. The chew ng gum base of claim 1,

whersi n tTiee phewing gumi base corhpositiab @dtclag01 nwherein the

oo S sl S B AR TRARE B 20

wtep bPtHeslbasd.r om about 0.1 wt % to about 20 Wt % of the
base. 6. The chewi ng gum base conposition of claiml,
wherein the

6. The chewing gum base composition of claim 1, wherein the
biocompatible particulate polymer comprises from about 0.2 wt% to about 10
wt% of the base.

’

7. . The chewing gum base composition of claim 1, wherein the
biocompatible particulate polymer comprises from about 0.2 wt% to about 4 wt%
of the base.

8. The chewing gum base composition of claim 1, wherein the
biocompatible particulate polymer is a fluoropolymer.

9. The chewing gum base composition of claim 8, wherein the

fluoropolymer is poly(tetrafluoroethylene).
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bi oconpati bl e particul ate pol ynmer conprises from about
0.2 wt%to about 10 wt % of the base. 7. The chew ng

w@smslozses conposition of claim 1, wherein the pcr/us2007/018921
bi oconpati bl e particul ate pol ymer conprises from about
0.2 wt%to about 4 wt % of the base. 8. The chewi ng gum
base conposition of claim1, wherein the bioconpatible
particul ate polyner is a fluoropolyner. 9. The chew ng
gum base conposition of claim8, wherein the
fluoropolymer is poly(tetrafluoroethylene).10. A

chewi ng gqum conprising the chew n um base of clai.m
110, TReCRANIIGGHM. APRIPTEING the GHOWIRG G bagg of ofaim 1.
chewing gumis regular chewing gum 12. The chew ng

gum of claim 10, wherein the chew ng gumis bubble |
gum1113. Theechewingrgyng @hckime] Qiwharein theshewing gumpds regular

. 1 hewi ng gum base of claim1 is di sposed over at
Chg‘;é@s({]&%ﬁporti on of a surface of a commercial chew ng
gum formul ati on. 14. The chew ng gum of clai m 10,

ai < o0 TBSCH SR LR o BRI, YR BT Frd LGl B8 bubble

gudhew ng gum formul ation. 15. A nethod, conpri sing:
provi ding a chew ng gum base pol yner or m xture of
pol yners; adding to the chewi ng gum base pol yner or
m xt@r e afhepohewmmgsglimanciaiou10,5vhein a laperuof the chieWwing gum

of a bioconpatible particul aie polynmer tha .
bap of IR L ARBRSEH BB PblFachS SO P btace.af g pmpnercial
chawwgﬁmf@mﬁt@nt_ he m xture of chew ng gum base

pol yner or m xture of polynmers and the bioconpatible

particul ate polyner to forma substantially

honggeneote dhawigsgdh dtfcidind 90, Whéiedl ali g9 BPaid Bhéwing gum
polymer in the chéw ng gum base polynmer or m xture of
bage|of elaim 1 isdispreed@VRLAr BTto & syrface! araMENGreg| chewing gum

forfif4iigly. 9um base polymer is
15. A method, comprising:

providing a chewing gum base polymer or mixture of polymers;

adding to the chewing gum base polymer or mixture of polymers from about 5
wt% to about 25 wt% of a biocompatible particulate polymer that fibrillates when

subjected to a sheer force;

applying a shear force to the mixture of chewing gum base polymer or mixture of
polymers and the biocompatible particulate polymer to form a substantially
homogeneous dispersion of fibrillated biocompatible polymer in the chewing gum

base polymer or mixture of polymers.

16. The method of claim 15, wherein the chewing gum base polymer is

poly(vinyl alcohol).
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pol yvi nyl al cohol).17. The nethod of claim 15, wherein
t he bi oconpati ble particulate polyner is a
wo baogioned yner. 18. The method of claim 17, whergus20bhe1s921
fluoropolyner is poly(tetrafluoroethylene). 19. The
nmet hod of claim 15, wherein the shear force is
supplied by a roller mll. 20. The nethod of claim 19,
wherein the roller mlIl is a Hollander beater. 2 1.
The nethod of claim 15, further conprising disposing a
| ayer. of Theemethixt ahtlamh 1%, nhepeiertae idocbrapatibleqrarticwlate

at | east ortion of a surface of a conmmerci al
po'é’ﬁ?é%'ﬁ@fﬁiﬂﬁgpe‘ymﬁ ation such that the w % of

fibrillated bioconpatible pol yner |s from about 0.2
wt % to about 10 wt % of the total ht of shaped
comtr ci diheguethast alelatm dr. W\%e'f‘ﬁge QRN IS/

&ﬁgﬂ% 8 rsion. 22. The nethod of claim2 1,

erelﬂg ﬁ{aehanboﬁ/oggf fibrillated bioconpatible polyner

is fromabout 0.2 wt%to about 4wt % 23. The net hod of

cl ai, antlzﬂ Heﬁ%d 8PHBH13I'5n9/l'@r§ﬂ°tﬁb%e%rl?&lclésis%Lpbh@d by a

subs nogeneous di spersion on or
rolenmiiice of a commerci al chewi ng gum f or nul at| on such
that the wt% of fibrillated bioconpatible polyner is
fromabout 0.2 wt% to about 10 wt % of the total weight
of 2bapedheomethad af clgirm 1S whereini tbe rpliesmilhis a Hollander
b stébst anti ally honogeneous di spersion. 24. The net hod
Bt€cl ai m 23, wherein the w%of the fibrillated
bi oconpati bl e polyner is fromabout 0.2 wt% to about 4
W % .. . .

o21. The method of claim 15, further comprising disposing a layer of the
substantially homogeneous dispersion over at least a portion of a surface of a
commercial chewing gum formulation such that the wt% of fibrillated
biocompatible polymer is from about 0.2 wt% to about 10 wt% of the total weight
of shaped commercial gum formulation plus the substantially homogeneous

dispersion.

22. The method of claim 21, wherein the wt% of fibrillated
biocompatible polymer is from about 0.2 wt% to about 4wt%.

23. The method of claim 15, further comprising disposing a bolus of the
substantially homogeneous dispersion on or into a surface of a commercial
chewing gum formulation such that the wt% of fibrillated biocompatible polymer
is from about 0.2 wt% to about 10 wt% of the total weight of shaped commercial

gum formulation plus the substantially homogeneous dispersion.

24. The method of claim 23, wherein the wt% of the fibrillated
biocompatible polymer is from about 0.2 wt% to about 4 wt%.
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