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OVERMOLDED CONTAI NERSAND METHODS OF MANUFACTUREAND USE
THEREOF Background of the Invention This invention

woebm@iiess3general |y to nol ded pol ynmeri c cont ai nBCEUS2006/005656

nore particularly to nethods for maki ng overnol ded
contai ners, which may enhance certain functionalities
of the container, such as surface texture and hand
feeling, coloration and other visual design variabl es,
thermal insulation, and other functions. Polyethylene

terepht hal ate (PET) based pol yesters have been w dely
used as cont ai n@Vmeﬁ Cﬂiﬂrﬁmgsmi r good
mechani calppp RS ACEFARTURE ARTPOSE THfifREOF

Cont ai ners na%gﬁfstr%ﬁw T, Eowever, typlg%alqy ave hard
and snooth surfaces. These surfaces are difficult to
grip, and cont ai ner Badgnowidi gf the avexticmonsuner ' s hand,

S ST
ﬁd’rﬁ&MIy foem@thedsafob @aking cveiticadedl diitathchs WicOR)y bildhce certain

as -been stored at | ow tenperature (e.(?., in.a .
fuaetiqnglifiestfihe pantaingrenicl gt syrdice (xgre and By ‘eelige FApigtien and

SHGN il PlesitR L alab R NHERRERs AN, Sl IRY GiflAsnsOf T he
contalner. It therefore would be highly desirable to

i npr cRadyettydengr fersphibalptet (PEF) Rl polyestsihdpres besn wWidely ased as
ot her ther |.C . i t Al . especial l .
RS TR AL MY TR eSORR P ARGl operies
Contitalinérs amsle Urvhe PEW haweven ngldcadlgthaon hirdrand sorwothheirfaces. These
outside of .the caontainers. As used herein, the.terns .

S P35 A cu i By SRR S fan i ot o Goppgrer s hatd, Clsing the

SahMiRG (oBAtbSE ke spll. Bhis Ussh BE Sripfs FenQRARITARK Wikata fIRG dofitainer
able to hold firmy, wthout_ slipping from one'

S
poggs (e-gisa pettte pemdaipipg AleveRReebhat ey Pyeniinred ddpw ferrerasHg (o-2-
L S BT b 003 g iy o
theedutsiger off tlet sonigivert | & uherefoye tionldulesh highlykdegireige to improve the
ERRRER) B SO RS SOOMLES coniers
espadialiyn @rSpratitt wohfaimed hanfraqueailys findVhisk en nowayitiofs thdes evhich

mar ket i ng_i nnovati ons be concept ual appeal i ng, . ”
FORSFTSaiGTDIOBRE R P PBRIRAY A SR HEF T r ALY bl s irippable

BRI RGUEH N BbferGO Bte PhraBBNIHc U ARG JPAICORBRE! W8S orRlis able to
t he ‘contai ner may possess certain characteristics that

held fiamlyewiteout skrpingeliqny ADQHEEI abl e i n ot her aspects.
For Séé?_gﬁll’%as ?&Jngrlﬁ&eacéﬂl%fygﬁe‘l&%r BH%EOI%e%%g Ib¥ve g& _CPI;SHITIGI’

t he recycling strea cau ey cannot easi
gaypla imtusity, forah dvimersrazerpiessed do FEMifytwayain diEgrentide theiregroducts,

Sarticularly through packaging innovation. Examples of innovative 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 unsuitable 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 container. Such molds often are very
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textured nold is required to make a textured
container. Such nolds often are veryexpensive, and it

woowithfd3cul t to change the texture once the nBCTUSS006/005656

created. It therefore would be desirable in the
i ndustry to be able to diffe?enti ate a PET packaged
product wi thout a detrinental inpact on the PET
recycling streamor an excessive cost increase.

Qpehdiel hd 8 i9aifhadlth cRAER ARt dnds i Hald ibeRMedv Uahdtefore
used in_ the injection noldi gg}@l ndustry. Overnolding. is

wewd bej depiraplej iy the dadusgy 4o e gblesie Qlﬁ%rﬁntafeoa hEdspackaged product
%{tﬂiu% A a&nﬁl%ma@%@&% \gfgé P Mycfhg R dhg m%&s&gﬁmrease

ased resins by way injection nolding. Overnolding
has Kenmoldag arrmiullisomatiest moldingt rag beenr widshyusgd am ¢he injection
1518 H}%ﬁéﬁﬁgn% | ncrlc?lags] chzs%en{llalle rc%ﬁheci% €rocésg ﬂxu f)]!’oduces finished

rre ndus
EomiponaP kiith advio st Smexe rthérmeplastis dfakedt wsiadh byratag raf dhjestiohmolding.

r|g|d arts. The ch mat rlals rovi ved

Siites b 1&%&?% ﬁlrsgps Y ye %ﬁ&ngﬁﬁ%‘}é@ nereasing
ﬁ’l[érc%p aRithd tlﬂdustmﬁ afi®P Thnsthee |gModéSﬁqus!ﬁ$ésh0ﬂ1 Wlesé QHdRisties) dmany
a soft and rigid material is by overnoldin

Mpdeitions sembipe aosadl teeldimatpriak with é‘lg@bt’{mﬁm{fg? sefi touch materials
e ot el LT LR e mos

Wtdel;s esesloftﬂetltodu oh cnmbmiriga lassofi tahd riigjfl dmeterialaisn &y sgvermolding.

ugh. a bever t he for ts
TR BTy RS RatCr Py ST S EhR i i festes e
fifiisi@d ProbdacEHdror B Ghouldd Eehddﬁﬁ’e[bﬂef 0l grailiea §al ﬂ)cpu:ﬂ:gsoft touch materials
functions, 1 nsulation functions, and/or other
Vith sigidsrataingssosuch asheyPragecon s desi gn f eat ur es

Wi t ho&heé?ietﬁél’efo‘t‘eeéﬁsté ARBEHdcReLide B3 E%[ tPbreft R86ntainer that is easily
thernopl astic recycling stream Furthernore, there

eolorsd.swith epaerllabie grippingafretignn dnsilatios fungtions, endésothes fiwptions,
?he%n Lﬁﬁ&%rthx\ge% %ncf%%negf&;lﬁﬁ)hf ngs\ﬁ(fegg Zl?lﬁoﬁtlgggm@@ﬁ’[ogr other

I nvention
thormhaplastic reayuilmg wiegano | Klediernwnd, memsstsazt geeg ipthe gpeckaginp éndustry
over nol e nt ai n rs adv{anttla&)eous y may provide
e ‘BPerém & QRESIREIEIPERCES er i sti cs, enabl i ng

i nnovat i ve packagl ngsﬁﬁﬁllawthémmﬁﬁﬂ gri ppabl lity
and thernmal insulation. The nethods of manufacture

acconrtheds fofemekipy §p AVEEROIdedy eantaies anf ovgrpelded containers are
ﬁxr_atlﬁgci | e g@é}ﬂl%fd’ed Woktin8 a@¥anFeftiuSB! mdy BGHL RBhaAPed Vlsugl and

terials recycling streams. |Ih oné aspect, the neth
ttilnwkimgeridties, coshlmg erovatins| padkaginghdesighs pmprsfved grippability and

c g%:l grgnﬁtlgn e['lﬁegnr%tfl ] o? Pl%gu%c%]l gcdompﬂgh {ﬁes% gfl’mner advantages in

nmer,; “over no
etas éﬂﬁemaw mamegrwiﬂi nzb (ﬁ‘&ilﬁlﬁlahimmmﬁfg cmtmdtama reaycliﬁg fticains.

of the preformto f n _over nol ded p
bl ow R AFRst e TBO/Bd, o BipE e Fo e Gh il obs of providing
Ql‘éﬁihﬂ%ldﬁgontamer 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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container, ma preferred enbodi nent, the overnol di ng
container is a beverage container. The preform can be

woraes/101am a vari ety of thernoplastic pol ymer sPCTuS26/005656

enbodi nent, the thernoplastic polyner includes one or

nore pol yesters. In a prefer@edenbodinent, t he

t hernopl astic polyner is or includes a polyethyl ene

t erepht hal ate copol ynmer. The overnold material is
s@bedhed, e HMerpbplestis Spditerals behiiAldeé W @slyafigiene terephthalate
pressures conpatible wth the bl ow nol di ng process, so
EPAY%e overnold material is able to conformngly

stret gl owihthéld llfer! & LleBld AL HBkRsibRGt %ﬂﬁﬁmﬁés atrﬁepressures
resulting bl ow nol ded container. In one enbodi ment
corapabibler ywish dlesd bleoait emldang poeessi seshag then evmpldamateual is able to

T e

nwdaifhére d Iip ohy wlrr&bdlmeat athe mvmmmldedoniaifenddccpﬁlir;sed af IhBrmoplastlc

Pl R 1 bR o B a0k o GRS BN AL o P hglegomers

?&Sf@léﬁﬁilplabt@ﬁle@ @it ypolyEFint ddforders) Gn@Hifi€d py¥blefin FR¥tomers,

cilitate ultimate recycling of the thernoplastic
Tyerbstic prsthapscelagirraers: gd sombipatientibersphk - f | oat

°per afn' o(ﬁg e&h@&m@ﬁﬂ {h%%vaﬂmﬁﬁﬂ%ﬁ% ned 4 ﬁé{sﬁfga@ssthgﬁ i wg)%c, which

t he thernnf astic nmer and e overno materi a

g fagilisaterp mlatmteesrchag omw t@m@apﬂa}hmwmm foy dwanapie byran aqueous
glrogtn eltaltlgj%ﬁba]t er 1 %éxrs rd&%gef] | egsl (5 éjegll tfle %{Smé)prl]gs ¢ pglymer

pmd)mesmnmgldanaimalom dative stabili zers ther mal

stabilizers, .and co jons .thereof. In

oot e Bl Rl P e o, g e Maditigpsy Epples of
pbssiblteadaittved inshaé as16rafth, TVS1RKSE, rl@ﬂnﬂﬁﬁ’ts CPBtagéd€ hrockRing aids,
anot her aspect, a bl ow- ol ded cont ai ner i s prOV|ded

prdefive sahtbigersharmal siabalizemningi combimptienisdirseota cont ai ner

body

oy e o 6 YOS AR Sy SRS i
Dﬁ@ﬁnwpmahwdqnpmmqner preform and an overnnlded | ayer
88?2?&8 %gly %sp% e% ﬁlg %1?%(1' <|hoe a?rtt%gsy r%ﬁqlecgn onet emq)odlment the
esrdankr ihides h hentaiﬁﬁtlﬁtijﬂ Bﬁv1ﬂ§arﬂ)ulﬂi(itsﬁﬂfa&e lahd e Riterior space, wherein

nbodi pent , bottl is c ndr|cal and includes a
QDRI 'g,q@w el b bR o 2 Hheapoplasc pebimse prefgs; and an

BR2MoREE B e BUAImA, %cﬁﬁ@ F% ﬁgleﬁét AP 8o bf MRSuter surface of the
enbodi nent, the overnol ded | ayer conprises an

@W@@Wﬁbaﬁhg material that covers the base end and
Si demﬂl An% e‘Mbton{etﬁE tﬁéj g&tﬁlfler 1@% bottle. In one embodiment, the bottle 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 terminating at the capping flange. In another embodiment, the
overmolded layer covers the base end, the sidewalls, and the capping flange.

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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overnol ded | ayer term nating at the capping flange. In
anot her enbodi nent, the overnol ded | ayer covers the

woasw/1end] the sidewal |'s, and the cappi ng fl angeT/usmo6/005656

still another aspect, a packaged beverage is provided

hi one enbodi nent, the packaged beverage i ncl udes a

contai ner body having an outer surface and an interior

space, wherein the container body is fornmed by bl ow

m)bxfbrrﬂélld tidyer confdrmbiol Cscpiby todt 1960 RUrtidrosr thy SuteButthdethf the
er congornIneg secured to at | east portion of
ingybedy; a3 biverags dispaseigthednisapr Hacho! thefgnigner.

beverm&le%a&%@ dmibBdifreRt, 'aMeSEhQ cGRARSE lefprdvli&d that includes a

container.” In one particul ar enbodi nent, bever age

blowt giotdsd bastley ferpied eiom hait lepshicd JFdids c@qurmﬁm an| eistnolded layer

B B AR o aal 6. ST, EARALMTBE Bl g o

whaein thé oodrmelded dndyyloiseo‘onfoﬁhmgtyosasmrsd ar atple@ss b @otion of the outer

ove ded er.is. .cqnfo ngly secured
g of e B 60 F Borgraee AN R BRCE et Eang. of rhe
bot t | g ;stiRagbtRer REPLEH; a%ﬂﬂu Sﬂﬁﬁﬁded 108 tedclin @n b%rinbﬁied béhtainer.
still another aspect, is provided fo

Peeya th@dlaﬁnto\ﬂ@r we#haédn@eﬁ% dhseteps ph cb?@ﬂ@nﬁ?@dqon@mer into a
%llﬂﬁth césn Grd! ? ahH? Rt Fe ij thd) Q%Hnegi fB3rial la?/er from the

ont |nto a plurafity of pieces separ at
pikees mf é@e@m@fnelt brslyqué a rﬂtﬁh'ldommﬁe icouthinérapateriafl by physivel separation
{g'lloﬁlcg IS rI]Ig];)nCt Q & :f)%mf CtR/ ysbl ay g:j ar glengeérogfcrro@) JSCaSSZ%I %r se]paratlon or
sinleflextamgrles, t he physi cal separ ation nethod conprises

an air separation ﬁ nk-fl oat tglr??g:ess Bri ef
Descri ption of the IE‘FEBFSQE‘PI*?@ LWeHcess fl ow

schengi@.q i@fpr&eﬁ I QbR oﬂﬁne%n%@i@r%ﬁﬁoif @?mer@sg o &AdiIng an
overnol ded container. FIG 2 is a cross-sectional view

pferppldedemiicrent of a t hernopl astic pol yner preform
for apfeoty |6, cr@s@ect?bnhls garf%aé enBGdilRRAls & hﬁ%%r]gg)“lasﬁ@ Bolymer

enbodi nent of an overrm ernopl asti c
pﬁﬁﬁmrfma‘lmttlea bottl e. FIG 4 |s a plan view (FIG 4A)

L P b

fheMRdptasBO bilyRe prefBim FoR @ bEHEN body of the bottle. FIG
5is a Ian view (FIG_5A) and a cross-sectional view

(FI G FiR)4 i5ta plie aoin dBGrery a6 amprosvertinnelisigvh@ie| éB) of one
YOGS bt {76 QVEIBREA Bk QMietetn Ih*éeov@}?ﬁdideQ dYved only part of the

main body of the bottle.
FIG. S 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 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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the bottle and term nating bel ow the cappi ng fl ange.
FIG 6 is a cross-sectional view of one enmbodi ment of

wanowverasol ded bottl e, wherein the overnol di ngPCOWS2®6/005656

the main body of the bottle and extends onto the
capping flange. FIG 7 is a glan view of one

enbodi nent of a packaged beverage, in an overnol ded
bottle with stippling on a portion of the surface of

t he omrer. 19ab 6 eebces v ddgrith @lusiating ohe RMO6&ASNT dfavprocess for use
diagramillustrating one embodi nent of a process for

%@WW&W&W%‘&%@F@Q@P%IC%HH%er nopl astic
cont aifgerg ; ) E l G?th L@nﬂ)e&'ﬁﬁp hys( e SodlpHfify ¥ tHebkdR) insulation

conpari ng insul ation propérties of one
enbotiésneinenecimbodionea aftiytce sxagiples v overmbddedtthesmaeplpstieseontainers
C?QJsaa'n%erPE”f"ern us a non- PET container. Detailed

Beser ption o THE 1 nventi on Overnol ded t her nopl asti c

contai ners and nbetaildd Defcription ofititedneeritioar eof have

been evel referred emjodi ts, th t hod

kg0 CRE SehobiRHE cGh e g ang el ot e ire Mefeof have
weﬁ\aeaermdp Lepefefed hbalBaRH, arrenﬁéthom 164kihgStheBéIRaifdrs icludes
t her nopl astic pol ynmer; overnol dlng an el astoneric

%9 sienpploprrtidig PEorsy oF 2 sentrigers whish omedent aghermqplastic polymer;

E\fe%glﬁmlg CF% R Oggl%{(ﬁﬁ) L‘r%‘c)eglap ek Qf fébst%ngorﬁmgf the preform to
ow nol"di ng the over nol ornrto formthe

fovm ranoiverewlded prediorme and (hiin bhwmayldble the dyewesldgpreform to form the

SPBLRE relhe, ORI BR300 G oL bR btave e
oseeffadvd pedadtion of afwids emdny OB @ik haMiﬂgc;tn oNRYCoating of a soft
%r ovi de enh nced visuyal and tactjle ch cteristi

chymateyFlR Ak Moy P e cubmeed Heehrdeqtye S isUSes eg vibrant
&ﬁ&gagbﬁl%u%%ﬂpsmnd)ﬁﬁff@\fﬁgca s p&@@ﬁé ' {rﬂpr@%q/ Bfippability and/or

thermal insulation, anong er t echni cal advantages,
thermal fipsulation, Himeag cheerrehm%lﬂ aqlwaytaa%yyqs dhe eomipineesbapplicially may
' g
BB ) or TR R X AL BB R
Sof t nhssneoﬁartnhﬁr eida&ttagﬂfe thec refatieze rsoftabssralf éhd alastainbmvermold
rface 0 cont ai ner

RaRHELERErE? oA sbtagh 1L (5 FigRolRd SR B, B1G i fine
ehang esall E]nd farpSelevadoml cfr:higsS Peherbirfact. hﬁus:peritnack Iﬂercohtamer to
have, for exanple, conplex textured surfaces,

bayer fox exealr: GPTERIET X turadomEfacesias rsTlen bRt f%@ed into the

J)IRGICSQI%E@SE coRtish) sﬁaﬂﬂﬁrﬁj@&ﬁfs 1$aY19'c§1ﬁ{olt ¥e GMBM@@ into more
| ow nol ded into nore rigi materials, such as a

ngtdmriabnwch B’Eal'cmmoyﬁéﬁ? capolymerd her ei n, the terns
a(r: g MPAY 2&d herefnhOfiR termb n&mprisé,ncéoﬂq%?ising,a nﬁilcluhglg Lﬁ&iliﬁ]c@uding” 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 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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intended to be open, non-limting terns, unless the
contrary is expressly indicated. Methods of Mking

woeatesnwiaded Cont ai ners One enbodi ment of the pPOTAS3006805656

depicted in FIG 1. FIG 1 shows the steps of a

process 10 for making an ovegnol ded thernopl astic

container 20. First, a suitable preform 12 capabl e of

bei ng overnol ded is provided. Then, the preform12 is

over n@l fRebrell OdmiENGLe ths iphgfoind Jleqmdanbyrahﬁcm deiﬁg of a

an overnold material 14, fornmng an overnol d refg

hermaglagtic P?lﬁ@ero‘in}PﬁﬂP%éfmﬁgéqc lﬂ?efénﬁ? §9YprBGHt ‘P"éfi‘éﬂl eart. In

§ g%n@.ﬂ( RBb Gnidat rdgcoﬁ{aﬁﬁﬁ BR{RMOW ERhSH B idjdbtiBh @ﬁcﬁdlﬁgq polyester
di ments, the preformis made by i'njéction nolding

empgsition into sl thesyable gremetvisrfomn npdeinatively, thegirefgrm can be made by
R e he art. In a

%@%%aw?%%ﬁgg rrie%ltl‘ﬂl an(?o ﬁ%g%?}r{:@rd&%f ormis fornmed by

I nj ecni meferal dn\xgilmelpsgltlyaeeve@mokdmgpssmdde () 1n3|a¢tm>nanoldmg of the

bI 0 | e ge

Iﬁqgréa? rrl%tlr{glt t%(é{ngc{y%n% t er D hglé(g’%‘l g‘utgﬁ a ,S(;I‘Jror example, the

mambﬁ |rﬁ:£y beldhens the| sfelmB rnecﬁ@ fil @HicE IROHefRM S malld@.g., using a
over nol i's nade i njection nolding of the

H%%h%maldﬁa EpGesg or havgpmeorteefclnwpwe@oléwa Pé‘lfﬁ?%r?é e preform can
SERURRLR 58 Bkl TR Sy S PPL M.
3] cgnbodugeprm gf ﬁlemg'r@hbmg 1pm¢Q§$ stgp prsgij@j,&s elastomer is melted and then
i c

s FOTRPRER ok b P POl s SREADA i e
hayeardavet the rtglgﬁl‘abprefcﬁmg Thelﬂsﬂch@ss ofsthe overnlotti mafprialland leesurface
enb dlmsn of theo rnDI %’ roce Ste$1 adsu .abl e b
SFA0t BIER b e e wip SR %Vé&f o sramilegdeperding ypon the
ParBERarediSn SneidbiaBoR DS BiéRtiRItElebrRbBEDPEIMAMEN an

el astoner |ayer over the original preform The

t hi ckiegisaligmative ehedinentdthievemoldedmeform an he mpde in a single

Qéﬁaﬁg') x%ﬂl}ﬁ%r QQO tﬁ?ﬁe&llag e, r@'ﬂo%ﬁ@fqﬁ% %%e% d, in which the

vari e of exanple gpenoTl ng upon the parti cu? ar

thewnaptestio psliymer zud the glagiémerireovgtmol deaageriol & svhudegeously injected
nt a aIt nat | odi rent, the

%loe?lﬁ@ﬁggbﬁﬁlé%r&? Vﬁm%igﬁtéun%ﬁ “a si ngl e step. For

ex arrp]lnepreaemd embcelﬁ:hmﬁsr; fhe osvessoldsd Ipmmm 3] ttdﬂefoﬁﬁéd into an

can sed, .in which the er nopl.astic poly

ehds@ t9RieL %@grmﬁawha@ew.raqldlas pUIREHR il mmgues and
cph]ﬁﬁén@ &nbWh Qn Ry 5’1@ S )Fof Qﬁarﬂﬂ& hthﬁrﬁt)&rs{nst@ﬁ ‘iinéi’fvlﬁélﬁ@é ﬁeatmg the

ructures. preferred enbodi ments, the over nol
preameldad pr@foma(ﬁ gh 8t mfrﬁrﬁd avem) votharheptingertotle sinailan éor that of the
DL LA A D0 G50 P e Ut
it thesfnab tapainaxyfoinn elith bemipeeatedrugy drdestretching rod.  Alternatively, 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 industry and the

food industry. A common manufacturing method for forming these containers includes
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overnol ded preform(e.g., in an infrared oven) with a
heating profile simlar to that of the non-overnol ded

wonrefsaom3mat eri al and then stretch bl ow nol di ngCThiS2006/005656

overnol ded preforminto the final container formwth
conpressed air and stretching rod. Alternatively, the
contai ner can be nmade through a one-step bl ow nol di ng
process, as well known to those skilled in the arts.

RcticH RoldiVéorPindl PRIRRAE, B HRh AR he eshtdiferd om the preforms,
adj usted to acconmpdate the presence of the overnold

PRenelq wage|oa e stagroiley sroldiphmamilariyipgsyims JHod mthods Are well
r : V. 0 -
e S e L
are tdisoldsedaindl. & dBasers F, §88,598rethé digclosunt off wkicls isf ipgorporated herein by
ckagi ppl. cati o i Nt he, car ed a
RineRs, D BrmeafinS I RubRl JBIRkHnAR g presence of an
oVtEMSIdEY . eldsta@eiiaD layenotf akd Wohtatherreprbfodnf or Inf @hei exgbodiment,
t hese contai_ners i.ncludesinjection noldi ng cantainer,
RGP APt ABHPTREG Hid® 956 L BR AP HP LRyt Jap pRUed single use
PEETRIIBge bdhtathddg)! BaySba@sdOh MR Bled@RNION bRItbhddd described
manuf acturing systens. Such nmethods are well known to
baveise I8 Riothercenitiedinrat, pommersial panipment liksolhah yed i renpreiring
gdﬁgg@%ggghi%&aﬁgéﬂﬂﬁ HPEY caﬁt.?n%ﬁﬁ 9R69e bitaU S Patent
, . , the disclosure o I ch I's 1 ncorporated
her ei Theli dastic S

adpdgste BalymSy anid

sl ymS R goods may be readily
adapt.ed to.acco dat? he presenc {&E anhqyerqplded I
el ast P’ie’gonpa‘i?gr Sofiaf% &0 A APRE© pr EFoPIYT ROgRe™: — one
efibiithémNthe GRAMSYIAl polynddt ainklbiése ofid) loir PiFBIBL polfcsterss In one
used.in the nanuf%cture of thip walled single u%g PET

frabedimet dhsnhermeniastio npglype telides § Relkwropyigne.  In a preferred
OMBSITREA S theC ARLAbHIRNE St RCG MRNRLH-a bBy@RAERE kerephthalate
enbodi ment, commercial equi pment |ike that used in
prapalitasst i Pregerslndlimenti Baaplyestire Rreviitible &fririapleging cpgbpnated or
e . | .

SORSRARES Wi ts Ma R ChnylF paREREP B R0l ot TRbitabie
pdigesteop limdtdec PEG woprigmers, npdpehdeneo dbpleirdate t (FEN), polyethylene
t her | asti ol.ynmer inglud ne qr_nore polyesters.
SRPIAAAR, BT nRICY | A TPROR okl b SOPRTBEY y FRPPEIY g m as
BEPG), )dﬁlfcﬁpﬁﬁb&iﬁ@d BinophUsEHET, aed tenbkediFEN¢opolyiRrs are particularly

t hernopl astic polyner is or includes a, polyethylene
vl gieearar Ay @6 pied i many gopfpigcApRbigatiReRt At Heed herein, “PET

&gnlo)&?r%}se It 1§ thobe{BRSsifidts RACKAGHA, §RT PARGNEARt BFing repeat
non-"car bonat ed beverages and oxygen sensitive

aitsefrang ethylsne glyod apd adliesids congoneriiasing a¢ppatsunéts §rom terephthalic
i ncl . .COROLYIRLS; | yet t % diaci

VBEL 5T R L 5. SO T g v
esmyopaigusodiichtico el grtes thapd 0vndiolodoalpbiyenk modificatfonPkakeg) on 100
gala 8%3“%:}0(@ L%#@)%&%@BB glfqlg %Tdioﬁgo%gorr]lgnt! Iéﬁ%ﬁ PEI?E:Opolymers are

well known.

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
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 second and fourth layers are
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useful because they are used in many contai ner
applications. As used herein, "PET copolyners" refers

woOaQotehoss1 conposi ti ons that conprise a di ol CcoORpPOUSEE06/005656

havi ng repeat units from ethyl ene glycol and a diacid
conmponent having repeat unitg fromterephthalic acid.
Desirably, in sonme enbodi nent's, the PET copol yner has
| ess than 20% di aci d conponent nodification and/ or

}ee;?cﬁedtﬂmna/ﬁe@%ﬁd Bk 1GRNRRP AN bR idécat i on, based on

100 nol e % diacid conponent and 100 nol e %d| ol

c onpdaérirefemed pmpgdimenspie praferm egneprizes # clligiipal injection-molded

é@fo'nﬁ @1@411&1%[ n @% #)% !enci M Efﬁfs}?rﬁ‘i‘ d?l@)émggdlﬁl%ﬁ@ t116 %form further
xanpl e ﬁ rm co conprl se a :P

sanipuisésU teperaisshionldewafoiming pertian,ta. middle opléndgind] q»drtwa rmf SLdestaatlally

3-.| ayer. prefor tructure, the .

i dpicPisgh, od bk Pl poth, hoRiGsi SRy g preform is

axbrphdisland avetantdllg tasdpyess er | ayers. I n one enbodi nent

of a 5-layer_preformstructure, the inside and outside

| ay erOngr @kadimgng obp Preéamet0 is sheymsin e 25 cfopy 30, which is

InQ&H' f)}h 11136'?‘:}6315 oddifg @ETGcJagéa IQETT 15@!)(@6@34 th?er&Qecf ﬁ\%ktftﬂlé'h%Z which

l'ayer” 1S a barrier layer. In ‘a preferred enbodi ment

telrrelngnsezﬁtots ﬁwwnapd e sapamg)ﬂanm digllow ﬂ]e@@mplmwﬂmb aé,dhere isa

ge:;}g%g}/ falin 1?1¥fc sectlon % Phr%tc? eers anggl &rgﬁééneéé glf 3n duaﬂé]/ 1ncreasmg

s;hau&ldi@ﬁneﬁc@;wmlwibf Dincreasing wlall ﬂilokyésb.nﬂélbﬁ'ahe fR0Otidn 39) there

of subst ant| al I%leunl formthickness, and a base-form ng

isereloggpte bagy seige 3% bodi nent s, t he preformis

ANDT RHSoANatEHY S5 PO bl dhdtaRspar ent . One

enbodiment of a preform30 i's shown in FIG 2. This

pr ef dnmrgeredaprnbdditentsrdbe ownpld}n@cquowmmisgﬁ mgpction molding of
T resi Nyql . t S .
FURRRER: SeTha ARG o S SRMARE rerorl S yidiion of the

8dstorBeicoovettheldmappatagpl fdepenge od4the phicelar Sunatigeligr @dsirgd for a

cyl.i ndri on hat te nat. in a.section

TS GRS e Sfhoibley Mhatverid bartRsepo i TR tglced to

ac;hievana degilee agktafe WAlsbft t BE1CHN @R ShanBelaO¥erialie cHBRbIIRY) or other

there is an el ongated body section _38. Overnold

&ﬁﬁ@nﬁlg]}' Areressing oupl q:rﬁtéonp,agq: gther faﬁtogr%qoempég the selection. For
fBRd Hﬁn&e?lsn} heeRN a0 dioddecit, SR QQ&Wfabﬁl%ﬁ of Biffdnt QOennold

mol di ng of tHé el astoméric overmold rmaterial wth,
watevals anayo differ.ndgpepding apon tiSe ulbimaio pseofor tdegign constralnts of the

avermol di ng nmaterial depends on the
géff?l?%ﬂﬁgﬁe&n? Wricti onal i ty desired for a particular

app! i Ti@taniont (thmfeoeafﬂlh@prefolﬁﬁ coverediy the waératoidainaterial can vary,

|on e, eI ect 0, achi gve a de
Debfie. o craBple, PR PHOETE Jriien ol 4he, Gyiaifiy boing made. Tn one
ghbdaRadit) tHeYoveRhol@éd @laterial 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 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 overmold

material is selected to be processible at temperatures and pressures compatible with the
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functionality. Processing considerations and ot her
factors al so i npact the selection. For instance, the

wdemsiw3istretch ratio, color, cost, and recyeCahiSkiospos6s6

of different overnold materials may differ, depending
upon the ultinmate use or desbgn constraints of the

over nol ded contai ner. The anmbunt of surface of the
preform covered by the overnold material can vary,
BeRaneling ptadesse3adipd e oRimbldenfAaial iscibleato cdeimbingfstrétoe with
cont ai ner heing nmade. In one enbodi rreniﬁe t he |

B areipraed igcethe herecrfelhe repultag Slovt Podredianeialgt efhe layer of
SRR HerhbRO VSRR G deanBhallfbd t6he & 1§ thbffoplastic
overnold material can covér bétween 50 and 95% of the
polymer suctyrer fiasechanical mferiople thoough geughisurfaterasymechanical bonding
ﬁ%q [ |l ess 0% of the exterior surface

I'S %g\l/c'g?gs. 15}50%85%?%%%%%%% he term "el astoneric

ov er ntectlavatertic avErmrobfed mmatdrial & seloctpb®i tei sofficionttp sofs thagit takes

t her | asti, ¢ el ast.oner that. c be .over npl ded, at
Bt e T St e A poeRtne . Dhear ARl Begiopiitc poymer,
BRe0édofbd PAIRE GBS blowAmBIdaiee ploBsks, SR DGFUéRAES , rididify to maintain the
overnold material is selected to be processible at

elaviprasria Qvewroldgdangierid dnitsesireichifpreldst 8hapPt h t hebl ow

ol di pg ﬁ%@cﬁ?@in, Sile t f3fth t‘tlﬂgmfa READ | fhsteRt | Bbud Qﬂlst%mers,

to conformngly stretch, wth the preform and take

phsombrappodified ¢lestoraersl anid mpdifiedplastinttetl ag thescadrn &now frethe art.
r.of elastonerd c.qgvet.nnl ded..mat er | I.$. separ .

R Sfenfy S PR S PR QT g R, iR 80Lka wien

sdnventiontle injéctionembhlivigC @buipmésy lindkdet polgoigfin radasgiiners (such as

surface or mechanical bondi.ng through.functi aonal
e T B P HAorbiTe Sh e U taaegrs (such
AR PoBinetsS o @Ihh&dpibpylfR sddf Eeh§Nilodifkal polydletin blastomers,
t akes the shape of the nold during and after
Preaeeplastingurethage urleRsomsrs.ngoyherleiip| sanohens o Flpstemerso rradyester
&9 {prﬁgs,afahgr c&ﬁgnﬁioﬂw t'ﬁ[%.]egf. ngSEéc =SByt hﬁn—ﬂhitjng, examples of
sufficient rigidity to naintai h the elastoneri

ovnemiathe avaitatle pveainoldmatedalsinclede WEBSIRYD | dirdtontva pesl Afmity

d hergein,theferm."thernoplastiesel as{.o "™ .
PPt S ARy ch il GORRARY SR, Al VEr oy Ol DSM:
aRthflert, f KadnfY asid veiafledy fr@SELArCorstraidn; i Santdpeene™ from
art. Representative exanples of suitable_ thernoplastic
Bt ME@L' Lningriee FerhepdpdetisMonarens: CaneRfipmoieknor Apex; and the
1ikd. et (182 AbiRHa18 i FRRP Heschittalit! BEtsBR], WRIcASnd Symp. 100:137-
el astoners (such as et hyl ene-propyl ene rubbers),
po(8P)ef m pl ast omers, nodified pol yol efin el astoners
(suc ter- S r ne. .

St yr ancgie WOl Ui ElC Sfom G/ Yo W iy lossthan
1 16e igrrop IThis teare favil ittt seperatidrestioemclng edhe/thermoplasticpolymer and/or

copol ynmer el astoners, pol yester
oV rmol¥i material. poly

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,
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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el astoners, and conbi nati ons thereof. Specific, but
non-limting, exanples of comercially avail abl e

woveasernwiaimat eri al s i ncl ude VERSI FY pl ast omer 2Q@/US2006/005656

Affinity elastoners from Dow Chemn cal Conpany;

Sarlink(tm and Versalloy(tm,fromDSM Dynaflex(tm,
Kraton(tm, and Versafl ex(t from GLS Corporation;

Sant oprene(tn) from Exxon Mbil; Uniprene; Tekbond;

Eloekeas, Tubvisags ensip abekis Qitodesainp digk anti-oRdens, adfisliddteal additives,

like. Sone aof these materials re further described in
%{(?’g@?ﬂg ptabifieess, ose '§§§‘B°W116b q 8tf asJoe 1(an9‘?5‘ nafiops dhggeof. In
erdaabdmAlnt, 4 9 Jg@lﬁﬁﬁﬁ’c[&ea% {nfpr&deAMRIB IooH R LG MatRSurs in a

adensrtylessthan .00 g/cc. This can facilitate
gepeaeittieg Psersrliney (9. 68 aith eonveerho g aasother sotbpdigent, the

OO T AP Aot R BRI 1 B hsion

éf dbﬁtedklvwwwndﬂﬂe c@fer;’mcriﬂiayer and tiive ungertsfiey thrimpplastiriagerl nm

ernopl asti c e).ast oner, desi ra
ot ¢ ras i e b8 SPPREY " eioli e Thaad Bl ppe SyeE saing
bpeadtioBho fernDo@Bmolded pRfdr@r aking tiRO 6l lﬁBﬂ&tcﬁfenﬁd]ﬁnQ\é&ﬁﬁ&itﬁ)ns if
material may include one or nore additjves., Exanp

e
érSIrs%s Jiop PRl P8 goh diffient g calogef Jesamer resins could
6QcPHAR R arEMtHf Wﬁéﬁrml 488hd GRS e rﬁJ)va?%i 5 A VoRtminer has parts

processi n? s, anti-oxidants, antimcro
af@bldtffm Oohmtfpﬂ%er mal stabili zers as t hese are known

| Pmt 38%62&{1130 %q%% Lnagiéﬁrgglﬂbd g ? 1S § ﬁ%}qg{‘, gl(l}.%.o%e depicted

batrinblded @réﬁfom‘t ue 1ﬁd€1udmlthdﬂ bhmpremw$ slhcﬂvnaln FIG. 2, and further
map fact rocess line age. g., in an air conveyor)

ER oo o S SR REROI THE 2 et Lpar @ sedion 36, Tn
brﬁsﬂ AR AERFROMBOho A d)/ RO VEHRAY ARG A &Mnﬁbé f?)nhgﬂ)(o%’rﬁlolded)
adhesion, if desire bet ween the overnold | ayer and
foreo vernigesr aryiag of the batsyreform ée.g. awpnngﬂ@lmmrt 0ﬁ$est;onb%8 or all of

t I
FRRGHR. 30 BUEEs T SeAchR gl i SRR SR SR B G Bfcions.
t wo dBlowameldmger nol di ng conpositions, if desired. For
ferent. kinds or _col

o1 as oY cetindRets & Bisvbrotipt o bsads SUE b fiplding. The

Parh® midtho8Ooft Hlew midMing esuVdll gwhl owh rmeaﬁd eﬁ%&ﬁ{eﬂﬁ fhe blow-
has parts with different | ooks or feels.

RTR¢Pes Wﬁﬁe%wmﬂd@@aﬁt@% rb#ﬁVﬂgloldsPrQWéMS wigll known in
kGt 3. The depicted overnol ded preform 40 includes
the base preform 30 shown in FIG 2, and further
i ncl Udeyve embatimentohe pyagmoled pmfomtnrimlacrerléﬂl a Upwomolding apparatus

ﬁagf(fr{gl a%%pﬁ?r n?cﬁ&i s&854 ngch %Eg%tgesqﬂe neck ﬁmsh 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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ot her enbodi nents (not shown), the overnold materia
42 could be fornmed (overnol ded) to cover |ess or nore

wofhodcheldsase preform (e.g., covering only part POT/US2006/005656

section 38, or all of sections 38, 36, and 35, etc.)
dependi ng upon the container1 product design

consi derati ons. Bl ow nol di ng neral ly, enbodi nents of
this invention can be made wi th bl ow nol di ng. The

Yiddw MU dBkE @i pdRhiehy TR AU Andr GniBd Witk ARMAteriof s@faces of
preferred enbodi ment, the bl ownol di ng process

Boldpertinas. Eh?;re@ﬂmmblpwn santaigerhas ghe semewe%ﬁruﬂw% pufer threads
AR Webagsg é%hgs et re}‘ on?hee ﬁd@?rb thé I'l]J%ttle undergoes
over nmo pre ormis pI ow nol
agnpmitat, alhdvmhito gfalarmguiqgwﬁs rrﬁlypicalb'c theocrvemmld hnzmrgibga@nds and
nec section having an
P 1 s P pro B P PR ERLBERSE L he conta ner
@vdﬁKMRthnaﬁﬁma | oner nol d section having an upper
surface forn1ng,the outwardly concave done portion of
a

the conViiengiela 9k overmoldady dpeyy ragidedisappingincan thgemade. The

basgolBd @6ﬂtﬁhet'rﬁayHEeTus%@H@1| éé%?ﬁlally} Qn}ﬂﬁ)%@ roERBaSe, WetsBna? care, or
conventional reheat stretch blow nold process, 'the

Phimecenre] mspdiet pReptesemptive ﬁxams.ﬁﬂeSr eﬁé@ﬁaékp tiwes of overmolded
t t at
R S e SIS, LR GBIl B ETE &L o0

axi al Ins¢rree¢robpdiroeht ﬂletchmtainen smﬂtl@si a mmnmdnebocdp dmvingpaer outer
d d d ||
SPed i TRiTion SR phssyin e St bod 5 Tofired B by mpjdine a

ﬂl@ﬁndp‘fastlélf)dﬂ?ﬁibkgﬁéfotnﬂtaﬁd bh Gvdriiibﬂ[ﬂg%ye@f:oﬂfdilﬁlnﬁ)glﬁﬁdaﬁﬁﬂ tdat least
radi al |y expand the shoul der, S|demall and base form ng

LR 5 s, Mgl WFges ¢t tBe eomitiaetbody 1 A PR enhedippRjy the container

Boty BeGEsfa BB £hdS &€ bhANRdedAButh &Ml sideRINPEIMAing from the base
cont ai ner has the sanme neck finish wth outer threads

ennido tpvwemeded mopth. f | ange as the preform The

r emai u a I
SOl DR TAI SR PR SRS R SRR, v
smyhndis:ahmﬂ mb]méets(}hﬁez:kvﬁrnsth whie obtes érgde f dispwsddnbeaween the open

ortlon manner ntainers A wde .
GigPR Gyt BPROE GBeee. Hhdw FoPaGHeto HE Gy Fiato Sl covers
B dRse difdCarViedetalld @ath GRNEd VT thd TBYerBEldets BeltelialT terrnmatlng at the
essentially any food, beverage, personal care,

pramadleag |Iea%n0tb¢r§ml?efhmem‘e afreecévélmqi‘iq \z@at@a@éﬁfp\reéﬁsthwase end, the
% Efﬂ 'a%dtt%%ﬁplg%ﬂ& gr nol ded contai ners include
ott ,

jars, carafes, coolers, and the liKke.
| n orféneepbeliimenitqf 4nhevermplded wewtainercisudhewn an dBESai4AeB. The

SR 3RS A e G i

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 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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t her nopl astic polynmer preform and an overnol di ng
| ayer conformngly secured to at | east a portion of

woheostoiadt surface of the contai ner body. | n ORET/US2006/005656

enbodi ment, the container body conprises a base end,
an open ended nouth, and S|dﬁyalls ext endi ng fromthe
base end to the open ended nbuth. In a preferred
enbodi ment, the container is a bottle. In one

shody ra%ﬂﬁmg tahQolRS6! & chSpify khwpdr38CBloR B tHedded sckafinish, a
neck finish with outer t reads, di sposed between the

toprspd eagtien Strexiendingnfom the43pping ﬂﬁmg&n@ body| sqctiged2 extending below
v he

IR i 2 R Y5 0Vt 7

melndesi aal ov’emqidingtayﬂgzahattch@rs:apmrr@ doldaxegien 6D temmioitingbelow

nmbodi. nent , e terlal cavers the, bas
B e ST e S o of B S T ot ¢ Sbeverago)
£00a05¢ 6% 5hlsAhe Iasht@sesmé &ﬁﬁalﬁ@nn ainer is shown in

FI GS. 4A-B. The contai ner 50 includes a thernoplastic

pol ynispotlss gmbpdingrh of @gnpyermelded; compipergisashewaking Fi-s¢  The

| Bt

A oL ey 2000 By PR B O o
fimighmS# hiefiviap pi mguﬁllﬁng@;apxang) rﬂdlyges@cbélow B tlersetded aimkgﬁnish a

B R a1 el Bl b Bt

v ahpedddidagon, anara biie todadt O BEHEM T thé @Bnthider. DThe B@itainer 80
section 60. Foll ow filling of, the container with a
Pelydescan qrermgelding 1%1‘\& fagté)overa sgatigs (2 anbeecliemfd apggxtends onto
e 5§1€ container 50. Another enbodi ment of an

g@&%ﬁ%ﬁghg'%ontalner is showmn in FIGS. 5A-B. The

cont eudes a thernDpIastic pol ymer body 52
Ergﬁt h]%é)g aI%C z%rpelmrl])é)aleag hg 8'%2{%&%1 %VCSI'Q%eEIépIt‘OP{Ide(g avrhgch 1nc1t%des the
bveiinslded aottzsipgr eThesteetmgnpoue thagrish mgsshtiah (blge carbonated soft

SENEHS) LIS R0, SoCh 90,53, 21 S0 BBl A L1 e

%ﬁ1@rﬁﬁ&beﬁ§b@vﬁﬂmoﬁl-ﬁ'l%r}?&—ﬂllgﬁédﬁdﬁs an over nol di ng
Iayer 72 that covers section 62 and section 60,

t er mi lawe egnbodinsi threpackasst hgvarresipdudss a qatainsbady having an
%ﬁt!ﬂj sjuﬁgce)oafnd b ﬁTtgrﬂ)? tsﬁa!c %&he}%n? fhe % 1@519%Hy gs%og?edtlﬁé)low molding

ever age osure sea mout h
z thetmaopistic polymanptfoen; mrb@dnoiémg laykr mnfalmhmis{ﬂedwrdd to at least a
coptainer is shown in FIG. 6., The t ali ne
P(ﬁ‘g?lb &Qtzle guféﬁ% dcep?tl atg? Ic%n%%laﬁr)pﬁg){, aﬂg as)e%eéa%e dé&posed in the interior
qxawdsfr tB€Borfaihdd) dheleshtdige bodyt Hpishlybifcloédsianiopghisg 4id Bmovably
a capping flange 58 bel ow the threaded neck
%FWP@ECk%m?Qﬁ@#@ﬂ section 60 extending fromthe

cappi G| RRES1ar nBaeRE Gl heIa 82 iR AL DoV ARAt includes a

blow molded bottle formed from at least a PET copolymer; an overmolded layer

bt

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 bottle.

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



10

15

20

25

30

the tapered section, and a base 64 at the bottom of
the container. The container 80 includes an
woveasernwiaing | ayer 82 that covers section 62 aRdT/US2006/005656
section 60, and extends onto the capping flange 58.
Packaged Beverage hi one paqgicular enbodi nent, a
packaged beverage is provided, which includes the
over nol ded cont ai ner. The beverage product may be
3 B&SHbE 07 8hol@nd92 wﬁﬂ(sﬁﬁﬂh’ﬂt #eh $Pfblddd ik a pofRi)of @ie surface of
non- ressurlze still water, juice, sports
@@pwavmkhﬁéw@v@r Ided contai ner may be used with
cold i 4 :
packaedpligAREIE: by REAGUE' G a1 BEAM Taften b&%‘*"ﬂded
mwt the swfaden ol thenaleamoliedt maieral Bspaumle ofhigr edftmesshand moldability
ntaln b i s, f.or ned
Ry s a7 b, RIFHEPE et Yot S o i g gl or other
ﬁ@]ﬁfa@feﬁ’tu??b}in se?mﬁéd fop agathetie &é‘stgng)umésl c@lforgﬁlhetrhéﬁ grippability
outer surface of the container bo ever age
ofi thphare of A R heg GXaRplES Yhan e e oo S formed at

StREH 38 BF th B mbMiReC éﬂl hAifidRs thd S853deAHeRNE BinBk ARSI foBm of text or
renmovably securabl e cl osure therefor. In_one

pistrres.c dvpicalbnBise feemolded driailsraayformeshenly fde thepvermold material
o [ bottl e forned
ré%fhfgﬁégg%ﬂkqﬁé#gg%gﬁfy rtﬁnggg%rnnlded | ayer

Rﬁﬂﬂhm@ﬂﬂhmﬁn olefin based TPE resin, wherein the

over ded |s conf y secure east
por t :‘Eg Vaﬁtlag‘ioﬂ ’o %8@1 e T8t 19 éecyglﬁ%‘ B prétorred
SEYRIIAERs, HeSPOREEL m&ﬁbdiﬁndhli&b zﬁﬁbdek@ste@ﬂﬁerﬁﬁiﬁﬂﬁjvﬂﬁmﬁld arfaterial
a packaged beverage is gﬁ@lCted in FIG 7. The

f

P¥ciba deemmpplodicarnbas, PriraiieRE L FoRERFOIE SvEBHlY sepagpied, for
&&HE[@J 1?5'11&901@ Jr RS & esvasionsl t@&ﬁﬂ(ﬁi@f{ seR qy%l% nB#h iMPET recycling

overnmolding 92 with stippled area 94 nolded into a
prgcqssqsn Ippet ﬂ@bcsiumfnadhe wfthod @cbldeertﬂm stapsdofrelipening (. g 2rinding,

-Elrredél 81911 licgcléer': é amers{ gtogfﬁﬁqta g?Jsr(PaCée’[ingla cLlEe\élqiakes),

ﬁldeﬂlﬂﬁ)lsd;&tﬂatﬁigtthe Ipaalcesbyf ther dvaemald mdtmai; MyEnﬁSm tha chieces of the

nol dabi reI ive to that of under.| r.igid

R o Bt Bl ordeaBine nplenpig g it s dited. Tn

52X &R T, GRN pIBRIcAI &‘{)hlﬂﬁéh frethod &5kl Eﬁéds GanOiE b&paArafbii B SBE-float

or for enhanced grippability of the bottle or other

POpPRSE; Hepne ebodithat of 2 sitiloat procesp, niese afithg elagtomerie gxermold
r (n1o1Me ]

B R0 op iU pua by e s OV EF Rfloffisic bibepobymer (e

BET popeiomezssinkTipthecttion, of theewaterfbathe nol ded detail s ar e

for negneoQ)claleie otf 9 nt-scgf 1n%vpercr>c%1sjs fcj)r g@etrﬁgfd"&k container is illustrated in FIG.

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 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 understood with the

following non-limiting examples.



10

15

20

25

30

and do not extend to the underlying thernoplastic
pol ynmer. Recycling Methods Advant ageously, the

wovasesrnwiaded contai ners nay be recycled. |In prePermusenos/005656

enbodi nents, the recycling nethods include a process
step wherein the overnold na#Frial and the

t hernopl astic polyner, preferably PET copol yner are
physical 'y separated, for exanple using one or nore
ROMNARY! Aihic)PCHN | HOCSOSLEIIRE 58D Sl PRI Botie PET

recycling processes. In one enbodinent, the nethod
i ncl vbesvarmeldsd 886 ndfbotiteopss Made( & fyllowsyr Alldiniegtion molding was

S | F t1i,Na, C..) 1t he. i he i nt .
BB B Jpb'shal Qoo i BRSSPI Gfbment. Finst, o
priaform Sep aizt iffogh 4 benpereiab€SDfgradePRIVENvIT, SpardnbnigaSC), which
| ayer f.romthe piec t he .cont ai ner. bod nd,th
WAL aeero it 1af Gt EEo By ek} B 'S0 ppm. A
56 P 2Bk FHnWhSHe bylinjedtRn SR &.a thédlStePatatufadf 270 °C.
separation nmethod conprises an giy_s E)ar ation or

si nk- fihgeavepsralé apderial app AHBEY| n%%t? HG gesuy (r-gtindepe based
@]'éoa ?’%’zﬁc ?1&1&8@1?10 Yok Enehlid$ t@%ﬁﬁ QY %e'@egn(?@i:n steB! the PET

op of "a water bath, whilTe pieces o e
pieformopisasansisriod gad phicgdir a cavily. where thecoysongldungtierial yes then

%,ngeg@grre m%f%ltea 81[1?0%6 f’l?g Pyg?otn%rat Q%%\Ee t% oﬁ r%x%'g?bﬁ o(fl Red and silver

I Ng pProcess over nol ainer 1s
tdléres bvahetliied DofBeGweRd. madecbyaddmputdad dloat elorents tol{B Affinity

are fed to a choppi n rocess wherein the containers
3?31%1?“06%%‘6388@%%@ M t%‘r “into many snal |

Pi ecepheRl thedVdrineldes prefifSRasiiA6RELPRAIA b @k SBEN bidvemolding
fed to separation process wherein the pieces/particles

wechiner Hisl everraelded preform pvas dicgied tosd fempsteiiy frowpXy t9¢190 °C, and

%gggi{itegggbﬁ&s 19m&§ lﬁﬁgoafﬁe@ﬂ&rmpl astic polymer 104

copolymer). The ods and articles of
manuf Hetaveandded thermpplastivdottlen ddrbited @dodztippabitity and recognizable

fal |l owi n on-ljimting ex | es. Exanpl e 1:

ngaﬁi\é\‘ﬁ?‘g??f 1S g SOl Re ST God 500 M PET Bottle An

exanpR 26 extkbord M 600045 0y easldsd 560 mEPETIHoots . Al |

T o et s P R B P oo

RERI(QF B dRstbmed)\(Peka hthe GRIANGIdaHRRE bvermolded

(ISnv(i sﬁﬁgﬁarta%tbu?g(gsﬁ?x%?ch \e/:vas dried ?n avermo ccaca
verdns g

baresl temnstade af 158410 16 rrrmplded prefirm wasdhgnijsyn into a 500
] -a P .
%nﬁ?étél% Flg% Sréré))rrg ?)r@]ntglegltlo]t& @ollogg RESIRID vbRRs @ge%g’%:é)y qldﬁlélg red

a nelt tenperature o
o giiven balormat tr thal TelamdaidORHS iredin pliomio ¢ermddids Flesovermolded

TR RS (D2

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
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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preformwas transferred and placed in a cavity where
the overnold material was then injection nolded onto

woheocRET63pr ef orm at a barrel tenperature of 21PCOMS2Me/d05656

and silver col ored overnol ded bottl es were nade by

adding red and silver colorapts to the Affinity PF

1140G prior to overnolding of” sone of the bottles.

Then, the overnol ded preformwas transferred to a | ab

EﬁﬁhﬂeﬁBQéyﬁkﬂmr@'P@JWotH@WNhllﬁﬁnW PFOVAOVEDsbld

preformwas heated to a tenperature from90 to 100 0C,

and bThsvevermeldedabastics medeiathxpmpler] Wenseot il Piprss @ & a simulated
%m Pr'b%eégv drmé gf?zge tvl}la% mﬂﬁér?e?it Qvak%:?t tﬂh@ged%)f Igil@rtpi%ges of the

6 I ppabi |ty and recogni Zabl e red I'ver
AtﬁiﬁmtysPﬁlri4Q® eesuoﬂweﬁtosﬁmmlesf thEweatgylagd Zhe dtedk pdevedg pfijhe PET

6000-45 PET Ih
Besss rdl'rcgag%/ E) tHD{)&?OH} g Wgter 1nstan$§1t t'Il(l}g oger{enof%l%c? Sl% and PET pieces

%&mﬁﬁékm)ﬂlﬁ%ﬁcﬂﬁlﬂﬁ(ﬁﬁ lafily (lﬁﬁdulft? r Ithil @stdse s1ﬁiu&6€tdm1ﬁe fsink-float
(Teknor Apex) éae ov rmold material overnolded at a
B@F?Sélmft%}%@lﬂé’f‘ﬂrp TdFGYf 02 $BUYYW- C. The over nol ded

E&%pre@ \m@e%yasm qum Bo¥Ie w@thmbaﬁd%édobasmeammo
bottl e nol | ored overnol ded bottles were nade )
by achm@jveﬂé@ld@i bejflesmpdeciol Exemmte 2 &erehait TeRiseascrs in a recycling
4 | A e.qv
g%?%segn% i} Ie{,J &Ere Igérélg{) gﬂb ﬁatgy,ﬁ{é egrgxr gi‘l)vlgggnq?ces of the
Reldhdnd éf‘ediOOﬂng rEslmlﬁiphted 81 thd hepr ofthe ety bt thewlear pieces of the PET

RS PP Bbf PR R R D SR oriro s d P g PR ieces
vRlel sepdifted Gnthakaier witkout lafly ﬂﬁfﬂrﬂﬂ?@ thés pratess Simulldat the sink-float

transfer into the _container. The over nol ded cont ai ner
BFO9eS8 I P crtions | id e piEing S5RaETer were filled with

‘E'Slhxhbﬁ% WAl fdus W rablaedBa R uctited £nd PAPMERNPEr at ure.
he water tenperature was nmeasured to generate a pl ot
of t eﬁwaeaeralrmowses deseribedAn Exproples 1 and-l @eregepeptd using different
T, Fan L t
BT RS SR Al SR S8 A 0 ok s vy
mmmeﬁombﬂghﬂ?ﬁ&mﬂ%g ion dire, bottiesD s fferenitieiagtomelsetldoewere used,

Lnsul ati on pr riy. Ex I : Recyclability of PET
f"ki}“@ SRE ﬁgf}fxﬁ‘fggﬁ{]{@"pﬁg@ﬁ%@%@ﬁml d The over nol ded

bot t | mssoffRARsds theXA e Rdidg We@edosubsmﬁlany ﬂfeeéhtlﬂasbdtﬂe Below the

sinmul ated recycling process, and the pieces wer

nerkding.cad iimothers sases, flieeovemepldpg eqvetpd on tb?:l@y%halﬁqféhe bottle.
AfT nPlthlC Ohl 104{38; ﬂe?e?lh Nard llﬁéﬁﬁgatg@ T?efér@tﬂ:e‘)f I\II(Qﬁ'ﬁcatlons and

wat er and ear pleces of the P pl eces dropped
variatihes ¢fche methofls mqledemesedesmi@d émlteirywﬂlﬁeeobamgs tmﬂhd@cskllled in

theesa{ ?}%dthg "%‘ regmecﬁg’taf‘ivedr FesS BN, at maodth‘]i1 ctmesr arla 10ns are
any di i cul't I'STproces S|nu EN)

intended to come Wlthm the scope of the appended clalms
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process in a conventional PET recycling separation.
Exanpl e 5: Recyclability of PET Bottle with

woehland3t n) 6000-45 Overnol d The overnol ded beCTius2006/005656
made in Exanple 2 were cut in pieces as in a recycling
process, and the pieces wer g imrersed in water. The
red or silver pieces of the ?ekbond(tn) 6000-45 resin
floated to the top of the water and the clear pieces
Wt claie PET pieces dropped to the bottom of the water
Instantly. The overnol ded resin and PET pieces were
£€ parA@ﬁl@tﬂocﬂﬂr Iha ﬂgﬂg%ﬁ o\%ﬂ:nla%& cﬁfﬂéinéii cbhipigahd:y. This
process simul ate e sink-float process in a
convent i opAvidRER prefoyn formgostaines theipsrormEsemsisag @ thermoplastic
(ﬁrlgus Overnol ded Bottle Structures and Pol ynmers The
pé%%ral processes described in Exanples 1 and 2 were
repeat ed uedrmglditigf dneslaatvimetio besrmntdsndtenad budiahlpadslagoition of the
%? | ow, . and bl ue) ferent shaped bottles, and

°§ﬂﬁ%ﬂ¥§“%¥h€BV @dot overnol ding on the
bot t | es. BlohWiAbrig tkd @@hﬁél&écﬁpr&*oﬁﬁ) toNBfre at! 5 @flmolded container.
i ncl udi ng sonme acrylic-ol efmcopol yner el astonmers. In
sonme cases, the overnolding covered substantially the
2nt i e sthodef plainy iy wheesein Belovermeldinggontainer istarhsyerage container.
cases the overnol ding covered only the [ower half of
tI P t | .pAQr
v enrishod el bRREy T Bl PlenTphtel GERHRRIGRL Efmor
potydsterks and devi ces described herein will be obvious
to those skilled in the art fromthe foregoing

det ai | ed des crlftlon Such nn%%fkﬁatlo s and

Gar i atieoHet A dd Y PHIRISHe ROBGIE Gpmprises a
JigetRnRe Reshifalad dpoldes! aim 1. A nmethod for meking
an over nol ded contai ner conprising: providing a
preformfor a container, the preform conprising a
$.her rihelnaethadcofipddinne rwhemeﬂimlv@rm@gl mpferdl pomprieasijadhermoplastic
QY Qggld material over at |east a portion of the

ormto form an overnol ded preform and
blom#nnldlng the overnol ded preformto form an

@V er Miededhqiosttddimel, whareinlihe on@iohidmatbria ligselecied from the group

SO PO VLo BB R Y A e fAmers. e o P gt clstomers,
&Bﬁ!ﬁﬁ@?ﬂl?{ﬁ&ﬂ 95%11\{&? lan& 66ihatREs MBRoLI NDr e
pol yesters . The nethod of claim3, wherein the

thernDpIastlc:folyner conprises a
7. The method of claim 1, wherein the overmold material is selected from the group

consisting of acrylic-olefin copolymer elastomers, polyester elastomers, and combinations

thereof.

8. The method of claim 1, wherein the overmold material has a density less than 1.00
g/cc.

9. The method of claim 1, wherein the overmold material further comprises one or

more additives.
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pol yet hyl ene terephthal ate copol yner. 5. The nethod of
claim1l, wherein the overnold material conprises a

wohetesrnopd3asti ¢ el astoner. 6. The met hod of cl aPaT/AIS2006/005656

wherein the overnold material is selected fromthe

group consi sting of polyolef#p el astonmers, polyolefin

pl astoners, nodified polyolefin elastoners nodi fi ed

pol yol ef i n pl astomers, and conbi nati ons t hereof . 7.

fhe nEdehashaf oftdigi, lvhetdie Rl dheldrenddy aﬂdm{red aid@ beddcted| from the

is selected fromthe %ggup consi sting
SHOTRy IcpRsishp@ ePIRTaREsp & X, okt algl?laﬁ%ﬁssshppeﬁey@smcessmg aids, anti-

&h@ﬁﬁso FRficroBiafageRBRhOak] @RiARCIRbmbhatidfigndsdthod of
claim 1, wherein the overnold material has a density
| ess than 1.00 g/cc. 9. The nmethod of claim1, wherein
the oﬂ@nmihqji oifelaimi b wiiagin e blow meldisg rasass aoruprisssepreheating
dditiv he cl ai rel one
B\ i TR A o g e MR
consi sting col orants, UV bl ockers, lubricants, slip
H&J eNt'Bhe MR AG 1@ wdSreirotht ovéniolliBd nditeridantdvisisy @bty of the
ents, thermal stahilizers, and conbi nations thereof.
erﬁﬂﬁ¥eﬁ§§ﬁ6UmBF“3ﬂ&PWWTmfmhereln the bl ow nol di ng
process conprises preheating the overnol ded preform
dt the preheated preform
ﬁg. '%gﬂﬁé%ﬂgﬁfgmgh%g%%g%%h%ﬁere|n t he over nol ded
materi al  eceepmenbadjboving yn obter fuefacaandran duteficrepacsf whevein the
over d n r
con?alrrl'galiJ lbgcﬁr 1§ %og‘mccg lb glf“ﬁv errrlcﬁ%mféy H'Iggeopnqgshg ﬁglz&?reérgfongf aélge
and an I Ntagr badrmsdad elaywh ewhich tdmsprisent A thermdpic | dastomer,

f or.ned a.th | ast
SPGB s e ericg o Bydnier sl Db e bady
t hernopl astic el astoner, conform ngly secured to at
iéﬁaStTH%cB%&bPch%ﬁmtlbewﬂbﬁﬁ%b%erf ace of the container
body. 14. The contai ner of claim13, which is a
bottle. 15. The container of claim 13, wherein the
ther nbipsl cevtainer pbripine r13cWh1§¢ih§b%t1@n@0RhSﬁpr’mer comprises one or
@ﬁk%%é}ﬁ 16. The container of claim13, wherein the
P astlc pol ymer conprises a pol yet hyl ene
t er epht hal at e copol yner.
16.  The container of claim 13, wherein the thermoplastic polymer comprises a

polyethylene terephthalate copolymer.

17.  The container of claim 13, wherein the overmolded layer comprises an overmold
material selected from the group consisting of polyolefin elastomers, polyolefin
plastomers, modified polyolefin elastomers, modified polyolefin plastomers, and

combinations thereof.

18.  The container of claim 13, wherein the overmolded layer comprises an overmold
material selected from the group consisting of acrylic-olefin copolymer elastomers,

polyester elastomers, and combinations thereof.

19. The container of claim 13, wherein the overmolded layer comprises an overmold

material having a density less than 1.00 g/cc.
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17. The container of claim 13, wherein the overnol ded

| ayer conprises an overnold material selected fromthe
wanroespoosnsi sti ng of pol yol efin el astoners, poPgolustews/005656

pl ast omers, nodified polyolefin elastoners, nodified

pol yol efi n pl astonmers, and nbi nati ons thereof. 18.

The container of claim13, erein the overnol ded

| ayer conprises an overnold material selected fromthe
29! OURhE ehsthifidr dTQ:lé?lfrl B Fhbietir @ik Rfvbiol@ ROy fiBher comprises one or

el astonmers, pol yester el astonmers, and conbi nati ons
InMEﬂ@Wm@819 The cont ai ner of cIa|n113 wherein the

over nol ded | ayer conprises an overnold material having

de [
2 ar A eI B ART o e B P or A8 aBANE REIGLed from e
g@m MSlﬁfﬁrge)faJdlﬂjratﬂtSJéE/ bldckers, Tibeicads tskip ngenta;fprqcbsammazis, anti-
rein.the q addi.tives . are s rom

‘P‘ nﬁr%ﬁ“%‘ﬂg a§?‘}t§1 eﬁlalég’gﬂ‘??ﬁ’t 4pd ?R?b‘B é ere"%

l'ubricants, slip agents, processing aids, anti

20X damt gentahdr dtickAiahik abvhéi@iﬁﬂﬁéovehﬁ@lﬂéﬁiia é‘rto@bérls b 2Rk &ity of the

and conbi nati ons thereof. 22. The contalner of claim

ouger svifese f the prrsmolded pestiaiesd | ayer covers a majority of

the outer surface of the overnol ded container. 23. The

ont fC ,

Fas. S Ronfher BB F5p b B By B ERipaNEor 0.1 mm
tofs mmhai m 14, wherein the bottle is cylindrical and

i ncl udes a neck finish mﬁth outer threads di sposed

b et we @g tcgg tglgg p %tPcle nd f ‘ﬂ] relw lsh lggrg;ia{_rgradqglgludes a neck

ﬁlﬁmlﬂg&i{&r’cﬁei&%edlgﬁﬁ&i ke itk cpefl eVRE lnfoutM dnl adBppREiIange

of the overnolded | ayer termnating at the capping
flange. 26. The container of claim24, wherein the

v er ride denfaineryaficlaim2ds whemia the geermalded faver coivers sl hage end and
e i BRI cr el e R DR iy BB 0
Shore D 30. 28. A packaged beverage conprising: the

TONt aihe ebntaibercdfailaim1B;, waerdinahd evemaljed tyspwsed therbashend, the
|nter|or ﬁgace of the contai ner. 29. A packaged

Hidayaflsgad B15 50 TRy
27.  The container of claim 13, wherein the overmolded layer has a hardness less than
Shore D 30.

28. A packaged beverage comprising:
the container of claim 13; and

a beverage disposed in the interior space of the container.

29. A packaged beverage comprising:

a blow molded bottle formed from at least a PET copolymer;

an overmolded layer comprising a thermoplastic elastomer, wherein the
overmolded layer is conformingly secured over at least a portion of the outer surface of the
bottle; and

a beverage disposed inside the bottle.
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a bl ow nol ded bottle fornmed fromat |east a PET
copol yner; an overnol ded | ayer conprising a

woOhersropd3ast i ¢ el ast omer, wherein the over nol dedT/uay®e/005656

is conform ngly secured over at |east a portion of the
outer surface of the bottle;,,and a beverage di sposed
i nside the bottle.30. The pagkaged beverage of claim
29, wherein the thernopl astic el astoner conprises a
pol yol efin plastomer. 31. The packaged beverage of
. ai Mipd OpachitiCbiveldls OV RLER! S dwhayar tes tReREsIAAL Celastomer
fromthe PET copol yrrer by a nmechani cal process. 32. A
eRmIpiNioes afpolyoledigypdastomyt.an over nol ded cont ai ner
conprising: chopping the container of claim13 into a

| uralit f DI : - USjgn ' [
B oot helizel bRERge RUHEIT I RIREARATIRA: H b
frora thetBRT qobelgmsr f a mbehanioaltpadcar body. 33. The et hod

of claim 32, wherein the physical separation process
conprises an air separation process or a .sink-float

Fepartatiebad fir gecyeling 28 pverrpoldsg SPHYPFSITBHERSr m
conpri si NghoRide RS SORRIRS bf GaiROI3%iRBIa pir wmi@?eis;t@bl e

for blow nmol'ding into a bott|e; and an overnold
mat eri al , usihg cth nesshgmidak sspagationepieeRss A8t sepatateadheopigpes of the

%%&Hécpﬁ?er ?r\éﬁlrth@{)iei:eg the %oﬂﬁhéljbgay.()f the preform

33.  The method of claim 32, wherein the physical separation process comprises an air

separation process or a sink-float separation process.

34.  Anovermolded preform comprising:

a thermoplastic polymer preform suitable for blow molding into a bottle;

and

an overmold material, which comprises a thermoplastic elastomer,

overmolded over at least a portion of the preform.



