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MATERIALS AND PRODUCTS PRODUCED THEREWITH The present invention relates to
heat disruptable barrier material Is (particularly hut nut exclusive than
plastic films to the disruption of such materials. and to products
incorporaing these neater rats There are numerous examples of products
incorporating barrier material which must he disrupted(e.~. punctured) to
allow communication between both sides n; the harrier Example of such
products include containers which contain food to be microwaved and which
are covered with a film or the like which must be punctured error to the
food being microwaved to ensure that steam is vented from the container
Whilst it may be s relatively simple task manually to puncture the film for
a single product item. it obviously becomes time consuming to repeat the
operation for a plurality of items. e.g for catering, on a commercial
scale. ~\ further problem of puncturning barrier layers occurs when the
barrier is beneath a further layer which itself must not be punctured. A
particular example of this problem is encountered in the marking element
disclosed in ~iJO-A-9208113 which is used for indicating whether a product
has been maintained under a particular temperature or temperature-lime
condition. 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. Bv way of
further explanation, the marking element may be one which is to be used for
indicating  nether frozen food leas been stored at a higher temperature
(e.b room temperature) than is required As such. the ink is one which is
(i) not capable of (lowing at the correct storage temperature of the food,
but (ii) capable of flowing at or above the temperature at which the food
should not be stored ~\-When the marking element is manufactured it is
necessary to ensure that the ink which wile flow at the    ~~~U 99l:G ~;~
t'CTJCEl99JOt10-la 16 J U L 2002 manufacturing temperature  J is separted
from  the wick - hence the need for the barrier layer 



Subsequent to manufacture. the marking element !s cooled down (either
before or after application to the product to be monitored) to a
temperature at which the ink will not floe The element !s then "activated~~
by application of a heated probe to the upper film layer This probe is at a
temperature at which it does not disrupt the outer film layer hut is
capable of puncturing the heat disruptable layer so as to allow the ink to
reach the  wick If the temperature the product increases beyond a
predetermined value then the ink is capably of flowing in the wick to
provide an indication of the undesired increase in temperature. Whilst such
marking elements function is a perfectly satisfactory manner. the need to
use a hated probe makes it difficult to activate the elements, particularly
if they have already been applied to the product to be monitored it is an
object of the present invention to obviate or mitigate the abovememtioned
disadvantages. According to a first aspect of the present invention there
is provided a marking element for indicating whether a pre-defined
temperature condition has been maintained 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 material to produce a detectable change wherein the heat
disruptable barrier layer !s comprised of a heat disruptable material
associated with an element capable of being Inductively heated by
electromagnetic energy to effect disruption of said material.   ~~ ()
99/36':, r'CT/G E3991000-to 16 J U L 2D02 According to 1 second aspect of
the present in . ention there is provided a method of activating 7 marking
element as defined in the previous paragraph the method comprising
subjecting the marking element to electromagnetic energy capable of
inductively-el~ heating said inductive healable element to effect
disruption of the harrier layer The heat disruptable material may for
example be a film, most preferably a plastics film The inductively healable
element may of any material with the requisite 



conductivity, e.g- metal. carbon or a conductive plashes or polymeric
material. Conveniently the inductively healable element is provided by a
marking of an electrically conductive (e-~, metallic) ink or patch on or
otherwise associated with the heat disruptable material Further
possibilities for the clement arc a foil. sheet or film of a metal. .A sell
further possibility is a marking of a graphite (carbon) loaded ink. The
inductively healable element may be on either side of or within) the
barrier material and may be of any desired shape appropriate to the
electromagnetic energy to the used, e.g. a disc or an annulus. Tile annulus
may be of uniform width across ils inner and outer edges (e.g. as provided
by two concentric circles) or may have one or more '`restrictions" around
its width. Preferably also the electromagnetic enemy for inductively
heating the element is radiofrequency energy (10'Hz to 3 x 10'i Hz).
Preferably the frequency is from 50 kl-lz to I Mhz more typically 100 k1-lz
to 500 kHz) a ~ I60 kHz to 180 kl-Iz The power may hz 100 W to 1000 VV,
typically Q00 ~V In the marking element according to the invention, the
barrier layer together with the first and second materials may he provided
beneath an outer layer (e t,- an   ~~`O 99l36'5> PCTlGI3991000aa 16 J U L
2002. outer film lay erg i , : barrier  layer may be selectively  disrupted
by the use of electromagnetic energy of the appropriate frequency thus
avoiding t.,;: need for the outer covering layer-cr to be o: a higher
melting/softening temperature than the banter layer and the need to use a
heated probe A related advantage is that the marking element may b;.
activated simply by positoning the clement (e  r situ on a product to he
monitored by the element) close to an electromagnetic field of the
appropriate frequency to effect disruption of the barrier layer  This is a
much more convenient technique to the use of a heated probe. The hunter
material as employed in the marking element is an important feature of the
invention in its own right and therefore according to a third aspect of the
present Invention there is provided 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 .-lccording to a fourth aspect of the present Invention there is
provided a method of disrupting a barrier material as defined in the
previous paragraph, the method comprising subjecting the barrier material
to electromagnetic energy capable of inductively heating said clement to
effect disruption of the material The electromagnetic energy may be
microwave energy such that the barrier 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 in the disruption of the covering. As such
the need for manual puncturing is avoided. The barrier material of the
invention is particularly suitable fur use in products in which a barrier
to be punctured is provided beneath at least one further lay: which is
required to remain intact since using electromagnetic energy it is possible
selectively to disrupt the barrier layer   ~~~0 99i3675 PCT~G t399i000aa 1
~ J U L 2002 Tire invention will be further described by way of ;.ample
only with reference 



t0 the accompanying drawings. in which Fib. I is an exploded perspective
mew of one embodiment of marking element in accordance with the first
aspect of the invention Fry '_' is a cross-section of the marking element
illustrated in Fig 1 prior to activation thereof, Fig 3 is a cross-section
similar to Fig. 2 bit shows the marking element in an activated condition
and also indicating that a product has been stored above a predetermined
temperature; and Fig 4 is a plan view of the label in the condition shown
in Fig. 3 As shown in Fig. l, a marking element 1 in accordance with the
invention is removably mounted on a carrier sheet 2 and is a laminar
structure comprised of layers 3-6 described in more detail below and an ink
7 (not shown in Fig. 1 but see Fig. 2). In more detail, the layer 4 is
comprised of a heat disruptable plastics film 8 provided with an
inductively healable element in the form of a marking 9 of an inductively
healable conductive ink. Alternatively the inductively healable element may
for example be provided by a thin metal disc or a metal joint. At its
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 is 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.   ~~U y0;3675; PCTIGB99I000-t4 16 J
U L 2002 The indicator layer 5 is of papa- which .:as been treated with a
resin so that only a central area 10 (shown in Fig 1 in the shape of a
thermometer remains absorbent. the remaining area of the la: ;:r 5 as
depicted by the hatched lines being gun-absorben; The undersurface of layer
5 is bonded in the hatched areas to the upper surface of the barrier layer
-1 and it will be noted from Fig I that the marking 9 of reflective ink (on
the barrier layer 4) locates immediately beneath the '`bulb" of the
thermometer-shaped absorbent area 10 of indicator layer 5 Layer 6 is a
clear plastics layer .:hick overlies, and is bonded to the indicator saver
p The absorbent area 10 is of contrasting colour to the ink 7 



In the marking element I 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 is one which (once the barrier layer has been disrupted
- see below) is only capable of flowing in the absorbent area 10 of layer 5
if the label 1 is above a predetermined temperature The ink may) for
example, comprise an alkyl ( particularly 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 :lows above a particular temperature. A further possibility is for
the ink to comprise a polymeric material which reversibly fuses above a
predetermined temperature, e.g. a thermo-reversible 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 I is subjected to a temperature at
which the ink 7 will not flow. Subsequently, the label 1 (which may be
attached to the product to be monitored) is placed close to an
electromagnetic field or sufficient energy (flue density) to effect
inductive heating of the ink 9 This causes disruption   WO 99!_6'"
i'CTlCI399/OQ044 16 J U L 2n~~ (puncturing  the film S beneath the "bulb"
of the absorbent area 10 of layer i which therefore comes into
communication with the reservor of ink 7 Provided that the product to which
the marking element 1 is attached is maintained below a predetermined
temperature the ink is unable to flow (or at least unable to floe to any
substantial extent) and does not colour the absorbent area 10. 1 f however
the product is raised above the permitted temperature then the ink will
flow into. and indelibly mark. the area 10 as depicted in Figs. 3 and =1.
Barrier materials of similar construction to layer four may be used in
applications other than a marking element. Such layers may, for example, be
used as a covering for a 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   'O 99i36"r:, PCT/C
B991000.id 16 J U L 2082 i ~ marlin=~ elerz~~nt for rndicating whether a
pre-defined temperature condition haS beg:; rnarntaind comprrsin;; a first
material capable of Ilownn~~ above a predetermined temperature separated
from a second absorbent material by a heat disruptable barrier layer. the
first and second materials bern~ such that when the barrier Ian 2r 1S
punctured and the predetermined temperature rs caceeded the first material
tlo~~ s rn the second material to produce a detectable change wherein the
heat disruptablc barrier lai er rs comprised of a heat dtsruptabLe material
associated with an olement capable of being inductively heated by
electromagnetic energy to effect disruption of Bald material. 2. :1 marking
element as claimed in claim 1 comprisin; a lower layer which, together with
the heat disruptable barrier layer, forms a reservoir for the first
material, and an absorbent layer provided on the opposite side of the
barrier layer to said resen~oir 3. .~ 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 1 to 3 wherein the
heat disruptable material is a film A marking element as claimed in claim 4
wherein the heat disruptable material is a plastics film 6. A marking
element as claimed rn any one of claims I to 5 wherein the rnductrvel~~
lieatable element rs provided on the heat disruptable material   tt'O
99/36'S I'CTICI399/00044 .~ 6 J~J~ 2002 ?. .-~ markia Liement as c:airncd
:a an~~ .:~ne of claims i to G wherein the inducti~-efy healable elentznt
is provided ^~' a conductive ink. S. :1 marki~t' clement as claimed :a
claim 7 wherein the conductive ink is a mctailic ink car ~: ~;rapltite
loadzd ink. 9. :1 marking clemcttt as claimed :a am~ one of claims I to 6
wherein the inductively htatable element i; pro~~ided b~ metal) carbon or
an electrically conductive plastics or poiynteric material. 10. .~ marking
element as claimed is claim 9 wherein tire inductively healable element is
of metal in the form of a f Im. 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. r~ marking element as claimed in
any- one of claims 1 to l0 which is disruptable by microwave energy. 13. A
method of activating a marking element as claimed in any ane of claims I to
12, the method comprising subjecting the marking element to electromagnetic
energy capable of inductively heating said inductive healable 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. I 5. A barrier material as claimed in claim 14 which is as
defined in anyone of claims 1 to i2.  
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