CHEWING GUM COMPOSITION FIELD The current invention relates
+ to the field of confectionaries, in particular chewing gums. BACKGROUND

Chewing gum has a rich history; in fact it appears to literally predate

history. Archeologists have discovered evidence that prehistoric men and

wignensappasently chewed on lumps of tree resin for pure en; ﬂ;ﬂ o7/018921
More recently, " the ancient Greeks were known to chew masiti

chewing gum made from the resin of the mastic tree. In the Americas, the
Mayans chewed chicle, the sap of the sapodilla tree and the North
American Indians chewed the sap of spruce trees, passing the habit along

to settlers. The mo % 2\ViN( however, began
in the 1880s with the mt%%s Tiction o%@% é y %%%r brothers
followed shortly by the Curtis brothers who in 1 became the first to actually
sell chewing gum. Until the late EgZ0ss chewing gum had little, if any,

flavor, L OVersi t that was ¢ Irec e n a Kentucky
drugglftgq w%r?og hef rsﬁ?nmiggaeosedq ﬁvﬁg E’ﬁ REHOPEESE, theparticutar
ebRifdReH B Ning gum through history was forever set It was not

until 1928, however, that a trulyggammesat #ble gum entered the

marke e sthe re sult of nd|p|t us event that brought Walter
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wiKcess nhaeddiydn BTIigasiveytRAE!F fReWIatHaHI VOIRRREERAE by the
AFRUA ers who in 1848 became the first to actual y ssll chewing gum.
Until the iate 1870s, chewing gum had (itts, if any. Bavor, an oversight
that was corrected by John Colgin, a Kentucky druggist, who for the first ime

added sugar to chicle. As a result, the course of chewing gum through history
wag forever set.

it was not uniil 1928, however, that a truly commercial bubble gum
antared the marketplace as the result of a serendipitous event that brought
Wailter Diemer, an accountant for the Fresr gum company, into contact with
bubbie gum formulation, which fascinated him o the extent that, without any
training. he preceded to experiment for several months unt eventually he hit on
a formulation that become perhaps the most recognized name in bubble gurm -
Dubble Bubbie.

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 produclion which has been associated with
reduction of bacterial activity in the mouth, reduction in haiitosis or "bad breath”
and alleviation of digestive difficulties in people with ulcers or thosae having an
excess of acidity in the digestive tract. Chewing gum has even been associated



with improved memory according to some studies in which gum-chewers
scored 25% higher than a control group on immediate word recall tests

and 36% higher on delayed recall tests. Chewing gum has also been

indicted as a means for counteracting the irritation caused by changes in

air prisisupecdtad mgemitoiragetording thasrhe enuestsmatetlitag oveci¥ivers scored
billigg, ewi m each year in the United States, alon :
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from 200 pm to 2,000 pm, wherein the particles fibrillate when subjected
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In garerfabodiaténtsof This dirslasy gy rthbaslacst thsessrisimpasebbyrovides
chewi m comprising.the chewin base. In an embodimen

of S S S TP Pl B oot
dunArigasiansfadtoifeeo Hasitakl e onopesiieg.the chewing gum base. In an
embodiment of this disclosure, the pasiig|gssae is from about 300 pm to

about 1,000 pm. _ _ ‘
In a first aspect, there is provided a chewing gum base, comprising a

biocompatible particuiate fluoropolymer having an average particle size of from
200 ym to 2,000 um, wherein the particles fibrillate when subjected to a shear
stress.

Thus, in one embodiment, the present disclosure relates to a chewing
gum base, comprising a biocompatible particulate polymer having an average
particle size of from about 200 um to about 2,000 pym, wherein the particles
fibrillate when subjected to a shear stress.

In an embodiment of this disclosure, the shear stress is imposed by
chewing a gum comprising the chewing gum base.

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

In an embodiment of this disclosure, the particle size is from about 300

pm to about 1,000 um.



In an embodiment of this disclosure, the biocompatible particulate polymer

comprises from about 0.1 wt% to about 20 wt% of the base. In an
embodiment of this disclosure, the biocompatible particulate polymer
comprises from about 0.2 wt% to about 10 wt% of the base. Inan

embodiment of this disclosure, the biocompatible particulate polymer
comprisestrateamRRAImenhefdhis sbstearotheraisepasetible partigulate

empagimanicon iscdisesupsuine Pieampativls petien diamolymer is a

fluoropolymer. In an embodiment of this disclosure, the fluoropolymer
is poly( e AHABEBRRAURET oF thif diselesie alsebiotrBteainp Rafie  fte
chewing guconoamepssiog tiscohewingBum Lase ob thefisthspasteln an
embodiment of this disclosure, the chewing gum is regular chewing gum.
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In an embodiment of this disclosure, the chewing gum is bubble gum.

In an embodiment of this disclosure, a layer of the chewing gum base of
the first aspect is disposed over at least a portion of a surface of a
commercial chewing gum formulation. In an embodiment of this

disclosure, a bolus of the chewing gum base of the first as!{oect is disposed

over or inth A'SGRROS BT LSRR AIsglesRiGbier iR Rarticulaiea

thidospectdherdsissironided @t Methet, eoatpisingnprarigiagashewing
gum base, palymer or.mixture of palymers: adding.to the chewing gum
base polyﬁﬁéérxgﬁr}lﬁg Lﬁ%%? B%b@}h%)eg% Pos%f%¥%%3‘8 TRk gargcuiate
bioelipatilsie: phxiopeierfrioropolymer that fibrillates when subjected to a

sheer forgg; i . i hewing gum e
polymer o T S P el egnecre
to ﬁﬁﬁ@"@ﬁlbstantially homogeneous dispersion of fibrillated

biocompafibiespebABeIsiEte s BRNINEEUELRASERANIBE) Ph IR Ghg the

polymers. An embodiment of this disclosure is a method, comprising:
protIEME R BHBGARP IR S BSRFAEr or mixture of polymers; adding to

the chewiligagusmbasierpolysietioumbtdteitnel¥mMeim i QU RO R %hewing
to ut 25 wt% of a biocompatible particulate polymer that fibrillates
wheén subjected to a sheer force; applying a shear force to the mixture of

chewing du@nbersbqstiyené iobihisixdisrdoetimoyimerscaniddheidiocontpstibem.
particulat W ially. ho eneous dispersion of
fibrillated %@oﬁ?ﬁ%@ﬁ@rﬁg %%t%%%c%]wua[r?gg %rrﬁefgtﬁgecbégwiﬁi%%?n base of
misiEr of ppaidrlispospd svemablirsistenpotivnsofis dudare, éf sheommercial

abewevmeiiieeh faeahsmdng gum base polymer is poly(vinyl alcohol).

In an embodiment of this disclosure, a bolus of the chewing gum base of
the first aspect is disposed over or into a surface of a commercial chewing gum
formulation.

In a third aspect, there is provided 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 5 wt% to 25 wt% of a biocompatible
particulate fluoropolymer 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 substantiaily
homogeneous dispersion of fibrillated biocompatible polymer in the chewing
gum base polymer or mixture of polymers.

An embodiment of this disclosure is a method, comprising:
providing a chewing gum base polymier or mixture of polymers;
adding to the chewing gum base polymer or mixture of polymers from about 5
wt% to about 25 wit% of a biocompatible particulate polymer that fibriilates when

subjected to a sheer force;



In an embodiment of this disclosure , in the above method, the
biocompatible particulate polymer is a fluoropolymer. In an
embodiment of this disclosure, in the above method, the fluoropolymer is
poly(tetrafluoroethylene). In an embodiment of this disclosure, in the
above method, the shear force is supplied by a roller mill. In an

emBRRIHNSHR GPARE Fis@dedRe miiEeplovaaEe SeHeAgs B vINGE o mixture

Hobiapdpihsatend the blcvoemiokinpentail dNsdissrsuteidhe akevetantially
method further comprises disépcési,%;ga I§¥er of the substantially
S

homageHEDT thSPErSISIT BV BERIBRAGPI RptEEE oRdhe chewing
comme fcaakaidwing gumifonmubdivorysch. that the wit% of fibrillated
biocompatib ris.fro out Q.2 wt%.to,about 10 wt% of the total .
weight 0?1 S é%%%?r‘%méﬁéig%geﬁmd}%ﬁ% A |bir?optm?s %%Vseuﬂﬁgttg]r?tcﬁaﬁye C%ewmg
ho@igdrmssusdisper siarely(vinith aleodsibodiment of this disclosure, in the
above methad, dheudih &l fibriliaiessbiosarapatibic. elyIaL s rpm aRoUL

0.2 wt% to about 4wt%. In an embodiment of this disclosure, the

metisE el Rl fLPATEF BRI 8idp GG W BRINE ¥F the substantially

homogengpys gifBeksigBreBRMiD@RBYIACa Pl cHBREIEa Shewing
gu formtélation.suclgytgat ttt]’e wit% of fibrillated biocompatible polymer is

frof RSO Wioh 2o HB a1 e FRIY total weight of shaped
commercial guenfbotivhatiooittus thechigostantialy Abovegereawts the shear
dis, ion, In,an embpdiment of this disclosure, the wt% of the
fibﬁ%%%ﬁ%%%lgﬁg%%%ergqgﬁr%@"is from about 0.2 wt% to about 4 wt%.
DETAILED DESCRIPTION
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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, soméroarakmbthtinrariboistig istiérsisrdisoubsaxbbetomeatbalethasoller mill is
others own indhe art but not expressly set forth herein, to known

commercial gum bases, of which the actual composition is often

maintained? a5 sTHhadimesicf g disdlaguenihreptiaygune thaseithenrymprises
be gleysioned teax/@fnamﬁé%uagi%ﬂéi%olﬂdggﬁémre%gg%mak%m least a

particulate polymer of this invention may be used in a novel entirely ab

in/ P QLIRMRI FerRACRton ST iy Be Q&H’é@fﬁ"&'%ﬂﬁ’nﬁéﬁ’ﬂé‘ﬁat the wt%
forafifiBtiteted biddistariamlly, pehewiRgsorsm basg e madedsiRaatibofiem, of the
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considerable use In c ewing gum ases. As for the o ers. dus Ho

thdikitlefegttioopmapdive cotye st de deamabiei Optive¥opronitsittéviatt also
to advanqgs:in dhe,6RBRUARLALES: SYRRsTiFP AW ReET RaVE:PAA Rlﬁmgpoompruses

them as ingredients of chewm%ﬂeum base. It has additionally been found

that SPRTHEIE PBlymetdiesrbvEietaly RomrosrerimlisRaB QPR GRilg 2
of thefaedusph PEEHEESRN TREOMEEIUMTTE WIthRBI0 e ltasting MRVRIY, of fibrillated

improved te rea d redu ed ta kln Exgmples of polymers that can
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ut;éfgb%gg%soprens copolymer, polyvinyl acetate, polyvinyl butyl ester,
vinyl ester-vinyl ether copolymers, polyethylene, ethylene-co-vinyl acetate

copolyméf! @ihgraeedinerpoll s tindonaieyihy wiloditbefibliaee, vinyl
acgigtaraparin RIAEGeRRIMET-YYePs Kesinesisssiangdixtures of any

of the preceding. A chewing gum base ma also contain a number of

additional components such% %mﬁ% HRitaE5h, plasticizers,

softenerspwaxes, }'&i?rﬂwldﬁrﬁﬁfar@‘@@ﬂﬂt&@é’drm@@@ﬁ@ﬁe@é@ﬁiaﬁy water insoluble
PIasI| |zers arq?aédded t ewin bases to v ‘t\y the firmness of the
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a”ﬂéll%&&%&’{hséfﬁﬁt’&gﬁlBl?eﬁ%%éS j‘g ar ater nr%; ,!QSS %e z%”{ﬁdsgr%renor all of
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emulsifiers to render hydrophobic and hydrophilic components of the gum

beRAYAIGIBIR S HRBIE A R AN RIBRLBHHHENESaS iRt {iRmasemmercial

hy@m@ga@qﬁmmﬂw@vm@wgq yegptablaikidrondes. din@dltkr words, the
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tri rides f ids such as, tearic, oleic,iinoleio
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Waxes ¢a [l?e 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

propertieb! 'éfqﬂ@a@mmhsmww@@%elm&aad@ammamarwtaqcmnawmm

WXRS$ef v @Sins such as, without limitation, leche, caspi, tunu, sorva, nispero,

jelutong, guayle, perilio, gutta percha, gutta kataiu, chilte, gutta hang kang,



5 WO 2008/027383PCT/1JS2007/018921 cambia, beeswax, candelilla,

“rice bran, etc., and synthetic waxes such as mlcrocrystalllne paraffin and
polymethylenes (Fischer-Tropsch waxes). Antioxidants prqtect
oxygen-sensitive components of gum such as fats and flavo_r o!ls and
geeraltyoromiribute to the shelf-life of the gum. Suitable ant|o>E<,|g.@rg]t§20Gw18921
include, without limitation, tOOOpherols, ft-carotene, butylated

hydroxyanisole (BHA), butylated hydroxytoluene (BHT), vitamin C and

propyi gallate. Colorants that may be used in a gum bgse_ include any
FDA-approved coloring substance and include, without limitation, plant

f [ nthet FD C colorants and
%%@& |rOX|§ Qgrgﬁgf%%b %ﬁ?@%ﬁ%ﬁﬁg afnat%xtu .ﬁg%é%%’ﬁ%%cmﬁﬁo%‘ﬁ finds
RsitaRhssie &ﬁ?@m&%@ Befrth samnﬁmmame@@umm only to the

daotthatshieptesyanngrasi d %&ﬂ% to
@mm%%%%ﬁw HASEA Il Sehain e
: Syt @WIWEH@Q@@@SW mhaﬁlsgmﬁ@ﬁ!s
; a\s:"i'i';‘:"— 3
_ sy : g?!amp gmpmvaﬁ textiure and
reduced tackiness. Examples of polymers that can be used in chewing gum
bases inciude, without limitation, styrene-co-butadiens copolymer,
polyisobutyiene, polvisoprene, isobutylens-co-isoprens copolymer, Dobyvinyt
acetate, polyvinyl bulyl ester, vinyl ester-vinyl ether copolymers, polyethviene,
ethyviene-co-vinyl acetate copolymer, vinyt acetate, polyvinyt alcohol, vinyi

alcoho! copoiymaers, viny! acetate-co-vinyi laurate copolymer, woeod rosin esters
and mixtures of any of the preceding.

A chewing gum base may also contain & number of addional
components such as, again without limitation, plasticizers, softeners, waxes,
antioxidants, colorants and inorganic fillers.

Plasticizers are added o chewing gurm bases to vary the finrmness of the
gum base and inciude such compounds as, without limitation, ghvcersl or
pentaeryiritol esters of partially hydrogenated rosin, methyl esters of rosin and
the like or synthetic plasticizers such as terpene resins derived from o-pinene, §-
pinene, d-limonene and mixtures thereof.

Softeners are genarally used o modify the texture of the gum bass
although in some casges they serve dusi a purpose, both modifying the texure
and acting as emulsifiers to render hydrophobic and hydrophilic components of
the gum base miscible. Softeners include such compounds as, without
fimitation, hydrogenated and non-hydrogenated vegetable oil; mono-~, di- and
triglycerides, fatty acids such as, without limitation, stearic, olsic,linoisic and
linoienic acid; cocoa butlter, lard, acetylated mono-, di- and friglycerides, glyeeral
monosiearate, glycerol triacstate and lecithin.

Waxes can be added to a gurn base o aid in the curing of the final gum
produet and {0 improve the texture, shelf-lifs and flavor-releasing properties of
the gum. Suitable waxes include, without limitation, natural waxes such as
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Water-soluble softeners that may be added to enhance chewability and
“mouth feel of a gum, include, without limitation, glycerin and lecithin.
Sweeteners include sugars, sugarless sweeteners or artificial sweeteners.
Sugar sweeteners include, without limitation, fructose, sucrose, dextrose,
nvadiosm/deraglose, galactose, dextrin, invert sugar and corn S

Sugarless sweeteners include, without limitation, sorbitol, manm%ép $2007/618921
erythritol, xylitol, matftitol and the like. Artificial sweeteners include, without
limitation, aspartame, sucralose, saccharine, cyclamic acid,

glycyrrhizinate, dihyroxychalcones, thaumatin, monellin and the like.

/ORRY RASOLS. tli |tat|o ssential oils, synthetic oils
and cﬁ%naﬂos%%r%%%é&%nn%;s Ma ﬁ W@&%WWW &4Greas
RPRRe e alinardanimmatyia s |®5@h@hﬂ°@wm wilsef)it

essencestiperipetminLoiSPORIH SEARSLORAMPIRICERY, 26 fate
t and 0, bIe es_ that comprise

oAl éﬁ‘m?%‘*%%“? Eﬁen%@ria%ﬁ e gt g

ﬁﬁ&?f@ﬁ@ ”"'u*”frf“' m@g@sﬁbﬂfﬂétﬁ

H@QW&GQM@%@#W v
@gj,éééoplements breath freshenlng agents coolants smoking altemafive
agents_such as nicotine, medicaments/pharmaceuticals, arid weight loss
agentsﬁmtamms that may be used in a gum base include any FDA-approved

coloring substance and include, withaut limitation, plant extracts, fruit and
vegetable extracts, synthetic FD&C colorants and ttanium dioxide.

Inorganic fillers aid in texturing the gum and include, without limitation,
calcium carbonate, aluminum hydroxide, alumina, alumina silicates, magnesium

carbonate, dicalcium phosphate, talc, magnesium trisificate, magnesium
hydroxide and silica get.

In addition to the relatively water insoluble materials that comprise the
chewing gum base, a finished chewing gum product aiso generally includes a
number of watsr soluble components that may inciude additionat softeners,
sweeteners, flavoring agents and combinations of these,

Water-soluble softeners that may be added to anhance chewability and
mouth feel of 2 gum, include, without fimitation, glycerin and lecithin.

Sweeteners inciude sugars, sugariess sweeteners or artificial sweeteners.
Sugar sweeteners include, without limétation, fructose, sucrose, dextrose,
maliose, levulose, galactose, dextrin, invert sugar and com syrup. Sugariess
sweeteners include, without limitation, sorbitol, mannitol, ervthritol, xyiite!, mattito)
and the itke. Artificial sweetsners include, without lirnitation, aspartame,
sucralose, sacchanne, cyclamic acid, glycyrrhizinate, dihyroxychaleones,
thaurnagiin, moneliin and the like.

Flavoring agents include, without limitation, essential oilg, synthetic cllg
and combinations thersof. Flavorings may be obtained from such sources as
plants and fruits. A fow nor-limiting flavorings inchude citrus oils, fruit essences,

peppermint oil, spearmint olf, anise and oil of wintergreen.

in addition to the above gum base and soluble additives that comprise
essentially all gums, other ingredients may oplionally be added to give a finished

&



As uai herein, a ‘chewing gum" refers to a final product that corn chewing
'gum base with all desired additives including, of course, a parficul
fibrillating polymer of this invention, and that is ready for packaging, sale
and - consumption by the public. As used herein, a "commercial
clvewagsgrirriormulation” refers to a composition comprising Qer
commercial chewing gum base and all of the additives that norma
comprise that commercial chewing gum except for a dusting with a sty
substance such as rnannitol, which is generally applied as one of the final
steps in the manufacturing process to reduce tackiness and stickiness of

W ,

mawmnmsfbmaifaﬁe@ﬁ@ DELETS @mgmg&
gmmm@mwr& FiRbEXRMN tation, for
%g%m % nvention, if the desired final sh%%%gdn%ﬁ% rmgcea me and
wn o ‘gum," the stage of manufacture that comprrses a
comme Wmfﬁuﬁn Srbialles
hori dbid e
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‘ : Any of th

nd an |nat|onthereof may be usegé in ther o iey
manl%ac %@gﬁg c%gffsg Rk r@@ &Bf 5@@%&&%@%@@%@@% and
" ROREETRtSRiRY £ ermeddmpatibie polymer refers toa polymer or _

COpolymerm bmw Sl ATRALL AL, % fate s r}%tt |c
Y, |njure

féﬁ %ot or at least m|n|maIIy and repara
tlssue an oes ammfﬁfﬁaff‘ma%ﬁ%fnﬁﬁwedﬁé@rmm&m%
%@%Wﬁgwaﬁ Mmmmf &r i"-"fﬁ W%i’ Ao fery Wgﬁ“ﬁ &

__ _ aradat 1eF Must als
ihit I’IStICS fothte%s&qnger to be %eﬁs She'e?

bIocompatrb?e ponmer OF the? purps f%ﬁé@ PraERRRRARGBtick

e DERRESSRd GUs: kﬁgmﬁpﬁﬁgm|mr@s@ m&demmteﬁwrﬁ@%ﬁm
edevdtiant el gadttinsiatienifile AManufacture that just precedes, colncides

with or s just after the bulk gum formulation is shaped into a desired

configuration for packaging. For example without imitation, for the purposes of
thig invention, if the desired fina! ! shape of a gum is the well-known “stick of
gum,” the stage of manufeciure that comprizes a commercial chewing gum
formulation is anyiime afler the builk gum has been rolled out into sheets of the
desired stick thickness.

Any of the sbove substances and any combination thereaf may be vesd in
the manufacture of a chewing gum base or a chewing gum of this invantion,

As used hersin, a "blocompatibie polymer” refers to g polyrmer or
copolymer that both In its intact, natural or as-synthasized state is not toxde to
living tissue, doss not, or at least minimally and reparably, injura livirg tissue and
does not, or at least minimally and confroilably, cause any sort of reaction, such
as an immunological reaction, In lving tissue. As use hersin, the decomposition
of degr‘adatncﬂ products or a polymesr must also exhibit the foregoing
characteristics for the polymer to be considered a "blocompatibie polymer for
the purposes of the present invention. Pragsently preferred biccompatible
polymers include those listed by the federal food and drug administration (FDA)
as being safe for human consumptior.
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as being safe for human consumption. 7 WO

-+ 2008/027383PCTIUS2007/018921 As used herein, a 'particulate
polymer"” refers to a polymer that in the dry state exists as discrete
particles, which particles may be of any shape. For example, without
Imnitasmrzthesindividual particles may be regular in shape, th ithou
limitation, spherical, ellipsoidal or polygonal or they may be r?ﬁ%%fg\#mmmmn
shaped. For the purnses of this invention, suitable particulate polymers
are generally prepared during the polymerization process, most often by
emuIS|on type polymerization in which the conditions are carefully

ked, 1004 agol n of he rticles as form. Such
emulsion polsegh%%%o% r%ﬁééés%%s kh%(%%t%? y@ﬁfe%‘%ﬁ fnéhe dry
W%%ﬁtﬁﬁﬁ@@ﬁiﬁjwtﬁ%ﬂ@ ’“ thiay| hectitiomyaseadbe. For

soacapied w:mpommﬂm@rwim@aye@@@w%gﬁ%%a@%’%m, that

n tlcle ize is meant that the individual
%afgﬁ@%ges of rguta%%}é mer o |hve Eé Rabe %Qr%@%%?? Eifaapgrandomly
s V96 Hop BusrRRes @frﬁ@ﬁsmmmm apeiily rme gmymm ars

%42? g&gegﬁ to bﬁer&gout 20! mlcrometers pm) it means hat %f
each indivi article Ina mass Of particiat Were %WW@?@W@H@M

Jaihtn fot

N mmam sk iaicabouh BTG b %ﬁ; H%%%%H%%%&
rather it ma vary by as much as 15% from
the glven t\)/%Cﬁ’e %r%lét{ %93%@%% e glven M gﬁm&ﬁvﬁ%@ﬁetween

R HRES R pihas thosgofferpi ipoBes shiishotmien, the average
partlcléssfmmW@ﬂw@ta@@wmaérﬁmemhw&@ %@Qgg 2090
piRrRie i ahl A ABSAN AR aho &9%0.40%#} QL L 00 ygégg%g%'y

greferred commercial partlculate mers Have th

fEfALDR el M%W&@ﬁ oFoRtigyrR )8 (el
the s6a64a Wﬁﬁﬂ@ﬁaﬁﬁ% if @ﬁév@'k@é Iiﬁ@ﬁg@%&@t@ QAL g@ wﬁ@%&%
t igles smaller than m while
%ée%f%gﬁ%rsﬁ%t%gqno bghlqé?ﬁg\?ﬁg |men5| % Fitass of

SHRE ARt h@c‘fm%fﬁ.aaﬁww.mﬁa@mn (w&m
w@m Uil late! raletstotthitopro pa e oive e AaiGi| alnne els {0 gy

MW@F@&&%@@@%%@@%MH&P Iar : éﬁg 0a 2 shear é‘%%eﬁ gﬁ%}f vary by

flbrlls gan m@t ine tﬁ%form masses simi way of'an
@ given value, in the ex&mgie given, the averags size

wwusa be between 170 um and 230 um.

For the purposes of this invention, the average pariicle size of 2
particulate polymer is from about 200 um to about 2,000 v, preferably at
present from about 300 um to about 1,000 um. Presently preferred commercial
particutate polymers that have the desired averag@ pariicie size are DuFont
poly(tetrafiuoroethyiens)s (PTFEs) 60, 6C, 604, 62, 6004, 6024, 610A, 6124,
613A, 614A and 640. With regard to particie size, it is noted that polymer
particies smallar than about 200 um, while they may fibrillate, do not form fibrils
having dimensions appropriate to produce the effects disciosed and claimed in
this invention.

As used harain, “fibriliate” refers (o 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 io, by way of analogy only, pads
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8 WO 2008/027383PCT/US2007/018921 of steel wool, and by virtue of

this characteristic, impart desirable properties on a gum base of this

invention. The requisite shear force may be applied by the end user, the
gum-chewer, as the result of the chewing action itself. In such case the
cheysigaumbase of this Invention comprises the polymer herein still in

its particulate form. Alternatively, the shear force may be appl%%lp usr%%w@wm
the manufacturing process to provide a chewing gum base in which the
particulate polymer of this invention is already it a fibrillate form. Presently
preferred fibrillating particulate polymers for the purposes of this invention

ar l&hegDuP nt fin% powder ymers mentioned above. As

GRS S Se PRl S Gy tons &y o rane drytittia properties on 2
sussthase dividedyp tietotdheoightisfithehmask ofenateriss efowhiehtibene end
WRslaneYinaddslver, afsertie @&é&%&%@&%&@@&! Sﬁiose.%c case the
%%ravgfg&)%on an %dg%gen,onl%%émer In which some or all of the
yarogens avEBesh FEpILET By TEoMRE SER hfpReUERAL BRoBE kI its
ipalticela irditativativedly @etrafivardetoylens) be applied during the
RBAREAL 1R4ene)ARdiaely (vldeng SNede) ik M%%ﬁ articuiate

pse.of this invention is poly(tetrafluoroet .
© TRUR < AT B2K. (1L A (RS aBerese
e .u;: adprmerefiakivhowingsrmidnie datonicelers tha DuPont

Eﬁl@tlﬁ RIRidheRase-apRledioa sifage of the commercial
formulqlgjs(i)ns%fégﬂ;I it has beeha ed into%&;ired end-product ]
configurat%n,‘e.ge;?ev{/ri‘ﬂﬁ%ﬁ{q REfiCMChiat o TRV RIS i igyreiont of a
ssthakanes giriv ast padhadnigl walohtyeiitoé chessny quiebasefmaichdhe
dispaandeones Hrgcommercial formulation before, during or after the
shape m | tually cut into individual pieces. 'Disposed over may,
howev%fg; Lé‘a?s%éﬁ%e’? o t%("ﬁ ASPTES! ?(')nﬁ%:a fRER AR P Eicdeahng gorh

AR aRicT XiopPEAMRISH B ByeethasHad theehwisptiedadive been

iy fourinal enderpid R dle RO HBR INRLBRS QMR limitation,

88@@&%%@&%%%‘8&; poly{hexafiuoropropylene) and poly(vinylidene

fluoride). Presently preferred for the purposa of this invention ie

£%
ih
e

poly(tatrafiucroethyviene).

As use herein, a chewing gum base of this invention that is described as o
tayer "disposed over® a commarcial chewing gum formuiation refers o
reiatively thin coating of the base appiied to a surfacs of the commercial
formutation after it has been shaped into a desired end-product configuration,
e.g., without limitation, a flat sheet that will be cut into "sticks” of gum for
packaging. The iayer 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, howaver, also refer to the
application of the thin layer of a chewing gurn base hersin atop an intervening
layer that has been applied 1o the commercial formulation o aid in adhesion of
the gum base o the commercial formuiation.

Iny addition o thin layers of 8 gum base of this invention being disposed
over a surface of the shaped commercial gurmn formulation, a discrete mass,
referred to herein as a "bolus,” of the gum base may be disposed onte, or
imbedded in, a surface of 2 commercial gum formulation.

9



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. 9 e
2008/93/6383PCT/US2007/018921 As used herein, a cheP

base polymer of mixture of polymers" refers to any of or any com e{t}gﬁnsm
of the natural or synthetic polymers discussed above as well as any that
might come into use as chewing gum bases in the future. As used
herein, a "she r force" refers to a force that distorts rather than extends a

body to.which it I| d With re ard the rtlculate polymers of this
mvent%?%l %gégﬁe%%%?cegwou%w B app B GmIReymers”
RIS AE Rl asTacp st %@E’h@f %ﬁ@%%mmﬂﬁ' iptictionypuding

f@m%@l%@é%@@@%#tﬁéﬂr@ deNCipeS WS Lise aéﬁﬁ%@#%@@ bases
?n Sian! aIIy homogeneous dlsperS|on refers to a mixture of fib
rmed from a polymer of this invention wherein a sample taken at any

point irfthe#ikliresiviictrtiair Satnstarafaly the Sarne tnfodifibtisataer than
Mhﬁ@§&ﬁ@}&m&ﬁﬁﬁﬁ)@@§|@@9% - PRI E%Mé&é%ﬁ%em of

t% pof the vario am need not be, and in face
%g%g S%%\)@bhl%ﬁ %%\éé%(xg@g?&mrg same ?ﬁggtﬁg fBaER frrRe

CRARBE Sxioaps By %ﬁ%ﬁ‘@%ﬂ@ s8thekien Iaﬁ@awmﬁmmlaaum@fgm
applibdrnftise e (ke RARGIRAR r%g@gr weighs would tend to
form a i%glbutlolg %ao%nﬂ a}\%nle |screte wt%. As used
hereln "roller M TeTers ablce R raRIsry Hlsasepdafessipy

WI@%‘H’@ Bf ﬁﬁﬁ%%@%ﬁ@?@ﬁbaﬁmr@f\ﬁm gpardebovivemirtremampie taken
slictayqublyt thersizepaticleib eingere aled RS HS USRALLNDINRILD oo

il SAn eI SRS AR paIc e redUctor ol e

rollers rotate at the same s c%pressmn%
TSRS Ve ?@ﬁ%ﬁéf%mb%ms SHERRI RS BE o debhep ssibriact likely would
AP EREYPS O Rt Tt T caner e SHDE (an vary by
|veloaslgﬁ‘%s gé%@é%%%nﬁ%gegte%i%m%? aﬁ Ladi e% W}Pgﬁﬁﬁﬁ
% c?éé{ %?ﬁ%%&ﬁ%ﬁﬁ%%%ﬁ&%ﬁ@m@@ Fouseatedistibuti

detrim@ntal to the material being milled.

As used harsin, 2 “roller mill” refars to a devics for reducing the size of
_ g.sarﬁc%aa by means of two or more luxtaposed rollers with spaces between them

dictated by the size particle being creaied. Rolier mills uss a combination fo
forces and design features to achieve particle size reduction. If ail the roliers
rotate at the same speed, comprassion is the primary force. If the roliers move
at differant speeds, shear force and comprassion are involved. If the rollers are
grooved, a tearing or grinding component s added to the previous forces. Roller
rills, 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 rmuch heat which may be detrimental to the material being milled,

A presently preferred roller mill for the purposas of this invention is the
Hollander beater, a well-known device particulary in the paper-making industry.
Briefly, 3 Hollander beater is comprised of 2 rotating, ribbed drum that is iocated
in close proximity to a stationary fiat surface such that the material to be milled
passed between the drum and the plate and is thereupon reduced in size. The
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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
theomadgsiakie be milled passed between the drum and the plate and is
thereupon reduced in size. The 10 WO B AR89
2008/027383PCT/US2007/018921 Hollander beater relies primarily on
compression and shear to accomplish its purpose. A finished product
chewing gum comprising a chewing gum base of the present invention will
Mol superior firmness textL%re mouth-feel and controlled adhesion
propertles Fhe firmness andlor %%%W%%mw BeldfEcmrlyh its
[BfiftéHthg the MI% of the flbrlllaflng partlculate polymer that is used in a

© gum baseakHue ivenierniuges ek BOmEYRInS HBNGSS QA BUEL of the

|rf1’%a gum hase ggﬁgls invention will be stich that it requwes a
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fiorad Alivsing QW@F@%@«I@' e dinfranssed: i Eali
g?%ts%& ?é usad

it ﬁfeuaﬁne éoéee%efg sl
e mouth, reduction In the menon of "bad bréath” an
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GREATBINBrafEMPaan ehtis ot itheqeioeiremeatively
ﬁm%ﬂ@ms&ﬁﬁﬁ mt@ﬁ@wwammwwwm%&m

f S that le_habituall chew such as penC|Is )
Tt i LTl i -
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r ntion, which ac s the same - and in

Hb %&gglgg ?ﬁé%%] fly bcgf er - ?esﬁﬁ?%% % %WW%W&WW
ﬁameﬁﬁg@emz BoIhes, hRIeruimeanic mﬁmﬁma@mmem@u@w a
quider this iguenbesaralyiis-ry eptips.iespromdealebihe AL VRRIASES
%@é&g heleinis rgm %lgh Of%‘ t;@a Seﬁbo{%ﬂgoE %, preferably from

about O 2 Wt% to about /‘ an currently most %ferably from about
0.2 wt%?ﬂ%mﬁwaﬁ%“%e% Sriestre aheuinpaunsdanmst fer se novel,
ikl | stingLpdily premeftishiny entiarbetya s Gy hBFRNASE

) iﬁ@%ﬁﬁdﬁt@f%@&m

easurah m c s people to
%‘f%%nue ki %ﬁ%.%%%%%%%?é’%@ 8 B vegpon
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fRAdEinR %@W@é%&@ H@@Qs@gf %%%Ic%%%fgafge e 1det all of

(Somprising a gum base of this invention shoul

R %’l%cf Sppicee i rnsbyg @h‘k&ﬁ*ei%ﬁ@tﬁ ﬁ%‘@&/ms
pesiRSTRiN DI G HBr2 sultintpin testeTitiat i imotsoun i el phheably

Sbout 0, wmmﬁaaammwlnemda&qme%eﬁy@g 19&2 aeuaﬁg the

ﬁgt\x/r?d that the high level of shear stress placed on the particulat
Mers s }ﬁﬂ% islakeit iy Q’I‘é%l@&%@g@@% Basines Wﬂtﬁlllate
D(ﬁﬁwiﬁlﬂﬁ?ﬁ@?@a@@ theuttrdagthvofithesentiternpds
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entyal over that th
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se’é%Q%&oéRééﬂ?a%eOBé%% %r%%ﬁé‘\.%e@% a way that appiies a direct massage-
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An additional benefit of a gum comprising a gum base of the present
‘invention is that, when the fibrillating polymer selected is one of the

presently preferred fluoropolymens, used boluses of the resulting finished
gum will have a substantially reduced tendency to stick to surfaces of any
twaezees/0288nentioned previously, a particulate fibrillating poébéj%] er of this
invention may be incorporated into a chewing gum base and fishat 7’%8?21
in its particulate form, in which case it will fibrillate as the result of the

users chewing, or it may be fibrillated during the manufacturing process. in
the latter case, it is preferable to add the gum base containing the

lymer of thi | ch
? n%%%%{%b E%g% { r 2 t lis mvgﬂgctelon to % E%(;R?gm ﬁ%%!%a? @%ﬁ%&%ﬂ? Wﬁﬁﬁ efiacts

%W%&?W@Wﬁhe thickness/weight of the thin layer disposed over
cscialdnTmHationsndhedatel @!Wé%ﬁbl%ﬁﬂ%&@% ieddRelod that

S Suir e commer ormuylation, it is possiplé to include a
%%%OFH%% ?%%%Q %%ébéraértlc Ate poﬁ/aréer in Fﬁ“g%%mﬁ???ﬁ R isrnvention
Q\Hﬂf‘%é vMesrsRaseadbanalyser M@f@@é@dﬂ%i@bm ﬁatﬂemmam the

Lonate @@@ﬁ@@@@ﬁ&tﬁa@@a:bgﬁ?h G .-. lis l he 2
) m unt o ibri 0
%‘éésgé% s§|1; %@W@E E‘fgégééggn y pre%rre% % %@ﬁ%ﬁfﬁ% %Weﬁiﬁaﬁ

SRR WEGad whibirt 4 M%w@ym&

@W%@@ﬁﬁ%l%ﬁt%% 18!
Wsm@mfw@a@m@ Mmﬁﬁa@ea@ 1Bi:ROWBELA provia
in amount from a

| t
R A Rﬁ%t?ﬁﬁgo%%ﬁedﬁ%ﬁﬁmafﬁ%@%%ﬁé
BHEGFR PERE o EeripoIh/pelinel prifer@ove®s of DuPont 60C 12
WO 20684RIa82H @éd&@%@%@@%%&ﬁ&%@@@ﬁ%@%@é’éﬁ OéP&gém

Th t pledt
i ‘%@?g@ﬁay e SRR e ol e areseny

q’fﬁ TP alRese ‘Eﬁ@%@ﬁi”ﬁfﬁl@@@%f i3 1""-50 gratashad iptortivel!l have a
sobetianet; adlipi chcigicisd RepieHe mtaa@@ fREe-wa Wsistency and
smootlggt%gg t 60C.in the, mixture ass

that asaresﬁ? o%e % atlnlg ogéess %%Egﬁfpﬁemﬁgf éﬁé%ﬁs%mmm“

%@?g@mﬁ?@r@ﬁgumﬁ@ GRS QUM EAFEA fimiehsid bumlinds particulate
fmscmm&amdaésdmdémmmmahéeémm&?@%@@mng, or it may

bRBARMENRAhiS HBIRGIRALING D wwatonhereln is ot case, it is preferabie
to add the gum base containing the fibrillated polyrmer of this invention to &
commercial chewing gum formulation as discussed above. Since the amount of
fibrillating polymer can be controlled by the thickness/weight of the thin laver
disposed over the commercial formulation or the total weight of the bolus applied
to or inta the surface of the commercial formuiation, it is possible (0 include a
highar wit% of the particuiate polymer in the gum base of this invention with the
concomitant advantage of a more readlly obiainable homogenecus dispersion
than can be accomplished when attempting to disperse 2 relatively small amount
of the fibrillating polvmer into the gum base. Thus, while the prasently preferred
wi% of fibrillating polymer in a gum base of this invention is from about 0.2 wi%
to about 4 wi%, for the purposes of preparing a gum base in which the
particulate polymer is aiready fibrillated, the polymer may be incorporated in
arnount from a about 5 wi% to about 25 wi%. A non-limiting exampie of this is
the mixing of a gum base polymer, polyviny! alcohol, with 20 wt% of DuPont §0C
12



intended, nor is it to be construed, as being limited in any manner by such
embaodiments. For example, those skilled in the art will be able, based on
the disclosures herein, to recognize additional embodiments not expressly
set forth herein; all such embodiments are within the scope of this
IRVEIHEHG AT IS CLAIMED: 1. A chewing gum base, comprisin
blocompaﬁ)glé:a:¥| particulate fluoropolymer having an average pasrpt%i@ %%31]892}*
from 200 pm to 2000,pm, wherein the particles fibrillate when subjected to
a shear stress. 2. The chewing gum base of claim 1, wherein the
shear stress is imposed by chewing a gum comprising the chewing gum

se, 3. hewm e of claim 1, wherein the shear stress
%@Is% %8%‘”5%? %gnecﬁagfw % %?Lg% §b§?ﬁﬁ‘rﬁ§rﬁﬁ%fﬁ?@%¥ BRI cOmpriding”
tﬁ@w%e@lﬁﬁ] ibaR0C polynFEnylibeitip geny'bastheliétdiandebersin cause

tﬂ% RRIVEN SIZE &ff@@ S99 ALERHO0 R b ating- E?&%QGWW%% air into
ati ate

pse Cw%m% s% Ialm 1, wherein the biocom partlc
yme mfs r| FBW 'S 56 SAOE GRaRveHa@ soft consistency and
sm@aﬁh texture. T?‘s@ relatively high wit% of the 60C in the mixture assures that,

as a result of the beating process, the B0C will be homogenaously dispersed

throughout the gum bage.

The invention herein has been described and disclosed with reference to
numerocus specific embodimants. It is undersiood that the invention herein is not
intended, nor is it to be construed, as being limited in any manner by such
embodiments. For exampie, those skilled in the art will be able, based on the
disclosures herein, to recognize additional embodiments not exprassly set forth
herein; all such embodimants are within the scope of this invention.
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6. The chewing gum base composition of claim 1, wherein the
biocompatible particulate polymer comprises from 0.2 wt% to 10 wt% of
the base. 7. The chewing gum base composition of claim 1, wherein

e Qip@gr@@_%mﬁarticulate polymer comprises from 0.2 wt% to 4 wt% of
the base. 8. The chewing gum base composition of claim 1, wherein

the fluoropolymer is poly(tetrafluoroethylene). 9.A chewing gum,

prising th ' fclaim.1. , T ewing.
of claim 0- whor e e U HEEE Bk o il RIS HAR e
ferewingdygonn bfidiaiheo, avaerem phdiclhenirm afuneis BOBhImdard, 000 1,

TS HEO0 A BRI WIerelnalayes of theshavipg qum base of

claim 1 is disposed over at least a portion of a surface ofa commercial
chewing gum formulation.

2. The chewing gum base of claim 1, wherein the shear stress is

imposed by chewing a gum comprising the chewing gum base.

3. The chewing gum base of claim 1, wherein the shear stress is
imposed by mechanical means during manufacture of a gum comprising the

chewing gum base.

4, The chewing gum base of claim 1, wherein the particle size is
from 300 pym to 1,000 ym.

5. The chewing gum base composition of claim 1, wherein the
biocompatible particulate polymer comprises from 0.1 wt% to 20 wt% of the

base.

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

base,

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

base.
8. The chewing gum base composition of claim 1, wherein the
fluoropolymer is poly(tetrafluoroethylene).

9. A chewing gum, comprising the chewing gum base of claim 1.

14



13. The chewing gum of claim 9, wherein a bolus of the chewing gum
base of claim 1 is disposed over or into a surface of a commercial
chewing gum formulation. 14. 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 5 wt% to 25 wt% of a
bioconipatiblé particeleitesfigioropblyiaier thatffibréiatédswihenvsubjpotedsto a
2 ?‘%rf%%%%%o iprg a shear force to the mixture of chewing gum base
polymer of mixtute of polymers and the biocompatible particulate polymer

to form a substantially homogeneous dispersion of fibrillated

biocompatibl I r.in.the chewin m base. mer or mixture of
polymrgﬁé. %@%g%eiﬁ% uogﬁ %%Vyéllg?r%g%ﬂéfv\% g?‘e%% ﬁeg@ eWm%ggﬁir}HS
themdepolymer comprises poly(vinyl alcohol). 16. The method of claim
14, wherein the fluoropolymer is poly(tetrafluoroethylene). 17. The
method of claim 14, wherein the shear force is supplied by a roller mill.

18. Th&Zmethbkofletaind guwherelnithérolleemitt is @ yéollziiter deaténg
gum base of claim 1 is disposed over at least a portion of a surface of a

commercial chewing gum formuliation.

13. The chewing gum of claim 9, wherein a bolus of the chewing
gum base of claim 1 is disposed over or into a surface of a commercial

chewing gum formulation.

14. A methaod, comprising:
providing a chewing gum base polymer or mixture of polymers;
adding to the chewing gum base polymer or mixture of polymers from 5 wt%
to 25 wt% of a biocompatible particulate fluoropolymer that fibrillates when
subjected to a sheer force;
applying a shear force fo the mixture of chewing gum base pelymer 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.

15.  The method of claim 14, wherein the chewing gum base

polymer comprises poly(vinyl alcohol).
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19. The method of claim 14, 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 0.2 wt% to 10 wt% of the total weight of
shaped @ommeriziajoes fotelaiatidd.pidetréndiisstantiatpivormoieneous

j éﬁigﬂuomeg@lg%_method of claim 19, wherein the wt% of fibrillated
biocompatible polymer is from 0.2 wt% to 4vvr/o. 21. The method of
claim 14, further comprising disposing a bolus of the substantially

Bfed by

homoggeneousdispersion on-pLiinteA siidace, of 8 gﬁmﬁfg@' ighﬁm

|
gum formulation such that the wt% of fibrillated biocompatible polymer is
Frehes. W% to 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 the fibrillated biocompatible
polymésis froh®metucteiaiaine. 17, wherein the roller mill is a Hollander

beater.

18.  The method of claim 14, 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 0.2 wi% to 10 wt% of the fotal weight of shaped

commercial gum formulation plus the substantially homogeneous dispersion.

20.  The method of claim 19, wherein the wt% of fibrillated

biccompatible polymer is from 0.2 wt% to 4wit%.

21, The method of claim 14, 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 0.2 wit% to 10 wt% of the total weight of shaped

commercial gum formulation plus the substantially homogeneous dispersion.

22.  The method of claim 21, wherein the wi% of the fibriliated
biocompatible polymer is from 0.2 wt% to 4 wit%.
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