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WO 2006/089375 PCT/AU2006/000251 A LID FOR A CONTAINER AND

A PROCESS FOR MAKING SAME Technical Field The present invention

relates to a lid for a container and to a process for making the lid. 5
wBankgrsurtd of the Invention Lids for containers are generaliycknovymekooizs:

example, lids for disposable beverage containers, such as foam or paper

cups, are known. Such containers are generally used for containing

peatEy PORIAIGONTINER 2{Er A'PRGIICSSIF ORINZARINGS AME

cold or chilled beverages such as soft drinks, juice or water. 10 It is known

to provide lids with small printed ezfemtmdsieddvarning signs such as

HOT.or COLD .on top. of the lids to indicate that the cantents contained in

the CoRTAET bt R G SO rBS e, TG B PR B A e e

Jpfinting does not provide a true indication of the actual temperature of the

contents of the containe A R4es! i RIPMida Meigination of the actual

temperature, it is known to provide is coextruded (two layered)

thernéhiorarnisalas se Jrstidl i iishvon & of thenale dide fondisisabdmbairerage

HERROCHIQMIE SRS P UGHsA5E 1@@%9%&%@@@%&%\9@5&@1@ used
f(:harﬂlé%es .un(aer trée a;%pllcatllon ?&f heat or c%ollng to .rowde an in ication
Sf (HE TBRPErATHRS SF ARSI SIS dtitiifetPinte EhnttifaPeaiitaife dopy dEining

$iddamckIntiddteveragss thelcortaihédnimatésiabisstaer hot or too cold for

handjj i f O ligl | SGI c
T L

Hererr by Yelroranea. I iRdiontRs thatfee fFORtcath GRMbEReY in the container
disadyvantages-eepetiaadvastagerssthatcublikatheusaafiheiFaoebt 9Riside a

Materials nplagle,dik hotles, shons.and conainers which have
realvey{ ICK SU sraesa W ere the use O ermocnromic
substargderisratavivel ysirdghiioned il hoted itaineetids, Busheswolfegrovide

&éﬁ%@@%%ﬁ@f@@ﬁ@ﬁ%}ﬁcﬁmy %%U&E%é 0Lt Waieh QhIess AR IBINF the

more particularly of the order or less than 0.5imn and typically of 100 to

Ao tRIEIESE RSN G THECHrBISe e BFIRE IR SrURTERSH Wich changes
thésmiehnphiiatinatefiatstby: canliantionabriéans afdiceonmpsdmisednperature of

ﬁﬂgﬂﬁ?&r gdﬁ%qggdqﬁg%ecé%%éﬂ&s %'%%?é&t 1%,”}%' rﬂg %ﬁ%ﬁﬁ@ﬂg&h&%@d%e contained

material must 30 be a to produce a‘desired colour coverage.

ISHFHAL R AL SR sEARB&Ediag % sHscRnproatien: aQresremabidsuch a
Ry welkigpw Rrecassesomitivtoestandareseyie i acaapsulaied fortorporated

acljgle to the mas Q%CQ with1 \}\r;%@irr‘ll?éeg%% rates %ﬁg Wh@n a

RS T SERPRTIS By & 9% LB M AV F T o RS FP AR LR and
effective dololyrniagdisdies imékedss ot b2%eare thpicallyreguirbdrfihin drink
1?6%9@;[ %{f%%l%’ﬁm BB HOWREch have relatively thick substrates and where the use of
thermochromic subsiances is relatively straightforward, hot container lids, such as coffee
cup lids, are composed of thin substrates of the order of less than lmm, more particularly
of the order of less than 0.5nmm and typicaily of 100 to 400um thickness; accordingly the
properties of the 1id by inclasion of thermochromic materials by conventional means are
compromised.

Another disadvantage is that significant amounts of thermochromic material must
be added to produce a desired colour coverage. Standard pigment dyes can be added to
lids to produce a desired colour by well known processes, with the standard dye in a
capsulated form added to the masterbatch with minimal add rates (2-3%). When a
thermochromic dye is used however, in order o achieve the desired and effective colour,

add rates in excess of 12% are typically required for thin substrates such as lids (lower
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WO 2006/089375 PCT/AU2006/000251 2 add rates of 3% to 4% of

thermochromic can effectively be used with thick substrates but such add

rates are not suitable for use with lids). Further, when not enough
Whemigetipéiic material is added, the resulting colour is insufficiantenc/ 060251

density and it is necessary to increase the add rate even further in order

to produce a denser colour. The s usedf add rates in excess of 12%

Armpramisesthe supciimlinearitnef the ldhecrauss. MRICakn mick substrates

therrég}chromic dyes naturally have an enlarged particle size compared to

U B P Ay S35 S 10 ATSIPR Giei Sarko r et fr it i GRCROt enough
thetystmendwhickriabitaidizd, thibhenlcomponentsaaiioieidie liddenbey and it is
' ited. far hat bev ontainer. lids. The particle size of the
e R st e SR Sl e
USFittleedA daeie St ehéy fooeaPEIY eUb B stgaltisketey gfdhe lid because
t@ﬁpﬂzl:mmﬂo &ﬂfdﬂﬁ&@yﬁ@?tﬂt@fﬂlijﬂlﬁﬂé@iﬁ ?hfwg%@ ?%@Q\@i&t@gﬁﬁﬁr@ﬂ%fﬂﬁndmd

ransiucency., because,ligs ar typl rmed from thin substrates of the
R ot e e RS e . comms o
reie@se0of0e2Y6 oflthve tivelich defrofisibldstdnasiid Godéntcaniviecteiner
19!@.8'@%%%l%fﬁ%%ﬁ%@/&i%&d%%ﬂﬁﬁk%&%g PRI GRIHIH ana

a "cold state”, on heating such lids to a'hot state t  becom o
18 REROHPINHA 5! Bcian tonRR dp e mredam arnrssiitpide dosthervaplication
Tmatelrieofiherradobrdsdic substances is that when the thermochromic

subs}\ &hﬁgﬂgﬁ, To its cold ambient colour under heat, the firs
ol R AR AR B e R Bt el S rom

thghtbsitierey thhergrobidassihpno0maris|ldenmpianbbhvqwevbd bis include in

saesingrhigheradeian drie ol umio 2B%RLIRE HRermOLhieRiGSURSIARCS lour
%E%ﬁerﬁ) difference to the trans|ucency of the lids and which, in
[¢)

which
Gy ot Bt e ARAF R Far HIBS Bran eI cIFbRfring such

View 0
herate ddlointthettsihdulrstate tedsbrsely atfeats cenc e Aken sdherstiuiwalhis
ANfegrity.o id.. resuliing in li ittle. ich tear/crack :
A et BB e oo
sHRARes SRR DIt BrRbleshim exlEumgetient denfbmicoaridiaappoars to
adlLring smaleefagibsRicSuchapittivighosiolesepmipanisepeth thenSkenuh with
n%ﬂgﬁl%ékb”ig %fo%hz%fig %le §re£/é]alu%ll¥ U desi{g}ﬁble. The problem of 0
fransiucency is exacerbated by the mettiaicn Bt regrindFom oR- Gurd? of the
thesayerdep i ehalpsrnem wiithenliok kayer siifrichore gritie traslbesingl wdebkdsia and

viHRRAErdi3038R R0 RIRRYIRCHN e A5 8.6 QalEULINg @?ﬁ%ﬁﬁ%&ﬁ@%& Shaterial
irgrk:grmgchromlc substance is applied to a top layer of a lid and regrind is

1680 S BURAR RIS, ARacthetd KeHsatethfo e et statestihe of the lid
reolong chahetiesuitstiritiotimthyérsrasuiting in dess,af@otenthaid not durable,

AEREUEE DGR RO AR WIS RATUHA S VideRE When ioR ImPaCt i
thermochromic particles during manufacture. Such pitting or holes compromise both the
strength and flexibility of the lid and are visually undesirable.

The problem of transhucency is exacerbated by the inclusion of regrind from off-
cuts recycled i the bottom of the 1id layers which regrind may be included as a standard
step in lid manufacture as a cost-cutting measure. When a thermochromic substance is
applied fo a top layer of a lid and regrind is included as a bottom layer, and the lid is
heated to the hot state, the colour change results in both layers resulting in loss of colour
and translucency in both layers. This is particularly evident when high impact
polystyrene (HIPS), which is inherently translucent, is used as the layers of the lid. High

impact polystyrene is the most dominant material used to make lids such as hot beverage
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polystyrene (HIPS), which is inherently translucent, is used as the layers
of the lid. High 35 impact polystyrene is the most dominant material used
to make lids such as hot beverage WO 2006/089375
VRICIT#ALR20066/000251 3 lids because it has a rubber contentguhigiaiglsoins
durability and flexability. HIPS is also a cost efficient material and differs
from other raw plastic materials, such &s poly(phenylenesulphide) (PPS),
ibigh.are.t9oheittle for cup fifls. TainiRise-IaARSIEANGYa RIGdHESUSIES is
thermochromic materials t?/plcall 'rely 5 on a secondary underlying colour
e anivninEateal JoairsdefRf cBIBET HoWeEiei iRy BRI gl such as
iceessiitinappication s, heithiastdesicatesiof tdsiifor example, most
prodycts employ a thermochromic micre-encapsulated dye | IC
Coconar b Ao e ot B KRR el I T Ry ey
usedaendanufadaitEnice e feoiasa BisFme dagied ignd padpis. aRgwever, such

@@%tﬁ%e%%%&mmﬁmﬁﬁm EUR@Cjﬁﬂﬁ ﬂ?&%&@ﬂ;ﬁ @iﬁi@?}dd)&?@ﬁ aBiHRle, most

colour (wnich may pe grey, wnen regrind IS inc e nad the white

L e Qe R S T e

lickserTpoip belcomindnfiand peithint. tHtovapvels. thE pigrrentidefrinsehtallpanufacture
ects - ic colQuri il I Xing, i :

A BGOSR, SO0 AR Yol PR 7 Ol LB rres i

HEISHLCA SRYE TS HodhisRicCOINGHE ) Bt Irpiaddninpaded) and the

WhPsopEatecrldblugicalagedotd inctha:heh sialeninstRad efdbetdipsivest the lids
ed, a.translucent pink colouring results hecause the thermoch ic
CEBARRRCHS. NACRAAS to RANGT Y dlEp BBNP: I EAAL A "o e
ermiccleambolaue}tightehitiam e veuid witou mepesoftsh bl lyverrad thtough Hight
REwhie prgmenbefiiizenmises With e, RAIC FRIN {QMRKE e cold (ambient)

resulting colour even paler, This result is undesirable and results in a 20
TBrEh g et EhARGOREIR Bkt DS SOLIR BithdRi BE it e Htiipad of the
desiesditds, i theshetnstait anthibie cololsdiethe staiiediiarthechuprfosubstances do
example coffee r. can what. the user. ally. se the.hot
B B T P SRS T an e

A gelsateTiosndibe coitehelcohtmeenaniel EUP Talrattith thetpge colour

Wngrreideswiare ofdhedidanakingdhe 125 semitranshicenitid @Men-+ngre n »
tra slu%en in;[hg arts V\éﬂg{e the gonde sati?n is‘a{[t%hed. Aq exa%mplem hot

B SR D FOHRR SRR E AT SERCEHO ASsPAN &4 (P BVETcomE Thig® ™
transtut drcyoprabidhddithed notieomic(BrrawsnPlasdistransayork biyer what the

g&@t&%ﬁfﬁgg@ﬁg% With.a5p!d beverage which results in a change in the

colour of the straw. Thermochromic straws are thin by nature and do not
have/saisahesedtantassiiehel 86 tddhwmrtssirg s torateseiog rom the
feveiagentapadlauhseaps:ie dispppeananddasidealrave edlis lid making the

&?e?n%gtrrrellreis & eg?ﬁ%ne;[ve-lr-lr}%o%eo lt?’éﬁsilslc@n r1%¥ g Iga?’l(s) l\Jvrh%ltet t&%l& %i el?s%%{]c% ig attached.

An example of an existing product in the market place that has failed to overcome
this translucency problem is thermochromic straws. These straws work by contact of the
straw with a cold beverage which results in a change in the colour of the straw.
Thermochromic straws are thin by nature and do not have a distinct cold (ambient)
colour. On cooling with contact of the beverage, the colour seems to disappear and no
real new colour becomes apparent. The colour is more the colowr of the liquid being
sucked up the straw than any other colour.

The problems referred to above are not solved by using mono-layer lids. A mono-
layer lid is produced as a single layer from one film of plastic and the layer is thicker than

layers making up multi-layered lids. With a mono-layer lid, thermochromic material



sucked up the straw than any other colour. The problems referred to
above are not solved by using mono-layer lids. A mono- layer lid is
produced as a single layer from one film of plastic and the layer is thicker
than 35 layers making up multi-layered lids. With a mono-layer lid,
thermochromic material 4 needs to be applied to the entire thickness of

the | f the Jid and significant ts, of th IC. ial
R 5 RPHDIC 6 BN AeHRavb A Ll B e g et amourts
off Herafordnhreicostistipfotwdintp sbmepwitalyer lid is substentadliidinoty dense
cSRmmencially dajple. chie oskehRreduaing AseRerlaxen idinckfing and not

thermochromic material m%)e 51010 times that of producing a

Cing .
coRUREISEe g s hBR S R B EARSHIR2 Materiar R Htrialidine SrikraRachromic
ntherlayers: fhere i aineechionimetdodsdor makhydheribohmic:hesdiramic
commercially ,viable manner that a distinct colour results in both the
mé%]: ?le]r% gh% dgcftlgdj Iél%dg 1%:630%1‘]5;%%2,[21%(21135: Summary of the Invention

Embbiraents afahdoprasdmdnventiskssetherpvdrsone lstssubstesiiakrcially

valbRligraig.atkleastone afdheabonedisadvaniagns eltaRRMEaR heated and
Gsu'%%ble alternative. According to a first aspect of the present invention,

%afﬁsovided a lid for a container, the lid comprising a first plastic layer
and a second plastic layefdisposadobihtdmofithierirst layer and optionally

one or Moxe additional plastic lay ﬁﬁ%eg%%ﬁ'f%teeﬁ?y??“ ingluding at least oneiaily
portion comprising at feast one coloured pigment, the 'second layer
ainchedingsaldeasinoné o ehoncdragrsitip et te asponalthesmicbly elgivative.

substapes-WRICt, I fARARIR QI RereMIRg sURSRRIAlYHIANS WeRLERANd for a

reaching a predetermined temperature in response to heat transfer from

BRI ERE O AN LOREMERL #4810 RNFE AN fesfSOBR Bl poT gHgosed
ccotoprisitig thesichlptredipigrivent lof otiediirstdey eddatdesisp e filayandthe first
lasti ' -ext . di .
R N G AR R A ORI ITREEAL ne
sHEDH | Pgerajsiihiaca B e8Hd P EPTHPE HIBPBEEE oF tispsiopisethpsmochromic

daypintheditrilayer omprising:abigast aneparipn havingatlaasinoRching a

coloured Pi ment, the second layer inclﬂdingfrat I?as one portion having a}t
e e?ermu t‘tﬁ temgeﬁature. i rB%% nse 10 heat Siransier q[)m §I‘ %6) C(%n[‘ﬁ:n s”of the
eastone thermochromic substance in an amount up to 12wt% of the

dayteimanebrmvinesere dubadt partidlhsiperiwhiclrtharsiaciopvlosgd st of
e GaRable.ofhecoming -substantialv, HransiHeant UponLeaching a

predetermined temperature in respgnse to heat transfer from ar tQ

contEfife e R htiiriIs 8RS To Yo VBRI A FBHSPorBeBT et 2 Dd for a
cootnpeisitg thecanloised pnalio! hefisst layerotide-He8dagetadieposed on top
o?"ﬁ{é“%&tﬁﬁﬁléﬁ%% Sfﬂ?ﬂﬁ?&au&{ﬁﬁ’?smg at least one portion having at least one
coloured pigment, the second layer including at least one portion having at least one
thermochromic substance in an amount up to 12wt% of the layer and having a reduced
particle size, which thermochromic substance is capable of becoming substantially
transhucent upon reaching a predetermined temperature in response to heat transfer from
or {o contents of the container so as to reveal at least one of the portions comprising the
coloured pigment of the first layer, the second layer having a thickness substantially less
than the thickness of the first layer.

According to another aspect, there is provided a lid for a container, the lid
comprising a layer comprising at least one portion having at least one reversible or quasi-
reversible thermochromic substance which is adapted to change colour and/or become
substantially translucent upon reaching a predetermined temperature(s) in response to

heat transfer from or to contents



I5

20

25

30

35

than the thickness of the first layer. According to another aspect, there is

provided a lid for a container, the lid comprising a layer comprising at

least one portion having at least one reversible or quasi- reversible
wWiheppe@ebitimic substance which is adapted to change colowcandieses /606251

become substantially translucent upon reaching a predetermined

temperature(s) in response to heat trafisfer from or to contents WO

2006/08A3 88 R6TIALLBAAE/N00RRE 1B af theagoriaineb s, 1ay8h PeINGact one

rovided_in at least one portion wjth at Jeast one coloured pigment, which
B o B biETe B ot ot G AT P riarots) and
POncOBYERD attaitememamm?rdﬂt_terﬂtfaprmet@miﬂefermipadture(s), the colour
seraparatiets). seolar hsaid Riguentiheing the same,or substantially i,
he same colour as that of said 5 thermochromic substance at a

TR TR PSP e PREGISF mae then ks RrrsteTainad iratperature(s) or
pbitionpbetomascnorsohsersaiesilsaid pisidetesmineaieMPRIAReIS:(s) and

ble a mperatyre other than the.predetermined, .

e e e B RS i il of
HE SBITRCEH|dWInES that sreaidr tiuhsisetrbmitsubsmmowatithes that of said

peedetpratieduiamnes atuke (hdtAccerdingloAnether aspect of the
inven}\ion, .eretisfﬁJro ided a%%roce s for preparing a lid for a container
compriaing. Co-exfriidiig AMEE pfTadhe 1H)ErEny d8sedhdmukird 1ayrocess for
rrpRoptienalljooneataimarecagditiopal plastic layers, the first layer
COMRUSIRGIBiAL 1e25LANE-00TH08 af Ipast QN&: t‘?%gggel%%{g A nt}?éggaliy one or
second layer comprising at least one portion comprising at leasts one

R ASttRietstaee REH e aaisheBbmicatilsomprrty at least one
ctoan&hm@igmm@f ; NtIE SEIIRY ﬁﬁ[eaﬁi@f hﬂ@ﬂﬂ@@ﬂ%ﬁﬁ&fﬁé%@rﬁl@;ﬁ%}%@? least
attransfer from ar to contents of the container to reveal at Jeast one o
e e ST oF (v e 0 b BAig: veor
TP VPSRN S s TaPeT iten de th e genier abddfimitiftmsrandoshoulshiants of
RO WAk ibthe seape-of the B@ﬁ@gﬂ_&f%ﬁ@ﬂ%&g ﬁk@é&&&%@%@%&e e irst
are put forth for a better understanding of the following description.
Bifess the context requires otherwise or specifically stated to the contrary,
integers, 25 steps, or elements of the invention recited herein as singular
integers, steps or elements clearly &rfinitpass both singular and plural
formsn&j @ﬁo@ﬁéeﬁge gﬁgsargtﬁ‘ﬁgn%deég %g%l. geq{{%%%gg lz{églhslﬁould in no way
specification, unfess the context requires otherwise, the wor
himit the scope of the present invention to those terms alone, but are put forth for a better

understanding of the following description.

Unless the context requires otherwise or specifically stated to the contrary, integers,
steps, or elements of the invention recited heyein as singular integers, steps or elements
clearly encompass both singular and plural forms of the recited integers, sieps or
elements.

Throughout this specification, unless the context requires otherwise, the word
“comprise”, or variations such as “comprises” or “comprising”, will be understood to
imply the inclusion of a stated step or clement or integer or group of steps or elements or
integers, but not the exclusion of any other step or element or integer or group of elements
or integers. Thus, in the context of this specification, the term “comprising” means
“mcluding principally, but not necessarily solely”.

Those skilied in the art will appreciate that the invention desctibed herein is

susceptible to variations and modifications other than those specifically described. It is to
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"comprise", or variations such as "comprises" or "comprising”, will be

understood to 30 imply the inclusion of a stated step or element or integer

or group of steps or elements or integers, but not the exclusion of any
Wwigthersate)376r element or integer or group of elements or integersuZbersyirs1

the context of this specification, the term "comprising” means "including

principally, but not necessarily solely"6Those skilled in the art will
bappieciate that theiinvetitiondederipBoshetetiniRss wadepisidisgtions.  The
inraions aad medifisations siberthandheseshasificaliudengihed; fefsred o

2006/089375 PCT/A1J2006/000251 6 be understood that the

ofnvefigaiFindldas a RS YitTatiBHE A o dficStitife Ve Hidertignand al
Seninchides alkalihersiepsofeaitkesscampasiions and compounds

referred to or indicated jn this spe{;‘ification, indivi L%isl\lg/.or co(ljlr%%ia/ggyfefemme

and Aty G EIFRESHBRHEORE SPRISFARD BF RSFeSFeald Steps or
afeatutesoaiddl theteferdnrtemditag. inthissapplicatiom e spoeiicaftyence s not
. Incarporated by reference. are incorpqr iR iF-entir
e Pt S oo e e hocte sk

refelgnclrsyehdralipaahonn Rynisirana sriarsbwirsric Byatpabtivhigh may be

sﬂ%ﬁ&?t'\g}% symihetis ornaturalorganigmatedalwhichmay, g ishapedellnlose
W

en soft and then hardened such as resins, resinoids, polymers,

deBatse. POHCPRBINAS e8I Wiaterials and proteins. By "ambient

tempgratyredst meankihesoamdempaiatueotdhe emio oMt divindniclent in
the lid is situated. By "substantially translucent” means that the
histhib Rfdmidwterial is capable of allowing light to pass therethrough

but difusingii:salhatabjecistomtassdtiwe tisideecanniabris e ateadys capable of

istinquished. The material however.may not b tally, t

aﬂﬁgﬂ%ﬁﬁgfgﬂ a”g%\:)}naemco ou. é\{ril%e?% esc p%isoont%%%% eé%a%&%r%?%%%ﬁ%é
vemibedimisits gy thelinVentivatanil howsver deacribeHcdsyng 45t BheRapmpreent and
. gxeﬁﬁmggig%.to the accompanying drawings in which: 20 Fig. 1 is a
partial perspective view of a lid in accordance with one embodiment of

the present invention gRdepraainesng (RdTaperagective view of the

lid of.Eig. 1 ingluding a. cub AWaY,SeGHON SRPWINgLINE CLASSISEE RN of hiemple

layers of the lid; Fig. 3 shows the cross-section of the cut away section of
O, [ B T CR IR e cR SRR BYENE iV BRS W WhE Bross-section of the cut

away:3eqtiQn, of.3nathas itk f SRS of a 1id in accordance with one embodiment of

the present invention and a container;

armnot

Fig. 2 is a perspective view of the lid of Fig. 1 including a cut away section showing
the cross-section of the layers of the lid;

Fig. 3 shows the cross-section of the cut away section of the 1id of Fig. 2 in more
detail, .

Fig. 4 shows the cross-section of the cut away section of another lid of a less
desirable embodiment of the invention in which condensation occurs on the inner surface
of the lid;

Fig. 5 is a perspective view of another lid in accordance with a less desirable
embodiment of the invention inclnding a cut away section showing a cross-section of the
layers of the lid and in which pitting is shown on the surface;

Fig. 6 shows the cross-section of the cut away section of the lid of Fig. 5 in more
detail;
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desirable embodiment of the invention in which condensation occurs on

the inner surface of the lid; Fig. 5 is a perspective view of another lid in

accordance with a less desirable 30 embodiment of the invention
wigchiditgyHut away section showing a cross-section of theptayergs@kiie2s1

lid and in which pitting is shown on the surface; Fig. 6 shows the

cross-section of the cut away section of the lid of Fig. 5 in more detail;

WO Z086/089% 150 crpaaeztion/o0DoE 1 a7 FigeTtishons aHélcoseeedtion with

eft@eytawessestionef ﬁ‘l-%%ﬁ%rdance with another embodiment of
the i .entior5 n%f:' ures 7A and 7B show perspective views of the lid in
accordanca \/\7§1h&l g&? g?ﬁ%%@ﬁ??@ﬁ}?@%ﬁ@@ﬁéd TAReaeeanee with Fig. 7 at
mmﬁmﬁﬂmﬂmﬁ@ﬁiemﬁéﬁw%&ﬁﬁiﬁ@d?&h-ér@ﬁﬁik@ﬂ?%@m  7B).

of Preferred Embodiments of the Invention There is disclosed herein a li

for a cBistaitied BretdiotiomotiReicliretgimtiotirerntnditsedanditiastic
layer-gdispose top.of the first layer, the first layer comprising at least.

one pr%{r%%nl%hcgﬁl%gs ea(.P & Sﬁlréél %%Fn%%??‘iﬁ%%é%ﬁ#@ﬂ%%?‘&ﬁﬁﬁﬁiéﬁ%bpé%m layer
fBdst EfenPOraTF Heen §isndesssen e thietmdiv dayic, Stbsten teywhichypsising at

eagable pbhreORIKIELH %Qﬁ@@%é@nﬂg%%ﬂpmée QS%:I[%QI‘S%(? at least one

ﬁrﬁdetehrmined Eeg?%arature in response to heat transfer fro '
Shtanta SR & SHEINEF AnaMRrSET B9 b BRecoP e tiedmwiA ecoming
shisolouled pighnent op therdirdtitnyenrthadicmay epiienalh inClddRnse to heat
additional plastic I8 id may comprise , two or more layers. Far |

example, th(ﬁ% ?n%}ﬁ/glg% ?grg%%%%%ﬁe%v%?ﬁ ?éeg%, gtljer?s(t)ro Irlr"?oﬂrg%hfaX PAVRPS baving

iArerPHieT & AR o6 1 & letised at least one layer is the first layer

and ableast mag byehisiihacesonddryanandtheadditionaliayiers.ate comprise

itably positioned._below the first layer. The additignal layer(s) may
e AP G i et e A or mor

include a colgured pcflér%xéa?ﬂp
H@Vé?(s%ﬁym@mk@n éaytayer; which hastinuelofdightheefirectionr will at east
samodha Uistdauato Apnaar etk AACINAL RN NSIRXFIS D, 1ne
ay decrease light refraction between the layers, thereby ehab ing less
%Sérw&hr%é‘d%dg?@ﬁ%\i%%@ GRBH A e REeriRR e gisYer regrind. For

seomomiballyidisbletoman)faciyreée TheadEathpRieSORINRNIOREAY Tight
b 0 ntainer and be for a lid for a heyerage

B R, e Bl e b v
B ASFEsfdliahh Seirrel o bR wEheife ivirehiliethe verblies (bofdkertaachromic

gk 2biehecelatevicad eRoealate,-Seft Akl S AR Jﬁﬂﬁqy‘?é{bfﬂqg T A —

althaugh. this I'{ 1t is by no. means comprehensjve). The lid may be for use

with 165 r%ld p%flyset %réaneén% %38%%1&?‘6% ¢ Tor a hot’or cold cup of container and may
be for 2 Iid for 2 beverage cup or container, such as a disposable beverage container for

containing a hot or cold substance such as heated or chilled beverage (coffee, tea, hot
chocolate, iced chocolate, soft drink, soup, food or foodstuff, although this list is by no
means comprehensive). The lid may be for use with foam, polystyrene or paper cups
commonly used in the sale of heated or chilled beverages such as coffee. In this regard
with heated beverages, it is the heat (or steam) from the beverage which suitably effects
the change in the thermochromic material and thereby the colour of the ld such that one
can identify whether the beverage is at a desired temperature or is to hot to drink. With
chilled beverages, the proximity of the cold liquid to the lid or the actual contact of the
coid liquid with the lid may effect a change in colour of the thermochromic material and
thereby the colour of the lid so that one can determine if the drink is cold enough or is

being served or stored at a desired temperature. Also, the change in colour may be
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commonly used in the sale of heated or chilled beverages such as coffee.
In this regard with heated beverages, it is the heat (or steam) from the
beverage which suitably effects the change in the thennochromic material
wanodéresehy the colour of the lid such that one 30 can identiprwhethesdhest
beverage is at a desired temperature or is to hot to drink. With chilled
beverages, the proximity of the cold lig@id to the lid or the actual contact of
g?ﬁcﬁ@'%ﬁ%ﬁﬂ@ﬁﬂ@%ﬁ@@? X’l@i{g&: tD?' %ﬂﬁi&eeﬁl\ffﬁ’%lg}lig ng%j% S i}’l an over or
thermochromic material and thereby the colour of the lid so thafbhe Ean
‘@é%@ﬁj??itﬁé if the drink is cold enough or is being served or stored at a
desiréti¢enperatitie i lseythe iahaagein colaursamayHes \Weh 2008080315 to
251 ffected,by placing.the lid in a heated or chilled
B e Sl T ot Sy el Vi v o
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dhiekoesBodtIicaty 8 a6l ayes,oh the lidmav R0geHOm: A0RUEA0Q4MUR .4 by
ﬁtlo 5 about %OOmt ickness, with the total thickness of the lid for a two
a g

S eriaBen BBt SHEBTSBORTTO ABOUYR & THektickielisr high-
oiahie lid isrlargeigpentérmineddis thepioteshobniampiaeition. aBdr example the
eaipmenused an %%B&FH%&%%&%@%?&%&P&%%'{%& iglzrz ?{ﬁig be of the

cheaper, thinner lid is desired for the end application. For example

5151 e Os P SRIH D AEEB HRABE3RAH Sheve Aibamhent of the invention

may Preatthad 16verdesdtabous Qe ahaus Oximm, (mt%é_ﬁ)_%%qp%ﬁably a
1da. Ihe II‘_S'[

. The.second layer.is,suitably an er layer,of th
e e B PR Ao s of fon e
W{&sﬂeﬂdye@%ﬁmﬂb_eﬁ&nmmmm ariheantrorr.a Substameeiayer of the lid
camainedir teseniangl. ThedRPerlayer %{Qﬁ}lﬂ%uﬁgtgﬁm@?at%qﬁqgi gnan the

thern']ochrog\ic material may be suitably substantially thinner

e S r o0 1 B RIS S PO Ry e r BT the ey Beth ot isobast 50%,

HAoouLGB%y hboutatnotaiaho 2540% aeabaot2baie phgulB0%eIeEtRe m one
i j i the upper, layer.of the lid

D R R oo

1R5HBh Iy EE P THE RE PREgTalsyR PoHiabo meTsome o b @40#0120 to about

JHherportion of thennochromic substance and coloured pigment in each
all, of the lid or one or more smaller portion(s)

layermay he su sj,ltantial ,

of the TP CFARET SR BT RE Hip SRFAY e e RO SR Bergyer ma be
sshpfratiide ald efdpdidion ofethetowestajier phrtiwelspo atiledist ofte ebthien of the
BREI0RSP LR URRSIIMELINSL I I 0T APAHAROLARE IEL, 1ayer,

li?%//er SO as to reveal that portion at the predetermined temperature.

&R 1 RO RomePpIHSHE S i arRaT IRVERERThEEAR FEHY PRy fitpigortion of

tbuitatnly layer so as to reveal that portion af the predetermined temperature.

The lid is formed from a plastics material. n one embodiment the Iid is suitably
made from high impact polystyrene (HIPS). The lid may be in the form of a co-extruded
oufer and inner layer. The portion(s) having the translucent propertics may be only in the
outer layer. The inner layer may comprise regrind of a Iid of the present invention or &
regrind of a different lid,

In various embodiments additional plastic layers may also be present.

With respect to regrind, mamufacturing of lids typically generate excess material
referred to as “webbing”. Webbing is recycled in a process called regrind. Regrind is
used because thermochromic materials are expensive and adding a portion of the regrind
may lower the cost of mamufacturing the lid. Typically regrind is added to the first or

lower layer (which may be the bottom or base layer adjacent the contents of the container)
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made from high impact polystyrene (HIPS). The lid may be in the form of a
co-extruded outer and inner layer. The portion(s) having the translucent
properties may be only in the outer layer. The inner layer may comprise

Wi ghhied9BE lid of the present invention or a regrind of a diffecamizho8@oins1

various embodiments additional plastic layers may also be present. With
respect to regrind, manufacturing of lid8 typically generate excess material

seter ad. tRagiviabRiRalWabb g ds 1eGYEIeshit B RPLesR 9@&'&%&&9 ekcolour
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at a temperature not bein e pre etermin temperature
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@&%ﬂg&ﬁgdﬁmgg&@ laaldigited to such regrinds and regrinds having

no thermochromic material or containing standard thermochromic

matefidRoBH CORVERIBHA PRI YizReRa) BetdeFRTsmcaIfpthire first layer is
opdqueed: pighenhof ghelfirstiayer ismbosenesaihatthedisstdayer dsher than the

gﬁ%a&%%s&%?&méﬂ%ew INGEIRMPRLALLIS ANe rov%em&era“drel 0”2:%& may be

anthe 20 etermine erature SO as to ens

FHe %@fl'éﬁﬁ‘éd’lﬁ@ﬁii’é rfbnaaflise ém;a s'atawabwoppﬁ@}iﬁ@ntaégb@%ﬁlh éh%hﬁfﬁfalayer may
M&a}ﬂ&m%ﬁmhtaqumﬂetb@mﬁIag@ﬁm@yma%;%af@! |¥1§9ﬁé¥§'& aaubiten an add-

BRED: SUEb o coied e s i ap oL e o
tlasired colour at the predetermined temperature. For example, the first layer may contain
a red pigment so that the colour of the lid at the predetermined iemperature is red.
Standard colour may also be added to the first layer via regrind, and consequently the
total add on rate of the standard pigment may be in the range of about 1 to about 4wi%,
The amount of pigment that is added may differ depending on the desired colour. For
example less pigment may be added when the pigment is black than when the pigment is
blue.

A standard pigment dye is suitably chosen for the first laver as when the
thermochromic material becomes substantially translucent at the predetermined
temperature, the standard pigment dve in this laver is observable as a distinct colour.
When HIPS is used in the second laysr, due to the nature of the HIPS also being mostly
transiucent, at the predetermined temperature the standard pigment dye of the bottom
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desired colour at the predetermined temperature. For example, the first
layer may contain 25 a red pigment so that the colour of the lid at the
predetermined temperature is red. Standard colour may also be added to

wihedissksyer via regrind, and consequently the total add oretate ofdhaes2s1

standard pigment may be in the range of about 1 to about 4wt%. The
amount of pigment that is added may differ depending on the desired
cateuns Fdnseevaiepiadessipig mzniamays beaided hen!tbe pigsaant 484 colour at

0_.blu
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fRERHGEHFo TR FiatepE i the e@éerﬂnay@rr thafhbengsbrbinitheatdséncéofecond
@e[jz)ét HRLHBRIAHSARIAMENLS 236 Km0 UNEGHYING, FOIOMEARRIBG e ature

in the theﬂﬁ nochr mlc aterial itself. Materials having thermochromic

properP B RRSHH 5ttt %etﬁétéﬁttemaﬁ%eﬁtgﬁ%ﬁte, aree translucent
knbrumcﬁhgﬁhmyr@@@mubﬁnatet@at ibel fretwosemnsidchtiatihitonty complete by

visible wheniia temperaiie {5 ofer g}%‘? rr%%nt determined cooling may not

temperature. For examp le, In one em e thennochiromic
Frigit rt%rﬂtatrtéa%@%ttﬁyr affeflie vhasriann ewxw@melat@t@ngem@om a dark

sitierdbiat:the predetarmingd W%&mﬁr&h@@%ﬁ%@ﬁ@ﬁt@ﬁtﬁi%s with the
tranglu&entna}t Ctpomp determrned te %{} re The translucent colour

change’may be graduaritont Rear t SR e aP st Ll standard
Etﬁtﬁptéte:wtatetthe éoeuemméd réampm@mmd nethisrielgard tive efteetcofiined

tm;me% capling Mavnatyeskitin Rl iarsiveeney, Rather 8 S0 cent i+
Pﬂﬁy %Feg in the upper layer from a dark solid colour to a differént

ofol? &ﬁ?&hﬁt{ﬁ‘f@hf’%‘ﬂ‘ééﬁ%%ﬁ%&’é%\ﬁtﬁ thidd g, from a dark

bocolourchangihggigneantiig the thtomdayesidheseloureine a very pale
?ﬁ perg &gﬂ,}ent completely dominating the thermochromic material at
predetermined 20 temperature. Whilst it would appear that the upper

|ayerﬁétsrse@eﬁ%élt@tawlt?aﬁenleemqrprﬂnwsfamsbéoaapam@meehthmgngmem

esleu (fes pxampie fREabehehanoingdmMafetkehosen such that it has a reduced

particle size in comparison with conventional thermochromic materials. The present

inventors have found that thermochromic materials having 2 reduced particle size are
desirable for use in the thin plastic layers of the lid.

Thermochromic pigments are available from several sources, for example, those
denoted F4, G7 or I8 sold under the trademark CHROMICOLOR by Matsui International
Co., Inc. of Gardene, CA, United States of America. The thermochromic material may be
included in the second plastic layer in add rates of less than about 12wt%, for example
less than about 10wt% or less than Swi%.

The thermochromic material may be included in the second plastic layer in an

amount of about 6wt% to about 10wt%. Lower add on rates may be beneficial in terms of
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brown to red, the layer including the thernochromic material may be a very

pale pinky/red colour). The material having thenmochromic properties

may be a thermochromic pigment, 25 resin or the like. The
whexttoehisomic material may be chosen such that it has a redtgdoo6/000251

particle size in comparison with conventional thermochromic materials.

The present inventors have found thatithermochromic materials having a
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lid. Thernocluomic pigments are available from several sources, for .
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triensatigralid. resirdenchee ALUSK sTviedprsat dichtisrnashiuest paieiie used
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subject of migration and food safety testing and approved by FDA and
B#&Eoo0d Safety Bodies in to August 2004 for use in a food contact
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material and not material from reqgring. (0] ( iment the

e BT et Sae St rha SR PORC el o e EIPS
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first layer as a” result of any regrind present containing thennochromic
shigeriaf theifrieyessRmisithies to the colour of the hd at'a temperature other than the

predetermined temperature because of the translucent nature of the layer containing the
thermochromic material.

In one embodiment the extent of the colour change may be affected by the coverage
of any dark colour (which may be the pigment colour contained in the thermochromic
material) which differs from a.second distinguishable colour (which is the colour of the
coloured pigment in the first layer) at the predetermined temperature and different from
the observable colour at the temperature other than the predetermined temperature. This
affect may occur when the first (lower) layer also includes a thermochromic material in
combination with the standard pigment, as the presence of the thermochromic material
may lead to a discolouration/alieration of the final colour of the first layer which
discolouration is observabie through the second (upper layer) due to the thinness of the

second layer i.e., the colour of the lower layer can be seen through the top layer. This
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20 coloured pigment and also as a result of the slight effect of the
opaqueness of the HIPS when used. It is the combination of this colour
mixing in the first layer and light refraction through the layers which
wesniigagrihe overall observable colour of the lid. The coloupofth@dugtoo:s:
layer contributes to the colour of the lid at a temperature other than the
predetermined temperature because oftthe translucent nature of the layer

RRINAG dhenLp thennachEeminimaterial,/ m@@d&mﬂadé@ﬁ@w%é}% much

of the cr?lour change may he affected by the coverage of any dark’colour
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example, qmbierg temperature results in the amhient colour being, only
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pigment in each layer may suit selected so that a colour
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predetermined temperature may be bright red. This may be achieved is

(g % FHikture BF gRaEPhBTHBERBMIE BR FHIHBR & ARETH JBRmARrAnic and
théiseeogd tfapperdayer whibh, eyaméansupblighbyefradticn, ean:show an ligh:

ahspnaplefatc.Livytiackiclg A ARMRHRE ANELERA N ther than
predetermlne temperature when a )
the predetermined temperature such as at ambient temperature when a mixture of standard

green and white dyes are used (together with any thermochromic from regrind) in the first
or lower layer. On heating or cooling, the lid will present a green colour at the
predetermined temperature.

As another example the observable colour of the lid at a temperature other than the
predetermined temperature such as at ambient temperature may be red and colour of the
lid at the predetermined temperature may be yellow. This may be achieved by using pink
thermochromic in the second or upper layer which, by means of light refraction, can show

an observable dark red cold colour at the temperature other than the predetermined
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standard red dye is used (together with any thernochromic from regrind

but in the absence of any white pigment) in the first or lower layer. On

heating or cooling, the lid 20 will present the bright red colour at the
wiredatesmanied temperature, As another example the observabte, godasrsmbs:

the lid at a temperature other than the predetermined temperature may

be black and the colour at the predeterrhined temperature may be green.
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CANIRINAGAARS: thenRRGREe i Bastenak gy @dﬁ?@@%re’sr@ﬁgﬂ‘%ﬁ?@é‘ LRfvided.
the plgment added to atﬁ% st one portlon of the first (battom) layer may

DO ERRSIBRI FHRBIIGH WAL BEAHMES eSS ST hHY, two or more
syiobols:argeatt@ms:agaihst thereriamnderoitmmiichuyhientthe eootentsnperature

%Eﬁcﬂt i ? ?%@Q%:t ”&%ﬁréﬁ%r%fﬁmﬁt%%gb?%(%’@&cﬂ‘%Eeé'?él%%}’amre of

be cap ab eturning to sorlglnal olour in response to
t@?ﬂﬁe‘?é@}élb?f Yﬁ%@ﬁ@@ﬁ@@%.ﬁ@ﬁaeﬁwm@%@téﬁ%@a@émﬁ@%@ §o-

In ong:emhedraentdifigsantieariorsioh thes i) contritxditieretie colours and
therm%:hr? |c1 materials. For examepl[g th%wld {nae¥ include gt v!%%lst two

. hi ddi
r%la%gns aving a&ﬁ:}féré{% tWGI@FT?O romlc properaﬁ’es Wall':IICF] are eacﬁhe addition of

caffaisie of dhangirg thportarehinguaiffating predetermihadite mperagupe similar
iEoES&P%%?%iﬁéh eakianster from Qr 10 4h61£90teRsOf the G oM@ N mtination of

another ment three, four or more regions may be provided, a The
IR POt PR PRI PSS HREE P RRSARIES: b@%agwﬁk?e?mé@ﬁalﬁnwe with &

e @bl ettowolowhchasiges akotexarhjple adhersothirdraiccpigneent maye right
Qg I%'x%tg{‘ 248 (p(gﬁgﬁugg orange), and a third colour (such as red) which indicates
that the beverage is too hot.

The predetermined temperature may be a predetermined non-ambient temperature
such as a predetermined heated non-ambient temperature or a predetermined cooled non-
ambient temperature. The temperature other than the predetermined temperature may be
ambient temperature. In one embodiment the ambient temperature is about 20°C {o about
30°C. The predetermined heated non-ambient temperature may be above about 25°C, for
example about 30°C, about 35 °C, about 40°C, about 45°C, about 50°C, about 55°C, about
60°C, or about 65°C. In alternative embodiments the temperature may be about 45°C,

about 50°C, about 55°C, or about 60°C. The predstermined cooled non-ambicnt



20

25

30

35

(such as ambient temperature), red at a different temperature (such as a
temperature of about 45C) and yellow at another temperature (such as a
temperature of about 60C). It is therefore clear from the above that it is

wangsihbsdruse two or more colours and 20 more than two layess;atsloee2s1
where more than two layers are used, with the addition of different or the
same thermochroric materials in each 1dyer having varying or similar

l - > 4b{ - ) 11 °C, abou
tgl%ﬁ]e%%ﬁ%ta%%% f%cg%‘B??%ﬁsaé ds passible fa selecha PREcYN, 15°C, about

ur(s) to indicafe most desired temperatures. One

1508 sibrenti S o rtRB: G s BREt with -absste 'l eorEH skt as blue), a

colotmuhich indicatetotiatibeibeyeiaderis alidheiightZd lempeiptisisgta layer
drink.(such as orange), and a third colour, (such.as red) which jindicat ‘g
RN b drAg o3 TG, T B e e oIt g Bt i
girptieteimidedgroncnbiend/ enhserarereulstionialya ipradaeeninivied Heatdpe 2

H0R:-aMmbirAt IEMREIATS ok dRpRAsiermingd capled BRA 3N RieMintents of the

temperature. The temperature other than the predetermined temperature

TR BE B AT EABAISSIA. Th BiTe @ BRI ik Rikighp ement, which
pemperatuesivabeub?GEdopadiotIne Thempreteterminédobeategrvable at a

non-ambient temperature be ahove ut 206, for, ;
D R e T A R S R o i
B8O GaBr abcubeBTally AleAtEvecb B MRS THE [ERTPSFRGRaITRpTace at a
‘L@H@lléxtaﬁ%@ otﬁ%@@%bﬁg%té%%%3€fe%@é%t§&§)éﬁg‘/g\fﬁ?ggﬁéﬁifgﬁ Be&bmes non-
coolie on-ambilent

GERRBISE o Ty D AP b S P b N AR 206, BB ot
taboube] HEJ @ bmuinSC atymutiO S Abtwt cBRvalduRid Qlgroeridees 155€ same or
TTB?J&%E%F%&'SQL%@%%&]”& lighfor greqpiaingE RN COMRISINER at the

ayer comprising at least one portion having at least one thermochromic
RGHSRIHERSH B 2% 5 pted to change colour and/or become

substandiadlyHinsiieentiipon seachingha predetetmineditenypefiatussisinf the
response to, heat transfer from or to contents of ntay h L s a
UG B Ul APICHR O SuE bR oA & SOlbLI s MR iy Jocae
portion ibobse prdiFeenspigiréadiermined temperature(s) and

non-gPsgrvableAtA-temperRiWeHhesthanthe pirdaierriRgily or advertising)

temperature(s), the colour of said pigment being 10 the same or
%%é%%\ﬂﬁ%ﬁﬁ}?n@’%%ﬁ%%%%ﬁﬁpa%g O ST BEAFORT T ame dp heve

fio temperatbe atheitthanitiidepredetdiheihes tepmpsrbture(djng whidly coated by
ortion becom - r i i .
D e B e Gl R non
chmpsirataictferihe Sd6umarsarpgigrranTbehs il Hiswicd Wity that
thesame soledkies: thahefsaid thermaechomic substangeatithe Hs substantially

Pdreelgi%g?rg ig?dsig%i a'%ga% 1£ef§gimochromic material. In this embodiment, the loge,
symbol or writing may be stamped onto the lid as a standard dye (i.e., one that does not
change colour on top of the lid in a colour that matches the colour of the thermochromic
at a temperature below the predetermined temperature (such as at ambient temperature)
and thus is not visible below the predetermined temperature but when the lid changes
colour the logo, symbol or writing stays the same colour and is thereby revealed.
Alternatively or additionally the logo, symbol or writing may be formed from a
thermochromic material such as a quasi-reversible or non-reversible thermochromic.
More than one logo, symbol or writing may be present and the logo, symbol or writing
may be revealed at differsnt temperatures. In one embodiment, when the lid is at a

temperature other than the predetermined temperature, a user cannot see anything on the
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In this embodiment, the lid may be one in accordance with the first aspect
of the invention and the layer may be coated on the second plastic layer
or may be located between the first and second plastic layers. In this

wembedisnent, a logo, symbol or writing (such as branding ormdvettisia@pozsi

20. may be made to appear on the top of a lid which at ambient

temperature appears to have no logo, %§mbol or writing visible on it. The

I@g@,f?.iycrihblimwwvid{rnmmhabebﬁ @ﬁhednby t§§am§@jngﬂ[y im@g@gr@ti@g&j@_g kto the
jgpent onte the ta _ standard regular non- changing.in

gfter the Iidigs magepallj&s%réfg%agco gsrétf:lgscl%% éﬁtirﬁﬁ;ﬁ%%n AT s?faﬁa‘gﬁi%hg comes

srtierrucatingibrdntte mptitor eridingfe tholeter-may be chosen to be

substansiadlyraSoldenieaiion s Signilan 10 1o dRAITN BRMARCMASNALIN i the 1ig -

this g{’nbg iment,lthe logo, symbol or rit{} g may be stamped onto the lid

898 stahdard et e or*“lzee‘c’tf)@%1T d%@glﬂm%t gﬁ%lﬁ%é’ ERSUED RO BFTREEge logo,
Hyatedlouwtiatgwattiesiitd Golbdr(of deytherntetiidyviehatcartenipe miteatches
belowithe ﬁf%dt%lﬁﬁg}m@ E%m&ﬁ@%%&éﬁé%ﬁéﬂe%%‘%%%%@ p&l‘%%.%%(ﬁélt cold

and thus is not visible below the predetermined temperature but when
FRIeHEITHES 230 Relole tREI0THRS ADBERIG i & tEy i &t Sathdheotksustage and
anrdyisitherehyereventeduAliRenatively Oradgiienally Halese, S¥MNRl Qimbol or
Iti e formed from a_thenuyochrornic material such as a . »
S R G Vit & g il o
gegeramhtaybdagee Sehneinibiahvellogoitaymifohoianyitisig graagiord red

@\é&ﬁi@%ﬁﬁﬂﬁ%ﬂﬁ%ﬁiﬁ%ﬁ%ﬁﬁb ang SMBRAUMEt RS IGIY 5 Ale 1060,
gg?;%%irglgerature ther than the predetermined temperature, a usef
n

SHRDE G BA e (o880 6/BR83 8% SRhRGDuH6 BoosaEing & loge,

toposithve lisitiopeher onoedhefishis pubamtciroucandibsated.oricogigsble of
iRdbgaRreqpieingg \EIARLANE, e HTOGRIeIE MAleAl cNanges g
colour and becomes clear, revealing the logo, symbol or writing to the

gesrTHeERR e FBsHrhEntwhErushrya Huasiossidesime wemibz lrgmiymbol or

matiadak istdhe ditlis copahigafdweosatowiehanges dFRLaxamRI e e tRange the
8” the top of the lid (or .

[low t d nNpi | , bal iti .
R D I She s SRRBE oy AU a s
Heiog tcbpre dersymiier tenipedatting ite: YhbBoarmbignbuoid!icalobe &tk during
@3 hldeyidhe lagp. ymhol.anyiting illbesyi b&%tﬂﬁﬂoﬁg yirgg %ﬁgﬁlﬁ logos,

and the yellow stage but not the blue stage. Alternativel stamping the
TGO MoBH 8P &P WHlIFRIi°-cStshersr e theataseym b, #ien tisst sgaperature
sydnindl @riwtitingowilkhe iisiblenatidhe dluesiade A0S 1896- SaaR, IRUvith two
Qt e - Similarly using a standard red will result in :
O e o R IR R S pgrmostuomic
SRR Dr GAIERE doififgereired stjuttinlansunstvembodinvenoubypredetermined

1SiapRINGa. |088s allows different logos to appear/disappear at various temperatures.

Where more than two layers are used for example in a multi-layer lid, logos,
symbols or writing can be provided in any or between any layers in any desired variation
of logo, symbo!l or writing or combination of colours. In this embodiment it is possible
for the logo, symbol or writing o be in the form of a picture.

There is also disclosed herein a process for preparing a lid for a container, the
process comprising co-exiruding a first plastic layer, a second plastic layer and optionally
one or more additional plastic layers, the first layer including in at least one portion a
coloured pigmém:, the second layer including at least one portion including at least one
thermochromic substance which is adapted to become substantially translucent upon

reaching 2 predetermined temperature in response to heat transfer from or to contents of
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symbol or writing that is made from a thermochromic material that is

capable of is becoming substantially translucent on the application of heat,

then when using a quasireversible material in the lid as above, it is
waossibitestttat when the logo, symbol or writing is stamped irerilueessnoo2s:

thermochromic with only one translucent colour change the change

occurring during the red stage, then thdfogo, symbol or writing will not be

Misiblar-clring e lue slagg: wil @lethléSibg!@rQHﬂQ%bﬁ;g/ Qﬂ@%(ﬁ@ﬁ@db@ﬂg&ﬁ%’c of

gotfbe \{isible during 20 the red stage. This offers branding and marketing

8R55EWell as enabling logos, symbols or writing to indicate to
consimmers dinhb e doé vier digesi shatrtioéorigbd, temiip éredure htordiipkgnrasitedded to
AR AL SEE0AIQIRSIRATMRBINE IRV eh QLING AL WHIRAVG {BEess for

more) different types of coloured pigments one or both being a
PRV RENS T EHEINE 1B BEE BHMBCE GRSTRAAING tFamheTretstiayers
at varpuUsRIeapteimidethRS eRpeiaiules: (s alawsGitarant 0gosstet o the
appear/disappear. at vario eratures. \Where more than twa layers
R R s L s R B cec o
privivkddigragn) Oribastiber thamptiapbbsdn piepdasiedeariatony eflegohich does

symbek or witing,Qn&amhinationsal celowisicinhis emodionent Lidur to the lid.
$oss|ble for the logo, ymbg:l or writing to be in the form qof a plc}qre.,BO ol

P8R A5 RBI0Re PHEREIT D REBS SO PFe PR & 11 Foh o oS egierial:
e qnmés&p@h&prihhngm&xﬁuﬂi@g:ﬁﬁ@aﬁ@baw,ia sea)qnalyrﬂaqﬂoduced
iayer anekoRtgly 1098k Mt Addiianal g@ﬂ&k&;@%t@&%&g 18Y8hy white
including in at least one portion a coloured pigment, the second layer
memdlihg at least one portion including at least one thermochromic

substaneg: whiskdisastaptedd e ieeps ersubstsirbindly HansHIGE REHMIOPo3SBons are

reaching a predetermined temperature in response to heat transfer from )
SRR of ROV BB B AUB00 B0SET 6 HIE cariamapomic
toapvesd thevatleastuhelshthengovtionsabervipgath sheolepiedipig fiventrogrind. In
the fistdayeminere.grhedimentihe lidis thefmairmech Wil material g}lior or
thermochromic pigments added to molten plastic material such as HIP

BETR Mg, In one embodiment, a process for 5 producing the
thernwebreng co egiehsvah acHids- iy elves edsextrugingdwmarlivareildyepsesent
of HIPS from separate drums. inner. layer tie,, that adjagen r

B TR THia e DIk AR, WENACESTL e r i 5 for
cogrEnt GaEmpes il iSFade ddtaresottreripigme indetmetan divtheontact with
pesBal hase.piomenteh whiteRh areudeneluhich dershdet change colour
under_heat r%oolin?baqdw ich %‘rovjdegs d?)thtof ctolour to the li .1110 .

The ifieF faySPRiAy B torme s & “;Sﬁlﬁﬁ iy ACTg &°on 0 saowing an
thecmoghronnd maﬂgﬁalay&'m outer layer (i.e., that remote from the

Conteﬁtgchg 5%&9&% Eﬁ%&%@%&%%@ﬂ%&%"z in more detail. It can be seen that

Figure 3 represents a magnified representation of cut out cross section 5 of a beverage

container 1id 2ZA. Figure 3 includes a top surface 11, a layer 14 which corresponds to outer
layer 6 of Figure 2, a bottom layer 15 which corresponds to inner layer 7 of Figure 2, and
bottom surface 13, Region 12 denotes & bonding area between top layer 14 and bottom
layer 15(a combination of heat and applied pressure allows the layers to bond and meld
together on contact on exit from a drum). At ambient temperature the outer surface 11
displays an observable colour combination of layers 14 and 15 in an unmolested state.
For this purpose the top layer 14 includes virgin High Impact Polystyrene (HIPs) and at
least one thermochromic material and the bottom layer 5 includes virgin HIPs, at least one

standard dye pigment and regrind in the form of recycled material of a like lid. In one



26

25

30

35

from HIPS to which is added a thermochromic pigment in the absence of
any white pigment. In one embodiment the lid is formed from a plastics
material in which portions are i5 impregnated or blended where

wappnepisedss with the material having thermochromic properties/Qgwiskydozsi
standard dye and where appropriate thermochromic from regrind. In
various embodiments no water may begresent in the thermochromic

atedRhRIioner sdupng additiqeniBefetringiie the, drawingsy Figde.l: o provide
shows a beveralge container lid 2 ggt present 20 invention which
RO SYRATA PO ROUBTR S Einiing ToB AT PECIPAR, BPIBSgA Topresents o

é%ga@iﬁgfméﬁa@]@@mﬁ 6% Buge dftaresoufihedlidand indepengesidiroant the
CRRIAGAR GRS T BEY %fﬁ%ﬁ%%ﬂ%@lﬁ&ég%%%ﬁ%@es%&a W wwith HIPs.

release hole 1. Figure 2 shows the lid of Figure 1 including a cut out cross

LB SRS SHORAAERSA iHifefatfar higmca et |dy et GopsRigineos a standard

shewsctiemtiossasetiion:5iaf Figusericle Morerdeiadd heandesranthdinbetore.
i 3. represents a magnified representation af cut out cross sectign 5,

S R R PR M arreay e

1eMAisE BerPaspbrits teeotnein Blfer 6 of Figure 2, a bottom layer 15

whichicoseesongs trinReriayend ohEtre. 2. andnBoem surface 13+ o cold
E{e‘gion 12éieﬁ%te§§1 bonding area between top layer 14 and bottom 30
RYet P8 APESHIBRHON SRRt SABPHRRPEr 888t Re-HMRh et Sepertiginer 67

Bond andtiveids thgetheronbcontachetesttit TiomlaaitchjoRlcamitient present in
teneLature the outer sifac ' sgrvable colour . )
coﬁ:]n%?nationsof Iéyers 14 anﬁ%‘jei%gaﬁﬁ% t%ﬁaoﬂgs%%agsl}[ca?ﬁ aIT:%rp trﬁ iéi %ﬁl}rﬁ%nseg non
frehien [sywemiisdo degshrginverb enipaed Pog ejpeneresam Sy dirobattom layer
ferast one thermochromic material and the bottom layer 5 includes virgin

HIPS, at least one 35 standard dye pigment and regyind in.the form of
P G SR ob oBa Beha

recyc ealma eria Ojfea
PCT/Aiere 6670002 810ty embo sintient the fstdnti2dth dyespigntien teistaddednt the

.2l AMeMN: selfigientia. piovide .an fARaaye %Qa\fﬁ@ %%x?&@mﬂ@%‘égg& layer

In one embodiment top layer 14 represents a_ layer between 15-35%

fe eftif8 thiERHESTBIAE 17, IPRBNEEh DS dRRERCtAE MREnhdendditiic may be

matifiisdis mstardantitienmashignidamaieniad suiadie M1 bsadhyIRS: used.
n r iment the thermochromic material is, a.concentrate of

Y R e e et e

FRBfHRSHe Y Hefeiksetbranoshieanly repetie 2edneins atslcastabularl Ovitks was

ernasky emieonatesiRlamil the: renaining.mate rﬁ!ﬂ?%@@a&"ﬁ: i Rnerates
%)%%113%3%%{:!&911% %etggt{xqgt?gryg, tl egtll?e%?n%c qﬂ%)igt%g%%gzh%%g%? lgegags%t of the
insufficient coverage, the bottom layer 15 itself becomes transfucent and condensation 20
is able to be seen through the lid 2 on the surface 13 of the bottom layer 15.

Figure 5 shows a lid 2 however in this embodiment pitting 31 occurs on the lid
surface. Layer 14 includes 2 standard thermochromic additive suitable for HIP
environmenis. The enlarged particle size of the thermochromic additive inherent in the
standard material and overcrowding of the thermochromic particles causes an explosion
of the crowded particles because the particles are unable to retain their natural
configuration resulting in pitting 30 visible on the outer surface 11 of the Iid 2. Figure 6
shows a cross-section of the lid 10 showing this pitting in detail. The pitting also leads to
a loss of rubber content causing brittleness.

Figures 7, 7A and 7B show a lid 2 having a patterns or logos 62 or 64 on their

surface. The patterns or logos 63 are selected 1o be a colour combination of upper layer 14
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n io beverage and subjected to thermal communication from the contents
of the container 67 thereby activating the thermochromic material. The
thermochromic material present in top layer 14 is activated and becomes

vshbstaotially translucent at a pre-determined non- ambient temperaiseders:
thereby reveal the underlying colour present in the bottom layer 15. is In
one embodiment layer 14 may also cortéins regrind material. Figure 4

shewsanothen 6rpss,sestion20.0f adid 2 hawever in this embodiment the.,

standard dye %gment is insufficient to provide an opaque coverage of the

DO ASGHHYRS rearatEpiealsriess teakineerdsitomteisansnes, the
ta it douasubeardrsediicipnt bevsevertbeHigiency tidependentaneti®ontained in
f pigment used,, 20 Where HIPS is used and a white
e b L P i g e cold
fHBPIAECHRd dpssuiles abdeacaing aistheserviniagycoblouriwagednsiifficientndary

impsavide eaveragmdndizennt bauld 22 om BeveIndecoR 8/ SeNSISRement

steam 3 caﬁsi[]% the activatjon of the thermochromic material however '
BEEHSe Br the MU BHY OV et GEIHEABHRIM Ty iseih s dbsreshromic
tratsiabent and condensation 20 25 is able to be seen through the lid 2
on Inersifaceibs ohihe balomLlaver b9 GoUe.SHRueR I 2 naweye!

[

in this embodiment pittirr%gc?al occurs ori the surface. LayerﬁZAﬁlcifﬁ%Sés

B GHRT IR FFERRIS R A ditive 2semaB [ 30w tPp &veioh the ey eTise 1id has a
&ﬂlﬁg@egmafgi@@rsﬂmfdlwﬂw i1 Qﬁhﬂlﬁf E}mﬁ@e@d@ﬁtﬂy@ ﬁiabgqe @ﬁérbél%m layer being
tandard mat .overcrowdi the thermochromic particles
B O D e Al B et 50
efdblEsstE#vtheir natural configuration resulting in pitting 30 visible on
the outersurface 11 of the lid 2. Figure 6 shows a cross-section of the lid
0 shaqwing this pitting in detail. The pitting also leads to a loss of rubber
1.8 ?%ea%é%%ﬂﬁféf?egggfﬁi&?ﬂgéi 7A and 7B show a lid 2 having a
patt&rns erldgesr62 or 64 on their 35 surface. The patterns or logos 63
gegnleaipd e asglour copbination of wpper layer 144y
3006/089375 PCT/Auzg%a??O(%%M B lower layer R Pl
aiBreiteltate AvaqPibapdehuBrisaBhenT yhehdchronshoaidtitive is
suRiectaddo heat or cooling and becomes translucent, thg,isie, outer
substé%tt I%OL%olqur becomes the colour of the standard pigment contained
in lower ayer}ieé'but the logo 62 remains the colour combination of both
RigeeniRede2€bld 5 ambient state and becomes observahlsasithes

reppaining cokour changes to the secondary underlying cgloyr,The logo
may be in the form of a standard non-changing pigment '

Balance (regrind from top layer and virgin hips) about 98.9%
2)
Top Layer:
Chromicolor PS Conec BW Grade Green Type #45 about 15%
Virgin HIPS ' about 85%
Bottom Layer:
Pigment Red 247 about 1.0%
Pigment Red 242 about 0.1%
Balance (regrind from top layer and virgin hips) about 98.9%
EXAMPLE 2.
‘To achieve a Red to bright Yellow Hd;
1)

Top Layer:
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stamped on the lid or it may be a quasi-reversible or non-reversible

thermochromic material. The invention will now be described by reference

to the followiing examples: 10 In the following examples all add rates

wassumesthat the top layer of the beverage lid has a thicknesg-bgipshosoo0251

approximately 40% of the thickness of the lid, and the bottom layer being
approximately 60% of thickness of lid. Klgese thicknesses can vary and

WH%%'ES% ﬁgfﬁerg%?%‘{@%% Ci:%%y ﬁY{aa; . EX@MPLE 1:isTo %SQE{\/%? a dark

brown to

:eChromicoIor Ps Ccane

Brade

Eien Hlfe #45 about 10% Clu-oinicoior PS Cone BW @badeSFikqoise

Blue Bype#4aapout 5% Virgin HIPS about 85% 20 Bottom Layer:
igment Red 247 about 1.0% Pigment Red 242 about 0.1 % Balance

?rgéiﬁen %Fﬁ“’t p layer and virgin hips) about 98.9% 2) ZBbPBbOI'_%yér:

ElzroemicHidioRSBone BW Grade Green Type #45 about daf: Ok, HIPS
Y - Pi | 47 about 1.0% _30 Pj Red
@9%&@%%@% Wﬁgzeﬂg@sﬂ&%%% a%?% g.’ggg&ﬁo

1% Balance (regrind from top layer and virgin

242 about

t

88.9% EXAMPLE 2: To achieve a Red to bright Yellow lid: 1) 35 Top
LayerTsyQa2666/089375 PCT/AU2006/000251 19 Chromicolor PS Cone

Grade Rjnk.Type #45 al 15% Virgin HIPS about 8§5% Boftom
%}‘J/.\ITIL)}HI Q107 Plo 'E'\?\ll)(]él)ge Ve gbac%oibg%@%pe Fétg about 13%

Layer: Pigmen out

Virgin HIPS
Bottom Layer:
Pigment White 6
Pigment Yellow 138
Balance (regrind from fop layer and virgin hips)
EXAMPLE 3:
To achieve a Charcoal to Green:
3
Top Layer:
Chromicolor PS Cone BW Grade Fast Black Type #4535
Chromicolor PS Cone BW Grade Gold Orange Type #45
Virgin HIPS
Bottom Layer:
Pigment White 6
Pigment Green 7
Balance (regrind from top layer and virgin hips)
2)
Top Layer:
Chromicolor PS Cone BW Grade Fast Black Type #45
Chromicolor PS Cone BW Grade Gold Orange Type #45
Virgin HIPS
Bottom Layer:
Pigment White 6
Pigment Green 7
Pigment Yellow 138
Balance (regrind from top layer and virgin hips)

about 85%

about 0.03%
about 0.0275%
about 99.9425%,

about 119%
about 4%
about £85%

about 0.105%
about 0.0275%
about 99.8675%

about 11%
about 4%
about 85%

about 0.05%

about 0.0015%
about 0.0125%
about 99.936%



5 Pigment Yellow 138 about 0.055% Balance (regrind from top layer and

virgin hips) about 99.885% 2) Top Layer: Chromicolor PS Cone BW

Grade Pink Type #45 about 15% 10 Virgin HIPS about 85% Bottom
wioeppesd@igment White 6 about 0.03% Pigment Yellow 138 ataut 0202 ik8bs1

Balance (regrind from top layer and virgin hips) about 99.9425% 15

EXAMPLE 3: To achieve a Charcoal to &reen: 1) Top Layer: Cluomicolor

° Coe ke L 1 ot 1 CORELSS:
éiga?nﬁﬁ?tsom%ayer glgr%% a%\/ﬁ/ %’)g B LD. Tsee %h‘(éh?@f"@%‘?‘? fo include 2
atutng 02y WewﬂmammégtmﬂﬂmmmhagceRQnd odngiimbipipebouThe tids
92:964R30 pAdvI@P LAVES C%roml PrUBRIRIES,& ﬁ}%& ea% O{:}: d?% %l%léh minimal

Type #45 about 11 % color PS Cone BW Gra rang
WB%S&’&S%‘&BF%%%@ Rendirnvoningsinandde Wﬁlé@fgﬁﬂ%ﬁf@ﬁﬁm
White Atabogii ¢he5kveRtigment Keepetbstabauiti00dend2 '@'@@&ﬁ@”ﬂ‘éﬁnples it

S L .

é’é]é%}ré?ﬁgsto the embodiments described above may have one or more
advantages. For example, the lids may be used in the case of hot
beverages to include a
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warning that there are hot and potentially hazardous contents contained
therein. The lids may also provide an improved indication of temperature
to persons with minimal 5 eyesight, numbness of the hands and/or fingers
and to persons in darkened locations. Although the invention has been
described with reference to specific @kamples, it will be appreciated to
those skilled in the art that the invention may be embodied in many other
2. 24 TR Slaims definig toe jpygpijen are as follows: L. A d for a
container, t'i comprising a vt plastic fayer and a second plastic layer

disposedhotrtdprot pramiBeTage BhEPIOHARYORE P HibFe laLdif8AaA second
prastsaverpdha fstiayer inglusingAtleast opepRIlioMEORPHSiRY:atitional

least one 5 coloyred gi menj{ Gt}j1e setc?ndtl%)éeer ir(l)%%dingn%t Iesf;}st ON€ast one
Pl??&ﬁiéﬁ%m%ﬁsﬁrdtal StENE e SERTomIc BUbStarce Whick is
cobapabte gfidrectimrgaubsiantindlydiran stUeesoup aerieacimgrésing at least one
mBredsierminedh lemperaiue {0 LESRADSE ROsahTansien e AFdiucent upon

contents of the container so as to reveal at least one of the portions

roReGY B SPGB BeNSHr SEBTAHISR NG IERATSI AF8T PAPRiEIS ARG firdp afgrents of

thoQeRRMha astis kyefsieing oo extaidie pdfidnsclichfoismg tntaisiony ¢ @ighent
X rising a first HIPS layer and a se HIRS ;Jayer dis on top of

Diﬁgﬁ&‘s’ﬁ@%’r?’ kﬁeea?rgﬁél}%raélgrﬁ%ﬁgln@%t ea tonge %%rr%o%%%%%gﬁg at least
oné colodréd fiymemtainer sbedifcerayprsingadiises SiRblavshangorserend HIPS

1aRVinG Slele st @%ed@ﬁ{gﬂﬁfdﬂ IQRRIC BUPSIBNGRH ashamauptandalawt Yortion

of the layer and ving a reduced particle size, which thermochromic .
b I S R g S SR TAR, TANGT et R e porion
haeaghirigaat predetermiciediémpbsaeimaesponseup lekdwiardfectiors and
haggnﬁg £o0IGaLs 8%!?&&9&@'%&%&%6@6%%%@@%% el B8PS ming

prising the coloured pigment of the first layer, the second layer havmgi1eat

suhfpRsiatsEaRtBetRhHANY 18ading s IHECRIRRHESS GrPRFILE [y BFPese if
A6 dINg @ chibnleal Hingkiding:eRe W maseradditianiabplastico2Be portions

layer(s). 4. A lid according to claim erein,the additi | plastic |
CURIEA e ot s S e, S Ve e B AT, BB s
substeagAlin 165 Ao thecbickinegstoidhy Biselayelaims 1 to 4 for a hot or cold

cupzor coptaingk. Sah didaeeerdingioanyRamefGlaitshde 2N plastic

each layer of the lid 25 ranges from about 100m thickness, with the total
lagisiékness of the lid for a two layer lid in the range 2004m to about 8004m.

7. Atlid aschddingptdiapyootiennf Tlairsii tocGuivigven phesisebonddpyreiide one

oot @%@1g%?eﬂﬁsé},n&e%%@%%&m%w%ro@égﬁa&.the lid and

5 A lid according to any one of claims 1 to 4 for a hot or cold cup or container.

6. A lid according to any one of claims ! to 5 wherein each layer of the lid
ranges from about 100um thickness, with the total thickness of the lid for a two layer lid
in the range 200um to about 800um.

7. A ld according to any one of claims 1 to 6 wherein the second laver is an
upper layer of the lid and the first layer is a lower layer of the lid and additional plastic
layers are positioned below the first layer.

8. A lid according to any one of claims 1 to 7 wherein the second layer is an
upper layer of the 1id and the first layer is a lower layer of the lid and ar additional plastic
iayer(s) includes a thermochrom_ié material and is positioned above the second layer.

9.  Alid according to claim 7 or 8 wherein the upper layer of the 1id is about 15%
to about 50% of the fota] 1id thickness.

Amended Sheet
IPRA/AT



15

20

25

36

35

layers are positioned below the first layer. 30 8. A lid according to any one

of claims 1 to 7 wherein the second layer is an upper layer of the lid and

the first layer is a lower layer of the lid and an additional plastic layer(s)
includes a thermochromic material and is positioned above the second

layer. 9. A lid according to claim 7 or Bwherein the upper layer of the lid is
about 15% to about 50% of the total lid thickness. 35 Amended Sheet

IPEAYAU 22;id Ox AdieiACRIARY 1h8NYroRGiRICIAImS 3 IR WRetEIN INeion of
portion of thenmochromic substance and coloured pigment in each layer
HEEsama Ry AIrB AR lBrER e 8 ARb B SHRIIGEF IS AreFarRRMR! of the lid
oprovidedhdnatablepstanéspbihie: jar ionsdetithiet aetartldayer heisbrtions of the

iciently | Irst | 0 reveal that portion . s at.

e e L S 0 L R S fn
s DTG SRR Eincludes regrind of the lid or regrind of a

different lidi§ZeAolidisceordingreo dny0ne oislaimentionlthaviereiydhBicludes
Ithe}g(@ofctﬁrqlrgic subst nee h%isea rteld&lced particle size and is selected

oM the geroup?rcroe S5 w?gao?l 4t o Chromicolor BW Grade or PS

Conk 13AAld=aceutdindotauanyenefofigiaims totd 1 2vhdreireithdhbermochromic
sqplanred Rigmentof sheifissilavelissurh diakihe firstlay rclﬁz&%%ugf% atsui

both the predetermined temperature and a temperature other than the
Chrerh D T AiteS 4. A lid according to any one of claims 1 to

13 viBereinli ecoldite dopigment i cisiastandardpigaie tioyaaibe pilaapnt of

ite. plge I t igment d ombined with a.white

e e A o o e R S Bmpereare
RbIoGrEPIHgR Ohss thandbe nrcdeioaainehtpaBeEEISoUL Ito about 4wt%. 16.

A lid accordiagdenpiii ORe.85 Chaipslatmd b wn%r%iﬁefz*&ﬁltﬂr%%ﬁﬁﬂég@gmem is
20s bd':,tance i #’clu&jﬁd nan aPmount of about 6wt% to about | Owt%. _ .
= SRR PAARSP LY 0 RG B U018, WHEHRRE G bF ained

witierrbohmenesubstance and the coloured pigment in each layer is

selegted g0; . ingtion.of co ich results | ;
e 2 OB SRR s

aqgdsfl Jo ARiate-gR dARERoLici g dfigifshable from the 25 colour of the
lid afdhe prédeietoritiag temperaitiiet. claims 1 to 15 wherein the thermochromic

substance is included in an amount of about 6wit% to about 10w,

17. A hd according to any one of claims 1 to 16, wherein the colour of the
thermochromic substance and the coloured pigment in each layer is selected so that a
colour or combination of celours which results in an observable colour at the temperature
other than the predetermined temperature and which colour is distinguishable from the
colour of the lid at the predetermined temperature.

18. A lid according to any one of claims 1 to 17, wherein the portion which is
revealed forms a word, symbol, logo, picture or pattern.

19. A 1id according to any one of claims 1 to 18, wherein the colour change of the
thermochromic substance is reversible, quasi-reversible or non-reversible.

20. A lid according to any one of claims 1 {0 19, wherein there is more than one
predetermined temperature.

21. A Hd according fo any one of claims 1 to 20, wherein the predetermined
temperature is a predetermined non-ambient temperature selected from a predetermined
heated non-ambient temperature above about 25°C or a predetermined cooled non-

ambient temperature below about 25°C.

Amended Sheet
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18. A lid according to any one of claims 1 to 17, wherein the portion which
is revealed forms a word, symbol, logo, picture or pattern. 19. A lid
according to anyone of claims Ito 18, wherein the colour change-of the
thermochromic substance is reversible, quasi-reversible or non-reversible.
30 20. A lid according to any one of ck&ims | to 19, wherein there is more
than one predetermined temperature. 21. A lid according to any one of

claims. 1 18 B0 ayheceiRaihe: BECRIGETINGY JEMNCIANEISD 1 wherein the lid is
predetermined non-ambient temperature selected from a predetermined”
O B LA RS SSUVE 6. 28050k 2 pregeiesmEdiantially

tepsllsgmoped Saanhident teadperatued betoarabouir?keohaendes Shegt: from
1B BAMA L 2Bukasiig for a container according to any one of claims Ito

21, wherein the lid is a coffee cup lid and the thermochromic substance is
capable ot BiskSpirdg coubnantitify lidaommpsising golayenchimeyising at least one
pprédlelarmineditampasatigdpresanse e heat dransielfomi dhesontenisicn
ot h té:cg%ag:ner. g%ﬁ{tﬂ@uydf r a container, the lid ompri?ing a layer ‘
cOmprising at laast one parich REVRY SHRSHRGHE FERsiifshd gpon reaching a
PHYsSENedsiblerterirrich io misrenbs tin beaiv hictsfts ddmpted to change of the
cRlaHE-aRd/ anhecome sybsiantiallyfranslugent. upon r%?fché?%mt ope coloured
r

p%%deteng{"c ed temperature(s) in response to heat transfer from or to

e Bt BOBS MR PR ettt DT Siried Fervimsatyret |endt non-
oowevplittionavtdthpatdrastotine aelewiedpredekopigmentpMaicheROrinn islour of

S id Rr mined temperature(s) and non- observable gt .
Sggtegh{ég?ﬁu%%%e%t g%ﬁ%e Eﬁﬁegale%%?%%ﬁ% ttglm paratu r%cr(]scﬁlfrthaég c&%%ru r{%g‘ said

thespPpigPHEREWeTHE IR &l SalsTansrasuB St HIRE tHhe sraviecolived ssribatiofe(s) or
wiail HherdacheBitsubsianceraindemparatuie-atherian themerature sl) and

redetermined temperature(s) or which portion becomes non-observable
o e e RTR o AR B ODEE, FRBS BGa o e of

sa¢hev ghenttHeing dbtermine doe mpstattingi(s) fitbe ssolounabusaie pigmest said
HREING A A6 BL Y Q%@@B@é%&é}&ﬁ%@%ﬁgﬁ%ﬁg%tgat of said

thermochromic substance at the predetermi erature(s). 24. A lid
accordingtd LEIRPEIG AR the oRaiiabke phirsHek prRgtaRoierms a word,
ssyebel legtogettpatterpianpicture. 20 25. A lid according to any one of

s L 08 UG LIPS I, e BN
according to claim 23 or 24 between the first and second plastic layers or on or above the
second plastic layer,

26. A process for preparing a lid for a container comprising:

co-extruding a first plastic layer and a second plastic layer, and optionally one or
more additional plastic layers, the first layer comprising in at least one portion at least one
cojoured pigment, the second layer comprising at least one portion comprising at least
one thermochromic substance which is adapted to become substantially translucent upon
reaching a predetermined temperature in response to heat transfer from or to contents of
the container to reveal at least one of the portions having the coloured pigment of the first
layer.

27. A 1id according to any one of claims 1 to 25 wherein regrind is added to one
or more lavers of the lid.

28. A lid for a container, the lid comprising a first plastic layer and a second

plastic layer disposed on top of the first layer and optionally one or more additional

plastic layers, the first layer including at least one portion comprising at least one

Amended Sheet
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second plastic layer. 26. A process for preparing a lid for a container
comprising: co-extruding a first plastic layer and a second plastic layer,
and optionally one or 25 more additional plastic layers, the first layer
comprising in at least one portion at least one coloured pigment, the
second layer comprising at least oné$ortion comprising at least one
thennochromic substance which is adapted to become substantially

cofsﬂfg%ilﬁqg%ﬂp% Leagting & piedeis %r@m&gttgwﬁwc&nmgmst one

heat transfer rom or to contents of the containerto reveal at least one of
theprRoBBAIBHs PSR thEelotréaPBRimen PERLPR- Stbs@ Ry, Bansiufignt upon
rea%m‘a@gdu @@e&i&ﬁﬁ@é@t@ﬁ@ﬁﬂﬁ@eﬁﬁ&@ﬁdﬂmmwgﬁmﬁf&s fcialedt to omgtenis of
ther?:gétau yers of %h%e!{%a?% A lid for REY éﬁmsp l'l aﬂq r%pxﬁ Hagogtr%& igment

ayer an asecon plastlc ayer

ofﬁmt‘@ﬁﬂ@mmwbﬁr@l@ ChSoTerRRidigows 235 hRidhe le@/m@uﬁﬁé%wayer
including at least. one portion comprising at least one Amended Sheet
JPEA/AU 24 coloured pigment, the second layer including at least one
portion comprising at least one thennochromic substance which is
capable of becoming substantially translucent upon reaching a
predetermined temperature in response to heat transfer from or to
contents of the container so as to reveal at least one of the portions
comprising the coloured pigment s of the first layer, wherein one or more
of the layers of the lid include regrind. 10 Amended Sheet JPEAJAU
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