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
polymeric compos&;ié) 09ﬁggﬂrising "flavor enhancing agents" alone or in G Qg%gfg&wj,th flavorants,
wherein articles made from such polymeric compositions are not intended to be consumed,
significantly destructed, mastica or partially dissolved to release flavor. BACKGROUND OF
THE INVENTION [0002] I45-% RN AR Sr eRhaFC G Bt Kt 8hdror Ravorants are used in a
wide variety of applications, such as oral rinses, toothpastes, chewing gums, dissolvable strips,
tablets, beverages, confections and a variety of foodstuffs. Alone or in a variety of combinations, these
flavor enhancin ents and/or Eﬁé rants render to the user a specific, targeted flavor sensation.
[0003] By fIavd:r ,Q/éeT ety Vﬁﬁgﬁ 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 ofomoy]ressiblecpmbinatancpitiavomittaitatachitvetbedesiredfiavor. WO
2010/024941PCT/US2009/004927 [0004] In reference to "flavor enhancing agents”, we refer to natural
or synthetic substeamerssiigiiels ptovidecswy ebpradumingiariimizad) lasrirs ReNARSTIFatty acid or cooling

taste sensation or any combinations thereof. [0005] In these standard applicatjons, the flavorants,
combined with otﬁ?)'tnH%%B%%%rﬁﬂﬁrgﬁ?&ﬁ%ag’}e%ﬁ ARl ?6”%1%% &5pTBprfate carrier for the

application. Oral rigses.and Looiipasies-naridncligs Jayaprisandiendlayenrabancing agents in a
liquid or paste medium. In these applications, the user experiences a rapid and appropriately intense
flavor sensation duedaitdmateciontackefithadlavereddngoaienis dortipe viiahsavityof0006] Dissolvable
films and tablets also provide for intimate contact of the flavored ingredients into the oral cavity upon
dissolution of the htssoatkiRike ForexapsRIoNTcrOY 4B8sTIded cRES icRiRY AidsbnmigarBt comprising a
low melting point rgfom nd c?rrier hat melts or softens at or below 37C, a water soluble excipient,

and a pharmaceu o2 E’/gﬁctﬁ\fg I

Fioredrent: Optionally, the tablet can contain flavors and flavor
enhancers to deliver flavor while the tablet is dissolved. Similarly, US patent 6,419,903 teaches an
orally consumaae Kieroumpasitiom kel Tepndly dissolvable in the oral cavity, the composition
being comprised of a water soluble cellulosic carrier, a water dispersible pregelatized starch, and a

fIavor.ing agent, iNgANGISWEELRBRES 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, beverages, confections and a variely of foodsiuffs.
Alone or in a variety of combinations, these flavor enhancing agents andfor

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

[0003] By flavorants, we refer to natural or artificial flavored substances, exiracts,
or essantial vils. 1t 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.,



[0007] In the aforementioned examples, the flavorants and/or flavor enhancing agents are distributed
into the appropriate carrier, such as water soluble or 2 WO 2010/024941PCT/US20091004927
dissolvable carriers. The dissolution of the carrier provides effective release of the flavor ingredients
into the oral cavityvtmamlrmve the targeted flavor sensation. [0008] It is widelydsmone-that chewing
and/or bubble gums ?f% rﬁclu e flavor ts and/or flavor enthgncm a g% ur‘lé e g%mh Qase is a
masticatory material, ST RSB Ol Ul R S AP AV 0P ECARET Flavor enhancting agents in gums.

Gums also consist of @%%é%&ﬁ&w&@em-s%,fﬁf@@%@x %B,&Bﬁm,,mg,ﬁj&explalns that the
water-soluble portion dissipates with a portion of the flavoring agent over a period of time during

chewing. The gum bagwiipgriele keresdivrce intremibiaivtrdagiedbut the chew.” The gum base is often
comprised of natural or synthetic elastomeric materials 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, masticatigis) tHsselutisdhdpa iabihidhed assruclivmel Hamartielei ethéhere exist
application needs for flavored polymeric articles which are not intended to be subjected to such end
routes. [0010] ArticIeS‘ﬁﬁ@ﬁs?@bédgr&ﬁﬁfﬁéﬁfmté’ﬂ@%@étfﬁl@@d@ﬁﬁ‘ﬁ Meferfat e BeEppiiEations. Many

applications involve the é?o mer r‘jcllrgzle tgnl%g Mse % gtﬁgﬁj\gétﬁa%g f@%ﬁ@f\épﬁa\p&}t which are not

intended to be masticated or dissolve eIixamples. o?sué% applications mcﬁude tongue depressors,
mouth swabs, dental agplizitees;ehesiteh Meidyr eigieesjinouthyess depliratet) vieeis¥VO
2010/024941PCT/US20091004927 _ o

experiences a rapid and appropriately intense flavor sensation due to intimate

contact of the flavored ingredients in the oral cavity.

[0008] Dissolvable films and tablets also provide for intimate contact of the
flavored ingredients into the oral cavity upon dissolution of the host matrix. For
example, WO 02/4557 1 teaches a fast dissolving tablet comprising a low melling
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 flavor while the tablet is dissolved.
Similarty, US patent 6,419,803 teaches an crally consumabie film composition
which is rapidly dissolvable in the oral cavity, the compaosition being comprised of
a water soluble celluiosic carrier, a water dispersibie pregelatized starch, and a

flavaring agent, including sweeteners.

[0007] in the aforementioned examples, the flavorants and/or flavor enhancing

agents are distributed into the appropriate carrier, such as water solubie or



dental films, toothbrushes, toothbristles, dental exam gloves, pacifiers, teething toys and rings, straws,
bottles, bottle caps and spouts, drink lids, utensils, adult novelty and the like. In the best case,
polymeric articles used in such applications can be considered to have a neutral flavor, but more often,
they are describeg@golgasing: a "plastic” taste which causes an unpleasani@xgasiwne@1o the user.
[0011] As mentioned, in these other applications it is desirable to have flavored polymeric articles
which can provide fIa\‘?&sWﬂ?&ﬁ?@&ﬁiﬂ%@%@ﬁ%‘ﬁ‘r‘ﬁ%%ﬁf‘ﬁi%%ﬂﬁﬂtﬁ’é%‘f‘?ﬁ%?ﬁ?g%e ?@gﬁ%gﬁruction of the
article. For these applicaions  flayaiingian Mucls haspeenachisnedheiihardigrtineprporation 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 immediat®PEIdLS &HPMENB PR Al AP IR B 029aY RS % ARYR Havored
dental article for cleanjngthepiermdmal sifaces glihsatesthsHehiassepiabiliasseemprising one

filament having a flavored water-insoluble coating. The water-insoluble coating composition is
comprised of a water-irmss| istduhiaxyftaviorcandifiave rahRavecen WO ez 8 idigieisses a bicomponent

monofilament tape wherein the tzﬁetis made frorp é@ebf%si%rrlﬁgft S g%trrllcse 0{;39525} about 60
bicomponent core-sh&ARTHESURE & Skt bF CaRT AT RS Navbr Hivan comparable flosses. The 4

WO 2010/024941PCTuksp20 UM Slaver adisnsaReritiRRiis wiasdaassskanchapliedas a coating
and is not integrally mixed into a polymeric base. 100133 Drawbacks exist to this approach of applying

flavored coatings on flekatrerkoartielss a@pécp biemd4insethgrenghiiectBetbasmePeidR rovide the
ﬁgﬁﬁ%ﬂé‘e"géﬁém%%}{?& the coating

appropriate intensity and.flavor, this effect is sh Iiv%ﬁl Q!e,czilH
itself can be depletedré}g'rrﬁe A fgﬁ“r a%%patﬁﬁ)‘é%%noﬁggﬁe rgplenis . In"addition, this approach causes

added cost due to thergegangapynoaticigsproeasssasraielhas rsquitiagreapiblushe spatentyin coating
machinery. ‘ _
acetale, styrene-butadiene copolymers, polyiscbutylene, and the like. By
-reference, the US FDA lists approved masticatory substances for use in chewing

gum under 21 CFR 172.615. .

[6009] In the examples above, a commonality can be found in that these carriers
provide fiavor upon the consumption, mastication, dissolution, partial or full
destruction of the article. Yet, there exist application needs for flavored polymeric

articles which are not intended to be subjected fo such end routes.

[0010] Articles produced from polymeric materials exist in a wide variety of
applications. Many appiications involve the polymeric article to be used or in
contact with the aral cavity, but which are not intended to be masticated or
dissolved. Examples of such applications include tongue depressors, mouth

swabs, dental appliances, dental molds, retainers, mouthguards, protective



[0014] There are also 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 able to migrate to the surface, especially when
used in an appropyiatgpetysneric matrix that facilitates the flavorant migratimgthesfinakeffect is still
greatly diminished resyling, n.an. iferior flaver, sensaion. This Jesulevep.exigndsahose articles
which can be modera eﬂ/ compressed, e.g.' by human Cﬂewmg or grin mS, and which still does not

release adequate flavRysensatiey de-lhe raalet) oldELE]JNihespase, afiaxtinls sivhith) aseinot intended to
be masticated, or even only mildly to moderately compressed, the use of flavored extracts alone

through direct incorporetiiis Aot dksolimitafeesbere RNBRACIARRS [S8H & FHsAce. WO

2010/024941PCT/US20091004927 [10016]. Direct incorporation of [ lymeric carrier for
articles not intended t%pgqéc?]ﬁggﬁi%aa él 8Tt fé%é ﬁ‘af}gﬁ%g?y"{(ﬁfeyg ? L\{J)Qs&?ﬁéfe Iﬁ%grigg%%%S describes a
filter for a smoking arigiguaichsiRshiges-adulowsiibenichagesns athemsepiastimanbeieta flavorant is
dispersed in the thermoplastic. Such flavorants blended with thermoplastics are commercially available
from such companiestB&Y#iernational Flavors and Fragrances, Inc. WO/2008/000800 describes an
oral hygiene implement made of a thermoplastic elastomer, a plasticizing oil, and a lipophilic flavoring
substance. US Pat. No. 6,505,961 to McGovern teaches an intraoral radiographic film packet which
has a thermoplastic couforhertzanaiag, petinretethdrapddqadsnsane atlyiisitiegratedetimmaedth during
manufacture, the thermoplastic from which the comfort enhancing perimeter frame is molded having

ancin .
flavor/scent chemistryPEBRBSATHER tHRRSi A3 RSP HiBIE 'TWHE%\%?H@@S TGIREAavor/scent to the

thermoplastic materialare hignded angmelieddn ARAdr ke iaackievrflaygsisasstsntegral to the
thermoplastic frame. US Pat. Application 2007/0235039 by Gottsch describes a mouthguard formed of

a resilient material antisaciagen agsit ine bgsoratbvatdiathesilient intatesiabipriot e formation of the

mouthguard. [0017] The aforementioned art relates to dis ersin(%or embeglrgirlg i.efntzg{ect

. . i h . .
incorporation, of flavopg?ﬁ?éaWB%SIE/W@F%%H%H%% ?lyo?ri’H needts eg diesofved or masticated during

use. However, there g plgmenvishithis ARREQash of bauapaitiavositieninnegasdes
predominantly a strong scent, but only affords weak taste in these instances resulting in an inferior

flavor response. It is bRepeveereHae sHabssbiARE senaATcre BasRy iRy MRt BXS1ECEEB8 ability of the

tz‘%sltg /8‘;3‘99 4‘1%"8;";‘8‘8% ; %:%é@s%%\ﬂ% & UK AR ALORS Ol AR RA R L Wi g

immediate retease to the oral cavity.

[0012] EP 0 919 208 teaches a highly flavored dental article for cleaning the
inferproximal surfaces of the teeth such as dental floss comprising one filament
having a flavored water-insoluble coating. The water-insolubie coating
composition is comprised of a water-insoluble wax, flaver, and flavor enhancer.
WO 02/4448 discloses a bicomponent monofilament tape wherein the tape is
made from the fusion of the sheaths of at least about 80 bicomponent core-

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



dissolvable matricies, thereby causing an inferior perceived flavor. This result even extends to those

- polymeric articles which can be moderately compressed, e.g. by human biting, and which still does not
afford adequate perception of the taste component of a flavor. [0018] Physiologically, the sensory
perception of flaveygesiitsigm a combination of taste and smell. Taste ig ang.afihgdraditional
senses with receptors located in the taste bUds found on the tongue. The four basic tastes are sweet,

bitter, sour, and salty. BYREhFARBCRR] KoK trarss Radannits Bearrariggeskd ast stisertlliste
categories. [0019] Fla%g)r IS Irnovjd hoth taste and aromatic components in articles which can
be consumed, masticaté(gfs1 c')ri%%ﬁcfﬁﬁy&ése%tructed. For flavorants in polymeric carriers which are not
expected or intended to be manipulated in this way to release the flavor, the flavorant provides
predominantly an aromatic component, but very little taste sensation so that the ultimate flavor

perception is significaftfy HiRimTEREE e ite thistaRrseng e Bt frY PR SPAHISTISR theory, it is
believed that these types of holymers and lig tl.i‘g S13%NAk RS, iLsneugh g@%émsation due to
insufficient access of Iﬁa@or to the oral cavi?ﬁgn(ﬁor &e(?ln%%%tl]ty o%e a%%%e 0 be manipulated
(Compressed) enouglaghrensgke theadtiandidhe, use ke e bysaverdiyaaisy dirgishersensation or
release of the flavor. SUMMARY [0020] What we therefore believe to comprise our disclosure

may be summarized AR PHEYBHSRAR GARSRIErietedBBPART HH A IGFEE0 Bfere is provided
flavored polymeric copapRajtians. RamuENeORs-AI-EMIS heal plable favenephancingagent which
provides the taste component of flavor, one or more heat stable flavorant, one or more polymer(s)
characterized by a capediitg forgevidingfes flevorentraialimysgeettandoiitnwo rasthinggyation in a
finished product, as well as being characterized by thermal stability of the flavor enhancing agent and
flavorant, wherein the one or more polymer(s) are selected from polyolefins, polyolefin copolymers or
terpolymers, polyolefifsplasteriersosiglastamessiaid tespopagticcepalaling thaddierein the
composition optionally comprises additives selected from antioxidants, antistatics, antifogs,
antimicrobials, slips, dNAAGERENSHRTEFERS; flsigsitsantaiobiaghtehel s daamsily agtaves imucleating
agents, impact modifiess, dispersing aids, elease Adents, waxes, golorants, pigments, UV stabilizers,
wherein articles made from suc polymeric compositions are not intended to be cgnsumed,
significantly destructedavnasticatesk abkutty i Rastiathedinialvesijedelgasedlavadin an [0020b] In a
second aspect, there is provided a polymeric article molded or extruded from a flavored thermoplastic
polymeric compositior? 2 W ivePBEUe malrix fhpdiacfinies th-truepatrigiiendis 80tietra process for
producing a flavored (hefmpplastipRalmRUGEAMPASTHR.CAMRRINGRHeSINg.ANG Qrmore heat
stable flavorant, selecting one or more heat stable flavor enhancing agent, selecting one or more
polymers for a capacisxierprovidstgeftc #avwbdicntana: flevder @shanciprgsagent. goigy atioiann a finished
product, as well as thermal stability of the flavorant and flavor enhancing agent, blending the selected
one or more flavorantffF4IRd Srl I MRRRUSP EMhRrSiAG SRR aRE BHEGY RIS YO iners
selected from polyoletipsmpgiiyolefin copolymers or terpoiymers, polyolefin plastomers or elastomers
and thermoplastic polyolefins, and optionally one or more additives selected from antioxidants,
antistatics, antifogs, antimicrobials, slips, antiblocks, minerals, fillers, optical brighteners, foaming
agents, nucleating aggr%t%l i{rp%%ggf%n%ciociig% ésd\iﬁ?c r%i{réqlg{ﬂn% égéeda%g%ea%ggég? waxes, colorants,

: e i Or &v .
pigments, UV stabiliz n afourth aspect, there 1S provided a t§vored ﬁﬁermoplastlc)
polymeric compositiorwhigliists aippesaged hyrtie-praeess:as deliradab¥alone through

direct incorporation into the polymeric carrier exhibits inferior performance.



[0021] 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 providing for flavorant and flavor enhancing agent
migration in a finisfed,pEAuUGt as measured by a running water test, as wgllas thermal stability of the
optional flavorant and flavor enhancing agent, blending the selected optional one or more flavorant(s)
and one or more flavot®iREptEHgraeentEdyaptliaymsanisitdeae polynesscealeciedfioks titrmoplastics,
thermosets, and silicone pol rs, and additives selected from antioxidanfs, antistatics, antifogs,
antimicrobials, slips, ant g%ég?ebrﬁi{r?g% g,%l |8§§f588ﬁ8§|’%}¥bﬁ%{§ﬁ%?”gf‘ fo‘g%ri&r?é‘ ga'e% s,%ﬂcﬁeating
agents, impact modifiefssdiisqeising RidssroleasarageniscaiefeCoOIURNISLRIGRARIS AV stabilizers;
[0022] such a process, wherein the flavored polymeric composition is in the form of a masterbatch;
[0023] such a process!iiferiastit e oy miavy e sctiesefiahip dipdlefinengstemdptastic polymers,
e B e G e R TS 0024 e 2 prasees, WCI e Rolyolefn i selected
form polyethylene and po?ypropy?ene, and copolymers or terp(r)]?ymerg Harks ; f8 such a process,
wherein the flavorant iscaglestacdérpmmmaiial mndarbfierdduiiardiminhitarossiod0sas] such a
process, wherein the flavor enhancing agent and flavorant are suitable for human consumption; [0027]
such a process, wherelPSESATR HaRemME ai§a i ssie etad oiFies'asintg'asiprstide sweetness,
souress, bitterness, sallgss, GRARESS AR RIINASIE: racUbplRGeBlauehaa process, wherein
the flavor enhancing agent providing for acidity is selected from citric acid, ascorbic acid, malic acid
and fumaric acid; [0029}GueiTratgroesss, intherei ndfiesfimrotdtint hetkaoplastigaalymeric composition is
compounded such that flavor and flavor enhancing agent migrate and release or are

experienced/perceived {iEASED AL AR S AR RIS TRRA AR BIRaRLtY iRt an article made
from the composition; {Q0SMLSUGHhGPERGRSR- YV AT GBS RONVTEH RsalarLedinbis ability to provide

flavorant and flavor enhancing agent migration such that 0-80 percent of the fiavorant and flavor

enhancing agent are retaanstiapaieeivo i dsusd daieeing Bmto@8et0 gherciety oftiredtaiedrant and

flavor enhancing agen’hare retairled alt ten ti_gurs in a use environment and 40-20 percent of the
eta

BRCIRG Agent areretaih iy one ARIRYE RGNS BRI Ement; [0031]

flavorant and flavor enhancing agent are’r
such a process, whergiateeirgty eddlRvanis mreasinad érubdnRinehwaeikiRScent integral to

the thermoplastic frame. US Pat. Application 2007/0235039 by Gottsch
describes 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 masticated during use. However, there are problems with this approach. The
use of flavorants alone provides predominantly a strong scent, but only affords
weak taste in these instances resulting in an inferior flavor response. Itis
believed that such polymeric articles significantly limit the accessability of the

taste of the flavorant to the oral cavity, unlike masticatory or partiaily or fully



~-(00321 such a process, wherein the flavored thermoplastic polymeric composition is substantially free
of a plastic flavor; [00331 as well as a polymeric article molded or extruded from a flavored
thermoplastic polymeric composition which is compounded by a process for producing a flavored
(thermoplastic) polymeric composition, comprising optionally selecting one or more heat stable
flavorant, selectind'8ri&¥i*Aiéte heat stable flavor enhancing agent, seleclin§ &REBHiSre polymers
for a capacity for provigiaenasiflavaraiat aRaRVRLERD ARG SISIM MG atien ha fitished product, as
measured by a running water test, as well as thermal stability of the optional flavorant and flavor
enhancing agent, blergigrgekienselectadopivneiorrdcssmoie tavdramt@)ratstl operorasesie flavor
enhancing agent(s) and one or molge,rpolf%/ ers ihelected from thermoplastics, ther_mos%s, and silicone
polymers, and additivéSsletEEHEH% ANB AR 4RA8 A oL A58 S ARSI &I Glips,
antiblocks, minerals, fillets -oRlicad hrdghignsrs, foaming agents, nucleating agents, impact modifiers,
dispersing aids, release agents, waxes, colorants, pigments, UV stabilizers; [0034] such a polymeric
article, which exhibits an optimized flavor sensation upon placement in a use environment; [0035j such
a polymeric article, w b%%@ ibitsl an Ollotimized flavor sen atiop upon pl tc%ment in g use environment
and without consuming, disso \’ﬁ"r?g?gr‘ﬁ%gtiqa 151 Or degtFuetion of SUCh At |%Ie?"16(ﬁ?§] 4tk polymeric
article, which exhibits gnbanced flavpragtrnd-Haveirnhancng sae8t migrrtiensy irdhatif-80 percent
of the flavorant and flavor enhancing agent are retained at one hour in a use environment, 80-40
percent of the flavorartt&isdteHigs EsRaReiRg Byevs aféeeairmedintadesivor By Rgtabiiss. 8avironment and
40-20 percent of the flavorant anpd flavor, enhancing agent are retained at one hundred hours in a use
et 100371 B B B e by e
process; and [0038] fausgstipolymeric compositions, comprising one or more heat stable flavor
enhancing agent which provides the taste component of flavor, optionally one or more heat stable
flavorant, one or more polymer(s) characterized by a capacity for providing for flavor enhancing agent
and optional flavorant ygsatian. 1 AT \G AIOEE 38 Wl Asbeina haAdiEzed . thermal
stability of the flavor enhancing agent and optional flavorant, wherein the one or more polymer(s) are
selected from thermoplagticssrtibe roaseted andssiten epobmeistand whereF sheacommesition
optionally comprises additives selected from antioxidants, antistatics, antifogs, antimicrobials, slips,
antiblocks, minerals, fRYE S HtEHIHFiYREN R b aRFTP GeRtE At IR S iTRaRERE M BYEt modifiers,
dispersing aids, releasg, ageRis WaKe %= 69! FaHI PIGMERR Y SIaRIHERTS W hRIGRAMtiCles made
from such polymeric compositions are not intended to be consumed, significantly destructed,
masticated or fully or panthedissglved itz ddetsefieaion sW:RD20I02404ERE PALSAG091004927
[0039] such flavored polymeric compositions, which are in the form of a masterbatch, a dry-powder or
liquid concentrate; [ooﬂéﬁ‘%&%ﬁ%\%ﬁ’és&e&o|§/“Fﬂ’éﬁ’riE°&8’#ﬁ‘B‘8§i{?o%%?WH8F&ﬁ RALHHH) &P SBlected from

polyolefins, thermoplastifpedynesedberrosebnplyinesss angislicane Py Bisrs: 04 such flavored
polymeric compositions, wherein the polyolefin is selected form polyethylene and polypropylene,

copolymers or terpolyi#gissiaaiion due to insufficient access of flavor to the orai 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.



[0042] such flavored polymeric compositions, wherein the flavorant is selected from natural and
artificial fruit, mint, and chocolate flavors; [0043] such flavored polymeric compositions, wherein the
fiavorant is suitable for human consumption; [0044] such flavored polymeric compositions, wherein the
fIavoqumm\g 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, bitfI#RsY haliwsctbereismBsie enia FMAaTeRH, BP USRS TEYAS SURMRETEREEblymeric

compgagdipnaewhieaiy theraweetness flavor enhancing agent is selected from sucrose, fructose,

glucose, sorhi litol.. WO 2010/024941PCT 9/0 it . in,
sucralose, a&%quﬁi“e ,'rrsnfr?ﬁﬁg , te%?ffﬁrﬁo? fﬁ’g’g@%ﬁﬁ%ﬂ%ﬁﬁg?%{ﬁﬁﬁ% %yﬁggn%@ig,i@a%ﬁgﬁégcts,

agaveehectaneniel teatlikeindayey eohavieiagcloeht ueooavies cher bt poRmaare dGpositions,

whereipdhs: Gaglng davet-8rRhancing-adend issrleriesbiiaiarapripberenivalives. smeiphytjariate,
N,2,3,- trimethyl-2-jsopropylbutanamide an Hwe like; 0048].such flafvor%d ol% eric comﬁapsitions,
Wherawm@%%rfwéﬁa\ﬁawgggn?gem and flavorant migration in a finished p _uct, as well as

being characterized by thermal stability of the flavor enhancing agent and flavorant, wherein the
one or more polymer(s) are selected from polyolefins, polyolefin copolymers or terpolymers,
polyolefin plastomers or elastomers and thermoplastic polyolefins, and wherein the composition
optionally comprises 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, wherein
articles made from such polymeric compositions are not intended to be consumed, significantly
destructed, masticated or fully or partially dissolved 1o release flavor.

[0020b] In a second aspect, there is provided a polymeric article molded or extruded
from a flavored thermoplastic polymeric composition as defined above.

[0020c] in a third aspect, there is provided a process for producing a flavored
(thermoplastic) polymeric composition, comprising 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 providing for flavorant and flavor enhancing agent migration in a finished product,
as well as thermal stability of the flavorant and flavor enhancing agent, blending the selecied
one or more flavorant(s) and one or more flavor enhancing agent(s) and one or more polymers
selected from polyolefins, polyolefin copolymers or terpolymers, polyolefin plastomers or
elastomers and thermoplastic polyolefins, and optionally one or more additives selected from
antioxidants, antistaiics, antifogs, antimicrobiais, slips, antiblocks, minerals, fillers, optical
brighteners, foaming agents, nucleating agents, impact modifiers, dispersing aids, release
agents, waxes, colorants, pigments, UV stabilizers.

[0020d] in a fourth aspect, there is provided a flavored (thermoplastic) polymeric

composition which is compounded by the process as defined above.

Ta



providing for acidity is selected from citric acid, ascorbic acid, malic acid and fumaric acid; 100491
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 frozrplthg‘ o _mposition; [0050] such flavored polymeric cp&r}ﬂ%%%&ﬁgwherein the

. W J 3 . .
polymer is selected 101 1S Abi ity 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 hours in a

use environment and B823bApEreent f fiedHaive At e T atpsiit Iy AGERF P eahed at one
hundred hours in a usgm%\%ggongé%ggégylvs(gi e%%ﬁg/%%@_%’é@g\/@%&g%ggéﬂfZJQ}?@H@ siieh flavored

polymeric compositions, whicli are substantially free of a plastic flavor; and [0052] pdlymeric articles

molded or extruded fromnstcheHasapedither@opiasts aelynetoeopositiaas joelsitch polymeric
articles, which exhibit an optimized flavor sensation upon placement in a use environment; [0054) such
polymeric articles, whiegRasnisitripvisstintis Sav A PeR ARKHGIH NG HRACERTRIREHPA TS environment

and withoutt consuming dissghing, aseatien 8y desihiclion:afsuch-ariis: ifinnl sushipolymeric

articles, which exhibit en lavorant and flavor enhancing agent migration such that 0-80 percent
of the flavorant and flay eteaiphiand ing agenirar easetatnsahaingRednoiidndagife saleireadment, 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 fRRIGFZhPAHE MRVR FRRINEHE A FORCARTE A FRTEH BRI Alrs in a use
environment. DETAILER 9%%%%“99‘59&@&'%WM@%E@%LQ%@HB%, hegidiscovered that a

polymeric article which is not intended to be consumed, significantly destructed, masticated or fully or
partially dissolved to polymers, and additives selected from antioxidants, anfistatics, antifogs,

antimicrobials, s.lips, antiblocks, minerals, fillers, optical brighteners, foaming
agents, nucleating agents, impact modifiers, dispersing aids, release agents,

waxes, colorants, pigments, UV stabilizers;

{0022] such a process, wherein the flavored polymeric composition is in the form

" of a masterbatch:

[0023] such a process, wherein the polymer is selected from polyolefins,

thermoptastic 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 artificial

fruit and mint flavors;



release flavor can be rendered to provide an optimized flavor by using "flavor enhancing agents" alone
or, preferably, in combination with flavorants. This composition optimizes the flavor of a polymeric
article by providing both the WO 2010/024941PCT/US2009/004927 aromatic component of flavor
(smell), from the use of flavorant, and the taste component of flavor, predominantly through the flavor
enhancing agent. ¥Ri¥IlE#tion also provides a long lasting effect in the 5&%?@%@8@%@ surface
depletion of the flavorant or flavor enhancing agent is engineered to be replenished from the bulk of
the polymer matrix. [0057] The flavor enhancing agents and, optionally, the flavorants may be
incorporated into the [edgRiewich carrisessy rsep o friateenienty. BA AT 6Py this
composition may be achieve(g througjnh blendint%fl_avor enhancing agents, and optionally flavorants, into
polymer carriers and tRERLBEE YR PROTARY or forming the composition into the finished article.
This mixing process may be achieved by melt processing (compounding) the composition, dry-mixing
into a polymer powder or mixing into a liquid polymer. The mixing process may occur at any stage of
article formation. The iSaTpestticrrrasssbevsaisHlite SavaitheicaTha SEHRAT SR Fate) or fully
formulated compound whjch may, in turn, be utilized by, articl u i S0 be
incorporated at the fini"zskﬁ‘f gto xrt?daee?g?aegéeso goﬁi)q?ﬁwsé?ﬂf%anctso?g[%)%%%%iﬁ%%ﬁ%%ﬁfierent article
manufacturing processag may sheaditilize the optimized flavor composition, such as extrusion (film or
sheet), or molding processes. The final article may be constructed as a monolayer article or may be a
coextrudedimultilayered article or be an overmolded composition. By such a multi-layer design, the
optimized flavor compgsitign may be inco ' )4;51 j 1 ith the oral
cavity and may thereb@?o%@ﬁé% %P{ﬁé%%o@%‘%ﬁﬁﬁgﬁé%@%ﬁ& eé%%r?\wgﬁ‘%%%g@%aeﬁﬁﬁarrier is
based on the desired pbysisakpropeitiasigfiterfita ¢ plgiatian Sofumericgsiymeric materials could
be any number of thermoplastics, such as but not limited to: polyethylene, polypropylene, any
copolymers or terpolymers thereof, elastomers, thermoplastic elastomers, plastomers, ionomers,
polybutadiene, polybutylgre, palyvinykchiqride:Pal iarticacit-Huprsated pelypessppalpstyrenes,
polyesters, and polyamides. Other polymeric materials could be used such as silicones (polymerized
siloxanes), silicone rubbesmpsiobess lsteix tras fwedr asbinyathehahenmesrstsigral®aod fmlspRgtions thereof.
Preferably, polymers which are more amorghous. f%nhance the mi ratian oméa}{gr{'f\nr}%ror flavor
enhancing agents throtlgieREPRERE YRETEBy AR G IR L RS tiah OFthe final flavor. Additionally,
the polymer melting or SQfteingR L MustalRo:Re: sensideyagisiice it relates 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 m@& ga Whaeipmdléggtll\xhlnrcé‘%rﬁ%ragp% ép% components HE%Q@&?QJW@”' Once
incorporated into the poly r,ctt}llroug a flnls?ung exlffuéer, concentrate, or compound, the flavorants

and flavor enhancing agepisasacRmewhRiRIRseies bitarpalymeric oratrxasnd sahduring
subsequent processes, like molding or extrusion, may be processed at higher temperatures. [0060]

Selection of the flavordigverrssEOPISYRIFTHREE 19 RS R FEFIEIATHSH The"§dSvel fidtsr and aroma

characteristics. In addifion, .ane Mgt ReleAlARUPRANWIIF LR RIS AlS MRS e YRal stability so
that they will withstand the melt
retained at ten hours in & use environment and 40-20 percent of the flavorant and

flavor enhancing agent are retained at one hundred hours in a use environment;

[0031] such a process, wherein perceived flavor is measured in a running water

test;



WO (110/024941PCT/U$2009/004927 processing temperatures of the selected polymer without
diminishing the strength or compromising the flavor. These melt processing temperatures can often
range between 750 to 3000, The fiavorant thermal stability is dependent on the compound(s) inherent
to or utilized in thg praductian of the flavorant. In addition, some flavoranig-gresapaiainged 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 on water, ethanol, glycol, etc. Additionally oil
soluble carriers, where present, are better suited or.more compatible for t jori . polymers.
Based on these criterﬁg{,ﬁﬁes &éﬂ)? Sebte \ng%%}g%[% ﬁcaélﬁr%% g%fé%ﬁiéé%ﬁ;? ?@ﬁ%ﬁ?ﬁ% thﬁiufacturer
using the appropriate;esssuptiai- g =03y alRtiantilisial 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 consumption, [0061j examples of fruit fiavorant ‘
include flavorant imparting flavoy, such as raspberry, strawberr €, ach, etc., as well as
many other fruit fIavo#g%%g Eﬁ&’ﬁr}ﬁ%a{ﬁé’ 5%?“?)?5‘%‘5(?3 }8 ?n%?ﬁ/gj\?o%g}r% %ﬁgrgglected from
peppermint, cinnamow,ahspesicpiainasinalhassaibermintdlavasanisknownpndee ant, Examples of
citrus flavorant may be selected from orange, lime or lemon, as well as other citrus flavorants known in

the art. Other flavorarmsdisis adie e eTRIMRECIRRY TREY 18 eeritR FOTRESINA R ay be
selected based on the#}gﬁgred aroma and flavor cqotipution, Japrmak Jabliy s desgabed previously,

and its compatibility Wi ?;%\Fymenc carrier. The flavorant may be added at parts by weight levels
from 0.01 to 20%, optipualbriteihd Yacdeperding ar thenntemsity of thesarapadtpfovided by the

flavorant, the selected polymer, as WO 21110/0z4941rcT/US7009t004927 rrelates to iés rcgrystallinity
and corresponding effEeYiERSE FaRIpHROIAMRE ARSI AIRTIEMISRT28 R&IME IR AR ess of the

final article. [0062) As,with flaygrapts ihapiestionefflayar fnhancing.Agents dlseptakes into

consideration the desired taste as related to the target flavor, Agents which may provide sweetness,
sourness, bitterness, saltinesancoesshamamiaderttytiidirar theisitycnayiienaseteanidrdEpend on the
final flavor target. For example, to optimize fruity or mint flavors, a fguit r mint flavorant in combination

with a sweetener may'BEERISIRARLRS S SURTR TREGRHIZEE TS /SRERTE e

ore :
weeteners can be natural or

artificial of bulk or integise fynecRuel AS AUt RIniRG Nerssaseattustose giyaese, serbitol, malitol

xylitol, aspartame, saccharin, sucralose, acesulfame K, rnannitol, erythritol, isomalt, lactitol, maltitol,
cyclamates, stevia exaaditsengelvetariotar anic-ibentkaniisthiasy B diABin Ao ANERSSIPRvor enhancing

0, i 0, i
agents may be added at lovels of 0L LORE IRUP AN 1RV RS RRINGENS KaAligby weiaht.

agents, impact modifiers, dispersing aids, release agents, waxes, colorants,

pigments, UV stabilizers;

J0034] such a polymeric ariicle, which exhibits an optimized flavor sensation upon

placement int 2 use environment;
[0035] such a polymeric article, which exhibits an optimized flavor sensation upon

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

or destruction of such articie!
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[0063) Flavor enhancing agents also need to be selected based on their thermal stability to tolerate
processing temperatures, otherwise a diminished or altered taste could be experienced. The melt
processing temperatures can often range between 75C to 300C. By way of example, some
sweeteners h_gve Qf%ozrﬂ}%{mql stability and dt_Jring el_evated temperature W@&Eﬁ?ﬁ@%&?ﬂ be carmeli_zed
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 sweeteners are combined with maltodextrin, polysaccharides, glycols galxﬁ%rides, or esters, or

may be WO 2010/024%%@@3@%9%@2@?7WE%ﬁé“%&WEBnﬁg(g a5ﬁr5rh}1|g efthermal stability
than the neat sweetengp alope. The flavorenhancingasepis-addifipaallyisadia hewelected based on

their safety for human consumption. Acidic components (acidulants) alone or in combination with
flavorant and/or other élaotienbhanting agents stoneptinireathes finafentelks. fveR PAIREEEdic
component may be considered, such as but not limited to citric_acida, ?scorbic acid, malic acid, fumaric

acid, and any other or§SrRVA/GRIE0T SXHEIR KEIRIRIEBHFDFAARS T ELISTIAS "r‘n%?sﬁe added at levels
of 0.01 to 10%, by weight, Caalinghadsnisihesednat REoyide caoking.semsalion) 4pay also be used

alone or in combination with flavorant and/or other flavor enhancing agents to optimize flavor of the
final article. Any coolingtzigghstcaws bendmddideneid  asursheasifgnmaot 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 humgasansHmRlRRQPEAI-Thsepimireddasadicomposiianmay@lso comprise
any necessary additives which improve processability, thermal stability, or provide performance or
aesthetic attributes to thdhfirigisesbaficle 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, fillers, optical brighteners, UV stabilizers, foaming agents,
nucleating agents, impasigpacifiersoliapes siigoaltisricleaserigiggis; waxes healorantsfavpigments.
WO 2010/024941PCT/US2009/004927 [0065] Flavor enhancing agents, flavorants, as well as
additives may be comsatangEg aagtaial W@ﬁf%ﬁﬁﬁé?@?ﬁ%ﬁ%%ﬂmﬂﬁ?é fra ey 8a ity of an
organoleptic perception, ol aypriscrial. Subioplimak combiens:ace aatarietizadiy short ved
organoleptic sensation, I.e., when the flavorant at the surface of the article has been expended, the
organoleptic perceptiorofriawny il dstoerem thioyglydta vorbottiemidimeentrajgoeidinntae polymer of the
article. Consequently, it is essential to optimize the composition to provide %he dest'brﬁeg migratory

0

capacity of the flavor eHIFREIRGLGE ARG RTRS SIEC S RSIRL ST SR LI p6Y

posfflons, when
placed in a use environmeRtfOLLXAMIS AR S HEATRA HALRIMGIRE JMaXbe ayReqtyd o retain
approximately 82% of the perceived flavor at 1 hour, 43% at 10 hours and 38% at 100 hours. After two
hours of recovery timesthetfihirompeeceatisstitnapdieesgie cretisiicrae opbiMer 8 8% sigieiviginal
perceived flavor intens% a 100 hpurs|I water-ex os% S ecim(?nd ‘jt is alag edsa%?ytga%g?aggstimize the
composition to provide e B ISR SIBERET T Us '

‘ %’U%ﬁetlﬁ% Use ot the flavor en ancing agent.

EXPERIMENTAL PARF {RR661nthe-rpiimizasavaisemabinedic spmrpesidensignddbe|r preparation of
the present invention will be better understood in connection with the following examples, which are

intended as an illustratieamiifeans Hot Heaiag O8N HPRSSEEHESHT HIEPRITBATHE: ESEAMIPLE 1 - Fruit

Flavored Polymeric Arggleents, waxes, colorants, pigments, UV stabilizers, wherein articles made from

such polymeric compositions are not intended o be consumed, significantty

destructed, masticated or fully or partially dissolved to retease flavor;

i1



[0067]A fruit flavorant, such as raspberry, strawberry, apple, melon, peach, etc. may be used at an
appropriate level in a final article to achieve the right intensity WO 2010/024941PCT/13S2009/004927
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 froffP 3B #°20%, optionally 1 to 10%, depending on the iR BRIHE aroma
provided by the flavoraggathe.seiRCtReinRlyMels 8SHheiaIes Lo WedG wrtalinitand corresponding effect
on the regulation of the flavorant migration, as well as the thickness of the final article. This
composition also comprséeseithve derivaneiny qyishtosoetiratea sweetener. The sweetener, such as a
sucralose/maltodextrin high intensity sweetener, has improved thermal stability over neat sucralose,
may be used at levels of 0.1 to 50%, optionally at levels between 5 to 20%, to provide the appropriate
level of taste to the artjgiRol Qadingdexne)Qiihe Swrsisnesds derrndertRR e inteRsily of the
sweetener, the polymer, and the thickness of the final article. The use of the flavor enhancing agent
alone may be sufficierfrdorsirpiefiapplicatienasidraaragsnibagneseipejuited, F0068F0eomposition of
ethylene methylacrylatel EMA), a sucralose/maltodextrin high intensity sweetener, KE-18822
Raspberry flavor, and AN 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
injection molding machine at 160 to 180C. EXAMPLE 2 - Mint Flavored Polymeric Article [0069] A mint
flavorant, such as pepPeATisGr SYeaERMYMHA CHEPREIPRE. i els Y Bisrittecleleis seemiedl article to

achieve the right intensity of ar . The,flavorant may electe sed e desired aroma and
flavor contribution, W%%O%ﬁ%@%ﬁ%&#f& %335/8)%A?%%%%’tﬂgﬁnogIt%gacﬁmg/%éna?sﬁ%dribed 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 réf9ttd SRS N FXBRELBRAN G EIEEE JAVHB YRR of the
flavorant migration, asfpgﬁlkg,&xg]%gi&lﬁﬁgﬁfggttmrgnfg,ngloagggég,a@}g\%@position also comprises a

flavor enhancing agent, such as a sweetener. The sweetener, such as a sucralose/maltodextrin high
intensity sweetener, may be used at levels 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 the sweetener is dependent on the

intensity of the sweetener-tREBARNMED RIVITHHE GATIBqaLianss wieriningtiryerapta 3ERF Ak flavor

enhancing agent along,fhay bshsuffigignt for some applications where aroma is not required.

[0044} such flavored polymeric cormpositions, wherein the flavor enhancing agent

provides the taste component of flavor;
[0045] such flavored pelymeric compaositions, wherein the flavor enhancing agent
is seiected for its ability to provide sweetness, sourness, bitierness, saltiness,

copiness, umami, fatty acid, or acidity;

[3046] such flavored polymeric compaositions, wherein the sweetness flavor

enhancing agent is selected from sucrose, fructose, giucose, sorbite!, malitol,
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[0070] A composition of Low Density Polyethylene (LDPE), a sucralose/maltodextrin high intensity’
sweetener and KE-21570 Mint 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*P24§@HP4emon, may be used at an appropriate level iREFRHPAPHIZ to achieve the
right intensity of aromg, Fhismayhe ablexsls tam Q0L dec20HlerendingcRrig-igiensity of the
aroma. The flavorant may be selected based on the desired aroma and flavor contribution, thermal
stability as described previoustyand:tiotanyyatiiitty sieite therpody ayere N¥e@r and the like
2010/024941PCTMS2009/004927 carrier. The flavorant may be added at levels from 0.01 to 20%,
optionally 1 to 10%, dB¥LAHiTEeH HEMRERStY of the aroma provided by the flavorant, the selected
polymer, as relates to its crystallinity and corresponding effect on the regulation of the flavorant
~ migration, as well as the thickness of the final article. This composition also comprises a flavor
enhancing agent, sucibas psswdatenss ptlyesweetepreiiisucivag ersherciosa/ fmttodextrin high
intensity sweetener, ma%%se used at levels of 0.1 to 50% ,tionalll%/ at levels between 5 to 20%, to

provide the appropriaf&® &‘P@ﬁ%@%&%ﬁ@%t‘f&@.“E%‘é%ﬁhg#é‘(‘?&r’% - REEWE BT &N dependent on the

intensity of the sweetepeL,ihe RIS, &aR-RdRickpesaof the final article. Additionally, another
flavor enhancing agent, like an acidulent, 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 LDPI{%)}, a sucralose/maltodeixtrin high i,ntt%nﬁgx sweﬁztener, Orgpge flavor,
citric acid, and vitamin Rt X RET 1P A8 LEH G A0S R RV R S rew EXtrider. F KE Brocesaitg

temperatures are set gLkt ARGy Tibedesulingneliisasedhenfoaned-inte apesipens through an
injection molding machine at 160 to 180C. EXAMPLE 4- Thermogravimetric Analysis of Flavored
Polymer fumaric acid;

100491 such flavored polymeric compositions, wherein the combositions are
compounded such that flavor and flavor enhancing agent migrate and release
without consuming, dissolving, mastication or destruction of an arlicle made from
the composition; .

{0050] such flavored polymeric compositions, wherein the polymer is selected for
its ability to provide flavorant and flaver 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 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

13



[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 which is the organolepfic perception of flavor. Many
flavorants may be compounded with many different polymers, but to possess the desired WO :
2010/024941PCT/WSZHBYAIOU027 utility of an organoleptic perception of f&¥BIS80eLitiéal. Sub-optimal

combinations are charggianizedh BysharbiveckALeaRpiRRinSeRsation dlsiHhan e flayorant at the

surface of the article has been expended, the organoleptic perception of flavor is lost, even though
flavorant remains entrappédf@vtheapdlymer of the article. Consequently, it is essential to be able to
evaluate the migratory capacity of flavorant/polymer 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 linegbsg|3HgnRHp HRIMERRISE A DEASKEEBANL RAGARISE HfiaupL i the polymer

may be obtained and plotted with the y axis representing the TGA and the x axis representing the
percentage flavor in theopoigtmen@oFiedntinder 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 to retain approximately 82% of the

perceived flavor at 1 hpusafdféh Bohbasirians 38% kA00RuE-AETP AuRATEEOvery time,

the flavor perception may be expected to recover to 88% of the original perceived flavor intensity in a
100 hours water-expostdespstihensEXNNAPIENS - 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 extruder and then injection
molded into bars for tgste4psiingRanelisdsiace, 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 articlies, 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 fiavor 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.

DETAILED DESCRIPTHON OF THE INVENTION

[0056] it has been discovered that a polymaeric article which is not intended to be
consumed, significantly destructed, masticated or fully or partially dissoived to
release flavor can be rendered to provide an optimized flavor by using “flavor
enhancing agents” aione or, preferably, in combination with flavorants. Thig

compaosition optimizes the flavor of a polymeric article by providing both the
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WO 2010/024941PCT/US2009/004927 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 ta%:(ﬁzt‘gﬂtlge rir}olded article (Rating of 0-5 with 0 means "no taste at aII"', 1is "too
weak", 3 is "just right", and 5is "too strong”) 3. Whether the aroma represgﬁ?é'fﬁé%‘]@mﬁ@s the
described flavorant, i.ercinatic neimceest Of siiNg eV reth drethe:| obftling of thedfiswaraat is appropriate
to give pleasant aroma to the molded article (Rating of 0-5) Three different base resins: Low Density

Polyethylene (LDPE), FIABSPTHR FRYREiR B8IYaRIHE (BT BB B3 Vel I ol BIGEsind TP P) are selected
for evaluating differengas indagi aRd AW e finatdacided ﬁ@@%@@grg&m@aﬁon of the

flavorants. Two flavorants, raspberry and banana, are chosen for this study. Results [0076] The tables
below summarize the desigtisrfrithatievoeanéordBtingenWi@iag 204024 GRETHY $2809/004927 Table 1.
Responses on whether (e (ale ERTReNIR J1p ceggribed fiut. broken

[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 masterbatch (concentrate) or fully formulated compound which may, in

turn, be utilized by article manufacturers. It may also be incorporated at the

finishing extruder stage of a polymer reactor.

[0058] A number of different article manufacturing processes may then utilize the
optimized flavor composition, such as extrusion (film or sheet), or molding
processes. The final 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 oral cavity and may thereby provide further

cost reduction,
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down by different resin and flavorant types. Resin Raspberry Banana Yes No Yes No LLDPE 33%
67% 33%

WO 2010/024941 PCT/US2089/004927

[0059] Selection of the polymeric carrier is based on the desired physical
properiies of the final application. Common polymeric materials could be any
number of thermoplastics, such as but not limited to: polyethylene, polypropylene,
any copolymers or terpolymers thereof, elastomers, thermoplastic elastomers,
ptastomers, ionomers, polybutadiene, polybutylens, polyviny!t chioride, polylactic
acid, fluorinated polymers, polystyrenes, polyesters, and polyamides, Other
polymeric malerials could be used such as silicones (polymerized siloxanes},
siicone rubber, rubber, latex, as well as any other thermosets or any
combinations thereof, Preferably, polymers which are more amorphous enhance
the migration of flavorants or flavor enhancing agents through the matrix thereby
improving the sensation of the final flavor. Additionatly, the polymer melting or
softening point must also be considered since it relates to the temperafures 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 into the polymer. Once incorporated into the
polymer, through a finishing extruder, concentrate, or compound, the flavorants
and flavor enhancing agenis are somewhat protected by the polymeric matrix and
s0 during subsequent processes, like molding or extrusion, may be processed at

higher temperatures.
{0060] Selection of the flavorant most obviously takes into consideration the

desired flavor and aroma characteristics. in addition, one must select flavorants

which possess adequate thermal stability so that they will withstand the meilt
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67% LDPE 44% 56% 39% 61% PP 6% 94% 0% 100% Total 28%

WO 3010/624941 ' PCT/US2009/004927
processing temperatures of the selected polymer without diminishing the strength
or compromising the flaver. These melt processing temperatures can often range
batween 75C to 300C. The flavorant thermal stability is dependent on the
compound(s) inherent to or utifized in the production of the flavorant. in addition,
some flavorants are cfmtained in water or olf soluble carriers, 1n this case, ol
soluble carrier systems generally provide better thermal stability versus water
soluble carrier systems which are based on water, ethanol, giycol, ete.
Additionally oil 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 extracts, and, where needed, in
an appropriate carrier to allow for incorporation inte a meit processable polymer.

The flavorant sefected must also be one that is safe for human consumption,

[0061] Examples of fruit flavorant inglude flavorant imparting flavor, such as
raspberry, strawberry, apple, melon, paach, etc., as well as many other fruit
flavorants knewn in the art, Examples of mint flavorant may be selected from
peppermint,-cinnamon, or spearmint, as well as other mint flavorants known in
the art, Examples of citrus flavorant may be selected from orange, lime or lemon,
as well as other citrus flavorants known in the arl. Other flavorants such as
chocolate, vanilla, efc., may be selected. The flavorant may be seleoted 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 par_ts by weight 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
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72% 24% 76% Table 2. Responses on whether the aroma represents the described fruit, broken
down to different resin and flavorant types. Resin Raspberry Banana Yes No Yes No

WO 2010/024941 PCT/US2009/004927
relates to its crystallinity and carresponding effect on the regulation of the

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

[0062] As with flaverants, the selection of flaver enhancing agents also takes inlo
consideration the desired taste as relgted 1o the farget flavor, Agents which may
provide sweeiness, sourness, bitterness, saltiness, coolness, unami, fatty acid or
acidity may be used and depend on the final flavor target. For example, to
optimize fruity or mint flavars, a fruit or mint flavorant in combination with a
sweetener may be employed to provide the optimized flavor. Sweeteners can be
natural or artificial of bulk or infense type, such as but net limited to, sucrose,
fructose, glucose, sorbitol, h‘xaiite!, xylito}, aspartame, saccharin, sucralose,
acesulfame K, mannitol, erythritol, isomalt, lactitol, maltitol, cyclamates, stevia
extracts, agave ngctar and the like and any combination thereof.  Flaver
enhancing agents may be added at levels of 0.1 to 50%, optionally at levels

between 5 {0 20%, by weight.

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

maltndextrin, polysaccharides, glycaols, glycerides, or esters, or may be
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LLDPE 100% 0% 89% 11% LDPE 89% 11% 94% 6% PP 83% 17%

WO 2010/024941 PCTIUS2069/004927

encapsulated so as to offer higher thermal stability than the neat sweetener
alone. The flavor enhancing agents addit'ionaily need {o be selected based on
their safety for human consumption. Acidic components (acidulants) alone or in
combination with flavorant and/or other flavor enhancing agents can optimize the
final arficle flavor. Any acidic component may be considered, such as but not
limited to citric acid, ascorbic acid, malic acid, fumaric acid, and any other organic
acids or alcohols. Acidic components {acidutants) 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 flavorant and/or other flavor enhancing
agents to optimize flavor of the final articie. Any cooling agent can be
considerad, such as but not limited to menthol derivatives, menthyl lactate,
N,2,3,utrimethyi—2—isqpropylbutanamide and the ike. Cooling agents may be
added at leveis of 0.05 to 20% by weight. The flavor enhancing agents

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

[0084] The optimized flavared composiiion may also comprise any necessary
additives which improve processability, thermal stability, or provide performance
or aesthetic attnibutes fo 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, fillers, optical brighteners, UV stabilizers, foaming agents, nucleating
agents, impact modifiers, dispersing aids, release agents, waxes, colorants or

pigments.
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83% 17% Total 91% 9% 89% 11% Table 3. Overall rating on loading level, broken down to different
resin and flavorant types. Category Type Averace based on
WO 2010/024941 PCT/US2009/004927

{0065] Flavor enhancing agents, flavorants, as well as additives may be
compounded with many different polymers, but exhibiting the desired utility of an
organoleptic perception of flavor is critical. Sub-optimal combinations are
characterized by short lived ofganoleptic sensation, i.e., when the flavorant at the
surface of the article has been expended, the organcleptic perception of flavor is
lost, even though flavorant remains entrapped in the polymer of the aricle.
Consequently, 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 approximately 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 a 100 hours water-exposed specimen.
ftis also essential to oplimize the composition to provide the desired taste

component through the use of the flavor enhancing agend.

EXPERIMENTAL PART

[0068] The optimized flavored polymeric compositions and their preparation of the
present invention will be better understood in connection with the following
examples, which are intended as an iHustration of and not a limitation upon the

scope of the invention,

EXAMPLE 1 - Fruit Flavored Polymeric Article
[00B7] A fruit flavorant, such as raspberry, strawberry, apple, melon, peach, etc.

may be used at an appropriate level in a final article to achieve the right intensity
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Taste Aroma Base resin LLDPE LDPE PP 0.74 0.76 0.44 2.39 2.60 1.49

WO 2010/024941 PCT/US2009/004927

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%,
optionally 1 to 10%, depending on the intensity of the aroma provided by the
flavorant, the selected polymer, as relates to its crystallinity and corresponding
effect on the regulation 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, has improved thermal stability over neat sucralose, may be used at
levels of 0.1 to 50%, optionally at levels between & 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 flavor enhancing agent aione may be sufficient for

some applications where aroma is not required.

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

injection molding machine at 160 fo 180C.

EXAMPLE 2 — Mint Flavored Polymeric Article
[0068} 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 arormma. The

flavorant may be selected based on the desired aroma and flaver contribution,
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Flavor Raspberry Banana 0.74 0.56 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 can see that the responder}t ale 5@‘3 aroma much
closer to 3 (ideal i‘gr@ézexgwtﬁqagg?the taste. It is also observed that both aroma%r%teas{é) p(zarception in

polypropylene is WO {B&1G/G2t 81 BCEAIS200e#0I0d9R A cdiisistantibitweittibe tbimdOPE and
LLDPE which suggests that the higher crystallinity polﬁmers inhibit the migration of the flavorant.

EXAMPLE 6- Flavor PAREl eV 5O 8By DR A R SAR R U HlAvSPERRIntRg Agents

10%, depending on the intensity of the aroma preovided by the flavorant, the
selected polymer as relates to its crystallinity and corresponding effect on the
regulation 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 at levels 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 the sweetener is
dependent on the intensity of the swestener, 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 Polysthylene (LDPE}, a
sucralose/maltodextrin high intensity sweetener and KE-21570 Mint flavor is
dosed into a twin screw extruder. The processing temperatures are set at 100 o
120C. The resulting pellets are then formed into specimens through an injection

moiding machine at 160 to 180C.

EXAMPLE 3 — Citrus Flavored Polymeric Article
[007 1] A citrus flavorant, such as orange or lemon, may be used at an
appropriate level in a final atticle to achieve the right intensity of aroma. This
may be at leveis from 0.01 o 20% depending on the intensity of the 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
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[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 molded into bars for taste testing. Panel

testing is conductgd after approximately 3 weeks of conditioning the samg@ﬁlﬁEJ@%mgggmperature to
make sure the flavors do not volatilize completely within several days after the molding of the

specimens. Panelists aresasIparaledsia givetihetdepitieeainfitre tabsteoithaopinaaladh panel taster is
required to answer the following questions: 1. Whether the surface taste represents/resembles the

described flavor (YesA#) 2erfNERER the SeANiRIcheia apRrosvAaRs fY §isdHeashiftttaste to the
molded article (Rating 9i Qs Wit 0 ME 500 RSIR Ahillin bis dRYBAKNRIRIRHINT", and 5 is

"too strong”) 3. Whether the aroma represents/resembles the described flavor (Yes/No) 4. Whether the
formulation is approprajdsingiviehel éaganttanantide thevaicldée drnktegReltingfok0abik®. Whether the
flavor lasts long enough in mouth. (Yes/No) WO 2010/024941PCT/US2009/004927 Results [0079]
The tables below sumiiaAYERAIALAIRR IPEIN5E BARET ARG NF 28R Y SO HREEERhether the

taste represents the dgscriReelflavalFlavetucralose/maltodextrin high intensity sweetener, may

be used at levels of 0.1 to 50%, optionally at levels between 5 to 20%, to provide
the appropﬁéte level of taste to the article. Loading level of the sweeteneris
dependent on the intensity of the sweetener, the polymer, and the thickness of
the final article. Additionally, another flavor enhancing agent, like an acidulani,
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/maliodextrin high intensity sweetener, Orange flavor, citric acid, and
vitamin E (antioxidant) is dosed into a twin screw extruder. The processing
temperatures are set at 100 to 120C. The resulting peliets are then formed info

specimens through an injection molding machine at 160 to 180C.,

EXAMPLE 4 — Thermogravimetric Analysis of Flavored Polymer
[0073] The migrating nature of flavorants in polymers is a characteristic which is
critical {o the utility of the instant invention. Different flavorant/polymer
combinations result inn different performance characteristics, an essential
characteristic of which is the organoleptic perception of flaver. Many flavorants

rmay be compounded with many different polymers, but to possess the desired
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Yes No Raspberry Mint 93.3% 100.0%1 6.7% 0.0% Table 5. Responses on whether the aroma
represents the described flavor. Flavor Yes No Raspberry Mint

WO 2010/024941 PCT/US2009/004927

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 organoleptic perception of
flavor is lost, even though flavorant remains enfrapped in the polymer of the
article. Consequently, it is essential to be abie to evaluate the migratory capacity

of flavorant/polymer combinations.

10074] To this end, polymaers 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 plotted 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 plotted. _ Experimental polymers may be
expected to retain approximately 82% of the perceived flavor at 1 hour, 43% at
10 hours and 38% at 100 hours. Afier two hours of recovery time, the fiavor
perception may be expected to recover o 88% of the original perceived flavor

intensity in a 100 hours water-exposed specimen,

EXAMPLE 5 - Flavor Panel Evaluation of Polymers with Flavoranis
Flavor panel evaluations are conducted on specimens molded from different
flavored compositions. Each composition is first compounded using a twin screw

extruder and then injection molded into bars for taste testing. Panelists are
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80.0% 93.3% 20.0% 6.7% Table 6. Overall ating on raspberry flavor for three different formulations.
Formulation Taste Aroma 1 3.00 2.60

WO 2010/024941 PCT/US2009/004927
assembled to give their opinion on the taste and aroma. Each panelist is
required {o answer the following questions:

1. Whether the taste represents/resembles the described flavorant, ie.,
fruit, mint, efc. (Yes/No)

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

3. Whether the aroma representsfresembles the described flavorand, i.e.,
fruit, mint, etc. (Yes/No)

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

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

Three different base resins: Low Density Polyethytene (LOPE), Linear Low
Density Polyethylene (LLDPE), and Polypropylene (PP) are selected for
gvaluating differences in taste and aroma of the final molded articles and the
migration of the flavorants. Two flavorants, raspberry and banana, are chosen for

this study.

Resulits

[0G76] The tables below summarize the results from the panel tasting.
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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

WO 2010/024941 PCT/US2009/604927

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

down by different resin and flavorani types.

. Raspberry Banana
Resin Yes No Yes . No
LLDPE 33% 67% 33% 67%
LDPE 44% 56% 39% 61%
PP 5% 94% 0% 100%
Total 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
LLOPE 100% 0% B85% 11%
LDPE B89% 11% 94% 8%
PP 83% 17% 83% 17%
Total 91% 9% 89% 11%

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

flavorant types.

Average based on

Category Type Taste Aroma
8 LLDPE 0.74 2.39
reas.?r? LDPE 0.76 2.60
PR 0.44 1.49
Raspberry 0.74 2.28
Fiavor Banana 0.56 2.04

[0077] The responses summarized in Tables 1 and 2 show that when using
flavarant alone, aroma is much maore dominant than the taste in overall flavor
sensation. 91% and 89% of the respondents can smelt 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 closer to 3 {ideal target) than the taste.

itis also observed that both aroma and taste perception in polypropylene is
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Aroma 1 3.30 3.60 2 2.90 3.00 3 3.10 3.20 Average 3.10 3.27

WO 2610/0245941

PCT/USZ009/604927

consistently lower than both LDPE and LLDPE which suggests that the higher

crystallinity polymers inhibit the migration of the flavorant.

EXAMPLE 6 — Flavor 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 molded into bars for taste testing. Panel testing is conducted after

approximaiely 3 weeks of conditioning the samples at room temperature to make

sure the flavors do not volatiize completely within several days after the molding

of the specimens. Panelists are assembled 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/resembies the described fiavor
{(Yes/No)

Whether the formulation is appropriate to give pleasant taste to the
molded article {Rating of 0-5 with § means "no taste at all”, 1 is “too
weak”, 3 is “just right”, and 5 is “too strong”)

Whether the aroma representsiresembles the described flavor
{Yes/No}

Whether the formulation is appropriate to give pleasant aroma to the
moided article (Rating of 0-5)

Whether the flavor lasts long enough in mouth. (Yes/No)
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Table 8. Responses on whether the flavor lasts long enough in the mouth. Flavor Yes No Raspberry
Mint 73.3% 93.3% 26.7% 6.7% [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 Oféo‘))ellfﬁ‘zi? Planel evaluation demonstrates that the use o{) ngIavor enhancing agent,
such as a sweetener, proviél’es the taste sensation which is lacking in the eaﬂllférzﬂﬁ%{%oéifzé’valuations
when the specimens &esngliised flavorant alone.

[0079] The tables below summarize the results from the panel testing.

Table 4. Responses on whether the faste represents the described

flavor.
Flavor Yes No
Raspberry | 93.3% | B6.7%
Mint 100.0% 1 0.0%
Table 5. Responses on whether the groma represents the described
flavor.
Flavor Yes No
Raspberry | 80.0% | 20.0%
Mint 93.3% | 6.7%

Table 6. Overall rafling on raspberry flavor for three different
formulations.
Formulation | Tasie { Aroma

1 3.00 2.60
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 2.80 3.60

3 3.10 3.20

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 933% | 6.7%

[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 panel evaluation demonstrates that
the use of a flavor enhancing agen, such as a sweelener, provides the taste
sensation which is lacking in the earlier panel evaluations when the specimens

comprised flavorant alone.
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[0081] The present invention is not to be limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described herein will become
apparent to those skilled in the art from the foregoing description. [0082] All patents, applications,
publications, test mgthods, liferature, and other materials cited herein are &e&g%ég&gwprated by
reference. CLAIMS We Claim: 1. Flavored polymeric compositions, comprising one or more heat
stable flavor enhancing agent which provides the tasté"€omponent of flavor, one or more heat stable
flavorant, one or more polymer(s) characterized by a capacity for providing for flavor enhancing agent
and flavorant migratiof¥Ga1a e shegmpriodhrtipras vettbds witey chereasidnizedshbyctfirermal stability of the
flavor enhancing agent and fiavorant, wherein the one or more pol mer((js) are selected from
polyolefins, polyolefin KBARERCF EPBORAHs BRI ETARRHIET B Q10 ERIIERAY
thermoplastic polyolefiggxgne, WisteiBths LORRAS P BLBHRNADsMPIIRRE addlilivesselected from
antioxidants, antistatics, antifogs, antimicrobials, slips, antibiocks, minerals, fillers, optical brighteners,
foaming agents, nucldatintpafpeedsinavsactvhadifiers, dispersing aids, release agents, waxes,
colorants, pigments, UV stabilizers, wherein articles made from such polymeric compositions are not
intended to be consumed, significantly destructed, masticated or fully or partially dissolved to release
flavor. 2. The flavoredgahimepsises) ppsitanmeitiaitidnamaiahmaiscts the-aim ahaosmasterbatch, a
dry-powder or liquid concentrate. 3. The flavored polymeric compositions of Claim 1 or Claim 2,
wherein the polyolefinate@csnherihalySmighyiecosiaied by exereiid copolymers or terpolymers
thereof. 4. The flavored polymeric compositions of any one of Claims 1 to 3, wherein the flavorant is
selected from natural and artificial fruit, mint, and chocolate flavors. 5. The flavored polymeric
compositions of any one of Claims 1 to 4, wherein the flavor enhancing agent and flavorant are
suitable for human consumption. 6. The flavored polymeric compositions of any one of Claims 1 to 5,
wherein the flavor enhancing agent provides the taste component of flavor. 7. The flavored polymeric
compositions of any one of Claims 1 to 6, wherein the flavor enhancing agent is selected for its ability
to provide sweetness, sourness, bitterness, saltiness, coolness, umami, fatty acid, or acidity. 8. The
flavored polymeric compositions of Claim 7, wherein the sweetness flavor enhancing agent is selected
from sucrose, fructose, glucose, sorbitol, maltodextrin, xylitol, aspartame, saccharin, sucralose,
acesulfame K, mannitol, erythritol, isomalt, lactitol, maltitol, cyclamates, stevia extracts, agave nectar
and the like and any combination thereof.

29



9. The flavored polymeric compositions of Claim 7, wherein the cooling flavor enhancing agent is
selected from menthol derivatives, menthyl lactate, N,2,3,trimethyl-2- isopropylbutanamide and the
like. 10. The flavored polymeric compositions of Claim 7, wherein the flavor enhancing agent providing
for acidity is selected from citric acid, ascorbic acid, malic acid and fumaric acid. 11. The flavored
polymeric compositions of any one of Claims 1 to 10, wherein the compositions are compounded such
that flavor and flavor enhancing agent migrate and release or are experienced/perceived without
consuming, dissolving, mastication or destruc gz Bjﬁg article made from the composition. 12. The

ti
flavored polymeric compositions of Claim 11, L he polymer is selected for its ability to provide

flavorant sml@lakwr 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 tgin hours in a use envwonm%nt §&da§g%(\)lcprerchent of the

flavorant and fIA RSP B HRE A R RPEPE PRt P AP B R RGP HOTPS T A USe ehvironmient. 13. The
flavored polymesizeoowipositronsasf @nyasire O of eI, et Brershbsiaimiagyesest a plastic

flavor. 14. A polymesicasticiealies pexiaiad Bpeadavered shemmagiestiensmerisigomposition
of Claim 1. 15. The polymeric article of Claim 14, which exhibits an lg%igﬂzed ﬂavor sensation upon

placement in a GSEERRTIIRHRSAR TRIFHRNIBR AT CY RaRusH GRIR 120 T e BXKiBRE AN optimized
flavor sensationttyaoms pleteityesittie davse svnanoimg epeatrrthiitacuracondensinghelissoRimgrmastication

or destruction Ofpﬁmﬁgj%l% &%&Q&MB&%‘F&F@&%@W@ Anpwiichexdibitarenbanced flavorant

and flavor enhancing agent migration such that 0-80 percent of the fIav%rant and flavor enhancing
agent are retainBeMAIFRPIRSIITGS OB RFRSRAGH! %—*Wﬁ@?&ﬂyﬁﬁ 8808 AR E R Havor
enhancing agentaresstainedtantdy tmupssascaddithansterientend4t2dants cenfistititie flavorant and

favor enhancing sgenl 5oLl Re JBHISLAHES . e SpEangnids Adinggss o

producing a flavore ermoplastic) polymeric composition, co_mprisingéselectingﬂone or more heat

stable flavorant, 258 AHHH7E S FHEME NEHESBIE ST LSRR SR By ErE2581880RY SR B more
polymers for a caflacityangrevidingfetafitverantanelflanissmateingragesit poigraion in a finished
product, as well g3 thermal stabilty efiie. A2y sansaurhlavapAabangiagAuenls irrdingds: selected

one or more
fully or partially dissolved to release fiavor.

2. The flavored polymeric compositions of Claim 1, which are in the foa"m of a masterbatch,
a dry-powder or liguid concentrate. .

3. The flavored polymeric compositions of Claim 1 or Claim 2, wherein the polyoiefin is
selected from polyethylene, polypropylene and copolymers or terpolymers thereof.

4, The flavored polymeric compositions of any one of Claims 1 to 3, wherein the flavorant is
selected from natural and artificial fruit, mint, and chocolate fiavors.

5. The flavored polymeric compositions of any one of Claims 1 to 4, wherein the flavor
enhancing agent and flavorant are suitabie for human consumption,

8. The fiavored polymeric compositions of any one of Claims 1 to 5, wherein the flavor
enhancing agent provides the taste component of flavor.

7. The fiavored polymeric compositions of any one of Claims 1 to &, wherein the flavor
enhancing agent is selected for its ability to provide sweetness, sourness, bitterness,
saltiness, coolness, umami, fatty acid, or acidity.

8. The flavored polymeric compositions of Claim 7, wherein the sweetness flavor
enhancing agent is selecied from sucrose, fruciose, glucose, sorbitol, maliodextrin,
xylitol, aspartame, saccharin, sucralose, acesulfame K, mannitol, erythritol, isomalt,
lactitol, maltitol, cyclamates, stevia extracts, agave nectar and the like and any

combination thereof,
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flavorant(s) and one or more flavor enhancing agent(s) and one or more polymers selected from
polyolefins, polyolefin copolymers or terpolymers, polyolefin plastomers or elastomers and
thermoplastic polyolefins, and optionally one or more 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. 19. A flavored (thermoplastic) polymeric composition which is compounded by the process

of Claim 18. g, The flavored polymeric compositions of Claim 7, wherein the cooling flavor enhancing
agent is selected from menthol derivatives, menthyl lactate, N, 2,3 trimathyl-2-
isopropylbutanamide and the iike.

10. The flavored polymeric compositions of Claim 7, wherein the flavor enhancing agent
providing for acidity is selected from citric acid, ascorbic acid, malic acid and fumaric
acid.

11. The flavored polymeric compesitions of any one of Claims 1 1o 10, wherein the
compositions are compounded such that flavor and flavor enhancing agent migrate
and reiease or are experienced/perceived without consuming, dissoiving, mastication
or destruction of an article made from the composition.

12. The flavored polymeric compositions of Claim 11, wherein' the poiymér is selected for
its abiiity to provide flavorant and flavor enhancing agent migration such that 0-80
percerit 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 the flavorant and flavor
enhancing agent are retained at one hundred hours in a use environment.

13. The flavored polymeric compositio'ns of any one of Claims 1 to 12, which are
subsiantially free of a plastic flavor.

14. A polymeric arficle moided of extrudéd from a flavored thermoplastic polymetic
samposition of Claim 1.

15. The polymeric article of Claim 14, which exhibits an optimized flavor sensation upon
placement in a use environfnent.

16. The polymeric article of Claim 14, which exhibits an optimized flavor sensation upon
placement in a use environment and without consuming, dissolving, mastication or
destruction of such article. _

17. The polymeric articie of Claim 14, which exhibits enha.nced ftavorant 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 fiavor enhancing agent are retained at ten hours in a use environment
and 40-20 perceri of the flavorant and flavor enhancing agent are retained at one
hundred hours in a use environment. '

18. A process for producing a flavored (thermoplastic) polymeric compasition, comprising
selaecting one or more heat stable flavorant, seiecting one or more heat stable flavor

enhancing agent, selecting one or more polymers for a capacity for providing for
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flavorant and flavor enhancing agent migration in a finished product, as well as thermal
stability of the flavorant and flavor enhancing agent, biending the selected one or more
flavarant{s) and one or more flavor enhancing agent(s) and one or more nolymers
seiected from polyolefins, polyolefin copolymers or {erpolymers, potyolefin plastomers
or elastomers and thermoplastic polyoiefins, and optionally one or more additives
selected from antioxidants, antistatics, antifogs, antimicrobials, slips, antibiocks,
minerals, fillers, optical brighteners, foaming agents, nucleating agents, impact
modifiers, dispersing aids, reiease agents, waxes, coloranis, pigments, UV stabilizers.

19. A flavored {thermoplasiic} polymeric composition which is compounded by the process
of Claim 18,
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