OPTIMIZED FLAVORED POLYMERIC COMPOSITIONS FIELD OF THE INVENTION [0001] The
present invention relates to optimization of flavored polymeric compositions and methods of producing
optimized flavored polymeric compositions. More specifically, the invention relates to flavored

significantly destructed, masticated or fully or partially dissolved to release flavor. BACKGROUND OF
THE INVENTION [0002] It is well known that flavor enhancing agents and/or flavorants are used in a
wide variety of applications, such as oral rinses, toothpastes, chewing gums, dissolvable strips,
tablets, beT&r&§eFcEHHFe BM¥RANMN variety of foodstuffs. Alone or in a variety of combinations, these
flavor enhancing agents and/or flavorants render to the user a specific, targeted flavor sensation.

[0003] By fIavg%zT%egrgﬁr}ﬂp%wﬁ%%@ @9@%@%%99@%“&’!5&908% géﬁ;mgﬁcor essential oils. It

should also b rsto at in discussing flavorant or flavorants, we are referring to the use of a
single flavorang,ai:agx pessiie-candndigral ingasamisoehionaitbeigasied flavor. [0004] In
reference to "flavor enhancing agents”, we refer to natural or synthetic substances which provide
sweet, sour, hitierpssttynacidisreuspaciticialiytasithesntoolirgatasts siansatib payrasgiccombinations
thereof [0005] In these standard applications, the flavorants, combined with other necessary
ingredients arectypiesitlyrdiswibatschmtBaker gppensina@genticaioneher dpplicitioati@rafthinses and
toothpastes would include flavorants and/or flavor enhancing agents in a liquid or paste medium. In

these applicafi@erants JpeEih AR T a0 HRMACERN S PIE FPRISECRSFSE §8hsation due to
intimate contact of the flavored ingredients. in the oral cavity. OOO6{J issolvable films.apd tablets also
provide for intl %?gec Fﬁ%& %‘?'fﬁ%ﬁf%\/o?’gg ‘#hcéipet‘?yigﬁ sf% toe}éﬁén grsg g%\’/%lty? ’”j;‘)?‘ct'))% Uissh ﬁtljgn of the host
matrix. For ex@i@%@ﬁeﬁ@r@%ﬁ?@ﬁ aches a fast dissolving tablet comprisi_ng a low melting point
compound carrier that melts or softens at or below 37C, a water soluble excipient, and a
pharmaceutically active ingredient. Optionally, the tablet can contain flavors and flavor enhancers to
deliver flavB AHIGROE N IOF T HEINNEN TBDNlarly, US patent 6,419,903 teaches an orally

consumable film composition which is rapidly dissolvable in the oral cavity, the composition being

comprised of gywgtpk ROl sslHIasiE RaVsiesnAaMaiey sirnessibleRregalaimediaiarsdd and a flavoring
agent, including sweeteners. [0007] In the aforementioned examples, the flavorants and/or flavor
enhancing ageni&iareadistyiblseglicatidhe, apphogriatel casser tsotipasesattresohghieos.

dissolvable strips, tablets, beverages, confections and a variety of foodstuffs.

Alone or in a variety of combinations, these flavor enhancing agents and/or

flavorants render fo the user a specific, targeted flavor sensation.

[0003] By flavorants, we refer to natural or artificial flavored substances, extracts,
or essential oils. It should also be understood that in discussing flavorant or
flavorants, we are referring to the use of a single flavorant or any possible

combination of flavorants to achieve the desired flavor.



dissolvable carriers. The dissolution of the carrier provides effective release of the flavor ingredients
into the oral cavity to achieve the targeted flavor sensation. [0008] It is widely known that chewing
and/or bubble gums also nclude flavorants and/or flavor enhancing agents. The gum base is a
masticatory materiglp@fiem refatendinsoliibler asedntdngargyitalors @fet flavaenhhamoitigtgents in gums.
Gums also consist of a water soluble bulk portion. By reference, US Patent 5,100,678 explains that
"the water-soluble BEIHBRCERLHERRNIHT SYRSHiOPHOIHE ISYbHAG UGHPBVE HBEREPES time during
chewir_lg. The gumcbgﬁrg'a Qgr%one!ﬁssr%ai%?gﬂinéggb%%y{tjplstl%(ﬁgpe%iaoqt the chew."” The gum base Is often
comprised of natural orgy elic elastoment matenals such as chicle, natural rubber, polyvinyl
acetate, styrene-butadiene copolymers, polyisobutylene, and the like. By reference, the US FDA lists
approved masticatory substances for use in chewing gum under 21 CFR 172.615. [0009] In the
examples above, a commonality can be found in that these carriers provide flavor upon the
consumption, mastication, dissolution, partial or full destruction of the article. Yet, there exist
application needs foodiivotedspaiyamearnic aptitdagonvhidle dirvmetintemdethed Warsuheected to such end
routes. [0010] Articles produced from polymeric materials exist in a wide variety of applications. Many
applications involvBaFRE 5K R AEIEHCRES Y Bed L 85 G Hrd IR SRR PRI B F VAP € which are not
intended to be masfizaten y’ dssoies: MAaIss aleur aRRlcaLAs REdR dpgygepressors,
mouth swabs, denfil appliances, dental molgs, |%ta|ners, mouthguards, protective dental films,
toothbrushes, toothhrisHasg dgatd examglovessfaeiiarsmiertiagataysianthrngse sikaws, bottles,
bottle caps and spouts, drink lids, utensils, adult novelty and the like. In the best case, polymeric
articles used in suehrgpiphicasierisdnseagorsidelaiintehan axsicsneafavdve uthioréeoften, they are
described as having a "plastic” taste which causes an un leasant experience to the user. [0011] As
mentioned, in thes@%fﬂ%roéﬂiﬁiga‘f%ﬁg RICHEN B EOFAE Hivored polymeric articles which can
provide flavor without requiring consumption, dissolution, mastication, or destruction of the article. For
these applications, flavoring an article has been achieved by either direct incorporation of the flavorant
into a polymeric camiespbisyoayaplyifigha flay isetcaatimgdodd éfimirfermedtpdlyphteeic article. In the
case of coated polymeric articles, the user can experience the targeted flavor sensation because the

flavorant exists onfﬂﬁé“é‘?ﬂf&@?%‘?ﬂﬁ%E%‘r‘figlé,%ﬁ&ﬁﬁyﬁﬁ%@@éﬁﬁﬁ?&ﬁ%mﬁtmgﬁnﬁﬁﬁate and
immediate release to the or@}ﬁ?%g}%gpﬂ{lé%]cﬁgg 0 %%?&Qg;&%%ﬁﬁ%%&g@@%;ﬂ%\é%%ﬂnﬁi%%ﬁ,@ article for
uch as dental fi

. . mpie, .
cleaning the mterp%?f?‘r?a? surfaces of the teeth s 0ss comprisihg one filameéent having a

flavored water-insqlyiple-69atng: Thevaisl rigelubleeartng Compositionis semprised of a
water-insoluble wax, flavor, and flavor enhancer. WO 02/4448 discloses a bicomponent monofilament
tape wherein the tagreliienmagisl farhaivetesioavfabitys asthisof dPRéasebbdirt BO'Bic8Mponent

core-sheath fibers and capable of carrying more flavor than comparable flosses. The
contain flavors and #iavor Bnhancers to deliver flavor while the tablet s dissclived.

Simitarly, US patent 6 419,903 teaches an orally consumabile film composition
which is rapidly dissolvable in the oral cavity, the composition being comprised of
a water soluble cellulosic carrier, a water dispersible pregelatized starch, and a

flavoring agent, including sweeteners.

[G007] In the aforementioned examples, the flavorants and/or flavor enhancing

agenis are distributed into the appropriate carrier, such as water soluble or



flavored composition is wax-based and applied as a coating and is not integrally mixed into a
polymeric base. [0013] Drawbacks exist to this approach of applying flavored coatings on polymeric
articles. One problem is that the while the coating can provide the appropriate intensity and flavor, this
effect is short liveddzecause taerilayoraatsandiemendheccoatingpitsaticasitbaide pietet fodm the surface
and cannot be replenished. In addition, this approach causes added cost due to the secondary coating
process, as well adhetRiFgEagRAIS VB ShR A FPEOAIRRF NfYEHIfel Ipied AP éRaeRECaIso problems
in the case of direct incorporation of the flavorant into a polymeric carrier. A significant problem is that
the intensity of flavor is weak because of the lack of sufficient flavor on the surface. Even though the
flavorant may be aplentq imigraie e bersiHpssRapasiaty wher Ysed Hsan-appEopsilamelymeric
matrix that facilitates the flavorant migration, the final effect is still greatly diminished resulting in an
inferior flavor sensatigr fldvier st @ve agextendisetguhoses artieleswhihre amebaizshodierately
compressed, e.g. by human chewing or grinding, and which still does not release adequate flavor

sensation to the mBaE. HELB|arH858 K SRR W AR 7R ABE RRAYEEE (B $¥ hasticated, or even
only mildly to modesaiely, eempreasad, iiseyse f laued slragts loardligugidiect incorporation
into the polymeric carrier exhibits inferior performance. [0016] Direct incorporation of flavorants into a
polymeric carrier fer ruistesarphintangethovasmesticrtpe-osroinsabeest inividelyiaounhe)S Pat, No.
4,971,078 describes a filter for a smoking article which includes a hollow fiber made of a thermoplastic,
where a tlavorant iBatisineragentrovae atmefipd pldste dSihosvErant S bR BaSKRR e thoplastics are

commercially available from ]squch comﬁa%so S InternathJi]al FIav%rs and Er%g:[rances ne.
iene

VV0/2008/000800" HEEEHR L SATSHT VG ihBfe gt made BT s BiarmopTastic: 8Per, a

plasticizing oil, and,ginpphiljeflavorngiswestanse s Rah NoriR05964eMeG¥gurgaches an

intraoral radiographic film packet which has a thermoplastic comfort enhancing perimeter frame
permanently integrateidtthergwiih dusignemamuiyotare, dtigisheutylepastic frerkehigh the comfort
enhancing perimeter frame is molded having flavor/scent chemistry compounded therein prior to
molding. The additif&&eRrgieeiiR SP4cbaie AP IRV RS ETASRISTC SYRAGASF IR BRBSTSHE Melted in an
extruder to achie\_/e 5'%‘6%3?%?@9??9%! éqsthe therm_qplastic frqme. US Pat. Applicati_on 2007/0235039
by Gottsch descrlb%s a mouthguard formed of a resilient material and a flavor agent incorporated into
the resilient material prior to formation of the mouthguard. [0017] The aforementioned art relates to
dispersing or embedding, i.e. direct incorporation, of flavorants into polymers which are not intended to
be dissolved or mdSfigakéttiriFrRT RS, HoWeeromensaitE §roBieipgith RaiSREFEeRIEE The use of
flavorants alone provides redominatntly a strontc\;?scent, but onl _aff?rtds wear\%,( faste r!n these instances
resulting in an infeﬁ'ﬁc?‘fﬁj arVPé%)SHs'%? 9LBEIR é\d'ﬂ%{%‘ﬂ'&%}'pc‘)ﬁ &ric Eﬁﬁc[gsaéigunificantly limit the
accessability of the;fagieRftheflavprant e dhgerral £a\ibyiLie MarliertprcREPgsHalyRr fully
dissolvable mat icies, thereby causing an inferior perceived flavor. This esult even extends to those
polymeric articles whighscamdbezraode ratelyscomm peessgehieddge bydhemamncbigng, and which still does not
afford adequate perception of the taste component of a flavor. [0018) Physiologically, the sensory
perception of flavor results from a combination of taste and smell. Taste is one of the traditional

senses with recepl‘]n%? ﬁ%g%%’?}%&%tﬁ%%g{%&ﬂg onths 0&9&%;%@9 ‘Jpe%igftastes are sweet,

bitter, sour, and sa mami and fatty acid tastes have a soi een suggested as other taste
categories. [0019] Efpvesasrs mayprpyidetnlitasie: ansd ipmaticaennepenenisda aticles which can
be consumed, masticated, or significantly destructed. For flavorants in polymeric carriers which are not
expected or intendeentacheivhnEifirrbteditn thiswiin) &ye cletarientedftaves mAagifiagdrant provides
predominantly an ?H,omati(d: cgmporilent, butryerf\gflittle taste sgnsation S0 that the uItin"tlgte flavor
perception is signi |é§ﬁ%l§ed'imiﬁ?s ed, %ﬁi’lce REPWiEHiRg B5' %86%‘6%088’53?8%%}0 f‘neory, itis
believed that these,fyprs Qf-RAlyPsEs QRARRPRIGALIRES SRR PRUNILSNPUE L 1ag!e gensation due to
insufficient access of flavor to the oral cavity and/or the inability of the article to be manipulated
(compressed) enough through the action of the user, thereby severely retarding the sensation or

release of the flavor.
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SUMMARY OF THE INVENTION [0020] What we therefore believe to comprise our invention may be
summarized inter alia in the following words: [0021]A process for producing a flavored (thermoplastic)
polymeric composition, comprising optionally selecting one or more heat stable flavorant, selecting one
or more heat stabhefiaybirenatiting e tiphoRatisgcentalopxao@Qye i mred 4y, teelprity for
providing for flavorant and flavor enhancing agent migration in a finishi{%groducli, as measured by a

running water testt®4 30811585 ¥i3al BRlinP ot therBhABASPANTo FARE A% HERSH i cing agent,
blending the selecrggge%%%ggﬂlgo%fﬁ ﬂ:ﬂ% %JLT‘EQE@H&),«%Q%%&%VG%@ flayerenhancing agent(s) and

one or more polymers selecte ermoplastics, thermosets, and silicone polymers, and additives
selected from antigxiglagtsnapiistaticsnanitaps wainalcealnialsastip suaniipiodkes;, hinesats, fillers,
optical brighteners, foaming agents, nucleating agents, impact modifiers, dispersing aids, release
agents, waxes, colesantsdpigimme aUN astibilbse N BOZAMSEE R A PROBEES L Rt &flavored
polymeric composition is in the form of a masterbatch, [0023] such a process, wherein the polymer is
selected from poI)}B?e‘f’ﬁ%; thermoplastic polymers, thermoset polymers, and silicone polymers; [0024)
such a process, wherein the polyolefin is selected form polyethylene and polypropylene, and
copolymers or terpolymers thereof; [0025) such a process, wherein the flavorant is selected from
natural and artificigitfrujtaandemtiotéitvotapd®oel spplratipreceissiasivdreifothevédageredhancing agent
and flavorant are suitable for human consumption; [0027] such a process, wherein the flavor

enhancing agent iB8REsteATSIER IR SRS Rl SR KR RUL SSNTIPR EHITEHRSss, saltiness,

coolness, umami, é%@&&%ﬁ: r%ras %gtlata/r‘: or destruction of the articie. For these appilications,

flavoring an article has been achieved by either direct incorporation of the
flavorant into a polymeric carrier or by applying a flavored coating to the final
formed polymeric article. In the case of coated polymeric articles, the user can
experience the targeted flavor sensation because the flavorant exists on the
surface of the article, often in a wax carrier, to provide more intimate and

immediate release to the oral cavity.

[0012] EP 0 818 208 teaches a highly flavored dental article for cleaning the
interproximal surfaces of the teeth such as dental floss comprising one filament
having a flavored water-insoluble coating. The water-insoluble coating
composition is comprised of a water-insoluble wax, flavor, and flavor enhancer.
WO 02/4448 discioses a bicomponent monofilament tape wherein the tape is
made from the fusion of the sheaths of at least about 60 bicomponent core-

sheath fibers and capable of carrying more flavor than comparable fliosses. The



[0028] such a process, wherein the flavor enhancing agent providing for acidity is selected from citric
acid, ascorbic acid, malic acid and fumaric acid; [0029] such a process, wherein the flavored
thermoplastic polymeric composition is compounded such that flavor and flavor enhancing agent
migrate and releasear«as e@xperiance dpeiceaive dritholit onsumitigs diss avingnregrstigation or
destruction of an article made from the composition; [0030] such a process, wherein the polymer is
selected for its abilt{ 46 BFo¢A¥AFHFHFEENd flavor enhancing agent migration such that 0-80 percent
of the flavorant and flavor enhancing agent are retained at one hour in a use environment, 80-40
percent of the flavorant and flavor enhancing agent are retained at ten hours in a use environment and
40-20 percent of thesfamorantand davosenbansinecageRpakentetainesiaioanegswnadred hours in a use
environment; [0031] such a process, wherein perceived flavor is measured in a running water test;
(0032] such a progessneargitiethe favoreditheiniop dstiepelymatettenpo siifsistbstantially free
of a plastic flavor, (0033] as well as a po%/meric article moldedi_or g)étruded fé]o&ngi a flav?red
thermoplastic polyFREFRPEE FEHHA WHIRAR - BmPETH Fetl By L pIoEE8E T/ Sroalitmy a flavored
(thermoplastic) polymeljc CAMPASIHER-SPMArRNAARIATAI frRISGHAE0N% eamarsdieat stable
flavorant, selecting one or more heat stable flavor enhancing agent, selecting one or more polymers
for a capacity for pepwdisgetor Haadaiant, anid dgporenbaneisngdgenprtiguatiothmsadomgand product, as
measured by a running water test, as well as thermal stability of the optional flavorant and flavor
enhancing agent, BRAIEHR PRESSeRHEl BhIRHINSRRIahBYBSHRGBT htRaI8R A BRE nore flavor
enhancing agent(s) and one or more polymers selected from thermoplastics, thermosets, and silicone
polymers, and additives selected from antioxidants, antistatics, antifogs, antimicrobials, slips,
antiblocks, minerafgpfillerserpiical brighiseaisifaaming agenis: Adsipstitgragantsianpast modifiers,
dispersing aids, release agents, waxes, colorants, pigments, UV stabilizers; [0034] such a polymeric
article, which exhilvits ap@ptietizedrflavok semdfasohnupdenpladeshihetiteasiveotiaipoifment; [0035] such
a polymeric article, which exhibits an optimized flavar sensation ugon pl cen%ent iR ause environment
liF arie; novs

and without consultfily PaRSSR AigN et eh i HaRYUI RO iR a the

flavorant may be able to migrate to the surface, especially when used in an
appropriate polymeric matrix that facilitates the flavorant migration, the finai effect
is still greatly diminished resulting in an inferior flavor sensation. This result even
extends to those articles which can be moderately compressed, e.g. by human
chewing or grinding, and which still does not release adequate flavor sensation to

the mouth.

{D015]in the case of articles which are not intended to be masticated, or even
oniy mildly to moderately compressed, the use of flavored extracts alone through

direct incorporation into the polymeric carrier exhibits inferior performance.



[0036] such a polymeric article, which exhibits enhanced flavorant and flavor enhancing agent
migration such that 0-80 percent of the flavorant and flavor enhancing agent are retained at one hour
in a use environment, 80-40 percent of the flavorant and flavor enhancing agent are retained at ten
hours in a use ensomsnentanttd@cBtipercehnivofdite fiayanssyaad:flavtsrdohamticiegragent are retained
at one hundred hours in a use environment; [0037] such a flavored (thermo Iastio%pol meric
composition whichéemipe tmbre pstitHte S HHITH0S8Y fhmsred %I?ﬁﬁe&% é 3/. ons,
comprising one or more heat stahle flavor enhancing. agent which, provides th te,component of
flavor, optionally o?gu%%r?br%so?eﬁieéa? Stable ‘ﬂg%gé?? , %ﬁ%&o‘rﬁ %i]%dr%s Sﬁﬁ?%)gﬁge&%agr%a%tge{%zed by a
capacity for providing fapfiaveramhanciagasent agskertionahiavarnsmigratiosdn a finished product,
as well as being characterized by thermal stability of the flavor enhancing agent and optional flavorant,
wherein the one ofimoreyaianer{s)itr¢hsetegtedtfromdivermupizaitics; atrrimbsetsueind silicone
polymers, and wherein the composition optionally comprises additives selected from antioxidants,

anfistatics, antifogSCBRBAREFbIA efpaaLAKRTRE hiARAISeTIEFs, BRtiearBHgR e Rers, foaming

agents, nucieaing ages; INRAS TGNy dIROR Rag A ElRRsR.aacHEHRutes, colorants,

pigments, UV stabilizers, wherein es made from such polymeric compositions are not intended to

be consumed, sigpifisaatylestanatedpopasiariedieg Subytangparialpdisselecdisealease flavor;
[0039] such flavored polymeric compositions, which are in the form of a masterbatch, a dry-powder or
liquid concentrate MoGagtrsuenchas GrentFsiaHedeeERbe SINoPRC KRN A% dolymer is selected from

polyolefins, thermoplastic polymers, thermoset polymers, and silicone polymers; [Q041] such flavored
polymeric compost 8%%?%5?8%%@#?@58&%?&?& %e‘sya‘éé{e"aa Fa?rﬁeﬁrgﬁ/ﬂe?ﬁgp e

ene%{%t polypropylene,
copolymers or terpplymgis dhete Haflfadleugh Havarss Ralympticsempesitionst wherein the flavorant

is selected from natural and artiticial fruit, mint, and chocolate flavors: [0043] such flavored polymeric
compositions, whesefartbedlpsoretdigsudabledded bavary Gensusnpitamefoddd Eeovtedkiested polymeric
compositions, wherein the flavor enhancing age_nt provides the taste component of flavor, [0045] such

flavored poIymeric‘%ﬁiﬁ@gﬁfdﬁs‘f?%m%?eiﬁ%é_ éh ﬁgﬁéiﬁboé(@%‘?ﬁf i© g@éﬁfé@?BPﬁgcability to
provide sweetness, SoUINEss, AIEINESS AERGSSn CORINRS To WERLDE AGUREL:: AraS ATy

the thermoplastic frame, US Pat. Application 2007/0235G39 by Gottsch
describes a mouthguard formed of a resilient material and a fiavor agent

incorporated into the resilient material prior to formation of the mouthguard.

[0017] The aferementioned art relates to dispersing or embedding, Le. direct
incorporation, of flavorants into polymers which are not intended to be dissolved
or masticated during use. However, there are problems with this approach. The
use of flavorants alone provides predominantty a strong scent, but only affords
weak taste in these instances resulting in an inferior flavor response. ltis
beiieved that such polymeric articies significantly limit the accessability of the

taste of the flavorant to the oral cavity, uniike masticatory or partially or fully



[0046] such flavored polymeric compositions, wherein the sweetness flavor enhancing agent is
selected from sucrose, fructose, glucose, sorbitol, malitol, xylitol, aspartame, saccharin, sucralose,
acesulfame K, mannitol, erythritol, isomalt, lactitol, maltitol, cyclamates, stevia extracts, agave nectar

and the like and apygeambinatienihereefe1 P04 £hsuehdiawares polpmesiocamposiians, wherein the
cooling flavor enhancing agent is selected from menthol derivatives, menthyl lactate, N,2,3,-

trimethyl-2-isoprogyueatieadside ok thel RGO subis T avo Red pEigiieHCeBIPissSRfons, wherein
the flavor enhancing agent providing for acidity i% selecte{d gorg cétri%g%idé%%c%%i%ﬂggj, malic acid
and fumaric acid; oB49) MR RSB SVIRERL SSRTELiIAORS, 30REHEIR Bie-compositions are
compounded sucqatggtcgg%%rng%ﬂg\;@(,&nhancing agent migrate and release without consuming,
dissolving, mastication or destruction of an article made from the composition; [0050] such flavored

polymeric compositions, wherein the polymer is selected for its ability to provide flavorant and flavor
enhancing agent migration such that 0-80 percent of the optional flavorant and flavor enhancing agent

are retained at on@%@ﬁ?ﬂé‘?ﬁ%@@ﬁiﬂﬁ@ﬁm@@ﬂéeﬁg%éﬁ@aﬂh?ﬁﬂ%@ﬁf 3AATR08FEhhancing
agent are retained af fen ho &E% "ﬂ.a1“arsr]s§ene;£\c§1r onment and.49rc0-percant ALihe flayerans and flavor

enhancing agent are retained at one hours in a use environment; [0051] such flavored

polymeric compositiggsavkiah aissuhsiantalydremetauplasticilave arand 80 ba]epodymreric articles
molded or extruded from such flavored thermoplastic polymeric compositions; [0053] such polymeric
articles, which extibit saitppiimizedrfiniatly ssitsiatitas Dpohaiadeseritdacsiadaepiirbmpént;

categories.

[0018] Flavorants may provide both taste and aromatic components in articles
which cén be consumed, masticated, or significantly destructed. For flavorants in
polymeric carriers which are not expected or intended to be manipulated in this
way to release the fiavor, the flavorant provides predominantly an aromatic
component, but very little taste sensation so that the ultimate flavor perception is
significantly diminished. While not wishing to be bound to a particular theory, it is
believed that these types of polymers and applications do not permit encugh
taste sensation due to insufficient access of flavor to the oral cavity and/or the
inability of the article to be maniputated {compressed) enough through the action

of the user, thereby severely retarding the sensation or release of the flavor.

SUMMARY OF THE INVENTION
[0020] What we therefore believe 1o comprise our invention may be summarized

inter alia in the following words:




[0054] such polymeric articles, which exhibit an optimized flavor sensation upon placement in a use
environment and without consuming, dissolving, mastication or destruction of such article: [0055] such
polymeric articles, which exhibit enhanced flavorant and flavor enhancing agent migration such that
0-80 percent of the flavorant and flavor enhancing agent are retained at one hour in a use
environment, 80-40 percent of the fiavorant and flavor enhancing agent are retained at ten hours in a
use environment dAgRADAROqsessdorn whthe fiandian ek TP BahaaNg atemrare YéRiined at one
hundred hours in a use environment. DETAILED DESCFHPTIONb O}]: THE INVEI\tlTION6[0056] It has
been discovered thATRSEYRRIREAMSREGINGRTE RoT e Redid BV Isd 28l e dIghiRicantly

destructed, masticgie) ar b apRavliallissoivecip eleasaiguat bR IRERd 9 Brovide an

optimized flavor by using “flavor enhancing agents" alone or, preferably, in combination with
flavorants. This cogapasiliesn ppiinize sta flavor ofdipaly serodnt cledoy prgwttingrboth the aromatic
component of flavor (smell), from the use of flavorant, and the taste component of flavor,
predominantly thrdinghafefaver enmEaeHgoaRieh - THRIWEI(BH A8 9/ PIeTidesBaloigsting effect in
the article since ar%t%ﬂfa?e d[etpletiontofntcpﬁ ngorgnt ar flgvorqtegﬂ%% ! ing}ggg%ug ngineered to be
replenished from the SR G e ab"é’f)?rrﬁear atrix. ‘f@ g% hefravor en aqncmg agents and, optionally,
the flavorants may,Be,inGQHOsALRSHNIR HE-REDARE BELar HRITOYRRY apRIRipigeneihaddAn article
comprising this composition may be achieved through blending flavor enhancing agents, and
optionally flavorantsginterpalyrnigmess setscad e theuhselgsiast i envlelaty orfdaiiegehe composition

into the finished article. This mixing process may be achieved by melt processing (compounding) the
composition, dry-nRBH#RERtEY 688%‘?(@? soRrder g?%ﬂﬁﬂ@f‘iﬂ?&%‘ ﬁ&ﬂ?&agé?yﬁ%’f? e mixing process
may occur at any ?ﬁtrﬁ%ﬁc‘?ébaﬁ&??éﬁgf@rﬂ%‘?&&hﬁaHQ@Q%!&'&P&B@Asb&s RURd Rgpitlger a masterbatch
(concentrate) or fully formulated compound which may, in turn, be utilized by article manufacturers. It
may also be incorpgeietnatitiiiniaiing extucensidge ofisppalyimeide actarsd@388isA number of
different article manufacturing processes may then utilize the optimized flavor composition, such as
extrusion (film or sh@eay, e ersitingjdmenisssBsstFRlzRAAl article may be constructed as a monolayer
article or may be a coextruded/multilayered article or be an overmolded composition. By such a
multi-layer design, the optimized flavor composition may be incorporated into the layer which will be in
contact with the 0r@o%ymcﬁ@dﬁm@ééghw@&pE@yiﬁi&é%mgﬁﬁ&@&@mmmgMh%emion of the
polymeric carrier is based on the desired physical properties of the final application. Common
polymeric materialsfeouldtbebaniy; number of thermoplastics, such as but not limited to: polyethylene,
polypropylene, any copolymers or terpolymers thereof, elastomers, thermoplastic elastomers,
plastomers, ionomers, polybutadiene, polybutylene, polyvinyl chloride, polylactic acid, fluorinated
polymers, polystyrgpes, RRINGSIgsS.ANd RaNAMES, QDK ReluBgHemalials could be used such as
silicones (polymerize gi oxan s{ silicone rubber, rubber, latex, as well as‘any other thermosets or
any combinations theraef:Rreiesably: Hapmarsswiichare awarsireerpbgusenhance the migration of
flavorants or flavor enhancing agents through the matrix thereby improving the sensation of the final
flavor. Additionally, the polymer melting or softening point must also be considered since it relates to
the temperatures W{%i be used in roce%in ,Or f rmati?n of the finisiheg' qrticle. ghe processing
[

m
%%’%\%Pm‘"’“ & IRESptimi et tREHR PSRBTy oF t i

temperatures pref rag y surpass the op d Effa%ep %ﬁ’hancing agent or
flavorants. This aspachispRone, iIBRUAALWBRNLHiEeStIyHREORGLAIING the components into the polymer.
Once incorporated into the polymer, through a finishing extruder, concentrate, or compound, the
flavorants and flavor enhancing agents are somewhat protected by the polymeric matrix and so during
subsequent processes, like molding or extrusion, may be processed at higher temperatures. [0060]
Selection of the flaf8RRhEYRDEREBRASBN BIREL TR ERKBTREHE SeiRfieh E TR SREEH 20825 F 3t oma
characteristics. In ﬁg%‘%{%%ﬁa%g select flavorants which possess adequate thermal stability so
that they will withstand the melt



processing temperatures of the selected polymer without diminishing the strength or compromising the
flavor. These melt processing temperatures can often range between 75C to 3000. The flavorant
thermal stability is dependent on the compound(s) inherent to or utilized in the production of the
flavorant In addition, some flavorants are contained in water or oil soluble carriers. In this case, oil
soluble carrier systems generally provide better thermal stability versus water soluble carrier systems
which are based dAzBLsvcathamsEGyoE atcthadanrs et songsE 827 f8rerahéare present, are
better suited or more compatible for the majority of polymers. Based on these criteria, thermally stable
flavorants can be a%'gfﬁﬁe rWWﬁﬁO@?% Manufacturer using the appropriate essential oils, natural
or artificial substances, or extracts, and, where needed, in an appropriate carrier to allow for
incorporation into a melt processable polymer. The flavorant selected must also be one that is safe for
human consumpti@z[0Q6d]} Exesngplesvofdriit ftearantantcindedlayerantsetgpdertg flavor, such as
raspberry, strawberry, apple, melon, peach, etc., as well as many other fruit flavorants known in the
art. Examples of n%*?if‘%lé%’f&i’ffjﬁ%@%ﬁe&?@@ﬁﬁﬁﬁ@ﬁﬁ%ﬁ%‘%ﬁﬁaﬁ%‘ﬁ?ﬁ $F&nint, as well as
other mint fIavoran kng\clynoiré ép art. Examples of citrus flavorant may be selected from orange, lime
or lemon, as well as tEﬂt?‘wer‘u{rus vorants known in the art. Other flavorants such as chocolate,
vanilla, etc., may be selected. The flavorant may be selected based on the desired aroma and flavor
contribution, thermal stability as described previously, and its compatibility with the polymeric carrier.
The flavorant may[pe28hesd appznesshyhestihttie felo om0 egE0op oo M2 e 5%,
depending on the intensity of the aroma provided b the_flavorap‘é, the selectcgd polymer, as relates to
its crystallinity andsék?ﬁ@gséﬁmﬂﬁ‘%ﬂ%& %)%?F%Crgaéié’ﬁ%if? BFthE VO AiGration, as well as the
thickness of the final article [0062] As with flavorants, the selection of flavor enhancing agents also
takes into consideration the desired taste as related to the target flavor. Agents which may provide
sweetness, sourngss24)itiermeassosaitinessietotiadaspdahefatiastciddyraciditomegsbeused and
depend on the final flavor target. For example, to optimize fruity or mint flavors, a fruit or mint flavorant

in combination with SosoRSsRsteSrsyRy R Eavp Gpa iRy FIARCIIR AT G RRS '¥578Eteners can be
natural or artiicial of bulk or itensg, ype, sich as PUL OIS0 Bctasegiase, glucose,
sorbitol, maiitol, xycfltof, aspartame, BaCC arin, sucralose, ac sui ame K, mannitol, erythritol, isomalt,
lactitol, maltitol, cyglamates staviargxlt acise agavaoestasanmdihe like and any combination thereof.
Flavor enhancing agents may be added at levels of 0.1 to 50%, optionally at levels between 5 to 20%,
by weight. [0063] Flavor enhancing agents also need to be selected based on their thermal stability to

tolerate processin%%temperatures, otherwise a diminished or altered taste c,?ul be ex(perienced. The
i? apility Vi

melt processing telApEiarag B Site i 1815 R BeRiNEIF 75515 600 BT ARy oriaimple, some
sweeteners have 9@9&%%}%&'@@?@%%@%@%% Ied leRPSLAlR Possssipghean be carmelized

or burnt. Additional co-components or synergists which may protect the flavor enhancing agent during
elevated temperattisegpaaceassifgwarbansey dgeavaid chainge arcakdration ®fitee taste. For example,
some sweeteners are combined with maltodextrin, polysaccharides, glycols, glycerides, or esters, or

may be encapsul&etrMetPeeragEat thER RVeraBIRYIRANCHR RIS alone. The flavor

enhancing agents fgianlueeiio e secrlpe Rsedondiel safel [y AR gRrsTPon.
Acidic components acidufan srs &lone of in combination with flavorant and/or other flavor enhancing
agents can optimizgibedinaharick diavns ARihagisicsoMmpRRaNESIAYiIME consideterhanch as but not
limited to citric add, ascorbic acid, malic acid, fumaric acid, and any other organic acids or alcohols.
Acidic components (acidulants) may be added at levels of 0.01 to 10%, by weight. Cooling agents

(those that provide cooling sensation) may also be used alone or in combination with f{gvorant and/or

other flavor enhant§Ag ageHté £ Shtmi R0 NEHIA L A 2RHT L bR AT BG4t 25h be

considered, such qgslgut not limited to menthol derivatives, menthyl lactate,
N,2,3,-trimethy1-2-isopropylbutanamide and the like. Cooling agents may be added at levels of 0.05 to
20% by weight. The flavor enhancing agents additionally need to be selected based on their safety for

human consumption.
9



[0064] The optimized flavored composition may also comprise any necessary additives which improve
processability, thermal stability, or provide performance or aesthetic attributes to the finished article as
long as these additives possess the appropriate safety status. This may include, but is not limited to,
additives, such as antioxidants, antistatics, antifogs, antimicrobials, slips, antiblocks, minerals, tillers,
optical brighteners, UV stabilizers, foaming agents, nucleating agents, impact modifiers, dispersing
aids, release agef83Hanel 2dBREESIVOETSIGrHERYO[O0 85 ERRIBF AR SUERES Y¥iorants, as
well as additives may be co unded with.many different polymers, but exhibiting the desired utility of
an organolepfic pésrgé?ﬁ%ﬂn rwlé%ro?saé%?%ﬁ}? \Ugt;'-optimal combinations are characterized by short
lived organoleptic sensation, i.e., when the flavorant at the surface of the article has been expended,
the organoleptic perception of flavor is lost, even though flavorant remains entrapped in the polymer of
the article. Conseuenthy itét essantiahtoioptitizetiteconsptisitishitepadidderede desired migratory
capacity of the flavor enhancing agent/flavorantipolymer combinations. Optimal compositions, when

placed in a use el BIARIBRICRAEREHI RIS Le HRICHHHGAMRG Wk PR BEE% ¥ cted to retain
approximately 824 of e pefegived (YA ALLROHEARA A LOGHES, AehARIARLIRRRRLIS. After two
hours of recoverytime, t geaﬂavor perception may be ‘expected to recover to 88% of the original
perceived flavor iRigagibyisna 408 deusayaieleaxRosat specimgbni ds mlse Besesttinleto optimize the
composition to provide the desired taste component through the use of the flavor enhancing agent.
EXPERIMENTAL fRaR E00B8]CREe Cp §RIeEE00 RIFPE N IEIDAENErs SrnpGeRRAY Hid their preparation of
the present invention will be hetter undeﬁtood in.connection with t"{f follo in&ggg&;@lg&, which are

A

intended as an ilIVSEAEER SF SAPREE AT IiEdR6 R IR0 TR E SO Pt the Tndention. MPLE 1 - Fruit

Flavored Polymerig Article 100671 ﬁuﬁmfﬂaﬂ@ﬁ@&,%éqme@%gaﬁahﬂrxtaﬁl@mﬁ@ow@ melon, peach,
etc. may be used at an appropriate level in a final article to achieve the right intensity of aroma. The
flavorant may be selected bastdoretiherdogiragkatdreadirgitfiagelectnatriblifiun crifepnTaPStability as
described previously, and its compatibility with the polymeric carrier. The flavorant may be added at

levels from 0.01 tESRNEDRSHERANE IS IR MR g P A58 M EREiR B AHE%Foma provided by the
flavoran, the selegied-polvmer, asysloies in s snetaliniv.and sorsmrapdipg-rfeckag the regulation
of the flavorant mlgrgtlon, as well as the thickness of the final article. This composition also comprises
a flavor enhancing:agends sHiebtas rob\etianeints hasyigrieretiisysagacatgatl osaisnaltodextrin high
intensity sweetener, has improved thermal stability over neat sucralose, may be used at levels of 0.1
to 50%, optionallyaatitewes. unsein Bles 200ticacbpablederthioappie paams |eVE|sst tiste to the article.
Loading level of the sweetener is degoendent on the_fiﬁten}sitg of thetswe(-;ct&esnttaxrjE the polymer, and the
thickness of the fiIfSPARiIBPHHE DLESH HERFIVOP BitRalfig SaEnt a18Re THay be sufficient for some
applications Wher%g j@@gggﬁgégrgd. [0068] A composition of ethylene methylacrylate (EMA), a
sucralose/maltodextrin high intensity sweetener, KE-18822 Raspberry flavor, and vitamin E
(antioxidant) is dosed into a twin screw extruder. The processing temperatures are set at 100 to 120C.

The resulting pellets are then formed into specimens through an ,
[0034] such a polymeric article, which exhibits an optimized flavor sensation upon

placement in a use environment,
[0035] such a polymeric article, which exhibits an optimized flavor sensation upon

piacement in a use environment and without consuming, dissolving, mastication

or destruction of such aricle;
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injection molding machine at 160 to 180C. EXAMPLE 2- Mint Flavored Polymeric Article [0069] A mint

flavorant, such as peppermint or spearmint, may be used at an appropriate level in a final article to

achieve the right intensity of aroma. The flavorant may be selected based on the desired aroma and

flavor contribution, thermal stability as described previously, and its compatibility with the polymeric

carrier. The flavorant may be added at levels from 0.01 to 20%,.0ptiona|l>%1 to %g% depending on the
t

intensity of the ardRRBrAFIEPBY TRETEGIRMNIHL OIBG ST HHIGRILIEAE PIARS 8% crystallinity and
corresponding effegt.on {he reaulation,af {0c flayoraniypigEaliens s uch anbisuthiskaess of the final
article. This composition afso comprises a flavor enhancing agent, such as a sweetener. The
sweetener, such agrasisiggetaatadextinhigh indensity sweetenermengsddlisedattetels of 0.1 to

50%, optionally at levels between 5 to 20%, to provide the appropriate level of taste to the article.
Loading level of théssfavetenctia HogeAtINHs #REMRASRPEEHha! STdBtele? ESolymer, and the

thickness of the final article. The use of the flavor enhancing agent along_may be sufficient for some
applications Wheree%‘P&Fﬂ5‘?@%@%@%‘&%&&?&5@%%¥2\53%ﬁ10p{%§%?8§ % Vl?c{)\?vngaenr%%(t%/ gé(/\eétﬁli/lene (LDPE), a
sucralose/maltodextrin biah JNeRsity-syesiangr-and KikiharhMint flavor is dosed into a twin screw
extruder. The processing temperatures are set at 100 to 120C. The resulting pellets are then formed
into specimens through an injection molding machine at 160 to 180C. EXAMPLE 3 - Citrus Flavored
Polymeric Article [0071} A citrus flavorant, such as orange or lemon, may be used at an appropriate
level in a final artidRO%31ARMLISIHE SHLINRSHTARAS O REBIET ARFREIBE UPRR ERIREHIFE1 to 20%
depending on the L?t r}asi%gésthea%r ma. The flavorant may be selected based on the desired aroma
and flavor contribu ?(on, Rermar sfa ility as described previously, and its compatibility with the
polymeric carrier. The flavorant may be added at levels from 0.01 to 20%, optionally 1 to 10%,
depending on the intensity of the aroma provided by the flavorant, the selected polymer, as relates to
its crystallinity andi@@38kEyoratimgeffett opmhResiieatRNPeF MRS AR IBFAEERSRANR as the
thickness of the final article This composition also comprises a flavor enhancin en chasa
sweetener. The sviEBRGEE 8a2N g&“a“sftft@é’é‘fS%ﬁ?ﬁféﬁ%g%‘é%Pﬁ %?Sio%avm 7 ‘ioﬁaﬁg o S

In ensﬂy%@veet ner, may be used at

levels of 0.1 to 50%ppfionaly.al favelsResnesnmote 29ymdRsprnvidetiesaniy arsatagyel of taste to

the article. Loading level of the sweetener is dependent on the intensity of the sweetener, the polymer,
and the thickness adrthreidiag dotidbeoAeiditioniatlyagemt tier didgivoridisvaracingiggéng ke an acidulent,
such as citric or fumaric acid, may be utilized at levels of 0.01 to 5%, dependin? on intensity, polymer,

and thickness of tHisiRhed AFaRHSt ool ASRFECHRGIBIIWOERERY PERILNGTER (RYSPE), a
sucralose/maltodextyin high %‘é"‘n Sa'%rsﬂ‘e’&%t&'}%%o?arrﬂF‘QﬁefJ&‘A%e%%Co?%@ré‘BQ%H@I%g‘a'?e(a”t'ox'da”.t)
is dosed into a twin screw extruder. The processing temperatures are set at 100 to 120C. The resulting
pellets are then forgagehdate ShesmeRatiiuak aniiectan anoltingopachinaral weédm 16OC.

composition optionally comprises additives selected from antioxidants, antistatics,

antifogs, antimicrobials, slips, antibiocks, minerals, fillers, optical brighteners,

foaming agents, nucleating agents, impact modifiers, dispersing aids, release

agents, waxes, colorants, pigments, UV stabilizers, wherein articles made from

such polymeric compositions are not intended to be consumed, sigmificantly

destructed, masticated or fully or partially dissoived to release flavor,

1



EXAMPLE 4- Thermogravimetric Analysis of Flavored Polymer [0073] The migrating nature of
flavorants in polymers is a characteristic which is critical to the utility of the instant invention. Different
flavorant/polymer combinations result in different performance characteristics, an essential
characteristic of winohggsthe pigaaalegtie aarcopiiosinifavoiciMasyrtaydsantsfmay be compounded
with many different polymers, but to possess the desired utility of an organoleptic perception of flavor
is critical. Sub-optifRitethaibhatiPewearitssidiasganyaBort lived organoleptic sensation, i.e., when
the flavorant at the surface of the article has been expended, the organoleptic perception of flavor is
lost, even though flavorant remains entrapped in the polymer of the article. Consequently, it is
essential to be ablgtagualuaig, M BIGIAIORY CHRACHHFRE GHrantiRe enef &£ iiagiians. [0074] To
this end, polymers with flavor intensities rated as 0, 60, 80, and 100% are analyzed for
thermogravimetric f(F:@ ) paeformbaoecpithidheyedatahar timear pelatienship bétween TGA
measurement and percent flavor in the polymer may be obtained and plotted with the y axis
representing the TESNERFthe x axis representing the percentage flavor in the polymer. [0075] Under
experimental circumstances, the polymer with known flavorant intensity is placed in flowing water for 1,
10, and 100 hours. The results for perceived flavor retention may be plotted. Experimental polymers
may be expected QJ{al AR YSIBAL-ohthriReisairddinuey ginbRabis 48keridl0 hours and
38% at 100 hours. After two hours of recovery time, the flavor perception may be expected to recover
to 88% of the origifarpergeiirnddr et poterronylane ITPHHES WatspARpesdaaspetimen. EXAMPLE 5-
Flavor Panel Evaluation of Polymers with Flavorants Flavor panel evaluations are conducted on
specimens molded from different flavored compositions. Each composition is first compounded using a
twin screw extrudep@nd {pandnisrIPRRARAIHA RASOTIASEIesingy FPanelisisateg assembled to
give their opinion on the taste and aroma. Each panelist is required to answer the following questions:
1. Whether the tasterepressirisdedinilesitheicesodibedciarefantrse., fruit, mint, etc. (Yes/No)

[0043] such fiavored polymeric compositions, wherein the flaverant is suitable for

human consumptiorn;

[GG44] such flavored polymeric compositions, wherein the flavor enhancing agent

provides the taste component of flavor,
[0045] such flavored polymeric compositions, wherein the flavor enhancing agent
is selected for its ability to provide sweetness, sourness, bilterness, salliness,

coolness, umami, fatly acid, or acidity;

{0046] such flavored polymeric compositions, wherein the sweetness flavor

enthancing agent is selected from sucrese, fructose, glucose, sorbitol, malitol,

12



2. Whether the loading of the flavorant is appropriate to give pleasant taste to the molded article
(Rating of 0-5 with 0 means "no taste at all", 1 is "too weak", 3 is "just right', and 5 is 'too strong") 3.
Whether the aroma represents/resembles the described flavorant, i.e., fruit, mint, etc. (Yes/No) 4.

Whether the loadingief; ths-Hawpiankisappionrisdede ghepleasant @emaietrarmeelded article (Rating
of 0-5) Three different base resins: Low Density Polyethylene (LDPE), Linear Low Density

Polyethylene (LLDBE)akriackolypriigleticitPRiesrctsrie 68t agalaamipuinerfisdésin taste and
aroma of the final molded articles and the migration of the flavorants. Two flavorants, raspberry and
banana, are choséfd hfOBRIBRIRLLIREF0076] The tables below summarize the results from the
panel tasting. Table 1. Responses on whether the taste represents the described fruit broken down by
different resin and flavorant types.

[0047] such flavored polymeric campositions, wherein the cooling flavor
enhancing agent is selected from menthol derivatives, menthyl tactate, N,2,3 -

trimethyl-2-isopropylbutanamide and the like;

[0048] such flavored polymeric compositions, wherein the flavor enhancing agent
providing for acidity is selected from citric acid, ascorbic acid, malic acid and

fumaric acid;

[0049] such flavored polymeric compositions, wherein the compositions are
compounded such that flavor and flavor enhancing agent migrate and release
without consuming, dissolving, mastication or destruction of an article made from
the compaosition,

[0050] such flavored polymeric compositions, wherein the polymer is selected for
its ability to provide flavorant and flavor enhancing agent migration such that 0-80
percent of the optional flavorant and flavor enhancing agent are retained at one
howr in a use environment, 80-40 percent of the flavorant and flavor enhancing
ageni are retained at ten hours in a use environment and 40-20 percent of the
fltavorant and flavor enhancing agent are retained at one hundred hours in a use

environment;

13



Resin Raspbe Banana YesNo Yes No LLDPE 33%

[00511 such flavored polymeric compositions, which are substantially free of a

plastic flavor; and

[0G52] polymeric articles molded or extruded from such flavored thermoplastic

polymeric composiions,

[0053] such polymeric articles, which exhibit an optimized flavor sensation upon

placement in a use environment;

[0054] such polymeric articles, which exhibit an optimized flavor sensation upon
placement in a use environment and without consuming, dissolving, mastication
or destruction of such article;

[D055] such polymeric articles, which exhibit enhanced flavorant and flavor
enhancing agent migration such that 0-80 percent of the flavorant and flavor
enhancing agent are retained at one hour in a use environment, 80-40 percent of
the flavorant and flaver enhancing agent are retained at ten hours in a2 use
environment and 40-20 percent of the flavorant and flavor enhancing agent are

retained at one hundred hours in a use environment,

DETAILED DESCRIPTION OF THE INVENTION

{0056} it has been discovered that a polymeric article which is not intended to be
consumed, significantly destructed, masticated or fully or partially dissolved to
release flavor can be rendered to provide an optimized flavor by using “flavor
enhancing agenis” aiong or, preferably, in combination with flavorants. This

composition optimizes the flavor of a polymeric articie by providing both the

14



67% 1 33% 67% LDPE 44% 56% 39% 61%1 PP 6% 94% |

aromatic component of fiavor (smell}, from the use of flavorant, and the tasie
component of flavor, predominantly through the flavor enhancing agent. This
invention also provides a long [asting effectin the article since any surface
depletion of the flavorant or flaver enhancing agent is engineered to be

replenished from the bulk of the polymer malrix.

{0057] The flavor enhancing agents and, optionally, the flavorants may be
incorporated into the polymeric carrier by any appropriate method. An article
comprising this composition may be achieved through blending flavor enhancing
agents, and optionally flavorants, into polymer carriers and then subsequently
molding or forming the composition into the finished article. This mixing process
may be achieved by melt processing (compounding} the compaosition, dry-mixing
into a polymer powder or mixing into a liquid polymer. The mixing process may
occur at any stage of article formation. The composition may be supplied as
either a masterbaich {concentrate) or fully formulaied compound which may, in
turn, be utilized by articte manufacturers. H may also be incorporated at the

finishing extruder stage of a polymer reactor.

[0058] A number of different article manufaciuring processes may then ulilize the
optimized flavor composition, such as extrusion (film or sheet), or moiding
processes. 1he final article may be constructed as a monolayer article or may be
a coextruded/multilayered arficte or be an overmolded composition. By such a
multi-layer design, the optimized flavor composition may be incorporated into the
layer which will be in contact with the oral cavity and may thereby provide further

cost reduction.
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0% 100% | Total 28% 172%1: 24% 76% Table 2. Responses on whether the aroma represents the
described fruit broken down to different resin and flavorant types. Resin Raspberry

[0058] Selection of the polymeric carrier is based on the desired physical
properties of the final application. Commaon polymeric materials could be any
number of thermoplastics, such as but not limited to; polyethylene, polypropylene,
any copolymers or terpolymers thereof, elastomers, thermopiastic elastomers,
plastomers, ionomers, polybutadiene, polybutylene, polyvinyl chioride, polylactic
acid, fluorinated polymers, polystyrenes, polyesters, and polyamides. Other
polymeric materials could be used such as silicones (polymerized siloxanes),
silicone rubber, rubber, latex, as well as any other thermosets or any
combinations thereof. Preferably, polymers which are more amorphous enhance
the migration of flavarants or flavor enhancing agents through the matrix thereby
improving the sensation of the final flavor. Additionally, the polymer melting or
softening point must also be considered since it refates to the temperatures which
may be used in processing, or formation of the finished article. The processing
temperatures preferably do not surpass the optimized thermal stability of the
flavor enhancing agent or flavorants. This aspect is more important when directly
incorporating the compenents inte the polymer. Once incorparated into the
polymer, through a finishing extruder, concentrate, or compound, the flavorants
and flavor enhancing agents are somewhat protected by the polymeric matrix and
so during subsequent processes, like moiding or extrusion, may be processed at

higher temperatures.

{0060} Selection of the flavorant most obviously takes into consideration the

desired flavor and aroma charactenstics. In addition, one must select flavorants

which possess adequate thermal stabiiity so that they will withstand the melt
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Banana YesNo YesNo LLDPE 100% 0% 89%11% LDPE 89% 11%

processing temperatures of the selected polymer without diminishing the strength
or compromising the flavor. These melt processing temperatures can often range
between 75C tc 300C. The flavorant thermal stability is dependent on the
compound(s} inharent to or utilized in the production of the flaverant. in addition,
some flavorants are contained in water or oif soluble carriers, In this case, oil
soluble carrier systems generally provide better thermal stability versus water
soluble carrier systems which are based on water, ethanol, glycol, etc.
Additionally oit soluble carriers, where present, are better suited or more
compatible for the majority of polymers. Based on these criteria, thermally stable
flavorants can be designed by the flavorant manufacturer using the appropriate
essential oils, natural or artificial substances, or exiracts, and, where needed, in
an appropriate carrier to allow for incorporation into a melt processable polymer.

The flavorant selected must also be one that is safe for human consumption.

[0061] Exampies of fruit flavorant inciude flavorant imparting flavor, such as
raspberry, strawberry, apple, melon, peach, etc., as well as many other fruit
flavorants known in the art. Exampies of mint flavorant may be selected from
peppermint, cinnamon, or spearmint, as weil as other mint flavorants known in
the art. Examples of citrus flavorant may be selected from crange, lime or lemon,
as well as other citrus flavorants known in the art. Other flavorants such as
chocolate, vanilla, etc., may be selected. The flavorant may be selected based
on the desired arcma and flavor contribution, thermal stabiiity as described
previously, and its compatibility with the polymeric carmier. The flavorant may be
added at parts by weight leveis from 0.01 to 20%, optionally 1 to 10%, depending

an the intensity of the aroma provided by the flavorant, the selected polymer, as
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94%6% PP 83% 17% 83%17% Total 91% 9% 89% ,11% Table 1 Overall rating on loading level,
broken down to different resin and flavorant types.

relates to its crystallinity and corresponding effect on the regulation of the

flavorant migration, as well as the thickness of the final article.

10062] As with flavorants, the selection of flavor enhancing agents aiso takes into
consideration the desired taste as related to the target flavor. Agents which may
provide sweetness, sourness, bitterness, salliness, cooiness, unami, fatly acid or
acidity may be used and depend on the final flavor target. For example, to
optimize fruity or mint flavors, a fruit or mint flavorant in combination with a
sweetener may be employed {o provide the optimized flavor. Sweeteners can be
natural or artificial of bulk or intense type, such as but not limited to, sucrose,
fructose, giucose, sorbitol, malitol, xylitol, aspartame, saccharin, sucralose,
acesulfame K, mannitol, erythritol, isomalt, lactitol, mattitol, cyclamates, stevia
extracts, agave nectar and the like and any combination thereof.  Flavor
enhancing agents may be added at ievels of 0.1 to 50%, optionally at ievels

between 5 to 20%, by weight.

0063 Flavor enhancing agents also need o be selected based on their thermal
stability to tolerate processing temperatures, otherwise a diminished or altered
taste could be experienced. The meit processing temperatures can ofien range
between 75C to 300C. By way of example, some sweeteners have poor thermal
stability and during elevated temperature processing can be carmelized or burnt.
Additional co-components or synergists which may protect the flavor enhancing
agent during elevated temperature processing can be used to avoid change or
alteration of the taste. For example, some sweeleners are combined with

maltodextrin, polysaccharides, glycols, glycerides, or esters, of may be
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Category Type Averace based on Taste Aroma Base resin LLDPE LDPE

encapsutated so as o offer higher thermal stability than the neat sweetener
alone. The fiavor enhancing agents additionally need to be selected based on
their safety for human consumption. Acidic components (acidulants) alone or in
combination with flavorant andfor other flavor enhancing agents can optimize the
final articte flavor. Any acidic component may be considered, such as but not
fimited to citric acid, ascorbic acid, malic acid, fumaric acid, and any other organic
acids or alcohols. Acidic components {(acidulants) may be added at leveis of 0.01
to 10%, by weight. Cooling agents (those that provide cooling sensation} may
also be used alone or in combination with flavorant and/or other flavor enhancing
agents to optimize flavor of the final article. Any cooling agent can be
considered, such as but not Hmited to menthol derivatives, menthyl lactate,

N,2.3 -trimethyl-2-isopropylbutanamide and the like. Cooling agents may be
added at levels of 0.05 10 20% by weight. The flavor enhancing agents

additionally need to be selected based on their safety for human consumption.

[0064) The optimized flavored composition may also comprise any necessary
additives which improve processability, thermal stability, or provide performance
or aesthetic attributes to the fimished article as iong as these additives possess
the appropriate safety status. This may inciude, but is not limited to, additives,
such as antioxidants, antistatics, antifogs, antimicrobials, slips, antiblocks,
minerals, fillers, opticai brighteners, UV stahilizers, foaming agents, nucleating
agents, impact modifiers, dispersing aids, release agents, waxes, colorants or

pigments.
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PP 0.74 0.76 0.44 2.39 2.60 1.49 Flavor Raspberry Banana 0.74 0.56

[0085] Flavor enhancing agents, flavorants, as weil as additives may be
compounded with many different polymers, but exhibiting the desired utility of an
organocleptic perception of flavor is critical, Sub-optimal combinations are
characterized by short lived organoleptic sensation, i.e., when the flavorant at the
surface of the article has been expended, the organocieplic perception of flavor is
fost, even though flavorant remains entrapped in the polymer of the article.
Conseguently, it is essential to optimize the composition to provide the desired
migratory capacity of the flavor enhancing agent/flavorant/polymer combinations.
Optimal compositions, when placed in a use environment, for example in a
stream of flowing water, may be expected to retain appreximately 82% of the
perceived flavor at 1 hour, 43% at 10 hours and 38% at 100 hours. After two
hours of recovery time, the flavor perception may be expected to recover to 88%
of the original perceived flavor intensity in a2 100 hours water-exposed specimen.
It is also essential to optimize the composition to provide the desired taste

component through the use of the flavor enhancing agent.

EXPERIMENTAL PART

[0066] The optimized flavored polymeric compositions and their preparation of the
present invention will be better understood in connection with the following
examplies, which are intended as an illustration of and not a limitation upon the

scope of the invention.

EXAMPLE 1 - Fruit Flavored Polymeric Article
[0067) A fruit flavorant, such as raspberry, strawberry, apple, melon, peach, etc.

may be used at an appropriate level in a final articie to achieve the right intensity
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2.28 2.04 [0077] The responses summarized in Tables 1 and 2 show that when using flavorant alone,
aroma is much more dominant than the taste in overall flavor sensation. 91% and 89% of the
respondents can smell raspberry and banana, respectively, compared to only 28% and 24% for taste.
In Table 3, we candeecthat ther@spoacenty tatedketaddrnednuctihekseretd Boueahddiget) than the
taste. It is also observed that both aroma and taste perception in polypropylene |s conS|stentIy lower
than both LDPE ar?&‘LLWWﬁ%ﬁéﬁ%’%ﬁ%%ﬁﬁ@ﬁi’gﬁ@?’ewaﬁﬁﬁ&sm AR the migration
of the flavorant. EXAMPLE 6- Flavo;[ Ran ?E tlon dy wi h r % 519 Flavor

alu LO

inid eve
Enhancing Agents O%r}g{avor pane Svaluations a e conducted on mo speumens which

comprise a flavorapgiadif flayanenbapsieshgeanbel eﬁte@w%@r@m&lametbe;;em@posmons is first
compounded using a twin screw extruder and then injection molded into bars for taste testing. Panel

testing is conducteitheftentafiproxen@e B Weeks Giohditioningtdieitasnglesr@sroomrtemperature to
make sure the flavors do not volatilize completeﬁ(rwnhln several da s after the moldln%qof the

specimens. Paneli§E e 88 RIBIRIPHOGIVE TRER BTiAMIGRREtRS R HE A5 EGcH panel taster is
required to answerghe following auestions, \hethehiie sYdace IAsIGrRPLgsan&irpsambles the

described flavor (Yes/No ) 2. Whether the formulationis appropriate to give pleasant taste to the
molded article (Ratinge@étererwithddsmeaassineasie atsalliaidsisitamuedal, 13gs Hsisight”, and 5 is
"too strong") Whether the aroma represents/resembles the described flavor (Yes/No)

sweetener, has improved thermal stability over neat sucralose, may be used at

levels of 0.1 o 50%, optionally at levels between 5 tc 20%, to provide the

appropriate ievel of taste o the article. Loading tevel of the sweetener is

dependent on the intensity of the sweetener, the polymer, and the thickness of

the final article. The use of the flavor enhancing agent alone may be sufficient for

some applications where aroma is not required.

[0068] A compaosition of ethylene methylacrylate (EMA}, & sucralose/maltodextrin
high intensity sweetener, KE-18822 Raspberry flavor, and vitamin E {antioxidant)
is dosed into a twin screw extruder. The processing temperatures are set at 100
te 120C. The resuiting pellets are then formed into specimens through an

injection molding machine at 160 to 180C,

EXAMPLE 2 — Mint Flavored Polymeric Article
{0069} A mint flavorant, such as peppermint or spearmint, may be used at an
appropriate level in a final article to achisve the right intensity of aroma. The

flavorant may be selected based on the desired arcma and flavor contribution,
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4 Whether the formulation is appropriate to give pleasant aroma to the molded article (Rating of 0-5)
S.Whether the flavor lasts long enough in mouth Yes/No) Results [0079] The tables below summarize
the results from the panel testing. Table 4. Responses on whether the taste represents the described
flavor. Flavor Yes MerhRaspagyrs d¥iibiibed previously, and its compatibility with the polymeric

carrier. The flavorant may be added at levels from 0.01 to 20%, . optionally 1 to
10%, depending on the intensity of the aroma provided by the flavorant, the
selected potymer as relates to ifs crystallinity and corresponding effect on the
reguiation of the flavorant migration, as well as the thickness of the final articie.
This composition also comprises a flavor enhancing agent, such as a sweetener,
The sweetener, such as a sucralose/maltodexinn high intensity sweetener, may
be used at levels of 0.1 to 50%, optionally at ievels between 5 to 20%, to provide
the appropriate level of taste to the article. Loading level of the sweetener is
dependent on the intensity of the sweetener, the polymer, and the thickness of
the final article, The use of the flaver enhancing agent alone may be sufficient for

some applications where aroma is not required.

[0070] A composition of Low Density Polyethylene (LDPE), a
sucralose/maltodexirin high intensifty sweetener and KE-21570 Mint flavor is
dosed into a twin screw extruder. The processing iemperatures are set at 100 o
120C. The resulting pellets are then formed into specimens through an injection

molding machine at 1680 to 180C.

EXAMPLE 3 - Citrus Flavored Polymaeric Article
{007 1] A citrus flavorant, such as orange or lemon, may be used at an
appropriate level in a final articie to achieve the right intensity of aroma. This
may be at leveis from 0.01 to 20% depending on the intensity of the aroma. The
flavorant may be selected based on the desired aroma and flavor contribution,

thermai stability as described previously, and its compatibility with the polymeric
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93.3% 100.0% 6 7% 0.0% Table 5. Responses on whether the aroma represents the described flavor.
Flavor Raspberry Mint 80.0% 20.0%

carrier. The flavorant may be added at levels from 0.01 to 20%, optionally 1 to
10%, depending on the intensity of the aroma provided by the flavorant, the
selected polymer, as relates io its crystailinity and corresponding effect on the
reguiation of the flavorant migration, as well as the thickness of the final article.
This composition also comprises a flavor enhancing agent, such as a sweetener.
The sweetener, such as a sucralose/maltodextrin high intensity sweetener, may
be used atjevels of 0.1 to 50%, optionally at levels between 5 to 20%, to provide
the appropriate level of taste to the article. Loading ievel of the sweetener is
dependent on the intensity of the sweetener, the polymer, and the thickness of
the final article. Additionally, another flavor enhancing agent, like an acidulant,
such as citric or fumaric acid, may be utilized at levels of 0.01 to 5%, depending

on intensity, polymer, and thickness of the final article.

[0072] A composition of Low Density Polyethylene (LDPE}, a
sucralose/maltodextrin high intensity sweetener, Orange flavor, citric acid, and
vitamin E (antioxidant) is dosed into a twin screw exiruder. The processing
temperatures are set at 100 to 120C. The resulting pellets are then formed into

specimens through an injection moiding machine at 160 to 180C.

EXAMPLE 4 — Thermogravimetric Analysis of Flavored Polymer
[007 3] The migrating nature of flavorants in polymers is a characteristic which is
criticai {o the ufility of the instant invention. Different flavorani/potymer
combinations result in different performance characteristics, an essential
characteristic of which is the organoleplic perception of flavor. Many flavorants

may be compounded with many different polymers, but fo possess the desired
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93.3%1 6.7% Table 6. Overall rating on raspberry flavor for three different formulations. Formulation
Taste Aroma 3.00 2.60 2 2.30

utility of an organoleptic perception of flavor is critical. Sub-optimal combinations
are characterized by short lived organoleptic sensation, i.e., when the flavorant at
the surface of the article has been expended, the organoieptic perception of
flavor is lost, even though flavorant remains entrapped in the polymer of the
article. Conseguently, it is essential to be able to evaluate the migratory capacity

of flavorant/poiymer combinations.

[0074] To this end, polymers with flavor intensities rated as 0, 60, 80, and 100%
are analyzed for thermogravimetric (TGA) performance. With these data, a linear
relationship between TGA measurement and percent flavor in the polymer may
be obtained and piotted with the y axis representing the TGA and the x axis

representing the percentage flavor in the polymer.

[0075] Under experimental circumstances, the polymer with known flavorant
intensity is placed in flowing water for 1, 10, and 100 hours. The results for
perceived flavor retention may be piotted. Experimental polymers may be
expected to retain approximately 82% of the perceived fiavor at 1 hour, 43% at
10 hours and 38% at 100 hours. After two hours of recovery time, the flavor
perception may be expected to recover 1o 88% of the original perceived flavor

intensity in a 100 hours water-exposed specimen.

EXAMPLE & - Flavor Panei Evaluation of Polymers with Flavorants
Fiavor panel evaluations are conducted on specimens moided from different
flavored compositions. Each compaosition is first compounded using a twin screw

exiruder and then injection molded inte bars for taste testing. Panelists are
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2.20 3 2.80 2.50 Avera e 2.70 2.43 Table 7. Overall rating on mint flavor for three different
formulations. Formulation Taste

assembled to give their opinion on the taste and aroma. Each panelist is
required to answer the following questions:

1. Whether the taste represents/resembles the described flavorant, i.e.
fruit, mint, etc. (Yes/No)

2. Whether the loading of the flavorant is appropriate to give pleasant
taste to the molded article (Rating of 0-5 with 0 means “no taste at all’,
1is “too weak”, 3 is “just right”, and 5 is “toc strong”)

3. Whether the aroma represents/resembles the described flavorant, i.e.,
fruit, mint, ete. (Yes/No)

4. Whether the loading of the fiavorant is appropriate to give pleasant

aroma 1o the molded article (Rating of 0-5)

Three different base resins: Low Density Folyethyiene (LOPE), Linear Low
Density Polyethylene {LLDPE}, and Polypropylene (PP) are selected for
evaluating differences in taste and aroma of the final molded articles and the
rigration of the flavorants. Two flavorants, raspberry and banana, are chosan for

this study.

Results

[0076] The tables below summarize the results from the panel tasting.
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Aroma 1 3.30 3.60 2 2.90 3.00 3 3.10 3.20 Average

Table 1. Responses on whether the taste represents the described fruit, broken

down by different resin and flavorant types

. Raspberry Banana
Resin Yes No Yes NO
LLDPE | 33% 87% 33% 67%
LDPE 44% 56% 39% 1%
PP i £% Q4% 0% 100%
Totai | 28% 72% 24% 76%

Table 2. Responses on whether the aroma represents the described fruit, broken

down to different resin and flavorant types.

. Raspberry Banana
Resin Yes No Yes |  No
LLDPE 100% 0% 89% 11%
LDPE 89% 11% 94% 6%
PP 83% 17% 83% 17%
Total 91% 9% 89% 11%

Tabie 3. Overall rating on loading level, broken down to different resin and

flavorant types.

Average based on

Category Type Tasteg Aroma
B LLDPE 0.74 2.3%
r;‘fs LDPE 0.76 2.60
PP 0.44 1.49
Raspberry 0.74 2.28
Flavor Banana 0.56 2 04

[0077] The responses summarized in Tables 1 and 2 show that when using

fiavorant alone, aroma is much more domi

sensation. ©1% and 88% of the respondents can smell raspberry and banana,

respectively, compared to only 28% and 24% for taste. In Table 3. we can see

that the respondents rate the aroma much

It is also observed that both aroma and taste perception in polypropylene is
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3.10 3.27 [0080] The results show that both mint and raspberry specimens have good representation
of the described flavors and have favorable taste and aroma (with ratings close to the ideal target of
3.0). This panel evaluation demonstrates that the use of a flavor enhancing agent, such as a
sweetener, providestbgtasicisensatianymichrs eekingrethaiensigypasehavalumtiass when the
specimens comprised flavorant alone. [0081] The present invention is not to be limited in scope by the
specific embodimefts @bsérpetimereinhibidee cigeatensrisdifivations of the invention in addition to
those described herein will become apparent to those skilled in the art from the foregoing description.
[00821 All patents, applications, publications, test methods, literature, and other materials cited herein
are hereby incorporated by reference. CLAIMS We Claim: 1. Favored polymeric compositions,
comprising one or more heat stable flavor enhancing agent which provides the taste component of
flavor, optional [EBABIPLE & — Fiavor Panel Evaluation of Polymers with Flavorants and Flavor

Enhancing Agents
[0078] Flavor panel evaluations are conducted on molded LDPE specimens
which comprise a flavorant and a flavor enhancing agent, i.e., a sweetener. Each
of the compositions is first compounded using a twin screw extruder and then
injection moided into bars for taste testing. Panel testing is conducted after
approximately 3 weeks of canditioning the samples at room temperature to make
sure the flavors do not volatilize completely within several days after the molding
of the specimens. Panelists are assermbled to give their opinion on the taste and

aroma. Each panel taster is required to answer the following questions:

1. Whether the surface taste represents/resembles the described flavor
(Yes/No)
2. Whether the formulation is appropriate to give pleasant taste to the

molded article (Rating of 0-5 with 0 means "no taste at ali", 1 is “too

weak”, 3 is just right”, and 5 is “too strong”)

3. Whether the aroma represents/resembles the described flavor
{Yes/No)
4. Whether the formulation is appropriate to give pleasant aroma to the

moided article {Rating of 0-5}

5. Whether the flavor lasts long enough in mouth. (Yes/No)
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or more heat stable flavorant, one or more polymer(s) characterized by a capacity for providing for
flavor enhancing agent and optional flavorant migration in a finished product, as well as being
characterized by thermal stability of the flavor enhancing agent and optional flavorant, wherein the one
or more polymer(sikaseiselected from thermoplastics, thermosets, and silicone polymers, and wherein
the composition optionally comprises additives selected from antioxidants, antistatics, antifogs,

antimicrobials, slip€04RtDIECRE SMARETHISTIRAEZS FcaSHITY AT 818 PRISMIFRY Mhents, nucleating
agents, impact modiiers, dipfgisipaAlds, [elease FERS: WerEsColgallinIAmenis, b stabiizers,
wherein articles made fromﬂ%ggf) p'olymgrlc compositions are not Intended to be consumed,
significantly destructed, mastigaigst orffulzor parfglly tissolved to release flavor. 2 The flavored
polymeric compositions of sackrwhickea® In thedorm of a masterbatch, a dry-powder or liquid
concentrate 3 The flavored!| pohfmeric ctdnEositioALe Claim 1, wherein the polymer is selected from
polyolefins, thermoplastic polymers, thermoset polymers, and silicone polymers. 4. The flavored
polymeric compositions of GRRIA &, REIRhEHHBIRTN TS HKRREFrROTHTPBNARARNEEAd
polypropylene, copolymers U.Vpiér@cly. pers-the C"f.OS. The flavored polymeric compositions of Claim 1,
wherein the flavorant is sele t@%"ﬂ ..gﬁf&j B @Biﬂicial fruit, mint, and chocolate flavors 6. The
flavored polymeric compositgns of glaig@,q;p/yvheééj%the flavor enhancing agent and flavorant are
suitable for human consumption. 7. The flavored polymeric compositions of Claim 1, wherein the flavor
enhancing agent provides thiabiasté. c@vgateratobflavor [Sobhevlataverd jsolyiwesic dffripositions of
Claim 1, wherein the flavor fefhaiaeing. agent is selected for its ability to provide sweetness, sourness,
bitterness, saltiness, coolnﬂf@,f TR, aﬁﬁgtggi NEFEcidity.

2.6
2 2.30 2.20
3 2.80 2.50
Average 2.70 2.43

Table 7. Overall rating on mint flavor for three different formulations.
Formulation | Taste : Aroma

1 3.30 3.60

2 2.90 3.00

3 3.10 320

Average 3.10 3.27

Table 8. Responses on whether the flavor lasts long encugh in the
mouth.

Flavor Yes No

Raspberry | 73.3% | 26.7%

Mint 833% i 86.7%

{0080} The results show that both mint and raspberry specimens have good
representation of the described flavors and have favorable taste and aroma (with
ratings close to the ideal target of 3.0}. This pane! evaluation demonstrates that
the use of a fiavor enhancing agent, such as a sweetener, provides the taste
sensation which is lacking in the eariier panel evaiuations when the specimens

comprised flavorant alone.
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9 The flavored polymeric compositions of Claim 8, wherein the sweetness flavor enhancing agent is
selected from sucrose, fructose, glucose, sorbitol, malitol, xylitol, aspartame, saccharin, sucralose,
acesulfame K, mannitol, erythritol, isomalt, lactitol, malfitol, cyclamates, stevia extracts, agave nectar
and the like and any combination thereof. 10. The ffaVored polymeric compositions of Claim 8, wherein
the cooling flavor enhancing agent is selected from menthol derivatives, menthyl lactate, N,2,3,-
trimethy1-2-isopropyshytasamisknaindethiedikendi o Dhdrflisamdre doppbybyenie griffositions of Claim 1
wherein the flavor enhancing agent providing for acidity is selected from citric acid, ascorbic acid,
malic acid and furfraRedERS destrbtbherRle JoRASRRTETBIMPISIHiGALBT &14m™MVaNiRtdh the
compositions are compoynded such. that, favar andfiauorephancing agentmidlaleAnd delease or are
experlenced/percglveaD Withott consuming, dlssg\fvmg, mastication or destruction of an article made
from the compositign, &a-1dheflayecedpadimeric compositions of Claim 12, wherein the polymer is
selected for its ability to provide flavorant and flavor enhancing agent migration such that 0-80 percent
of the optional flavorant and flavor enhancing agent are retained at one hour in a use environment,
80-40 percent of the flavorant and flavor enhancing agent are retained at ten hou a use

environment and 58980 HEPEStH AR FRI0SRaRt ARG olSShEHERY AGEH R &P fgﬂ!neérd at one
hundred hours in g #gg?@&% RIN- 4 Jdhepllavased Ry HerasoRapositions of Claim 1, which are
a

substantially free of a plastic flavor. 15.A polymeric article molded or extruded from a flavored
thermoplastic polymeric composition of Claim 1
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16. The polymeric article of Claim 15, which exhibits an optimized flavor sensation upon placement in
a use environment 17, The polymeric article of Claim 15, which exhibits an optimized flavor sensation
upon placement in a use environment and without consuming, dissolving, mastication or destruction of
such article. 18.The polymeric article of Claim 15:kH4M8 exhibits enhanced flavorant and flavor
enhancing agent migration such that 0-80 percent of the flavorant and flavor enhancing agent are
retained at one hour in a use environment, 80-40 percent of the flavorant and flavor enhancing agent
are retained at s in a use environment and 40-20 percent of the flavorant and flavor enhancing
agent are retained at one hundred hours in a use environment. 19.A process for producing a flavored
(thermoplastic) polymeric composition, comprising optionally selecting one or more heat stable
flavorant, selecting one or more heat stable flavor enhancing agent, selecting one or more polymers

for a capacity for drqﬁ@iﬁ@%?@mﬁﬁﬁpﬁﬁ@% é?fﬁﬁﬁ%ﬁ%boﬁﬁé’ﬁﬁﬁfar}é?ﬁ?ﬁﬁbf ﬁﬁi"scﬁed product, as
wll s thermal sabiiy of e optora)fevorcnt Ty SHRBHENS, AGER. g e selected

. =
optlonal one or more‘? SI%?R(a ahnd one or more rlavor en cing agent and oné or more

polymers selected from thermoplagticsn 06 R0seis ot sibegne:Ae)nets@ndaddiives selected
from antioxidants, antistatics, antifogs, antimicrobials, slips, antiblocks, minerals, fillers, optical

brighteners, foaming agents, fausledting fgdatsr enpantingcdfielandieplarsmiariantelease agents,
waxes, colorants, pigments, UV stabilizers. . .
migration in a finished product, as well as being characterized by thermal
stability of the flavor enhancing agent and optional flavorant, wherein the one
or more polymer(s) are selected from thermoplastics, thermosets, and silicone
polymers, and wherein the composition optionally comprises additives
selected from antioxidants, antistatics, antifogs, antimicrobiats, slips,
antiblocks, minerals, filiers, optical brighteners, foaming agents, nucleating
agents, impact modifiers, dispersing aids, release agents, waxes, colorants,
pigments, UV stabilizers, wherein articles made from such polymeric
compaositions are not intended to be consumed, significantly destructed,
masticated or fully or partially dissolved to release flavor. .
2. The flavored polymeric compositions of Claim 1, which are in the form of a
masterbatch, a dry-powder or liquid concentrate.
3. The flavored polymeric compositions of Claim 1, wherein the polymer is

selected from polyolefins, thermoplastic polymers, thermoset polymers, and

silicone polymers,
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20.A flavored (thermoplastic) polymeric composition which is compounded by the process of Claim 19.

4. The flavored polymeric compositions of Claim 1, wherein the potyolefin is
selected form polyethylene and polypropylene, copolymers or terpolymers
thereof.

5. The fiavored polymeric compositions of Claim 1, wherein the flavorant is
selected from natural and artificial fruit, mint, and chocolate flavors,

& The flavored polymeric compositions of Claim 1, wherein the flavor enhancing
agent and flavorant are suitable for human consumption.

7. The flavored polymeric compositions of Claim 1, wherein the flavor enhancing
agent provides the taste component of flavor.

8. The flavored polymeric compositions of Claim 1, wherein the flavor enhancing
agent is selected for its ability to provide sweetness, sourness, bitterness,
saltiness, coolness, umami, fatty acid, or acidity.

9. The flavored polymeric compositions of Claim 8, wherein the sweetness flavor
enhancing agent is selected from sucrose, fructose, glucose, sorbitol, malitol,
xylito!, aspartame, saccharin, sucralose, acesulfame K, mannitol, erythritol,
isomalt, lactitol, maltitol, cyclamates, stevia extracts, agave nectar and the like
and any combination thereof.

10. The flavored polymeric compositions of Claim 8, wherein the cooling flavor
enhancing agent is selected from menthol derivatives, menthyl lactate, N.2,3.-
trimethyi-2-isopropylbutanamide and the fike.

11. The flavored polymeric compositions of Claim 1, wherein the flavor enhancing
agent providing for acidity is selected from citric acid, ascorbic acid, malic acid
and fumaric acid.

12. The flavored polymeric compositions of Claim 1, wherein the compositions are

compounded such that flavor and flavor enhancing agent migrate and release
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or are experienced/perceived without consuming, dissolving, mastication or
destruction of an article made from the composition.

13. The flavored polymeric compositions of Claim 12, wherein the poiymer is
selected for its ability to provide flavorant and flavor enhancing agent
migration such that 0-80 percent of the optional flavorant and flavor enhancing
agent are retained at one hour in a use environment, 80-40 percent of the
flavorant and flavor enhancing agent are retained at ten hiours in a use
environment and 40-20 percent of the flavorant and flavor enhancing agent
are retained at one hundred hours in a use environment.

14. The flavored polymeric compositions of Claim 1, which are substantially free
of a plastic flavor,

15. A polymeric article molded or extruded from a flavored thermoplastic
polymeric composition of Claim 1,

16. The polymeric article of Claim 15, which exhibits an optimized flavor sensation
upon placement in a use environment.

17. The polymeric article of Claim 15, which exhibits an optimized flavor sensation
upon placement in a use environment and without consuming, dissolving,
mastication or destruction of such article.

18. The polymeric article of Claim 15, which exhibits enhanced flavorant and
flavor enhancing agent migration such that 0-80 percent of the flavarant and
flavor enhancing agent are retained at one hour in a use environment, 80-40
percent of the flavorant and flavor enhancing agent are retained at ten hours
in a use environment and 40-20 percent of the flavorant and flavor enhancing

agent are retained at one hundred hours in a use environment.
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19. A process for producing a flavored (thermoplastic) polymeric composition,
comprising optionally selecting one or more heat stable flavorant, selecting
one or mare heat stable flavor enhancing agent, selecting one of more
polymers for a capacity for providing for flavorant and flavor enhancing agent
migration in a finished product, as well as thermal stability of the optional
flavorant and fiavor enhancing agent, blending the selected optional one or
more flavorant{s} and one or more flavor enhancing agent(s) and one or more
polymers selected from thermoplastics, thermosets, and silicone polymers,
and additives selected from antioxidants, antistatics, antifogs, antimicrobials,
slips, antiblocks, minerals, fillers, optical brighteners, foaming agents,
nucleating agents, impact modifiers, dispersing aids, release agents, waxes,
colorants, pigments, UV stabilizers.

20. A flavored (thermoplastic) polymeric composition which is compounded by the

process of Claim 18.
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