OPTI M ZED FLAVORED POLYMERI C COMPCSI TI ONS FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates to optim zation of flavored polyneric

conposi t iwoe0sd49et hods of produci ng optim zed fl avor e®CpaiSgone0d4927

conposi tions. Mre specifically, the invention relates to flavored

pol ymeric conp05|t|ons co ‘ o . alone or in
conbi nation wt TIMIZER 2/ 545 PrBrere h pol yneric
conposi tions are not |ntended to be consuned S|gn|f|cantly destruct ed,
masticated or fully or partially dissolved to release flavor. BACKGROUND OF
THE I NVENTION [0002] It is well known that flavor enhanci ng agents and/or
flavor, de variety of applications, such as oral rinses,
t oot h;ﬂﬁ'@sﬁkm%qﬁyli&w di ssolvabl e strips, tablets, beverages,
confections and a variety of foodstuffs. Alone or in a variety of

conmbi nations, _these flavor enhancin nt.s and/ fla or nts.render to the
user a RG] The Wﬁ?%t'@beﬂtl%@lat?éggﬁ [%b@%a e Ip8 GRSt s, we refer
to natural or artificial flavored subst ance_s extracts, or essential oils.
It shoul dompositibas andemethesis aftprodusingioptimizes faveredaralymese 1 avorants, we
are referring to the use of a single flavorant or any possible conbination

of fl avoeempssitionscMeresspdificidip) thedn{émrticor reldte84d flanoresf polgmeeict o " f 1 avor
enhanci ng agents”, we refer to natural or synthetic substances which

provi de gympbsitisAs contPrisiiey “flaAdk ehaAting dgentm@dlbne 'R iA Yor®irthth with

flavorants, wherein articles made from such polymeric compositions are not
intended to be consumed, 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, beverages, confections and a 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 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.



cooling taste sensation or any conbinations thereof. [0005] In these
standard applications, the flavorants, conbined with other necessary

i ngredi ertVO 2810902484pi cal |y distributed into the appropri C&USa¥00/08492T or t he
application. Oral rinses and toothpastes would include flavorants and/or

fl avor enhani®0Rg] Iageﬂ@f%nqermaﬂw@Pgawn@ag@r@srrm rgfer tomatyraker sypHietigat i ons,
t he user experiences a rapid and appropriately intense flavor sensation due
to intimate suhstancesavhiehprovidgsyyest sausriitere palty, iagidic &msami fatynacid,or [ 0006]
Di ssol vable filnms and tablets al so provide for intinmate contact of the

fl avor ed i ngeesdingtasie isansationeor@nylcoprinatipng theredt. ssol uti on of the host
matri x. For exanple, WD 02/45571 teaches a fast dissolving tabl et
conprising a low nelting point compound carrier that nelts or softens at or
bel ow 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. Simlarly, US patent

6,419,903 t [ bl il L N i i dl

i ssof vabi o 0R0ZHa HesH Sendm BFPRIRR0S b SRV P oI Sos PR BT of °8 el o1

P avor i ng. agisressaangnips A FbRanCtSRBLGH G e RBRtRR s b oleE dhe 27 °
l es, the f] ts and/ I hanci. t i stributed -

ThEo the' appRRRieRle Ol Paes 300 taetieisies WPl B n e N e R GOl MV Gy 1 e .

The dissolution of the carrier _@rovi des effective rel ease of the flavor

i ngredi ent s $MABCNGAEUS N IQYiy of Baste e fie thesepaPLcAtangy Be USEhsat i on.

experiences a rapid and appropriately intense flavor sensation due to intimate

contact of the flavored ingredients in the oral cavity.

[0006] 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 02/45571 teaches a fast dissolving tablet comprising 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 flavor while the tablet is dissolved.
Similarly, US patent 6,419,903 teaches an orally consumable 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.

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

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



[0008] It is widely known that chew ng and/or bubble guns al so include
flavorants and/ or flavor enhancing agents. The gum base is a nasticatory
mat er i al ,wofzbevp2¢@tier i nsol ubl e, used to carry flavors &Aa/USR@9O49ehhanci ng
agents in guns. Quns al so consist of a water soluble bulk portion. By
reference, Udisselvable carrien®, §7a dissplutipn of theaaarriermsovides effectiveeieapeof i on

di ssipates with a portion of the flavoring agent over a period of tine
during chewi thg. flavheingcadidnts intpthe prahcagtyrteteghiend thentargetedfaver semsatiehout
the chew.” The gum base is often conprised of natural or synthetic

el astoneric materials such as chicle, natural rubber, polyvinyl acetate,
styrene-but adi ene copol yners, polyisobutylene, and the |ike. By reference,
t he US FDA | [(008] ikjspwidelycknoast thabthewing abd/oabukisie fgomsuaiso intludledidvotargsim
under 2 1 CFR 172.615. . [0009] In the exanples above, a commpnality can be

found in thabnd/bessvdt @hhatding BgENisdThé hjamasepoa rhdeticatons Hadériaboften
mastication, dissolution, partial or full destruction of the article. Yet,

there exist aafritsdiigh useadécény flalére @hadiaRor efeircthgeddentd sgushé.ch are not
i ntended to be subject ed to such end routes. [ 0010] Articles produced from

pol yneri c maBgmisAaiSo Bdhsist dfla Watét §elubiRriuil poreibn aBpireferdriceN 8IS Maalit
applications involve the polyneric article to be used or in contact with

the oral cavktp é?%tex‘ﬂylr?shthﬁfQh@%térfﬁmgoﬁ@n%é}?&iéé mﬁ%cbd?ﬁor%fsﬁgl ved.

Exanpl es of such applications include tongue depressors, nouth swabs,

dental appl | i At SerPpétiod bfdinde BEH cﬂwagwaﬁn bREe pBRidnigdent al
films, toothbrus ﬁg a%%t oot br':')st | es, dent arﬁ_; exam gl oves, pacifiers, teething
retained in the mouth throughout the chew.” The gum base is often comprised of
natural or synthetic elastomeric materials such as chicle, naturai 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 for flavored polymeric

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

[0010] Articles produced from polymeric materials exist in a wide variety of
applications. Many applications involve the polymeric article to be used or in
contact with the oral 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



toys and rings, straws, bottles, bottle caps and spouts, drink |ids,
utensils, adult novelty and the like. In the best case, polyneric articles
used i n swohlompphdseat i ons can be considered to have a neatrasbkooblossser , but
nore often, they are described as having a "plastic" taste _which causes an
unpl easant eXprtnl fimgctopthbryshegs toothlyrigties, denjel examgleyRse pacifierishiesthieg her
applications it is desirable to have flavored polyneric articles which can
provi de fl avioys@ndripas. steys. brHigsclnttie fprs and spewsoirinkligs, uteasis. edult on, or
destruction of the article. For these applications, flavoring an article
has been achpevelty apg tae tikeer Indhe dest ¢ascopplymeric @ntiches ysas inis4gbrant into a
polyneric carrier or by applying a flavored coating to the final forned
pol ymeri c arappicationscarhkze censidered toharia pebtyakdtaver, dut more often.itbeyigee can
experience the targeted flavor sensation because the flavorant exists on

t he surface déscribed asthawing,a plastin’ fasteawhiak caases an unpleagard \eixperienmedo
intimate and imedi ate release to the oral cavity. [0012] EP 0 919 208
teaches a hitpelusefl avored dental article for cleaning the interproxinal
surfaces of the teeth such as dental floss conprising one filanent having a
flavored water-insol uble coating. The water-insol uble coating conposition
Is conprised of a water-insoluble wax, flavor, and flavor enhancer. WO

02/ 4448 di sCj003 $FASMRNEGTE e tHesERAMridppli®dtiont A6 dekiedtté b hak flaydeed S made
fromthe fusion of the sheaths of at |east about 60 bi conponent coresheath
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 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 0 919 208 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 discloses 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 flosses. The



fi bers and capabl e of carrying nore flavor than conparable flosses.

Thefl avored conposition is wax-based and applied as a coating and is not

i nt egr al IWormad494mt o a pol ynmeri c base. [0013] Drawback®CEHIS209100492Ni S
approach of applying flavored coatings on polyneric articles. One problem
is that the {lavarad campegitien isgvashasrbandiaPriies agmredingand is Mobintegraiand
flavor, this effect is short |lived because the flavorant and even the
coati ng it seMxesHAto Pel¥prese ®@ser om t he surface and cannot be repl eni shed.
In addition, this approach causes added cost due to the secondary coating
process, as well as requiring capital investment in coating machinery.
[0014] There are also problens in the case of direct incorporation of the
fl avorant i nfi®13) Puwbacks$ exishiorthisrapproashgefidpptying flavoped epatingstamat t he
intensity of flavor is weak because of the lack of sufficient flavor on the
surface. Evepolyimedglartides. f Caeqrablenmiathdte¢haihide tiee ooafingtaantpovide tisaur f ace,
especi ally when used in an appropriate polyneric matrix that facilitates

t he fl avor anapprogriateiistensityhand flanadr, thisf effeict issshotti lived peeatide/thei flavorasited
resulting in an inferior flavor sensation. This result even extends to

those articl gad ehérstheccratihg itselfl eambe ldgpletadpfrendtiee sudagk amy cimrmbechew ng or
grinding, and which still does not rel ease adequate flavor sensation to the

mout h. [ 0015}epiéhigHedl. das@dbibnathid speashicalsesaadedicostdndate sechredary
masticated, or even only mldly to noderately conpressed, the use of

flavored extgaging prbste, bYW G rdhlifRg chpitRinrv@Eihertin tBathd MaciagyTer i C
carrier exhibits inferior performnce.[0016] Direct incorporation of

flavorants into a polynmeric carrier for articles not

[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
appropriate polymeric matrix that facilitates the flavorant migration, the final effect
is still greatly diminished resulting in an inferior flavor sensation. This result even
extends to those articles which can be rhoderately compressed, e.g. by human
chewing or grinding, and which still does not release adequate flavor sensation to

the mouth.

[0015] In the case of articles which are not intended to be masticated, or even
only mildly to moderately compressed, the use of flavored extracts alone through

direct incorporation into the polymeric carrier exhibits inferior performance.



I ntended to be masticated or dissolved is widely known. US Pat. No. 4,971

, 078 describes a filter for a snoking article which includes a holl ow fiber
made of awoOheropidasti c, where a flavorant is di spersedPCh/USR@9/004927

t hermopl astic. Such flavorants bl ended with thernoplastics are comrercially
avai | abl e frO@16lked ingesprrationof lavosaniainte Anolymenioeasrianigr aRtitsftes, | nc.
WO 2008/ 000800 descri bes an oral hygi ene inplenent made_of a thernoplastic
el ast omer, ainggnsieditebgimagtisated errisspIvedys widely kneway S Rat Agb4C4AE8 Us
Pat. No. 6,505,961 to McGovern teaches an intraoral radiographic film
packet whi chdéssibes alfitentoplassmoking artictsr whigh inaludesg pellowhiihesrmadeiaka
permanently integrated therewith during manufacture, the thernoplastic from
whi ch t he cotheanbplastiamdieng)aflavorant srdispersed insthetherewplasticnuthavor / scent
chem stry conpounded therein prior to nolding. The additives to give

f | avor / scent flivorarite bidneledupihatbermoptastiosiaat camendstialylevhilabte frehtsedhi n an
extruder to achieve flavor/scent integral to the thernoplastic frame. US

Pat . Appl i catérapamf9zs BR8FRBONAIFIsrs and Fiegrancds sna W/20@8/60@800r med of a
resilient material and a flavor agent incorporated into the resilient

material pri@&sdrifes ahbralirggicdk inpndntinigdesith tHebRdghstidhelasfonietn@nt i oned
art relates to dispersing or enbedding, i.e. direct incorporation, of

flavorants i phgtidiahy BB shddiisdpraicenavating BubstdRek. t 0SIPat e B EUS 6010
masti cated during use. However, there are problens with this approach. The

;fsfo?]:jsf | avogRBbeR BBENY A intladrd? r&doarapRitiN pAckétivwHIeh RegAL . but only
thermoplastic comfort enhancing perimeter frame permanently integrated
therewith during manufacture, the thermoplastic from which the comfort
enhancing perimeter frame is molded having flavor/scent chemistry compounded
therein prior to molding. The additives to give flavor/scent to the thermoplastic
material are blended and melted in an extruder to achieve flavor/scent 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. ltis
believed that such polymeric articles significantly limit the accessability of the

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



weak taste in these instances resulting in an inferior flavor response. It
I's believed that such polyneric articles significantly limt the
accessabiwptg100R2494ime taste of the flavorant to the oral PCRUISRGI/0MIRT ke
masticatory or partially or fullydissolvable matricies, thereby causing an
i nferior perdiesoieable matogies, thereby egusing andnfeast reteeived flayds Ehisdesuter i ¢
articles which can be noderately conpressed, e.g. by human biting, and
which still evrmsexiendsioftbese polyaesc artiptescwhich can bk mederately eospigseednt of a
flavor. [0018] Physiologically, the sensory perception of flavor results
from a conbi egt bphumianthitinge and avhictrestill. doesdtob afferdoadequhite prrceptian efitb@al
senses wWith receptors located in the taste buds found on the tongue. The
four basic ttastesorapenenheta flabortt er, sour, and salty. Umnam and fatty acid
tastes have al so been suggested as other taste categories. [0019]

Fl avorants may provide both taste and aromatic conponents in articles which
can be consuned, nasticated, or significantly destructed. For flavorants in

pol ymeri c cajooie] Bhysdidiedicallye tHeoderspesédredptivn dffflacodedultofrom araompinbtidred i n
this way to release the flavor, the flavorant provides predom nantly an

aromati ¢ conpo@asRtanddthell ETasté i dheof tAgttRidiidRaPdan@Bs WithirBeéptbidotdted it e
flavor perception is significantly dimnished. Wiile not wishing to be

bound to a pgHelthstalRIdsHOGRT ¥n the toh§udeThe YaN vabRitadts afe EWBES bifer, uy,mer s
and applications do not permt enough taste sensation due to insufficient

access of fl %@%alb}? UnfidinPard] faftp \dcldtadied/Halve @ BetdUdgk¥tedias! dtRedtabiec! € 10

be mani pul ated (conpressed) enodough through the action
categories.

[0019] Flavorants may provide both taste and aromatic components in articles
which can 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 flavor, 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 enough
taste sensation 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.

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

inter alia in the following words:



of the user, thereby severely retarding the sensation or rel ease of the
flavor. SUMVARY OF THE | NVENTI ON [ 0020] What we therefore believe to

conpri se \¥Ar2010/2¢94 i on nay be sunmari zed inter alia in PREUS20000M927

wor ds: [ 0021] A process for producing a flavored (thernoplastic) polyneric
conposition, conprising optionally selecting one or nore heat stable
flavorant, selecting one or nore heat stable flavor enhancing agent,

sel ecti ng onfP021] Apraceps fgrmroduding adlavaieddtheymbplastic)polyimeric ¢anpésitoror ant
and flavor enhancing agent migration in a finished product, as measured by
a runni ng watenptisisg opticnaligiseleating bee oamaose hbatl stalyle davoraet, spteactinglone
flavorant and fl avor enhancing agent, blending the sel ected optional one or

mor e fl avor aot fmeje eut stabte favorendahtiag @agent)aleciimgore onmpse palgthessiforar nor e
pol ymers selected fromthernoplastics, thernosets, and silicone polyners,

and addi ti vesa;ﬁaeitfe%rqﬁo\ham@farnmémrdamusl,avamémrsatr@tng@ggenamngfbagﬁm a
antimcrobials i ps, antiblocks, mnerals, fillers, optical brighteners,

f oani ng agentisishédsrloBatt BY nRHROES by AP@tiingadidritéstsas diel RS hIsdrithl Siablity
rel ease agents, waxes, colorants, pigments, UV stabilizers; [0022] such a

process, whepfha o%h@nél'ﬂ%V@rraﬁF'aﬁ@hél\FB?rénﬁaﬁélH@%%éht' BRnidMg thesBRci&y M of 2
masterbatch [ 0023] such a process, wherein the polyner is selected from

pol yol efins, rhf{a BBtrofe RNOHIRYS: arld BH B RErelRIVBFBARanciY agdrtis§ A8

pol ymers; 8% ﬁ% a process, V\ﬂer ein the polyolefinis se ec{ ed form

pol yet hyl e”eoﬁ@gr 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;

[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,

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 artificial

fruit and mint flavors;



pol ypr opyl ene, and copol yners or terpolyners thereof; [0025] such a
process, wherein the flavorant is selected fromnatural and artificial
fruit andwoiznto/kmors; [ 0026] such a process, wherein treTfUsasonomahanci ng
agent and flavorant are suitable for human consunption; [0027] such a
process, wherein the flavor enhancing agent is selected for its ability to
provi de sweet ness, sourness, bitterness, saltiness, cool ness, umam, fatty
aci d, or aci 102¢] syahoppiocsss iwhergindoe §avoranbasting igent and/ avosamanei ng agent
providing for acidity is selected fromcitric acid, ascorbic acid, malic
aci d and funsauitableafor thunmfad0@dpusption;a process, wherein the flavored

t hernopl astic polyneric conposition is conpounded such that flavor and

fl avor enhancing agent migrate and rel ease or are experienced/ perceived

Wi t hout consum ng, dissolving, mastication or destruction of an article
made from t hppoRBhauasi 4 praaesd, Wrdéinthe Ravor@nbanasiag agket isiselectes fooltynmer i s
selected for its ability to provide flavorant and flavor enhanci ng agent
m gration sugbilifytapréiddswestness, selirridse, bittevesadaltinedsf coviarsseoimant, ng
agent are retained at one hour in a use environnment, 80-40 percent of the
flavorant anthtfylRwPlor a6ldARCI Ng agent are retained at ten hours in a use
envi ronnent and 40-20 percent of the flavorant and flavor enhanci ng agent
are retained at one hundred hours in a use environnent; [0031] such a
process, wherein perceived flavor is nmeasured in a running water

[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 release
or are experienced/perceived without consuming, dissolving, mastication or

destruction of an article made from the composition;

[0030] such a process, wherein the polymer is selected for its ability to provide
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 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;



test; [ 0032] such a process, wherein the flavored thernoplastic polyneric
conposition is substantially free of a plastic flavor; [0033] as well as a
pol yrer i cwarpiogi2¢d4tol ded or extruded froma fl avored t h@CHASRM0D4927

pol ymeric conposition which is conpounded by a process for producing a
flavored (thernopl astic) polymeric conposition, conprising optionally

sel ecting one or nore heat stable flavorant, selecting one or nore_ heat
st abl e f | avol008Rhsuebi snpgroagemwheseindbe flaypred thesmoptastic pelyfesic£onosgion
capacity for providing for flavorant and flavor enhanci ng agent mgration
in a fini shed substhntially faee abaplasticiflayora runni ng water test, as well as
thermal stability of the optional flavorant and flavor enhanci ng agent,

bl endi ng the sel ected optional one or nore flavorant(s) and one or nore
fl avor enhancing agent(s) and one or nore polyners selected from

t her nopl ast i 933} deweib asbpolyanericartitieanedpo by exrededofrem aditiivibrades sel ect ed
fromantioxidants, antistatics, antifogs, antimcrobials, slips,

anti bl ocks, trerfbplastic polymeric compbiitiah whidhghicempoandéd byrarpyocessIfos,
nucl eating agents, inpact nodifiers, dispersing aids, rel ease agents,

waxes, col or pidsicingiaOMEdked (th&fnsdphdiitic) gelymieri€ CORMbsitios,comprzing ptionally
article, which exhrbits an optim zed flavor sensation upon placenent in a

use envir onmeabetingdeddr MY heat RMNIEBAVGaRt Eélettthg dhd 6hmBrdh&itistatie
optim zed flavor sensation upon placenent in a use environnment and w t hout
consum ng, dhaRlehAfeingB§EAIC 8EIeBtihg one or more polymers for a capacity for
providing for flavorant and flavor enhancing agent migration in a finished product,
as measured by a running water test, as well as thermal stability of the optional
flavorant and flavor 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,

[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

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

or destruction of such article;

10



or destruction of such article;[0036] such a polynmeric article, which

exhi bits enhanced flavorant and flavor enhanci ng agent m gration such that
0- 80 per c¥A200¥02¢H¢ f| avorant and fl avor enhanci ng agenPCafB2908{08493ed at
one hour in a use environnent, 80-40 percent of the flavorant and flavor
enhanci ng agent are retained at ten hours in a use environment and 40-20
percent of the flavorant and flavor enhancing agent are retai ned at one

hundr ed hour K030] scha:P@WiEfe AfsR. WHidoextibitsentiagced Havarant NhedHpl ast i c)
pol ynmeri c conposition which conpounded by the process; and [0038] favored
pol yneri ¢ coefasicingoagent oughetipr skeh tméocﬁ\:) peseentad e Bavasprt gndafid¥orenhanci ng
agent which provides the taste conponent of flavor, optionally one or nore
heat stabl e énhansingragentae wtained at pog hawripS) ussremienement &9-43 perceapelci t y
for providing for flavor enhancing agent and optional flavorant mgration
in a fini shetheftavdrant and flaver énhascingiaggnt arerretained atddn hpurshioraege st ability
of the flavor enhancing agent and optional flavorant, wherein the one or
nmor e pol ymer ésviroarnens ahe dDead peroemt dfeherbavaasnt arsl, flavioe entoareting agernt asé | i cone
pol ymers, and wherein the conposition optionally conprises additives

sel ect ed frorstained akoskhtsdredmousd iatd gse ermuitonfrens, antim crobial s, slips,
anti bl ocks, mnerals, fillers, optical brighteners, foam ng agents,

nucl eating agents, inpact nodifiers, dispersing aids, rel ease agents,

waxes, colorants, pignments, UV stabilizers, wherein articles nmade from such
pol yneric co[peas] suchnsfidofed @heimdtasig pbgmieic conpesRitn wHignedrhpamded

by the process; and

[0038] favored polymeric 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 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, 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 to release flavor;
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destructed, masticated or fully or partially dissolved to rel ease fl avor;

[ 0039] such flavored polyneric conpositions, which are in the formof a
mast er batWi,200/@#3Hpowder or |iquid concentrate; [0040] PSudis2eooa0veed

pol yneric conpositions, wherein the polynmer is selected fronlpolyoleflns

t her mopl ast i 9038] suebrfiavoreskpalyetic E@P?ﬁ*ﬁt‘%"s Aeehsareiie <irefopBIgffer s; [ 0041]
such flavored polgnerlc conposi tions, wherein the polyolefinis selected

f or m pol yet hinastasbaigh, @dn@mmwﬁyuﬁm§umcﬁpsemﬁﬁ¢s or terpolyners thereof;

[ 0042] such flavored polyneric conpositions, wherein the flavorant is
selected fromnatural and artificial fruit, mnt, and chocol ate flavors;

[ 0043] such flavored polyneric conpositions, wherein the flavorant is

sui t abl e f or [0940hsuahdlayargst palymefi© 6dmpositiars, hevein e polymeeisi selected
conpositions, wherein the flavor enhancing agent provides the taste
conponent of frbingpadyglefir3) #Hgrmeplaistic palyorees] thermoset polymenp @ndtsilmose wher ei n
the flavor enhancing agent is selected for its ability to provide

sweet ness, spolymess, bitterness, saltiness, cool ness, umam, fatty acid, or
acidity; [0046] such flavored polyneric conpositions, wherein the sweetness
fl avor enhancing agent is selected from sucrose, fructose, glucose,
sorbitol, malitol,xylitol, aspartane, saccharin, sucral ose, acesul fame K

manni t ol , eerhﬁlMh,ﬂdvérémbélymleﬁ@tcbﬁ@bsm@fvd Hembin ti6y pbigoRfie s seibeed a
extracts, agave nhectar and the |like and any conbi nation thereof;

form polyethylene and polypropylene, copolymers or terpolymers thereof;

[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 flavorant is suitable for

human consumption;

[0044] 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, bitterness, saltiness,

coolness, umami, fatty acid, or acidity;

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

enhancing agent is selected from sucrose, fructose, glucose, sorbitol, malitol,
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[ 0047] such flavored polyneric conpositions, wherein the cooling flavor
enhanci ng agent is selected from nenthol derivatives, nenthyl |actate,

N, 2, 3, - tworzetomgh942- i sopr opyl but anam de and the |ike; [@0%8jS2ea0M92T avor ed
pol ynmeri c conpositions, wherein the flavor enhanci ng agent providing for
acidity is swlitaltaspaftame, sacohacnagtaialose @aesuléane Kd manaitplc eaghrifoland f urmari ¢
aci d; [0049] such flavored pol yneric conpositions, wherein the conpositions
ar e conpoundiedmaliclactitbiamaititaly oyclamdtels| alevia extiastsc agavenpedstar andjthetlikeand

rel ease without consum ng, dissolving, mastication or destruction of an
articl e nadeard any tdrabicatigrotheresfn; [ 0050] such fl avored pol yneric
conpositions, wherein the polyner is selected for its ability to provide
flavorant and fl avor enhanci ng agent m gration such that 0-80 percent of
the optional flavorant and flavor enhancing agent are retai ned at one hour

in a use envjopanyaith flabbredarghesntompoditichs] Whemiatie eoulinglfiaver enhanci ng
agent are retained at ten hours in a use environnent and 40-20 percent of

the flavor angniiiding A46pK iscstlledied fBmABeAthoPd&riVatived, meshtayl (gdtatehzleed hour's
in a use environnent;|0051] such flavored polyneric conpositions, which are

substanti al | bﬁrﬂegﬁ)a-ﬂlfsoﬁ‘rogklﬁﬁfdn‘énfi&é‘)éﬁé thelk@: [ 0052] pol ymeric articles

nol ded or extruded fromsuch flavored thernopl astic pol yneric conpositions;
[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 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 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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[ 0053] such polyneric articles, which exhibit an optim zed flavor sensation
upon placenent in a use environnent; [0054] such polyneric articles, which
exhi bit awogptoori@ed fl avor sensation upon placenent i nPETAS2000/0492DNNMENT
and wi thout consum ng, dissolving, mastication or destruction of such
article; [009515sigh ffayplarkERelimarie emagsitions. shidyaresiubstantiahitisee pf avor ant
and flavor enhancing agent mgration such that 0-80 percent of the

fl avorant an8lastiafl@voresthnci ng agent are retained at one hour in a use

envi ronment, 80-40 percent of the flavorant and flavor enhancing agent are
retained at ten hours in a use environnment and 40-20 percent of the
flavorant and fl avor enhancing agent are retained at one hundred hours in a
use envi r onnf52) PRkt EBrtioESCRbIEEH ONegIFudadSrom\daiT flaxprieddB&Mdpiastias been
di scovered that a polyneric article which is not intended to be consuned,

si gni fi cant | polgeeric cotmpasitionst i cated or fully or partially dissolved to

rel ease flavor can be rendered to provide an optim zed flavor by using
"flavor enhanci ng agents" alone or, preferably, in conbination with
flavorants. This conposition optimzes the flavor of a polyneric article by

provi di ng botidosBhaashasenrhéric anipre8ewhichiexhlbit\aer ogtismizéd Jlavdrisenstivh wson of
flavorant, and the taste conponent of flavor, predomnantly through the

flavor enhanPiaagm@gﬁﬁta ushésvitonvesmti on al so provides a |ong |asting effect
in the article since any surface depletion of the flavorant or flavor

enhanci ng agent is engineered to be

[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 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.

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 agents” alone or, preferably, in combination with flavorants. Thié

composition optimizes the flavor of a polymeric article by providing both the
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repl eni shed fromthe bulk of the polynmer matrix. [0057] The fl avor

enhanci ng agents and, optionally, the flavorants nay be incorporated into

t he pol yrwoi2et1ooasediier by any appropriate nethod. An art iPClrase@epo4937 ng thi s
conposition nmay be achi eved t hrough bl ending fl avor enhanci ng agents, and
optional |y fPReafatigrRosmpanenbobitavprtsmells frorartise Hegjot ﬂﬂ"é’r?f%ndbé%gﬁﬁﬁﬁv nol di ng
or formng the conposition into the finished article. This m xing process
may be achi egempenentdf flayeropwslominantly dhisvah dhertigvar ieahaneipne agentont his
dry-mixing into a polymer powder or mixing into a liquid polyner. The

m xi ng procebwention ase providesamipngtlastimgutifest initbe articke awmce any stface onposi ti on
may be supplied as either a masterbatch (concentrate) or fully fornul ated
conpound whi déepletign of thetflavoranber flavior enbandiyg agertds enginaefeddodeers. It may
al so be incorporated at the finishing extruder stage of a polymer reactor.
[ 0058] A nuntepiero$hedi frdrartieanbuliraf thed polymeumatrixur i ng processes may then
utilize the optim zed flavor conposition, such as extrusion (filmor

sheet), or nolding processes. The final article may be constructed as a
nonol ayer article or may be a coextruded/ multilayered article or be an

over nol ded cEUBPFTHé PavorBnhaneing agahtstand! aptdnall@theMavéiaatsopbiy lezed fl avor
conposition may be incorporated into the layer which will be In contact

with the ora|ncemoratiéd #itd thepolyRRFieRurritr BYisg dpprdpiite ARMod. AN &fticrn. [ 0059]
Sel ection of the polyneric carrier is based on the desired physical

g:} gper ties ofohpPRsihg Bé coMPBbLifh hiy b BEHIEVERAIOUGRHIENdTRY RalctehhaAsihg be
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 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 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
muiti-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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nunber of thernoplastics, such as but not |limted to: polyethylene,

pol ypropyl ene, any copol yners or terpolyners thereof, elastoners,

t her nopl as0I2e10828siti onrer s, pl astoners, iononers, pol ybut &dirarse)09/004927

pol ybutyl ene, pol yvinyl chloride, polylactic acid, fluorinated polyners,
pol ystyrenes, polyesters, and polyam des. Qther polyneric materials could
be used such as silicones (polynerized siloxanes), silicone rubber, rubber,
latex, as wel0058KSelestiontafahe polymenscagissis basedahthertasired Physiealeof
Preferably, polynmers which are nore anorphous enhance the mgration of

f1 avorant s opropkdiesrof thehfinat applicaient £ammeon ghlymesic mpateiias chuldgig/anpr ovi ng
the sensation of the final flavor. Additionally, the polyner nelting or

sof t eni ng ponurnbensftthermsapldstics,onshdisr d not livided to: pelyathyternteo polypropylene,
tenperatures which nay be used in processing, or formation of the finished
article. Theamy coptysnerg dreerpelyatens dserpofe Biastinhers dbermodplasticqelastotrtess,

optim zed thermal stability of the flavor enhancing agent or flavorants.

Thi s aspect plastdnieps,iiofsmésnpolybetadidneepolyyutyiener payanyl eploride, poipiaotent s
into the polyner. Once incorporated into the polyner, through a finishing

extruder, CoOZ&€MuorhatedPolyrRemOpoIdstytdresf pelyestant an@pelybiniey. @theanci ng
agents are sonewhat protected by the polyneric matrix and so during

subsequent pb&fr‘ﬁéﬁ@%atéridf@cémb%brl&e@rsu@mal’slsﬂic@ﬁes (BYyrhéridedasiesassk)at  hi gher
t enper at ures 0060] Sel ection of the flavorant nost obviously takes into

consi der at i ogyiddia tB6er Ashuel xRk, 89 defta8Hhy DiraRé@idsetd 65any N addi tion,

one must select flavorants
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. Additionally, the polymer melting or
softening point must also be considered since 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 important when directly
incorporating 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 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 meit
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whi ch possess adequate thermal stability so that they will w thstand the
nmel t processi ng tenperatures of the selected polyner w thout dimnishing the
strengt h WO 20MP#Bi sing the flavor. These nelt processiPAg/US2IMPOILRTr es can
often range between 75C to 300C. The flavorant thermal stability is

dependent —onProRessiagriRmprIgkres afbesatectas RAlyET Witbeld diminisingihedliength of
the flavorant. In addition, sonme flavorants are contained in water or oil
sol ubl e car r PeAMPIOMising theciayer. Fheseoieliprecesaingi tempsialvrescagaiendpnge

provi de better thermal stability versus water soluble carrier systens which
are based onbetween 756 toB08C. THeyftaroramitioermmal gtabilibnisl depenentsa thel e
carriers, where present, are better suited or nore conpatible for the

maj ority of ewhpomnd{s) iBaeredt wrortutitized itrthe roductiom ef thel flayosrdblreadditiormr ant s
can be designed by the flavorant manufacturer using the appropriate

essenti al oi eme flatvoraats ave cantaifdédcinavateudrsdibsubatsle carieext ingtbisscasendi) wher e
needed, in an appropriate carrier to allow for incorporation into a nelt

processabl e gpsiLpeRarricrlkgstehvgunnallyswbede dattetthiermalsalilty veesushedter s saf e
for human consunption. [0061] Exanples of fruit flavorant include flavorant

i mparting flgygble cakfe? spSterBSWINIER GYe badddPawdater, ethafbleglyos! e, peach, etc.,
as well as many other fruit flavorants known in the art. Exanples of m nt

fllavorant magqfigosslyesitsAlidié @éTﬁnB?sOWe'Fé Preseht, ral?@seﬁer Riite§RR AN, as wel |
as ot her mnt flavorants known in the art. Exanples of citrus flavorant may

be selected ggq tﬂfl@FB?Qhe Ha"B”ntPBf bSJRBrs. ASasid dn %s@kh@nactﬁef#ﬁlli ét%lér ant s
known in the ar fl avorants Such as chocolate, vanilla, etc., nay be

sel ect ed. Thﬁa\fdrﬁYtQ Qﬂtber@é:dﬁ%dstﬁl tR& H8ForaABRAnufacturer using the approprlate

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 consumption.

[0061] Examples of fruit flavorant include flavorant imparting flavor, such as
raspberry, strawberry, apple, melon, peach, etc., as well as many other fruit
flavorants known 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 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 be
added at parts 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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on the desired aroma and flavor contribution, thermal stability as

descri bed previously, and its conpatibility with the polyneric carrier. The
fl avor antwoagiigg4sdded at parts by wei ght |evel s from 0POTI/US2002004927
optionally 1 to 10% depending on the intensity of the aroma provided by

t he fl avor anfelatepéo Bereystadinity @ngdreorrespeidingetfecton the segiigtianadfithei ty and
correspondi ng effect on the regulation of the flavorant mgration, as well
as the thi ckiewranifmigration, aswed asitoe thickness 2f thasfingl aficld. avor ant s, t he

sel ection of flavor enhancing agents also takes into consideration the
desired taste as related to the target flavor. Agents which may provide
sweet ness, sourness, bitterness, saltiness, cool ness, unam, fatty acid or
acidity may [096akas withdlademaets) teensdlbetidni ofdlavéd enrancingrageints &leo takearnmtioe, to
optimze fruity or mnt flavors, a fruit or mnt flavorant in conbination

w th a sweet entgiderayorbtheadgsirey eabté as pelatadde thd earget flavor. edgémta witich may
Sweet eners can be natural or artificial of bulk or intense type, such as

but not | i m prAidedswesites?s Sourness; tittstnest, Yalingss, £obitiesd) unaimi fattglacidd i t ol |
aspartame, saccharin, sucral ose, acesulfane K, mannitol, erythritol,

i somal t, |achibigy maVTHetL!ée@'andCdéHeﬁH&inetﬁe finblendvar @fgétamcﬁr,exag@we twectar and
t he Ilke and any conbi nation thereof. Flavor enhanci ng agents nmay be added

at |evel s of oftirkizb Grupl Yr nﬂlﬁ’ttﬂaQBﬁH |a>frtﬁttor|rﬁY\@hévotPSﬁtVlﬁ%Bn"@lﬁéﬁoaQ\Wm Py wei ght.
[ 0063] Fl avor enhancing agents al so need to be sel ected based on their

thermal st ablbiintiOnbg bBlehfiodrasnsling theBpRhaLy navor. EEh& din be

di mni shed or altered taste could be experienced. The nelt processing

tenper at ur es,gap, Of LAficlaRBEBuUIk or intense type, such as but not limited to, 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 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 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 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 sweeteners are combined with

maltodextrin, polysaccharides, glycols, glycerides, or esters, or may be
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between 75C to 300C. By way of exanple, sone sweeteners have poor thermnal
stability and during el evated tenperature processing can be carnelized or
burnt. ANP2IYEIYE0- conponents or synergi sts whi ch may PETBiSa¢0/004927 f | avor
enhanci ng agent durin cgﬁfel evat ed tenperatur can be used to avoid

change or al ERGapsHiGHEDI0 ahto Q@tmghqdper%gﬂ%@i?ycgﬁﬁéﬂ \’/?E%tt%’}‘?eertgn%fre

conbined with mal todextrin, polysaccharides, glycols, cerides,

esters, or nalgneedhedpvenenhaaciws agentsadsitienallnnged fo 'P?lé? Hedsqaéﬁplqnt y than
t he neat sweetener alone. The flavor enhancing agents additionally need to
be sel ected Hheysafeyfarfemansednsuinption. ReidihcaBRRAAR (asidulanslalene 8fffonent s
(acidul ants) alone or in conbination with flavorant and/or other flavor
enhanci ng ageembinatien with flaverant ard/et ether éavor énbamding agentaean ptianize the
conponent may be considered, such as but not |limted to citric acid,

ascor bi ¢ aci final raﬂidle:ﬂa@irdAnymwid compoment amay mwmdﬁfedm@ar&@lﬁ@iws or

al cohol s. Acidic conponents (acidulants) may be added at levels of 0.01 to
10% by wei gliritedCtwodiiricgcity @asterbic duid,emalitadcighrfomiade acidobnd gnyg etresiorgaric nay
al so be used alone or in conbination with flavorant and/or other flavor

enhanci ng age¢its ot alcoipdls. mMAZilid tavponedits {dutduiants) may be @dded Ablevelsadfidn@l agent
can be considered, such as but not limted to nenthol derivatives, nenthyl

lactate, N, 2to310%! byweiant. - Codligragarys Rhdshat proviteccdolieg sheatioBpaidyng
agents may be addecfma | evel s of 0.05 to 20% by weight. The flavor

enhanci ng agg|bbeaddl talcHeddd it coRmihdtion ¥athsriverdrt dnBas ethe? Mal bredihaseingt y for
human consunption. [0064] The optim zed flavored conposition may al so
conpri se anyahéts & gptimize flavor of the final article. Any cooling agent can be

considered, such as but not limited to menthol derivatives, menthyl lactate,

N,2,3,-trimethyl-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.

[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, fillers, optical brighteners, UV stabilizers, foaming agents, nucleating
agents, impact modifiers, dispersing aids, release agents, waxes, colorants or

pigments.
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addi tives which inprove processability, thermal stability, or provide
performance or aesthetic attributes to the finished article as |Iong as

t hese addwoOi2o2¥dsess t he appropriate safety status. PRITAISA#Y/0D492T ude,
but is not limted to, additives, such as antioxidants, antistatics,

anti f ogs, antd0fPLlawergnhansing@gentsnflayarantesas wel@padditives mayrbe  opti cal
brighteners, UV stabilizers, foam ng agents, nucleating agents, inpact

nmodi fi ers, dfepeewdey withimany giftesent peleners, butexbditingdhgdgsired gtility of an

pi gments. [ 0065] Fl avor enhanci ng agents, flavorants, as well as additives
may be conpoargaedientic herceptionlof flamoeist crifioaly riutsoptinnal coxttiimationadgre he desired
utility of an organol eptic perception of flavor is critical. Sub-optinal
conbi nat i onscharectehizedhby ehart bvbdogrgaholeptid seresation,ganoviegt the feaoeattiabthe i . e. |
when the flavorant at the surface of the article has been expended, the

or ganol ept i csyréaceayfthe artiofe Hidsaveen éxpendsd,, the wegaridieptighpdréeptionarfflavemsi ns
entrapped in the polyner of the article. Consequently, it is essential to
optim ze t heloshrpes tidugh flavorndvérdging katrdgsad indhapglyatesrof tringrticiet y of t he
fl avor enhanci ng agent/fiavorant/ pol yner conbi nati ons. Opti nal

conposi t i onsComéejueptiRqeid dsBerdtiadl &Coptindizée eTBsthpoditidn RXeropide thé dasiedd eam of
flowing water, may be expected to retain approxi mately 82% of the perceived

flavor at 1 hegthtonfSapatity b tHeonEV®r 8RRa adentIavoantpolyiel ebmbiatibeslr s of
recovery time, the flavor perception may be expected to recover to 88% of

the origi nal OBﬁﬁw‘éﬁéd&ﬁﬁoé‘it'i&ié?Ovhbﬁtp‘PJb%H_tib( alude@nlREnMeHr, SorBiafipierresed
specinmen. It is also essential to optinze the conposition to provide the
desired tastgream 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.

Itis 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
examples, 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 article to achieve the right intensity
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conmponent through the use of the flavor enhancing agent. EXPERI MENTAL PART
[ 0066] The optim zed flavored polyneric conpositions and their preparation
of the pr&oagftV/i2#dsdnti on will be better understood in cBGHASRIBMA4MNT h t he
foll owi ng exanpl es, which are intended as, an iJlustration of and not a
i tation uBLHOME dBefaverent mayibRssindiehbasedaypine desiredarma end fByer
Polymeric Article [0067] A fruit flavorant, such as raspberr¥ Strawberry,
appl e, nel onConpRgtion, thesmahatabity arsdrpcaibed Rrevitishhandits compatibilily with i na|
article to achieve the right_intensityof aroma. The flavorant may be

sel ect ed basHe rRalyroerc errger. cthef@yasantnmay bgastdeda devetsufrom .01 FR#0%
stability as described previously, and its conpatibility with the polyneric
carrier. Theoptionatly Ae 1A%y depeaditia @ndbe intengity of thmam@noaproyideddy tbet i onal | y
1 to 10% depending on the intensity of the aroma provided by the
flavorant, tfilevosadtetheesdlquied pelymessas reladesto itsocrystsllioity sndcbirespondingd
corresponding effect on the regulation of the flavorant mgration, as well
as the thi ckeffest onfthé hegulativml ofdhé flavarantihigsatomps sielliasrtheltiickressmf tes a
fl avor enhancing agent, such as a sweetener. The sweetener, such as a

sucr al ose/ mafina)detidle.i Thibicompositienslso/camerisesrzeflavon @ahamgimgagent sechnad
stability over neat sucral ose, nmay be used at levels of 0.1 to 50%
optional |y ahsheeginer bEhaerBefentn s2ehtastaosyeralusalmaltbeednp highvinteneity evel of

taste to the article. Loading |level of the sweetener is dependent on the
intensity of sivBsteR¥e BheNaproved endialay BRbiIlitoErineat §liralksesmapbe 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, 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 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

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,
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the final article. The use of the flavor enhanci ng agent al one nmay be
sufficient for sone applications where aroma is not required. [0068] A
conposi t i 20f0/249y| ene net hyl acryl ate (EMA), a sucral oPErfmskaoodesoet i n hi gh
intensity sweetener, KE-18822 Raspberry flavor, and vitam n E (anti oxidant)
i s dosed i nt Besmalgtabiliyrasdesgtibedipreviorisly, prd de sempgtibiblyptethgmelyraeric set at
100 to 120C. The resulting pellets are then fornmed into speci nens through
an inj ecti onCaketi hie flanianianay be @dded at Byels froraI1R020%, Mptionglyal & ed
Polymeric Article [0069] A mint flavorant, such as pepperm nt or spearmnnt,
may be used 30%adepgnslingen thesintenséy of thesarbmagirovided by ¢he tavoramtethe t he ri ght
intensity of aroma. The flavorant may be sel ected based on the desired
aroma and f | selected gotymdrdsi retateshteritsadrystatiibity ang casespendmgheftechonitheusl| y,
and its conpatibility with the polyneric carrier. The flavorant may be
added at | eveguldtionrof thedflaviovaritGhigratioh| as adellyasthé thiddss détherfdiahgrtiate. t he
Intensity of the aroma provided by the flavorant, the sel ected pol yner as
rel ates to i Thiscowposltiohrilso/camprisesra Rspoedhancindg bgett, such dea segetenier.on of
the flavorant mgration, as well as the thickness of the final article.

Thi s conposi TheBwak&Nef @UPK a8 eSsirralbsa/ATaltoa&ans higd inRAsity swestenas ntay
sweet ener. The sweetener, such as a sucral ose/maltodextrin high intensity

sweet ener, By yBed HeRJeldlof DEVR! 50%] oftichalpatiBVels BBtedos to/26%, teyelite
between 5 to 20% to provide the appropriate |level of taste to the article.

Loadi ng | evelheOfpprbiStiatdReEHBasteSto 69 BRRRN L Sdlifd 18It eRs sdeteher i€
sweet ener, the polyner, and the thickness of
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.

[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 orange or lemon, may be used at an
appropriate level in a final article to achieve the right intensity of aroma. This
may be at levels 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,

thermal stability as described previously, and its compatibility with the polymeric
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the final article. The use of the flavor enhanci ng agent al one nmay be
sufficient for sone applications where aroma is not required. [0070] A
conposi t i\¥A 2810/2¢841 Densi ty Pol yet hyl ene (LDPE), a sucr alP63a/Saooettdktri n
high intensity sweetener and KE-21570 M nt flavor is dosed into a twn
screw ext r uderriemhEhegfiavosaimay be agdechatievels fioa 881 ta20¥p®ptisnalyddo The
resulting pellets are then forned into speci nens through an injection

nol di ng machi®fé, deperging on tteatensiANHhE agoma@irevided by theollaverad| theer i ¢
Article [0071] A citrus flavorant, such as orange or |enon, may be used at
an appr opr i asededted pblymeraad retates & its clystallimitpahd cosespendingyeffedtiondhgi t y of
aroma. This may be at levels from0.01 to 20% depending on the intensity of
the aroma. Tiegufationof thet flaveyariienigetiont asiwblias theothidkinessl etthedithabartiole. and
flavor contribution, thermal stability as described previously, and its
conpat i bi | i tyhigicbmpobiiopalspreomprizas fai feivor éhiearfdirey agent| suthyashe swdetedent
levels from0.01 to 20% optionally 1 to 10% depending on the intensity of

the aroma proneé sReeteliet, Rach hawaiuzrdiosd/ialtsedant Righpateyisiy swéstenér, alags to
its crystallinity and corresponding effect on the regulation of the

flavorant m gk géddas le@Sis WED!1 BBONALIBhEIKARISVEM bbRReeh IR 20% foqreviddhi s
conposition also conprises a flavor enhanci ng agent, such as a sweetener.

The sweet enejhe ippdpridte RvaLGTAsIRIS tBALERE A I0aliMghb @ of Meahédtgnaviget ener,
may be used at l'evels of 0.1 to 50% optionally at |evels between 5 to 20%

to provide tge,ARBhORH trdliftdnSitEbf Ak swdther OnkRiyidr §he thd Bitihess bevel  of
the sweetener Is

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 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 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 which is the organoleptic perception of flavor. Many flavorants

may be compounded with many different polymers, but to possess the desired
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dependent on the intensity of the sweetener, the polyner, and the thickness

of the final article. Additionally, another flavor enhancing agent, |ike an
aci dul antwooawyn2gsticitric or fumaric aci d, may be utili PEWA/SBROMVHIIRE oOf
0.01 to 5% dependl ng on intensity and thickness of the final

Ui cl 6. [ 00VSHY A SopaBoPepl POIcepln DLIRHOr s BBF3 (PR PumPLasPR nations

sucral ose/ mal todextrin high intensity sweetener, O ange flavor, citric

aci d, and vi a@rghargcterszad Q%($'Mh|ﬂ\')edl<§gﬂféﬁiéléﬂq sangation. wen Whendhediaverageat The
processing tenperatures are set at 100 to 120C. The resulting pellets are
then formed thetsuriageof therarticlahas diecarexpandad. itamorganglenyic pataepiienaf 160 to
180C. EXAMPLE 4 - Thernogravinetric Analysis of Flavored Polymer [0073] The
m grati ng naflavos ilost, lesem thougb flanofaok semeains eptrappgthindbe polymarof e ch i s
critical to the utility of the instant invention. Different

f | avor ant / poarticier @ansenunentiypitss essantial forbedalilé ¢ evaluaterthe mignatary capacity
characteristics, an essential characteristic of which is the organoleptic
per cepti on obéf fidvavant/polyerey cohmitatenss nay be conpounded with many different
pol ymers, but to possess the desiredutility of an organol eptic perception
of flavor is critical. Sub-optimal conbinations are characterized by short
| i ved organol eptic sensation, i.e., when the flavorant at the surface of

the article 4H&€fh|§émfvﬂﬁaﬂneﬁshﬂtmﬂa@@ﬂmt@dﬁiﬂes rafic&p0,i 60) 80f ahd a00% i S
| ost, even though flavorant remains entrapped in the polymer of the

article. Congroatzen fol thetro@asRmEthi@(TEAR) Parfahiadce O veirpindaé datd)@ Iimedr at ory
capacity of flavorant/pol ynmer conbinations.

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. 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.

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

extruder and then injection molded into bars for taste testing. Panelists are
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[0074] To this end, polyners with flavor intensities rated as 0, 60, 80,
and 100% are anal yzed for thernogravinetric (TGA) performance. Wth these
data, a IWAGAN/2M4dtionship bet ween TGA neasurenent andPREASHE/00494Tor in

t he pol yner may be obtained and plotted with the axi s representing the
TGA and the 2SsgRmtied kg giue %"‘Pﬂénﬁﬁ?éﬁ?éﬁg af?’é@oﬁaf-‘h PERRIISS& yer .

[ 0075] Under experinmental circunstances, the polynmer wth known flavorant
intensity i sTOQUABRE ARSWerdhe fRllowingauesdiens, 10, and 100 hours. The results
for perceived flavor retention may be plotted. Experinmental polynmers may be
expected to retlain Whﬁ(lthﬁtaﬁt@FW%WS/fMW%@WCHD@/&V%@mllﬁour 43%
at 10 hours and 38% at 100 hours. After two hours of recovery tine, the

fl avor perception nfyitoeinkgtedl¥es/Nad recover to 88% of the original
perceived flavor intensity in a 100 hours water-exposed speci men. EXAMPLE 5
- Flavor Panel 2Eval Witeitlwer tbé Idadingefrtbe WavdraRt is\appeoriratd-toagive pleasaht

eval uations are conducted on specinens nolded fromdifferent flavored
conposi tions. Each tastetastheinosided aftictes(Ratingpd Orftleith Osneansa’riovtastesat radtly
extruder and then injection nolded into bars for taste testing. Panelists
areassenbl ed to gi veid hed weakl, Biiotjustrighte andHie “wodt@ngtya. Each panelist is
required to answer the followi ng questions: 1. Whether the taste

represent s/ res@nbl epvdigerdrs ardrhg degreserspesemblesthe desdribed Mavdrangt.6.,
(Yes/ No) 2. Whether the | oading of the flavorant is appropriate to give
pl easant fruit, mint, etc. (Yes/No)

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

aroma to the molded article (Rating of 0-5)

Three different base resins: Low Density Polyethylene (LDPE), Linear Low
Density Polyethylene (LLDPE), and Polypropylene (PP) are selected for
evaluating 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.

Results

[0076] The tables below summarize the results from the panel tasting.
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taste to the nolded article (Rating of 0-5 with O neans "no taste at all",
1is "too weak"”, 3 is "just right", and 5is "too strong"”) 3. Wether the
arona repvexerweinesenbl es the described flavorant, i.ePCTUS2000/00492Nt, etc.
(Yes/ No) 4. Whether_the |l oading of the flavorant is appropriate to give

pl easant ar offableol-tRrSPRBSRFEEN H‘?‘?ﬂ@lféhf{ﬁéiﬂ regresents the %ﬁ?@%ﬂ“ﬁ'f@r"é’fﬂ" base
resins: Low Density Polyethylene (LDPE), Linear Low Density Polyethyl ene
(LLDPE), anddeghypyrdiffsreetresinrmd flaverantitypessed for eval uating differences in
taste and aroma of the final nolded articles and the mgration of the
flavorant g. T%Q ifIehvorl%aﬁtpet:),erryaspberrB'artannei banana, are chosen for this
study. Regult 160'76] Yiegwe |t allles |belYog sunmei z¢ the results fromthe panel
tasting. Tabl eLLDPReSpBBILS oreMbet hez3obhe tewhe |represents the descri bed
fruit, brokenppeen|by 4%ffer g% esizpeand fg@worant types. Table 2.
Responses |on mpet her tgwe ar orgyo ¢pr epgntls tfp@lescri bed fruit, broken down
to differegnt TQal n|anchge, avorant [TYpeps [Tabig®, 3| Overall rating on | oading
| evel , broken down to different resin and 1lavorant types. [0077] The
responses summarized in Tables 1 and 2 show t hat when using flavorant

al one, ar onarhfeB! HesFBhSe IO WhRHer tAEohiifrebAsichtd theVEREAbEd frli®\bKen

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%

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

flavorant types.

Average based on

Category |  Type Taste | Aroma
5 LLDPE 0.74 2.39
resin LDPE oae | 149
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
flavorant alone, aroma is much more dominant than the taste in overali 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 respondents rate the aroma much closer to 3 (ideal target) than the taste.

It is also observed that both aroma and taste perception in polypropylene is
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sensation. 91% and 89% of the respondents can snell raspberry and banana,
respectively, conpared to only 28% and 24% for taste. In Table 3, we can
see that wbeorreepandents rate the aroma much cl oser to EBCliuseab/ovmeyet)
than the taste. It is also observed that both aroma and taste perception in
pol ypr opyl enéonsigtently owenthap baidPREhard bPRE|vwireh avgpeastsibat e iahefuggest s
that the higher crystallinity polynmers inhibit the mgration of the
flavorant. Expmfllmitg polymers drhitibing m@vationafitosflaforaot ymers with Fl avorants
and Fl avor Enhancing Agents [0078] Fl avor panel evaluations are conducted
on nol ded LDPE speci mens which conprise a flavorant and a flavor enhanci ng
agent, i.e., a sweetener. Each of the conpositions is first conpounded
using a twin screw extruder and then injection nolded into bars for taste
testing. Panel testing is conducted after approximately 3 weeks of

condi t i oni BYAMPLE 6 ~HlagoraPariel Evdleatimr of Bolymersnmite Féavorahtseand Elavos do
not volatilize conpletely wthin several days after the nolding of the
speci mens. ElMeawding iAyents assenbled to give their opinion on the taste and
aroma. Each panel taster is required to answer the foll ow ng questions: 1.
Whet her the WWBﬁFI@vbrﬁ&érﬁ:l ECRUSERTY FLcOREIREES BN MGdEE EDPEDGSEcihaner

(Yes/No) 2. Whether the fornulation is appropriate to give pleasant taste
to the nol dednphtdopiseRfidvorartiand-&fiavor BnRai@ad 8gemoi é a8 skedterk| Each 1S

"too weak", 3 1s "just right", and 535 100 strong")
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
approximately 3 weeks of conditioning 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 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/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 all”’, 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

molded article (Rating of 0-5)

5. Whether the flavor lasts long enough in mouth. (Yes/No)
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3. Whether the aroma represents/resenbles the described flavor (Yes/No) 4 .
Whet her the formulation is appropriate to give pleasant arona to the nol ded
article (\Watorpg2¢f410-5) 5. Whether the flavor |asts | ongC&rsegi/op492hout h.
(Yes/ No) Resul ts [0079] The tabl es bel ow sunmarize the results fromthe
panel testi nB._EiLﬁ)eS | e 4. Responses on whether the taste represents the
described flavor. Table 5. Responses on whether the arona represents the
descri bed f | BP3R] Theatabieschelaw sumimarizgtthe gesits fpepierpanet teslivg. for t hree
different fornulations. Table 7. Overall rating on mnt flavor for three

di fferent fornul ati dable #alRespanseReopomietben thetaste depresents| theodescaibed | ong
enough in the nmout hflay@080] The results show that both mnt and raspberry
speci nens have good| r Etavesent a¥esn jof Nbhe| descri bed fl avors and have
favorabl e taste and| Raspterfywi t93.3%t|i N§3%| ose to the ideal target of 3.0).
Thi s panel eval uatipmirdenonst1o®@s |t 0% he use of a flavor enhancing
agent, such as a sweetener, provides the taste sensation which is |acking

in the earlier panelrapleabURbspoHseeh6 whethe? 1BE idi®Ma represents the described

flavor.
Flavor Yes No
Raspberry | 80.0% | 20.0%
Mint 93.3% | 6.7%

Table 6. Overall rating on raspberry flavor for three different
formulations.
Formulation | Taste | 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 2.90 3.00

3 3.10 3.20

Average 3.10 3.27

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

Flavor Yes No

Raspberry | 73.3% | 26.7%

Mint 93.3% | 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 agent, such as a sweetener, provides the taste
sensation which is lacking in the earlier panel evaluations when the specimens

comprised flavorant alone.
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conprised flavorant alone.***** [0081] The present invention is not to be
limted in scope by the specific enbodi nents described herein. Indeed,

vari ous mE0i2P10R#4dns of the invention in addition to tRETASAWIHP49BEd
herein will beconme apparent to those skilled in the art fromthe foregoing
description. [0082] All patents, applications, publications, test nethods,
literature, and other materials cited herein are hereby incorporated by

reference. CL@bé/ﬁ ™R SledbMinventibAYOREo R IVIVRIG i seBpPB§ tid pEcificconpr i si ng
one or nore heat stable flavor enhancing agent which provides the taste

conponent of r%%;@d‘l entLBdcRBEY h)éré?r@eln‘a(eema‘?ioﬁgﬁocﬁﬁ@éﬂbﬁsBffﬁé%\i’éﬁtion%e or
nor e pol ymer?s characterized by a capacity for providing for flavor
enhanci ng_aggst e ABLd G0k AW B &R hSParkht 1 thbdd SURS AReluAt . as
wel | as bei nsg:&%%ar actﬁgér% gée%lnlg%h?’%gé@rg{m tg%%{onﬁ ??@h of the %l avor Ienhanci ng
agent and opf.i A . rein the one or nore polyner(s) are

sel ected froﬁﬁérﬁﬁgér “njé%ﬁgélﬁgé‘?”%ﬁr nosets, and silicone polyners, and
wherein the conposition optionally conprises additives selected from
antioxidants, antistatics, antifogs, antimcrobials, slips, antiblocks,

mnerals, fi optical Qhrightene foam eat | gents,
T el rIDPE AL PR oA Ty bRET, B Tue A 14 ife?
pigments, m%%e?n%'lsl éitze%rhse’rei\r/\mhaeré ﬁ'erneb?/ri%clsocrlpg%ter?gye réfél%rrrx]cg.UCh pol ymeri c
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conpositions are not intended to be consuned, significantly destructed,
masticated or fully or partially dissolved to release flavor. . 2. The

fl avor ed Wwol2z9maRiw1conposi ti ons of Caiml, which are i RCTRS2600/00490T a
mast erbatch, a dry-powder or liquid concentrate. 3. The flavored polyneric
conpositions of Claim1l, wherein the Q@ﬁ%r I's selected from pol yol efins,
t hernopl astic pol yners, thernoset polyners, and silicone polyners.4. The
flavored polyneric conpositions of daim1l, wherein the polyolefinis

sel ected form pol yet hyl ene and pol ypropyl ene, copol yners or terpolyners

t her eof . 5WeTaint| avored pol ymeric conmpositions of Claim 1, wherein the
flavorant is selected fromnatural and artificial fruit, mnt, and

chocol ate flavors. 6. The flavored polyneric conpositions of Caiml,
wherein the flavor enhanci ng agent and flavorant are suitable for human
consunpt i on. 17.Favheed palyroericcpmpysitons; comppsisg toneras nadreCleat stable fidvorei n t he
fl avor enhanci ng agent provides the taste conponent of flavor. 8. The

fl avored pol ynmanhancingpagent wisiols padvidésathentdste whewpenentt dfdlal b vptiorailyaomei ng
agent is selected for its ability to provide sweet ness, sourness,
bitterness, saldrinieteheatstableaRmorantedsrie orf abdleypagdr(s)ocharadtdiized bPpa The
flavored pol yneric conpositions of Claim8, wherein the sweetness flavor
enhanci ng agentcapscifelorpicaidling RMNavs raincihg Weeatand Optithas favaranbi t ol ,

el 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, 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 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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xylitol, aspartame, saccharin, sucral ose, acesul fane K, mannitol,
erythritol, isomalt, lactitol, maltitol, cyclanates, stevia extracts, agave
nect ar arwiothw/d2ude and any conbi nation thereof. 10. ThecCluse@oo4opdl yneric
conpositions of_Claim8, wherein the cooling flavor enhanci n)? agent is

sel ected frofh ndstilayPregralyraenic eampagtiens of &a@e dt wherginthe polyolefin is
trinmethyl-2-isopropyl butanam de and the like. 11. The flavored pol yneric
conposi ti ons ofse@C%d(ﬁO!Lm pRivethyiene ard PP'&MS’PY@Hﬁa@Rﬂoﬁb@T‘%@é’r’itterﬁPBmﬁﬁ ng for
acidity is selected fromcitric acid, ascorbic acid, malic acid and fumaric
acid. 12. The fthereeted pol ymeric conpositions of Claim1, wherein the
conpositions are conpounded such that flavor and flavor enhanci ng agent

m grate and belTdedSavoreshrolynere cempesifigng efcClama 1wwhersin thedtayarantds

di ssol ving, mastication or destruction of an article nade fromthe

conposi tion. 13elettad froravated gud griifciakfrgt miok iand checaatedlaviora. 12, wher ei n
the polyner is selected for its ability to provide flavorant and fl avor
enhanci ng agéntThei flavatadopolynetic torapositi@s pfeClammt!, whetelrethegftavonahhdricngr ant
and flavor enhancing agent are retained at one hour in a use environnent,

80-40 percent cigehtand flavopartrire snitalile fordiunearhesssiuntptiagent are ret ai ned at
ten hours in a use environnent and 40-20 percent of the flavorant and

fl avor enhangi Mhed@ebieds@ymeti@tapgositionsl Cldimn edhBrein thel fravar 86i8ancing
environment. 14. The flavored polyneric conpositions of Claim1l, which are
substanti al |y fageft 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,
xylitol, aspartame, saccharin, sucralose, acesulfame K, mannitol, erythritol,
isomalt, lactitol, maititol, 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,-
trimethyl-2-isopropylbutanamide and the like.

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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of a plastic flavor. 15. A polyneric article nolded or extruded froma
flavored thernopl astic polyneric conposition of Claiml. 16. The polyneric
article ovoQoawomd, which exhibits an optim zed fl avor PEEAS20000M9RAPON

pl acement in a use environnment. 17. The polyneric article of Caim 15,

whi ch exhi bi t s cagrepxpeafiensed/peesepiedswinoat corsumog. gssadvnamastication g

envi ronnent and w t hout consum ng, dissolving, mastication or destruction
of such arti cl glestractiontef ancarjcle madesfrerndhe compgsitiom 15, whi ch exhibits
enhanced fl avorant and flavor enhanci ng agent mgration such that 0-80
percent of tha Thedlavoead palyrdefi¢ eoropositivranefi Clginad2nwhened thetpmilymeer iat one
hour in a use environnent, 80-40 percent of the flavorant and fl avor
enhanci ng agentselected fet #s abititydd previdd aveaniarad iser enkamoangregentand 40- 20
percent of the flavorant and flavor enhanci ng agent are retained at one

hundred hours inmigeatios @ueh that @8 pércéht ofAhp bptiarss fibwsrapt atliffavey eahbhcingr ed
(thernopl astic) polyneric conposition, conprising optionally selecting one

or nore heat stagkhearklratanietnét orkendifin B UseRaviPONHBItS 804t peitartlof tild avor
enhanci ng agent, selecting one or nore polyners for a capacity for

providing for flagy@heand ﬂé\fbrfénauﬁésngaaaﬁtcéregewam@haa:isqn alused finished
product, as well as thermal stability of the optional flavorant and flavor

enhanci ng agentenyipbfiiehtihdt 41228 eRENEH: PBTa08RINt BRE fIf¥orBNHaANEInG \WeeANt (S)
and one or nore flavor enhanci ng agent(s) and one or nore
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 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.
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pol ymers sel ected fromthernoplastics, thernosets, and silicone polyners,
and additives selected fromantioxidants, antistatics, antifogs,

ant i m cr dPaAPY/024M4ilps, anti bl ocks, mnerals, fillers, ofCIrAdRR0NGOP4HRT ener s,
foam ng agents, nucleating agents, inpact nodifiers, dispersing aids,

rel ease ageni® A pragess for prasiusingsa flanages thermaplastichBPIYMESE SOMBYSItIANF | avor ed

(thernoplastic) polyneric conposition which is conpounded by the process of
Cl aim 19. 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 finished product, as well as thermal stability of the optional
flavorant and flavor 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 19.
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