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A ‘Best Before’ date, the date after which the product may not be at its premium
quality of performance. This does provide the consumer with an indication of the
‘best product life’, but is not an indicator of the actual freshness or performance of a
product. Furthermore, this date is generally only a reliable measure if the primary

packaging is in an unopened state and the product has been stored properly.

A ‘Use by' date, the date after which a product is notionally no longer safe to
consume (the product may still be safe, but the retailer/manufacturer will no longer
warrant such). Again, this date relies on the integrity of the primary product

packaging and also appropriate storage conditions.
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In some earlier devices the timer is started upon manufacture or application of the
device, whereas in other devices user initiation is employed. Both these systems
have inherent problems, certain devices are fine as ‘Use By’ indicators, but due to
their initiation at manufacture can take no account of the accelerated rate of product
decay upon breach of primary packaging exposing the product to oxygen, locally
introduced bacteria and other suchlike present in the atmosphere. Equally the user-
activated devices rely on a consumer remembering to activate the device upon
opening their product, this is easily forgotten and could leave unaffected exactly the

problems they are intended to address.
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predetermined time period has elapsed.

The present invention thus provides a means of providing a consumer with a clear
and reliable visual indication of how safe a particular perishable item, such as a

foodstuff, pharmaceutical or cosmetic, is to use.

The first predetermined time period is controlled primarily by the rate at which the
third liquid passes along the conduit from the third reservoir to the first barrier. Once
the third liquid has passed along the conduit and reaches the first barrier, contact
between the third liquid and the first barrier causes the first barrier to be removed,
thereby releasing the first and second liquids so that they can mix together and



The first predetermned tinme period is controlled
primarily by the rate at which the third liquid passes
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perrs%a%?e r?em has passed its use-by date. For example, the first liquid can be
provided with a red dye which, when mixed with the second liquid within the second
reservoir, causes the resulting liquid mixture within the second reservoir to exhibit a
red colouration indicating that the item is no longer suitable for use. In further
embodiments, the first liquid may contain both an amount of acid and a colourant to

ensure that the appropriate colouration is afforded to the user.

It should also be appreciated that the first aspect of the present invention is not
Irmrted to just a single colour-change from, e.g. green to red, but that any desirable
colour change may be utilised. For example, as described in more detail below the
second reservoir can be connected to at least one further reservoir and mixing of the

contents of the further reservoir(s) with the liquid within the second reservoir
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after a first predetermined time period to permit the first and second liquids to mix
and generate a liquid mixture within the second reservoir of different colour to the
second liquid prior to mixing and thereby provide an indication of when said first

predetermined time period has elapsed.

The second aspect of the present invention relates to a time indicator device in
which at least two liquids are prevented from mixing by a particular type of barrier
until a predetermined time period has elapsed. This aspect of the invention provides
a chemlcally and/or enzymatically degradable barrier between the at least two
liquids, thereby enabling timing to be controlled by the rate at which a suitable
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and second reservoirs being interconnected by a conduit, and a barrier being
provided between at least one of said first and second liquids and said conduit,
wherein the conduit contains a first substance that is a liquid or gel, and removal of
the barrier permits dispersion of said colourant from the first reservoir to the second
reservoir over a predetermined time period thereby providing an indication via said

viewing window of when said predetermined time period has elapsed.

By connecting the first and second reservoirs with a conduit which contains a liquid
or gel as in the third aspect of the present invention any potential problems
associated with the use of gas (e.g. air) filled conduits linking the two reservoirs are
avoided. Since the movement of the colourant species within the liquid mixture

formed throughout the reservoirs and conduit(s) does not rely solely upon the flow of
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encompassing substances which dissolve, partially dissolve or disperse the first
entity in the second entity. In this way, the term ‘dispersant’ encompasses but is not

limited to a solvent for a particular substance.

The term ‘conduit’ as used herein refers to any type of passageway along which a
liquid can flow or molecules can pass and is not intended to be restricted to tubes,
channels or capillaries of circular cross section. Where the term ‘conduit’ is used
without further qualification, the term in intended to encompass passageways which
may be open or closed along at least a part of their length and which are of

appropriate dimension and construction to permit liquid flow.
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" label or tag to be affixed to a perishable item or product, or it may be incorporated
directly into the product packaging. For example, the device may be incorporated
into a laminated sheet of material which is then wrapped around the item or product,
or which is formed as a sleeve of material and wrapped around further product

packaging.

In the first and second aspects of the present invention it is preferred that a second
barrier is provided between the third reservoir and the conduit. The second barrier is
preferably adapted such that, upon removal, the first predetermined time period is
initiated by permitting the passage of the third liquid along the conduit. The second
barrier may be adapted to be removable as a result of opening a product to which
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, ¢ir arscbinitglyoevidas) on it is preferred that a second
barrier is provided between the third reservoir and
the conduit. The second barrier is preferably adapted
such that, upon renoval, the first predetermned ti
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preferably at least around 10000 cP (at 20 °C). In further preferred embodiments the
viscosity of the degradable substance is around 5000 to around 20000 cP (at 20

°C).

In some applications it will be desirable that the degradable substance possesses a
_melting point above around 40 °C, more preferably above around 60 °C, and still
more preferably above around 80 °C. In other application it will be desirable that the
degradable substance has a lower melting point, such as around 5 to 10 °C or
lower, for example when it ié desirable to have the degradable substance melt and
the barrier therefore fail at relatively low temperatures. Exemplary applications
requiring a lower melting point degradable substance include use on frozen or

chilled goods where it is desirable for the device to indicate that the goods have
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degradabl e substance. In ba¢h the first and second
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In the first aspect of the present invention the first barrier is connected via a conduit
to a third reservoir containing a third liquid and the time taken for the third liquid to
pass along the conduit contributes to determining the first predetermined time
period. The conduit may contain any desirable substance in any appropriate
physical state. Thus, while it is possible that the conduit may contain a gas such as
air, it is preferred that the conduit contains substantially no gas and instead contains
a liquid or gel whose properties may contribute to controlling the speed at which the
third liquid passes along the conduit from the third reservoir to the first barrier.

It is preferred that the first substance in the conduit exhibits a higher viscosity than
the first and/or second liquids. The viscosity of the first substance may be greater
than around 100 cP (at 20 °C), greater than around 300 cP (at 20 °C), and more
preferably greater than around 1000 cP (at 20 °C). In further preferred



requiring a lower nelting point degradable substance

i ncl ude use on frozen or chilled goods where it is
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the first aspect of the present invention the first
barrier is connected via a conduit- to a third
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contai s su no gas and instead contains a
l'iquid or gel whose properties nmay contribute to
controlling the speed at which the third |liquid passes

P?%f?ﬂé?lyb@r@réﬁgragwdd EoMpriddiea Ihbmfal 88&0iaObF ehgyrhdapable of
degrading the degradable substance comprised in the first barrier. In this way, once
the third liquid has passed along the conduit and contacts the first barrier,
degradation of the barrier is initiated. The third liquid may include any desirable
component, but it is preferred that it comprises water since water is safe, cheap and
acts as a good solvent for many other components that one may wish to provide in
the third liquid. It is particularly preferred that the third liquid comprises saline
solution. One reason for favouring saline is that it provides a stable environment for
many chemical species and enzymes which may be contained within the third liquid.

Any appropriate enzyme may be used and a preferred enzyme is a Iipése.

With regard to the first and second aspects of the present invention the viscosity of
at least one of the first and second liquids is preferably greater than around 1 cP (at
20 °C), more preferably greater than around 3 cP (at 20 °C) and most preferably



It is preferred that the first substance in the

conduit exhibits a higher viscosity than the first
wa@nabosossecond |iquids. The viscosity of the fPCEGB2008/003279
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the first substance to a satisfactory extent such that
the third liquid can, over a predeterm ned tine
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amn@cﬁweﬁyt way lohta mnbema;amlghthedlqptdomimemay be more strongly
acidic and possess a pH of less than around 2, for example a pH of around 1. It will
be appreciated that in embodiments of the present invention where only a single
colour change is being used to signify that a particular product is no longer suitable
for use, a colour change to red may be the most appropriate option. Thus, in this
embodiment, it may be desirable to use a sufficient quantity of an acid to effect a pH
change from around neutral, pH 7 (green) to strongly acidic, pH 1 or 2 (red). In an
alternative embodiment where a double colour change is being used to provide an
initial warning followed by a final signal to stop using a product, it may be desirable
to use a sufficient quantity of acid initially to cause a reduction in pH from neutral,

pH 7 (green) to moderately acidic, around pH 3 to 6 (amber), followed by a sufficient
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the third liquid conprises saline solution. One reason
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pRférfldC that. $hid acopblit @ssnecting the third reservoir and the first barrier
possesses a predetermined length which defines a distance over which the third
liquid must pass from the third reservoir to contact the first barrier, said distance at
least partly determining said first predetermined time period. In some embodiments,
the device may define a single conduit of the predetermined length to suit a
particular application, however, in other embodiments the device may define a
plurality of partial conduits which are selectively connectable to form said conduit

with said predetermined length.

If the device is assembled from components which define a plurality of partial
conduits of differing length then this affords the manufacturer a greater degree of
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It is preferred in the first and second aspects of the present invention that a viewing
window is associated with said second reservoir such that said indication of the
when the first predetermined time period has elapsed can be observed via said

viewing window.
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The third barrier may take any convenient form but preferably comprises a
chemically and/or enzymatically degradable substance, which may be the same or
similar to the substance comprised in the first barrier described in detail above. In a
preferred embodiment the viscosity of the degradable substance comprised in the

" third barrier is similar to or the same as that of the degradable substance utilised in
the first barrier, thus, by way of example only, the viscosity of the degradable
substance in the third barrier may be at least around 2000 cP (at 20 °C).

The third barrier may comprise a dehydrated enzyme capable, upon hydration, of
degrading the degradable substance comprised in the third barrier. Once again, the
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the fourth barrier is removed the fifth liquid can pass along the further conduit and
eventually contact the third barrier. This contact initiates degradation of the third
barrier, thereby removing the barrier between the second and fourth reservoirs and
allowing the fourth liquid to mix with the first liquid mixture already resident in the
second reservoir. The fourth barrier may be adapted to be removable as a result of

opening a product to which the device is attached and/or removable as a result of

attaching the device to a product.

The fourth liquid may have the same or similar properties to the first liquid initially
resident in the first reservoir. By way of example, the viscosity of the fourth liquid is

preferably in the range of around 1 to around 100 cP (at 20 °C).
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the lest shorter predetermined time period indicating that the product is perishing but
still suitable to use or consume, and a second colour change from amber to red (e.g.
moderately acidic to strongly acidic) after the second longer predetermined time

period indicating that the product is no longer suitable to use or consume.

Additionally or alternatively to the provision of acid in the fourth liquid, the fourth
liquid may comprise a colourant, such as a dye or pigment, of any desirable colour.
In the preferred embodiment where acidic solutions are being used to provide
colouration in a solution containing a pH indicator, it will be appreciated that it may
be advantageous to incorporate a separate colourant into each of the acidic
solutions to ensure that the liquid mixtures within the second reservoir resulting from

mixing with the acidic solutions present the appropriate colouration to the user.
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generate a colour change which can be identified by a user as an indication of when
said first predetermined time period has elapsed. The degradable barrier comprised
in the second aspect of the present invention may take any of the features of the
degradable barrier employed in the first aspect of the present invention as described

above.

By way of example, it is preferred that the degradable substance within the
degradable barrier comprises a lipid, such as a hard palm kernel oil. The viscosity of
the degradable substance may take any appropriate value depending upon the
intended application and the properties of other substances incorporated in the
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to prevent said liquids mixing, said third barrier comprising a chemically and/or
enzymatically degradable substance which is adapted to be sufficiently degradable
after a second longer predetermined time period to permit mixing of said fourth liquid
with said first liquid mixture within the second reservoir and generation of a second
liquid mixture within the second reservoir of different colour to the first liquid mixture
and thereby provide an indication of when said second predetermined time period

has elapsed.

It will be appreciated fhat the chemical and/or physical properties of the fourth liquid
and/or the third barrier emplbyed in the above preferred embodiment may be the
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to compress and block selected areas of the conduits defined by the second layer to
prevent or delay the movement of liquids within the device until the desired point of

activation.

Said reservoirs and conduits are preferably formed by a combination of embossing,

die cutting, lamination, ultrasonic welding and/or laser ablation processes, which are

preferably inline processes.

As described above, the conduit interconnecting the third reservoir and the first
barrier and the optional fifth reservoir and third barrier is/are preferably defined by a

combination of a plurality of incomplete or partial conduits of varying length defined
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The device according to the first and/or second aspects of the present invention may
further comprise a gutter, which is preferably relatively wide compared to the width
of the conduits and is preferably defined by said intermediate layer, said gutter
serving to catch any excess material which may be squeezed out of other regions of

the device during the lamination and conduit forming processes.

As defined above, the third aspect of the present invention relates to another design
of time indicator device comprising a first reservoir containing a first liquid
comprising a colourant and a second reservoir containing a second liquid

comprising a dispersant for said colourant. A viewing window is associated with said
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fromthe first liquid mxture after the first

predeterm ned tine period has el apsed, and then a red

colouration fromthe second liquid mxture after the
The anarheprie dehich rtheedbove meefpered cumbroalimentagfstig. indligator device

devi. ' first.and . :
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chemical nature of the liquids/substances and the physical form of the conduit. The
rate of admixture of the liquids/substances, and therefore ultimately the rate of
colourant diffusion, is controlled so as to act as the primary timing mechanism. After
a first predetermined period of time the first and second liquids contact, mix and
disperse throughout one and allow the colourant to rapidly diffuse through the liquid
mixture in the conduit and into the liquid mixture in the first reservoir, at which point
the colourant becomes visible via the viewing window associated with the second
reservoir, providing a visual indication of when the first predetermined time period

has elapsed.
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i nterconnecting the third reservoir and the first

barrier and the optional fifth reservoir and third
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onto the underside of the upper |ayer using a
pwdgn@rmrngd@metgﬁrlpﬁhas glapsestess which is preferably
carried out inline. Wiile the volune of the various
reservoirs will be chosen so as to suit a particular
application and conbination of materials, said vol une
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second higher viscosity substance until the second and third liquids contact one

another and mix to form a second mixture whereupon the further colourant
disperses throughout said second mixture thereby providing said indication via said

viewing window of when said second predetermined time period has elapsed.

An important feature of the present invention is that a consumer may be presented
with a simple to understand “Traffic Light” system of product suitability. When green
is viewed through the viewing window this is an indication that the product is still at
its best, when amber is viewed the consumer is asked to exercise caution and
carefully assess the suitability to use or consume, and when red is viewed the
consumer is advised to dispose of the product and re-purchase. Research shows
that the “Traffic Light™ principal is universally understood across the world, and the
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can take account of the consumer's mistake and still function correctly. Assuming
that storing the item at an elevated temperature increases the rate of decay of the
item, the first time period and, where applicable, the second time period must be
shortened by the appropriate amount to provide the consumer with the correct
information. This may be achieved by appropriate selection of the first and, where
applicable, the second higher viscosity substances such that the rate at which their
viscosity varies with temperature is related to, or more preferably substantially

matches the rate at which the decay of the perishable item varies with temperature.

With regard to the time indicator device forming the present invention it is preferred
that the viscosity of the first higher viscosity substance provided in the conduit is in
the range of around 4000 to around 16000 cP (at 20 °C). More preferably the
viscosity of the first higher viscosity substance is in the range of around 6000 to



liquids to disperse through the first higher viscosity

substance until the first and second |iquids contact
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all ow the colourant to rapidly diffuse through the
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m xture in the first reservoir, at which point the
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sURkELe i S ubdtlAfand Acible with both of said first and second liquids. In this
way, when the first liquid contacts and mixes with the second liquid the first mixture
thus formed is an essentially homogeneous mixture of the first and second liquids
and the first higher viscosity substance throughout the first and second reservoirs

and the interconnecting conduit. .

At least one of the first and second liquids may comprise water. Preferably both the
first and second liquids comprise water. The first and/or second liquid may comprise
around 20 to 70 wt% water, more preferably around 30 to 60 wt% water. Most
preferably the first liquid comprises around 50 wt% water and/or the second liquid

comprises around 50 wt% water.
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re-purchase. Research shows that the "Traffic Light"”
principal is universally understood across the world,

It‘filsngre}é?l%ﬁrtﬁ&(?% oRVEIM 1R dlS ﬁ{er&y'égﬁﬁxofa‘ke%yaébbﬁ)dnﬁte colour

conventi ona reen to er to red col our ‘
ammcgm ben don-taxiqandesuitahlel for useinghedesited applcatiQAn ffaus where
8] dicS: AWt B be ARAdyBBIR 6QsRUG itGE @BSIR{Sthat the dye is safe
for use with edible products. It is particularly preferred that the dye is orange or red
since these colours are eminently suitable for application into the device of the
present invention to provide a “Traffic Light" colour change pattern, which as
mentioned above, is easily and widely understood by consumers. An example of a
preferred orange dye is 105101 Duasyn Sauregelb xxSF and an example of a

preferred red dye is 105112 Duasyn Saurerhodamin B-SF.

The colourant may be a pigment, which should again be safe to use in the intended
application. That is, if the device is to be used on a food product, it is preferred that

the pigment is food safe and will not harm a consumer if accidentally ingested.
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regard to the tine indicator device formng the
present invention it is preferred that the viscosity

In? tﬁgtprgcgfﬁ%%ﬁ:rl ?R}b@biﬁ%ﬂ{ ofthe pAlehYinveHiRh AWHeFe Meevii8Eohiprises a
third reservoir a further colourant can be dispersed from the third reservoir to the
second reservoir over a second time period and thereby provide a visual indication

of when the second predetermined time period has elapsed.

The second predetermined time period may be shorter, substantially the same, or
longer than the first predetermined time period. If the first and second colourants
impart different colouration to the liquid viewable via the viewing window then a user
can be presented with a first colour (e.g. orange or amber) after the first time period

and a second, different colour (e.g. red) after the second time period.



t he range of around 4000 to around 16000 cP (at 20
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hi gher viscosity substance throughout the first and
second reservoirs and the interconnecting conduit. At

| east one of the first and second |iquids may conprise
ThetsecondPnighen vigdopity diatid tiry exhibit a viscosity that is higher, lower or

substantially the same as the viscosity of the first higher viscosity liquid. When it is
desired to provide a second predetermined time period that is longer than the first
predetermined time period, one way in which this can be achieved is by formulating
the second substance so as to exhibit a higher viscosity than the first substance. It
will be appreciated that a further way in which this can be achieved, either
independently of the relative viscosities of the first and second substances or in
combination with the second substance exhibiting a higher viscosity than the first
substance, is to increase the volume of the second substance relative to the first
substance. This may be achieved, for example, by increasing the length of the
further conduit connecting the third reservoir to the second reservoir compared to
the length of the conduit connecting the first reservoir to the second reservoir,

optionally in combination with increasing the depth and/or width of the further



first and second |iquids conprise water. The first

and/ or second liquid may conprise around 20 to 70 wt %
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pedeteoninet imgepepiatit er n, whi ch as nenti oned above, is
easily and w dely understood by consuners. An exanple

of a

Preferably the second higher viscosity substance is substantially miscible with at
least one of said second and third liquids. Said second higher viscosity substance is

preferably substantially miscible with both of said second and third liquids.

It is preferred that the third liquid comprises water. The third liquid may comprise
around 20 to 70 wt% water, more preferably around 30 to 60 wt% water. Most
preferably the third liquid comprises around 50 wit% water.

The third liquid and/or the second higher viscosity substance provided in the further
conduit preferably comprises a substance selected from the group consisting of



preferred orange dye is 105101 Duasyn Sauregel b xxSF

and an exanple of a preferred red dye is 1051 12
woeaspsssaur er hodam n B- SF. The col ourant nay PET/&B2008/003279

pi gnment, which shoul d agai 380be safe to use in the

i ntended application. That is, if the device is to be

used on a food product, it is preferred that the '
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and the conduit, and the second liquid and the
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wetek. been opened. Once the device is activated, after

the first predetermned tine period has el apsed the
colourant fromthe first reservoir would provide
colouration (e.g. anber) which masks the white or

ltgs preferteaicthgt iherfortten|colouent sna dye. (Tihe dyelnoay takle @ny Baprepriate
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the third reservoir to the :

The further colourant may be a pigment, which for the reasons outlined above,

should be safe to use in the intended application, e.g. with food products.

It should be appreciated that the third aspect of the present invention is not limited to
the use of just a single colourant in the first liquid and, where applicable, the third
liquid. The first, second and third liquids may each comprise one or more colourants
to provide the desired overall colouration properties. In a preferred embodiment,
prior -to activation of the device, the first and third liquids contain ‘a single dye
colourant and the second liquid contains no colourant. In an alternative embodiment,

the first, second and third liquids all contain a dye colourant prior to activation of the



second reservoir over a second time period and thereby

provi de a visual indication of when the second
w@e@dessaTi ned time period has el apsed. The seRCIGB2008/003279

predeterm ned tine period #hy be shorter,

substantially the sane,. or |onger than the first
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Preferably the viscosity of the third liquid.is
greater than around 1 cP (at 20 0C). The viscosity of
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bd proliSed in its respective reservoir using a printing process.

The quality and presentation of a clear strong “Traffic Light” colour which changes in
line with a timeftemperature life profile of a product can only be achieved effectively
by means of pH change or dye / pigment diffusion. Other colour change reactions
(such as oxidisation), are always two colour changes, and from unsatisfactory parts
of the colour spectrum for a “Traffic Light” indication. Furthermore, the rate of colour
change provided by these existing two colour systems is inconsistent and gradual in

nature forcing the consumer to make a subjective assessment of fitness for use.

As mentioned above, various features of the devices of the various aspects of the

present invention can be manipulated to control the rate at which the various liquids



desired to provide a second predeterm ned tinme period
that is longer than the first predetermned tinme
w@empods4one way i n which this can be achi evedP¢BEGB008/003279

fornmul ati ng the second substance so as to exhibit a

hi gher viscosity than the first substance. It will be
appreci ated that a further way in which this can be
dissbive\disperss anefiow thaeygbritie aubsjanses (&ie. the lligwip\pe gel) contained
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ovérpowers the orange dye and discolours the Ilqwd in the target reservoir to a
strong red colour, thereby informing the consumer that the mayonnaise is no longer.
safe to use and should be discarded. The amber warning period gives the
consumer notice that the product is approaching the end of its useful life, thereby

allowing the consumer to avoid running out of an important product without notice.

The presentation of the freshness or fitness for use indication to a consumer uses
the “Traffic Light” convention, in that a green observable target on a product is seen
as good, fit, or fresh, and a red target is seen as bad, unfit, or due for disposal.
Embodiments of the invention allow for a simple two colour green to red colour

change, or alternatively a more complex three colour green to amber to red colour



the second higher viscosity substance, the orange dye
di ffuses nore quickly to the second reservoir than the
WO eaodys47 I n this way, the user is first presePtEGBMM0BI03279
a green colouration, foll odd by an orange col ouration
after the first predetermned tine period has el apsed
and finally a red colouration after the expiry of the
chaeenThe bedefite ofitherple icolupsysteal arePthef theaioingurnéreis presented
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second and third liquids. It is preferred that the
third Iiquid conprises water. The third liquid my
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and/ or the second hi gher viscosity substance provi ded
in the further conduit preferably conprises a
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conprises a mxture of glycerol and carboxynet hyl
cel l ul ose and/ or hydroxyethyl cellul ose. The second
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Figesotid hi gher viscosity substance preferably conprises

around 1 to 5 wt % car boxynet hyl cellul ose, nore

preferably around 2 to 4 wt % car boxynet hyl cell ul ose,

and nost preferably around 3 to 4 wt % car boxynet hyl

Figetel 81 issa schigrpatite capeseantaiine in wassosqatign fijae gevige shown in

ﬁ’npef grably conprises around 40 to 90 wt % gl ycerol,
re’'preferably around 50 to 80 wt % gl ycerol, and nost

preferably around 60 to 70 wt % gl ycerol. The second

hi gher vi scosity substance preferably conprises around

F[ktgret 2 1559 s%e/ﬁmgﬁ'é F‘Jpres'é‘ﬁfa%o:ﬁ’fr?ér%éé‘@édﬁoﬂrd?lénﬁ’rstzﬁar{ of the device
% wat er, nost preferabl around 30 to 40 W%
shown in Flgure 1 Wthh remains connecfed to a lid of the contalner after the

container is opened;

Figure 5 is a schematic representation in cross section of a second part of the
device shown in Figure 1 which remains connected to a body of the container after

the container is opened,;

Figure 6 is a schematic representation of a time indicator device according to a
preferred embodiment of the first and second aspects of the present invention in the

form of a label which can be applied to a container; and



water. It is preferred that the further colourant is a
dye. The dye nmay take any appropriate col our and
WG bmubeske non-toxic and suitable for use in tReT/GB2008/003279
desired application. It is3preferred that the dye is
orange or red since these colours are emnently
suitable to provide a "Traffic Light" col our change
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whi ch the device is attached.
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era depression formed in a cover
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A surface of the device according to the first,

Referring now to Figure 2, the key components of the label 4 of Figure 1 which
provide the visible indication of the freshness of the contents of the container 1 are
shown in greater detail. The components comprise a first dye source reservoir 9
which is connected via a first set of conduits 10a, 10b to a target reservoir 11. A
second dye source reservoir 12 is also connected to the target reservoir 11 via a
separate second set of, longer, conduits 13a, 13b. A first low viscosity liquid mixture
14 including water, ethylene glycol, glycerol and carboxymethyl cellulose with a
relatively high water content and further comprising an orange dye (105101 Duasyn
Sauregelb xxSF) and minor amounts of other additives (co-solvent, thickener,
deformer and biocide) is retained in the first dye source reservoir 9 and a second
low viscosity liquid mixture 15 including water, ethylene glycol, glycerol and
carboxymethyl cellulose with a relatively high water content and further comprising a



second or third aspects may be provided with adhesive

to facilitate attachnent of the device to a product.
wMb@pe4dsie device is incorporated into productPCT/GB2008/003279

packaging, it will be appreégiated that the adhesive

may be applied to any suitable region of the packaging

so afford attachnment of the packagi ng, incorporating
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features include, but are not necessarily limted to:
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supplemented with hydroxyethyl cellulose), and the conduits 13a, 13b connecting
the second dye source reservoir 12 to the target reservoir 11 are filled with a second
high viscosity gel 18 comprising a relatively concentrated aqueous mixture of
glycerol and carboxymethyl cellulose (in alternative embodiments the carboxymethyl

cellulose may be replaced or supplemented with hydroxyethyl cellulose).

A first barrier region 19 is provided in conduits 10a, 10b near to the first dye source
reservoir 9 and a second barrier region 20 is provided in conduits 10a, 10b near to
the target reservoir 11. A third barrier region 21 is provided in conduits 13a, 13b

near to the second dye source reservoir 12, and a fourth barrier region 22 is
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aspects of the present invention can incorporate a
plurality of partial conduits which can be selectively

W@ oobimsa7 as necessary to define the conduit reqUGBews/ 003279
to provide the device with3the desired tim ng

- capability. By way of exanple only, the manner in
whi ch a device according to the present invention
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Figuear3, hiamdisd retained in a target reservoir, informng
a consuner that the mayonnaise is good to use. After a
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lalyére2 7 is &hinated over the tbaes Idyer26Jse indication to a
consuner uses the "Traffic Light"' convention, in that
a green observable target on a product is seen as
good, fit, or fresh, and a red target is seen as bad,
Thefriethodoof tanendtion afi the cuermoshisyeli AR SUGT thah@ series of de-
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Inqﬁnefa%&eodze nggeé 5? Bgﬁ)rrﬁ WP deTYinG BaHRF RykNSE dévASvardly into
the barrier regions 19 20 21, 22 and thereby prevent the first, second and third low
viscosity liquid mixtures 14, 15, 16 in the two source reservoirs 9, 12 and the target
reservoir 11 from contacting the high viscosity gels 17, 18 in the conduits 10a, 10b,
13a, 13b until the label 4 is activated.

Activation of the time indicator label 4 is initiated by the consumer unscrewing the lid
2 of the container 1. This results in the label 4 fracturing along the seam 7 and
thereby separating the upper and lower sections 5, 6 of the label 4 to provide the
two sections 5, 6 as shown separately in Figures 4 and 5 respectively. Separation of
the two sections 5, 6 of the label 4 is controlled by the provision of a back cut 29
through the adhesive, substrate and barrier layers 25, 24, 26 above the de-bosses



with an "early warning" which acts as a stimulus to

re-purchase the product before the current product
whemones4unsui t abl e for use. The invention w | PCTIGB2098/003279

further described, by way éf exanple only, wth

reference to the follow ng specific enbodi nent and

Exanples, in which: Figure 1 is a schematic
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lgure 5 1s a schenatic representation in cross
section of a second part of the device shown in Figure

1 which remains connected to a body of the container
Afthelow hewwym@jm atixtires apemads nﬁkg\umehes high vascesjtygaia 1% 18
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Pesal 1 OB raP R oS P SratbieH i alosBephys taui
nSiRteatonroville ahherahgeoedlodratimmiprthe éarganreservoir 11 which is visible
via the viewing window 8. After a second predetermined time a similar process
occurs in the second set of conduits 13a, 13b such that the red dye diffuses
throughout a further essentially homogeneous liquid mixture which has been formed
throughout the second dye source reservoir 12, conduits 13a, 13b and the target
reservoir 11. Since the red dye is a stronger colour than the orange dye, and the
orange dye is a stronger colour than the initial colouration provided on the
lowermost surface of the target reservoir 11 then a “Traffic Light” effect can be
observed via the viewing window 8. In summary, initially, the green colouration is
visible through the viewing window 8 denoting that the contents of the container 1
are safe to consume. After the first predetermined time period, the orange dye
discolours the target reservoir 11, presenting a visible amber colouration denoting
that the contents of the container may soon not be safe to consume, and after the
second predetermined time period, the red dye discolours the (already discoloured)
target reservoir 11, presenting a vivid red colouration indicating that the contents of

the container 1 are no longer safe to consume.
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an orange 1 Duasyn
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I t, thickener, defornmer and bi ocide) is
o{té?ggﬁtg\égpn the first dye source reservoir 9 and a
second I ow viscosity liquid mxture 15 including
wat er, ethylene glycol, glycerol and

As shown in Figure 6, the label 30 incorporates a first acid-containing reservoir 35
which is connected via a first short relatively wide conduit 36 to a target reservoir 37
which lies immediately beneath the viewing window 34. In this way, the viewing
window 34 enables a user to determine the colour of liquid present within the target
reservoir 37. A second acid-containing reservoir 38 is also connected to the target
reservoir 37 via a separate second relatively short conduit 39. Each short, wide
conduit 36, 39 is initially blocked by an enzymatically degradable barrier 40, 41 to
prevent the acidic solutions (not shown) escaping from their respective reservoirs
35, 38 into the target reservoir 37. Connecting the two acid-containing reservoirs 35,
38 to the target reservoir 37 via short relatively wide conduits 36, 39 ensures that
passage of the acidic solutions from their respective reservoirs 35, 38 to the target
reservoir 37 is rapid once the barriers 40, 41 within each conduit 36, 39 have been
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travel talong dﬁ)n'er cdmun 44THE Q@Oh@ﬂiiﬂgéhQ@aUFCQG%SQ%YﬂFn’é%ﬁ%@ the
btpie %Qrﬁt dye source reservoir 9 to the target

PESEYVOI'r 11 are filled with a first hi gh viscosity

gel 17 conprising a relatively concentrated aqueous

m xture of glycerol and carboxynethyl cellulose (in
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sq%cf? g%ﬁ? ’P%*éf 56 hsr g&fgé%ég' Updr obénihd 8f irr @taifie? 26 MHRIN the
label 30 is attached, as mentloned above the upper portion 31 of the label 30 tears
away from the lower portion 32 along the seam 33. The pairs of barriers 46, 47
blocking the conduits 44, 45 are connected to the upper portion 31 of the label 30
and so, as the upper portion 31 of the label 30 is removed, so too are the pairs of
barriers 46, 47. The enzyme-containing liquids initially resident in each source
reservoir 42, 43 are then free to flow out of their respective reservoir 42, 43 along
their respective conduit 44, 45 to their designated enzymatically degradable barrier
40, 41. One way in which two different time periods can be indicated by the label 30
is by assembling the label 30 so that one of the conduits 44, 45 is shorter than the
other. In this way, it will take less time for one of the acid-containing solutions to

travel from its reservoir 42, 43 to its barrier 40, 41 than the other acid-containing
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4. conprises a substrate layer 23 of, for exanple,
pol ypropyl ene. The substrate | ayer 23 has been

enbossed so as to define the first and second dye .
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barrier regions 19, 20, 21, 22 fornmed in the substrate
| ayer (only barrier region 22 is visible in Figure 3).

The target reservoir 37 contains a third low viscosity liquid mixture including water,
Universal pH indicator solution, no dye or pigment, and optionally a fluorescent
species, exothermic reagents and/or minor amounts of other additives (co-solvent,
thickener, deformer and biocide). This liquid mixture possesses a pH of 7 (and is

therefore green due to the pH indicator) and a viscosity of 10 cP (at 20 °C).

The third low viscosity liquid mixture liquid acts as a dispersant for the dye
colourants contained in the first and second low viscosity liquid mixtures since as
soon as the third low viscosity liquid mixture contacts and mixes with the first and
second low viscosity liquid mixtures to form first and then second liquid mixtures the
dyes previously contained in-the first and second liquid mixtures disperse throughout

the liquid mixtures.
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and third low viscosity lidquid m xtures 14, 15, 16 in

the two source reservoirs 9, 12 and the target

reservoir 11 fromcontacting the high viscosity gels

17, 18 in the conduits 10a, 10b, 13a, 13b until the
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the label 30 The base layer 49 also deflnes the relatively short and wide conduits
36, 39 linking the acid-containing reservoirs 35, 38 to the target reservonr 37 and

which contain the lipid barriers 40, 41.

An intermediate layer 50, again formed from an impermeable material, and
constructed from a lamination of two component materials 50A, 50B defines the
conduits 44, 45 which link the reservoirs 35, 38, 42, 43.

An upper layer 51, again formed from an impermeable material, has built up areas
52 on its underside facing the intermediate layer 50, which, when laminated to the
intermediate layer 50, serve to compress and block selected areas of the conduits
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occurs in the second set off2conduits 13a, 13b such
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i ndi cating that the contents of the container 1 are no
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c!)r%alﬂ%% rgs(? eéllh 55 in?c|> rc%g?araetf rregé}%ipg?. WHEMthis occurs two effects are
observed by a user via the viewing window 34, firstly, a colour change is effected by
the presence of the amber dye, and secondly, the increased acidity causes the pH
indicator solution within the target reservoir 37 to change from a neutral, green
colour to an amber colour indicating a weakly acidic solution. After a second
predetermined period of time, the enzyme solution from the other reservoir 43
reaches the other conduit 39 containing a hard palm kernel oil barrier 41 at which
point the process described above is repeated, this time admitting a red dye into the
target reservoir 37, overpowering the amber colouration, and the further increase in
acidity causing the pH indicator to display a red colouration, indicative of a stronger

acid.
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lid of the container is unscrewed the upper and | ower

wG@ewbioess7 31, 32 of the | abel 30 separate al onpCT/582008/003279
seam 33. Once opened, the dpper section 3 1 of the

i ndi cator | abel 30 renains adhered to the lid of the
container, the |ower section 32 of the | abel 30

remai ns adhered to the EXAMBEES he contai ner and the

| abel 30 is activated. Activation of the |abel 30
described in nore detail below. The | ower section 32

of the | abel 30 incorporates a view ng w ndow 34
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38 into the target reservoir 37. Connecting the tmo
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As is clearly visible in Figure 6,
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Length/mm | Volume / mm®

Conduit 1 Red Source to Target 105.68 2.241
Conduit 2 Red Source to Target 96.81 2.064
Conduit 3 Orange Source to Target 78.51 1.980

Conduit 4 Orange Source to Target 74.09 1.874
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desired | ength extending fromthe enzyne-contai ni ng
Ray MateriabBeeparstions 42, 43 to the enzymatically

degradabl e barriers 40, 41.

of parti al

of conduits of differin
_ Aa[iﬂﬁl dyesoHER sefution ef AR
tg@E?E&hl"BmQartg@?AB’S? e@{dg&

In this way,

hRHSisk oG

condui t

X

ngmmsa@s'tv%e%m\ﬂ\é) M@,ibéhq/f@ pwing gompgsitianst hei r

respective barriers 40, 41.
being equal, it wll

t he enzyne-contai ning solution to travel

Clearly,

al |

a single set
conduits can be used to define a plurality
l ength to suit the intended

. gengendye pivea selutiongeragge APS), and

(AP EloPE R

Sl‘r@\;ej:sg of the

| other factors
take a |l onger period of tinme for
al ong a

| onger conduit 44, 45 connecting the source reservoir
42, 43 to the barrier 40, 41. Two pairs of barriers

SogreefARedARS)

rpqnpm“lglpl y to prevent

vi ded across the conduits 44, 45
enzvne- cont.aininaga I i

uid

BUBSIANSS out of the source |

Deserptiops

/Massiig

T
IinWtte s

Disifed@A/afeR€ abel” 30 1S ac

cantainer to which the | ab

BYsgé €d. Up
bh|] 30 js at

Zesal
t ached

e 80

[0 P&s@ayraﬁévérhodn@lm%@r

Redyen 3

1 89.1t he

as
P&el

_Eﬂ‘r@r@ﬁe @Ry from the tower

The pairs of barriers s

PeRREng2
16, 47 bl noq

al T
kiﬁ%gth

Eg3gan
b _cond

GQ-PFGFE?HQ}e connected to th

> Caprivenpor

ti 8M03

L éﬁoth

SEIQ‘?*DPK@‘?‘G‘ SO, as the up

is renoved, so too are

Fhick&Her1 O

he pairs

3 4‘.10f
f barri

IS 116

Sfmfynvh%ﬁoénzyrre cont ai ni ng

Dqtsnrmgr i ni

tiallfry

r eQid8en

,i;,laxg )(Lsource reservoitT 4g
out of their respective re

Biodedl € _t
servolr 42

£ 1
1

-

ne 2[8
al o

g thei

respective conduit 44, 45 to their deS| ghat ed
enzymati cal ly degradabl e barrier 40, 41. One way in
which two different tinme periods can be indicated by

t he | abel

30 is by assenbling the | abel
of the conduits 44, 45 is shorter than the other.

is way, it will take less time for one of the

S%’lcﬂzd OrangeARR) sol utions to

Substance Description Mass/g | wt%
Distilled Water Base 743.0 74.30
105101 Duasyn Sauregelb xxSF Orange Dye 99.1 9.91
Ethylene Glycol Humectant 63.1 6.31
Iso-Propanol Co-Solvent 36.0 3.60
SER-AD FX 1070 Thickener 541 5.41
Surfynol 2502 Deformer 4.5 0.45
Proxel GXL Biocide 0.2 0.02

uch‘

t he

30

its
e
bel

~—+

ow
r

30 so that one

n



travel fromits reservoir 42, 43 to its barrier 40, 4

1 than the other acid-containingsolution (assum ng all
w@ehendsdsact ors relating to the two sol uti ons apPdI/GBe008/003279
contents of the conduits adH®& equal). As can be seen in
Figure 6, the label 30 is also provided with a gutter

48 extendi ng around the periphery of the | abel -30.
Tg’ﬂgbgﬁd@artgps)atch any excess fluids forced out of the

| abel 30 during its assenbly which m ght otherw se
dbsRdHcet Ne correct Tuncti ohDegtription h¢ Maslsdlg [SOWt%hi|s
al so ensures that each regiogn—oef—the I%”"‘I g e
ihHisHVRIEY filled with the| B8% opri af e SFtduild &
BHPSREEHRoI O ensure that npHpateaht al | 63t obll eddt i g
al

pockets remain wthi-nthe_struetire pi—thetabel
Iso-Psgragpl assenmbly. The fir LE0-9OMEE o/t a:ﬁ;?ng 288 oi r
TSERY Qj]F)’QHﬁ?Oa fiTST TOw Vi BTEikdngr | | qui 4. m xjt us.d1 |-

Including water acid to pH 3 an-oranrge—dye{ef
wHnoh2i82asyn Sauregel b xx ?f,°”ﬁ?fd opt | a0 1y 449
PlolETE®[CENt Speci €S, exot hepidtiger eagéent e_zand'/ 00.021 rjor
amounts of other additives!l (co-solvent—thickener;
def ornmer and biocide). This liquid m xture possesses a
H of 3 and a viscosity of 10 cP (at 20 0C). The
HYMGMY aci d- contai ning reservoir 38 contains a second
low viscosity liguid mxture incluyding—water, acid to
Jubstarge a red dye (e.g. 105Ma§%’&a§’§fﬁ" Saur er hodami n

SetielWaidH optionalty a flpogggsent 1gpec| es,
I%i)s(t(?)l’{é er?n@c reagents and/or!l mnor anountsi of ot her

Glicerol (@8278cDigmaIAIEIR) t hi tKOREO, |déf-8Pner and
B oI C HUos 71 ABafbnii XT T @4p0S9esses p pH of 1.5
%?lrgégg"wgCéQ%%y O/fgdula() nrl):np (At 20 0Q) . Thel t arget
PrexelGXi biogidecont ai ns a t hj r dOPow|vi%¥s|ty I'iquid
* .r t ln%tﬂy!‘&éll‘dx"sgg water, universal pH 1ndicator
SO l.)#l on,” no dye or pignment, and optionally a
fl uorescent species, exothermc reagents and/or m nor
anounts of other additives (co-solvent, thickener,

gggr and biocide). This liquid mxture possesses a
Hgﬂfg 7 (and is therefore green due to the pH
: Bgtéaﬂ: or) and a Vi scoSi Y] MasdPgdP Wted RO 0C). The
st;l?H r ow viscosity liquidim y)__gng_L_j_?gJ_d acts as a
DisBiedr\Walet for the dye col HhuB&hPs |cBAt4i ped in t he
iyESTor (EB3TE S ARy SCOSTTageld qUBA4D tures since
a
Blanose CMC* (Type 7L Aqualon) 97.2 4.86
Proxel GXL biocide 0.4 0.02 -

*carboxymethyl cellulose

I"\t\
LA™




soon as the third [ow viscosity liquid m xture

contacts and mxes with the first and second | ow
woe@eo#isty |iquid mxtures to formfirst and tPERGB2008/003279

second liquid m xtures the4éyes .previously contained

in the first and second liquid m xtures disperse

t hroughout the liquid m xtures. The enzyne-cont ai ni ng
EXAMPLE T eservoirs 42 43 each contain liquids

conprising an aqueous saline solution and |ipase

enzyme. Each sol ution possesses a pHof 7.5 and a

viscosity of 10 cP (at 20 0C). The enzymatically

AdRgr dedivel emplayed eorslutd filldd Withvai ligh iviscodityl rhedia gpehexhikiting a

iy o0t of OBARVIBPL o o a 11 pich hard pal m

kernel oil, and a dehydrated |ipase enzyne. The
barrier material is at pH 7 and possesses a viscosity

of over 16000 cP (at.,20.00C). The conduijt

TR SHr e oraeR ik red e SOT e FEE pydto actyation
oﬂt%ﬁtdéﬁfcbﬁ:oﬁgﬂfeﬂd@fm mmmrdfezm%memAPSaqrm lm Mit%cHMMt 12000

a | VI SCOSI rrsin relati ve . .
SAYENT L0 om e S8 <l The, arange Gy Sofise Tl provided in the

of2aRE® Ay IBhkY! re%@élﬂbﬁlﬁ(io (ctivatibh %f ﬂﬁ de&&eectﬂm@dtemaoTtaSmlxture
the carboxynet hyl cellul ose

2>6 repl ac eg 4|q?2 20 °C
ofswﬁr/ce@éan@d/\wstandh% WteytdVMy ) e@nv'a%&ér ecp (at ):
Tﬁé’ %&%tf‘oﬂ%r@w&@djld t'ﬂetth%eP Ré%g%tr%nﬂﬂto é@tlvbﬁorﬁbf k! dévice

ossesses a viscosity of 1400 c E
cmp?ﬁeﬁ eﬁjaurthiur@ af 84wt% tOrh%a%FE%lanéd 6 ‘éf/a "%Y { ‘Poaﬁ)’é?ws'ty =
é?g@ % conprising a base layer 49 forned of an
e haterial, and constructed from a
| am nati on of two conponent materials 49A, 49B. The
base | ayer 49 defines the reservoirs 35, 37, 38, 42,

Tﬁé”g%&i‘ E{}@dqﬂetf&% aw&‘n@é.&wu@lés @m%rglédﬁédnﬂuits1and

e alne ore actlv I'on of the | abel ) e base .
2 lcayrscting thel red dyefsoness resrrveieiodhe (arpst resriveir angialgng gonduits

3 %EQ Q?§E§%§?H tH2o a'ngg H}}% sbftee AsbHol @@fh%'té‘rb@gre%@ﬁeﬁ voirs

e tar servoir 37 and which contain
the lipid barrlers 40, 41. An internedi ate |ayer 50,
again formed froman inperneable material, and
constructgd froma tam nation of TWh pofpaagt
mat eri al s| 50A1 50B defines the

Conduit 1 Red Source to Target 52.84
Conduit 2 Red Source to Target 48.40
Conduit 3 Orange Source to Target 39.25

Conduit 4 Orange Source to Target 37.05




conduits 44, 45 which link the reservoirs 35, 38, 42,
43. An upper layer 51, again forned from an

w0 ppenssabl e material, has built up areas 52 oPCT/G82008/003279

underside facing the interdedi ate |ayer 50, which,
when |lam nated to the internediate | ayer 50, serve to
conpress and bl ock sel ected areas of the conduits44,
EXBMPEE 2ved by the internediate | ayer 50 to prevent or
del ay the novenent of liquids within the |abel 30
until the desired nonment of activation. In operation
the | abel 30 works as follows, when a product upon
Awktarid devicel extudbyesicrondwtse‘lilﬁ@ witk echighsvisgrsi megians exhipiting a
moved from the remai nder
V'B‘fosfst}‘lgp I°p3(5fy@g a_"%\éﬂ 06 contai ning the built up
areas 52 corresponding to the barriers 46, 47 which
had previ ously bl ocked the conduits 44, 45 Jeadi ng.

T&% g %yh eﬁ(}%ﬁ# h rm&é?l E@c% i?‘lCEhé' Hb &ecégirﬂg@é %‘s&goﬁ %ﬁﬁr’ % Qcfivation
ofsthbi desicercopmistesolf Lt mbdurs efjirwt% dRad ADG and Thatthi kv 12000

t bst t t
RSB 0 TR e i ot
ohdh§6 @é ispuiics ressivaietior tid actdlatiore af thegdgyesageisted afremixture

ofBontic Peanas MBS HEe Y edof siRashlF FRRCHH 2 e
Thé E@g&eédmuodqiremedwmdh@yarge&r@a&wamtpnontooéctwhtmn uﬁ the alevice

curiael b ol K B drd BT g ety -

14¢§@Hkﬂgovgbunes of saline solution and constituents
the highviscosity substance and the size,

cross section and length of the conduits 44, 45) the

sal ine solution containing the enzyne fron1one of the

Tﬁ@%@%&é’bktﬁbuf’e% thsa&la%gtdy% HRIBH ﬁméﬁ(mlm)wldngl@)ﬁdh& 1 and
hard pal m kernel oil barriers 40, at

2éﬁﬁ%ﬁ%’"@iF'ﬁ%‘?@sdy?ﬁ@”@felresqrf%rrt@ﬁ?e %ﬁ%‘JFﬁ'@’V?‘hE %E'PW 8?’%"“"5
34Rd AndnAddtpyitidoraRge ad sHurcahreewoir t ihenarget easwoir.
qui ckly (since conduit 36 is short and wide) fromthe
acidcontaining reservoir 35 into the target reservoir
37. When this occurs two effects are observed by a
user via fhé viewing wi ndow 34, fir :tl])lyT/aanyI our

change isieffected by the nresence f e—_arbegr dye,
and secondp9mﬂWH%R?%§?@E§5g ePYi ty calfo® t he pH
Conduit 2 Red Source to Target 60.51
Conduit 3 Orange Source to Target 49.07

Conduit 4 Orange Source to Target 46.31




i ndicator solution wthin the target reservoir 37 to
change froma neutral, green colour to an anber col our

w0 paooaskng a weakly acidic solution. After a BEDGBE008/003279
~predeterm ned period of tid®, the enzyne solution from
the other reservoir 43 reaches the other conduit 39
containing a hard pal mkernel oil barrier 4 1 at which

e process descri bed above is repeated, this

time admtting a red dye into the target reservoir 37,
over powering the anber colouration, and the further
increase in acidity cau3|(? t he pH indicator
T9i egtrtlish BnAcapsess Hifther iSBRET PN ObaIPF \)’§°8$'tya°fs¥‘ﬁo??g‘éqe liquids -

v 16w WG istnerte Ihefh \ﬁécog.wfﬁemb igBEesnHirngad ABcabRY bof £3000
accor di n&_'to the third aspect of thg@gresent i nvention

CR4d3te0Bek M‘éﬂ?@‘%@t@@e&wﬂdw@s@f@v thigd trssdevieked bel ow.
The physical structure of each device was as descri bed
above with reference to figures 1 to 5 and so will not

be further described in detail below The discussion
ThAirethdyesqusesliquid pravided it tefred dyeBuee [a3erVel ERPEIR ackiuation
opmésam&e BOriARREd 0P Mikturd)8f bidigh FedaMSs %h%ewmqam 6000

In the three devices under test. The results of
(\tl&o@s&y pr7evicadat zm%(lmyTéleonramq%qis@rsqurqeé@deonrowéd@mmdtée josange

Qouﬁ@@f&gn@ﬂﬁqﬂbeeM%%% o‘ﬁhe m‘é c%ﬁéiéqee rc‘;(fe %rip?ﬂgb'gj]?f 24wWt%

scos e various l1q s an
Orargge ABSI amis?@vewt% HMV( pech eaiscsstyas 704 ¢ra(ﬁé Ah¥C)3ahee target

S&Q@Ange/ ngﬁﬁng{g% St%,l%l?E e leR/Wl? é)ngy\‘B%% \%tfoﬁlof It:i{eegﬁf &t &o%gi%té% of

ge dyeé
agoixiure of 24wt Gigar AR ,andr?@ wighs MV §0¢DQJ(\JISEDSI(}{ ar7@etcp (at 20
o@RS) were prepared along with two viscosity |evels of
e Hi gh Viscosity Media (HVM, with the foll ow ng
conpositions: Source 1 (Red ADS) Source 2 (Orange
ADS) Target (C ear ADS) HVM 6000 * carboxynet hyl

TRE abSVeC&shst YN ohaN8%ded reduced DDTs. While the applicant does not wish
to be bound by any particular theory it is believed that this effect was due to the
larger viscosity differential between the HVM filling the conduits, and the source and
target liquids, thereby increasing the dissolution action (osmotic pressure) and

speeding up the reaction and DDTs.



*car boxynet hyl cell ul oseEXAMPLE 1 A first device

enpl oyed conduits filled with a high viscosity nedia
w@edovexisebi ting a viscosity of 6000 cp (at 2C0R)T/GBRES/003279

6000). The red dye source MHpquid provided in the red

dye source reservoir prior to activation of the device

consi sted of a mxture of 24wt % Red ADS and 76 wt % HW

12000 (viscosity = 1400 cLAHMS20 0C)). The orange dye

source liquid provided in the orange dye source

reservoir prior to activation of the device consisted

of a m xture of 24wt % Orange ADS and 76 wt % HW 12000

(visdodims indigaten depice agommmised) §f. firh eandasgeands dntencpoected

prov'ré’ﬁéﬁvdu‘% E&ﬁalhﬁlpgﬁ'gt 5 c?%rel‘,&!ld l ﬂlHQrfé;%Xﬂ\‘fé)} Cff‘tffr&nbamer

of ed o

t he device cons a mxtudre o
ADS HeingrBovided briween el first ansbsacopd iquidetp preverttsabliquids

0C)) mn%@% %g} <SRy tehidr g écgl %&%n\ga dé’%oﬂ&ﬂjw@' ogurd
times TS ong condurts 1 an connectin

dye $eaanir m@aa\mm@artmmbllqut@lvmlm igeadaptesidp pass alamisad oanduit

d ' ; -
Fesetva # T releRRRRES il polft RN RIRH SHINEL B sera et
devi @err@nplpg{y@dnf@ohtddac@afei mixing ofi said firsh agth se¢anddigiuidg and
(e S5 B A frefh KogEiRPuhifn e SeCold BBl of ferent
red d9leusiouthe secenceliquisl prigsite orixing and therely provide antedication
d 9 ADS and 76
w5 RSB REpRacRrinth s ol At Saliey 0P 2Tl

orange dye source liquid provided in the orange dye
source reservoir prior to activation of the device

CONS SR u‘?cflca"lom:lé'\héér Sc&frd%dl% Gith a9 #8608 Mdrrer is
HW 12000 (viscosit cp (at 20 0C)). The target

sol upfayisled eddhe indiesargiend thesendudi r prior to
activation of the device consisted of a m xture of
24w % Cl ear ADS and 76 wt % HW 12000 (viscosity = 1400
cp (at 20,0C)). The device exhibited the foll ow ng dye
diFf 65*!“@#1"10"% demiog Accandingdo chipiud.t whereigige second barrier is

adapted such that, upon removal, the first predetermined time period is
initiated by permitting the passage of the third liquid along the conduit.

4. A time indicator device according to claim 2 or 3, wherein said second barrier
is adapted to be removable as a result of opening a product to which the

device is attached.

5. A time indicator device according to claim 2 or 3, wherein said second barrier
is adapted to be removable as a result of attaching the device to a product.

6. A time indicator device according to any preceding claim, wherein the first

barrier comprises a chemically and/or enzymatically degradable substance.



2 connecting the red dye source reservoir to the
target reservoir and al ong conduits 3 and 4 connecting
W b@oosEwye dye source reservoir to the targetPCT/GB2008/003279
reservoir: EXAMPLE 3 To est&blish and assess further
speed control, the viscosity of the source |iquids was
| onered whil st usi ng the high viscosity nedia gel
exhi B timegindicatos cdesidey acordia@(o caim & Wiy thavdegradable
12000), in the can dw[lps of the third test device. The
red SRS/ REHPELT B ovided in the red dye source
reservoir prior to activation of the device consisted
of a mxture of 24w % Red ADS and 76 wt % HW 6000
sity = 7 h

st B9ealh il Aotk Bt ReRER MR I & S R
prl Ookerhel cilct i vati on of - the deV| ce consisted of a
m xture of 24wt % Orange ADS and 76 wt % HW 6000
(viscosity = 701 cp (at 20 0C)). The target solution
provided in the target reservoir prior to activation
of9.t Aeinmbaividtcetocmgibstae@brdiﬁg fo plnim 8@%8 whgien, the igcosity of
ADS 7 ( P (at
00) P TEP b S eBO2 S AR Y i e it 00 cP
VWi | 20f@e applicant does not wish to be bound by any
particular theory it is believed that this effect was
due to the larger viscosity differential between the
HVM filling the conduits, and the source and target
| i uAdine indisatsinyeiine accastling ta plainiPsé or Bt WBWeli'ctP?d’n‘?ws'ty of
(os t I«'f’@?an e of

%iﬁ%&}ﬁéj ’Rﬁ%stm LLg9n glﬁb FiRE baffflis ai t g

DDTs I'me | ndicator device corrprl sed

f i r saroand 566¢ tmaround 2008rfet 2°Gleser voirs cont ai n| ng
first and second |iquids respectively, a first barrier
bei ng provided between said first and second quuids

to prevent said liquids mxing, wherein said f
batr Adimé incisakaretovied agperding &b APRE £f g% P tg 10, Wherein the

r eseaé@%&?tﬂg g&@été‘r‘gf@%o@séﬁ% d mdifHdl gbiabete bsupdapted
ong sai

to pas conduit over a first predeterm ned
time period and to effect renoval of said first
barrier upon contact to facilitate m xing of said

fi1Sh @ irRattHevice @csrdmgdo any one of claims 6 to 11, wherein the

degradable substance is at least partially foamed.

13. A time indicétor device according to any one of claims 6 to 12, wherein the
first barrier comprises a dehydrated enzyme capable, upon hydration, of
degrading the degradable substance comprised in the first barrier.

14. A time indicator device according to claim 13, wherein said dehydrated

enzyme is a lipase.

15. A time indicator device according to any preceding claim, wherein the

conduit contains a first substance that is a liquid or gel.



generation of a first liquid mxture within the second

reservoir of different colour to the second liquid
W@e00/040507 M xi ng and thereby provide an indi capr¢DGBRG08/003279

when said first predeterm Aéd tinme period has el apsed.

2. Atime indicator device according to claim1,

wherein a second barrier is provided between the third

r eb@A/ime ingingtartaevice rgeerding 3o clain il fewherein satddirstawbitaace in
acc ot Bhd R khBih ighBAGLSER (1AR 1RERRIUhRHSEbHd lhics.
adapt ed suc on renobva I TSt

predet er m ned t| ms perl od is initiated by permtting

t he passage of the third liquid along the conduit. 4.

A i3 ')\Btlrhé‘mo‘?éﬁ&rdqué'a%@o@&?%@!d}g 1t500r01|6a\omﬂ%r7elrpfhe3mscoFlty of

wherein said second barrie apt ed e renovab
as athedysl substanep israragienthpn gmued 1108 oiHet3P e devi ce
is attached. 5. A tinme indicator device according to
claim?2 or 3, vvherei n said second barrier is adapted
to be renpvable as a result of attaching the device to

~ a B Adimee indicatos devies acerrratte claie bk 18cwber@inmige viscasity of
precﬁ{@ﬂ?&&Jb@!aﬁbe\@hﬁff@rﬁnéé‘ﬁoéiorﬁoo d@m °®ONPprises a
chemcally and/or enzymatically degradable
substance. 7. A tine indicator device according to
claim6, wherein the degradabl e substance conprises a

| i1, 4. tinfe mﬁlcfatd?“%lel/leél'a@éﬁr&iﬁ%@@%fgn@Sp@élﬁlisnl% tbQ BCJNﬁél@n the
7, wherein the | idis a al m kernel oil

t i mefiishdiudstagee d@qmrzr@eac%wfyﬁgaﬂﬂvé ealliore elor 72 iﬁa'ts thereof)
\Aher Ridro C?Jéwl@ne@géy géerbheetﬂﬁsﬁ@%woe Sbipgie Y:S:ol or a

nprised in the first "barrier’is at’ | east ZIOOO
20 OE'i‘)"turtherF\Oftl me indicator device according to claim
6, 7 or 8, wherein the viscosity of the degradable
substance conprised in the first barrier is in the

range of around 5000 to around 20000 cP
1 b z\fmeme dicater dsyies aew? IRQ 1, 3WOPRA ?fg°'%"8géﬁ§° dﬁeW%ﬁ’e'“ the

cl ai frd fiqlig islSubsydrtibBi MistibR with the first substance.

21. A time indicator device according to any one of claims 15 to 20, wherein the

third liquid comprises a solvent or dispersant for the first substance.

22. A time indicator device according to any preceding claim, wherein the third
liquid comprises water.

23. A time indicator device according to any preceding claim, wherein the third

liquid comprises saline solution.

24. A time indicator device according to any preceding claim ’when dependent on
claim 6, wherein the third liquid comprises a chemical species or enzyme

capable of degrading the degradable substance comprised in the first barrier.



degr adabl e substance possesses a nelting point above
around 60 OC. 12. A tine indicator device according to
wanyoons4nf clains 6 to 11, wherein the degradedi/eB2008/003279
substance is at |least partisally foanmed. 13. Atine
i ndi cator device according to any one of clainms 6 to
12, wherein the first barrier conprises a dehydrated
erpsy Aetimea radicator deice hgadrding dom clairh 2fe gvhadeinsaichenzyme is a
bl e substance conprised in the first barrier
Phe indicator device according to claim13,
wherein said dehydrated enzyne is a |lipase. 15. Atine
i ndi cat or device according to any preceding claim

ip th it. GO LT fid,s TS| ihS
2 4% Bulia oo aRr lelicR Bl B arbcbrefEg 4R, Wihot ste
t o cliatosity 5f atvhasteina of tiedirst ansit sesand tigiidseisiareatpiethan around
condyi t, ,exhy hits a higher viscosity than the first
and/gfbéggg%gbliquids. 17. A time indicator device
according to claim15 or 16, wherein the viscosity of
“the first substance is greater than around 100 cP (at
2 ) . e L ndicator [ [ 0 '
1270ty gt s, 388G 1o BV oF€ of Eaicls 10 200 wtreline
i s i nistdsity ohaijeass00e pbthedion ape seeanddiguigis)is inttbe range;j it 100
indi%ﬁi &Od% ice according to any one of clainms 15 to
18, reinthe first substance conprises
car boxynet hyl cellulose (or a salt thereof),
hydr oxyet hyl cellul ose, glycerol, ethylene glycol,
di )/ ' i imAwhéréh at least
28 Bl el eyl dechiabig fotaryJBRing Seim wherdh 21
19, wheofidhe fitshend hﬁiqoﬂdlliﬂ@fgi; gomprisasiyéteint i al |y niscible
with the first substance. 21. A tinme indicator device
according to any one of clains 15 to 20, wherein the
third liquid conprises a solvent or dispersant for the
f 1294 timebiodicaios device ageording tq any @ frcl@silcle 4e wgvPEﬁ'mBOth
to afy puesadebshiidicotfpseivaterhe third 1iquid

conpri ses

degr ada
14. ﬁPﬁs

30. A time indicator device according to any preceding claim, wherein the first

liquid comprises an acid.

31. A time indicator device according to any preceding claim, wherein the first
liquid comprises a sufficient quantity of an acid such that, after mixing with
the second liquid, the resulting liquid mixture within the second reservoir has

a different pH than the second liquid prior to mixing.

32. A time indicator device according to any preceding claim, wherein the first
liquid comprises a sufficient quantity of an acid such that, after mixing with
the second liquid, the resulting liquid mixture within the second reservoir

possesses a pH of less than around 7.



23. A tinme indicator device according to any preceding

claim wherein the third [iquid conprises saline
waelaism 24. A tinme indicator device accordi PQI/GB2@R$H03279

precedi ng cl ai m when depend&nt on claim6 , wherein

the third Iiquid conprises a chem cal species or

enzynme capabl e of degrading the degradabl e substance

C I AI tirael indicdtdveddvidesaccorting ter ardbprefedingrelain,divicereior the first

devi ﬁe gecor di ng#éq cl a}i m 24, wherein said enzyne is a

| i pad@d SEMPISES HEOY @M cat or devi ce according to any

preceding claim wherein the viscosity of at |east one

of the first and second liquids is greater than around

1 ¢cP.(at 20.00) . 27, ti0e. i ndi ' j

¢ oo Boigpiet ogfifs 2oy 0 AT Rinef R v oA afCh Btve

at | easpigomemt.of the first and second liquids is in the

range 1 to 100 cP (at 20 0C). 28. A tine indicator

devi ce according to any preceding claim wherein at

| east one of the first and second |iquids conprises :

wedSeA. tid8. indichtomedevivei sedordingldyiany preceding riaime vhggein the

one of clair 7, e h.the first and

secoﬁ%cqnpaﬂp%s&)ﬁ&g%%%8%\/@4@}& %8&@% time indicator

devi ce according to any preceding claim wherein the

first liquid conprises an acid. 31. A tinme indicator

devi ce. aceor di : a4 . o h

£ PG FRiE O n R R R BRI EOBY oI Shétel ™ least

aci doseiofthe fiigst, sexbod andrhird figuids eomprises adbigregcent $areles.

the resulting liquid mxture within the second

reservoir has a different pH than the second liquid

prior to mxing. 32. Atine indicator device according .

t B7aAytipe codidatog devigk naccassindeton any Pregeding Pty wherein said

COMPELmItR. ;?os§3§§e'ﬁcé %Péde‘f’é’r ¥nGth Whlci GkfihesUs NidtBdde over

wth the seco I

after mXing h con I quid, the r_esultlngt i
| i quivdichithe dinied lduichmyst Rasssteera e thirddesesiveir to contact the first

barrier, said distance at least partly determining said first predetermined time

period.

38. A time indicator device according to any preceding claim, wherein the device
defines a plurality of partial conduits which are selectively connectable to

form said conduit with said predetermined length.

39. A time indicator device according to any preceding claim, wherein a surface
of the second reservoir is coloured and the colour of said surface is visible

prior to mixing of the first ahd second liquids.

40. A time indicator device according to any preceding claim, wherein a viewing
window is associated with said second reservoir such that said indication of
the when the first predetermined time period has elapsed can be observed

via said viewing window.



possesses a pH of less than around 7.33. Atine

i ndi cat or device according to any preceding claim
wob@peiis4t he first |iquid conprises a col our aneCT/882008/003279

time indicator device accoisdgling to claim33, wherein

the colourant is a dye or a pigment. 35. A tine

i ndi cat or device according to any preceding claim

wherein the second liquid conprises a pH indicator

species. 36. A tine indicator device accaordin rgjy
pradcadimegindicatorfevigreaasiording to anyrecaingHaiiy, wh gr%&he evice

Seco@&nﬁ&%;@%tfuﬂh ré%&ﬁc&ﬁr@@feﬂstsfth@ séédﬁ@rr@%‘r@éﬁ said fourth

Specl es I ndi cat-or evi ce accor tO an
pr ecmen@lrtﬁoataﬁlng/\ﬁefpémh liguifga d@rﬁjaﬁr'ebsg@eﬁg‘éd%ﬁ betiveen

pr edﬁé ??cmrfﬂqgru ﬁ?ﬂlttﬁe whignb lﬂﬁrﬁ'vﬂt‘ﬁ% tﬂe@bé&rﬂﬂ‘é@erﬁw gto prevent

Iquid nust pass fromthe thi
r esesaidiliquide mbxng, sad thrr@bqampgpermpqanr@ctedsvg 8 f‘éﬂ"@f ShRauit to

at | gggh rQ%ér%éy cOIRLiR hgr:le ffl‘\gqu%ﬂ:l @hichi$ bdapted & Sés!@ él@rﬁb said

time perio I ndi cat or devi ce accord g
any furtbeecindyit overi meqmd,lq;]gﬁr predeteamined tla‘@fﬁ)q{il@g agd to Sffect

pl ur ?én’r&v%, of ?Qertlturoabarﬁgpgwr{ §or\’é§’étqg fs”&lﬁatﬁ%&ﬁr@'df@a)d fourth

connect ab ald conduit with said
pr ediguid with ealdlf@t(ygwd ngturenwithinghg moagfﬁew\,qrgéeneratron

accopgl '2;8 WYd R )&&E%r% fhet e%aona"'?@ie%d‘r & GtérbAcIAr to

t he secon res rvolr and the col our of
sai dtrelrmalggud. raixturesany] epaby provids #n ldisgtiest ofwhenraidgecond

and | ng%lneg%h{%’eré&) aéefab Jindicator device

acco 0 any rece I ng c I'm wherein a view ng
w ndow r S associ ated with sai d second reservoir such
that said indication of the when the first

Pradgt fﬁﬁén iNG€atbt W@vr@@@c@&dh@stoehl@f?ﬁ% GiHerdle tAOSBIFY @drrier

via said view ng w ndow. 4 1. A time indicator device
accogenpiipes® e fiﬁ"béé@‘é{Phﬂ’zdF@F'Fﬁ‘"YméFaé’?H'etngSta%‘?ﬁ ce
conprises a fourth reservoir connected to the second
reservoir, said fourth reservoir containing a fourth

['i qui a third barrier bein rovi de
4% A time indicator device accordmg tg clgrm 41 or 9«2 herernnthe viscosity of

the .degradable substance comprlsed in the third barrier is at least 2000 cP
(at 20 °C).

44. A time indicator device according to claim 41, 42 or 43, wherein the third
barrier comprises a dehydrated enzyme capable, upon hydration, of
degrading the degradable substance comprised in the third barrier.

45. A time indicator device according to any one of claims 41 to 44, wherein the
further conduit contains a second substance that is a liquid or gel.

46. A time indicator device according to claim 45, wherein said second
substance in the further conduit exhibits a higher viscosity than the second

and/or fourth liquids.



said fourth liquid and the second liquid within the
second reservoir to prevent said liquids mxing, said

w0 boovd4dsar ri er bei ng connected via a further cpaTGBR2008003279
afifth reservoir containing a fifth liquid which is
adapted to pass along said further conduit over a
second | onger predeternmned tinme period and to effect
renoval of said third barrier upon contact to
facilitate mxing of said fourth liquid with said

f i47sA timegintigater devieeacgordinthio tRimsE o, mbeerin 41q fifthyiguid is
geneg st Ofiia m%crcb?é:\ﬁ@gtfh% QL dUb¥aHESiINhE Rirthek BSnduit.
second reservolr of erent colour to the first

liquid m xture and thereby provide an indication of

when said second predeterm ned tine period has

el apg&fhe ﬂﬁn ceftort &éWcHe' Qéiio chfo giaith @8, A6 Cor 4l W@hetrﬂn the fifth

claim erein barrier conprises
cheniiaséd icgmarisgson wvgyhﬁf |dt§aPﬂS§nfd@g they SeFends Eﬁ%%‘%ﬁ?@e'“ the
43 i cator device according to claim4 1 or
) @H&?gﬁﬁ tﬂﬁe viscosity of the degradabl e substance
corrprlsed inthe third barrier is at |east 2000 cP (at
20 OC) 44. A tine indicator device according to claim
Aa‘h%weolhdi%%tor ‘&Bﬁ&@hébdr&lﬁg toaryCorlRA6f didiths @A B 4BS RBer@in the
rated enzyme capa upon hydration, of
degrﬁﬁ‘lﬂ@llqu{ﬁ@ﬁéag’lﬂ%%'ebst ance conpri sed in the
third barrier. 45. Atime indicator device according
to any one of clainms 4 1 to 44, wherein the further
conduit contains a second subst ance that is a %igu'
0r50gA | time dgndigatps davice ACEYADE Qe ANa oMy 4 d c‘} hiMpen

45, WhnabR GPHIEInSeL Qﬂ%ré#bﬁ“ﬁtﬂ%@ub&dﬁpﬁsé&lé bhahlcal specnes
conduit exhibits a higher vi scomé% &% t he sec

and/ efrerzyte: 4aPaPig af dggrading Ahg fegra s(g?ncgeqﬂnhpgsed in the

accofgRrriep. cl ai m 45 or 46, wherein the fifth liquid
is substantially mscible with the second substance in
the further conduit. 48. A tinme indicator device
according to claim45, 46 or 47, wherein the fifth

| 159 UA Ainfe0imaIcats? Sdedics Alc¥drting @6 afly Dperds aiimé an tb 15, wherein a

secon n [
foﬂrtﬁ lfl)gﬁlteglscgowdeé Qetween the fifth reservoir and the further conduit.

52. A time indicator device according to claim 51, wherein the fourth barrier is
adapted such that, upon removal, the second predetermined time period is
initiated by permitting the passage of the fifth liquid along the further conduit.

53. A time indicator device according to claim 51 or 52, wherein said fourth
barrier is adapted to be removable as a result of opening a product to which

the device is attached.

54. A time indicator device according to claim 51 or 52, wherein said fourth
barrier is adapted to be removable as a result of attaching the device to a

product.



further conduit. 49. A tinme indicator device according
to any one of clains 4 1 to 48, wherein the fifth

wo papaioebsepnpri ses saline solution. 50. A tinme POOGBA08/003279
devi ce according to any on&éof clains 4 1 to 49 when
dependent on claim44, wherein the fifth liquid
conprises a chem cal species or enzyne capabl e of
degradi ng the degradabl e substance conprised in the

third barrier. 51. A tine indicator eV|c n
t 65.ahijme indiegtordexicaacgording 3o BHY ORR é)f Bims_ f} %u‘%? I)‘vcri1ere(%’n the
bar 14 s%BsuH%fmﬁ@fbbﬂﬁﬁth@?sWﬁ% taRge flitd 100 ER$41200C). and

the ‘TUrt conduit. 52. A tinme indicator device
according to claimb51, wherein the fourth barrier is
adapted such that, upon renoval, the second

E@%furﬁé%&@oﬁdéﬁﬁe%ﬁbr@mgl t6 ahp iohé @ eldinizy4 piex 56, mthieran the
e passage of the fifth l'iquid along the further

condall"ih licgsl comprisge an f8icat or devi ce accor di ng to
claim5 1 or 52, wherein said fourth barrier is
adapted to be renovable as a result of opening a

product to which the device is attached
i e AT VEe S RRTG G PP B S 10,5, WrgFein he
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54, yoRr r%ix'fhr& Rthw §e0Sddoyid @bseristr hiasiatdifféretuptd than the first
the range 1 to 100 cP (at 20 0C). 56. A tine indicator
deviligeidfet¥eli ng to any one of clains 4 1 to 55,
wherein the fourth liquid conprises an acid. 57. A
time indicator device accordi ng to any one of clains 4

1 to 56, vvherelnthefout UId

Sggf/,\ gmgﬁ@dlgﬁjgrnﬁwc}g agfor. 8|aa1 Solggﬁ)??ﬁ%s i?fot 87, wherem the

Wt Feotide li§dia ;dorﬂdnﬁéﬁ d sufficient ngnﬂthldﬁ at:ld&sucbdbatd after mlxmg

reservoir, the n on

e it ritdul7a ot R0 G BParrd Bt Thi i g
liquid mixture within the second reservoir possesses a pH of less than or

equal to around 2.

50. A time indicator device according to any one of claims 41 to 58, wherein the

fourth liquid comprises a colourant.

60. A time indicator device according to any one of claims 41 to 59, wherein the

fourth liquid comprises a fluorescent species.

61. A time indicator device according to any one of claims 41 to 60, wherein said
further conduit possesses a second predetermined length which defines a
second distance over which the fifth liquid must pass from the fifth reservoir
to contact the third barrier, said second distance at least partly determining

said second predetermined time period.



l[iquid m xture. 58. A tinme indicator device according
to any one of clains 4 1 to 57, wherein the fourth
wo papaioebsepnpri ses a sufficient quantity of aciECEHGBR008/003279
that, after mxing with thé&7first liquid mxture
within the second reservoir, the resulting second

liquid m xture within the second reev0|r se
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-wherein the Tourth |jquid ses, a col ourg{%%rmmed

60. canpegtableHai form saidy BiRheR oo rWIt'hﬁ'atdos%cr%?do’?{S
claigktd 1 to 59, wherein the fourth liquid conprises
a fluorescent species. 6 1. Atine indicator device
according to any one of clains 4 1 to 60, wherein said
further conduit possesses a second predeterm ned
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| i qdpd@e seoopd davidarior togaging apd fHsreby avids apdical

bet VegDfiSAbddbicffhediflcpoA6NHad élgpéets to prevent said

liquids mXxing, wherein the barrier conprises a

chem cally and/or enzymatically degradabl e substance
which is adapted to be sufficiently degradable after a

f il SA tﬁﬁ@dﬁdi@ét&i rd@dcéiameommgi fud claim p&3, nivhereinethiei degradable
and second |i ds to£1x and generate a first liquid
m xt$HPetagre GP pf'??@%lé% nd reservoir of different

col our

65. A time indicator device according to claim 64, wherein the lipid is a hard

palm kernel oil.

66. A time indicator device according to claim 63, 64 or 65, wherein the viscosity
of the degradable substance comprised in the first barrier is at least around

2000 cP (at 20 °C).

67. A time indicator device according to claim 63, 64 or 65, wherein the viscosity
of the degradable substance comprised in the first barrier is in the range of
around 5000 to around 20000 cP (at 20 °C).

68. A time indicator device according to any one of claims 63 to 67, wherein the

degradable substance possesses a melting point above around 60 °C.

?



to the second liquid prior to m xing and thereby

provi de an indication of when said first predeterm ned
wo ove/opsei od has el apsed. 64. A tine indicat orPCEGBE®S/003279

according to claim63, wheisgin the degradabl e

substance conprises a lipid. 65. A tine indicator

devi ce according to claim64, wherein the lipidis a

hard pal m kernel oil. 66. A time indicator device

according to claim63, 64 or 65 wherein the viscosity

of 62 Retinar indisatasdevise Bseqsdins ta ampeneselcriaims B3do 68y wherein the

bar [ yerahiSld sub@ate i860WRS pARRANY fBrial 20 00 67. A

time Thdrcator device according to claim®63, 64 or 65,

wherein the viscosity of the degradabl e substance

conprised in the first barrier is in the range of
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ndi cator device according to any one of clains 63 to
67, firsérarrier tapmpiisey addehveraieh enzee capaiesyran Rydration, of

el t h@@raem'g@ﬁe AERUSaE QLR cOFpRsLd if\tHd fIFE dandkrcat or

devi ce”according to any one of clains 63 to 68,
wherei n the degradabl e substance is at |east partially
foaned. 70. A tinme indicator device according to any

ong @f tik ahd®atdR defic® hcc¥iafigeionclhiie 70l iHerdiR I3 Idehydrated
conprises a dehydrated enzyne capabl e, upon hydrati on,

of dewrmf K@ 1PA&S-degr adabl e substance conprised in the
first barrier. 71. A time indicator device according
to claim70, wherein said dehydrated enzyne is a

i pase. 72. A tine indicator device ,accordi to any.

orfe. bitieg iadliFatos geyiee AqCorgifG FupHY ?'}?eof(fia;'még?’g&?ﬂr wEgEin he
f our hvicLeahpRics £ROAR FéRMdicdnhEcte@ EPhé Jeessd Yeliefvoir, said
said fourth reservoir contai ﬂlb'n? aé%?urt

. liquid a .
t hi r fPUBHr iEFRNOBSORRIRD A (s 3 ol effo Provided
|'i qub&waBH shidieros®e fiNild ah& tedsedohdiiGuil hethmetbesdcond reservoir
reservoir to pirevent said |i d [ sai d thi

ulds m xin
bar r 1% Prey8ipp?id; 19yids BES: &3l |S;1|rd barrier gdmpnsmg a chregnically
and/or enzymatically degradable substance which is adapted to be

sufficiently degradable after a second longer predetermined time period to
permit mixing of said fourth liquid with said first liquid mixture within the
second reservoir and generation of a second liquid mixture within the second
reservoir of different colour to the first liquid mixture and thereby provide an

indication of when said second predetermined time period has elapsed.

73. A time indicator device comprised of a first reservoir containing a first liquid
comprising a colourant and a second reservoir containing a second liquid
comprising a dispersant for said colourant, a viewing window being
associated with said second reservoir, said first and second reservoirs being
interconnected by a conduit, and a barrier being provided between at least
one of said first and second liquids and said conduit, wherein the conduit
contains a first substance that is a liquid or gel, and removal of the barrier
permits dispersion of said colourant from the first reservbir to the second

reservoir over a first predetermined time period thereby providing an



and/ or enzymatically degradabl e substance which is
adapted to be sufficiently degradable after a second

WO cvges05pT edet ernmined tinme period to permt mnm RETGBRG08/003279
said fourth liquid with saif®¥ first liquid m xture :
wi thin the second reservoir and generation of a second
liquid mxture within the second reservoir of
di f f émdicdtion oli@ sridt viewimg Windsw dfiwhend sait Xfirstr predetdrmined time
t her ehy. %ovi'de ap indication of when said second
pred@teéf’ ﬂ%ﬁa[’??ﬁg period has elapsed. 73. Atine
i ndi cat or device conprised of a first reservoir
containing a first liquid conprising a colourant and a

se d.reservoir. nt.ai NRg C L qui riSd
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bei ngheafirsbliquid aad thietdondait, cind @csmednd bariew siprovided loetween the
first _and, sec irs being interconnected by a
cond3???nda'WH'dg§rgjatE$|%§$a/L@ei ng provi ded between at | east
one of said first and second |iquids and said conduit,
wherein the conduit contains a first substance that is

a ddquid.or : d. L. f rd er r. 7

i T A5 aRBland RGBS B 74 il S8 et i acapted
t 0 t ke bseeowsable sasr & gesultoefeopemirfd astroguct detvehich theddevice is
ti ”eaRSEHe%d t hereby providing anindication via said

vi ewm ng W ndow of when said first predeterm ned tine
period has el apsed. 74. A device according to claim

73, wherein a first barrier is provided between the
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barrier(s) is/are adapted to be renovable as a result

of opening a product to which the device is attached.

76. A device according to claim73, 74 or 75, wherein
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78. A device according to any one of claims 73 to 77, wherein at least one of the

first and second liquids comprises water.

79. A device according to any one of claims 73 to 77, wherein both the first and

second liquids comprise water.

80. A device according to any one of claims 73 to 79, wherein at least one of the
first and second liquids comprises a substance selected from the group
consisting of carboxymethyl cellulose (or a salt thereof), hydroxyethyl
cellulose, glycerol, ethylene glycol, diethylene glycol and mixtures thereof.



one of the first and second liquids is in the range of

around 1 to around 2000 cP (at 20 0C). 78. A device
wa@emondiswy to any one of clainms 73 to 77, wherBCTIGBR008/003279

| east one of the first andégsecond |iquids conprises

water. 79. A device according to any one of clains 73

to 77, wherein both the first and second I|i quids

COBPIA Gsviodctordifidto dhydsei of &laifis BB ¢ 80, witerainth@Beloodant is a

clains 73 to 79, wherein at |east one of the first and

secofye 1iquids conprises a substance selected fromthe

group consi sting of carboxynethyl cellulose (or a salt

t hereof ), hydroxyethyl cellul ose, glycerol, ethylene

gl | .. diethyl ene gl ycol and. m r t her e

e el 5 Rk e 8 S 4 0. A s Bordurdn i a
wher gigmdrite col ourant is a dye. 82. A device according
to any one of clainms 73 to 80, wherein the col ourant

is a pigment. 83. A device according to any one of
claims 73 to 82, wherein said first substance in the

cosgi Ueﬁx@idﬂcb&ir@. ko gherone s{:@ﬁiimy Tham 8hewtiereigt said first
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v COSIty of t t _higher viscosity

subs?%’ﬂé’ésq %i?%f@épe %3”83#8 fpsgdl n the range 4000

"to 16000 cP (at 20 OC) 85. A device according to
claim83 or 84, wherein a ratio of the viscosity of at

84. A device according to claim 83, wherein the viscosity of the first higher
viscosity substance provided in the conduit is in the range 4000 to 16000 cP
(at 20 °C).

85. A device according to claim 83 or 84, wherein a ratio of the visc_dsity of at
least one of the first and second liquids compared to the first higher viscosity
substance is in the range 1 : 16000 to 1 : 2 cp (at 20 °C).

86. A device according to any one of claims 83 to 85, wherein said first higher
" viscosity substance is substantially miscible with at least one of said first and

second liquids.

87. A device according to any one of claims 83 to 86, wherein said first higher
viscosity substance is substantially miscible with both of said first and

second liquids.



| east one of the first and second |iquids conpared to
the first higher viscosity substance is in the range 1

w0 208008410 1 : 2 cp (at 20 0C). 86. A devi ce BCT/GBRI0BY03279
to any one of clainms 83 to685, wherein said first
hi gher viscosity substance is substantially m scible
wth at | east one of said first and second |i quids.
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group consisting of carboxynethyl cellulose (or a salt
t hereof ), hydroxyethyl cellul ose, glycerol, diethylene

gl | , ethyl en Lycol , an ] h 9 :
deb Ausacerberonind 1Y &y oot B st 8538 el RpgRup st higher
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92. A device according to any one of claims 73 to 91, wherein a surface of the
second reservoir is coloured and the colour of said surface is visible via the
viewing window associated with the second reservoir prior to the colourant

dispersing from the first reservoir to the second reservoir.

93. A device according to any one of claims 73 to 92, wherein said device
comprises a third reservoir containing a third liquid comprising a further
colourant, said third reservoir being connected to the second reservoir by a
further conduit containing a second substance that is a liquid or gel, a further
barrier being provided between the third liquid and the further conduit,
removal of said further barrier permitting dispersion of said further colourant

from the third reservoir to the second reservoir over a second predetermined
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of clainms 93 to 99, wherein the further

98. A device according to any one of claims 93 to 97, wherein the third liquid

comprises water.

99. A device according to any one of claims 93 to 98, wherein the third liquid
comprises a substance selected from the group consisting of carboxymethyl
cellulose (or a salt thereof), hydroxyethyl cellulose, glycerol, ethylene glycol,

~ diethylene glycol and mixtures thereof.

100. A device according to any one of claims 93 to 99, wherein the further

colourant is a dye.

101. A device according to any one of claims 93 to 99, wherein the further

colourant is a pigment.
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devi ce according to any one of clains 102 to 104,

wherei n said second higher viscosity substance is
substantially mscible with both of said second and
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devi ce according to any one of clainms 102 to 107,
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second higher viscosity substance is substantially miscible with at least one

of said second and third liquids.

106. A device according to any one of claims 102 to 104, wherein said
second higher viscosity substance is substantially miscible with both of said

second and third liquids.

107. A device according to any one of claims 102 to 106, wherein the
second higher viscosity substance comprises a substance selected from the
group consisting of carboxymethyl cellulose (or a salt thereof), hydroxyethy!
cellulose, glycerol, ethylene glycol, diethylene glycol and mixtures thereof.



second hi gher viscosity substance conprises a mxture
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one of clains 102 to 108, wherein the rate at which

the viscosity of the second higher viscosity substance

varies with tenperature is related to the rate at
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A device according to any preceding claim wherein at
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111. A device according to any preceding claim, wherein the or each
barrier is defined by a depression formed in a cover layer provided over at

least a portion of said device.

112. A device according to any preceding claim, wherein a surface of the
device is provided with adhesive to facilitate attachment of the device to a

product.

113. A device according to any preceding claim, wherein at least one of
said reservoirs and the conduit is formed in a supporting layer.



