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DESCRIPTION

Field

[0001] The present invention relates to an elapsed time indicator that is configured to provide
an indication of time elapsed from a first relative movement between two objects.

Background

[0002] Many products, particularly in the food and pharmaceutical industries, degrade, decay
or perish over a finite lifetime. The rate at which such products degrade may depend on the
environmental conditions. Accordingly, such products are often inserted into a container under
controlled environmental conditions and the container is sealed so as to isolate the products
from an environment external to the container and thereby keep the products fresher for
longer. On opening such a container for the first time, the products contained within are
exposed to the external environment and degradation of the products typically accelerates
relative to a rate of degradation of the products when in the sealed container. Accordingly, it is
conventional to specify both a shelf life for products contained in a sealed container prior to
opening the container and a period within which the products should be used after first opening
the container.

[0003] A problem with storing products in containers in this way is that, without recording the
time of first opening a specific container, it is difficult to determine to what extent the products
contained within the container have degraded and, in particular, whether the period within
which the products should have been used after first opening the container has expired. In the
case of food or pharmaceutical products, consumption of such products after expiry of the
period within which the products should have been used after first opening the container may
represent a health risk. Various solutions to this problem exist. However, the known solutions
may be expensive to manufacture, inaccurate or unreliable.

[0004] For some applications, particularly in the oil and gas industries, it is also known that a
device may have a finite lifetime or a predetermined service interval. The device may, for
example, be configured for insertion downhole or for use in a subsea environment or the like.
The device may comprise an assembly, a tool, a tubing string or the like. However, known
methods of monitoring the time elapsed from activation of such a device may be expensive,
inaccurate or unreliable.

[0005] WO2009040547 discloses a time indicator device comprised of first and second
interconnected reservoirs containing first and second liquids respectively. A first barrier is
provided between said first and second liquids to prevent said liquids mixing. Said first barrier
is connected via a conduit to a third reservoir containing a third liquid which is adapted to pass
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along said conduit over a first predetermined time period and to effect removal of said first
barrier upon contact to facilitate mixing of said first and second liquids and generation of 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.

Summary

[0006] According to a first aspect of the present disclosure, not forming part of the claimed
invention, there is provided an elapsed time indicator for a container, comprising:

a visual display arrangement configured to provide a visual indication of the time elapsed from
opening an associated container for the first time; and

an activator arrangement configured to activate the visual display arrangement upon opening
of an associated container for the first time.

[0007] The elapsed time indicator may be configured to provide an indication of the time
remaining until expiry of a lifetime of the contents of an associated container after opening the
container for the first time. For example, the visual display arrangement may be configured to
provide an indication of the time remaining until expiry of a lifetime of the contents of an
associated container after opening the container for the first time.

[0008] The elapsed time indicator may be configured to provide an indication of a number of
units of time that have elapsed since opening the container for the first time. For example, the
elapsed time indicator may be configured to provide an indication of a number of minutes,
hours, days, weeks, months, years or the like that have elapsed since opening the container
for the first time.

[0009] The elapsed time indicator may be configured for use with containers containing
various goods, such as foodstuffs, medicaments, cosmetics, chemicals, paints, sealants or the
like.

[0010] The elapsed time indicator may be configured to provide an indication of bacteria levels
or levels of other organisms in food. The container may, for example, contain food and the
indication of the time elapsed since opening the container for the first time provided may, in
particular, provide an indication of bacteria levels or levels of other organisms in the food.
[0011] The container may be a jar, carton, bottle, tube, packet, package or the like.

[0012] The container may be formed from at least one of glass, card, plastic, metal or the like.

[0013] The elapsed time indicator may be configured to be torn, severed, ruptured and/or
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sheared on opening the container for the first time. For example, the activator arrangement
may be configured to be torn, severed, ruptured and/or sheared on opening the container for
the first time.

[0014] The elapsed time indicator may comprise a paper, polymer or plastics substrate or a
substrate formed from any other suitable material. For example, the elapsed time indicator
may comprise a polymethyl methacrylate (PMMA) substrate.

[0015] The activator arrangement may be configured for attachment to both a lid and a body
of the container. For example, the activator arrangement may comprise a lid portion configured
for attachment to the lid of the container and a body portion configured for attachment to the
body of the container.

[0016] The activator arrangement may comprise a tensile member which is configured for
attachment between a lid and a body of the container and which remains with the lid or the
body on opening of the container to thereby exert a tensile force between the lid and body
portions of the elapsed time indicator as the lid is moved away from the body.

[0017] The activator arrangement may be configured to be torn, severed, ruptured and/or
sheared when the lid is removed from the body of the container for the first time in order to
open the container for the first time.

[0018] The visual display arrangement may be configured to undergo a change in appearance
according to the time elapsed since opening a container for the first time.

[0019] The visual display arrangement may be configured to undergo a change in one or more
optical properties according to the time elapsed since opening a container for the first time.

[0020] The visual display arrangement may be configured to change colour according to the
time elapsed since opening a container for the first time.

[0021] The visual display arrangement may be configured to undergo a change in optical
transmission, absorption and/or reflection according to the time elapsed since opening a
container for the first time.

[0022] The visual display arrangement may have a coloured background and the visual display
arrangement may be configured to undergo a change in optical transmission, absorption
and/or reflection so as to reveal or obscure the coloured background.

[0023] The visual display arrangement may be configured to provide an indication of a number
of units of time that have elapsed since opening the container for the first time. For example,
the visual display arrangement may be configured to provide an indication of a number of
minutes, hours, days, weeks, months, years or the like that have elapsed since opening the
container for the first time.
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[0024] The visual display arrangement may comprise a plurality of regions for indicating the
time elapsed since opening a container for the first time.

[0025] The visual display arrangement may comprise a plurality of regions wherein each
region is configured to undergo a change in appearance after a different corresponding period
of time has elapsed since opening the container for the first time.

[0026] The visual display arrangement may comprise indicia in the form of text, a numeral,
and/or a symbol.

[0027] The visual display arrangement may comprise a plurality of regions wherein each
region is configured to undergo the same change in appearance according to the time elapsed
since opening a container for the first time.

[0028] The visual display arrangement may comprise a plurality of regions wherein each of the
regions is configured to undergo the same change of colour according to the time elapsed
since opening a container for the first time.

[0029] The visual display arrangement may comprise a plurality of regions wherein each
region is configured to undergo a different change in appearance relative to a change in
appearance of the other regions according to the time elapsed since opening a container for
the first time.

[0030] The visual display arrangement may comprise a plurality of regions wherein at least
one of the regions is configured to undergo a different change of colour to the other regions
according to the time elapsed since opening a container for the first time.

[0031] The elapsed time indicator may be configured to provide a stimulus to the visual display
arrangement on opening a container for the first time to initiate a reaction in the visual display
arrangement. For example, the activator arrangement may be configured to provide a stimulus
to the visual display arrangement on opening a container for the first time to initiate a reaction
in the visual display arrangement. The reaction may, for example, proceed over a timescale
matched to the lifetime of the contents of the container after opening the container for the first
time.

[0032] The elapsed time indicator may be configured to provide a reactant to support a
reaction in the visual display arrangement. For example, the elapsed time indicator may be
configured to provide a reactant to support a reaction in the visual display arrangement over a
timescale matched to the lifetime of the contents of the container after opening for the first
time. For example, the activator arrangement may be configured to provide a reactant to
support a reaction in the visual display arrangement over a timescale matched to the lifetime of
the contents of the container after opening for the first time.
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[0033] The visual display arrangement may be configured to indicate the time elapsed since
opening the container for the first time according to at least one of a chemical, biological,
biochemical, electrical, electrochemical, electrochromic, chemochromic and halochromic
reaction or any other kind of reaction.

[0034] The elapsed time indicator may comprise a substance or fluid capable of changing
appearance according to a pH level of a fluid.

[0035] The elapsed time indicator may comprise a pH indicator dye.

[0036] The elapsed time indicator may comprise a colour former. For example, the elapsed
time indicator may comprise crystal violet lactone (CVL).

[0037] The elapsed time indicator may comprise a colour former based on one or more
fluorans. Such a colour former may be advantageous because it can be converted from a
colourless appearance to a coloured appearance by a weak acid.

[0038] The elapsed time indicator may comprise pergascript green.
[0039] The elapsed time indicator may comprise pergascript red.

[0040] The elapsed time indicator may comprise an anthocyanin. Many anthocyanins are
naturally occurring and may be toxicologically acceptable.

[0041] The elapsed time indicator may comprise a pH indicator. For example, the elapsed time
indicator may comprise at least one of gentian violet (methyl violet), leucomalachite green (first
transition), leucomalachite green (second transition), thymol blue (first transition), thymol blue
(second transition), methyl yellow, bromophenol blue, congo red, methyl orange, bromocresol
green, methyl red, methyl red / bromocresol green, azolitmin, bromocresol purple,
bromothymol blue, phenol red, neutral red, naphtholphthalein, cresol red, phenolphthalein,
thymolphthalein, alizarine yellow R, and litmus and the like.

[0042] The visual display arrangement may, in particular, comprise a pH indicator comprising
one or more regions comprising naphtholphthalein and a region comprising phenolphthalein.
This may be advantageous because naphtholphthalein changes from a colourless appearance
to a pale red or a greenish-blue colour at high pH, while phenolphthalein changes from a
colourless appearance to a red colour at high pH.

[0043] The elapsed time indicator may comprise a metal, for example, metal ions such as
metal cations. This may be advantageous because metal cations may produce coloured
compounds through reaction with an anion to form a coloured salt or through reaction with a
ligand to form a coloured metal complex ion.

[0044] The elapsed time indicator may comprise a transition metal.
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[0045] The elapsed time indicator may comprise iron. For example, the elapsed time indicator
may comprise an iron compound.

[0046] The elapsed time indicator may comprise a fluid reservoir. For example, the activator
arrangement may comprise a fluid reservoir.

[0047] The fluid reservoir may contain a fluid.

[0048] The fluid reservoir may isolate a fluid from an environment external to the elapsed time
indicator.

[0049] The fluid reservoir may be airtight.

[0050] The fluid may, for example, be suitable for initiating a reaction in the visual display
arrangement or may be a reactant that supports a reaction in the visual display arrangement.
For example, the visual display arrangement may comprise a further reactant that reacts on
contact with the fluid.

[0051] The fluid may, for example, be a solution or a suspension.

[0052] The fluid may comprise particles such as micro-particles or nano-particles or the like.

[0053] The fluid may comprise a gas.

[0054] The fluid may be electrically charged or comprise charged particles such as ions,
molecules or the like.

[0055] The fluid may comprise an acid, acid molecules, hydrogen ions or the like.

[0056] The fluid may comprise a naturally occurring acid such as acetic or citric acid or the like.
Such acids may be safe for human or animal consumption and may not be prohibited for use
under food packaging or food safety regulations.

[0057] The fluid may be magnetic or comprise magnetic particles or the like.

[0058] The fluid may comprise a substance, chemical or the like.

[0059] The fluid may comprise bacteria, micro-organisms or a biological agent or the like.

[0060] The fluid may be coloured. For example, the fluid may comprise a dye or the like.

[0061] The fluid may be colourless. For example, the fluid may be colourless, but may
stimulate a change in appearance of the visual display arrangement on exposure of the visual
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display arrangement to the fluid.

[0062] The fluid may comprise an acid and the visual display arrangement may comprise a pH
indicator dye or a colour former.

[0063] The fluid may comprise a pH indicator dye or a colour former and the visual display
arrangement may comprise an acid.

[0064] The elapsed time indicator may comprise a frangible element such as a frangible
barrier, membrane or the like. For example, the activator arrangement may comprise a
frangible element such as a frangible barrier, membrane or the like.

[0065] The frangible element may be configured to release fluid from the fluid reservoir on
opening the container for the first time. For example, the frangible element may be broken or
severed on opening the container for the first time.

[0066] The elapsed time indicator may comprise an activator element and a complementary
recess, wherein the activator element is receivable within the recess so as to prevent
movement of fluid from the fluid reservoir towards the visual display arrangement and is
movable within the recess so as to draw fluid from the fluid reservoir towards the conduit.

[0067] The activator element may be attached to a tensile member which is configured for
attachment between a lid and a body of the container and which remains with the lid or the
body on opening the container to thereby exert a tensile force on the activator element and
move the activator element within the recess on opening the container for the first time so as to
draw fluid from the fluid reservoir towards the conduit on opening the container for the first
time.

[0068] The activator arrangement may comprise a resilient membrane. For example, the
activator arrangement may comprise a silicone membrane. The activator arrangement may be
configured such that the membrane is elastically deformed when the activator element is
inserted into the recess to form a seal between the membrane and a substrate of the elapsed
time indicator to thereby seal the fluid in the fluid reservoir.

[0069] The activator arrangement may be configured such that movement of the activator
element within the recess causes the membrane to disengage from a surface of the substrate
to draw fluid from the fluid reservoir towards the conduit.

[0070] The activator arrangement may comprise a flow stop element which is held in
engagement with the membrane by the activator element so as to elastically deform the
membrane to form a seal between the membrane and the substrate to thereby seal the fluid in
the fluid reservoir.

[0071] The activator arrangement may be configured so that movement of the activator
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element within the recess allows the flow stop element to move in response to a restoring force
arising in the elastically deformed membrane by virtue of the resilience of the membrane
thereby permitting the membrane to disengage from the substrate and drawing fluid from the
fluid reservoir towards the conduit.

[0072] The elapsed time indicator may comprise a conduit connecting the fluid reservoir to the
visual display arrangement. The elapsed time indicator may be configured so that the released
fluid moves from the fluid reservoir through the conduit to the visual display arrangement.

[0073] The elapsed time indicator may comprise a conduit connecting the fluid reservoir to the
visual display arrangement, wherein the conduit is configured to control a flow rate of the fluid
to the visual display arrangement. The conduit may be configured to control a flow rate of the
fluid to the visual display arrangement according to the contents of a container associated with
the elapsed time indicator.

[0074] The size and/or shape of the conduit may be chosen to control a flow rate of the fluid to
the visual display arrangement. In particular, the length and/or cross-section of the conduit
may be chosen to control a flow rate of the fluid to the visual display arrangement.

[0075] In at least one embodiment, the conduit may have a variable cross-section along a
length of the conduit. For example, the conduit may comprise a plurality of first portions each
having a greater cross-section and a plurality of second portions each having a lesser cross-
section, wherein adjacent first portions are connected by a respective second portion. Such a
conduit may retard the flow of fluid along the conduit between the fluid reservoir and the visual
display arrangement, thus enabling the production of an elapsed time indicator capable of
indicating elapsed time periods of greater duration. Such a conduit may, in particular, retard
the flow of fluid along the conduit to such an extent so as to enable the production of an
elapsed time indicator capable of indicating elapsed time periods of several days or weeks.

[0076] The conduit may, for example, have a uniform thickness and may comprise a plurality
of wider portions and a plurality of narrower portions, wherein adjacent wider portions are
connected by a respective narrower portion. The narrower portions may be linear and/or
curved.

[0077] The material from which the conduit is formed may be chosen to control a flow rate of
the fluid to the visual display arrangement.

[0078] The fluid may be chosen to control a flow rate of the fluid to the visual display
arrangement. For example, a more viscous fluid may be chosen to reduce the flow rate of the
fluid to the visual display arrangement or a less viscous fluid may be chosen to increase the
flow rate of the fluid to the visual display arrangement.

[0079] The conduit may comprise a capillary and the released fluid may be drawn through the
conduit under capillary action.
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[0080] The conduit may comprise a microfluidic channel.

[0081] The conduit may comprise a porous material such as a porous paper or a porous
polymer or the like. For example, the conduit may comprise filter paper.

[0082] The conduit may comprise a porous strip.
[0083] The conduit may comprise one or more microfibres.

[0084] The conduit may have a thickness of between 100 nm and 100 mm, of between 1 ym
and 10 mm, or between 10 ym and 1 mm. The conduit may have a thickness substantially
equal to 100 um. Such conduit thicknesses may ensure that a fluid moves along the conduit by
capillary action.

[0085] The conduit may comprise a porous strip having a uniform thickness, a plurality of wider
pad portions and a plurality of narrower channel portions, wherein adjacent pad portions are
connected by a respective channel portion. The narrower portions may be linear and/or
curved.

[0086] In at least one embodiment, the conduit may comprise a porous strip sealed between
polymer layers. For example, the conduit may comprise a porous strip sealed between
polymethyl methacrylate (PMMA) layers.

[0087] The conduit may be isolated or sealed from an environment external to the conduit. For
example, the conduit may be airtight.

[0088] When the conduit and the fluid reservoir are both airtight, the activator arrangement
may be configured so that movement of an activator element within a recess formed within a
substrate of the elapsed time indicator causes a reduction in local pressure between the fluid
reservoir and the conduit thereby drawing fluid from the fluid reservoir into, towards or into
communication with the conduit.

[0089] The elapsed time indicator may comprise a network of conduits connecting the fluid
reservoir to a visual display arrangement comprising a plurality of regions.

[0090] The elapsed time indicator may comprise a visual display arrangement wherein the
visual display arrangement is maintained at a pressure less than atmospheric pressure when
the container is unopened.

[0091] The elapsed time indicator may comprise a frangible element that is configured to
release a fluid into a conduit connecting the fluid reservoir to a reduced pressure visual display
arrangement on opening the container for the first time. For example, the activator
arrangement may comprise a frangible element that is configured to release a fluid into a
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conduit connecting the fluid reservoir to a reduced pressure visual display arrangement on
opening the container for the first time. Such an arrangement results in the released fluid
moving towards the visual display arrangement under the action of a pressure differential on
opening the container for the first time to either initiate or supply a reaction in the visual display
arrangement.

[0092] The elapsed time indicator may comprise a device for attracting a fluid. For example,
the activator arrangement may comprise a device for attracting the fluid towards the visual
display arrangement.

[0093] For example, the elapsed time indicator may comprise a magnet and the fluid may be
magnetic. For example, the fluid may comprise a magnetic material, a magnetic liquid,
magnetic particles or the like.

[0094] The elapsed time indicator may comprise a battery and the fluid may be electrically
charged. For example, the activator arrangement may comprise a battery and the fluid may be
electrically charged. The fluid may comprise electrically charged particles, ions, molecules or
the like.

[0095] The elapsed time indicator may comprise a conduit connecting the device for attracting
a fluid to the fluid reservoir.

[0096] The elapsed time indicator may comprise a network of conduits connecting the device
for attracting a fluid and a visual display arrangement to the fluid reservoir. For example, the
network of conduits may comprise a conduit connecting the device for attracting a fluid to the
fluid reservoir and a further conduit connecting the conduit to the visual display arrangement.
The network of conduits may comprise a conduit connecting the device for attracting a fluid to
the fluid reservoir and a plurality of further conduits, each further conduit connecting the
conduit to a respective region of the visual display arrangement.

[0097] The elapsed time indicator may comprise bacteria and a visual display arrangement
configured to change appearance in response to the presence of the bacteria at the visual
display arrangement.

[0098] The bacteria may be staphylococcus, or a coliform such as escherichia coli (E. coli).
[0099] The visual display arrangement may be configured to change colour in response to the
presence of the bacteria at the visual display arrangement. The visual display arrangement

may comprise a growth medium for the bacteria.

[0100] The visual display arrangement may comprise a chemical, biological, biochemical,
chemochromic or halochromic reagent or any other kind of reagent.

[0101] The visual display arrangement may comprise a source of amino acids chosen from the
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group consisting of meat peptones, vegetable peptones, casein hydrolysates , tryptose,
tryptones and yeast extract.

[0102] The visual display arrangement may comprise a source of glucides chosen from
monometric or oligomeric glucides metabolisable by the bacteria.

[0103] The elapsed time indicator may comprise a reservoir of bacteria connected by a conduit
to a visual display arrangement reactive to the presence of the bacteria. For example, the
activator arrangement may comprise a reservoir of bacteria connected by a conduit to a visual
display arrangement reactive to the presence of the bacteria.

[0104] The elapsed time indicator may comprise a frangible element that is configured to
release bacteria from the reservoir of bacteria into the conduit on opening the container for the
first time. For example, the activator arrangement may comprise a frangible element that is
configured to release bacteria from the reservoir of bacteria into the conduit on opening the
container for the first time.

[0105] The bacteria may, for example, be contained in a fluid.
[0106] The elapsed time indicator may comprise a growth medium for the bacteria.

[0107] The growth medium may be located at the visual display arrangement or along a
conduit connecting the reservoir of bacteria to the visual display arrangement.

[0108] The activator arrangement may comprise a growth medium reservoir and the visual
display arrangement may comprise bacteria. The elapsed time indicator may comprise a
conduit that connects the growth medium reservoir to the visual display arrangement. The
activator arrangement may comprise a frangible element that is configured to release growth
medium from the growth medium reservoir into the conduit on opening the container for the
first time. The growth medium may, for example, be contained in a fluid.

[0109] The elapsed time indicator may comprise a piezoelectric element. For example, the
activator arrangement may comprise a piezoelectric element. The piezoelectric element may
comprise one or more of berlinite (AIPO4), cane sugar, quartz, Rochelle salt (sodium
potassium tartrate tetrahydrate), topaz, tourmaline-group minerals, gallum orthophosphate
(GaPO4), langasite (La3Ga5SiO14), ceramics with perovskite or tungsten-bronze structures,
barium titanate (BaTiO3), lead titanate (PbTiO3), lead zirconate titanate (commonly known as
PZT), potassium niobate (KNbO3), lithium niobate (LiINbO3), lithium tantalate (LiTaO3), sodium
tungstate (Na2WO3), Ba2NaNb505, Pb2KNb5015, sodium potassium niobate (NaKNb),
bismuth ferrite (BiFeO3), sodium niobate NaNbO3, polyvinylidene fluoride (PVDF) and the like.

[0110] The elapsed time indicator may be configured to exert a force on the piezoelectric
element on opening an associated container for the first time. For example, the activator
arrangement may be configured to exert a force on the piezoelectric element on opening an
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associated container for the first time.

[0111] The elapsed time indicator may be configured to exert a tensile force on the
piezoelectric element on opening an associated container for the first time. For example, the
elapsed time indicator may comprise a first tensile member portion attached to a first face of
the piezoelectric element and a second tensile member portion attached to a second face of
the piezoelectric element opposite the first face of the piezoelectric element. The first tensile
member portion may be arranged for attachment to a lid of the container and the second
tensile member portion may be arranged for attachment to a body of the container.

[0112] The visual display arrangement may comprise an electrochromic material such as
polyaniline, a viologen such as ethyl viologen, a polyoxotungstate, tungsten oxide (WO3) or a

liquid crystal material.

[0113] The visual display arrangement may be configured for electrolysis. The visual display
arrangement may be configured to produce a gas in response to the application of an electric
field thereto. The visual display arrangement may be configured to change appearance in
response to the gas.

[0114] The visual display arrangement may comprise a pair of electrodes separated by a
spacer medium. The electrodes and the spacer medium may, for example, be planar.

[0115] The visual display arrangement may comprise an electrolyte. For example, the spacer
member may comprise an electrolyte. The spacer member may be porous and impregnated or
infused with an electrolyte. Alternatively, the spacer member may contain an electrolyte in a
region between a pair of electrodes.

[0116] The visual display arrangement may be configured to change appearance in response
to an electrochemical reaction in the electrolyte. For example, the electrolyte may comprise a
salt such as sodium chloride dissolved in water and the visual display arrangement may be
configured to change appearance in response to the presence of hydrogen. The visual display
arrangement may comprise palladium, PdO or Ni-Mg.

[0117] The visual display arrangement may comprise a plurality of regions, each region having
a different electrolyte. For example, the visual display arrangement may comprise a plurality of
regions, each region having a different concentration of a salt such as sodium chloride
dissolved in water.

[0118] The visual display arrangement may comprise a front electrode and a back electrode.
The front electrode may be configured to change appearance in response to an
electrochemical reaction in the electrolyte.

[0119] The elapsed time indicator may comprise at least one pair of insulated conductors,
each conductor providing an electrical connection between a different face of the piezoelectric
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element to a different one of the pair of electrodes of the visual display arrangement.

[0120] For example, the elapsed time indicator may comprise a pair of electrically conductive
tracks, wires or the like. The pair of electrical conductors may be mounted on an insulating
substrate. The pair of electrical conductors may be mounted on a flexible insulating substrate.
For example, the pair of electrical conductors may be mounted on paper, card, or a flexible
insulating plastics material, a flexible insulating polymer substrate or the like.

[0121] The elapsed time indicator may be configured such that at least one of the pair of
conductors are torn, severed and/or sheared on opening the container for the first time.

[0122] According to a second aspect of the present disclosure, not forming part of the claimed
invention, there is provided a label comprising an elapsed time indicator according to the first
aspect of the present disclosure.

[0123] It should be understood that any of the optional features relating to the first aspect of
the present disclosure may also apply alone or in any combination in relation to the second

aspect of the present disclosure.

[0124] The label may be configured to be attached to a container. For example, the label may
be configured to be attached to a jar, carton, bottle, tube, packet, package or the like.

[0125] The label may be configured to be attached to a container formed from at least one of
glass, card, plastic, metal or the like.

[0126] The label may comprise an adhesive for attachment to a container.

[0127] According to a third aspect of the present disclosure, not forming part of the claimed
invention, there is provided a container comprising an elapsed time indicator according to the
first aspect of the present disclosure.

[0128] It should be understood that any of the optional features relating to the first aspect of
the present disclosure may also apply alone or in any combination in relation to the third
aspect of the present disclosure.

[0129] The container may be a jar, carton, bottle, tube, packet, package or the like.

[0130] The container may be formed from at least one of glass, card, plastic, metal or the like.

[0131] The container may be configured to contain various goods, such as foodstuffs,
medicaments, cosmetics, chemicals, paints, sealants or the like.

[0132] According to a fourth aspect of the present disclosure, not forming part of the claimed
invention, there is provided a method of manufacturing a container comprising:
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providing a container; and

attaching an elapsed time indicator according to the first aspect of the present disclosure or a
label according to the second aspect of the present disclosure to the container.

[0133] It should be understood that any of the optional features relating to the first aspect of
the present disclosure may also apply alone or in any combination in relation to the fourth
aspect of the present disclosure.

[0134] The container may be a jar, carton, bottle, tube, packet, package or the like.
[0135] The container may be formed from at least one of glass, card, plastic, metal or the like.

[0136] The container may be configured to contain various goods, such as foodstuffs,
medicaments, cosmetics, chemicals, paints, sealants or the like.

[0137] According to an aspect of the present invention there is provided an elapsed time
indicator comprising:

an activator arrangement comprising a fluid reservoir and a network of conduits which includes
a conduit and a plurality of further conduits, the conduit being configured to provide a
predetermined flow rate of fluid along the conduit; and

a visual display arrangement configured to change appearance on exposure to the fluid,

wherein the network of conduits connects the fluid reservoir to the visual display arrangement
and the activator arrangement is configured to release fluid from the fluid reservoir in response
to an activation event to permit the fluid to flow,

the activation event occurring upon relative movement of two objects for the first time, and the
conduit having a cross-section that varies along the length of the conduit so as to at least
partially establish the predetermined flow rate,

wherein the conduit comprises a plurality of first portions each having a greater cross-section
and a plurality of second portions each having a lesser cross-section, wherein adjacent first
portions are connected by a respective second portion,

wherein the visual display arrangement comprises a plurality of regions for indicating the time
elapsed from the activation event, and

wherein each further conduit connects the conduit to a respective region of the visual display
arrangement.
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[0138] The elapsed time indicator may be configured for attachment to both of the objects.

[0139] The elapsed time indicator may be configured for attachment to a lid and a body of a
container.

[0140] The elapsed time indicator may be configured to provide an indication of the time
remaining until expiry of a lifetime of the contents of the container after opening the container
for the first time.

[0141] The two objects may be component parts associated with a device. For example, the
two objects may be component parts of a device such as an assembly, tool, tubing string or the
like configured for insertion downhole or for use in a subsea environment or the like. For
example, the device may comprise an assembly, a tool, a tubing string or the like.

[0142] The elapsed time indicator may be configured for attachment to two component parts of
a device.

[0143] The elapsed time indicator may be configured to provide an indication of the time
remaining until expiry of a lifetime of the device or a service interval for the device. The
elapsed time indicator may be configured to provide an indication of a number of units of time
that have elapsed from the activation event. For example, the elapsed time indicator may be
configured to provide an indication of a number of minutes, hours, days, weeks, months, years
or the like that have elapsed from the activation event.

[0144] The elapsed time indicator may be configured for use with containers containing
various goods, such as foodstuffs, medicaments, cosmetics, chemicals, paints, sealants or the
like.

[0145] The elapsed time indicator may be configured to provide an indication of bacteria levels
or levels of other organisms in food. The container may, for example, contain food and the
indication of the time elapsed may, in particular, provide an indication of bacteria levels or
levels of other organisms in the food.

[0146] The container may be a jar, carton, bottle, tube, packet, package or the like.

[0147] The container may be formed from at least one of glass, card, plastic, metal or the like.
[0148] The elapsed time indicator may be configured to be torn, severed, ruptured and/or
sheared in response to the activation event. For example, the activator arrangement may be
configured to be torn, severed, ruptured and/or sheared in response to the activation event.
[0149] The elapsed time indicator may comprise a paper, polymer or plastics substrate or a

substrate formed from any other suitable material. For example, the elapsed time indicator
may comprise a polymethyl methacrylate (PMMA) substrate.
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[0150] The activator arrangement may comprise a first portion configured for attachment to a
first object and a second portion configured for attachment to a second object. For example,
the activator arrangement may be configured for attachment to both a lid and a body of the
container. The activator arrangement may comprise a lid portion configured for attachment to
the lid of the container and a body portion configured for attachment to the body of the
container.

[0151] The activator arrangement may comprise a tensile member which is configured for
attachment between two objects and which remains stationary with respect to one of the
objects to thereby exert a tensile force between the first and second portions of the elapsed
time indicator in response to the activation event.

[0152] The activator arrangement may be configured to be torn, severed, ruptured and/or
sheared on relative movement of the two objects for the first time.

[0153] The visual display arrangement may be configured to undergo a change in appearance
according to the time elapsed from the activation event.

[0154] The visual display arrangement may be configured to undergo a change in one or more
optical properties according to the time elapsed from the activation event.

[0155] The visual display arrangement may be configured to change colour according to the
time elapsed from the activation event.

[0156] The visual display arrangement may be configured to undergo a change in optical
transmission, absorption and/or reflection according to the time elapsed from the activation
event.

[0157] The visual display arrangement may have a coloured background and the visual display
arrangement may be configured to undergo a change in optical transmission, absorption
and/or reflection so as to reveal or obscure the coloured background.

[0158] The visual display arrangement configured to change appearance on exposure to a
fluid.

[0159] The visual display arrangement may be configured to provide an indication of a number
of units of time that have elapsed from the activation event. For example, the visual display
arrangement may be configured to provide an indication of a number of minutes, hours, days,
weeks, months, years or the like that have elapsed from the activation event.

[0160] Each region of the plurality of regions of the visual display arrangement may be
configured to undergo a change in appearance after a different corresponding period of time
has elapsed from the activation event.
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[0161] The visual display arrangement may comprise indicia in the form of text, a numeral,
and/or a symbol.

[0162] The visual display arrangement may comprise a plurality of regions wherein each
region is configured to undergo the same change in appearance according to the time elapsed
from the activation event.

[0163] The visual display arrangement may comprise a plurality of regions wherein each of the
regions is configured to undergo the same change of colour according to the time elapsed
from the activation event.

[0164] The visual display arrangement may comprise a plurality of regions wherein each
region is configured to undergo a different change in appearance relative to a change in
appearance of the other regions according to the time elapsed from the activation event.

[0165] The visual display arrangement may comprise a plurality of regions wherein at least
one of the regions is configured to undergo a different change of colour to the other regions
according to the time elapsed from the activation event.

[0166] The elapsed time indicator may be configured to provide a stimulus to the visual display
arrangement in response to the activation event to initiate a reaction in the visual display
arrangement. For example, the activator arrangement may be configured to provide a stimulus
to the visual display arrangement in response to the activation event to initiate a reaction in the
visual display arrangement. The reaction may, for example, proceed over a timescale matched
to the lifetime of the contents of a container after opening the container for the first time. The
reaction may, for example, proceed over a timescale matched to the lifetime or service interval
of a device.

[0167] The elapsed time indicator may be configured to provide a reactant to support a
reaction in the visual display arrangement. For example, the elapsed time indicator may be
configured to provide a reactant to support a reaction in the visual display arrangement over a
timescale matched to the lifetime of the contents of the container after opening for the first time
or over a timescale matched to the lifetime or service interval of a device. For example, the
activator arrangement may be configured to provide a reactant to support a reaction in the
visual display arrangement over a timescale matched to the lifetime of the contents of the
container after opening for the first time or over a timescale matched to the lifetime or service
interval of a device.

[0168] The visual display arrangement may be configured to indicate the time elapsed from
the activation event according to at least one of a chemical, biological, biochemical, electrical,
electrochemical, electrochromic, chemochromic and halochromic reaction or any other kind of
reaction.

[0169] The elapsed time indicator may comprise a substance capable of changing appearance
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according to a pH level of a fluid.
[0170] The elapsed time indicator may comprise a pH indicator dye.

[0171] The elapsed time indicator may comprise a colour former. For example, the elapsed
time indicator may comprise crystal violet lactone (CVL).

[0172] The elapsed time indicator may comprise a colour former based on one or more
fluorans. Such a colour former may be advantageous because it can be converted from a
colourless appearance to a coloured appearance by a weak acid.

[0173] The elapsed time indicator may comprise pergascript green.
[0174] The elapsed time indicator may comprise pergascript red.

[0175] The elapsed time indicator may comprise an anthocyanin. Many anthocyanins are
naturally occurring and may be toxicologically acceptable.

[0176] The elapsed time indicator may comprise a pH indicator. For example, the elapsed time
indicator may comprise at least one of gentian violet (methyl violet), leucomalachite green (first
transition), leucomalachite green (second transition), thymol blue (first transition), thymol blue
(second transition), methyl yellow, bromophenol blue, congo red, methyl orange, bromocresol
green, methyl red, methyl red / bromocresol green, azolitmin, bromocresol purple,
bromothymol blue, phenol red, neutral red, naphtholphthalein, cresol red, phenolphthalein,
thymolphthalein, alizarine yellow R, and litmus and the like.

[0177] The visual display arrangement may, in particular, comprise a pH indicator comprising
one or more regions comprising naphtholphthalein and a region comprising phenolphthalein.
This may be advantageous because naphtholphthalein changes from a colourless appearance
to a pale red or a greenish-blue colour at high pH, while phenolphthalein changes from a
colourless appearance to a red colour at high pH.

[0178] The elapsed time indicator may comprise a metal, for example, metal ions such as
metal cations. This may be advantageous because metal cations may produce coloured
compounds through reaction with an anion to form a coloured salt or through reaction with a
ligand to form a coloured metal complex ion.

[0179] The elapsed time indicator may comprise a transition metal. The elapsed time indicator
may comprise iron. For example, the elapsed time indicator may comprise an iron compound.

[0180] The fluid reservoir may contain a fluid.

[0181] The fluid reservoir may isolate a fluid from an environment external to the elapsed time
indicator.
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[0182] The fluid reservoir may be airtight.

[0183] The fluid may, for example, be suitable for initiating a reaction in the visual display
arrangement or may be a reactant that supports a reaction in the visual display arrangement.
For example, the visual display arrangement may comprise a further reactant that reacts on
contact with the fluid.

[0184] The fluid may, for example, be a solution or a suspension.

[0185] The fluid may comprise particles such as micro-particles or nano-particles or the like.

[0186] The fluid may comprise a gas.

[0187] The fluid may be electrically charged or comprise charged particles such as ions,
molecules or the like.

[0188] The fluid may comprise an acid, acid molecules, hydrogen ions or the like. The fluid
may comprise a naturally occurring acid such as acetic or citric acid or the like. Such acids may
be safe for human or animal consumption and may not be prohibited for use under food
packaging or food safety regulations.

[0189] The fluid may be magnetic or comprise magnetic particles or the like.

[0190] The fluid may comprise a substance, chemical or the like.

[0191] The fluid may comprise bacteria, micro-organisms or a biological agent or the like.
[0192] The fluid may be coloured. For example, the fluid may comprise a dye or the like.
[0193] The fluid may be colourless. For example, the fluid may be colourless, but may
stimulate a change in appearance of the visual display arrangement on exposure of the visual

display arrangement to the fluid.

[0194] The fluid may comprise an acid and the visual display arrangement may comprise a pH
indicator dye or a colour former.

[0195] The fluid may comprise a pH indicator dye or a colour former and the visual display
arrangement may comprise an acid.

[0196] The elapsed time indicator may comprise a frangible element such as a frangible
barrier, membrane or the like. For example, the activator arrangement may comprise a
frangible element such as a frangible barrier, membrane or the like.
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[0197] The frangible element may be configured to release fluid from the fluid reservoir in
response to the activation event. For example, the frangible element may be broken or
severed on relative movement of the two objects for the first time.

[0198] The elapsed time indicator may comprise an activator element and a complementary
recess, wherein the conduit connects the fluid reservoir to the visual display arrangement, the
activator element is receivable within the recess so as to prevent movement of fluid from the
fluid reservoir towards the visual display arrangement and the activator element is movable
within the recess so as to draw fluid from the fluid reservoir towards the conduit.

[0199] The activator element may be attached to a tensile member which is configured for
attachment between two objects and which is held stationary relative to one of the two objects
to thereby exert a tensile force on the activator element and move the activator element away
from the recess on relative movement of the two objects for the first time so as to draw fluid
from the fluid reservoir towards the conduit on relative movement of the two objects for the first
time.

[0200] The activator arrangement may comprise a resilient membrane. For example, the
activator arrangement may comprise a silicone membrane. The activator arrangement may be
configured such that the membrane is elastically deformed when the activator element is
inserted into the recess to form a seal between the membrane and a substrate of the elapsed
time indicator to thereby seal the fluid in the fluid reservoir.

[0201] The activator arrangement may be configured such that movement of the activator
element within the recess causes the membrane to disengage from the substrate to thereby
draw fluid from the fluid reservoir towards the conduit.

[0202] The activator arrangement may comprise a flow stop element which is held in
engagement with the membrane by the activator element so as to elastically deform the
membrane to form a seal between the membrane and the substrate to thereby seal the fluid in
the fluid reservoir.

[0203] The activator arrangement may be configured so that movement of the activator
element within the recess allows the flow stop element to move in response to a restoring force
arising in the elastically deformed membrane by virtue of the resilience of the membrane
thereby permitting the membrane to disengage from the substrate and drawing fluid from the
fluid reservoir towards the conduit.

[0204] The conduit may be configured to control a flow rate of the fluid to the visual display
arrangement according to the contents of a container associated with the elapsed time
indicator or according to a property of a device associated with the elapsed time indicator.

[0205] The size and/or shape of the conduit may be chosen to control a flow rate of the fluid to
the visual display arrangement. In particular, the length and/or cross-section of the conduit
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may be chosen to control a flow rate of the fluid to the visual display arrangement.

[0206] The conduit may retard the flow of fluid along the conduit between the fluid reservoir
and the visual display arrangement, thus enabling the production of an elapsed time indicator
capable of indicating elapsed time periods of greater duration. The conduit may, in particular,
retard the flow of fluid along the conduit to such an extent so as to enable the production of an
elapsed time indicator capable of indicating elapsed time periods of several days or weeks.

[0207] The conduit may, for example, have a uniform thickness and may comprise a plurality
of wider portions and a plurality of narrower portions, wherein adjacent wider portions are
connected by a respective narrower portion. The narrower portions may be linear and/or
curved.

[0208] The material from which the conduit is formed may be chosen to control a flow rate of
the fluid to the visual display arrangement.

[0209] The fluid may be chosen to control a flow rate of the fluid to the visual display
arrangement. For example, a more viscous fluid may be chosen to reduce the flow rate of the
fluid to the visual display arrangement or a less viscous fluid may be chosen to increase the
flow rate of the fluid to the visual display arrangement.

[0210] The conduit may comprise a capillary and the released fluid may be drawn through the
conduit under capillary action.

[0211] The conduit may comprise a microfluidic channel.

[0212] The conduit may comprise a porous material such as a porous paper or a porous
polymer or the like. For example, the conduit may comprise filter paper.

[0213] The conduit may comprise a porous strip.
[0214] The conduit may comprise one or more microfibres.

[0215] The conduit may have a thickness of between 100 nm and 100 mm, of between 1 ym
and 10 mm, or between 10 ym and 1 mm. The conduit may have a thickness substantially
equal to 100 um. Such conduit thicknesses may ensure that a fluid moves along the conduit by
capillary action.

[0216] The conduit may comprise a porous strip having a uniform thickness, a plurality of wider
pad portions and a plurality of narrower channel portions, wherein adjacent pad portions are
connected by a respective channel portion. The narrower portions may be linear and/or
curved.

[0217] In at least one embodiment, the conduit may comprise a porous strip sealed between
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polymer layers. For example, the conduit may comprise a porous strip sealed between
polymethyl methacrylate (PMMA) layers.

[0218] The conduit may be isolated or sealed from an environment external to the conduit. For
example, the conduit may be airtight.

[0219] When the conduit and the fluid reservoir are both airtight, the activator arrangement
may be configured so that movement of an activator element within a recess formed within a
substrate of the elapsed time indicator causes a reduction in local pressure between the fluid
reservoir and the conduit thereby drawing fluid from the fluid reservoir into, towards or into
communication with the conduit.

[0220] The elapsed time indicator may comprise a visual display arrangement wherein the
visual display arrangement is maintained at a pressure less than atmospheric pressure when
the container is unopened.

[0221] The elapsed time indicator may comprise a frangible element that is configured to
release a fluid into a conduit connecting the fluid reservoir to a reduced pressure visual display
arrangement in response to the activation event. For example, the activator arrangement may
comprise a frangible element that is configured to release a fluid into a conduit connecting the
fluid reservoir to a reduced pressure visual display arrangement on relative movement of two
objects for the first time. Such an arrangement results in the released fluid moving towards the
visual display arrangement under the action of a pressure differential on relative movement of
the two objects for the first time to either initiate or supply a reaction in the visual display
arrangement.

[0222] The elapsed time indicator may comprise a device for attracting a fluid. For example,
the activator arrangement may comprise a device for attracting the fluid towards the visual
display arrangement.

[0223] For example, the elapsed time indicator may comprise a magnet and the fluid may be
magnetic. For example, the fluid may comprise a magnetic material, a magnetic liquid,
magnetic particles or the like.

[0224] The elapsed time indicator may comprise a battery and the fluid may be electrically
charged. For example, the activator arrangement may comprise a battery and the fluid may be
electrically charged. The fluid may comprise electrically charged particles, ions, molecules or
the like.

[0225] The elapsed time indicator may comprise a conduit connecting the device for attracting
a fluid to the fluid reservoir.

[0226] The elapsed time indicator may comprise a network of conduits connecting the device
for attracting a fluid and a visual display arrangement to the fluid reservoir. For example, the
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network of conduits may comprise a conduit connecting the device for attracting a fluid to the
fluid reservoir and a further conduit connecting the conduit to the visual display arrangement.
The network of conduits may comprise a conduit connecting the device for attracting a fluid to
the fluid reservoir and a plurality of further conduits, each further conduit connecting the
conduit to a respective region of the visual display arrangement.

[0227] The elapsed time indicator may comprise bacteria and a visual display arrangement
configured to change appearance in response to the presence of the bacteria at the visual
display arrangement.

[0228] The bacteria may be staphylococcus, or a coliform such as escherichia coli (E. coli).

[0229] The visual display arrangement may be configured to change colour in response to the
presence of the bacteria at the visual display arrangement. The visual display arrangement
may comprise a growth medium for the bacteria.

[0230] The visual display arrangement may comprise a chemical, biological, biochemical,
chemochromic or halochromic reagent or any other kind of reagent.

[0231] The visual display arrangement may comprise a source of amino acids chosen from the
group consisting of meat peptones, vegetable peptones, casein hydrolysates , tryptose,
tryptones and yeast extract.

[0232] The visual display arrangement may comprise a source of glucides chosen from
monometric or oligomeric glucides metabolisable by the bacteria.

[0233] The elapsed time indicator may comprise a reservoir of bacteria connected by a conduit
to a visual display arrangement reactive to the presence of the bacteria. For example, the
activator arrangement may comprise a reservoir of bacteria connected by a conduit to a visual
display arrangement reactive to the presence of the bacteria.

[0234] The elapsed time indicator may comprise a frangible element that is configured to
release bacteria from the reservoir of bacteria into the conduit in response to the activation
event. For example, the activator arrangement may comprise a frangible element that is
configured to release bacteria from the reservoir of bacteria into the conduit on relative
movement of two objects for the first time.

[0235] The bacteria may, for example, be contained in a fluid.
[0236] The elapsed time indicator may comprise a growth medium for the bacteria.

[0237] The growth medium may be located at the visual display arrangement or along a
conduit connecting the reservoir of bacteria to the visual display arrangement.



DK/EP 2529279 T3

[0238] The activator arrangement may comprise a growth medium reservoir and the visual
display arrangement may comprise bacteria. The elapsed time indicator may comprise a
conduit that connects the growth medium reservoir to the visual display arrangement. The
activator arrangement may comprise a frangible element that is configured to release growth
medium from the growth medium reservoir into the conduit in response to the activation event.
The growth medium may, for example, be contained in a fluid.

[0239] According to a fifth aspect of the present disclosure, not forming part of the claimed
invention, there is provided an elapsed time indicator comprising:

an activator arrangement comprising a fluid reservoir, a conduit, an activator element and a
complementary recess; and

a visual display arrangement configured to change appearance on exposure to the fluid,

wherein the conduit connects the fluid reservoir to the visual display arrangement, the activator
element is receivable within the recess so as to prevent movement of fluid from the fluid
reservoir towards the visual display arrangement and the activator element is movable within
the recess so as to draw fluid from the fluid reservoir towards the visual display arrangement.

[0240] It should be understood that any of the optional features relating to the present
invention may also apply alone or in any combination in relation to the fifth aspect of the
present disclosure.

[0241] According to a sixth aspect of the present disclosure, not forming part of the claimed
invention, there is provided an elapsed time indicator comprising:

an activator arrangement comprising a fluid reservoir and a conduit; and
a visual display arrangement configured to change appearance on exposure to the fluid,

wherein the conduit connects the fluid reservoir to the visual display arrangement and the
activator arrangement is configured to release fluid from the fluid reservoir in response to an
activation event to permit the fluid to flow and the fluid or the visual display arrangement
comprises a colour former.

[0242] The elapsed time indicator may comprise crystal violet lactone (CVL).

[0243] The elapsed time indicator may comprise a colour former based on one or more
fluorans.

[0244] The elapsed time indicator may comprise pergascript green.
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[0245] The elapsed time indicator may comprise pergascript red.

[0246] It should be understood that any of the optional features relating to the aspect of the
present invention may also apply alone or in any combination in relation to the sixth aspect of
the present disclosure.

[0247] According to an aspect of the present invention there is provided a label comprising an
elapsed time indicator according to the present invention.

[0248] It should be understood that any of the optional features relating to the elapsed time
indicator of the present invention may also apply alone or in any combination in relation to the

label.

[0249] The label may be configured to be attached to a container. For example, the label may
be configured to be attached to a jar, carton, bottle, tube, packet, package or the like.

[0250] The label may be configured to be attached to a container formed from at least one of
glass, card, plastic, metal or the like.

[0251] The label may comprise an adhesive for attachment to a container.

[0252] According to a seventh aspect of the present disclosure there is provided a label, not
forming part of the claimed invention, comprising an elapsed time indicator according to the
fifth or sixth aspect of the present disclosure.

[0253] It should be understood that any of the optional features relating to the fifth or sixth
aspect of the present disclosure may also apply alone or in any combination in relation to the

seventh aspect of the present disclosure.

[0254] According to an aspect of the present invention there is provided a container
comprising an elapsed time indicator according to the present invention.

[0255] It should be understood that any of the optional features relating to the elapsed time
indicator according to the present invention may also apply alone or in any combination in
relation to the container.

[0256] The container may be a jar, carton, bottle, tube, packet, package or the like.

[0257] The container may be formed from at least one of glass, card, plastic, metal or the like.

[0258] The container may be configured to contain various goods, such as foodstuffs,
medicaments, cosmetics, chemicals, paints, sealants or the like.

[0259] According to an eighth aspect of the present disclosure, not forming part of the claimed
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invention, there is provided a container comprising an elapsed time indicator according to the
fifth or sixth aspect of the present disclosure.

[0260] It should be understood that any of the optional features relating to the fifth or sixth
aspect of the present disclosure may also apply alone or in any combination in relation to the
eighth aspect of the present disclosure.

[0261] According to a ninth aspect of the present disclosure, not forming part of the claimed
invention, there is provided a method of manufacturing a container comprising:

providing a container; and

attaching an elapsed time indicator according to the fifth or sixth aspect of the present
disclosure or a label according to the seventh aspect of the present disclosure to the container.

[0262] It should be understood that any of the optional features relating to the fifth or sixth
aspect of the present disclosure may also apply alone or in any combination in relation to the
ninth aspect of the present disclosure.

[0263] The container may be a jar, carton, bottle, tube, packet, package or the like.
[0264] The container may be formed from at least one of glass, card, plastic, metal or the like.

[0265] The container may be configured to contain various goods, such as foodstuffs,
medicaments, cosmetics, chemicals, paints, sealants or the like.

Brief Description of the Drawings

[0266] Elapsed time indicators, labels and containers will now be described by way of non-
limiting example only with reference to the following figures of which:

Figure 1
is a schematic perspective view of a sealed jar comprising a label, the label constituting
an embodiment of the present invention;
Figure 2
is a detailed front view of the label of Figure 1;
Figure 3(a)
is a detailed front view of a portion of an activator arrangement of Figure 2;
Figure 3(b)
is a cross-section on AA of the portion of the activator arrangement of Figure 3(a);
Figure 4
is a schematic perspective view of the jar of Figure 1 after opening by removing a lid;
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Figure 5(a)
is a detailed front view of the portion of the activator arrangement of Figure 3(a) during
opening of the jar;
Figure 5(b)
is a cross-section on AA of the portion of the activator arrangement of Figure 5(a);
Figure 6
is a detailed front view of a label constituting an embodiment of the present invention;
Figure 7
is a schematic perspective view of a jar after opening by removing a lid, the jar
comprising a label which constitutes an embodiment of the present invention;
Figure 8
is a schematic perspective view of a jar after opening by removing a lid, the jar
comprising a label which constitutes an embodiment of the present invention;
Figure 9
is a schematic of a portion of a label after opening a jar comprising the label, the label
constituting an embodiment of the present invention;
Figure 10
is a schematic perspective view of a jar after opening by removing a lid, the jar
comprising a label which constitutes an embodiment of the present invention;
Figure 11
is a schematic perspective view of a sealed jar comprising a label, the label constituting
an example of the present disclosure;
Figure 12
is a schematic perspective view of the jar of Figure 11 after opening by removing a lid;
Figure 13(a)
is a schematic of a portion of the label of Figure 11 before opening the jar;
Figure 13(b)
is a schematic cross-section on AA of Figure 13(a);
Figure 14
is a schematic perspective view of a carton comprising a label, the label constituting an
embodiment of the present invention;
Figure 15
is a schematic perspective view of a bottle comprising a label, the label constituting an
embodiment of the present invention;
Figure 16(a)
is an image of first, second and third porous paper strips having different configurations
prior to exposure of adjacent ends of the strips to a coloured fluid;
Figure 16(b)
is an image of the first, second and third porous paper strips of Figure 16(a) several
hours after exposure of the adjacent ends of the strips to the coloured fluid;
Figure 17(a)
is an image of a serpentine porous paper strip prior to exposure of one end of the strip
to a coloured fluid;
Figure 17(b)
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is a plot of the location of 10%, 50% and 100% colour intensity fluid fronts along the strip
Figure 17(a) as a function of time;
Figure 18(a)
is an image of first, second, third and fourth porous paper strips having different
configurations prior to exposure of adjacent ends of the strips to a coloured fluid; and
Figure 18(b)
is a plot of the location of the 10% colour intensity fluid front along each of the strips of
Figure 18(a) as a function of time.

Detailed Description of the Drawings

[0267] Figures 1 through 5 illustrate a first embodiment of an elapsed time indicator. Referring
initially to Figure 1, there is shown an elapsed time indicator in the form of a label generally
designated 2 attached to a sealed jar generally designated 4. In the embodiment shown, the
sealed jar 4 comprises a glass body 6 and a lid 8. The lid 8 is fixed to the body 6 by a screw
coupling as is commonly known in the art. The label 2 comprises a body portion 10 that is
configured to be adhered to the jar body 6, and a tag portion 12 which extends from the label
body portion 10. The tag portion 12 is configured to extend between the body 6 and lid 8 of the
jar 4. In use, as shown in Figure 1, the label tag portion 12 is attached to an upper surface 14
of the lid 8 by an adhesive sticker 16.

[0268] The label body portion 10 further comprises a visual display arrangement in the form of
a pH indicator 18 and a fluid reservoir 20 of acetic acid 21 connected by a network of
capillaries 22. The tag portion 12 comprises a tensile member 23 attached at one end to a
frangible barrier 24 that seals the fluid reservoir 20 and separates the acetic acid 21 contained
in the fluid reservoir 20 from the capillary network 22. Together the fluid reservoir 20, the
capillary network 22, the tensile member 23 and the frangible barrier 24 comprise an activator
arrangement generally designated 25.

[0269] The fluid reservoir 20, the capillary network 22 and the pH indicator 18 are configured
to ensure that the pH indicator 18 provides a visual indication of the time elapsed from opening
of the jar 4 for the first time. For example, the concentration or pH of the acetic acid 21 in the
fluid reservoir 20, the size and shape of the capillary network 22 and the sensitivity of the pH
indicator 18 are configured to induce an appropriate colour change of the pH indicator 18 over
a timescale associated with the lifetime of the contents of the jar 4 after opening for the first
time.

[0270] The pH indicator 18 comprises five different regions 26, 28, 30, 32 and 34. Each
successive region 26, 28, 30, 32 and 34 is positioned successively further from the fluid
reservoir 20. Thus, region 26 is configured to undergo a colour change earlier than region 28
etc and the colour change of each successive region 26, 28, 30, 32 and 34 may indicate that a
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successively longer period of time has elapsed since opening the container for the first time.
Regions 26, 28, 30 and 32 may be labelled with sequence numbers "1", "2", "3" and "4"
respectively, to indicate the passage of 1, 2, 3 or 4 units of time respectively since opening of
the container for the first time. The last region 34 is reserved to indicate that the lifetime
associated with the contents of the container after opening for the first time has been
exceeded and that the contents should not be consumed or used. To emphasise this, the last
region 34 is configured to show a different colour change to each of the other regions 26, 28,
30 and 32 of the pH indicator 18. Each region 26, 28, 30 and 32 is configured to turn green on
expiry of a period of 1, 2, 3 or 4 units of time from opening the container for the first time
respectively, while region 34 is configured to turn red after expiry of a period of 4 units of time
from opening the container for the first time. In the particular embodiment shown in Figures 1
through 5, the regions 26, 28, 30 and 32 each comprise pergascript green, whereas the last
region 34 comprises pergascript red. Furthermore, it will be understood by one skilled in the art
that, as described in more detail below, the capillary network 22 is arranged to provide a
predeteremined flow of the acid 21 towards the regions 26, 28, 30, 32 and 34 of the pH
indicator 18 after opening the jar 4 for the first time. In particular, the capillary network 22 is
configured to provide a relatively slow flow of acid, whereas each region 26, 28, 30, 32 and 34
of the pH indicator 18 is configured to provide a relatively rapid change in colour on exposure
to the acid 21. In the particular embodiment shown in Figures 1 to 5, the capillary network 22 is
configured to provide a flow of acid 21 on a timescale of several days or more, whereas each
region 26, 28, 30, 32 and 34 of the pH indicator 18 is configured to provide a colour change
within a timescale of hours or minutes of the acid 21 reaching an edge of the respective region
26, 28, 30, 32 or 34.

[0271] As shown in more detail in Figure 2, the capillary network 22 comprises a 100 uym thick
porous paper strip which extends from a position adjacent to the frangible barrier 24 to each of
the regions 26, 28, 30, 32 and 34 of the pH indicator 18. The paper strip 22 is configured for
movement of fluid 21 from the fluid reservoir 20 under capillary action in a direction generally
indicated by arrows 80. The paper strip 22 comprises a series of pad portions 81 and a series
of linear channel portions 82, wherein adjacent pad portions 81 are interconnected by linear
channel portions 82. The pad portions 81 of the paper strip 22 have a length Lp in the direction
80 of fluid movement and a width denoted Wp in a direction lateral to the direction 80 of fluid
movement. The channel portions 82 of the paper strip 22 have a width Wc in a direction lateral
to the direction of fluid movement. The pad portion width Wp is greater than the channel
portion width We. In the example shown in Figure 2, adjacent pad portions 81 are separated by
2.5 mm, Lpis 3 mm, Wp is 3 mm and Wc is 300 um. Experimental data described below has
shown that such a porous paper strip 22 having alternate pad portions 81 and channel portions
82, wherein the pad portions 81 are of greater width than the channel portions 82 may provide
a controllable flow of fluid such as the acid 21 on a significantly longer timescale than a porous
paper strip of the same material and thickness but having a constant width equal to that of the
pad portions 81, or a porous paper strip of the same material and thickness but having a
constant width equal to that of the channel portions 82.

[0272] With reference to Figures 3(a) and (b), the fluid reservoir 20 and the frangible barrier
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24 are formed as a multilayer structure on a polymethyl methacrylate (PMMA) substrate 83. A
PMMA capillary layer 84 is formed on top of the substrate 83. The capillary layer 84 has a
recess 85 formed therein. The recess 85 is configured to define a portion of the fluid reservoir
20 and to define a sealed airtight space which accommodates the paper strip 22 between the
substrate 83 and a 100 um thick resilient silicone activator membrane layer 87 formed on an
upper surface of the capillary layer 84. The activator membrane layer 87 has a recess 88
formed therein so as to define a portion of the fluid reservoir 20. A PMMA activator layer 89 is
formed on top of the activator membrane layer 87. The activator layer 89 has a reservoir
recess 90 formed therein so as to define a portion of the fluid reservoir 20. The activator layer
89 also has a laterally extending activator member recess 91 formed therein. A PMMA cap
layer 92 is formed on top of the activator layer 89. The cap layer 92 has a reservoir recess 93
formed therein so as to define a portion of the fluid reservoir 20. The cap layer 92 also has an
activator member recess 94 formed therein. The fluid reservoir 20 is filled with the acid 21 and
is sealed by a sealing membrane 95.

[0273] The frangible barrier 24 further comprises a flow stop element 96 and an activator
element 97 which is attached to the end of the tensile strip 23. The flow stop element 96 is
inserted from above through the recess 94 in the cap layer 92 until it engages the activator
membrane layer 87. Subsequently, downward pressure is applied to the flow stop element 96
to displace the flow stop element 96 downwardly into the recess 85 in the capillary layer 84 and
thereby deform a portion of the activator membrane layer 87 downwardly into the recess 85
until the activator membrane layer 87 engages the substrate 83. With the downward pressure
still applied to the flow stop element 96, the activator element 97 is inserted laterally into the
recess 91 in the activator layer 89 so as to extend across the top of the flow stop element 96
and trap the flow stop element 96 in its displaced position within the recess 85 in the capillary
layer 84 as shown in Figure 3(b). With the flow stop element 96 in this displaced position, the
activator membrane layer 87 forms a seal between the flow stop element 96 and the substrate
83 so as to prevent flow of acid 21 from the fluid reservoir 20 towards the paper strip 22.

[0274] With reference to Figure 4, on opening the jar, the tensile member 23 becomes
separated from the label body portion 10 thereby breaking the frangible barrier 24 and
releasing acetic acid from the fluid reservoir 20 into the capillary network 22 as described in
more detail with reference to Figures 5(a) and 5(b). As the tensile member 23 is pulled away
from the label body portion 10, the activator element 97 remains attached to the end of the
tensile member 23 and is pulled laterally out of the activator recess 91 as indicated by the
arrow 98 in Figure 5(a) to uncover the flow stop element 96 below. Consequently, the flow stop
element 96 moves upwardly under the action of the resilience of the activator membrane 87 as
indicated by the arrow 99 in Figure 5(b) and the activator membrane 87 disengages from the
substrate 83 to break the seal formed therewith. Since the reservoir 20 is sealed and the paper
strip 22 is contained within a sealed airtight space, the upward movement of the activator
membrane 87 results in a local pressure drop drawing the acid 21 from the reservoir 20 under
the portion of the activator membrane 87 located underneath the flow stop element 96 until the
acid 21 in the reservoir 20 is brought into communication with the paper strip 22 as indicated
by the arrow 80. The acetic acid 21 is subsequently drawn along the paper strip 22 under
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capillary action towards the pH indicator 18.

[0275] Figure 6 shows a second embodiment of a label 802 which differs from the label 2
shown in Figure 2 only in layout of the features. The label 802 shares many like features with
label 2 and like features are identified with like reference numerals. Unlike the label 2 which is
configured for attachment to a container such as a jar in a horizontal orientation, the label 802
is configured for attachment to a container in a vertical orientation.

[0276] Figure 7 shows a third embodiment of the present invention which has many of the
same features as the first embodiment of Figures 1 through 5 and, as such, like features are
identified with like reference numerals. A label 102 of Figure 7 is attached to a jar 104 and only
differs from the label 2 of Figures 1 through 5 in that a capillary network 122 of Figure 7 is
maintained at a pressure below the pressure of acetic acid 121 in a reservoir 120 prior to
opening the jar 104 for the first time. On opening the jar 104 for the first time, a tag portion 112
of the label 102 is torn and a tensile member 123 exerts a tensile force on a frangible barrier
124 of the fluid reservoir 120 so as to break the frangible barrier 124. This results in the acetic
acid 121 being drawn into the capillary network 122 and towards a pH indicator 118 under the
action of the pressure differential. Together the fluid reservoir 120, the capillary network 122,
the tensile member 123 and the frangible barrier 124 comprise an activator arrangement
generally designated 125.

[0277] Figure 8 shows a fourth embodiment of the present invention which has many of the
same features as the first embodiment of Figures 1 through 5 and, as such, like features are
identified with like reference numerals. A label 202 of Figure 8 is attached to a jar 204 and
differs from the label 2 of Figures 1 through 5 in that a body portion 210 of the label 202 of
Figure 8 includes a magnet 236 located adjacent to a distal end region 234 of a pH indicator
218 and the fluid 221 stored in a fluid reservoir 220 comprises acetic acid and magnetic iron
particles. On opening the jar 204 for the first time, a tag portion 212 of the label 202 is torn and
a tensile member 223 exerts a tensile force on a frangible barrier 224 of a fluid reservoir 220
so as to break the frangible barrier 224. The magnetic iron particles serve to draw the fluid 221
along a capillary network 222 towards the magnet 236 and therefore towards the pH indicator
218 when the jar 204 is opened for the first time. Together the fluid reservoir 220, the capillary
network 222, the tensile member 223, the frangible barrier 224 and the magnet 236 constitute
an activator arrangement generally designated 225.

[0278] Figure 9 shows a fifth embodiment of the present invention which has many of the
same features as the first embodiment of Figures 1 through 5 and, as such, like features are
identified with like reference numerals. A label 302 of Figure 9 is attached to a jar (not shown)
and differs from the label 2 of Figures 1 through 5 in that a body portion 310 of the label 302
includes a battery 336 connected to a negative electrode 338 and a positive electrode 340 via
electrical conductors 342 and 344 respectively. On opening the jar (not shown) for the first
time, a tag portion (not shown) of the label 302 is torn and a tensile member (not shown)
exerts a tensile force on a frangible barrier (not shown) of a fluid reservoir 320 so as to break
the frangible barrier (not shown). The electric field created by the arrangement of the battery



DK/EP 2529279 T3

336 and the electrodes 338, 340 serves to attract H+ ions of acetic acid 321 through a capillary
network 322 towards the negative electrode 338 and therefore towards a pH indicator 318
when the jar (not shown) is opened for the first time. Together the fluid reservoir 320, the
capillary network 322, the tensile member (not shown), the frangible barrier (not shown), the
battery 336 and the electrodes 338, 340 constitute an activator arrangement generally
designated 325.

[0279] Figure 10 shows a fifth embodiment of the present invention which has many of the
same features as the first embodiment of Figures 1 through 5 and, as such, like features are
identified with like reference numerals. A label 402 of Figure 10 is attached to a jar 404 and
differs from the label 2 of Figures 1 through 5 in that a fluid reservoir 420 contains a fluid 421
comprising staphylococcus bacteria and a visual display arrangement 418 is configured to
change colour according to the presence of staphylococcus bacteria at the visual display
arrangement 418. The visual display arrangement 418 comprises a growth medium for the
bacteria in the form of a source of amino acids chosen from the group consisting of meat
peptones, vegetable peptones, casein hydrolysates , tryptose, tryptones and yeast extract and
a source of glucides chosen from monometric or oligomeric glucides metabolisable by the
bacteria. The visual display arrangement 418 further comprises a halochromic reagent that
changes colour according to the concentration of bacteria at the visual display arrangement
418. On opening the jar 404 for the first time, a tag portion 412 of the label 402 is torn and a
tensile member 423 exerts a tensile force on a frangible barrier 424 of the fluid reservoir 420
so as to break the frangible barrier 424 and release the fluid 221 comprising staphylococcus
bacteria into a capillary network 422. Together the fluid reservoir 420, the capillary network
422, the tensile member 423 and the frangible barrier 424 constitute an activator arrangement
generally designated 425.

[0280] Figures 11 to 13 show an example of the present disclosure, not forming part of the
claimed invention, which has many of the same features as the first embodiment of the present
invention of Figures 1 through 5 and, as such, like features are identified with like reference
numerals. The example of the present disclosure of Figures 11 to 13 differs from the first
embodiment of the present invention of Figures 1 through 5 in that a label 502 of Figures 11 to
13 comprises a lead zirconate titanate (PZT) member 550. As shown most clearly in Figure
13(a), an upper face 552 of the PZT member 550 is attached to an upper portion 554 of a
tensile member 523. Similarly, a lower face 556 of the PZT member 550 is attached to a lower
portion 558 of the tensile member 523.

[0281] With reference to Figure 13(b), each region 526, 528, 530, 532 and 534 of a visual
display arrangement 518 comprises a front planar electrode 560, a back planar electrode 562
and a spacer medium 564 arranged in the plane of the label body portion 510. The spacer
medium 564 separates the electrodes 560, 562 and comprises an electrolyte comprising
sodium chloride (NaCl) dissolved in water. Furthermore, the spacer medium 564 is porous to
allow movement of the electrolyte between the planar electrodes 560, 562. The spacer
medium 564 in each region 526, 528, 530, 532 and 534 comprises NaCl present in a different
concentration. More specifically, the concentration of NaCl present in each region 526, 528,
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530, 532 and 534 is successively reduced from a first predetermined NaCl concentration in
region 526 to a second predetermined NaCl concentration in region 534, wherein the first and
second predetermined NaCl concentrations are determined in accordance with a lifetime of the
contents of the jar 504 after opening the jar 504 for the first time. Furthermore, the front
electrode 560 in each region 526, 528, 530, 532 and 534 comprises palladium and is arranged
to change appearance according to the concentration of hydrogen gas generated at the front
electrode 560.

[0282] The label 502 further comprises first and second insulated electrical conductors 570
and 572. The first conductor 570 forms an electrical connection between a point 574 on the
upper face 552 of the PZT member 550 and an electrode in each of the regions 526, 528, 530,
532 and 534 of the visual display arrangement 518. Similarly, the second conductor 572 forms
an electrical connection between a point 576 on the lower face 556 of the PZT member 550
and a corresponding electrode in each of the each of the regions 526, 528, 530, 532 and 534.

[0283] As the lid 508 is removed but before separation of the lid 508 from the container body
506, the PZT member 550 is subjected to a tensile force as the upper portion 554 of the tensile
member 523 is urged away from the lower portion 558 of the tensile member 523 thus
generating an electric potential between the faces 552 and 556 of the PZT member 550. The
electrical potential thus generated is applied across the electrodes in each of the regions 526,
528, 530, 532 and 534 causing electrolysis and the generation of hydrogen gas at the front
electrode 560 in each of the regions 526, 528, 530, 532 and 534 until such time as the lid 508
is moved so far from the container body 506 that the electrical conductors 570 and 572 are
severed at positions aligned with an end 578 of the tensile member 523 as shown in Figures
12 and 13(a). As a result of the severing of the electrical conductors 570 and 572, further
generation of hydrogen gas is prevented when the lid 508 is subsequently refitted to the body
506 of the jar 504. Together the tensile member 523, the PZT member 550 and the electrical
conductors 570, 572 constitute an activator arrangement generally designated 525.

[0284] It should be understood that the embodiments of the present invention described herein
are merely exemplary and that modifications may be made thereto without departing from the
scope of the present invention defined by the appended claims. For example, although each of
the visual display arrangements 18, 118, 218, 318, 418 has five regions, the number of regions
of the visual display arrangement may be more or less than five. Furthermore, a region of the
visual display arrangement may comprise a label in the form of text, a numeral, and/or a
symbol. Alternatively, a region of the visual display arrangement may comprise no such label.

[0285] In a modification of the example of the present disclosure of Figures 11 to 13, rather
than relying on electrolysis in each of the regions 526, 528, 530, 532 and 534, each of the
regions 526, 528, 530, 532 and 534 may comprise polyaniline present in different amounts in
accordance with the lifetime of the contents of the jar 504 after opening of the jar 504 for the
first time. The polyaniline in each of the regions 526, 528, 530, 532 and 534 is arranged to
change colour gradually after application of an electric potential. On opening the jar 504 for the
first time, the PZT member 550 generates an electric potential which is applied to the



DK/EP 2529279 T3

polyaniline in each of the regions 526, 528, 530, 532 and 534 thus causing a different colour
change in each region.

[0286] In other examples, the container may be a carton, bottle, tube, packet, package or the
like. For example, Figure 14 shows an elapsed time indicator in the form of a label generally
designated 602 attached to a carton generally designated 604. In the embodiment shown, the
carton 604 comprises a body 606 and a lid 608. The lid 608 is fixed to the body 606 by a screw
coupling as is commonly known in the art. The label 602 comprises a body portion 610 that is
configured to be adhered to the carton body 606, and a tag portion 612 which extends from
the body portion 610. The tag portion 612 is configured to extend between the body 606 and
lid 608 of the carton 604. In use, the label tag portion 612 is attached to an upper surface 614
of the lid 608 and remains with the lid 608 after removal of the lid 608 from the body 606.

[0287] Similarly, Figure 15 shows an elapsed time indicator in the form of a label generally
designated 702 attached to a bottle generally designated 704. In the embodiment shown, the
bottle 704 comprises a body 706 and a lid 708. The lid 708 is fixed to the body 706 by a screw
coupling as is commonly known in the art. The label 702 comprises a body portion 710 that is
configured to be adhered to the carton body 706, and a tag portion 712 which extends from
the body portion 710. The tag portion 712 is configured to extend between the body 706 and
lid 708 of the bottle 704. In use, the label tag portion 712 is attached to an upper surface 714
of the lid 708 and remains with the lid 708 after removal of the lid 708 from the body 7086.

[0288] The Applicant has discovered that it is possible to control the movement of fluid due to
capillary action along a conduit:

Example 1

[0289] With reference to the experimental results of Figures 16(a) and 16(b), the Applicant has
discovered that a capillary network comprising a porous paper strip having alternate pad
portions and channel portions, wherein the pad portions are of greater width than the channel
portions may provide a controllable flow of fluid on a significantly longer timescale than a
porous paper strip of the same material and thickness but having a constant width equal to that
of the pad portions or a porous paper strip of the same material and thickness but having a
constant width equal to that of the channel portions.

[0290] Figure 16(a) shows a first porous paper strip 902 having a thickness of 100 ym and a
uniform width of 5 mm, a second porous paper strip 904 having a thickness of 100 ym and a
series of 5 mm square pad portions 906 separated by linear channel portions 908 which are
300 um long and 200 pm wide, and a third porous paper strip 910 having a thickness of 100
pm and a uniform width of 200 um. Adjacent ends of the first, second and third porous paper
strips 902, 904 and 910 at the bottom of the image shown in Figure 16(a) were each
simultaneously exposed to a coloured fluid. As a consequence of capillary action, the coloured
fluid was drawn along the first, second and third porous paper strips 902, 904 and 910 and,
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after several hours, the image shown in Figure 16(b) of the porous paper strips 902, 904 and
910 was taken indicating that the strip 904 having the alternating pad and channel portions
906, 908 resulted in slower movement of the coloured fluid than either the strip 902 having a
uniform width equal to that of the pad portions 906 of the strip 904 or the strip 910 having a
uniform width equal to that of the channel portions 908 of the strip 904. It should be
understood that the coloured fluid advanced along the entire length of the third porous paper
strip 910 shown in Figure 16(b) and that, in the interests of clarity, the outline of the third
porous paper strip 910 has been marked in Figure 16(b).

[0291] The results of Figure 16(b) demonstrate that a porous paper strip having alternating
pad and channel portions may be used to slow or reduce the movement of fluid due to capillary
action along the porous paper strip.

Example 2

[0292] With reference to the experimental results of Figures 17(a) and 17(b), the Applicant has
discovered that a capillary network comprising a porous paper strip having alternate pad
portions and channel portions, wherein the pad portions are of greater width than the channel
portions may provide a flow of fluid over timescales of several days.

[0293] Figure 17(a) shows a porous paper strip 1002 having a thickness of 100 ym and a
series of 3 mm diameter circular pad portions 1004 separated by linear channel portions 1006
which are 2.5 mm long and approximately 700 um wide. An end 1008 of the porous paper strip
1002 was exposed to a coloured fluid. As a consequence of capillary action, the coloured fluid
was drawn along the porous paper strip 1002 and images of the porous paper strip 1002 were
taken at intervals over a period of 36 days from first exposure of the end 1008 of the porous
paper strip 1002 to the coloured fluid.

[0294] The data of Figure 17(b) was extracted from the images of the porous paper strip 1002
as follows. Image processing techniques were used to extract from each image the location of
10%, 50% and 100% colour intensity values along the strip 1002 relative to a colour intensity of
the coloured fluid in a reservoir adjacent to the end 1008 of the porous paper strip 1002 at the
time of first exposure of the end 1008 of the porous paper strip 1002 to the coloured fluid. The
progress of the resulting colour change in the direction of fluid movement along the strip 1002
is plotted in Figure 17(b) for the 10%, 50% and 100% colour intensity values. In each case, the
distance of the location of the fluid front in the direction of fluid movement along the strip 1002
is expressed as a fractional pad number and is plotted against the time expressed in days.
Thus, from the results of Figure 17(b), it is clear that a 10% colour intensity fluid front

advanced to a distal side of the 15! pad over a period of three to four days, whereas the 50%
colour intensity fluid front advanced to a distal side of the 101" pad and the 100% colour

intensity fluid front advanced to a distal side of the 4! pad over the same approximate time
period.
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[0295] The results of Figure 17(b) demonstrate that a capillary network comprising a porous
paper strip having alternate pad portions and channel portions, wherein the pad portions are of
greater width than the channel portions, may provide a flow of fluid along the porous paper
strip due to capillary action over timescales of several days.

Example 3

[0296] With reference to the experimental results of Figures 18(a) and 18(b), the Applicant has
discovered that it is possible to use a capillary network comprising a porous paper strip having
alternate pad portions and channel portions, wherein the pad portions are of greater width than
the channel portions, to provide a controllable flow of fluid over timescales of several days.

[0297] Figure 18(a) shows first, second, third and fourth porous paper strips 1102, 1104, 1106
and 1108 respectively each having a thickness of 100 ym and a series of 3 mm diameter
circular pad portions separated by linear channel portions which are 2.5 mm long. The linear
channel portions of the paper strips 1102, 1104, 1106 and 1108 have widths of 300, 500, 700
and 900 pm respectively. Adjacent ends of the porous paper strips 1102, 1104, 1106 and 1108
at the bottom of the image shown in Figure 18(a) were each simultaneously exposed to a
coloured fluid. As a consequence of capillary action, the coloured fluid was drawn along the
porous paper strips 1102, 1104, 1106 and 1108 and images of the porous paper strips 1102,
1104, 1106 and 1108 were taken at intervals over a period of 14 days from first exposure of the
respective ends of the porous paper strips 1102, 1104, 1106 and 1108 to the coloured fluid.
The data of Figure 18(b) was extracted from the images of the porous paper strips 1102, 1104,
1106 and 1108 as follows. Image processing techniques were used to extract from each image
the location of a 10% colour intensity fluid front along each of the porous paper strips 1102,
1104, 1106 and 1108 relative to a colour intensity of the coloured fluid in a reservoir adjacent to
the ends of the porous paper strips 1102, 1104, 1106 and 1108 at the time of first exposure of
the adjacent ends of the porous paper strips 1102, 1104, 1106 and 1108 to the coloured fluid.
The progress of the resulting colour change in the direction of fluid movement along the strips
1102, 1104, 1106 and 1108 is plotted in Figure 18(b) for the 10% colour intensity fluid front.
The distance of the 10% colour intensity fluid front location in the direction of fluid movement
along each strip 1102, 1104, 1106 and 1108 is expressed as a fractional pad number and is
plotted against the time expressed in days. Thus, from the results of Figure 18(b), it is clear
that the speed at which the 10% colour intensity fluid front advances along the respective
porous paper strips 1102, 1104, 1106 and 1108 increases as the channel width is increased
over the range from 300 to 900 uym.

[0298] The results of Figure 18(b) demonstrate that the configuration of a capillary network
comprising a porous paper strip having alternate pad portions and channel portions, wherein
the pad portions are of greater width than the channel portions, may be altered to provide a
controllable flow of fluid along the porous paper strip due to capillary action over timescales of
several days.
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-1-
TIDSFORLOBSINDIKATOR

PATENTKRAV
1. Tidsforlebsindikator (2), der omfatter:

en aktivatoranordning (25), der omfatter en fluidbeholder (20) og et netvaerk af ledninger (22), der
indbefatter en ledning og en flerhed af yderligere ledninger, hvor ledningen er konfigureret til at
tilvejebringe en forudbestemt fluidstremningsrate (21) langs ledningen; og

en visuel visningsanordning (18), der er konfigureret til at @&ndre udseende efter eksponering for
fluidet (21),

hvor netvarket af ledninger (22) forbinder fluidbeholderen (20) med den visuelle
visningsanordning (18), og aktivatoranordningen (25) er konfigureret til at frigive fluid fra fluidbeholderen
(20) som reaktion pa en aktiveringshandelse for at gore det muligt for fluidet (21) at stromme, hvilken
aktiveringshaendelse opstar efter relativ bevagelse af to genstande (6, 8) forste gang, og hvor ledningen har
et tvaersnit, der varierer langs lengden af ledningen for saledes mindst delvist at etablere den forudbestemte
stromningsrate,

hvor ledningen omfatter en flerhed af forste dele (81), der hver har et storre tvaersnit, og en flerhed
af anden dele (82), der hver har et mindre tvarsnit, hvor tilstedende forste dele (81) er forbundet via en
tilsvarende anden del (82),

hvor den visuelle visningsanordning (18) omfatter en flerhed af omrader (26, 28, 30, 32, 34) til at
indikere den tid, der er gaet fra aktiveringshandelsen, og

hvor hver yderligere ledning forbinder ledningen med et tilsvarende omrade (26, 28, 30, 32, 34) af
den visuelle visningsanordning (18).
2. Tidsforlebsindikator (2) ifelge krav 1, hvor tidsforlebsindikatoren (2) er konfigureret til fastgorelse
til begge genstande (6, 8).
3. Tidsforlebsindikator (2) ifelge et hvilket som helst foregaende krav, hvor tidsforlebsindikatoren (2)
er konfigureret til fastgorelse til en beholders lag (8) og legeme (6).
4, Tidsforlebsindikator (2) ifelge krav 3, hvor tidsforlgbsindikatoren (2) er konfigureret til at
tilvejebringe en indikation om den resterende tid indtil udlebet af en levetid for beholderens (4) indhold,
efter at beholderen (4) er abnet forste gang.
5. Tidsforlebsindikator (2) ifelge et hvilket som helst foregaende krav, hvor tidsforlebsindikatoren (2)
er konfigureret til fastgorelse til to komponentdele af en anordning og tidsforlebsindikatoren (2) er
konfigureret til at tilvejebringe en indikation af den resterende tid indtil udlebet af en levetid for
anordningen eller et serviceinterval for anordningen.
6. Tidsforlebsindikator (2) ifelge krav 1, hvor ledningen har en ensartet tykkelse og omfatter en
flerhed af bredere dele (81) og en flerhed af smallere dele (82), hvor tilstedende bredere dele (81) er
forbundet via en tilsvarende smallere del (82).

7. Tidsforlebsindikator (2) ifelge krav 6, hvor de smallere dele (82) er lineare og/eller buede.

8. Tidsforlebsindikator (2) ifelge et hvilket som helst foregaende krav, der omfatter en farvedanner.
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-2-
9. Tidsforlebsindikator (2) ifelge krav 8, hvor farvedanneren omfatter pergascript rod og/eller

pergascript gron.

10. Tidsforlebsindikator (2) ifelge et hvilket som helst foregaende krav, hvor fluidet (21) omfatter en
syre og den visuelle visningsanordning (18) omfatter en farvedanner og/eller fluidet (21) omfatter en

farvedanner og den visuelle visningsanordning (18) omfatter en syre.

11. Tidsforlebsindikator (2) ifelge krav 10, hvor syren omfatter en naturligt forckommende syre.
12. Tidsforlebsindikator (2) ifelge krav 10 eller 11, hvor syren omfatter eddikesyre eller citronsyre.
13. Etiket (2), der omfatter en tidsforlebsindikator (2) ifelge et hvilket som helst foregaende krav.

14. Beholder (4), der omfatter en tidsforlebsindikator (2) ifelge et hvilket som helst af kravene 1 til 12
eller en etiket ifolge krav 13.
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Figure 4
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Figure 7
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Figure 11
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Figure 16



DK/EP 2529279 T3

/1 &inbi

(q) (e)

(sAep)auty

19 0¢ S¢ 02 51 01 g 0
+ i o+ t ¥ ; ¥ 0
L}
»
“ﬂiluﬂhl S
nE® *
-llll-l. *
nd
»usuus? so+—— 01
TX 24 **
oo
Lae® L)
0004 > m~W
oooooo
see®
ee?
114
ﬁ 14
0g




DK/EP 2529279 T3

(9)

Q| ainbi4

(shepyaumtl
91 4t 4] 0t 8 9 ¥ 4 0
i 1 L It . L Q
nwa
a X4
B L€
4
* ! ’
. m h S
o § !
Lislyiy IS . - r's u a g L g
unpoL v ¢ L = + ¥ ! ]
mpos w . M w0 s
DROOE » o
e >
8

uorsn33Ig




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

