OVERMOLDED CONTAI NERS W TH | MPROVED GRI P AND METHOD OF MANUFACTURE THEREOF
Cross-Reference to Related Applications 5This application clainms priority
to U S. Pa0enty/1RgpRi cati on No. 12/099, 404 filed April 8PCRAB3009H9th is a
continuation-in-part of U S. Patent Application No. 11/307,700 filed

February 17, 2006, now pending, which._appl.i i op_cl aj he benefit of
U.S. Provisional %‘iﬁ‘ﬁoﬁgﬁ R F‘E%%/C“%Eﬁ,%&g‘?‘%‘% tg’%]dp @FﬁET%gg 2005. These
applications are incorporat ed RSt IURAERURECTHAREAEe Iin their entirety. 10
Background of the Invention This invention relates generally to nol ded
pol ymeric containers, and nore particularly to nethods for making

over nol ded cont ai ners, which enhance the gri ppi ng of the containers.
15Pol yet hyl ene t er epht hal aCEOS@I@ft)reb@sted‘ﬁgﬁjﬁgépp eafiomave been wi dely used
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can slip froma consuner causin contai ner ¢ o spill.

This loss of gy, 708 Mdd RbrZPE XROB0E oS heMliap, whith hpptidatfoRd Mgl Product
(e.g., a container containing a beverage) that has been stored at |ow

t enper at ur e (lengfit, of ihS . Prowfivna expplicationiNo. 686 784 tfilddoviates & 522006 oom
tenperature such that water condenses onto the outside of the container.
This | oss of Hiespanpdicationsasrieeosprratedhereiny aelierenee intheir enticetyised in a wet
envi ronment such as containers of oral and personal care products such as
mout h 25washes, shanpoos, conditioners, shower gels and body washes. In
addi tion ' Background of the Invention
This invention relates generally to molded polymeric containers, and more
particularly to methods for making overmolded containers, which enhance the
gripping of the containers.
15 Polyethylene terephthalate (PET) based polyesters have been widely used as
container materials because of their good mechanical properties and barrier
- properties. Containers made from PET, however, typically have hard and smooth
surfaces. These surfaces are difficult to grip, and containers can slip from a
consumer’s hand, causing the container contents to spill. This loss of grip is often
20  exacerbated when a filled container product (e.g., a container containing a
beverage) that has been stored at low temperature (e.g., in a refrigerator) is taken
-out for use at room temperature such that water condenses onto the outside of the
container. This loss of grip is also present for containers that are used in a wet
environment such as containers of oral and personal care products such as mouth
25  washes, shampoos, conditioners, shower gels and body washes. In addition
containers that are used for household cleaning products lose some of their
- gripability when a person's hands are wet. Such containers include those used for
dish detergents and for tile, tub, shower and other hard surface cleaning. It
therefore would be highly desirable to improve the grippability of PET containers,

30  as well as other thermoplastic polymeric containers, especially for product

containers that frequently find use in conditions under which the outside of the



containers that are used for househol d cl eaning products | ose sone of their
gripability when a person's hands are wet. Such containers include those
used for WDKKt BRgents and for tile, tub, shower and ®ChaIS200a10809%ur f ace
cleaning. It therefore would be highly desirable to inprove the
grippability of PET containers, 30as well as other thernoplastic polyneric
cont ai ners, easpdiesd dnd/ok apepowsihaids aentated prisr tolvatufingage Ak uyedf i nd use in
condi tions under which the outside of the containers and/or a person's
hands are wethesin,phé isrms ‘@rippakleir andg‘gripeabilty” wesesdo thercharactenishie of @r s

"grippable" and, "grjppability" refer to characterj.stic. of a surface of
a contai ner tWERceHf& Goatamsy é‘ak‘?fleﬁﬁg@efq f%qtlﬁ?ﬁmm Y"Hg‘l}tts PRIRE{TRME ONF S m one' s
grasp. 5O0ver %Ls ing or nulti-conmponent nol ding has been widely used in the
injection nmold¥IAg i ndustry. Overnolding is essentially defined as a process
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resins by way of injection nolding. Wen there are two Overno g
conponent s t higjetémhmolding indwsoy. Ovimmiding desentisliyeddfined as®prdtddgthaOver nol di ng
has been used in the cable 10industry for many years, and has found

i ncreasi ng i rpredusss finishedieemipaainés it fwaerdnere thenmeplagisddsedi rednsstyrways. | n

t hese industrigs, many applications conbine a soft touch terial with
rigid parts. offiegnimaldin Wheh dherans TP ewra@lﬁ%qmem&g@mémﬂe%, bet t er
tactile propenti-e and Ji.npr Qv Hippablll ty. The nmost w del y, used net hod
of conbi ni ng aéll Oslgfcpo%%sq}@le%loﬁgf@ﬂn I &’gﬁ%%;glggg?%qeﬂiuﬁeg lgﬂleg\é?lﬁe 15surface
of a f1niRNCAnihg e mGRaRSard e RAl Htfeasibh Atk Hlel iduseisPaiP! di ng of
the soft material "directl’y onto the rigid material creates the finished
product part dohsuzlgdodsdndiggiesabl thesedndustics drardyeaphlitatioascdntbiggpdoft sof t

touch materials onto rigid containers at the tine that the container is
bei ng pr oducel@uchmnaterial svith rigad pargst Tihgsofy tansk materialsemevidnimmowsdnol ded | ayer s
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used method of combining a soft and rigid material is by overmolding onto the

15  surface of a finished product such as a container. Traditionally, overmolding of the
soft material directly onto the rigid material creates the finished product part. It
would be desirable to provide techniques to apply soft touch materials onto rigid
containers at the time that the container is being produced. This is a part of the
present invention. Overmolded layers are applied to container preforms which

20  results in the overmolded layer being a part of the exterior of the container after
blow molding.

| A significant improvement in gripability can be achieved in a

“combination of improved grip designs on the container and an overmolding of the
'areas of these grip designs to enhance the gripping of the container. The objective

25  isto increase the gripping of a container by improving the grips built into the
container as an integral part of the container. This is particularly important with
regard to containers for personal care products, where in addition to the containers
and the person's hands being wet, the exterior surface of the container and the
person's hands can have a layer of a soap. Soaps are well known lubricants. The

30  forming of grips on a container and the overmolding of the grips of a container will



bl ow nol di ng. A significant inprovenent in gripability can be
achieved in a conbination of inproved grip designs on the container and an
over nol diwgQ 2009/26@2ar eas of these grip designs to enhan®€Tius200g90899pd ng of
the contai ner. The objective 25is to increase the gripping of a container
by inproving the grips built into the container as an integral part of the
cont ai ner . Thiignifianpyraducathadioppingd cordainerabeing usglan avet envirommeritsier s f or
personal care_products, where in addition to the containers and the

person' s handBlpisiangtieeof thewembinaion ek the aripsersthg contpiaeragd e ner and t he
person's hands can.h Ve all ayer of a soap. Soaps are well known |ubricants.
The 30form ngoVSFmgfi?(g@aSWa contai ner and the overnolding of the grips of a

container will _SLOREANOIRINAR: biReORBLIN BlriRU BhARPwRET NO used

in wet environnents. This is an effec e cormbrnation o e grips on

t he cont aisnerenhiited BEprNEfiNBlicRAnIBE SthétfunctdnsleRd td NMMKE @eSe Xigat S in the
packagi ng industry to create a container with 5enhanced gri ppi ng functions

and/ or ot her feates witheyt nagatively imphétingahe PIBE er atber thernfophestio resycling hout
negatively inpacting the PET or other thernoplastic recycling stream

Furt her nor e, f§aRe Fasthesmeregthgeecxistsn pagd ipHie Packaageilndnsy focreaie gickat e such a
container with .costheff%ctf%vesepr ocess. 10Summary of the Invention Methods
for maki ng oVePHYICH N A SRS pzi?%?S“br ovi ded. The overnol ded containers .
advant ageously provi de enhanced grippability as well as visual and tactile

characterjstics, enabling innovative agi ng.designs. The net hods of
manuf act i’ acconpl i sh t hese coﬁ{rﬁmgf‘?@%gmei&% in a cost effective
manner, with 15no0 ' r}iémﬁ hoBaGH j : [ ﬁ’ﬁ ans.
In one aspect, t hemﬁg%o o%‘klml ngb{?ﬁ%?&é&gn %r?%%eﬁlr?xggfoaé@g 0? e géeeps of
providing a ploafaierd efd%nt@%e@@ﬂy Etdi?ﬁfe,enhé]ﬂed)%xgip%ﬂﬂ}ﬁ@r%ll &ivixgiaPaniiher nopl asti c
pol ynmer; overnol ding an el astoneric overno material over at |east a
portion of t hactie efavactaristicst enablibginnovetiae padkaging designse The nygthodeofpr ef orm i n
the nold so that the i . . . .
manufacture accomplish these container advantages in a cost effective manner, with
15 no or minimal impacting on materials recycling streams.
In one aspect, the method of making the container includes the steps of
providing a preform for a container, the preform comprising a thermoplastic
polymer; overmolding an elastomeric overmold material over at least a portion of
the preform that is to contain grips; orienting the preform in the mold so that the
20  overmolded sections are adjacent to the mold grip areas; and blow-molding the
overmolded preform to form an overmolded container with the container grips
being overmolded with the elastomeric material. In one preferred embodiment, the
overmolding container is a beverage container. In another preferred embodiment
the container is any one of a mouth wash, body wash, shower gel, shampoo, or dish
25  detergent container.
The preform can be made from a variety of thermoplastic polymers. In one
embodiment, the thermoplastic polymer includes one or more polyesters. Ina
preferred embodiment, the thermoplastic polymer is, or includes, a polyethylene
terephthalate copolymer.

30 The overmold material is selected to be processible at temperatures and

pressures compatible with the blow molding process, so that the overmold material



20over nol ded sections are adjacent to the nold grip areas; and bl ow nol di ng
the overnol ded preformto form an overnol ded container wiwth the container
gri ps beiw@0wéaramkded with the el astoneric material. | RCOAS2003W10F ed
enbodi nent, the overnolding container is a beverage container. |In another
preferred enbodi nent the container is any one of a nouth wash, body wash,
shower gel, shabipaoconformitighstiehe tvethdlengrefoant aidrigee. thd flappofthorasultiag be made
froma variety of thernoplastic polyners. In one enbodi nent, the
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el astoners, block copol yners, elastoner bl ends and conbi nati ons thereof.

Bl ock copol yr?élP)éS'i ncl ude styrenic, co-polyester, polyurethane, polyam de,

pol yol ef i n bl ends efJ I : . , .4 materi al
has a density IessmltIa ﬁeaﬁ%é_(gge Jgdf @%&hﬁ%ﬁl %ﬁ?&ﬁyﬁ??ﬁ%@nﬁogﬁé,@%
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sink-float operation that relies on density differences between the

t her nopl ast i cagpedug ismk-flvatioperation vieat nadies omdensity differéhices letweemshed nat eri al
optionally may include one or nore additives. Exanples of possible
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The overmold material optionally may include one or more additives.

Examples of possible additives include colorants, UV blockers, lubricants, slip
15  agents, processing aids, oxidative stabilizers, thermal stabilizers, and combinations
thereof.

In one embodiment, the container includes a container body having an outer
surface with integral grips and an interior space, wherein the container body is
formed by blow molding a thermoplastic polymer preform; and an overmolded

20  layer conformingly secured to at least a portion of the outer surface of the container
body that are to comprise the grips.

In another embodiment, the container is cylindrical and includes one or
more hand grips as an integral part of the container. The overmolded layer
comprises an overmolding material that covers the hand grips that are an integral

25  part of the container. In another embodiment, the overmolded layer covers the
integral grips and a part of the other wall areas of the container.

In yet another embodiment, the container is a non-cylindrical container,
such as an oval container, and is provided with integral grips that have an
overmolded layer. The overmolded layer is a polymeric layer having a coefficient

30  offriction greater than that of the surface of the blow molded container., That



15agents, processing aids, oxidative stabilizers, thermal stabilizers, and
conbi nati ons thereof In one enbodi nent, the container includes a container
body haviw@ 2a09/136t1er surface with integral grips and anPChUSeG08/0399pace,
wherein the container body is forned by bl ow nol ding a thernoplastic

pol ynmer preform and an overnol ded 20l ayer conformi ngly secured to at | east
a portion of intledesunmeng sthef thonesod blo wenal dett aintadrer, poefgrablyformeadefrdnpa conpr i se
the grips. I n_anot her enbodj nent, the container is cylindrical and
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areas of the contal anot’her "e nent, container is a
non-cyl i ndri campeeing M @htaikdeApas an oval container, and is provided with
integral grips that have an overnol ded | ayer. The overnol ded | ayer is a
polymeric layer having a coefficient 300of friction greater than that of the
surface of the blow nolded container. That includes anong other things, a
bl ow mol ded cont ai ner, pref er Be{Desgription pf he\Eigwey copol yner; an
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conform ngly 0 | east a portion of the outer surface of the
cont ai ner cor@?‘?ﬁ(ﬁgh%ﬁgﬁ@ht ainer grips.. Brief Description of the Figures

Figure 1 jos an el qyafré 21 o @Waflbn dieRTThRbMainbAkith &S o PerPVREARY lash thayer on a
portion of the preform
grips produced from the preform of Figure 1.
Figure 3 is an elevation view of a preform that has an overmolded layer on
an upper part of the preform.
Figure 4 A is an elevation view of the front of the container with an
15  overmolded layer on grips on an upper part of a container produced from the
preform of Figure 3.
| Figure 4 B is an elevation view of the rear of the container with an
“overmolded layer on grips on an upper part of a container produced from the
preform of Figure 3.
20 Figure 5 is an elevation view of a preform that has an overmolded layer on a
lower part of the preform
Figure 6 is an elevation view of the container with an overmolded layer on
grips on a lower part of a container produced from the preform of Figure 5.
Figure 7 is an elevation view of a circular container with an overmolded
25  layer on grips of a container produced from the preform of Figure 1.

Figure 8 is a cross-section of the container of Figure 7 along line 8-8.

Detailed Description of the Invention
30 The invention will be described in more detail in its preferred embodiments

with reference to the drawings. The invention may be modified but will remain



10Figure 2 is an elevation view of a container with an overnol ded | ayer on

the grips produced fromthe preformof Figure 1. Figure 3 is an
el evat i orwo0i2ew/136712 pref orm t hat has an over nol ded | ayePCOUS2090p99&r par t
of the preform Figure 4 Ais an elevation view of the front of the

container with an 15overnol ded | ayer on grips on an upper part of a

cont ai ner pr ogiuGg thefpr@entieenavetonceptof Figure 3. Figure 4 B is an el evation
view of the rear of the container with an overnol ded | ayer on grips on an

upper part of a cdiiguae hehovw optaford Orvdiclt s ajowérextandéd pargor B &hd adOFi gure 5
is an elevation view of a preformthat has an overnol ded | ayer on a | ower
part of the pieeRORIM Puvith reads Ak Alsewaithewpper pestion istarrap sehilangsdd with an

| ded | [ | t of t gi .0d d f th
preform of FiBHAGREPe e T Vhieh SHPRaP B YR Tefh Ty (Bt BIeR SR cont ai ner
ith h . | 5@;}}[3’ f th
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Zvi ?: og g giene &eﬁnolaﬁtlaydregbé%mopa)ivgﬁctpafre IheUlshyRn RO pREbHE 0l Muegnt i on
scribed in nore detail in its preferred enmbodi nents with
ref erence to dvesnadailayays20(3handi 20 maionthkyedsof abmit Hi08 dnrbtd about 5 r enai n
mm, and preferably about 0.1 to about 3mm. The width of an overmolded part will
- be determined by the area of the grips that is to be covered on the completed
10 blowmolded container. The overmolded layer will have a U-shape with any excess
material on the bottom of the container blown from the preform being removed
from the blowmolded container. The blowmolded container 22 formed from this
preform is shown in Figure 2. The upper part of the container 22 is the same as the
-preform. There is the neck 12 with threads 14 cap seal flange 15 and the transport
15  flange 16. The container 22 has a shoulder 21 and a container body 28. The
container body has a bottom surface 29 and side surfaces 24 and 25, with each of
these side surfaces having a plurality of grips. The side surface 24 has grips 26(a),
26(b), 26(c) and 26(d) and the side surface 25 has grips 27(a), 27(b), 27(c) and
27(d). The grips 26(a), 26(b), 26(c) and 26(d) are covered with the overmolded
20  layer 20(a) and the grips 27(a), 27(b), 27(c) and 27(d) are covered with overmolded
layer 20(b). The overmolded layer is only on the grips which leaves the full front
and rear surfaces of the container free for a label and for product information, some

of which is legally required to be on the container.

25 | Figure 3 is a preform to be used to provide a grip on the front surface and
the side surfaces of a container. The preform has an upper portion 32 and a lower
portion 38. The upper portion has threads 34, cap sealing flange 35 and transport
flange 36. There is an overmolded layer 40 on the preform. This preform is
blowmolded to form container 42 of Figure 4A. The front view of the container is

30  shownin Figure 4A. This container has a neck 32 with threads 34, cap sealing



wi thin the present inventive concept. Figure 1 shows a preform 10

whi ch has a | ower extended portion 18 and an upper portion 12 wth threads
14. Al so w0 2009é126per portion is a cap seal flange 15 aRATAS2G09a39900 t
flange 16 which supports the preformthrough a preheating and 5when it is
conveyed into the nold. The |lower part 18 of the preform has overnol ded

| ayers 20(a) féande Zﬁ)érhi)trammcnhﬂarge 3bn Tae thradingrdody 37 has pheefoar surfhée 49The
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and 27(d)jar EFlgﬁ}Eﬂﬁeqh%fetlbre@i/&fn'fﬁ?ﬁé?%ﬁ'rfé&%(b)mtfhtllbelIﬁé@@(‘b?érlﬂ)i ded layer is
only on the grips which leaves the full front and rear surfaces of the

cont ai ner fr erecdsses geip h&bdﬁ(be.nd)tHetD\MSchthunmlnenrfearrmllmSema]ﬂlyethefsamh| chis
legally required to be on the container. 25Figure 3 is a preformto be used
to provi de a agthefrent viemeofthigiie 44ur f ace and the side surfaces of a

contai ner. The preform has an upper portion 32 and a | ower portion 38. The
upper portion has threads 34, cap sealing flange 35 and transport flange

e o2 YL el AYEForA St A ALALRAN TR JREAL 98 Tl o

bl ownol ded to form al ner ure ron VI EW O
cont ai nerysi s §g @Bls)m trdhsporofimye 46 Tii@lo%veee&tn@hrs%fhﬁ%)raoﬂﬁeﬁds ag2 W th

t hreads 34, cap sea i ng

overmolded layer 60. This overmolded layer will have a thickness similar to that of
the overmolded layer of Figure 1. It will have to be of a sufficient thickness the
cover the lower portion of a container when the preform is blowmolded to form the
container. The blowmolded container from this preform 50 is shown in Figure 6.

20  The blowmolded container 62 has a shoulder 63 and a neck 52. The neck 52 has
threads 54, cap flange 55 and transport flange 56. The container body 57 of
container 62 has a front surface 69 and a bottom surface 67. The upper portion of
container surface 69 has label area 59. The lower portion of container body 57 has
side grips 64(a), 64(b) and 64(c) on side surface 66 and side grips 65(a), 65(b) and

25  65(c) on side surface 68. There also is a recessed grip area 70 on the front surface

57. This container will be gripped on a lower part of the container during the

dispensing of the contents from the bottle.

Figure 7 shows a container 72 which has which has a circular cross-section,

30 This container is blowmolded using the preform of Figure 1. The preform is placed



flange 35 and transport flange 36. The contai ner body 37 has a bottom
surface 49 and a front surface 39(a) with |abel area 41(a). The upper part
of the comDabienenedy has an overnol ded | ayer 40 and a @CIr{ySe@emd®i@ar ea
45(a) in the front container surface 39(a). There also are grip recesses 47
and 48 in sidewalls 44 and 46 5respectively. The thickness of the
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front surface : i: tai 1 be gripped on a | ower part of the
cont ai ner dur‘ioﬁél%e?;génz%@gée%nog}ieﬁlg&g é 8 contents fromthe bottle. Fi gure 7

shows a container 72 whi ch has which has a circul ar cross-section.

15 Essentially any shaped container that is to have integrally molded grips can
be made using the present processes. The processes are not restricted to any
particular shaped containérs. These can be oval to polygonal from triangular to
octagonal and beyond. In addition when polygonal the sides do not have to be
equal in length nor the container be symmetrical.

20

The process for making the overmolded preform is described in U.S.
“Application No. 11/307,700. First, a suitable preform capable of being overmolded
is provided. Then, the preform is overmolded with the elastomeric material, for
example using known injection molding techniques, the elastomeric overmold

25  material injection molded onto the surface of the preform thus forming the
overmolded preform. Next, the overmolded preform is Blow-molded, for example

“using stretch blow molding. The non-overmolded surface of the preform and of the
blomolded container will have a coefficient of friction COF) of less than 1, and
usually about 0.2 to 0.8. The overmolded surfaces of the preform and of the

30  container will have a COF of more than 1 and usually more than 1.5,



30 This container is bl owmwl ded using the preformof Figure 1. The preform
is placed in a nold having a nold cavity with a circular cross-section

i nner surw@ceeoy¥mnetizi s the negative structure of the conP@TrASR00OH3IWING S
Figure 7. This container has a shoulder 74, neck 12 with threads 14, cap
flange 15 and transport flange 16. The contai ner has a body 75, a body
surface 76 and a bottom surface 78. About 180 degrees apart 5are grips
71(a)171(b) and 73(a)/73(b). The grips 71(a)/71(b) have an overnol d
covering |layer 20 )‘:paﬁrforngeand@ malcfiony3yar)etheftbermoptases paymersolteorieng | ayer
20(b). Figure 8 |s ac tlon of the container of Figure 7 along line
8-8 of the ccﬁw bordpagnt, Bﬁﬁjiael?@n astik Poly Wé@s Qng Q1 mﬁmeﬁgrs@f Inppe

Cayers 20(a) sl R EG I ?gﬁﬂ? & R easonit i, & ERR ol ded "
layer with t@ngoaimen@ql@éthelfm&plpﬁuspagﬁawﬁror ﬂl\éﬁidké‘é’gﬁ%é}ﬁyleﬁ?t@f’c hii@lare V€N the

container is being héld, and part when a uct 1s belng dispensed

from the contwpolgmen Sl&thbl@lpol&bbtbrsgﬂidhﬂletﬂiﬁ“ @ﬁﬁlymempolyﬂhﬁlgné hphthawer nol ded
grips. 15Essentiall g{ anY shaped cont ai ner t is to have integrally nol ded
e

grips candbe (RENe, lhesophtéelem glyeal cunsléfiss] ammphavs BEEsopalymere not
t t t t t The
bolygonal frﬁﬁs?r? Kiiiapvs as BETGS G modineeyBoranor PLslaand e Rkanen
pol ygonal e%%f&’o%%lyﬂ?qﬂﬁ% BL}%}fﬁaﬂ &?ul%g%%ge fhf%ér%n%é(h f t h& cont ai ner be

symmetri cal , rocess OI’ mis

descri bedg n dﬁpf@eauemmcl?s%a H&eﬁp“l’g-ﬁé%@n?&@ rei%ksrtétthos@c&uhgssﬁmnetm ef orm

capabl e of being overnolded is provi ded.” Then he preformis overnol ded

with the el asdontpeisé £ disheipoaknt Haoing expRaminits fisimghyemeglydohjreld digsid nol di ng
techni ques, the elastoneric overnold 25material injection nolded onto the

surface of t h@rrmoacfrmhmmg\meat@nm flgmt'lﬁépf@heélcrmldd&tsmléy,om samdNext , the
overni ol ded preformis using stretch bl ow nol di ng.

The non- over rRMRPSHNS: ?@cpg‘: OQOPPg{ F@qgﬁsﬁﬁ%‘%l/e fliagid COMPEREA! ded cont ai ner
e AR b Lo RO Ghg i O
15 % diacid component and 100 mole % 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 known in the art. In one embodiment of
a 3-layer preform structure, the middle layer is a barrier layer, the product-
20  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 recycled PET layers, and the third layer is a barrier
layer.
The amount of surface of the preform covered by the overmold material can
25  vary, depending for example, on the particular design of the container being made
and the size, number and placement of the grips. It is an objective to overmold the
grip areas and to leave as much space as possible available for labeling and the

decoration of the container.

30 The term “thermoplastic elastomer” includes elastomers, plastomers,



30 container will have a COF of nore than 1 and usually nore than 15
The preformcan be made froma variety of thernoplastic polyners. In one
enbodi merWw9 2009126 1er nopl asti ¢ pol yner includes one or nBECEUSA09039¢rs. | n
one enbodi nent, the thernoplastic polyner includes a polypropylene. In a
preferred 5enbodi nent, the thernoplastic polynmer is or includes a
pol yet hyl ene mediﬁq:ﬂwlambmezre, andprujdy't%)ndrplas&marsatblwkpopqlmemrlﬂendsahdjdk)yE’ET
copol yners, pol yet hyI ene napht hal.ate (PEN), polyet hyI ene i sopht hal at e,
gl ycol rmodi fiasdheseaie 9%1 TaﬁoBSPS?FPé‘FaUVG 6’6?%?5@9 élllt%b KHERRPPRSTIPETG)

ner s

d d dified
p:a?'? : culrrgr: yleﬁ%%amr EVB‘J:CEUE%YE‘?%%?“ &?t gvee(l.#(?l?'? %%VOBM%W%EQMHIB%DI i cations.

As used herei OYHP&? hat conpri se
a diol corrponlg%l%ld vyl(lﬁlgﬂlroéel%%g{latsj Slrut@ﬁsgs?e:ﬂglrln&eetﬁ%g ycg ‘5%"&“ diacid

Corrponent shaviligoniee @ddifidl fosydlefmelisesmaitsaet aﬁeﬁmlﬁne@@séthﬂ%d in some

enbodi nents, the PET copol yner has | ess than 20% di aci d conponent

modi fi cat i on aoplene ahé styranhmodied pobylolefiompestoarers, therinbplesiicivoethanbased on 100

mol e 15 % di aqi;d conponent ?,nd 100 nol e % di ol , conp ?nent Such PET

copol yners araasigamars, pergligroletin copolysaer edastameys, palygsierq aSFQW‘é-? apt ef or m may be

nown it he rtee e R e e o IR Bnlesdi S?Imns%’ Hiure, the
mddl e | ayer d5i08ha kel intilf PERGHON™ A060RAGH Kaaaver and the

external |ayer are polyester [ayers. In one e a 5 | ayer preform

structurey) t hdastodsreio WbvoCh&hidsl ¢@§m a8elink' v aha VeskN@SY éond BSRES, the
second and fourth Iayers age recycled PET | ayers, and the third Iayer is a

barrier | ayerDymafex" nﬁrﬂMn f arsiL drseflex Of fromé}[pﬁébmomlom\&mm@rdnywlr he overnol d
material can 25vary, glendl ng for exar‘r‘g}(e on the particul ar, design of the
X&n

cont ai ner beifFn Faxen Ma Lt Yrapgne d ekpondp Mogpreagkekrondfor fekngri ps. 1t is
bj ect t h

possi bl o avai }5 EHBY ifeuirey Bl et LGB HER ner - s0The

term "ther nopyashibi S}rﬁﬁtlgﬁﬁﬁ-@ r(lpdggges el astoners, plastoners,

15 The thermoplastic elastomer desirably has a density less than 1.00 g/cc.

This can facilitate separation and recycling of the thermoplastic polymer and/or

overmold material. The layer of overmolded material on the overmolded container

has a thickness of about 0.05 mm to about 5 mm, preferably from about 0.1 mm to

about 3 mm. The thermoplastic elastomer desirably has a softness/harness less than
20  Shore D 45, preferably less than Shore D 30.

The overmold material may include one or more additives. Examples of
possible additives include pigments and other colorants, UV blockers, lubricants or
slip agents, processing aids, anti-oxidants, antimicrobial additives, and thermal
stabilizers, as t'hese are known in the art, as well as combinations thereof, In one

25  embodiment, a slip agent is added to improve container-to-container friction that
occurs in a manufacturing process line (e.g., in an air conveyor). In another
embodiment, the overmold material may include compounds having functional
groups to improve adhesion, if desired, between the overmold layer and the
underlying thermoplastic layer.

30 Generally, embodiments of this invention can be made with blow molding.
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nodi fied el astoners, and nodified plastoners, block copolyners, blends and
alloys as these are known in the art. Representative exanples of suitable

t her nopl a&0i2009¢126820ner s, whi ch nay be used wi th convenPCoA&R0WMZWEL | On
nmol di ng equi pnent, include polyolefin elastoners (such as ethyl ene-propyl ene
rubbers), polyolefin 5plastoners, nodified polyolefin elastoners (such as
ter-polyners Dhe @iridué /BB 0dPSIUIW aiveding trestcilri@oan. (D gicfored embbdialeaf,i n

pl ast omers, thernoplastic urethane elastoners, acrylic-olefin copolyner

el astomers, pthk phst-moldngrboase camprésesia prefdinrabdad stsetethdpwaiolSprocessi as, but
non-limting,,k exanples of commercially avail able oci/,er m&?g%ﬁéeri al s include
VERS| FYTM pl aiStWsheknown dn ke @ity Sughra/progess campases PEOVIGIBg R atibgan conpany:;

i nk d [l f fl fl
From S Cor ptRges P s R PGP Es SOHOmR LT R ctRy i aBReret SR Bonc:
El exar; Mogpr &%ﬁéd lglrﬁzr rg(gldécf wﬂaﬁ,n%ggﬁ)%ﬁfprﬁegn (@ tleh R prefofk Of these

materials are turt escri be ti'nt, Macronol. Synp. 100:137-42

(1995) . 15ThethehedplaRat, 3eéviding b asdld wWith adhesld califyhabiag o idamet sutfacede than 1. 00
g/cc. This can facilitate separation and recycling of the thernoplastic

pol ymer and/ onegatier efithelatriesseoriegrip af¢edn tlyreoldshvigyvianeroudfant, wremingahe on t he
over nol ded cont ai ner has a thickness of about 0.05 bout 5

0o Mmto
preferably frbiefosmdnthegnald gavitycsodhas the ebastamer1aysr tsﬁé}aﬁﬁbltoa'gﬁ fegalv st oner
desirably has,a softness/harness |ess than. 20Shore 45 . pr rably |ess
Chan Shor e D 48 af ast O5E G 60 0eiog “ash AT R PRIGHT i SirEoBh Y o
addi ti vesyp Ex i s i I her
col or ant s}o W&’gpé)%ﬁ%rgé?ﬂﬁﬁ@roﬁic%ﬂ w(gltr?fdséf?ﬂpe égég;s{edrﬁl %?g@g‘i ieﬁ’gﬂgﬁ gs,

ant i - oxi dant s gttt theineg8Re of thaddiehdt vas grigmda bh eHersatfacet dlihid haldcavityas t hese
are known in the art, as well as conbinations thereof. In one 25enbodi nent,
a slip agent femaddedntoldedrrpn@iner wishthei gngrar¢accontammting mkyerfafitlet | on t hat occurs

in a manufacturing process line (cle. gah[; an air c nveyomi. | n anot her
enbodi nent, t Hlesterery nbew inearamerglallygyailagic squipmeshio Al Bokbeantainersinct i onal

groups to inprove adhesion, if desired, between the overnold |ayer and the
underlying thernoplastic |ayer. 30Generally, enbodinents of this invention

can be mage with bAWerQW overmolded, blow molded container can be made. The
overmolded container may be used for essentially any food, beverage, personal
care, home care or pharmaceutical product. Representative examples of suitable
types of overmolded containers include containers, jars, drums, carafes, coolers,

and the like.
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The various nethods of blow nolding are well known. In a preferred

enbodi nent, the bl ow nol di ng process conprises a preformreheat stretch

bl ow nol d process, as is well known in the art. Such a process conprises
providing a preformthat has an el astoner |ayer selectively on the preform
to conformto at |east one grip area of the 5desired bl ow nol ded contai ner,
heating this preformto soften the preformthernoplastic, providing a nold
with a nolq §1V|ty having on its inner surface the negative of the at | east
one grip ardz'fn the nold cavity inner surface, orienting the preformin
the nol d caV|ty so that the elastoner |ayer is adjacent to the negative of
the at |east oneAdiavpmalkied contapacritngrevgdsripmromnirisiagpbéfomelded bl ow t he
pref orm wal / e, &l omer
Payer of | Re"Sret AR Sl ALE LI Ii0E TRl R IR Y RS O
area on t héuagughdsat mflfﬂt»heimlsuﬂwmndyuﬁ,bt fider surfacdindw lefb bidesiiréont ai ner wit h
the grip ar i h St oner, Ther rcially
avai Labl e é’gﬁ?%ﬁg @CWOHETU?ML@%% Contua a0c ) wmigileas ne o‘ia’thu H:;f,)?rrge

over nol ded, suﬁh@vanduitedeiﬂ sicopdréicnbas caiy beq, ndeip aT&Pa)veuem!dm dridacont ai ner may
be used for sen care, ,hone. care or
har maceut CESOTBE it ¥ R reRERtavE A PR ST Cu b DR or

over nol ded eamn;hm nl@:chasitcnﬁdlUhdﬁng:@lttxﬁﬁdﬂaﬂ%ﬁlieﬁbﬁ gredfetiiian iheabafiesnt ¢rool ers,

and the |i ow no| ded cont ai ner mnth i mproved grips

conpri si ng H‘“‘B ”dvvcl?‘?ﬁl“g]%‘& "iéﬂ?&?’ﬁ@fw‘hﬁ R Be QO Hinar Pf‘éé‘}"‘yéhﬂf ®cont ai ner
di spensi ng e@xiohmer, R 1L AR NAAsIRRFYs FAY bighe rib hRALT BUbAGRer, ﬁ:afu@?[hcsur face
and a rlght side surface and a left side surface connecting the front
surface to limearggy saifpaeaekihe gpddasrirego! plagencione of the right side surface
and the left side surface has a grip area, the grip area overnolded with an
el astoner to forma bl ow nolded container with the grip area containing a

| ayer of sa&id eI/\a@pamrldudtq@étaekacgtl@nlerm habieise the cguside siréast and the ddfict i on
greater th f r S ont ai ner,
wherein t hgmgtr?h?‘}(’g%grﬂ Hd%?%p has tgé (ﬁayegtip%cgsigl dﬁﬁ Eg%ﬁ%h%r’d dg{ldmghe | ayer

of elastoner is only on the grlp area of the container, IeaV|ng the front
and rear surthces, of t cont a w nol ded
cont at ner - ab. 1 n or Bl PR B bt e iR STk SNl et o1 de

surface each have a grip area, the entire grip area having a layer of said

el ast oner . ed C nta| r.as in claim]l erein the cont ai ner
is cyllndrlcal %cﬁﬁéﬂﬁm aoﬁﬁﬁ? @j%mbWBhNWEWBQHV inRiethew t h

i mpr oved gfcbaﬁl@in&%avtlh% (ﬁ)ﬁﬂh@l B&dy d\él\élcﬂgmﬁlcﬁ&gﬁcahﬂgEmb@lﬂ%(ﬂféﬁim@bg&}ﬂt ai ner

di spensing exit, the contalner hody having a front surface, a rear surface

and a ri ght'2¥inga fionr y5aee: Anepr aw}f?éf:@n%ftaéhlsbukf%aeéwcwﬁﬁée% i"ﬂ‘gSLtIHéCfront

surface tocbhRefifdthe S8hf A6Bsc WRRY Rhmufthed GRS &a®fonk REHeirGht sigé de surface
and the left side surface has a grip area, the grip area overnol ded with an
el ast orer , Stifaseiad Hsdele gt Brnbas agipare Hiy sapprearoemalfet Wiaa an el ast oner
llayer sel e‘é?a%t‘éﬁaley IR MRS &ﬁﬁ)fl @fh@ [519\/199&“ aQh cmntn?lhtah?asgh 'cﬂsl?rhw%ta]ag the bl ow
nol ded contai ner, providin ﬁ cavity having on its inner
surface t heelpdiyaly |<\1ﬂéhﬁbﬁlcﬁ0he itgﬁﬂqnﬁmaﬂeahq ) llthhei <mblll<r‘d?l@‘a\ﬂil(ﬂ@bd| aen@mesur f ace;
orienting ﬁ)nﬁ/ id?h Ji%lli] With & %\%]d@b& FRYL b iR ndd? g'&lf?}ct'ﬂleq gﬁk@@[hg Sher IS

adj acent t egatlve 0 area; I'nj ec into st he preform
to blowt hewpnleﬁemmi@\eﬂ\fﬁtymmct heiascumﬁamie*l e mlhfemnmll tilma:xaxkd tapityhseriabihet he

el ast oner 0 ct.t ve of e grip area
on the surf%%g&e dyéhgﬁﬁ % °&.t‘%f%&#§®ﬁ%l”bpul”ﬁ%?déaéé%HWaﬂﬁer with the
grip area poiftrai toibhgy gelpayem wfll E)ahdsuafacc of the mold cavity whereby the elastomer

fayer of the preform will contact the negative of the grip area on the surface of the mold

cavity to form a blow molded container with the grip area containing a layer of said

2



el astoner; said elastoner having a coefficient of friction greater than the
surface of the container, wherein the entire grip area has a |l ayer of said
el astonmer, and the | ayer of elastoner is only on the grip area of the
container, leaving the front and rear surfaces of the container free of
el astomer. 5. A nethod of nmaking a bl ow nol ded container as in claim
4-wherein the right side - surface and the left side surface each have a
grip area, the entire grip area having a |l ayer of said elastonmer. 6. A
met hod of wRkibngr; silklawomed 1ﬁem5@@msa&i&&mf asctibA g g,ﬁﬁlyfr waetheturtlcabne4 or 5
wherein the cqntalp has y |ndr|cal cross-section. &3 .

container, wherein the cntuc grip area has a layer of qaid elastomer, and the layer of

elastomer is only on the grip area of the container, leaving the front and rear surfaces of

the container free of elastomer.

3. A method of making a blow molded container as in claim 4 wherein the right side - -
surface and the left side surface each have a grip area, the entire grip area having a layer

of said elastomer.

0. A method of making a blow molded container as in any one of claims 4 or 5

wherein the container has a cylindrical cross-section,
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