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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 ¢opigipgiiBale taisPecarss akipeir good
mechanical pro ertles and bath r rogertles Containers made from PET,

however, typi BEMANTES S RBEREHaces are
difficult to grip, and contalners can slip from a consumer's hand, causing
the container contents to $itkeTHigdesstsigrgrtieniten exacerbated when
a filled comtatnesndibn pmxﬂucg&ﬁa@nyas:botﬂamn@ﬂ’iﬁ@la beveRge)MBknore
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use at.room temperature SUC that water con ensés onto t e OutSI
thEnsieealitiss. of the rerbriash o ﬁéﬁi@wa@a?aeﬁehaérﬁﬁﬂaaecﬂ%@anm and
grippabiliiy] atfh beabiatess:bnael as athehihesroptastic polymeric
containgys,, aﬁ(g@&éatbfe;%mdﬁ%o@L@gf&eg;%lstg@tggea%%&ge@g?%%eaad as

conditions under which 20 condensation forms on the outsi

coREITEF AT SRR IR THE &ad Sehippen Broarrbesydasing Pl
thEcphduasteristicrohaP Bl Theeof,agoniirienthaiOnedsmakie: todiekd fimhbg:
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applications in the beverage and consumer goods industry, brand owners

PRSI TwADS (A SFomAEet BT SO e ard Ay
thpouighr ragkadimieinmosition béveageplidst dbhirinavaitive adsigrigatines(s.c.,
ingludedheuss of AELEEISLER QN (ECORIAINGESS ﬁ&%@@é&ﬁmm onto

containers. While many of these marketln%:novatlons m

cothwﬁfaaﬁﬁ&feaﬂwan?ﬁe.F.ﬁ‘fa%fﬁﬁwa U et drat aﬁ/acﬁ%w ghe
margEdtiying, RSB tconenvisommesiialp etispe tittvepdndie wontaie rontainers,

especially for product containers that frequently find use in conditions umder which

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



may possess certain characteristics that would render the design
unsuitable in other 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
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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



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 conformingly
stretch, with the preform, and take tie shape of the resulting blow molded
emGENIRIET-(HR AR |EMAGIMeRlyiNe qvesmaldrddnatenial caPRASES Rphthalate
ermoplastlc elastomer. Examples of suitable overmold materials include
y(ﬁefln elastomers, polyolefin plastomers, modified polyolefin
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insi
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;



According to an aspect of the present invention, there is provided a
method for recycling an overmolded container, said method comprising
the steps of: chopping the container into plurality of pieces, said conta!ner
comprising a blow molded container comprising: a container body h_avmg
an outer surface and an interior space, wherein the container body is
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BriehbodinpdivhaffalpeElgagesd beverage, in an oven olded bottle with

stippliey onsaprElomehthamenHace obibe avsimalded: @ﬁ?@p@sls Br makmé an
Ovepdggic@dsc&]péfggess flow diagram illustrating one embodiment of a proces

recycling an overmalded hermo tlc con FIG.9is
prc;o iy apr E%%Xéfgf%re v?s ime) e(‘:%r%p%rﬁ)’n%n fﬁ“ee%ﬁfa %‘i’é‘f?SHiﬁﬁ%b@H%@er
Of‘% ment of two examples of overmolded thermoplastic
confaffiers 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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5versus a non- PET container. Detailed Description of the Invention
Overmolded thermoplastic containers and methods of manufacture
thereof have been developed. In preferred embodiments, the method of
making the containers includes the steps of providing preform for a
container, which is made of a thermoalastic polymer; 10 overmolding an
elastomeric overmold material over at least a portion of the preform to
form an Biérhioldedpreformtiarmt Hsthbiog-motdihglihenbviorprotdador use

prefarm.iaderm theauernelidadaoniaings, which may be a beverage
containeg;léhdg new me h(ads enable the cost-effective production of a
wide variety of foAtiets KAV Eh ShelClamRFBraE St rehah atevegon
wihitehertiesy 9 renvd derendbremt el twis vakmpldstat tleohadel teristiob (é: gqntainers
Vikeant sicatensssaftdouch feel), innovative packaging designs,
improved grippability algdt/ﬁr&tg)ermal insulation, among other technical
advantages, yet the conetg‘lr?erseﬁ%rﬁ%g?’f)c’?a‘iF%%ﬁ%vﬁkg‘%cycled with no or
minimal fFaeiden hepenstinaatiitascydimgbodsarh sianufaphronereof have

pasisuar-rgvantagriig talstive seftness aidhsralastomerisRvernald, de.
m%]%esrgalsamlt}oﬁv%sw; e OIUIFV Sy Jrf%%% %@e o%eog_lmolded cﬁontﬁ?iner to be ,
mo de%pwl tine %p(fe&’gﬁs, Sl ARd: SHars BaVOEShAI ARy AL Pohgen
SHfEEw IR SHftE e Comalh arerivh vector oseim pheticonfheroteitor édl
sustacesoasnveibasitkpnd picies . MAldRMINNIRR RHSrIMHAES I the
c h sharp. details typically cannot be blow molded intg mo
B oh PRI e el B o
h&r&hF IR FePrRe etiaR P iskide saratr RS senteine haensmcb vinelaitia gf areft
2%inteneediih briepesy, ppenibiBilingaens] sMassilhecaRtIRNLISPreasl
indigated. Methpds af Making Overmolded. Containers One, ..
embodir%cje%%? %ufa% ‘“E?r’o%:“é‘g‘s’a%%é’ﬁfgt;e%“ th ERET IO s gl
of By daedationssrengiathgr ArT vl rdTaeaptcreh sl eastteitssnbaBeigly, may
FiisteeySedtatierprefatiin Pheppabieolybeing.aver ragidnd isdnravided.
Then_’ ﬂﬁ? %gfgﬁc%lid%{ﬂ@m%gdrbf%vg go%@srep B%e ﬂlilesgig‘tl nxlxe%'tcgonvezmold
moldlr]%E with an overrnold material 14, forming an overmofdjecf'pre orm

1828954 e s HETE S BT R oL 6V RETRISIRS raenénins T fior texanidng wiingne

stietdl, Istosll pydldbag. elvational changes in the surface. This permits the container to

have, for example, complex textured surfaces, as well as text and pictures, molded into the

outer surface. In contrast, such sharp details typically cannot be blow molded into more
rigid materials, such as a convenfional PET copolymer.

As used herein, the terms “comprise,” “comprising,” “include,” and “including” are
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 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 injection molding a polyester composition into a blowable geometric
form. Alternatively, the preform can b& made by 5 other known
techniques, such as compression molding. In preferred embodiments,
the overaotdititpds smactbrpyptin]deti orefld i grofith &0 wgemiold madégabf =
USIRGHBORAIOHOS RN S BHURME ALK D QML RS A L FORLEXANIEG iNfe art. Tn

ovaerm%lqln nay be done in the same, mold in which the preform is made
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oveeRMtimatesiabangd-thensuiacaaIe sy ieey e g% e VRO using 2
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container str%tl:tures are disclosed in U.S. Patent 5,888,598, the disclosure
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10 conventional thick wall refillable PET containers may also be used. The
Thermoplastic Polymer and Prefoun The preform can be made from a
variety of thermoplastic polymers. In one embodiment, the thermoplastic
polymer includes one or more polyesters. In one embodiment, the
thermoplastic polymer includes a polypropylene. In a preferred 15
embodiment, the thermoplastic polymer is or includes a polyethylene

tergpiubalairico PObRE plorane, e hadimenh:Lae Rolvesier.Are.syitables,
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apfeations. %‘%@@héﬁ@m , °1PE‘7F c@?ﬁ@ﬂﬂf-’?‘erﬁm‘?’@?@rs tdutherse embodiment,

campasitiensshatie sprses, didl camponentharngsepent wm@ Hapk use

et cola d a diacid.com ent having repeat.u its fr

o L RS D s oceees

h&ETss T apPBOUSERALItRTS CHTRMSEHEMGHBRIT ATF6 tahures o ssmhiavtng
1 @sawdinleampanent atodificativnohases payldd makedo diacid

componﬁgbﬁggnmsmqjg%ieg%dg@%ﬁpent Such PET copolymers are

well known. Optionally; a multi-layer préform may be used. For example,

the pref%ﬂ?ﬁ@f@c‘iﬂ%ﬁﬁ%ﬂg%ﬁ%? B |55 tPh haracrleskp GRprIR the BPne
Ineoedanstip dirn ehérafcal SriaysilBitpraiditesisucturenthe mpideledayan ise

baKiRIAXE . 1he RISAUELGRNAGHRG lays %&Qd e GXIGRALIAYVE] A6 eferreq

polyester layers. In‘one embodiment of a 5-la i/er preform structure, the

inSRRRMEbUIE TR EFLaNES VARIF Poly e dehriyss 2t Keibyms drpsbe
Iay@ttﬁsare: Siresy elebtbBimEntaitersolpatkth erdhintt iy e palbathietstayetied or

non-carbonated 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 parficularly
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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In a preferred embodiment, the preform comprises a cylindrical
injection-molded preform having an open top end and neck finish. In one
embodiment, the preform further comprises a tapered shoulder-forming
portion, a middle cylindrical portion of substantially 5 uniform thickness,
and a base-forming portion. In variou8 embodiments, the preform is
amorphous and substantially transparent One embodiment of a
pre@m@@taa%emd&E@a&ﬁh‘ﬁ@%@t@ttﬁﬁ@ which is made by injection
moldingt[nPET-l% i resin, | % des threaded neck 1|1 2 .which 1ded
terminated &tits fower end ina Capping 1 %3 285 nga%lﬁﬂtﬁm o
flatﬁﬁetemethereligmnr@ng@d@rél tge@yﬁmahcat Qee%hoeeamat%temqfnmé’gﬁhea

seﬁt@ﬂﬁ@@t@faﬂmummﬁﬁemﬁmtem&emw@ Iaﬁ%@pte for-ansany

mcreasm&l\%%l thlc egas elow the sect(gln 36 ther atg

3y section 38" Bvermold Material and Overmol |ng %8%5’5 ppreiom is
prefemetembethiisatitdy thespyernolding step comprises injection molding
of 15 the:elastoneris: 0y epaichmnie il wiith, IIGONIOTIRGRANGS, which is

preform. Selection fthe eric ovenn Id|n terial depe
he gar}%YcWarttunalgnmﬁt eiélred ora %“tlgﬁlaar apg : ei'((:)l':ng‘g‘ ng
s thdtolpsienend matemneﬂmgeéﬁto%siﬁﬁ%@asm&wedhm a

? %&@ﬂlﬁ?ﬁ%&ﬁl%ﬁﬁt@ﬁhﬂ‘tﬁ%@m@ &e ﬁ%&bﬁfm il @?d%l@t h@feasing
unctionali rocessing considerations s also imp t the

g?: gr?{ El'—XI r?s?ancemthelaens ?hh ratio, co?or%ceosee “oh %% oo
r%%@%@éﬁﬂﬁ’ﬁé?@?ﬂn&i’ermold materlals may differ, depending upon
the ultimateisserasicasign copsikainis ebibg overmolded container.
The amﬁuntiof étrfa%fg of the efQ‘rrm coxere by the overmold mat jal
can vary, pen ing for exarh e, omﬁte pﬁr Elg?mes?@nmﬁcﬁte &on alher
béingirrateitroseds eiesd m@mrm%wmﬁaeam%mﬁe@vm of the

rrmt@mihyeﬁt heesamgudase0itbeaverneldeceaniaineionate el a
%f%cﬁr/m'%lg‘ terl can coilethbetween 50 and 95% of the ex eri ?{W
rfa

OVermo confﬁos tzon
ce ar e pre orm ﬁ other em men ess

tt?élé%&%rtofi%“&ﬁ%éé’%réo%ﬁéﬁ fesl in fhe hewd: h@@ﬁ%m@tﬁtx or other
"dlastométc oversnnld soatasialivreters dta f&fﬂ@&ﬁ&@mp%aaﬁemamsﬂw afor

thﬁéﬁh%?'@t%é'%a%ﬁi}om&%ﬁ%ﬁ&a%@? Qvermelded g }P{} .00 patible

with the preform and a blow miol process r?ﬁ prefe men s
el R rﬂé%né%%détecteeﬁt élﬁteeeseﬁmé’faéfeﬁtpe%ﬁtm’ée ke
pressurdsicematible with the

The amount of surface of the preform covered by the overmold material can vary,

depending for example, on the particular desipn 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
95% of the exterior surface area of the preform. 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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blow molded container. The layer of elastomeric ovennolded material is
separably secured to the underlying thermoplastic polymer structure via
mechanical interlock through rough strface or mechanical bonding
5through functional groups in the elastomers. The elastomeric
ovarmaoldéugpatesialsis thel dctedtodibmttfiision tyls bt thatititgkesithd, with

shapeehihe ﬁ@@@%@%@ﬁ%@%ﬁrﬂ%g%& ERRMNIGENINT The tayer of

therm Iastlc%]%/ r once cooled after the blow-molding process, is of

sUftEIBAE TR ATRETHT S STELB PN SFRAE0 i T o Tt TR gRlestic
strstehedstrrsltedashaperd@Noterdel Heveth, ithehterrfidthe mropiaisticoonding
elaﬁmgg%nga@h@%gm@m%gﬁstomers modified elastomers, and
modified plastomers, as th se,are known jn the art. Represent
examplgréﬁ)o iglfn Bis ?ﬁeertxrlnop aSHE8 aigtsoe#ime R i%gé?‘}?eﬂ?%g‘atwl °s
cohv/etritte &bt d drcmodfrrg e cpoiorerine, 'Heﬂud@ﬁmwmoelagt@mmer
(Sbtcda @soﬁt@ﬁm%@r@mwg%&s@%y@%@ﬁ@@ﬁt@@% wagdified, e

Iefm elasto 5 as te f ethylene propylene
?f/rﬁgﬁce Vﬁm pgﬁlyollleﬁn pFa Et%)%l;)n]%e{rr’%%fﬁvef}?rPnoplast|c urethane

elastomé?s “&t@ryﬁ@%flﬁl%of?mym‘@ﬂé?%t@ﬁter@aﬁmsten@é@tom‘i@nm,

a@ﬁhﬁﬂmmﬂﬂiﬂ&tbﬁﬁﬁﬁ{aﬁQﬁ@iﬁﬁdﬁuﬂ@w&t&iﬁ%n& BYANRIRSOHh in the art.
re%é%t%&é avallallgs Ogve,r mate ials i cIs de 'VERSIFY

pl as‘rt’omer and Aftrhitymi elz astomers e Hom Dow Chemical n?brge yped with

sa?ﬁﬁmm%d%teal|6}ﬂ}¢i#goﬁtwtw&iwﬁaﬂ@tmﬁeﬁqatbﬂmn%dsuch as
Veﬂg&éi@mﬁp@m Gb&Q W@i@ﬂpl&%&%ﬁ[&ﬁ@%ﬂf&%@ﬁ%&&ﬁﬁﬂs (suoh

Un n lexar; M pren Tekr fro or. nd

heé I{? p%l ome oﬁ%thlgm OE are’ urt er descr %eé? rkg Ail{t)ln}ﬂ&I RIOTEES,
MEEFBAREEISy HpbaB0: 1%9‘9%5(199@}%%135% GRE D OUATRERRTSth@olyester
thelsenepiastimelastameridasirabbshas epeteﬂs,itmhesmhaﬂzﬁﬁé, Qs of

This,candag) 'A(%éﬁ:ﬁ%@é 199 A0d.recys i %ﬁéﬁr‘?ﬁfrﬂo&aﬁ'%"weé;g

and/or overm material. Inone e odlm nt the ayer ovemlo

mEtEREEN TAE JoeFniolseérdontamEnh a%‘%%kﬁ@%s\’(ﬁﬁ@t@ymnﬁ@*’s PO
prefesdist framen nandoGmitex™  fromT be.shesmpoptasticselastiom®f from

th%%@gﬁ%%ﬁg%&?&%%ééﬂ@ﬁ%é(!ﬁsﬁt&@&%n%h?éﬁ&% fion 3REEISRRYLISSR
1?123 SD?IEE? 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 I 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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In optional embodiments, the overmold material may include one or more
additives. Examples of possible additives include pigments and other
colorants, UV 10 blockers, lubricants or slip agents, processing aids,
anti-oxidants, antimicrobial additives, §nd thermal stabilizers, as these are
Imown in the art, as well as combinations thereof. In one embodiment, a
slig agent is added to improve bottle-to-bottle friction that occurs in a

m H&E&fétﬁ‘l‘hﬁ’gaﬁ%@e%@ FEeR Foch g alifscanfreydrniynatiitiehial additives,
enbifinent:it-bg ve haal A8 aleral Thak ) Gldaice mpeunds Ravingr.
fupglianal aroups Ie,mprove adfesion, If desited, petweenthe overmold .
layer and the underFyl g thermop astic layer. AS will afS6 be apparent,
oVETHIBIUIRE FAPPTRTIlRfe (B rethan Bhesvaiotholdingreier ididerfotnthe
overmaldenhprafesmsndsing: brofdRigRRBIIdINGLempasitieonRsdifesion,
depigd.L oL eXarmRig, iR 1MoLe dilsrentikinds of, Solors of glastomer
resins could 10cover different’areas of the preform, 56 that the resulting
blow-mdtiedictitdn apristpares A arerentsls BB famione oveymslding

emﬂmﬁmemtf@fraawemmaa Iﬁeﬂm@ﬁ@ﬂg %6 &mm&mﬂ@r@c&ﬁ}ﬁsiﬁoqs, if
depiciad qye @;&9&9@9%%9%é&%ﬂ&%%@%?@%@ﬁ@ Qfa@c%%is%‘&l‘ﬁ%”cbﬁ‘lad

. {
FIG. 2, and further includes an elastomeric overm materi on

séetT B A R PoPe srtiorrss. Hht e stk caTBishavmmy s
theitnvaéffmeltioniteriftbi#2 could be formed (overmolded) to cover less or

more Oféﬂgé&ﬁﬁﬁiﬂéﬁ&%@v&n&ﬁé@é@@;ﬁ% RAH QL SEGHRN 3 a0l
sections 38, 36, and 35, etc.) depending upon the container Fr uct

0
dSZrm Ut RIERmo AL Reiadr Tty GEfEraR? S dimENs Bf tisfurther
inirehiion :wariakienmad everithold ewtmalding: ThacXsanoysmathedsndfs. n

bIQyy. ' Iﬁggxy referr odimentethe :  vermolde
bl%_%%ﬁ%%%g%; comﬁr}ihsé&%%%?o r%hg?e%a%%gt{ra:%c k]fobr%v% @noﬁfa1 Mded)

pro¢8%E, 5& Weh kA ShRaRaREe™ (o SR Eh BBdiRTET SOV Ehmb et
preforms B placed 35, atbjaispmoisingoappadatti:haywiagcateupp efHdidfons.
section WQ@&Q&B&QQGS the neck finish, a middle mold section having

Generally, embodiments of this invention can be made with blow molding. The
various methods of blow molding are well known. In a preferred embodiment, the biow-
molding process comprises a preform reheat stretch blow mold process, 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 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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25 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, thid injection-molded preform is first
reheated to a temperature suitable for stretching and orientation (e.g., 80
tailatCinplacedodttiin theiblowumeltdiyaind acnaxiak st etehtoabissiipe: of
INSeHsdinia the @&Mrgp}%&,gegn%rggﬁ igd downwprdivato aially. shreteh

the reform. Su uently or simultaneously, an expansion gas is

b daveeniiorae gﬂaﬁoﬁsoﬁbfh@ﬁs%r% FaarasreRh db tRd s Heteess
1&:@&&1&\@@&1&@@&5@:{@@@1rdggguamox@iamwarﬁlwmﬁw@mmﬁwmpﬂaes and
InfRraL.suraces,at mold seelions, The.(esulting blown container has the
same neck finish with outer threads and lowermost neck flange as the
FSERIIPhEMEISIB der of the bottle undergoes expansion, although to
varying/degtiee sarfeypichlbrethelddermold madedi adoaxpandsard Ssifeicibs
"R AaBRSEREGIPHII & RIORGU0Ak IABAP T Y BORAIHE ] GONIPIIR S

A wide variet of overmolded, blow moldéd container can be made.

oRRFPREAEHE L oRTRSHFEr RS RETRNE fSrERlesnt Ry Ry ro6Es wévm@i@léﬂd
persoinaldaredobqla mactuticalapribe uotidRe pré derifetive examples of
suitabletypes.of.o¥eimolded.AAcontaineradnelude. bettesiars o ain Sute:

carafes, coolers, and the like. In one embodiment, the container

irfRRTE % EBTATHEY Body T‘i’éfi?% %, SSREEPE e ds dreran T Rlarapidie, 2
wheredpltkie polytainpreodyeisl formvethbiiibidwyencldivgraghermopl asticicast
POLYIREH RIEHY Ryanel A Qe w%gewﬁgcqﬁf%w%%ﬁmr% 1Q @iner

least a portion of the outer surface of the container body. In on

e KRBT th &°C R B P1E BB B foedale SHacRs %ﬂaﬁhe base
erdidd trowth, el sidevalls extending from the base end to the open

ended MQURferred WinBoRERLRIT B &%QQE’:’ ﬁ@@@wﬁe ﬁ%@%smﬁ%eaome
one em od me(gt g bottle js ndrlgal and.incl sa n%%lé flnlsh with

ol Tt & TP &7 RS B P RN B L S e B, m R N o o lide
ﬂalnlgé,mmwn@émmdméimgmelmvmmmél@hm@n&lvemmaﬁmabmm
er?ﬂ sind é&é%ﬂ@ﬂﬁé&fﬁbﬁ%@%%@&%ﬁt@é@&@@#@@é& mt%a@ggﬁﬁmaglim
t eca ge r embodiment overmoilded materia

CE g SR Y AT o ARG AR D .
eﬁﬂ@@dﬂﬁhéﬂi BF arrpve firrgeled contalner is shown in FIGS. 4A-B. The

containghserineHidas athermeopiante palumer ROV w2 HhalieRMPLSES Bhe

tl‘c‘:()%?agr?cg gl)egnléiudes 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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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 cont%[ner 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
568 6thée EonemosD 56, nriner SmtsoBRelwota ribsadehardl dinish, a
cqm@m' BN\t d%é@aﬁ,éﬁw%@ﬁ%mw%%? g‘ad%a;dsﬁeatenamg below
rmo 0 that comprises a threaded n IIS
Zt% #%fr?g a (’r’%ort}j/ R56, % %éap%lata?#a%gtg 5w the thre (?cf"ed nec‘l%er
firthshudastapeiet gébtdn e 0 ckes aeray #mmrtt@é mmﬂﬂ@h feraBEdypolow
Segdionfr-aniandin gﬁamgtﬁ@ht@qg@@ seelion. otk 3 base B4 o tbarages),
bott m Ofég]seaﬁs H}talneg%[ ontaltr;er 7 mcludes an overmolding layer

OS ie TrOr & 00
covers section sec termlnatlng below 5the cappmg

flange senqﬂwovuthgdfmtn‘g@fthe)mt@mérwnwaepﬁ@ohhewelg FgG. 6. The
b%&ﬁt@ﬁ%)&(ﬁnﬁé@ﬁi&ﬂ E%Q&ﬁﬁ%ﬁsﬁt‘ﬁpﬁ?ﬁ&b &ﬁt@%ﬁhﬁa@%@ﬁ% HO¢hreaded neck
Anot 0 |mento overmolde nainer is IG.6. T

O af BB R A GHRGc biorhr iy 55 AR A i »
thm@édenm%wmm@ﬂmﬁg senpinptilBGe.ce bagp efifinfg eBRdieddrlow

thﬁéh&ﬁé@@%@@&k tiﬂttstl bﬁs&-@ﬁ@@%@%%oﬁ 6Q exiending mcmmz 80

ca fla %b sectjon 62 extendln%i%_? the ta%gred secti b :
Ergto 83{?(5 Cgvggﬁgﬁ RACES ISy Bt iReRTge gnte

arﬁhevm&lm?gdéﬁer 82 that covers section 62 and section 60, and

extends&a@g@ﬁgm@g flange 58. Packaged Beverage 15In one
particular embodi ackaged beverage is rowde ich incl
e ovedHOTRH KOl RESHET P TR SIRUE HrSCIE: ol O b eh s B

- (eoyermopidsd rareninsoft me@yﬁeﬁmdﬁmksmm@g@ stilarpanaied soft
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juisgkspess drink) plhe-pveeldead canainatdnayeedsed With ealgnfilled

or_ hot ggf%c}’ uec‘tge r‘]v &n& ﬁrﬁf?%}d{l”leﬁ ng lP‘{itckaged beverage includes a
container dy

In one embodunent 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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20 outer surface and an interior space, wherein the container body is
formed by blow molding a thermoplastic polymer preform; an ovennolding
layer confonningly secured to at least a portion of the outer surface of the
container body; and a beverage dispgsed in the interior space of the
container. The container body typically includes an opening and a
removably securable closure therefor. 25In one particular embodiment, a

beb&rdeToENeE BriTuearAcRe RS HIBY metia oftfeTorited

frﬁngaiﬂﬁaﬂémrﬁhﬁs}iamgpolymer.; an overmolded layer cqmprising an .
olefin-baged, L RE.sSIRcVEIEIN g PYRHDRldad [ayetis, Coniormingl e

secured to at feast a portion of the outer surface of the bottle; and a

&R g e Hiepoet dPietgertied stE sobsnE S Bb dimehrer Shaegay

bﬂﬁtﬁg&:iﬂndﬁﬁﬁﬁi&duhﬁdﬂﬁmg?ﬂﬁh&@ﬁdp&gﬁd is_xeymeaga‘&@ difyglige srarther
yermelded botle 24, ComRising AR asY 59@& BELRAMNa %ﬁﬂ?ﬁoﬁ@t

0
has overmolding 92 with stippled area 94 molded into a portion of t

sHRee IR aRE Bher HORIBE ma sl reErPlesTREhRAIRn Gt e fEn beifrmed at
extmplary dfibheviinecidingl Of digitdnihbt canltbdmclided tute tladosursbcetof

the.overmaidedimalerial by, MG eLits,R0MRRSS AR mPItaRiIlin, A4 GlAtNG

to that of the underlying, rigid thermoplastic polymer. The stippling or other

SRR PR R 47 BRI BTEUrIBH TP R RRY® Hesign purposes or for
e reglMethplability of the bottle or other container. In other examples,
su geAlRIRIE can hedoinmed akatherargas ot thepvarmaldingedneg

addjtion, the molded details can take the form of text or pjctures. ically,
e TS e R T A R
aprdi doe rbemxeingdit o ohanen defiyrably tREEhvoptdstier polyrmesicdle eywlirigd, for
Me using YRR QS Wndhe oM mRIded GONRIDBESWRAY BET recycling
recycled.. In prefer eg,embodimetgt%th%rec cIiQ%mqghods include Q.
pPECEES teh VR PR R b R BRI hREEHET SR ATRE TR bR &rnding,
poiyaddinzpretanmisty PETcosgotynine asyiisictiiyose fanstidsfores flakes);
exaMnpie lélég,@g&rgetw pRRLe &pmée@%@m'b gidt%ﬁéﬂﬁp%eﬁwd &@[-Egﬁkéloﬁ\fmig
PET recycling processes. In ane embodiment, the method includes
i S e e R
irftes ceprionR ity st phipdend fepsrmieinTesiogl| eeifimizess yn cai stvevatisaper siiydloat
theeplece safnihentveninaldmalariablayestiamihenieeRspithe S0BRINGN
bochandhthe themeplasticicaniainer malerial DY eYSICH SSoAaan: .,
PET co;éolymer) sink to the bottom of the water bath.

One sxample of a recycling process for overmolded container is illusirated in FIG.
8. The overmmolded containers 180 are fed to a chopping process wherein the containers
are cut, chopped, shred, or ground info many small pieces or perticles. 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 manufacture can be further understood with the

following non-limiting exaraples,
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20 one example, the physical separation method comprises an air
separation or sink-float process. In one embodiment of a sink-float
process, pieces of the elastomeric ovennold material float on top of a
water bath, while pieces of the thermoplastic base polymer (e.g., PET
copolymer) sink to the bottom of the ¥ater bath. One example of a
recycling process for overmolded container is illustrated in FIG. 25 8. The
overmaindd aontaTérsR0QeraiesdaachoppinpEIrasass wherein the

containers a16 G ARRSCh SRS 5 ATOUNAINIG. AN SINAILIGERS Uas

particles. These pieces/particles then are fed to separation process

WRETETRH# dp e ldsTaftiIcIRY S FEvE MBI idteing Tobine. GIaetb merf: 2
S&@ﬂtﬁ@%@d&tﬁﬁp&ﬂ@@&f@ﬂdﬁdﬂ@&ﬁt@ﬁ&%ﬁbﬁﬂﬁmlyﬁﬁﬂﬁm%,(@C@.WBJEH'
CapRIYMan, QQMF%%%#E‘&?%“@ Qf&k@;&%ﬁt% Q‘%@ﬁli&%t}é(%z‘i% RSNG4

understood with the following non-limiting examples. 14 Exa&;l% 1:
Al F BT Aeerefrdmigier stdding Be rabrmres g i holded

500 ml boteonassianetasfotews. ASHiHEEtRn Maeddingsivas:peifonm ddsia

a @Qzﬁ&ﬁl&%ﬁé‘&%@iﬂxﬁéﬂ%o%@ﬁ%ﬁkﬁ%@@oé%ﬁgiﬁgtﬁg Hi@%%ﬂﬁ% 'S Bhe PET

preform was made from a commercia grade PET (Invis

SPERLtRG, Errihicr g GrisdartE VACHUNE SVErPar 1R Eeb ey
toig arivistuskitd veldassHEE pBOpprTy Pedd-gRERtpredO i1z Was kedadel bijver

injgesion Molding b aaneliie %E’cﬁr%%&%ﬁé 2496 sitved DFAHE DA Affinity

material was an Affinity" PP 1140G resin (an ethylene based

thermopaSHeREH BheHIRAPEBmpany). In the overmolding
step, th&'RE Thpfommldvd seansfersdduaicplacedainsaakaSity Wilerenbiding

overmeld matergkwasdhan.iy iniestion molded enia.the.RBE prefern, aha

b%rrel tempergture of 212 C, Red and silver colored overmolded bottles
w

IR e B BT Fay2aRd BIVEFEBI8Fhnts to the Affinity PP 11400
prior to dberaoididgidhememdagicheitiso tidihited goFthmippthdivvedrotdeidable
preform wes tansfaredinrdahseale SBO 1 blow molding machine. The
VBN i B o B 2 60 T BGS B =T overmoidec
thermopThgticoprsttiiescaRedbinSaagotsd gy paisiinh dmtusiaroTitkbiné Y S Wres
Silveih eOIBEEIRINECAIRIREHAMUIRSE Apex) as the overmold material overmolded at 2

barrel t‘:emperamre of 158 to 165 °C. The overmolded preform was then blown into a 500
mli bottle in a 500 ml botile 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 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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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 Apex) as the
overmold material overmolded at a barrel temperature of 158 to 165 C.
The overmolded prefonn was then biewn into a 500 ml bottle in a 500 ml
bottle mold. Colored overmolded bottles were made by adding red or
silemgétcraRttocthisife kbent maem&mﬁinxmmmwmmndg The
overmoled RaUlasRalee et URRRRI e AR LSO A Chaniaica

feeling. 25 Example 3: Thermal Insulation Characterl |c of Overmolded

C&Hi4 W&meéo?ﬁﬁﬁ@@%&&'@%%@%?ﬁﬁ%&’ﬁ‘?t@%ﬁ%“ﬁ Wererierf oy
detiminerhbWGvelithdocoi tai er scatldy edunetiiairatéeof fieat tfahsfBET
Inme&@@a&ggéa%%emomrmgﬁgxf;gmjm%@Bgean@m@a%;m gpd RET

container were filled with chilled water and allowed heat up to_ room

te TPl MU THE WS TENE ARLTERTAE mERS PEEFED HBRATAE S PSSP
3Qtremparatonecus ot sghioweepasBian9, the overmolded PET
CORiae! femenss RPEP UL IOMRITIRIN AT lgRpIempRIakiEe longer

than the hon-overmalded PET cqntainer demonstra’ungﬁa better insulagion

property 1% EXSHe %ﬂﬁéﬁ%é’bﬁﬁw’lb%ﬁg%ﬁ% Witk REHiR) BETIADE
Overmbldod ifhswwermoldedibotties made inTExamiple bilkereiewt inf the

DigRsaS BRI ledasyGing %55;9@%% ek 8 pieees: weis inersed
In water, e reqg or siver CeS of.t e 1 resin to
th\%lf‘tces dr %} E} ?tﬁ water s el% % f E% 4195 YCSéer é%g%e&%%

e Wa er an ear piec pleces
bdtme@ﬂﬂﬁ@iwaﬂerﬁﬁrﬁ@tamﬁmm dwaentivl ddtirashrean shimERp e silyiret

s%@@;@a\@mﬁa@m@gﬁ%&gm& This process simulated the
-float Qress ina conye ET recycli aratlon Example 5:
Ry B ST R M i oGBS B Emold The
overm o@@@@@tﬂdg arRaehe drsEbafip @@w@ﬁelwﬂ it yieoereaisdnsig different
reqy6ing @QGW&@%D&,”%%P&@@%W%imm&teﬂﬂﬂeﬂ@lﬁiesﬂa&ireﬂﬁ}{g
silver.pieces.of e Jekbonsiim 600015 esin foatad o the lop.ofihe
water an Cl&ar pieces o ep ple%ses drgﬁege o the ost?om oF ?ﬁ%
W%P%Wﬂﬁmﬁ’é é\?@ﬁﬁ?ﬂé@@%ﬁtﬁ?ﬁSPET pieces were separated

with wamrsmm@dts@%&tﬁﬁuﬂmgngM&a@mtﬁiﬁwﬁaﬁ@aéﬂﬁeﬁmﬂéle@w the
PR AR ”ﬁlé%”“o“a'rﬁET recyglin %%{%#f%e%c?w% ARG Orottte.

varnious overmolded Bottle eStructures and Po
Publications c¢ifed herein are incorporated by reference.  Modifications and

variations of the methods and devices described 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.



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, gf coverage of overmolding on the
bottles. Different elastomers also were used, including some acrylic-olefin
Crepelymer elastomers. 20In some cases, the overmolciing covered
substantially the entire bottle below the neck line, and in others cases, the
I.overmoldingetiovéredeaiyiing inwerhaliiotdnebeaitier, saidubliealionsprising the
cited.herein are incorporated by reference. Modifications and variations of
St?ﬂ%%ethods and devices described herein will be obvious to those slcilled
in tbecpitifrgmdheriaiegoing geialltd degbrptiomi Sushamediicationrmandblow
varigtions are 25 intended to come within the scope of the appended
mgg SO TP REmethod for recycling an ovemolded container,

said method coapritsihg:thedidaps by anchoppiogibe eaainredidiospace, wherein
plurality of pieces, said container comprisin low molded container
Comprisil: oM S REEP BB AV A DO S RS SHC AR B

space, whefeimthedontainer body is formed by blow molding a

thermoplastic polymer perform, and ., . .an ovennolded layer, whic

comprises a (AT SIgEG A SRR S SENGI g clastomer,
separablsgauned:hyssietohl bioivsapaldirng temi-tedst apotidef helding to at
outer surface of the container body; and . using a.mechanical separation
process (5 SEhRPARITA Hib CUIebP UG aHRGIGEA MR T R preces of

the esmi@ainerbiodycal 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.



2. The method of claim 1, wherein the mechanical separation process
comprises an air separation process or a sink-float separation process.

17 OVERMOLDED CONTAINERS AND METHODS OF MANUFACTURE
AND USE THERE %ﬁﬁ%@@% 20) and methods
of manufacture the cF may pr enhanced visual
and tactilmgmsmwmmmmmwm@@mm(m
improved grippability and thermal insulation. The containers can be made
cost effectively, with minimal impact on polymer recycling streams. The
methods of making the container include the steps of providing a
container preform (12) which comprises a thermoplastic polymer, such as
a PET copolymer; ovennolding an elastomeric material (14) over at least a

of the pre rm to form an, oveiloold reform; and blow-moldin
Ovenfil et oG S VEAR SRy 1R Ogiosed. Shich may

prow&ﬁﬂb@ﬁﬁﬁﬁﬂbﬂﬂt@l%ﬁf melded-ganiainesissa @&%&@Q enBoRtAINerpackaging designs,

rmold reforms are also disclos
1mprove grlppa%dh y and therma msuqaiwn eﬁj}e comamers can be made cost effectively,

with minimal impact on polymer recycling streams. The methods of making the container
include the steps of providing a container preform (12) which comprises a thermoplastic
polymer, such as a PET copolymer; overmolding an elastomeric material (14) over at least a
portion of the preform to form an overmolded preform; and blow-molding the overmolded
preform fo form an overmolded container. In one embodiment, the overmolded container is a

beverage container. Overmolded preforms are also disclosed.

Fig 1.



