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OVERMOLDED CONTAINERS AND METHODS OF MANUFACTURE
AM) USE THEREOF Background of the Invention This invention
relates generally to molded polymerjc containers, and more particularly to
methods for making overmolded containers, 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. 10Polyethylene terephthalate (PET) based polyesters have

been widely used as ¢optgipgirpaletaisecavss akipeir good
mechanical pro ertles and bathrro erties. Contalners made from PET,
however, typi RAFFARG A 6%%@ ST REERE Faces are
difficult to grip, and contalners can slip from a consumer's hand, causing
the container contents to $itkeTHigdesstsigrgrtieniten exacerbated when
a filled comiainesiibs pepdckéegiyabotiaaanningia bevaiags)dm@iore
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grippabiliiy] atfh beabiatess:bnael as athehihesroptastic polymeric
containgys,, &ﬁﬁ@&éatbfe;%mdﬁ%o@L@gf&eg;%lstg@tgge&%%&ge@g?%%eaysd as

conditions under which 20 condensation forms on the outsi
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applications in the beverage and consumer goods mdus&g/ brand owners
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containers. While many of these marketln%:novatlons m
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condensation forms on the ouiside of the containers. As used herein, the terms “grippable”

and “grippability” refer to the characteristic of a surface of a container that one is able to
hold firmly, without slipping from one’s grasp.

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 imovation. HExamples of imnovative design features
include the use of different textures on the containers and colored containers. While many
of these marketing imovations may be conceptually appealing, their iréplemcntation may
not be practical from a manufacturing, cost or environmental perspective, or the container
may possess cerfain characteristics that would render the design umsuitable 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 textured coniainer. Such molds often are very



30 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 textured container. Such molds often are very 2 expensive, and it is
difficult to change the texture once the mold is created. It therefore would
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andpfa’fé{%t%?&}% %%ph%ﬁl%ﬁié’é’ Q)Q!e\fﬁ?ﬁlr 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



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 conformingly stretch, with the preform, and take the

shape of the resulting blow molded container. In one embodiment, the

overmolded material comprises a thérmoplastic elastomer. Examples of
emBoHiaRig overmldpatetials ncide polyolgfin glasio dﬁ?ﬁf/@tfﬂ@éﬁglqmphmalaﬁe
Copp}astomers modified polyolefin elastomers, modified polyolefin

Siastomers thermoplastic urethane elastomers, and combinations thereof.
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Be gﬂ ﬁ é’\/e Bided 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. In one
example, the physical separation method comprises an air separation or
sink-float process. Brief Description of the Figures



FIG. 1 is process flow schematic of one embodiment of a process f_or

making an overmolded container. FIG. 2 is a cross-sectional view of

one embodiment of a thermoplastic polymer preform for a bottle. FIG.

3 is a cross-sectional view of one embodiment of an overmolded

thermoplastic polymer preform for a hpttle. FIG. 4 is a plan view (FIG.
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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 bottle.

FIG. 5 is a plan view (FIG. 5A) and a cross-sectional view (F1G. 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 bottle,
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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15 colors, soft-touch feel), innovative packaging designs, improved
grippability and/or thermal insulation, among other technical advantages,
yet the containers beneficially may be recycled with no or minimal impact
on polymer material recycling streams. In one particular advantage,
the relative softness of the elastomerft overmold material allows the outer
surface of the overmolded container to be molded with fine 20 details,
small andieh@p devstofl dhangedlinthiasanfagebdfsmpefmitethms for use

cqgt@@@ﬁggag@\@ﬂ{%mﬁﬂﬁﬂmm%@xtured surfaces, as well as text
and pictﬂ&sh@olded into the outer surfage. In contrast, such sharp details
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prefara Geisdileg penlde d:doroxammple.ushpg s tEelehol e elgiRgmS: the
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tec%?u%f %Rd% {fgﬁéol%&%%‘?loﬁa?nk%%ﬁg%m h PreR e PE RSt Eer
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usingeietiiniqlies andigaui paentddpelhinHeait-balexanne, the
overmolging. a8, RE NI RR BRI InuNiGhhe prefomn s hade
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intended to be open, non-limiting terms, unless the contrary is expressly indicated.

Methods of Making Overmolded Containers

One embodiment of the process is depicted in FIG. 1. FIG. 1 shows the steps of a

process 18 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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In an alternative embodiment, the overmolded preform can be made in a
single step. For example, a co-injection process as 'mown in the art can
be used, in which the thermoplastic polymer and the elastomeric overmold
material are simultaneously injected into mold(s) for both preform and
overmold structures. 20In preferred eﬁ1bodiments, the overmolded
preform is transformed into an overmolde.d container using a stretch
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PENGORP G, PAVRINYIADS DA AIG RN RO YEIIMPRE agiuctcd 1

a

iSO hthalgte, lycol modified amorphous PET copolymer, (commercially
KAOWR AL SH ATl R EHER ES PR Ericiadikemepspre

copbiythersnaroisanteufarki heefopbetase. 1REY)ate casdeh irviriaioys.
containgr AppligalioRsvAsHsRIMCISIRR EE CORANMEr S ST iaiiose,,

corg]{)o%ition ithgt coma&risegdiol omponent having repeat units from
difylene ghieorand a discid comBoREnP RSty PRt Arekpipsty and the
t&rep FfiaNe-adidcmasirabipu i Somerestiod dim émsin thibRETP weipely inelndes
has less than 20% diacid 25 component modification and/or less than
10% diol component modification, based on 100 mole % diacid
component and 100 mole % diol component. Such PET copolymers are
well known.
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Optionally, a multi-layer preform may be used. For example, the preform
could 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-lay&r preform structure, the inside and
outside layer are virgin polyester layers, the second and fourth layers are

S #geyeleshdidids ayenseanditheshirdday e s R REk MY from 4R Breforms,
preferr%j mbodime tetﬁﬁ‘gref rm comprises agglindrigal
m

o i s%n gF or tWo 8 H#Io mﬁ manufzehuin tems, Such cﬂ'ﬁ)d? arg weil
injection-malded pref aving an open top eénd and neck finish. in one
ersodimdmstielpioths fgrtierepniprisessiblapefe sho gtk raagres
PartiancRJRIGIE Syinekicd pornmehiskbstantialysrunifoundbickness: by
and.a basefsfor in P rtion. In va&i&)us emhbodiments, the ﬁ(leform IS
1EIETenCe, usgme% ig)s ay be rea adaptel accormbg aéep e pregence of an
amorpnous and su S anrﬂé'ily trans arerﬁ_ ne emoodime O%ea ]
prefEsFidnl i BReWin BIE. 2THIS HefeRar30Timich istade [srhjbetioh
Megling: AT Raselk Reipmiie/ e sadhrendatdhnesk s hiddvawichgle use
tepmingles at IS dower end Jn.a.cap %c')” %EL%”%% %%én%e\ls%% S, SA0PING e
flange 34, there Is a ﬁigeﬁeral‘l‘y cylindrical section 35 that terminates’in a
sdEtfioh 35 HrrEdRIRARERS Lomitasite rraimem dter fe previeToriRuring
inereasingavaibthickress.Ratowdheseaiian3dbothereds an elongated
body Sefﬁi?ﬁa@r@noﬂ&%@%ﬁg ME%EJ%&% Overmolding Process In _
preferred embodiments, the overmolding step comprises injection molding
of 15 th&HEI RSBt ol At A riaPFt o emep e o Hebimers: [n one
prefbotinSelettothaftiealasiomesiciavetnroldinpmatesigldepends BN one
th&n%@ﬁﬂﬁé{lﬁ“M%Qﬁﬂﬂﬂs&e%ﬁ%@rﬁdﬂ%@c%'%%8%%%8.“- Pf preferred
example, the overmold material composition may be sélected to achieve a
dégPagrRsRturBofSERIREh BEREN, ATcEreMIfclfpabRityear JereRthalate
fuagtibmality HPsocesbiiiheon sidardianssond otitdidantaiskaih iapacitther
S%J&’EH&QOIEY%& beverages and oxygen sensitive beverages or food products. Suitable
polyesters include PET copolymers, polyethylene naphthalate (PEN), polyethylene
isophthalate, glycol modified amorphous PET copolymer, (commercially kmown as
?ETG), diacid modified amorphous PET, and the like. PET copolymers are particularly
useful because they are used in many container applications. As used herein, “PET
copolymers” refers to those composifions that comprise a diol component having repeat
units from ethylene glycol and a diacid component having repeat units from terephthalic
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 meols % diol component. Such PET copolymers are
well known,

Optionally, a multi-layer preform may be used. For example, the preform could
comprise a 3- or 5-layer structure, as kmown in the art. In one embodiment of 2 3-layer
preform structure, the middle layer is a barrier layer, the produci-contacting layer and the
external layer are polyester layers. In one embodiment of a S-layer preform structure, the

inside and outside layer are virgin polyester layers, the second and fowrth layers are
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20 instance, the density, stretch ratio, color, cost, and recyclability of
different overmold materials may differ, depending upon the ultimate use
or design constraints of the overmolded container. The amount of
surface of the preform covered by the overmold material can vary,
depending for example, on the particélar design of the container being
made. In one 95 embodiment, the overmolded material covers a majority

of thpeterrsuriace-afiba.pyayneded:gontainer. For example, the
over/mi mate |aI an cover e Wee? 50 and 95% of th #{n%n%erlor surfa

area of re orm 8??1 o(%tr’ie‘?l emggcf‘ imen s Flnsfésasct( ‘%Jocfmﬁ?"mo
exvshion @arf@&:etem\remead and neci\§nigde drthese imphibdnertrtitelastorn Eritier
Overmelek @I@ﬁ@f&ﬁ'sh@i@éﬁﬁ@nﬁx@&ﬁ%iH%&%@‘@%ﬁ&Qﬂ&%&B@mm%

elasy)metg]that can e %ver olded a itions com Lble W|t£a
o)

prenform and a blow m ing r&%}gé)ss n prer%afrgu em anreﬁleshts

o@@?ﬁ@@%ﬁ&iéﬁﬁ%@@k@t@ﬁﬁ% processible at temperatures and
pressures<coRppatitie witrbtaen@ @I%mtﬂmmpﬁe%@eteat t;tnewmch is

overmold.ma erlall bI rmm etch wi an

take C{n%r-,ys"ﬁ’ap%lemtl)r‘ntiﬁ eP{:er ms (%X ecfi contarné?éﬁtc%a er » Which
elEEroRHET i BYENTD m@dﬂrﬁateﬁlag i@a@%&ta@ﬁ@e&mem@gw@nm%mms &
thma@agtmmmmaﬁ&rustwa Wamaeshanicabinderiackstheaualy raughing

surface e, QF mecch (I:_g‘!, Qolgdln %tgggnéwg&l%]tllmnal ou&s in the 3 mm

elas omers elastomeric overmolded ma er| IS se R

srﬂ?ﬁé@ﬂtﬁ?@éﬁ%ﬂﬁf’t@&% the shape of the mold during and after

proces%@wmﬁgegum&m@glymer once cooled after the

blow-m dlng grgce s of sufficient r (%g to maintain the elastor’rirgrlc
d

overmo ma erla S sttsr’e %ec?nﬁr Stﬁqap mﬁxbsﬁ%lﬁ’sed)%erem
tefih B‘ﬁ%@rﬁ%@l&%‘ﬁ@@lﬂhﬁtﬁﬂﬁ’& Wil gt 6Bte| Astortrire: mefet@mépéwmdﬁél@
;lasdxamer@ Dmmfiﬁaetas@&ﬁa tﬁl&ﬂb%&iﬁ%fﬂﬁ&ﬁ@ﬂﬂﬁﬁ%ﬁﬁ%d for a
e entat ve. exa es 0 able t oplastic elastomers,.whi
e R e s L Y
e PeliBTH e Stsikrt '@%ﬂ’eﬁ@ﬁp?@?}))ﬁl’eﬁé@r@@%@) oo IBTRPISRESto RTe piher
nmdtﬁachmlymemsetgsmmt{metﬁdb’&lasﬁefo@dtémﬁtﬁaaftﬂmﬂam@n For

pw&rﬂs&%@n&atrrerr%tngﬂgle dRoolefln plastorner ot‘%frgﬂ DIASHS motd

urethane elastomers acrylic- olefin copolymer e astom Is, polyester

e PR IE e N IS HTARR S R9B r ST R G5B Y rsHa ARG B STy
obeamidedciatiyisatailable overmold materlals include 'VERSIFYTm

pIaStOnﬁlé %ngléﬁg%@f@c:g lﬁ% S@rﬁoc b @l r@r}gx%:lro%oma AW sen vaty,

Sarlinlrim and Versalloylm from 0 Dynafieirm, Kratonm, an

niPFr&FAResies @&%&%ﬂﬂs%%@ﬁéﬁrﬁ?%tﬁféﬁ%&%bnh one

Lhmhb_néia&;nﬂ,’ekbmﬂnﬁimartdh&aﬁubrm:sTs kfﬁﬁﬁtpmem&ﬂmﬁA@eﬁpam the
t@%é%%id@@%%t%ﬁ&@e%mﬁﬂéﬂsﬂ%£%0?§ desgribed.in Batstiol., so ana

Macromol S%/m 100:137- 4
95% of the ex

t‘gﬁ:@fom 8

erior surface area of the prei‘orm In other embodiments, the less than 50%
of the exterior surface is covered.

As uvsed 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 overmoid

material is selected to be processible at temperatures and pressures compatible with the
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thermoplastic polymer and/or overmold material. In one embodiment,
the layer of ovemiolded material on the overmolded container has a
thickness of 0.1 mm to 5 mm, prefera%ly from 0.1 mm to 3 mm. The

thermoplastic elastomer desirably has a softuess/harness less than Shore
D W&y 30ptefepabyslessittidie ShmmeiD 88¢rial i stdptionafembgyimerisyiie

owga; Rid-mateliahanay H’E&j}d%‘ fReQLMRreiaddilives. Examplesaf ye: of
?a le addltlves é]%%ude ments and other colorants, UV 10 blockers,

lUBAEERE P L A e h iR Y8 S STy R s RS o?&g%t%“dgﬁﬁﬁ%c%ﬁﬁiﬂmm
additives stoustithermecbtalsill Zetsiods fivewsh aveszimovindnithedricd weltas

cambiprtiens.therenb: A sregmiediment, a slip agent is added to
improve Boligsto.Botle friction hat peeurs i 3 manufgeluring pracces Inc

0
(e.g., in an air conveyor. in another embodiment, t

mey MG@W@W bt /il frpessoing Ghoupsetlyina frovedaiie sioymét,

d%@kt@%&@%@@p tHenueimaRie Jayee-and dhe widerMnG NG MOpIAsHG, e
Xﬁstome As will Asg be{a arent, over- moig (?hcan include more than

i O o ed, mo 2]
one over moYa?ﬁig operation %%rm OVermo |peforms usmg two or

more ovétnistdingptsampositions, Wﬁﬁéﬁmoﬁ%ﬁmfemﬁ@i@r releimers,

diﬁsmﬁl@rxﬂm&mg&ﬁéﬁlaﬁmw@sﬁ&@m 0geMekdiffRranhareas:
of.the rm sot at the r. It blo molded container has parts wi
di eriécg? S%fsbé??geﬁs 0? Sm%ne %éﬂm %ugn?lp%%rﬁerosvgrhrh%lgleﬁ igre off%rI; E%

is @ﬁB%WWFf@WBOWHé%@eﬁc@%}%W@#n Grgbdoprstoriatiao dhetodes taech as
baseiprefarpyiat shdes)) Bt ﬁﬁxsioﬁuﬁa ezﬁcbﬂﬁibuiga@nbﬁkaéiam@aﬂ@ (such

O\égr@rqllaglyrpn%} r(i)?l éf%rf%n S%%IPOy e§c8a% art ?f Se%@e’& lyorieﬁn plastomers,
thermoplastic  urethane elastomers, acrylic-olefin copolymer elastomers, polyester
elastomers, and combinations thereof.  Specific, but non-limiting, examples of
commerciaﬂ‘;,‘f available overmold materials include VERSIFY™ plastomer and Affinity™
elastomers from Dow Chemical Company; Sarlink™ and V&rsalleym from DSM;
Dynaflex™, Kraton™, and Versaflex™ from GLS Corporation; Santoprene™ from
Exxon Mobil; Uniprene; Tekbond; Elexar; Monprene; Tekron from Telmor Apex; and the
like. Some of these materials are 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/ce. 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 mm to 5 mrmn, preferably from 0.1 mm to 3 mm.

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

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

additives. Examples of possible additives include pigments and other colorants, UV
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15 other embodiments (not shown), the overmold material 42 could be
formed (overmolded) to cover less or more of the base preform (e.g.,
covering only part of section 38, or all of sections 38, 36, and 35, etc.)
depending upon the container produ% design considerations.
Blow-molding Generally, embodiments of this invention can be made with
blow molding. The 20 various methods of blow molding are well known. In
a prefetre N BIH BB TSR Ears BreReTiRidiidg proveidessmpiisistobisd esfbiims,
reheihatratchilwsnmelidasocersoasin/el kWD ibecatbinatiodNRRGE.
eRROEAl0S QRO et AL IO, S RBCEE I A RO AN e o o
apparatus having an upper mo section whic engages the nec fifieh. &
MR TBTRS SELGPF HEir{E 25 A fdti6Peavty): fobin g Hve ghkgsersihise
comtained siclerialhsaindddowesonald:sactiomiRvingramsRpeh v agesion,
forring s Rrnad . GonsAe Ao e, PO of ihe.contgierbase. In a
preferred embodiment, the base material is PET copo?ymer. n

accordaft & Witha Corvartb REFrEREaRS eI Bl R ATe 9 et yr tRelding
injeeticioamolded prefoltedfitstre heaer daaders pesatoiessuitabl esdans, if
SURLEDINIANAUSAINON, (G B0A30). PBGEH 3P IS BIQNLINGIh,
and an axial stretch rod is then inserted into the open upper end an
mBVEH ARt anraifyretraen e BretsmblastBekiGi eptigiey has pars
simititédiffesushylanrdéxpansion gas is introduced into the interior of the
preformdg.aaexRand - aheH deLid: S UNRILARHRAE 'BHIUGrs

portions outwardly into contact with the interior surfaces of mold sections.

TREFESHiEhg BRI Eotedifey Rashire Baframib kR HEHCo e g
amgtoive em dsitmpekcflargechs taepiofora . sthier amaidderofthetatie n

u i varyin rees, icall e
ol AR A A B DL Al i

prBFETEbITE APt Y SRR C Gritalsrane onlX ReTH:\PEFHoR) 3 o all of
overinoddé 0 e/ 33) eldp depantameoaain: bentiadae:dhe: ovesmoldeidrations.

containgiMay he ysed for essentially any food, beverage, personal care,
or pharmaceutical product. Representative examples of suitable types of

overmoffBE e SREANEDTH efUdis Brtmden o berads, el Hay, refbfass, The
anerihe filegiods ofvlonenehiibgdimerdil kisvcoMial pesfinefudsis dnanf@a elow-

badyahaving AN BHSE:SUTaCe, ANt AR NSO ARAGSIVPSIGIN the SORtRINS,

body is formed by blow molding a thermoplastic polymer preform; and an
0 rFﬁtoIding layer conformingly secured to at least a portion of the outer
surfacelobthemontaing, thodyerinobiné pafbadipkngd the blomtainking apparatus

having an upper mold section which engages the neck finish, a middle mold section baving
an interior cavity forming the shape of the container side wall, and a lower mold section
having an upper surface forming the outwardly comcave 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 1o a temperature suitable for stretohing 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 exially sirefch 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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15 body comprises a base end, an open ended mouth, and sidewalls
extending from the base end to the open ended mouth. In a preferred
embodiment, the container is a bottle. In one embodiment, the bottle is
cylindrical and includes a neck finish with outer threads, disposed
between the open ended mouth andla capping flange, In one
embodiment, the overmolded material covers 20 the base end and
smwmlemiweeﬁgg 0frfbes everanaie b mateakier minaiingiiites of

Ei’l%&@g%: E%%gﬁ?ﬁ%ﬁ{ &!FQ% m&fhas‘ iz °Ve£@%&98%%?%%%{'&l£r éﬁ&ds
the ewa

ase end t e sl s an the capplng e embodiment

ofh I6VERRYS csec BRSNS s SHEWFRIn ﬂes&w@mﬁé%m%ee%m
insiaes:a ihermpb plastigipolymet bagyisSdiihak canpires adhieagedineck
2 a4n0 nge 58 below the threaded
ng%g@%?i%g%%&%d sect%%géop grﬁe%r?g%l’gg]#gm the capping flange, a:
LSEetibr &2 Eending below the tapered section, and a base 64 at
the botwnwm‘ethxaﬁmnteﬁnﬁraﬁhnedpnﬂameﬂﬁaadmiuﬁemancaveﬁnwﬂﬂgme
R B8R RANRIS B OO A7 P At Glign a0, ballowinadiling el the:

container with a product (e.g., a beveragé), a closlre 68 seals the mouth

SEOETOT RoATRIHEr 56 PTeSRIBtiTe PEARBIEHe AP N RSN HoRIEAT0L=d
containes iscBidohrities, FG SniA- Brafte ccoltainet FOlikeludes a
thermoplastic DalymesPogly 5&&1@&%@%&5 &ﬁ@ﬁﬁ&dﬁﬁy%%g?aﬂ Nt

54 defln a mouth 56, a c p|n flange 58 below the threaded neck

fifif B RITHRE TR PR Re R S TG E ey Boiie 2
sémtmppﬁﬂheméndm grﬁdw&theﬁapewﬂmﬂ canthaibgbetdrat the least

botom.A NG CORRINEE.J R EORIAIRAL AR dpClides.an . QVaHPRIdIRA IRYE e

72 that covers section 62 and section 60, terminating below 5the catEplng

P SBEEG BRARG T Y SRt e sHARE: W00 FupFaiRe Sy e base

bevcragedrenciobdmmd@iseals the mouth 56 of the container 70.
Another; M%%@&ﬁﬁ:@,\@é%@%@@ﬁ%@%é@%d%ﬁé@ e Ui

eSS o T TR S RO eb REP P P
tmmmmew@m flang® tépm%@émdﬂwﬁ@emmﬁh@dr@mﬂ@écﬂvm

capning fanges adedysealion 6aexiendingheiaus t&@téﬁﬂ%ﬂiﬁﬁﬁ%dbe

andab e64§1t the bottqm_ of theé:ontalnelrc})%he co alner Ofgclud sﬂ[1
RV MGIET ing ayereéf a“élc%erses%’gfn&% B3Nt e g °o% e

e%@w@&smﬂ@fﬁqe@amﬁlﬂglgmnge 58. Packaged Beverage

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

container S0 includes a thermoplastic polymer body 52 that comprises a threaded neck
finish 54 defining a2 mouth 36, a capping flange 38 below the threaded neck finish, a
tapered section 60 extending from the capping flange, & 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 6§0. Following
filling of the container with a product (e.g., a beverage), a closure 68 seals the mouth 56 of
the containér 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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15In one particular embodiment, a packaged beverage is provided, which
includes the overrnolded container. The beverage product may be
pressurized (e.g., carbonated soft drink, beer) or non-pressurized (e.qg.,
still water, juice, sports drink). The ov%rrnolded container may be used
with cold-fill or hot-fill products. In oné embodiment, the packaged
beverage includes a container body having an 20 outer surface and an
infevirbr Bpdefinivghe remithis.contaiine By iBSfbetnedisytsredrdristdirgish.
thapmepiastic Bl xmatRreia - puennelding Jayes-casfen ringliing below

secured to, at least a portion of the outer surf of the.container body;

o AR AR TR o TSP B B Rl s 70

carrhidnes eb oryropbloa kyim dldlescarrs pertiog Brigdereine (RLKISesiabteY

claswigthereior. 20IFaneRatickiarembadimant:@ Penarage. containenis,

provided that includes ?o%y mold§d b Ble formed from at least a PET
) cl?sure seals the moa%e the con .

AIner . .
copolymer; an overmo ‘Tayer comprising an olefin-based TPE resin,

wherein‘thréhevermofdiea agfertiscromfoldringiytsioeuie ghorat ledBta Portids
ofpthe:Reiten sHEfacg efithe.holtles and-2beyveragatispesednside-tae neck

battle. embodiment of a packaged beverage js depicted in, FIG. 7.
T AR R e O R Mot B B A e st
a trered optastié bolamineioay the36pitlrldnas evefmeicing O2vididist pplied

arga Af-moldedontad paionohthesusiace of the Quarmapldest nalarisl so
FIG, 7 is exem ine Ieve% o&rggtail that

92. . _The stippling of lary of the f
o B R R e PO SO G R b 6 e
sdfessiamBengoléfability 5 relative to that of the underlying rigid

thermopiasticsaaliigee The stippling or other molded textures can be
provided for aesthetic design purposes or for enhanced grippahility of. th
PP BT T el UL CEh R RSTARe Ra o

bottle o é u eddetans can e

~ formeedodied thrartaireras Tk theyasrasr mofingndn brlaitwshrizhd (bl dedbuneted|soft
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camiakecthedonah ot daxtiak picturas Typicalysdhgsadingrnolgded detailsded
are formed 0%’&9&% ti aye 81[%%%Frial 10 and do not extend to the

uﬁ&%tﬁ)%eﬁén ermop astic polymer. ec;}’crﬁn'éc ethods

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; an overmolding laver conformingly sécured to at least a
portion of the outer surface of the container body; and a beverage disposed in the inferior
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 beverags is depicted in FIG. 7. The packaged

beverage 90 includes an overmolded bottle 94 comprising a thermoplastic polymer body
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Advantageously, the overmolded containers may be recycled.. In
preferred embodiments, the recycling methods include a process step
wherein the overmold material and the thermoplastic polymer, preferably
PET copolymer are physically separgfed, for 15 example using one or
more conventional techniques such as are known in PET recycling
processes. In one embodiment, the method includes the steps of

chb B SR 98, TSFi SERBG it olded i icenstiam et Shigce of
ptusaliterodipieees(Bometimes called flakes); and then separating the

pieces gt e gyermplddnatetialiaes fiom Hie %k%?%?&&&’i‘&ﬁ%&%@ﬁ{aﬁea

body and the ermoplastic container material by physical separatlon

msth&e RS Bk AHPRe e Tt &Y seur atiof it evhiprideddisy
aiclaaparatibs of Shialeflostprotgdshironten bogimentd aiipkafl aatother

pm@é@t&@%@%aafbmo%haé&%psggﬁ%e@a%lgpmﬁm%k%&a&lﬁ&@m@mm

water bath, while pieces of the thermoplastic base polymer (e.g

cBPBIy RS SRS PRERSToM SFEhE RERKR At eSHseietHprangreaformed at
redyeling pedtessdonddiegnioldeiticontainelds! ilesiatedsk: FIGHR5 B 1khe:

oyRHRQlded cORAINELSHO0. AR /40103, CNORRIAYRY 456 $R WRGERI terial

containers are cut, chopped, shred, or %round into many small pieces or
p&?ﬁéfé’é“ﬁﬁ?&%tﬁ.@&&&?ﬁ@ﬂ-‘i‘é@@fﬁ%ﬂa BHT8 separation process

Reerelimttidehedes/particles of overmold material 102 (e.g., elastomer)
Sepafatﬁé&%é&ﬁ@gﬁ%é/ pRideslhermeplastic ROMMEEd 04He GerR Bl
%%?/mer 30The methods and ?é%?les of manuf turet%xn be f thetr
48 TR ORSTRE RO |?‘|ﬁﬁ"°§>%%ﬁweﬁlg i %m‘&% material
Amﬁuwammmmm@mm@mmm@mm@ physﬁqalb\md@edor
S%QBﬁyz@?ﬁhﬂg \g@som&@ asfalions. t%iﬁmegﬁlwm@@mm? :EJF 9@{@ HRediin
a lap sca rour le Ca ecuo 0 equ en IIST, a
T8 FRB A SPATR A AR et PR e Lo RO B riding
SihartdinisuruiSE ptatiisrStppgsdnied inaaliticel sy Gomttings @ibdéwﬂght
tQ.fx aRistumare! 185 $ithan-e ARRWerAclf A RED MRIOIVAS BAEe HYihe
|nJect|on oIdm A%ij[melt erature of 2701§Jr T eovetrlmoldth i o
e rwa 4R ““ﬁi-}? RS A Y IBRE B g gRegp Hion mctho
tmmﬂm%cfma@mérye(@wwmﬁ@ﬁq@w@mwaﬁy)amnsm@@\%rmmgoat
siefbeie REchdtploamwasiaasiaredands @I@sgsash i@f%@%ﬂﬁ%ﬂ&%@}[@v@'ﬂﬁold
ove teria S the ctlon onto t T orm.at a
B B e L7 SO e e 0 IR R G DT
weré ?ﬁﬁfdw)aﬁlﬂlﬁgh@wm@%?@?ﬂﬁhts to the Affinity PP 11400
prior to @ﬂ@em@lm@&@Eﬁ@gmb@stzeftt%momedrdagaiﬂmsqm@@mﬁdvxc
prefarm was transferred to bs I 1 blow moldi ine.. The
ottt Sl e AR A T LN
185Dl en heensd 0t bettiBowe 580 mbotieathoiigoes or particles. These

pleces/particles then are fed to separation process wherein the pieces/particles of overmold

material 162 (e.g., elastomer) separate from the pieces/pariicles of thermoplastic polymer
104 (e.g., PET copolymer).
The methods and articles of meanufacture can be further undersiood with the

following non-limiting exaraples,
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The overmolded thermoplastic bottles exhibited good grippability and
recognizable red and silver colors in the colored samples. Example 2:
Tekbondn 6000-45 Overmolded 500 ml PET Bottle The process described
in Example 1 was repeated, but using a Tekbondrm 6000-45 20 resin (a
thermoplastic elastomer) (Telmor Ap&X) as the overmold material
overmolded at a barrel temperature of 158 to 165 C. The overmolded
prefenipiwas Abgabither nmea 508mekdhatteo merxl0sesttibottle mold.
Colored verunalded Rafias weeMadeD% 2AHNG P LRIG SAIRANLIY

the Tekbond 6000-45 resin prior to overmolding. The overmolded botl

exXHTIET Y808 GHpHEBIPEs ISP a b HartPIeBRH D SIRRAMpleF St 2
Therfnal hnasuia_ti@ﬂc@hﬁbﬁﬁﬁﬁékﬁﬁt@ﬁm@eﬂmmm@mtamﬁmburg@mamrﬁ
m@Q@ﬁ%&%ﬁ%"ﬁmﬂﬂ%@é@mQ@% Weta dasted 10 deleting Hon.we 'élé:r']lg A,

containers could reduce the rate of heat transfer into the container.

ovErROTd e EB Rt ARTaP 4R BvAHGHoB waTiBdE & PRt teesstaTe PATRe illed
with chill@ewatenaiddralioivcd s eat AfitoORT terpe ratitr gl biyivaicmsed

lCRRERAINE, ‘éﬁﬁ&&&%ﬁ%&? aaraeEie R0t of 40 B%E‘B&EQEF Gy SellBET

As shown in Fla 9, the overmolded PET container demonstrated an ability

toRET Al ORIt A Y ATEH & SR thE Rt ™ g meldairs ps then
confaifer rdiinonstr ki d pefter msUlationepnepenty. of 5 EXanfptesdd silver

Regyrlabiity. Qi LFd.Battiewith AfNiYRE 140G QvarmRidus o A tanity

O\ﬁrmolded bottles made in Example 1 were cut in pieces as in a

sifulATEH PGS SiRG BIY e AR5 8288 were immersed in water. The
red or siler, fiecesroblirg it REF LidGE ed sire fldatedt (BBMhe topvohdhking

walgnaed e sleariessnrline.PRhiplasesdippred tothedpttom-ef the

w {%(]ar instantlgg The overmalded resin and PET pieces were separated
wi

TWRTEP ot 205 dF Oy PRI BP8ess simulated the sink-float
processlitearconvdatGahfiETtrdoyibig sital ativhsrbreniiiie:: recognizable
Re&y&atgﬂi&g&t,;@.ﬁ% ﬁﬁgmﬁ?ygglga;ﬁg}ggﬁonem 6000-45 C.)vermoIdIThe
overmo ottles n,Exam re cut.in.pieces as in a
rec§%ﬁﬁkg%?b%?%%%%§%%®#ﬁé§ féﬁ’%g‘i@ééyvrfé%f)n%%%%%ﬁﬁl\?vater. The red or
silver pidbegrefessdebailis ireitran0D-us reminidiobre tstes thEekbprdf {16800-45
WaIek M&B%;Q@ﬁé a@m&%&?&%&ﬁ&%&aﬁf%eﬂ ;@am@mmc%am
water instantly. The oyer sin an ieces were arate
i B SN R, Th e B st S e SRR R e oo
pratbegdrine: ¥ vehbistamPRT Geleyrdinyrsepdratonle TExmadp ey @dding red
VariemsQuenng ldegSodte, Sirsmniesand el etermolding. The overmolded

bottles exhibited good grippability, color, and soft hand feeling.

Example 3: Thermal Insulation Charaeteristic 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 overmelded
container and a non-overmolded PET container were filled with chilled water and allowed
heat up to room temperature. The water terperature 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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The general processes described in Examples 1 and 2 were repeated
using different colorants (including black, yellow, and blue) and different
shaped bottles, and varying amounts of coverage of overmolding on the
bottles. Different elastomers also were used, including some acrylic-olefin
copolymer elastomers. 20In some cdses, the overmolciing covered
substantially the entire bottle below the neck line, and in others cases, the
overmoldihgieoyddiionlythe kawkervhedfAdfithe boitle0G Overblidations

cited hefgin, a1 InGor RORRIEH RY fi?ﬁ?{a%ﬂﬁ? 1 Nipdificatieps.and vadationsof

the methods and devices described herein will be obvious to those slcilled

in 58 FORRSthEPfoTE TRy HEtairarasedlpige: Shrerhesaentions Abe
vatidition e @5 iaterfdetddachmepvithin thetscopddiaf doe appendatk PET

C'@ BOS abBpdains &Mﬂﬁ%ﬁ%@&w NeRN QYSRGS CONBIRC coes

said method comprising the steps of: ing the caontainer intg
oS LSS, Sl SEHE P A WK PRI BT o
camprising conveatwortBiferhotyehepantoan outer surface and an interior

spacgpiierpinhe R A BRI, 1§ farmed Yt el &g ol

thermoplastic polym erform, and an ovennolded layer, which

comprises & ﬁ%ﬁﬁ%gﬁgﬂﬁséfﬁ ?o%@?argglﬁf%r%‘?ﬁgwts’ﬁé)fﬁ SR eoveling
separablyseburatbby stretchrblowdrioldingrto dileast apoiiorroithe! the
outghsktacereishe.aaniaingrbady.abeme Heinga Meshanicalsenaaton

Dracess 15 SSRRIRIS (e ieses ollie suprmglded ke fom, the pisccs of
contairrer e method 0 m W ereln e mecC anlc
smamﬁpmmmm aipy difficalty. Thxs process simulated the sink-float

process in a conventional PET recycling separafion.
Example 6: Various Overmolded Bottle Structures and Polymers

The genexé.l processes described in Examples 1 and 2 were repeated using different
colorants (including black, vellow, and blue) and different shaped boitles, and varving
amounts of coverage of overmolding on the bottles. Different elastomers also were used,
including some acrylic-olefin copolymer elastomers.

In sorne cases, the overmolding covered substantially the entire bottle below the
neck line, and in others cases, the overmolding covered only the lower half of the bottle.

Publications c¢ited herein are incorporated by referemce. Modifications and
variations of the methods and devices deseribed herein will be obvious to those sidlled in
the art from the foregoing detailed description. Such modifications and variations are

intended to come within the scope of the appended ¢laims.



air separation process or a sink-float separation process. 17
OVERMOLDED CONTAINERS AND METHODS OF MANUFACTURE
AND USE THEREOF Abstract Ovenygolded containers (20) and methods
of manufacture thereof are disclosed, which may provide enhanced visual
Cragdactile characteristics, enabling innovative packaging designs,
improved grippability and thermal insulation. The containers can be made
1. cost effegtivelitpdiltr meiniolialg mpactenopdyroetreecliad sttehoiwbcdhiprising the
methods of making the container include the steps of providing a
S tAiner preform (12) which comprises a thermoplastic polymer, such as
a PEhbpeipgltmennoyeanaidinduesielastpiaeric miatenad-(hd) avapatigastdow
m é{%pn of the preform .to form an oveiloolded preform; and blow-molding

&gﬁlﬁ%ﬁé&%?gfé%ﬂgfo form an ovennolded container. In one

embodiment, thecoverimaldedycontainenis adevefagesdntainesiior space, wherein
Overmolt 1%do r&e{j&r@rpg@%’ye iglf?tgnqig’dc lj%fsg%‘talr:ﬁi’go][aing a thermopiastic polymer
perform, and
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 1o 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.



