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(57) ABSTRACT 

In a ?rst aspect, the invention relates to a package (1) for 
keeping goods in a temperature-decreased, preservative 
state, in Which the temperature should have a certain desired 
value. According to the invention, the package is connected 
to a temperature indicator (2) comprising means, Which 
preserves a certain property When the temperature of the 
goods is decreased toWards and past a predetermined limit 
value, Which is at least someWhat higher than said desired 
value, but Which alters this property in an irreversible Way 
if the temperature during the storage Would rise to or above 
said limit value. Advantageously, the temperature indicator 
(2) may be transparent as long as the temperature is loWer 
than said limit value, but become opaque When the limit 
value is exceeded, eg in order to make reading of a 
bar-code (8) impossible. In a second aspect, the invention 
also relates to the temperature indicator as such. 
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PACKAGE FOR KEEPING GOODS IN A 
TEMPERATURE-DECCREASED, PRESERVATIVE 

STATE AND A TEMPERATURE INDICATOR 
THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] Deep-froZen foods are handled daily in large 
amounts in the food sector. During the Whole period betWeen 
production, When the goods are deep-froZen, and retail sale 
to the ?nal consumer, it is of vital importance that the 
temperature of the package does not exceed a certain rec 
ommended desired value, Which, for deep-froZen products, 
usually is —18° C. If the article during a certain time 
unintentionally Would obtain a higher temperature than the 
recommended desired value, the risk of deterioration of the 
quality of the article is run, and if the exposure to the higher 
temperature Would become long, the article may become 
directly unhealthy by groWth of bacteria and the like. In 
practice, the handling of the article from the producer to the 
consumer includes a plurality of different steps, such as 
storage (long term as Well as short term storage), tranship 
ments, transports as Well as handling in the shop. There are, 
per se, rather strict rules and recommendations hoW the 
temperature of the goods should be supervised and docu 
mented during these different phases, but in practice said 
rules are dif?cult to completely observe. If the individual 
article at some point of time by misadventure, or in another 
Way, Would be exposed to a higher temperature than the 
recommended highest desired value, neither the consumer 
nor the other parties in the chain betWeen producer and 
consumer can see this on the proper package. In this 
connection, it should be emphasiZed that there is not only a 
general consumer interest to knoW Whether deep-froZen 
goods temporarily have been thaWed, but also the actors Who 
participate in the delivery chain up to the consumer have the 
same interest. In a shop, a freeZer breakdoWn may for 
instance take place, Which means that certain, but not all 
packages in the freeZer or the individual freeZing-compart 
ment, are exposed to increased temperatures. The shop 
manager Will then have a marked economic interest to be 
able to ascertain exactly Which packages, on one hand, have 
to be discarded and Which packages, on the other hand, may 
be saved for sale. 

[0002] What has mentioned said above concerning pack 
ages With deep-froZen goods is analogously valid also for 
cold goods, e.g. meat and the like. Here, hoWever, the 
desired temperature is above 0° C. For meat, for instance, 
the desired value is +6° C. It should also be pointed out that 
the problem With unintentional temperature rises is not 
limited only to food-stuffs. Thus, also other goods, such as 
medicines, photographic ?lm, and the like, may lose its 
quality in the same Way. 

OBJECTS AND FEATURES OF THE 
INVENTION 

[0003] The present invention aims at managing the above 
mentioned problem. Therefore, in a ?rst aspect, the inven 
tion aims at providing a package from Which may be read 
Whether the package temporarily has been exposed to an 
inappropriate temperature. In another aspect, the invention 
aims at providing a temperature indicator, Which, for the 
same object, may be connected to packages, i.e. to indicate 
Whether the package has been exposed to an inappropriate 
temperature. 
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[0004] According to the invention, at least the primary 
object of the package according to the invention is attained 
by the features de?ned in the characteriZing clause of claim 
1. Preferred embodiments of the package according to the 
invention are furthermore de?ned in the dependent claims 
2-6. 

[0005] The primary features of the temperature indicator 
according to the invention are evident from claim 7. Pre 
ferred embodiments of the temperature indicator according 
to the invention are furthermore de?ned in the dependent 
claims 8-10. 

BRIEF DESCRIPTION OF THE APPENDED 
DRAWINGS 

[0006] 
[0007] FIGS. 1-3 are schematic perspective vieWs shoW 
ing three packages With different temperature indicators 
according to the invention, 

[0008] FIGS. 4 and 5 are partial side vieWs of a package, 
one and the same temperature indicator being shoWn in tWo 
different functional states, 

[0009] FIG. 6 is a very enlarged front vieW shoWing the 
temperature indicator in the state according to FIG. 4, 

[0010] FIG. 7 is an analogous front vieW shoWing the 
indicator in the state according to FIG. 5, and 

[0011] FIG. 8 is a cross-section through the temperature 
indicator according to FIGS. 6 and 7. 

In the draWings: 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0012] FIGS. 1-3 schematically illustrate three packages 1 
for storage of an article in a temperature-decreased, preser 
vative state, in Which the article should have a certain 
desired value, eg —18° C., if the article is deep-froZen. 
Generally characteriZing the invention is that a temperature 
indicator 2 is connected to the package, said indicator 
comprising means, Which preserves a certain property When 
the temperature of the article is decreased toWards and past 
a predetermined limit value Which is at least someWhat 
higher than said desired value, but Which alters this property 
in an irreversible Way if the temperature during storage 
Would rise to or above said limit value. As Will be described 
beloW in connection With FIGS. 6-8, said means may 
initially be transparent and arranged to retain the transpar 
ency thereof during temperature reduction past said limit 
value and said desired value, but be converted to an irre 
versibly opaque state if the temperature Would rise above the 
limit value. 

[0013] Reference is noW made to FIGS. 6-8, Which illus 
trate a concrete example of a temperature indicator accord 
ing to the invention. In this indicator, tWo different casings 
are included, viZ. an outer casing 3 and an inner casing 4, 
Which has the purpose of separating a ?rst liquid mixture 5 
from a second liquid mixture 6. Thus, the inner casing 4 
forms a partition Wall betWeen the tWo liquid masses 5 and 
6. Generally, the tWo liquid mixtures are of different chemi 
cal compositions in order for the ?rst liquid mixture to have 
a loWer freeZing point than the second one. In the concrete 
example, the liquid 5 in the outer casing 3 is assumed to 
consist of a mixture of spirit and Water in such proportions 
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that the freezing point of the liquid is at, e.g., —16° C. In 
addition, the liquid contains an alkaline compound, such as 
bicarbonate, as Well as a salt, eg phenolphthalein, Which 
becomes coloured in an acid environment, but not in an 
alkaline one. Also the liquid 6 in the inner casing 4 may 
consist of a mixture of spirit and Water, although in such 
proportions that the freezing point. for this liquid is at least 
someWhat higher than the freezing point of the liquid 5. The 
freezing point of the liquid 6 may, for instance, be —12° C. 
In the liquid 6, a suitable acidifying compound is also 
included, e.g. acetic acid. The outer casing 3 is made of a 
material, eg a thin and soft plastic ?lm, Which resists loW 
temperatures Without becoming brittle or otherWise degrad 
able. Contrary to this, the material in the inner casing 4 
should be of such a type that the material preserves a 
fundamental elasticity or softness at degrees above zero, but 
becomes brittle and degradable at a certain, loWer tempera 
ture, eg —1220 C. 

[0014] In practice, the shoWn colour indicator may be 
manufactured by ?lling the tWo liquid mixtures 5, 6 in long 
narroW, thin plastic ?lm casings, Which are cut off individu 
ally and sealed by means of butt Welds 7. As seen in FIG. 
8, the indicator has a ?at basic shape, and may, on one of the 
tWo opposite major faces thereof, be provided With a layer 
(not shoWn) of glue or other adhesive for a permanent 
application of the indicator on a package. 

[0015] In FIG. 1 is illustrated hoW a rectangularly shaped 
colour indicator 2 may be applied in a countersink in the 
surface of the package 1. In FIG. 2, a countersunk tempera 
ture indicator 2 is shoWn, having a round basic shape. In 
FIG. 3 is illustrated hoW the colour indicator 2 may be in the 
form of a label pasted on the outside of the package. 

[0016] After the temperature indicator has been applied to 
or integrated into the package and the article in question has 
been packed in the package, refrigeration of the package and 
its content starts. Conventionally, refrigeration is carried out 
at very loW temperatures in order to hasten the freezing 
process. Inside the temperature indicator, the folloWing then 
takes place: As the temperature falls from the room tem 
perature, heat is transported from the liquids 6, 5 via the 
casings to the cold surrounding. When the temperature in the 
liquid 6 falls, the volume of the liquid decreases at the same 
time as the volume of the inner casing 4 decreases, the 
material in this casing becoming more brittle. When the 
temperature has fallen to —12° C., the liquid 6 freezes to ice 
and begins to expand. SomeWhat later also the liquid 5 
begins to freeze to ice and to expand. When the ice 6 
expands the inner casing 4 cracks, Whereby an irreversible 
communication path to the ice 5 arises. The expansion of the 
ice 5 can take place Without the casing 3 being damaged or 
effected, since the material in said casing preserves its 
softness and tightness at a considerably loWer temperature 
than the inner casing. On this occasion, ie as long as the 
temperature is beloW —12° C., no reaction takes place 
betWeen the liquids 5, 6 because the same are in the state of 
ice. The temperature indicator according to the invention is 
noW adapted. 

[0017] If the package 1 and the temperature indicator 2 
thereof on some occasion during the handling from the 
producer to the consumer unintentionally Would come to 
thaW by being exposed, during a marked time, to tempera 
tures above —12° C., ?rst the ice mass 5 and then the ice 
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mass 6 Will melt and return to the liquid state. By the fact 
that the inner casing 4 has cracked at the refrigeration 
occasion (illustrated by the rupture in FIG. 7), the acid 
liquid 6 may ooze out into the liquid mass 5 and acidify the 
same, a chemical reaction takes place, during Which the salt 
(eg phenolphthalein) in the liquid 5 becomes coloured. In 
other Words, in this Way the initially transparent state of the 
liquid is altered to an opaque, coloured state. This change of 
state is not reversible and Will subsist also if the package and 
the content thereof are frozen doWn again. 

[0018] In practice, the temperature indicator should have 
a certain delay in the function thereof by requiring a certain 
quantity of thermal energy in order to melt the ice masses 5, 
6 before the reaction takes place. This means that the 
indicator does not react immediately at a temperature rise. 
By the fact that the reaction is delayed, it is guaranteed that 
an indication of an exceeding of the limit temperature does 
not arise by virtue of a momentary supply of heat, eg by 
hand contact during manual handling in a shop or the like. 

[0019] In FIGS. 4 and 5, a particularly preferred embodi 
ment of the invention is illustrated, applied to such packages 
that in a conventional Way include a bar-code 8. In this case, 
a temperature indicator 2 is applied in such a Way that the 
same at least partly covers the bar-code. In the transparent 
state according to FIG. 4, the temperature indicator consti 
tutes no obstacle for reading the bar-code by means of a 
conventional, stationary or mobile code reader, eg at a 
shop’s cash-point. Therefore, if the temperature indicator 2 
assumes the transparent state thereof on the occasion of sale 
to the ?nal consumer, the consumer as Well as the shop 
manager can With certainty observe that the article has not 
been submitted to refreezing because the bar-code can be 
read. HoWever, if the article for one reason or another Would 
have been thaWed and again refrigerated, the transparent 
state of the temperature indicator is converted to the opaque 
state, Which is shoWn in FIG. 5. In this state, a reading of the 
bar-code in its entirety is made impossible, Whereby the 
attention of the consumer, as Well as the shop manager, at the 
latest in connection With the sales occasion, is draWn to the 
fact that the article has been thaWed and re-frozen. 

[0020] Feasible Modi?cations of the Invention 

[0021] The invention is not solely restricted to the embodi 
ments described above and shoWn in the draWings. Thus, it 
is feasible, Within the scope of the invention, to resort to 
other means than liquid mixtures in order to execute the 
desired change of state or property of the temperature 
indicator. For instance, it is possible to attain an analogous 
function by means of temperature sensitive crystals in a 
solid, gel-like or liquid state in suitable combinations. A 
crystal mass made in a suitable Way may then be applied to 
a thin carrier, e.g. tape, having a suitable shape, and then the 
carrier is applied to the outside of the package, eg by being 
pasted thereon. A temperature indicator made in this Way by 
means of temperature sensitive crystals may in practice be 
used not only for frozen goods but also for cold goods, the 
desired temperature of Which being above 0° C. but con 
siderably beloW room temperature. The crystal mass may 
also be applied directly to the package by printing or 
painting. It should also be pointed out that other changes of 
conditions than betWeen transparency and opacity are fea 
sible, e.g. simple colour changes, volume changes, location 
changes or combinations thereof. 
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1. Package for keeping goods in a temperature-decreased, 
preservative state in Which the temperature should have a 
certain highest desired value, characterized in that a tem 
perature indicator (2) is connected to the same (1), Which 
indicator comprises means (5, 6), Which has a certain 
property When the temperature of the article is decreased 
toWards and past a predetermined limit value Which is at 
least someWhat higher than said desired value, but Which 
alters said property in an irreversible Way if the temperature 
during the storage Would rise to or above said desired value. 

2. Package according to claim 1, characteriZed in that said 
means (5, 6) is initially transparent and preserves the trans 
parency thereof during temperature reduction past said limit 
value and said desired value, but is converted to an irre 
versible opaque state if the temperature Would rise above the 
limit value. 

3. Package according to claim 1 or 2, characteriZed in that 
the temperature indicator (2) is integrated With the package 
(1) by being included in an external surface thereof. 

4. Package according to any one of the preceding claims, 
characteriZed in that the temperature indicator is in the form 
of a thin label. 

5. Package according to claim 2 and 4, characteriZed in 
that the temperature indicator (2) is applied to the outside of 
a bar-code (8) exposed on an external surface of the package 
(1) in order to at least partly cover the same and, on one 
hand, in the transparent state thereof permit reading of the 
code, but on the other hand in a possibly occurred, opaque 
state make conventional reading of the code impossible. 

6. Package according to any one of the preceding claims, 
characteriZed in that said means in the temperature indicator 
consists of tWo liquid mixtures (5, 6) having different 
chemical compositions, a ?rst one (5) of Which having a 
loWer freeZing point than the second one (6) and being 
spaced-apart from this via a partition Wall (4) initially being 
liquid-tight, but Which, upon refrigeration to a certain limit 
temperature above said desired temperature, looses the liq 
uid tightness thereof, the tWo liquid mixtures (5, 6) preserv 
ing their properties in a froZen state, but being altered 
irreversibly if heating Would take place to or above said limit 
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temperature, more precisely by the fact that the second 
liquid mixture penetrates out into the ?rst one and is mixed 
thereWith While causing a chemical reaction With the ensu 
ing change of state. 

7. Temperature indicator for packages intended for keep 
ing goods in a temperature-decreased, preservative state in 
Which the temperature should have a certain highest desired 
value, characteriZed in that the same comprises a means (5, 
6), Which has a certain property When the ambient tempera 
ture is decreased toWards and past a predetermined limit 
value Which is at least someWhat higher than said desired 
value, but Which alters this property in an irreversible Way 
if the temperature Would rise to or above said limit value. 

8. Temperature indicator according to claim 7, character 
iZed in that said means (5, 6) is initially transparent and 
preserves the transparency thereof during temperature 
reduction past said limit value and said desired value, but is 
converted to an irreversibly opaque state if the temperature 
Would rise above said limit value. 

9. Temperature indicator according to claim 7 or 8, 
characteriZed in that the same is in the form of a thin label 

(2) 
10. Temperature indicator according to any one of claims 

7-9, characteriZed in that said means in the temperature 
indicator consists of tWo liquid mixtures (5, 6) having 
different chemical compositions, a ?rst one (5) of Which 
having a loWer freeZing point than the second one (6) and 
being spaced-apart therefrom via a partition Wall (4) initially 
being liquid-tight, but Which, upon refrigeration to a certain 
limit temperature above said-desired temperature looses the 
liquid tightness thereof, the tWo liquid mixtures (5, 6) 
preserving their properties in a froZen state, but being altered 
irreversibly if heating Would take place to or above said limit 
temperature, more precisely by the fact that the second 
liquid mixture penetrates out into the ?rst one and is mixed 
thereWith While causing a chemical reaction With the ensu 
ing change of state. 


