;He3e @ =<""6Tp+0~~' 0 99136"':: t~CTI(: E399100Uaa 16 J U L 2002 BARRI ER
N%IERIALS\ANQ PRODUCT] HEREW TH The present ianQH%Qﬁ)% uates to
heat‘disrb6FHHP€>bar4mmm " I's (particularly hut nut €XetUSMY2 than
plastic filnms to the disryption of such materials. and to pr c

i ncor porai ng these neater“@%fs There ape nuner ous exanpl es dfqgfﬂéktzgoz

i ncorporating barrier material which nust he disrupted(e.~. punctured) to
al | ow comuni B ARIRIAERLEtwWESERI Dot h \slh ) D1 dTher RV EEDEKBIMREAVeT Hsuch
products include containers which contain food to be m crowaved and whi ch
are covered with a filmor the |like which nust be punctured error to the
food being mcrowaved to ensure that steamis vented fromthe co t?iner
Whilst it may be 'sPREIAET VEIY" &7lpr & bead fr ety §f”f-’bm|alfﬁ'6FdPéf“fﬁéf Yilmfor
a single p?‘ng&t C\'cilﬁmca_-' L. obyisqush mQ.e?cPﬂ%sdﬁsh{EﬁoE%ﬁ‘%Héﬂ NS GRE]S ¢ he
operation for a plurality of Ttems. e.g for catering, on a conierci al
scale. ~\ fogduasr.nqar@bl. e déscpunetds ni ng barrier |ayers occurs when the
barrier is beneath a further |ayer which itself must not be punctured. A
particul ar exanple of this problemis encountered in the marking el enent
di sclosed in ~4ngar9208;;3 whi ch iﬁ uqed f.or i.ndi cating whether algroduct
has been mai ntained URdEF EOPartiRRICArO T RIGET S IrEPYPUIT R MIBIL: DD e
condi tion. WREienRael GLMhRED Yo § NRINEREL) NG 18 TBAIMAR TR HERASLYEEE sGRUPT i ses
an ink separated from an absorbent wi ck by a heat disruptable film all of
t hese conpahéntisinxei hgappleybdedhpendathinaide ppaninéds whidragearaiofoddigber
nelting. softening tenperature than the heat disruptable film Bv way of
further expharatad ghand nBICHer& Fagrel Bt fimagr e 0iseviigh arist Be pyngiercdised f or
indicating nether frozen food |eas been stored at a higher tenperature

(- b’ room tEbst 26 (e EFba g B8 o AT AT R % i PO SERG R (s
(i) not capahlig ofaf bOW RGnALIVIMEpROGEERTan SRS ROSINLRIPBIAGIH &rof sihhie food,
but (ii) capable of flowi ng at or above the tenperature at which the food
shoul d not redwst oemd 1~vowheshy theomesr kinageaab@mangt oi eperntbé aptnatied ot ai s
necessary tq ensure that the ink which wile flow at the ~~~U 99l : G ~; ~
t' CTICEI 99 rfB‘)'I%{”f’@&f'%J for s dRPEcidi g A%enperature J is separted

from the wick - hence the need for the barrier |ayer

A further problem of puncturing bamer layers occurs when the bamer 1s
beneath a further layer which itself must not be punctured. A particular example of
this problem 1s encountered in the marking element disclosed in WO-A-9208113
which 1s used tfor indicaung whether a product has been maintained under a particular
temperature or temperature-tune conditon. More particularly the marking element as
manufactured comprises an ink separated from an absorbent wick by a heat
disruptable film, all of these components being provided beneath an upper film layer

of higher melting/softening temperature than the heat disruptable film.

By way of further explanation, the marking element may be one which 1s to be
used for indicating whether frozen food has been stored at a higher temperature (e.g
room temperature) than 1s required  As such. the ink is one which is {1) not capable of
flowing at the correct storage temperature of the food, but (i1) capable of flowing at or
above the temperatre at which the food should not be stored When the marking

element 1s manufactured it 1s necessary 1o ensure that the ink (which will flow at the
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Subsequent to manufacture. the marking elenent !'s cooled down (either
‘before or after application to the product to be nonitored) to a

t enper at ur e¥@e%3Hfth the ink will not floe The el ement !s PREGBIYE0Hyat ed~~
by application of a heated probe to the _upper filmlayer This puope
tenperature at which it does not disrup? the outer filmlayer hJ?Bi‘gUEL@UO2
capabl e of puncturing the heat disruptable |ayer so as to allowthe ink to
reach the LcKk - he_te atur, th roduct \increases beyond a

pr edet er m n\é'\%‘j‘ﬁ@é“lchle'&f héh"“ﬂ%g{ ?’n K" ‘"‘s“‘égé@k}‘l G §1¢hy Ir]‘(%\'/blL Cﬁ‘g]ei”ﬁe(f%éﬂ\’/ﬁ QT
provide an ijpgircati on of the undesired increase in tenperature. Wil st such
mar ki ng el enments function is a perfectly satisfactory nanner. the need to
use a hated probe nakes it difficult to activate the elenents, particularly
if they have alregady been applied tq the product to he nitored it is an
obj ect of the pre 'g%q“‘r'w%ﬂkﬂwaﬁut*ﬁ SviakBe st e gatled fREN A8 ERERTS oned
di sadvant ages-,iACSM AL b PohhiS Q e nr ' t there
is providedqg ﬁﬁrﬁﬁﬁb(eﬁéheﬁtp%o? ?%g?ﬁgﬁpﬂbéhﬁg}cgwg%ﬁgég-ﬁégﬂﬁggnm

t enper at ur e widingi loan ThasidaRan sMRdntRii el LOMPPIi&itive ofathefitsd provkes i
capabl e of flow ng above a predeterm ned tenperature separated froma
second absorupeat Nimatwei alhipgrobe e tenparetpteaid Mndhat dpasrnot dyseupr ticheutés r st
and second nmmterial,s bei ng such that n the barrier |layer is punctured
2nd the.pr edBrbPh iR A drintt s He b urRae s i e Puhr s
the second ngtefdhdhe (QciPT QAN R ide ARHE Gl Buct ARG V%lﬁr RN L& 6k

di srupt abl e bérfﬁep féyer I's co erisred 0 0a héat g?%r Btabﬂg nﬁterl%

associ at ed watde @nan diceinent cgpaplablfdloefindai g Witk ue pbrovedeyarhgdicado®yf the

el ectromagnetic energy to effect disruption of said material. ~~ ()

99/ 36" :, r' CHISIEIINTODOIR EMPFAYY L 2D02 According to 1 second aspect of

the present in . ention there is provided a nethod of activating 7 marking
el enent as defined in the previous paragraph the nmethod conpri sing

subj ecting the mankiinguel fARMe $18MEHE i ANRBNEdrfec BN 85 BYaERHD FBePlthe
i nductively-el ~ heating said inductive heal able el enent to effect

di sruption ofeethe uban heaed pmpe makhe:thidfficuldiis aapeabhe cleatearsi, phrtinelyrly of

exanple be a fi|lm nost preferably a plastics film The inductively heal able
el ement may BFY aHf b fesp ongile ¢ 156 prockish  pf groniiored

It 1s an object of the present invention to obviate or mitigate the

abovementioned disadvantages.

According 1o a first aspect of the present invention there is provided a marking
element for indicating whether a pre-defined temperature condition has been
maintaincd comprising a first material capable of flowing above a predetermined
temperature separated from a second absorbent material by a heat disruptable barrier
layer, the first and second materials being such that when the barrier layer is
punctured and the predetermined temperature is exceeded the first material flows in
the second matenal to produce a detectable change wherein the heat disruptable
barrier layer 1s comprised of a heat disruptable matcrial associated with an element
capable of beine inductively heated by electromagnetic encrgy to effect disruption of

said material.



conductivity, e.g- netal. carbon or a conductive plashes or polyneric
material. Conveniently the inductively heal able elenent is provided by a
mar'ki ng of wamyegkeetrically conductive (e-~, netallic) ink err/Qadgdoon or

ot herwi se associated with the heat disruptable nmaterial Further

possibilities for the clement arc a foib. sheet or filmof a netaf.p.JUie2002
further possibility is a marking of a graphite (carbon) | oaded ink. The

i nductively heal abl e el ement nay be on either side of or within) the

barrier material and may be of any desired shape appropriate to the

el ectromagneti c ener to the used, e.g. a disc or an apnulus. Tile annul us
may be of uniforﬁTﬁW%gﬁ 'Yct g5 ﬁ?hﬁhﬁgﬁmaHH”HUt@r“ﬁﬂﬁé ciEes gProwged dovi ded

by two conc {Cohd ) 2 HiarTRY: 1810k €e bGhLLORS" A ound
R A B e e S

heat i ng t he altieseninginsing adbiediieque mayknengegyn: (d OlHzormhqnduXedDi ¥ copaple
Preferably the frequency is from50 kl-lz to | Mz nore typically 100 k1-1z
to 500 kHz) 24 mdycppelkHiran: $8d Riuqure Tdablgwwememyio leffesp@rspyrien1000hewy,
typically ng”?yzhnrthe mar ki ng el enent according to the invention, the
barrier |ayer {%gether with the first and second materials may he provi ded
beneath an outer layer (e t,- an ~~"0 99| 36' 5> PCTI G 3991000aa 16 J U L
2002. outer filmlay ergi , : barrier l|ayer may be selectively disrupted
by the use of el ddtrhomagmepiableemategyl 10dy fdnerappleagra &le. fvegprefaybly hus
avoiding t.,;: need for the outer covering |layer-cr to be o: a higher
nelting/sofﬂ@%?ﬁﬁ“@bnperature than the banter |ayer and the need to use a
heat ed probe A rel ated advantage is that the marking el ement may b;.
activated sinply by positoning the clenent (e r situ on a product to he
noni tored by the Rlkengmti ekl Deabll® eRihedl R OMBGNeRd& A | @il B bhdsite
appropriate frequency to effect disruption of the barrier layer This is a
much nore cowvdwrteny. ¢.echmauegarbon tdiea yordusiiva tasatedr grobyyeencTmaatpnialt er
materi al as | oyed i.n the marki.n | epent is an i rtant feature of the
Mvent fon - PTEMBH HEHECSIEY Hefablo, GEhtE dF P AL ED B £ hinPi ol Jct of |t he
present | nvenid ot bk & @I ¥ 3D ot & ol B fhdrBlsc GO ILiRna heat
di sruptabl e material associated with an el enent capabl e of being

inductivel y leeadiedplyle eheatial o Fagine positelitgsdyr the cehfeacire difsil ugheetosr fidlfn sai d
material .-lccording to a fourth aspect of the present Invention there is
provi ded a rRitape2lof dilkiugpen gl bas pingrkipgebr paphigs(cadpphigadsdinkne

previ ous paragraph, the nmethod conprising subjecting the barrier materi al
to el ectromagneti c energy capable of inductively heating said clenent to

ef fect di srupti ommiefinbfie veBt Rédidle ThAeR! BE) RNBOBEHd GidNBl. O WaMinD&he

m crowave energy such that the barrier material of the invention may be
used. for extam¢repatasal and oveyrhengf drordeairesbsitept appropidte ko 1he ¢lenteomabedetio be
heated in a m crowave oven. Aﬁ.such, thq nbcromave ener. yfefthts hqﬂgctive
heating of tHE™| riBntscesdl § ARG oF AN ARRTE JNGFPPUHS BRY (e idBV et nyidths such
the need for, I i b 0i ; rd i f e

i nvention isnﬁggﬁﬁéwﬁggﬁé%gﬁ??gﬁ%é€¥0%gﬁ§émgﬁ%gﬁggJ%ﬁ%m?ﬁ;%ﬁ?c)(g'B§$rier

t o be punct ulid onsophovi ddidneneairbundtiisivaédtbt one further lay: which is
required to remain intact since using electromagnetic energy it is possible
selectively to disrupt the barrier |ayer ~~~0 99i 3675 PCT~G t 399i 000aa 1
oninUWiLt ﬁoggf -enr ;ﬁ%rlgﬂ\r/a%m zlal(s)onth\émellelctrgref‘)aén%{i% Qrﬁ'\errg)('j ?osrcnﬁdut():ﬁgel)p %e%ré tﬁg ele’matzr;rxpl €

is radiofrequency energy (10'Hz to 3 x 10'2 Hz). Preferably the frequency is from 50

kHz to 1 Mhz more typically 100 kHz to 500 kHz. e¢ 160 kHz to 180 kHz The
power may be 100 W to 1000 W_ tymcally 500 W

In the marking element according to the invention, the barrier laver together

with the first and second matenals may be provided beneath an outer layver (¢ g. an



.t0 the acconpanying drawings. in which Fib. | is an expl oded perspective
mew of one enbogLnent of marking el enent in accordance mﬁtﬁgﬁ %9LB&$}
aspect of tYRYY¥vent i on Fry " ' is a cross-section of the ing el enent
illustrated in Fig 1 prior to activation thereof, Fig 3 is a C1Q§§j@t92092
simlar to Fig. 2 bit shows the marking elenent in an activated condition”
and al so indicating that a product has been stored above a predeterm ned

t enper at ur e,y difi ®unér)i S 12 PhaR: Vheyw ofy ][bbeﬁl&‘heil_\ I NstipRd candict j@nephown

in Fig. 3 As shown in Fig. |, a marking elenent 1 in accordance wth the

i nvention i slccenomabiiy aountd@dhonp@opart ifenuskeatuRaanding shantainfonahe
structure conprised of layers 3-6 described in nore detail bel ow and an ink
7 (not showfuiss g inelapgiiic dee flyehes ymelupe/spbiepingdemperatiyh hap dhepargey s
compri .Sed Ofl'n crh:% t[}kd|n$JdUBt aslg!aeheg eﬁs‘#rb&s f" lrerl?ngd R{l(\%\ma%e'qs .aﬁ rf'l]ea191 rking

i nducti vely healabl e eTenent’ i'n'the Torm of a mar |ngv§ of "an |n3uc?1vely

heal abl e congidi igryi BekacufhitRHRBI BAeposiidignd MEWhienelde healabh @ prdfiveNt MAy
for exanple be provided by a thin netal disc or a netal joint. At its

under sur f acep bhamoneprel apethegldngnboneredo an olsndomegepeficlshariat apuofireate t o
the correspondin \araﬁ of the uEEer urface of the layer 3 so that. a
reservoir s a@éle%w.\nm fechdshauphRl e Ramiesday g d) T his st Fvel ast GRS

| ayers 3 an T LSuL Jayer 3 is releasably attached to
S sk S ’

carrier 2 so t [~ e renoved therefromand attached (by the
adhesive) to a product to be nonitored. ~~U y0; 3675; PCTI GB991 000-t4 16 J
UL 2002 The indicator layer 5 is of papa- which .:as been treated with a
resin so that onlheabaraat milergl eq enplqysh onnth rmykgaiclemenths ahapeorgint g
thermonmeter renains absorbent. the remaining area of the lLa, ::r 5 as

dopi cted by ERETHEhRYCTFde serh g 2Bl rBE ROt GrbPdainched §F 1 ayer
5 is bonded h@sdnberatien@dras Eﬁﬁm@@ al e A ARAEN A WofrdeSePbr 4 Reu RAREJBie | ayer
-1l and it will be noted fromFig | that the marking 9 of reflective ink (on
t he barrier inagenl 4psokncat esthi anedemtsl yajpbdireatthbtthe indbulvk!y dieatetheby

t her nonet er - shaped absorbent area 10 of indicator |ayer 5 Layer 6 is a

clear pl asti @l&comagnelc HiceR B¢ dsEuptign@f 530 BEYABY to the indi cator saver
p The absorbent area 10 is of contrasting colour to the ink 7

According to a fourth aspect of the present invention there 1s provided a
method of disrupting a barmrier matenal as defined in the previous paragraph, the
method compnising subjecting the bartrier material to electromagnetic energy capable

of inductively heating said element to eftect disruption of the material

The electromagnetic energy may be microwave energy such that the barmer
material of the invention may be used. for example, as a covering for a container
which is intended to be heated in a microwave oven. As such. the microwave energy
effects inductive heating of the element resulting 1n the disruption of the covering. As

such the need for manual puncturing is avoided.

The barnier matenal of the invention 1s particularly suitable for use in products
in which a barrier to be punctured 1s provided beneath at least one furiher lay: winch
is required to remamn ntact since using electromagnetic energs 1t is possible

selectively to disrupt the bammier layer



In the marking elenment | as shown in Figs. 1 and 2 the barrier-iayer 4
prevents contact between the ink 7 and the absorbent area 10 of i ndicator
| ayer 5. T -4 is one which (once the barrier |ayer ha upt ed
- see belomﬁ)?sﬁonly capable of flowing in the absorbent a?égﬁﬁngP§{ er 5
if the label 1 is above a predeterm nedstenperature The ink nmay) f'cﬁ J L 2[\02
exanpl e, conprise an alkyl ( particularly a C,_, alkyl) ester of a
| ong-chain fatty acid. Exanples of esters which may be used include ethyl
nyristate butyl nyristate and butyl laurate. It will of course be
appre0|ated that the ink may conprise a m xture of esters to ensure that
the ink :1ows abGVeuatmamvw§0t@rﬂuedp@naUUNe -y\of enatripda orgpssiibicliirtyeci s f or
the ink to coqprlse a polgnerlc naterlal whi ch reversibly fuses above a
pr edet er mi n&YESHRANRIPUREIARINGS. ) WNEY np-reversi bl e wax. I norganic salts
(e.g. sodiumor potassiumchloride) can also be incorporated in the
polymeric material for providing the required tenperature of fusion. For
the purposes of &ed.ilvain @plodbepdrageelivd view o Wb eebedinicar & rhelkper dtmee at
which the ink 7 will not flow Subsequently, the label 1 (which may be
attached t o' pecoplaperuith the fisaspseti af dhecigyentionpl aced cl ose to an
el ectromagnetic field or sufficient energy (flue density) to effect
|nduct|ve heating of the ink 9 This causes disruption WO 99! 6'"

" CTl C1 399/ OQ044 £16 2Jis Y drosRactioh RIS H{aN‘ﬁl:f cEhRnf ilhSrebaneat h bhér ibul b”
of t he absorbent area 10 of [ayer i which therefore cones into
conmuni cat i entivduph thchfr eservor of ink 7 Provided that the product to which
the marking elenent 1 is attached is maintai ned bel ow a predeterm ned
tenperature the ink is unable to flow (or at |east unable to floe to any

substantfal extert) a0d OeSNOt EHEON ELDPL A0SOl nBER, duch, 1 fovever

the product is raised abo eracure K W1
flow into. asdvitediebidxion mey Imsotlhalcadirﬁauibo aa&‘_ar(ﬂﬁﬂl Gh et skirgs.abdvand =1.
Barrier materials of similar construction to | ayer four nmay be used in
appl i cat i onpredergemuehampgratieléndg el enent. Such |ayers may, for exanple, be
used as a covering for a container which is intended to be heated in a

m crowave oven such that inductive heating of the inductively heat abl e

el ement resul ts iffq diish AR LAY Gfind REeIGRUR DAGon sEAPIAa !5 PCT/ C
B991000.id 16 J UL 2082 I ~ marlin=~ elerz~~nt for rndltatlng whet her a
pre-defined tenperature condition haS beg:; rnarntaind conprrsin;; a first
mat eri al capabl e of Il ownn~~ above a predeternlned t enper at ure separat ed
froma second absdy BeHP itdiiterdi amaging clsmgnt Hirs pAGEEPFE VHArhe é?vemayws t he

first and secon terials bern~ h 1 arrier .
bunct ured angTpealTs b5 PEkher FHAR 4% o R IRCAR i B 1

tlo~~ s rn the dSQGIQEHjmﬂ%r@ﬂétﬂl bdiowRROENER A ndeiRenakiFe:. changs: mhaerei n the
heat disruptablc barrier lai er rs conprised of a heat dtsruptablLe materi al

associated wth an ol enent capabl e of being |nduct|vely heat ed by
el ectromagnetic energ

to. e ct disru t|o of Bald rial rking
el ement as clai neld ’P‘HX@F‘éi‘rﬁg‘ Tesrdhris SPRPIS Qe e%‘éi;ﬁé‘r‘P‘ Fé’IIPS“F%&é‘Wg? wi t h
the heat di ﬁ;SJHQItd@Ji"»ﬁmb [ {nld ‘ftwtzﬂ'yﬁgatab Db eR1 [ne r}"o%roff f'm fbréﬁ

mat eri al , an absorbent layér provided on e opposi te side of
barrier | ayeihdbQiveBitttatable @Bndictivedink. ~An&hkmg eHecinetindtivaly lﬁidaaatﬂ@dlehﬂ:nd aim1l

or 2 wherein the absorbent |ayer is overlaid by a transparent film
may for example be provided by a thin metal disc or a metal joint. At s
undersurface, barrier layer 4 is bonded around its peripheral surface to the
corresponding area of the upper surface of the layer 3 so that a reservoir space (in
which the ink 7 1s located) is formed between the layers 3 and 4. The undersurface of

layer 3 is releasably attached to carrier 2 so that the label 1 may be removed therefrom

and attached {by the adhesive) to a product to be monitored.



.4. A marking element as clainmed in any one of clains 1 to 3 wherein the
‘heat disruptable material is a filmA marking el ement as clained in claim4
wher ei n t R We¥5Yi sruptabl e material is a plastics film 6 CHCRE P Hg

el enent as clainmed rn any one of clainms,l to 5 wherein the rndu vel

| i eat abl e el enent rs provided on the hegt di sruptabl e materi al Gfﬁtagt 2002

99/36'S |I'CTICl 399/00044 .~ 6 J~J~ 2002 ?. .-~ markia Lienent as c:airncd
ra an~~ . :~ne ofTigl Alifkot 11Qr & WRRTRLD LARNAdYEL Fetdvuiiedl 8k §ogh&Nt Znt
is provided ~~' a conddgtiGérin. éﬁi:f mar ki " cT%Heﬁ?lasrgﬁgfﬁeﬁﬁ:a

claim?7 wheméi n ¢tdneracorduni ishewinnk iFs a WChiad bliope iofka ¢@fmorheter)r @platrist e
| oadzd ink. 9. :1 marking clencttt as claimed :a am- one of clainms | to 6
wher ei n t he:bpoiget threlcppaniing aplaeofethentent Sias gappcted bethephatehsd dines damgon or

l ectricall duct | i g iynterjg. ial. 10. .~ Ki
ol ement as CrACHAeTs Lo AP SRREEr Dt e hatien DAy THERCBFE A Mot 1 S

of metal i ngpbesfrictbPlhedatridrMives NERl Okilf G ho[e&ﬂmmﬁ}c,@wdﬁf‘nﬂe SlFERED as
claimed in any one of claims 1 to 10 wherein the barrier layer Is

di sr upt abl eibyilecade afk @gubnbyrentygy4) b2ates mmatikelndesdadmbat bald™ of giened i n

any- one of clains 1 to |]Q which is disruptable by m crowave energy. 13. A

met hod of dBETRARG G haPGedtePg et amdAe! BeIcaICald¥8H i n any ane of claims | to
12, the method conprising subjecting the marking el ement to el ectromagnetic
energy capable of inductively heating said inductive heal able el ement to

effect di srupti onayef 6tdig cRaF bikhicd RY&T whicH by erheDakd is&ond@t R thdlindi@n®r i sed
of a heat disruptable material associated with an el enent capabl e of being

i nduct i vel yanaat ethempsabentarentysatficonientngyolver tefilfesnk 7di srupti on of said
material. | 5. Abarrier material as clained in claim1l4 which is as
defined in anyone of clains 1 to i2.

In the marking element 1 as shown in Figs. 1 and 2, the barrier layer 4
prevents contact between the ink 7 and the absorbent area 10 of indicator layer 5. The
ink 7 s one which (once the barrier layer has been disrupted - see below) 1s only
capaole of flowing in the absorbent area 10 of layer 5 if the label 1 is above a
predztermined temperature The ink may. for example, comprise an alkyl
(parucularly a C, ; alkyl) ester of a long-chain fatty acid. Examples of esters which
may be used include ethyl myristate, butyl myristate and butyl laurate. It will of
course be appreciated that the ink may comprise a mixture of esters to ensure that the
ink iflows above a particular température. A further possibility is for the ink to
comprise a polymeric material which reversibly fuses above a predetermined
temperature, e.g. a thermo-reversable wax. Inorganic salts (e.g. sodium or potassium
chloride) can also be incorporated in the polymeric material for providing the required

temperature of fusion.

For the purposes of “activation™, the label 1 1s subjected to a temperature at
which the ink 7 will not flow. Subsequently, the label | (which may be attached to
the product to be monitored) 1s placed close to an electromagnetic field or sufficient

encrzy (fluv density) to effect inductive heating of the ink 9 This causes disruption



~~ 0°99/367=1 r~ PCT/G 1399/0(10-1.t 96 J UL 200 1| b :1 atcthod of a;
srupon_~ a barrnmr maten::i as clatncd ;n claiml=l or | i. the r ;ethoc~
c~~nprt 5t nWO8¥<scttn the bancr nmater;al to el ect ronagnet‘i’(cT’@h@rWMéapabl e
cf ;t~duct;~, el~~ Itcattn~~ sat~i clc~: ~cnt to cf fect disrr, BOUU)L %ﬁ?
mat enal . AHFY. AU. Al [ . A AF . AA A% A {. A [L AyAl 4" 0bw/ v$q $- FTW
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Barrier materials of similar construction to layer four may be used in
applicauons othar than a marking element. Such layers may, for example, be used as
a covering for & container which is intended to be heated in a microwave oven such
that inductive heating of the inductively heatable element results in disruption of the

covering.
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109& () - {predctemﬁﬁéd_’remp rawure separated from a second absorbent material by a heat
disruptable barrier laver. the first and second matenals being such that when the
barrier laver 1s punctured and the predetermined temperature 15 exceeded the first
material flows in the second matenal to produce a detectable change wherein the heat
disruptable barrier laver 1s comprised of a heat disruptable material associated with an
clement capable of being inductively heated by electromagnetic energy to effect

disrupuon of said matenal.

2. A marking efement as claimed in claim 1 comprising a lower layer which,

together with the heat disruptable barrier layer, forms a reservoir for the first material,
and an absorbent laver provided on the opposite side of the barrier layer to said

reservoir

-~

3. A marking element as claimed in claim 1 or 2 wherein the absorbent layer is

overlaid by a transparent film.

4. A marking element as claimed in any one of claims | to 3 wherein the heat

disruptable material is a film

5. A marking element as claimed in claim 4 wherein the heat disruptable material

1s a plastics film

6. A marking element as claimed in any one of claims | to 5 wherein the

inductively heatable element 1s provided on the heat disruptable material
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S. A marking clement as claimed :1 claim 7 wherein the conductive ink is a

metallic ink or a graphite loaded ink.

9. A marking clement as ciaimed in any one of claims 1 to 6 wherein the
inductively hecatable clement is provided by metal, carbon or an electrically

conductive plastics or polymeric material.

10. A marking element as claimed ia claim 9 wherein the inductively heatable

element is of metal in the form of a film, sheet or foil.

11. A marking element as claimed in any one of claims 1 to 10 wherein the barrier

layer is disruptable by radiofrequency energy.

12

A marking element as claimed in any one of claims | to 10 which is

disruptable by microwave energy.

13. A method of activating a marking element as claimed in any one of claims 1 to
12, the method comprising subjecting the marking element to electromagnetic energy

capable of inductively heating said inductive heatable element to effect disruption of

the barrier layer.

14. A barrier material comprised of a heat disruptable material associated with an
element capable of being inductively heated by electromagnetic energy to effect

disruption of said material.

15. A barrier material as claimed in claim 14 which is as defined in anyone of

claims 1 to 12.
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