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1 OVERMOLDED CONTAINERS AND METHODS OF MANUFACTURE
AND USE THEREOF 5 Background of the Invention This invention
relates generally to molded polymeric containers, and more particularly to
methods for making overmolded cdntainers, which may enhance certain
functionalities of the container, such as surface texture and hand feeling,
coloration and other visual design variables, thermal insulation, and other
functions. 10 Polyethylene terephthalate (PET) based polyesters have

been WiQer used as, .Bﬁ)@gt&fﬁj’i‘ their good
mechanical properties and barrier properties. Containers made from PET,

however, typMBRARREQTEMA T AFHEREANDESE THESE QW rfaces are
difficult to grip, and containers can slip from a consumer's hand, causing
the container contents t@sgifirobintsdHas bivgrpois often exacerbated when

a filled gpotainer1n pPrRAUCE e Gy 2DAlle:cPNIANIRG.A Ravaiageldhat has

been stored at low temperature (€.g., .in a refrigerator) is taken out for yse

AP FOEHTe i BSOS o CRPKRE YRR s R RS ot b B R S P
comtsiinshititstbefief opatyi dubie d3i g cd esitatel entbhimg feslngheoloration and

ogipnability REREL containgrs: asuelasatbhetthermaplastic polymeric
containers, especially for product containers that fﬁggeu%%l flrad use i
outside

conditioRy AR WIS YA ffeHs BefsH RINFESH ¥ ased as
contiaingrsiaksalis bebdveraif fittie geriodtrppaipebertivd Ygdibpalsilibyonetes.
te-thepharacierialic o2 SYHacE Qhaapniaealihaheurdsmkierto:sholtese
firmly, without sllgpmg‘from one's ggra(sggc.%qs%‘ET has found.inc ecasm%
niSTECEPBTCAEHY 1 $HR ARt PR RS L O Rt G B aS i Aday Brang®
owngiscarenprassechild idbistibgswagen ds diftfar exaiateatteirhoncuiided copginer
PRicIRElY. ,ttﬂm%&ﬁﬁkﬁé%ié!ge%%%%aﬁ% pissaok iBRavatiMesle sign
features include the use g dlffertent textures t%p the c nttalqgrrsogggl S%(S)I&)lrtgd
MRS AR e FRA S ST LS E ToRIPSHRG ROV ST SR Wiy B
crcepsitallyfatbpeatingethelt heptimentatiohenighly detueactitenronitg
MARBEHY IRIPEOSI LSRN AR RN 3l RSP GBI ARRERN Qbniiaks,
Passeshcqnain characterieics that would rendet the deslan unsuiable
off RT3 a P R o P BRI " oTore a CONTAINETS Can Severaly damage
threrRETation festirrp s theatisidectthe ectirdyesadtortbhewmil fhedpmaiairrblie
the d epaaiaief Bkes keRp unusthasmore, -y biredomalt- e aniredue to
MRKE AR LSRRG, Such,molds often are very 2

As PET has found increasingly more applications in the beverage and consumer

goods industry, brand owners are pressed to identify ways to differentiate their products,
particularly through packaging innovation. Examples of irmovative design features
include the use of different textures on the containers and colored containers. While many
of these marketing innovations may be conceptually appealing, their implementation may
not be practical from a manufacturing, cost or environmental perspective, or the container
may possess certain characteristics that would render the design unswitable in other
aspects. For example, colored containers can severely damage the PET recycling stream
because they cannot be easily separated from the remaining PET stream. Furthermore, a

textured mold is required to make a texiured container. Such molds often are very
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expensive, and it is difficult to change the texture once the mold is
created. It therefore would be desirable in the industry to be able to
differentiate a PET packaged product without a detrimental impact on the
PET recycling stream or an excessive cost increase. Overmolding or
multi-component molding has been widely used in the injection 5 molding
industry Overmolding is essentially defined as a process that produces

”%%Qx% 9%189%3%5!5@%3\’;23”%0% tﬁ&%ﬁt&&eéﬁl% %Bo(icpf'é‘sc SN Ry

jectlon mo as been USG In th eca ein ustry for

nYENAy R Fesizably F&@fd&ﬁ%f%ﬁe &sithle rﬁtérﬁgrfmﬁemﬁﬁaﬁfgﬁ%eﬁcpmm
cofsoimedgonds-dricipsttieshirPHaseyilidy shiies onanrycagpticatiGnsase.
Comb'”év%xﬁ%ﬁh&zglﬁhnmﬁ%&ﬂwx@ﬁ HREpAS Je srlkioueh @ﬁ%eﬂ?e'énélxp

provide improved aesthetics, better tactile properties, and improved

gH’BE&EﬁI U5 %ﬁ&%&%rﬁ ﬁé@ﬂ‘%ﬂ?ﬁ&eéﬁéﬁﬁfﬁfﬁfﬁ&‘%f E@Fﬁ"&?ﬁjﬁﬂﬁi’tﬁd
matariakissbyithvieumo|diorg . théraditietialiysed veshnolging o0bt g s oéh matdnial
dtf)@&%{ofa‘iﬁg ﬁ&%&'%&ﬁ%‘i‘%ﬁ@éa@a‘i@%&ﬁ&??ﬁf inish ?%Br%ﬂsﬁé&d '&W%!Qg

be deswab e tg provide a way to use soft touch'materials with ri

ENERL 0ol SRSEBRE RIS METRS o BT IR UEHT gislm%e
pauk‘agmgsmemsﬁy toseficatelamaaial neitithigtidspeasilyTieodofiewnvlitinaterials
c %UQ@%&%&@@EE%E&Q%@&&%&%‘H&B%J&J%H%Hﬁo@éhdéﬂﬁﬁﬁﬁ%& fametiQus.

n features without negatlvel impacting the

andt achieve the

F%“il“a Sth r“}ﬁg?ﬁi éil %élur?&ﬁst?%%rﬁlgﬁufﬂ‘? ofg, tt%e?lé“é?&?ﬂé‘ga
n&adiiivhiéy packagifitginfibs et toatrds éirsetbhoate Urt digié matithebcreates the
cgﬁsﬁéﬁeﬁuﬁcpﬁ%emaﬁﬁeramme%%&%d{a\éwggm%mﬁ%%%%m

verrgold ed contalqner and overnolded containers are provided. The
oV B A B i P RS 788 may provide enhanced visual and

tactile charedtbrisiics sxisiablithg parkegmtvedpsiokagmncesigaiseitprc\edly

geipeRbiktras-iIerm alinaid aicRodd e metinds el mamHec ire: functious
aﬁgprggpl&h the%e co(ptalnefr %gvant%}%é in %SV% caqst effect%e ner, . ..
no or minima |mp§nt|ng on materials cyclﬁ' G RIrEEMEC 1A Bne
a%ﬁ@@?hﬁé%ﬁb@@ﬁ?ﬁﬁkuﬁ%@@mthmﬁﬁ@lade@ ihdhsenokeanpiedielinig
prebesin faso. contaiakitechrelaraiwRREIRINg a thermoplastic polymer;
overmolding an elastomegc overmqjgln}a%een%over at least a portion of

the preform to form an over%c&fpre orm, Hahd blow- -molding the
overmd¥rsepet dfarmakéntonmn ORI cloRiei B0 evhwireclindaqonidiaeredre

epabadifente themverneliingee auaéﬁagé&@p%rﬁgm@mﬁ&a vilélaﬁ and
p{aectfﬁamh an,be made om.a var I‘}/of thermg Iastlc.ugolgm rs. n

embodime Cte’t’ﬁm?hee??no Stic po mer Mcridesone or rﬁ%rgnﬁgﬁ/ ers
mhanﬁ]aéfé.w@gon The methods of manufacture accomplish these container advantages in

a cost effective manner, with no or minimal impacting on materials recycling streams.

In one aspect, the method of making the container includes the steps of providing
preform for a container, the preform comprising a thermoplastic polymer; overmolding an
elastomeric overmold material over at least a portion of the preform to form an
overmolded preform; and blow-molding the overmolded preform to form an overmolded
container. In a preferred embodiment, the overmolding container is a beverage container,

The preform can be made from a variety of thermoplastic polymers, In one -

embodiment, the thermoplastic polymer includes one or more polyesters. In a preferred
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3 embodiment, the thermoplastic polymer is or includes a polyethylene
terephthalate copolymer. The overmold material is selected to be
processible at temperatures and pressures compatible with the blow
molding process, so that the overmold material is able to 5 conformingly
stretch, with the preform, and take the shape of the resulting blow molded
container. In one embodiment, the overmolded material comprises a
thetvaciplastiche ibstanmeitt xample siof suitableo e paiglthyrate riadshingkisle
pg%g{ in elastomers, polyolefin plastomers, modified polyolefin
elastomers, modified polyolefin plastomers, thermoplastic urethane
eIaston?@Fs?"ziHﬁ"@o‘ﬁ‘f’gﬁ tis ARt Ebbe poersoille R fRRaTATEPRR 2Rqepressures
overmildemdtierial hrs:andbligitylesssihanthiOfgcermddchamay faelitate
Uit Feyaling, ol e N GRaR AR, RO B Eu S RPRIGDYAR motded

aqueaqus sink-float gperation that relies on density differences between

tHEB o fasit FBRIHEF AriGe R EvelfbIBHHEC ramerises v dhriplastio
neddgoato pthxaaiemely snicibid coonmad moteisddiithes. holgsibie slaftofdrs,

PRSShleAHLIESINGIIHE EPNBREE: UMDIrkerR bl GARAIDRIGHS,

processing aids, oxidative stabjlizers, thermal stabilizers, and

CcOITBIRRAOR S EHRPS SRS R B R HAARES e Sermolded material covers
a majoripef ¢mbodimertsiief avemoldthetena innoldiedhitpletaithex. 11 A0gyiatvérich

A% HeiBRiOMMAIdel ERR EHBR HSRIRMLR Sol AP L RRATINE in iGec?
pn%g%%{;er includes a caontainey body having an outer surface and.an
[

PR R BPL IR T 8 SR S BBE T FETRTR B PBTBRP RS ARG
thadfiepiesticlpoigtrmel. preform; and an overmolded layer conformingly

securedo FiRaRt BReHI Opieh e BE RHLALPHIRE . LRINAINBL AR IF
one ebrpb%gjmeni, he container | &b ttle, In one embodiment, the bottle
iPOBE NarCAI SR ?nﬁﬁff@%s’a%‘ﬁecﬁ RIS HURRA S P s ST REpBE 8
bexideidts sisbikinsenteamelctavibizats. andicandzippions flaregé. In one

embodimem ek @WK IAVBECOAMPHE RS &H - AUEHRPIHRG dhBiekiBlce
th:iltﬂgovers tl%e base.end and sidewalls with the edge of the overmolded
a (5] overmoa £

layer termin |r%1§:%]ttatﬁg'capping flange. In another embodiment, the

overmaileeptesyerneslerblehensdded contaitheisiptovidafs, breherrnbedipimg the
flagigencGhbiuadlbanpihei BoReRiviaNAGAG /ey AR SCiIS-RER YHR wiReRe
embodiment, the. ckadggd k?everalge inc&ldes contajner bo havir&gd
—the container pody is c(:jtme 12 blow moldmg a thenmoplastic polymer preform; and™an
an outer surfaceé and an interior Space,
overmolded layer conformingly secured to at least a portion of the outer surface of the
container body.

In one embodiment, the container is a botfle. In one embodiment, the boitle is
cylindrical and includes a neck finish with outer threads, disposed between the open ended
mouth and a capping flange. In one embodiment, the overmolded layer comprises an
overmolding material that covers the base end and sidewalls with the edge of the
overmolded layer ferminating at the capping flange. In another embodiment, the
overmolded layer covers the base end, the sidewalls, and the capping flangs.

In still another aspect, a packaged beverage is provided. In one embodiment, the
packaged beverage includes a container body having an outer surface and an interior space,

wherein the container body is formed by blow molding a thermoplastic polymer preform;
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wherein the container body is formed by blow molding a thermoplastic
polymer preform; 4 an overmolding layer conformingly secured to at least
a portion of the outer surface of the container body; and a beverage
disposed in the interior space of the container. In one particular
embodiment, a beverage container #& provided that includes a blow
molded bottle formed from at least a PET copolymer; an overmolded layer
Sacomprisithgy dayee thylbneglphecwotdlin sckiatarpother golyclefinselasiofitess
OLRARLPHIRY, %{@95@0&5@9&3&5@@%@@ 'ﬁ?e)é%bQ %ﬁgef@{@y&%&ecured to at

least aﬁortlon of the outer _surface of the bottle; and a beverage disgésed

inside tRCBORIEIHRE PR Astrvetee saotrise is provddsd dbrirgedaing
atrloow eniniisidl ol tde rtawmelr . frhmonelembo diRE rRhptiignere thodvaelvdes ther

StERERIENAP RS0 ERNENARSTIGI & &Qelpw?@iéﬁ{?fem&&‘ﬁﬁsa&%lasmmer

seEaratlng the pieces of the overmold matetial layer from the pieces of the
cB

TP DB RS T IR SRR BBnietver fRdtfest By pgRieh e outer
seplrabte ngtbeiedd Fbenegxdmplel itvéipthy$iadie separation method

compriges;Adnaih 2 aRakatANAh Sk HartirsecesaiB et iescrintionof.the

Figures 15 F|G. 1 is process flow schematic of one embodiment of a

proSBE ST AR SN BV NTTHAT (ohEltRR PIFTRSPBINE e Rtaer h &1
vibwelity orfepierab cdirepiraing the rivoplastibqotymeld preforlnidp dibottie.

Ffebed 48 B GRdnersdignaliiaw-RE QRS CORRAINERLES 3D ﬁﬁ@{mqllg_g&qﬁap
ther Spi%StIC pol n]aer\%reform Eor a bqttle. F|G, 4 is a plan view (FIG. 4A)
a“ﬁ%‘g.’z CroB S RAORET VISR BEIE FRF BB A STARSR £B 5 feperation or

ovdefieritiackbrsttle, wherein the overmolding covers only part of the main

body of the bottle. FIG. risrdRlafpuiavedfSrmgftand a cross-sectional
view (Fll‘,ﬁ; ?Bg of one 25 erybod,im?nt of aﬁggyermo ded bottle,

wherein
the ovenRolding Qe AoTh RN D SAPS PR et ﬁ@rfé?ﬁﬁig)éﬁrhaélﬁ%f’&m

tirecangigtd gofitsinge. FIG. 6 is a cross-sectional view of one embodiment of

an ovegmpldad bolile.suhipre N dh e oxe Baldindapveisithe.paRbadyef
the}g%tlo ar%%ﬁ%(tends onto the capping flange. 30 FIG. 7 is a plan view of

dne embodiment of a packaged beverage, in an
FIG. 3 is a cross-sectional view of one embodiment of an overmolded
thermoplastic polymer preform for a bottle.

FIG. 4 is a plan view (FIG. 4A) and a cross-sectional view (FIG. 4B) of one
embodiment of an overmolded bottle, wherein the overmolding covers only part of the
main body of the botile.

FIG. 5 is a plan view (FIG, 5A) and a cross-sectional view (FIG. 5B) of one
embodiment of an overmolded bottle, wherein the overmolding covers the main body of
the bottle and terminating below the capping flange.

FIG. 6 is a cross-sectional view of one embodiment of an overmolded botile,
wherein the overmolding covers the main body of the bottle and extends onto the capping
flange.

FIG. 7 is a plan view of one embodiment of a packaged beverage, in an

overmolded bottle with stippling on a portion of the surface of the overmolded material.
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overmolded bottle with stippling on a portion of the surface of the
overmolded material. 5 FIG. 8 is a process flow diagram illustrating one
embodiment of a process for use in recycling an overmolded
thermoplastic container. FIG. 9 is a graph (temperature vs. time)
comparing the thermal insulation préperties of one embodiment of two
examples of overmolded thermoplastic containers 5 versus a non- PET
containgyc Reipdl g dag Seriniian.ef ifgHavendiniaimalded sheeRepiastic
clontalniars gnd met géj% of (r}n?nufactyr.e thereof have been developed. In
prne efred empodiments, P& oafnrﬁraking the containers includes
the ste$Gf Prisvicliagppréforprdre Gontiaieie ronprohgi i delsue dnsulation
thespaRielosticne AbBaemshd AMRBNRIHBR AEF BlRstRms G Q¥RIRMd materal

over atallgo@ajris_tP%)%Her(r)f the preform to form an overmolded preform; and .
then bIow-mo ing fhebvermolded preform to form the overmolded

container, which may Préafiel Spseriponoitlinrventetnew methods enable
the coslvefieqtive ekt ohRivvid avniRti-al coMANREERMINGARave
vercoati f a soft._touch. material, which mav providge enhanced visyal
A A R e R A e
inffotferh el pariing i BEsiRa civipistovbintop aBiry fafhreroplrstmpalymer;
iRSUAtRhRmMengaibe: wehiidahagNaniages, et Ne-RRASIMRY Hreform to
DR NG G MUE 4 DS EY SR R, QL BNl IMBAGLON BOVMEL 1 e
material recycling ‘'streams. In one partlculllé% advantage, the relative
SBfER AP AR e prieere en arsipircal o Here BeEfhedserhledhst
thesoatseioldecicahinitantiderielde domiindinaa At dataiscamalldndos
SRALR SieNANARALERANEEH D NG RUEGEE, LD REIIS I erigtg)crsl%! ge{q Rant

have, for example, complex textured surfaces, as well as text anc

pieleife SOt il theovBter Raskeees ItpEigkhrdopretch Sivarpitkstand/or
tymﬁmtﬁmhﬁom, bentrgwirratdrdcin tﬁivaﬂﬁges_f,i gid wm:ﬂmhﬁaﬁlw may
CAIYERHONA R L SRROINMBL A5 ,%@9&?A{aﬁaﬁ1§e§cﬂhﬂ§s‘£%9m£rlse’"

"comprising,” "Iinclude,” and “including” are 25 intenhded to be open,
non-linfRifgteRtis ian et cBhtraRite sxpresshf itaickinmeiethaasidr
Mak_érig @in&vsnthhj ed=Confain ef I ne«andidirant et thebpracHss t&th fine
ARRIGLECIMFIG: sharb B diSHPWRADS SIGRS QfBed? ﬁ%ﬁ@g&&l@s L @3@1@9& Gy

overmolded thermoplastic container 20. First, a suitable preform

PR BRERIG BRI Tt SRSt SRS TIPSt Boided into the
owvesmoitiee, fore8irastanmbleharpidetail§agtion inaidinghatiiwanobiedrimolshore
rﬂg%@ﬂéjce}ﬂ}sf%gﬂian%%%?@pcopolymen

” e 7 e
X

As used herein, the terms “comprise,” “comprising,” “include,” and “including” are

intended to be open, non-limifing terms, unless the contrary is expressly indicated.
Methods of Making Ovennolded Containers
One embodiment of the process is depicied in FIG. 1. FIG. 1 shows the steps of a

process 10 for making an overmolded thermoplastic container 20. First, a suitable preform

" 12 capable of being overmolded is provided. Then, the preform 12 is overmolded, for

example using injection molding, with an overmold material 14, forming an overmolded
preform 16. Next, the overmolded preform 16 is blow-molded, for example using stretch

blow molding.
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preform 16. Next, the overmolded preform 16 is blow-molded, for example
using stretch blow molding. 6 In preferred embodiments, the preform is
made by injection molding of a thermoplastic polymer composition, using
techniques and equipment known in the art. In a typical embodiment, a
container preform is formed by injecton molding a polyester composition
into a blowable geometric form. Alternatively, the preform can be made by
5 other kngwiarechnilse st ClhASCRMPIassion MoldigHtn Rieteseds a

embodiments, the overmalding is made, by injection molding of.t
R S e S R ST b e
ek, R dvernd RIFEISTEI e Gk domned s dpirs o lild ipghicprirrster
Prefessitsase (R gablsinghanbre-sh ol meldingyprcessheh birogrpensnt
iné&%y no%nnot(%%ﬁroce%sgs or the rgfoniﬁiggan 10 be transferred to a

or

8§, Suc c?g)ﬂres 10 0 g, . . .
second mol e overmoldihg step (e.g.,"using insert molding). In one

embodith&rfarethenbydinaiifg preswddngdp mads mabliscemsunidingsf the
medeshrndathen, isiectiomineided evapthe: Rl B0 F6E &Bmple, the
o] orm with an elastomer lay. ver the original preform.
R e B e D K e
b{FthebehatidBrRPHsE P Phiayrsacohiisirs restdngtecash Shamprdpancate
16epaiticuter desigradnsidesatipns ehbiedyinateveigadadsasia)ch
Inan.alisEnative cmhodiment, is.oxermolded preform can e madeqin &
slngle_ step. For example, a co-lnjectlon process asaknown Ilfl the art can
bEIEEE, TRIRAG OFerHEe ERTbL I R tsoR AT andethe dhaststife pe elastomer
olagemole hatelialabpectinmultEirabidshydnjdaiRdviatnn &id@}if@ﬁd)ﬂmsurface
PEEIQEM AR QY HD QM IEHGIAESn 20 I Piefer 6d emReAIRENISi PG oon the

overmolded préform is transformed into an overmolded container using a
SHEHEH 1 8%m a5 proReRidhe Ligete exrmeided s Bgfuipment known in
the art.Jkon eltemybie:; em‘mgmmsm@myempmemammxﬂm in a single
oMesMPldR PEGLO.(8:8ci ARJRT AL AMeR WA RPN LIRWSich the

similar to that of the non-overmolded preform material and then stretch
bISFHRI G tHE BV ie B TRems AeocidE Himedinm wotincarfy inietlith
comaprelsse doalwandedtret alringerod]dsltechatively, the container can be

made ﬂﬂf?#gﬂ@e@ NGABERRBIRW MOIdIBG BIAGe sRras Vel ReMILE] thesen
e

skilled i arts. Certain blow molding parameters may need to be

TR YD LRGSR B he MTEE B EiRe BUSHifotF Rt leraifsrepnd
howipvent these: ddjtistre ni®arsampibintih erangessh cony értidadieating the
thesmRRaBHcR: % o)t bh RIRSES ) GARANIRE g profile similar to that of the

non-overmolded preform material and then stretch blow-molding the overmolded preform

into the final container form with compressed air and stretching rod, Altematively, the
container can be made through a one-step blow molding process, as well known to those
skilled in the arts. Certain blow molding parameters may need to be adjusted to
accommodate the presence of the overmold material layer; however, these adjustments are
within the range of conventional thermoplastics (e.g., PET) processing conditions.

In a particular embodiment, the methods are adapted for making containers for
packaging applications in the carbonated and non-carbonated soft drink indusiry and the

food industry. A common manufacturing method for forming these containers includes
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30 In a particular embodiment, the methods are adapted for making
containers for packaging applications in the carbonated and
non-carbonated soft drink industry and the food industry. A common
manufacturing method for forming these containers includes 7 injection
molding container preforms, and then making the containers from the
preforms in single stage or two stage blow molding manufacturing

syg h me hods ar WeII lown to those skilled %9 th%art
mer alad makm & contamers fro T. Tef rms,
EX mp es o dn container tructures are

urssnméﬁéﬁg%ose’@ 5936 Wd%%@wwﬁwﬁm %’%ﬁ@@rp‘b‘r"&t@ﬂﬂﬁ’éﬁéﬁﬁ Hgﬂs
r&qﬁﬁfﬁﬂﬁeﬂﬁdédﬂzmeﬂﬂﬁdé mammﬁeadﬂmaﬁampﬁmweﬂmﬁammms
PLES Gl se Sy QUi '9%9331‘%?% IGoRyerpn,the 1%%5‘&9'%% refoem, Jn
one em iment, commér(:la aval e equip ment as Is N t?]
rrféf?EFF&Etu Snely mRSAame %&@ﬂﬁééﬁfﬁ’lﬁ T@e%f’&ﬁ@%ﬁt@m@@e%yftfé
usedhioliaakeidheeyierngideshcaatsatamdespiibes. herginontn aneilfietent,

e@&%&’e@ﬁ@la é?ﬂ%'i@%?l%%in%ﬂé‘ IRmGAL ke IDAL USRI “?%QH%&H '59%1&93;(3

conventional thick fillable PET containers may also be used

TRERSHTRER COWISTE R0 Yo rBTest e P FRTR TR RS sl RtdRs Hr Jfogbed
vasiety. ofnthenino plalstitinnaly merscldab rguigmdno ke €t the thermobtastg
pQM%ﬁﬁdHﬁ'W?eﬁﬁéﬂQ%’?%ﬁ%ﬁ@[@m@ anfeamRodiment, the
thermop astlc polymer |nc udes a polypropylene. In a preferred 15

HEEHH yraer is or includes a polyethylene

terephtﬁh&a;eefm@bmmr rstaﬂe)rfemmbadwnenf tthexpolydisteniyares sultable

i pRGkAdNG cathonaled:Qr figRsihanaled ReYPages ALY ISR one
sensitive bevera%es or food products. Suitable polyesters mclude PET

cSBBRFmEPS, i oo iadien 2 JohRRRiENe idBphisfared
ghdoidinedifiebk atonpipbese PieTreopal yon encledsn mardiaiiyleno wancpls1 20 te
P Eobmdiagid Odified:-ame b QS Mﬁi@ﬁé'hﬁ PhEdfQ F&QMH&E% or

are particularly useful because they are used in many contaipe

aPPTCAEIEC AR R &8 ﬁ"“ﬁﬁfe‘}%%l;‘?ﬁﬁ’é’r’%g“?e‘féé% ?ﬁ"c&i&%m Suitable

cenipssitionsitdat BB prpelandinl polysiotsat mga're PEAN )Nt vtbiiene

eﬁ@ﬂﬁﬂﬁﬁ@%&ﬁ‘%ﬂiﬁ@d&%@ﬁﬁ@eﬁf W WIS HAP known as
im

tere htha,hc aci sira in. some emb ents, the PET copol
A B SRR o kP, BT R OB SR

1094dibkeosapbee mermetdification; badddeoarblitetivisle 96 disdidierein, “PET
CospPOReRt @éfE’rleOtl{B&"% éﬁ@&&@%&@%ﬁﬁnﬁ%ﬁl& Bd:peRAbmar: ?e&%at
m%ﬂé; %O(;/\:rr:] gbﬁﬁfg ng Xf anén aczcy %n?pc?:{?{tr%a”%%g ggegtsl?nqts Ii'r%&et)éraérp%@l%c

acid. Desirably, in some embodiments, the PET copolymer has less than 20% diacid

component modification and/or less than 10% diol component modification, based on 100
mole % diacid component and 100 mole % diol component, Such FPET copolymers are
well known.

Optionally, a multi-layer preform may be used. For example, the preform counld
comprise a 3« or 5-layer siructure, ag known in the art. In one embodiment of a 3-layer
preform siructure, the middle layer is a barrier layer, the product-contacting layer and the
external layer are polyester layers. In one embodiment of a 5-layer preform structure, the

inside and outside layer are virgin polyester layers, the second and fourth layers are



10

15

25

30

comprise a 3- or 5-layer structure, as known in the art. In one embodiment
of a 3-layer 30 preform structure, the middle layer is a barrier layer, the
product-contacting layer and the external layer are polyester layers. In one
embodiment of a 5-layer preform structure, the inside and outside layer
are virgin polyester layers, the secogd and fourth layers are 8 recycled
PET layers, and the third layer is a barrier layer. In a preferred

embaqdi the preform.camprises a cylindrical injection-molded

p]'freec oareﬁ(i:EIWP“QE:II‘:/]%Eﬁ(gmaiﬁE31 §é§%¥g%q%¥1%wéﬁg nee(}:/La}'ierfjsh. In one embodiment, the
prefornpferrrsbprbadias s e erelarshepaercion iRy prokisisctiorringdded -
cylinsricakperiiospef spkstbniialadruRio mdiiekbesisear) thahersanfanthing
P& gr'a%@s’eé@ vaoy3,S cg(r?- Am%{‘lt?b ho ,%ﬁ%@é[@ cljiin%m:ng&%&?_&ngstanﬁ_aﬂy
stbStantiall “transparent. Slne_ mbodiment of a preform 30 is shown in’
Pragform frgknsafarfaduseirerns Poristle By TrfartienbRirg Be PrERR
rasisphociude suasthieagedmeetatinish 32, which terminates at its lower

end n 4coppiog,IA09e 34 BEIoW Ih6.5APRIAAENIRARIE 45 3

generally cylir section 35 that terminates In a section 36 of ?ésdu_ally
ifeddabrigiceite maldnahbldass movideulenn frerdehnagiiishicirddd
BelpwabessRelinr3fd ey epfrTielgngatediboe sagtionfBiOvpatnreid
Material nd Quaroring uaeeendn el Slel el BRUMEMRA) Gorcasing
o%ermo}fdl?;g step comprises Injection molding of 15 the eélastomeric

n
ovéws|@%§@rmwﬁe&Pw&°§%@ﬁmﬂéﬁiﬁ%ﬁnﬁe@&éleftii?ﬁﬁaPﬁ?e*here
elasiemertOMermealdiagsnaterial depends on the particular functionality

desirede‘perﬁgolgﬂti%HLqr ‘%PBUT%}&?& ?ﬁg%@mple, the overmold material
composition may be Selected to achieve a desired texture or soft feel in
the hadd PekerdirmbAdiBssiitfor Gimeling it Ay B ditdiom grolding of
capsiteratinn s anthathartaatortialsodn) actditeise|lpetion. FimdBon of the

INStanse: NG ISR, Sieeh 'E%% U S 9ntuRag rﬁﬁé{&éﬁ&ﬂ@%@é‘iﬁﬁéﬁf%t

iy
overmo% materlaﬁ%s '(?,nay difter, depending upon the ultimate use or design

CBFEEARIERNFHER- RS ST EORIEAR: e AhAePRGTOSURR &S S e ©
paefiosm cakeired Ryithe ovesmaiginattrahosl) varyfadlepdpdiiigifopr other

examBlengn Rsparicuiassesian ofdhasoniaineneind made.1nqae w2

embodiment, the overmolded material covers a majority of the outer

stftEees dhtndeRiR B Fion faitE b Bt RTEtE TR ot ST mgtarat
cantotenbetditen S6pamitin®sporofithaléxtarionsufabeigrcamsfraiigs of the

preionmad gihesembodiments, the less than 50%

The amount of surface of the preform covered by the overmold material can vary,
depending for example, on the particular design of the container being made. In one
embodiment, the overmolded material covers a majority of the outer surface of the
overmolded container. For example, the overmold material can cover between 50 and
05% of the exterior surface area of the preform. In other embodiments, the less than 50%
of the exterior surface is covered.

As used herein, the term “elastomeric overmold material” refers to a composition
comprising a thermoplastic elastomer that can be overmolded at conditions compatible
with the preform and a blow molding process. In preferred embodiments, the overmeold

material is selected fo be processible at temperatures and pressures compatible with the
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of the exterior surface is covered. As used herein, the term "elastomeric
overmold material" refers to a composition 30 comprising a thermoplastic
elastomer that can be overmolded at conditions compatible with the
preform and a blow molding process. In preferred embodiments, the
overmold material is selected to be processible at temperatures and
pressures compatible with the 9 blow molding process, so that the
O%W?]Q%ﬁ?ﬁ%@sjﬁ@@& ﬂiiié G%}flﬁl{m iﬁﬂ%iﬁt@ﬁm, t\_é\/ii&lf_éi_ﬁllﬁixﬁlléf@f&fmh?«ﬂ%
take the sha the resulting blow mo contajner. The layer o
R Bioro ot Ay e 25 BRERERIE Wit ”
trRéasieostestverpolfeh anaieriabtisrecnizeblic tvarné 40 ifite Nodidying deymoronletic
sykiaee: armerhanisaliaebsdingeh b e fivnsti ondl g QURSIRHIEE bonding

e sté)r}r;%r&ﬁgh? ecgle}ssto %rL ot\é%rrrgolded material is selected to be
sufficrently SO tRat Tt takes. the s?wipe of the mold during and after

processSiFySlPHEeRrdsitinied spptrsiglds sdopis in ke sidtidentn srdhatibtatise
blaywsiaediig: preleassniSaed skifigiesRtdigidityidanmaitgimhdhepRlartomeis,
overmolqg e[ﬁ%t Eaun it at&'etched moldggl F:s%ge 10 used h reiqhe

OHNCE COOK OW- mr% énpcbss 15 ent npidity o maintaif
the term "t ermoplastic elasto r'" incfudes elastomer ) astomers,

nfdifeersasmEIvdd et ARt pradiBridrd si8ahese are known in the
art. Repsessatabirerexamplesof-sutiabindierameptastic slasiamersaeish
MAXPGISGDel Sepventionglinieslion molding.equipment, IngHdg. o

polyolefin elastomers (such as ethylene-propylene rubbers), polyolefin,

pBrEYGRERY R SRR BTt Hation s waith my bmisrd grith
eﬂay{eﬂmqnpr@yme ami«ﬂgreqﬁ)mmdiﬁgﬁmlymt&iﬁﬁmla&tmmm, (such as
tBrMAR BSHGHESHIANE) SlARIRE Su s &‘Q@J{ﬁeﬁ%%%reﬁ%'ﬁéﬁ%%%&h

polyester elastomers, and combinations thereof. Specific, bu

nBhAIRERG e TR s RapiTherendiyieTamasno bt MK AR Sfpsigmers,
inbtmdepl R Sifethipta sthimetiand AffiutyEid clasipmersskaomBgwpolyester

Chemigal Campainadinkmang Vegaleym fiomsiled Dynalex e

KratonTM, and VersaflexTM from GLS Corporation, SantopreneTM fromy,
er

ESSTBRRABE 2Bl Ak meTale R M EREFEhe ; ReReB ARt AR
Ageorane e liRew SOmeiod tdespamatcdisidle dut tiersadscrbiainDSM;

BaystiuMagromon SYRRr38:187 w42, (B33P r B LA6:E ”@%{{F&ﬁm tBEm
thermoplastic elastomer desirably has a density less than 25 1.00 g/ce,
THIE W R AR e aRBT: Kifdore Mg S tHEChErm Jplagtic Ry e

ahioBomparitheid magtdrindre further described in Batistini, Macromol. Symp. 100:137-

42 (1995).

In one embodiment, the thermoplastic elastomer desirably has a density less than
1.00 g/cc. This can facilitate separation and recycling of the thermoplastic polymer and/or
overmold material.

In one embodiment, the layer of overmolded material on the overmolded container
has a thickness of 0.1 mum to 5 mm, preferably from 0.1 mm to 3 mm,

The thermoplastic elastomer desirably has a softness/hamess less than Shore D 45,
preferably less than Shore D 30,

In optional embodiments, the overmold material may include one or more

edditives. Examples of possible additives include pigments and other colorants, UV
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In one embodiment, the layer of overmolded material on the overmolded
container has a thickness of 0.1 mm to 5 mm, preferably from 0.1 mm to
3 mm. The thermoplastic elastomer desirably has a softness/harness less
than Shore D 45, 30 preferably less than Shore D 30. In optional
embodiments, the overmold materiathay include one or more additives.
Examples of possible additives include pigments and other colorants, UV
10idsleekersridubsionis peslippagestsy pOCcasshgiaigs aatkotiangitives,
aaferahRkAYIINGS « ARLINEINA R AR UACIS vaf DERE AN hP

art, as well as combinations t f. In one’embodiment, a slip agent’is

adBeartBefTveEb fentd: pitad ismsprahaticodiatin Sichoatirraammeg
pm&eﬁ&ﬁmﬁgmgqem ﬁm_a@as.g;onﬂeym)x Iasbﬁn@bhpr ambmt_iaaeaﬁtbmﬁl&xt, the
oycrmeld MaleHalPAKIRE %%%&Eﬁé%%ﬂg SflNng %5?185' AL IOLRE Gon,

improve adhesion, "if desired, between the overmold layer and the
uﬁ%@?@?ﬁ&?ﬁ%%l&%ﬁﬂéﬁ%§%ﬁ e RS JaEmolding can
include ﬂsomféltmmt@n@pmmt, m@le&ngdi@paﬁﬁmhlﬁa_ fmusm thue ﬂm&dadnolding
PEHIQAINS ¢S 1B MR G- YRl £OMPAS IR i eHE e FL, i#

example, two or more different kinds or colors of elastomerresins could

16°C0¥er BRTSTEMPIET NS O MRscpTdion, utinak dat kg b sib e
conmtenisidnas peutsf Withrelidferantiiooks BrftelshiOnadieb cditmant iaf aimts

ovaimetdadpafosr4Q is shown in FIG. 3. The depicted overmolded
preform 40 includes the base preform 30 shown in FIG. 2, and further

includeS &heB ARBIFE RE BV Sh Rt 49 B sharpin A58 hind B5ewined
seetorBed IprefSotheiendodimdnte (RebshdBrghdake ovETGON maténihbr

Azacnuld hefermed(QvennAdeal e SOYEIRRS.C5sMAlS At RRAE 36, m
prefor?mé?é?., covering only part of section 38, or all of 'sections 38, 36,

Rt 3STRDHES SR THo R RE BB Bt da et ddsiGrmastensaratisis
Bto\mmold_singr Genafiy beem bmﬁimue(latg,@bﬂ&iﬁ{gmﬂmim afasachenrs@ de aNity
blaw fRoking; %ﬁ%s,@d@@é@ﬂﬁiﬁ@%ﬁ&ﬂ% Qb RIgw: MOlAINg A1, welldngwn. In
a preferred empodiment, the blow- molding process comprises a preform
reheat v mold process, as well known in the art. In one
embodifremathenhaimaided thieforentisndacéd imde bidth hiveldiobling. The
appRRAtYRaaY SRR HRREI BRI Seetinn WhiChRAgRIS NG NaEKINE,.2

Ae mold section having 25 an interior. cavity forming the shape of the

mid
cg}?&%?@ﬁg \X%ﬁ?rgﬁsdaén m %F& %@%ﬂow mold protess, as well known in

the art.

In one embodiment, the overmolded preform is placed in a blow molding apparatus
having an upper mold section which engages the neck finish, a middle mold section having
an interior cavity forming the shape of the container side wall, and a lower mold section
having an upper surface forming the outwardly concave dome portion of the container
base. In a preferred embodiment, the base material is PET copolymer. In accordance with
a conventional reheat stretch blow mold process, the injection-molded preform is first
reheated to a temperature suitable for stretching and orientation (e.g., 80 to 130 °C), placed
in the blow mold, and an axial stretch rod is then inserted into the open upper end and
moved downwardly to axially stretch the preform. Subsequently or simultaneously, an

expansion gas is introduced into the interior of the preform to radially expand the shoulder,
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having an upper surface forming the outwardly concave dome portion of
the container base. In a preferred embodiment, the base material is PET
copolymer. In accordance with a conventional reheat stretch blow mold
process, the injection-molded preform is first reheated to a temperature
suitable for stretching and orientatian (e.g., 80 to 130 C), placed 30 in the
blow mold, and an axial stretch rod is then inserted into the open upper

end and mevadslownvardly to.axially sietchdbeRmetiaiibsaaenty

or simultaneously, an eﬂ)goansmn gas js introduced into the jnterior of t e _

p?@isﬁ?ﬁeﬂﬁa&%fnv% o o T a3 2 R S e
poitiong:ouivwardly fatgecentactprifinthe Titenonsuitacdshef boidbddusdations.
T&&m&“m&a@wg containgrLhas fesamedmesicinighwith auerihicads

and lowermost neck flange as the 6€reform The remainder of the bottle
u??&%é&thé@?p‘ﬁ‘?%%wrﬁfﬁ&?é‘?‘?? PR HEgrees. Typically, the

oQermold:drieteriabexpands and 5 stretches with the base preform in a

proportionalmanags. O¥ermelged ﬁ@@t%ﬁ&%wﬁﬁ%&@%@fmg The
overmolded, blow molded co Eglnerc be m Od% The overmolded

CBWHQF‘HQ LBy tf&“%e ﬁﬁ%ﬁ?ﬁ Y 18030 B GETEHR: BETSBHATEArE,
orbphasmbcd upiodigprodispteREpies entatiles eofamﬁ#éb d‘&maltai)levwe@@f
0&/&*&%&@%@1&9&9@@5@@@%{4%&%@%&%@5&@@%, carafes, coolers,

and the like. In embo |me t, the, container in Iugleg %ycgntalnerb

- One namrmcu 25 a Ccou

having An"But&f ’ﬂf‘ And A Interior space " Wherain e Container body
iszﬁqueaddaylﬁmw@mmﬁgﬂvéemﬂh@@@t&@nerﬁ@rizm@fmrbbah‘,ﬂawwng a
omm&l@éﬂgﬂay@,@ﬁgmqﬁmm bhSREMEEIHE RidEaSIfRRRINQEaINS AuUésH
surface of g&&%contal F% In ope e b&) rﬂleg}r} thebc&)ntaln relc% lgm
cBRPHEL S B SR 50D gncgrh &d motith, a SWAllS X
frmttrenbm adhek tordhen Gp@he@#dé@ohﬂb@mi qﬁwﬁké%wmrﬁ%dhﬁ@ﬁﬁ
thageniaieh &datié. In one embodiment, the bottle is cylindrical and
nolides 3 ReRK el V&ﬁt‘e%‘#efé%e%gﬁg%' sefl, Betweeni g PRSD oo
ended MEAHK and a capping’tflange T one em iment, the overmolded

maeeHodrisslerd folees Baﬁékeﬁmshﬁﬂtélﬁ\i}@@a‘ﬂge%@ﬁhdﬂﬁ@@éd’@tﬁ'ﬁﬁ dhe open

Oyﬂm olgad matesiphiar minaling sidhavsappitpiiapgenianpiielal covers
ﬁ]dme&‘%l} Fﬁ"e Sfnoded m: er'%'tﬁg‘é%r?n{élﬁe%%‘% r‘ndt iA{- %e%’ﬁ‘lLS’
8 € capping rlange. ne em ment 0 an overmoflc?e container Is

shmeﬁH fiqmee Sinpneter eRbodismert ke SoFRRitrdaasisireTop s hespentes
badwaisthal cempsisgaadhreaded neck

" One embodiment of an overmolded container is shown in FIGS. 4A-B. The

container 50 includes a thermoplastic polymer body 52 that comprises a threaded neck
finish 34 defining a mouth 56, a capping flange 58 below the threaded neck finish, a
tapered section 60 extending from the capping flange, a body section 62 extending below
the tapered section, and a base 64 at the bottom of the container. The container 50
includes an overmolding layer 66 that covers section 62, but not section 60. Following
filling of the container with a product (e.g., a beverage), a closure 68 seals the mouth 56 of
the container 50,

Another embodiment of an overmolded container is shown in FIGS. 5A-B. The

container 70 includes a thermoplastic polymer body 52 that comprises a threaded neck
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25 finish 54 defining a mouth 56, a capping flange 58 below the threaded
neck finish, a tapered section 60 extending from the capping flange, a
body section 62 extending below the tapered section, and a base 64 at
the bottom of the container. The container 50 includes an overmolding
layer 66 that covers section 62, but Hot section 60. Following filling of the
container with a product (e.g., a beverage), a closure 68 seals the mouth
56:3f 80 dbenepniainanssh, Arethias dbedimeisefian tvededoleldfinish, a
container js shown in.F B, T tai Te :
B e e e e codne oy
sthederpdgseeitButiGs ase 4 ith T 2AEers 8iibotr e thre et HEER 70
finighdea xtoperadisngtiner 69 wxtending:fm dhend appingti stagenaihosow
section 62 extendin 100, 4
R R B S S A S b Rt
7oclarett edsdbe s 3 Rt el terminating below 5 the capping
flange B8omellewingifilinpokiheveaniriae coitiner fsoghoen(énghI@. 6. The
beveragel. a glosure 68 seals.the t ner,

o B e i Bl e Auslaet
cErishiFaratningl adeeui (o iropring 833es AT it yhs Shiseded i g a2
thipasesaralsdiniehdsd gdefiniRgameuiknbs, soeappingdiéhagech8rpdiduwy
(e, treaded gk S, 10 1B0pteR 6610n 40 XiERA GO 5o
capplr?g ffange, a body section 62 exten Ing below the tapered section,

aivledeerserseraltestoniofh Bt etalite g setiogiflrat SHEtRY
apoOyppmpltting: lsger 82 that covers section 62 and section 60, and

extend%agcﬂztio &rhee‘%gg ing flange 58. Packaged Beverage 15 In one
ar‘erﬁ%rfdrm@r#, a

particul yackaged beverage is provided, which includes
the ovaRPRAQECHHERIRETITTRE HRAEHEEPHYEaETCS RTAY b6 Braspdes the
(&@maadbD BatathsO TR iNkege prafnaonapres pruisettdb (e g. stitbwated, soft
juice, spors drink). TNe.overmolded container made:Hsed it caldifily
or hot-fill products. In one embodiment, the packaged beverage includes a
cophaiREmd; Fedingael Dl snRa-ElrR®Ehd an interior space, wherein
the container heshtiadormhe dablaipo wemeolgingcladtsermopiasticogp kavieg an

Preform:A0 evermalding lavet.senie g, Aecti8riioahiaas b warian:

of the outer surface of the container body; and a beverage -disp%(?sed In the
irtdhroPoB At ROIET SEriRETh &R Wﬁ@&@ﬁ%&?ﬁ%"r‘&}ﬁﬁr{%ﬁ?&ﬁ?ﬁfﬁ (B AR 2
opetingoand sutensadablyf the container body; and a beverage disposed in the interior

space of the container. The container body typically includes an opening and a removably

securable closure therefor.

In one particular embodiment, a beverage container is provided that includes a
blow molded bottle formed from at least a PET copolymer; an overmolded layer
comprising an olefin-based TPE resin, wherein the overmolded layer is conformingly
secured to at least a portion of the outer surface of the bottle; and a beverage disposed
inside the botile.

One embodiment of a packaged beverage is depicted in FIG. 7. The packaged

beverage 90 includes an overmolded bottle 94 comprising a thermoplastic polymer body
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securable closure therefor. 25 In one particular embodiment, a beverage
container is provided that includes a blow molded bottle formed from at
least a PET copolymer; an overmolded layer comprising an olefin-based
TPE resin, wherein the overmolded layer is conformingly secured to at
least a portion of the outer surface dfthe bottle; and a beverage disposed
inside the bottle. 30 One embodiment of a packaged beverage is depicted
i Gt Tos Dhapaidkagedyibevppige®d Ydchivties o avienial détdotiedd

c&gwé%gdgd%%re@g@?stlc polymer body 13 52 that has overmolding 92
with st&gled area 94 molded into a portlon of the surface of the

overmoidesfrrineF8S: Thecmuim gidheies pve akashpity ?ﬁ‘f’ﬁ?e‘%‘?d
|enel tiE detaiddhdt hankenitit etidnid tyersudadeinf dinavernhaddability
r@éﬁﬁ@@ lt%\ﬂr%fea%f maajﬂgeﬁgcﬁ&%@ﬁa@a'g&y%ﬁ'aws mpﬂm% Qf thifer

un eréllng rigid thermoplastic pol he stippling or other molded

BANFALEARD &P RSRERSH T PR et S ERE GRS G5 &% BRUfGr S BRI
gmippabmlmy: ofdhe bettieor dthéeoontapimes stnhotivbieéXamibles, Bubhmed at

melded.detpils canhadormed ati Athes AtaRs 8lthe QY Sl dPtext or

addition, the molded details can take the form of text or pictures.

TipTy SREedH e vhBrasr et dreds atdrmmsd Srl iR BRsifBieral
neatekiabt Edtemidabenutiekienticmtipkaingelivimg thermoplastic polymer.

Recygll teds Advantageously, the overmolded containers may be
recycle referred_embodi ts, the rec I|n method lude
oroee s STEHHERom fte BOEHNG FARHER M 0 e RoplaGEomed

pahpadimepietbeablychiE mebpblinviedear prpdeysital Wlmam@@jermlqgateﬁal
exAMN e IRe Sbiarte ramaptianalischniguas 5%%@@ RAELHRAVIN

PET ri % jlng rocesses. In gne em odlment the method ln est
steperot ﬁg?‘(@’&‘e MG ! SRR eh AT 8‘3"ihe con%ea%" 2
mecasmmrénmfem“@@ese(m@mﬁheé mwm&g),s figtiotining Sepaganiieg

L@&@lﬁﬁ%scﬁfc&%ee@a@%e elelunaterial Lap{@fafﬁgras}*gzec% @&%&?ﬁé@&l@@'ﬁ&%@@?r
0 nd the ther paStIC tainer teria S|Ca aration
(% hep Isn%g% ciﬁse ﬁo t?l gvermo mater) ¥P é/ Jf(r: §£ ieces. of the

ySIC separatlo mprises an
atpjeiper heibnaod tin ﬁlfft@aplq@mee@smm @ﬁ@@hﬁb@éﬁﬂ@ﬁmﬁa@ﬁmﬂw In

PERECRREmPIECBS gﬁm@p@ﬁ@ﬁ@sr&@mrm%ma&ﬁw floatemtepafaoat
Water ba Whl|e Ces Offtabgl &&ﬂ Vgglastlc bgcgse &od}éngﬁ%%gié Oagn'gol d
ymer smkl{lo({ ttom o YRiE i)
matenal float on top of a water bath, while pieces of the thermoplastic base polymer {e.g.,
PET copolymer) sink fo the botiom of the water bath.
One example of a recycling process for overmolded container is illustrated in FIG.
8, The overmolded containers 100 are fed to a chopping process wherein the containers
are cuf, chopped, shred, or ground into many small pieces or particles. These
pieces/particles then are fed to separation process wherein the pieces/particles of overmold
material 102 (e.g., elastomer) separate from the pieces/particles of thermoplastic polymer
104 (e.g., PET copolymer).
The methods and articles of manufacture can be further undersiood with the

following non-limiting examples.
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One example of a recycling process for overmolded container is illustrated
in FIG. 25 8. The overmolded containers 100 are fed to a chopping
process wherein the containers are cut, chopped, shred, or ground into
many small pieces or particles. These pieces/particles then are fed to
separation process wherein the piecas/particles of overmold material 102
(e.g., elastomer) separate from the pieces/particles of thermoplastic

Pelymgt. 104468 PHT SoRe WREN3% Ehe mewhpgsapd articles of

manufacture can be further understood with the following non-limiting
exampl8E. Yamldeh 8 T RefiRdrrvRste 13 eTe vl aisRSBa HEREY
BpitferAnl dyerrbldett 500umgl Hatecevils mpdiéoasfdlng safifiinjectiGst, a
MOLAIRG WA RETRINEL H R E6BIGrAPpES Ma,mﬁynw&,c@;@?z which
molding equipment. First, a preform was made. from a commergj CSDA
grRIEEE 1 ArgRsET g‘ﬁaﬁsh‘ﬁu@?wﬁ%mwm"kﬁg&qﬁﬁ 0
oVéiy EE1 4000 vesighi by iajsrdis mebltay s desdt a8 /A °36-g PET
preform was,madaPwinigation mokkng.arapnali JesRehaihe.eld tused
The overmold material was%n AffinityTM PF ﬁ 0G resin, (an ethy%ﬁ:engﬁ,r
I

o TR BTSSPt TR oG AL i 3 eGSR o8 ek
ovefiolding wieyrthe RE Plaprformcevits whersftwedamoddasiedalnvascheity
whersdhe.oMeimaltum ateriahivas en-td inigetianmetedoniedhsdRint:

preform at a bayre] temperature, of 212 C. Red and silver colore .

oSBT AL LN T 6 PG P ST ot A i
AHA#OR Brict 406G spridding oVenmesitirgeiflsbme of the bottles. Then, the
overmolded melosmunas tensteradlasaian scalesSRE d8bjawimoldings

machine. The overmolded preform,was heated to a temperatyr 20
o R e T S S
owtaymcided Wemhepladte Htmdsatidmsitéd good grippability and
recognizable-fodidad.siuesaalorstiRsthaeatarac s anppiesitraRpdentable
T% ogdm.L Mr 6q00-.4 Ov rmé)slde 500 ml PET Bottle The process

0rs 1 NS COIOre a.mg S5

déscribed in xampj&l was repeated, but using a TekbondTM 6000-45
2@ ¥emplq A tHskhd asEROBTS Rtery i dpd RAG ABEX )\ Begtihe overmold
materiafray presaliedcabal ibaahien peratpated, bhBitond 5TLoohdf¥ 6000-45
overmolded preform.was t lowp into. a. 500 ml bottl in?a§98'i‘&'d
S8 (R e SRR e B R b oo

sifpereldsmreate 9h&St Exboh b arsReliadamePt ot habiing htpe 500
ovarmaldada 500 ml bottle mold. Colored overmolded bottles were made by adding red

or silver colorant to the Tekbond 6000-45 resin prior to overmolding. The overmolded

bottles exhibited good grippability, color, and soft hand feeling.
Example 3: Thermal Insulation Characteristic of Overmolded Container

Containers made as described in Example 2 were tested o deterraine how well the
containers could reduce the 1ate of heat transfer into the container. The overmolded
container and a non-overmolded PET container were filled with chilled water and allowed
heat up to room temperature. The water temperature was measured to generate a plot of
temperature vs. time. As shown in FIG. 9, the overmolded PET container demonstrated
an ability to maintain a colder temperature longer than the non-overmolded PET container,

demonstrating a better insulation property.
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bottles exhibited good grippability, color, and soft hand feeling. 25
Example 3: Thermal Insulation Characteristic of Overmolded Container
Containers made as described in Example 2 were tested to determine
how well the containers could reduce the rate of heat transfer into the
container. The overmolded containg& and a non-overmolded PET
container were filled with chilled water and allowed heat up to room
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variations of the methods and devices described herein will be obvious to those skilled in
the art from the foregoing defailed description. Such modifications and variations are

intended to come within the scope of the appended claims.



variations of the methods and devices described herein will be obvious to
those skilled in the art from the foregoing detailed description. Such
modifications and variations are 25 intended to come within the scope of
the appended claims. 16 Claims 1. R method for recycling an overmolded
C g{angainer, said method comprising the steps of: chopping the container
INto plurality of pieces, said container comprising a blow molded container
1. Comprls&%e%%(argﬁl p&%}%ﬂﬂé %?X%grﬁ&&ﬂt%ggfﬂ?&,esgﬂfjn%m@Haé&ﬁprising the
space, wherein the container body Is formed by blow molding a
stegirerfoplastic polymer perform, and an overmolded layer, which
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the container body. 2. The miethod of claim 1, wherein the mechanica
separatithe protése bodpiidesmasd bir Bepararidmprotessioplasiapdlyater
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an overmolded layer, which comprises a thermoplastic elastomer,
conformingly stretched and separably secured by stretch blow molding to at
least a portion of the outer surface of the container body; and
using a mechanical separation process to separate the pieces of the overmolded

layer from the pieces of the container body.

2. The method of claim 1, wherein the mechanical separation process comprises an

air separation process or a sink-float separation process.



