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(57) Abstract: It is disclosed a packaging material (1) for a pharmaceutical product. The packaging material comprises a coloured
clement (2) which at a predetermined temperature, below which the pharmaceutical product must be kept, discolours partially, re-
vealing a marking. The element is formed by a first portion forming the marking (2') printed with conventional ink, and a second
portion (2") printed with thermochromic ink. The thermochromic ink 1s coloured below the predetermined temperature and be-
comes colourless when this predetermined temperature 1s reached or exceeded. The two portions are arranged so that the first por-
tion 1s invisible below the predetermined temperature, but becomes visible when this temperature is reached or exceeded.
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PACKAGING MATERIAL WITH A COLOURED ELEMENT
AND METHOD FOR PRODUCING THIS MATERIAL

Technical Field

The present invention relates to a packaging material for a
pharmaceutical product, and to a method for producing said packaging

material.

Backqround Art

The existence of substances able to change colour at a
predetermined temperature is known. Said substances are referred to

as being "thermochromic”. Generally, said substances form part of the

category of liquid crystals.
During the last few decades numerous inks based on thermochromic

substances have been investigated. These inks are called
"thermochromic inks" and are used for silk-screen printing, flexographic
printing, wet offset printing, lithographic printing and the like.

Some of these inks are coloured and change colour at a
predetermined temperature. Other thermochromic inks are colourless
and become coloured at a predetermined temperature. There are also
other Inks which are coloured and become colourless at a

predetermined temperature.

Summary of the invention
During the course of the present description and in the claims the

expression:
- "packaging material” is used to indicate any container, any label or

any tag suitable for packaging or identifying a pharmaceutical product.
The expression "packaging material" is used here to indicate also any
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other type of material which accompanies a pharmaceutical product as
presented and sold to the public. Typical containers according to the
present invention are cases, boxes, medicinal bottles, phials, blister
packs, sachets, tubes for cream or paste-like materials, bags, bottles,
flms, sheets of paper, trays, cans and the like;

- "marking” Is used to Indicate any design, figure, letter of the
alphabet, word, number, symbol, logo and any combination thereof.
Typically, this marking indicates to the operator and/or the user, a
piece of information, a warning, a message or an alarm condition;

- "at a predetermined temperature” indicates a temperature range. In
fact, in the thermochromic inks known hitherto, the transition or change-
over from one colour to another or from a coloured state to a colourless
state and vice versa occurs within a given temperature range. For
example, a "predetermined temperature” of 25°C indicates, generally, a
range of 25°+2°C, preferably 25°t1°C, or even more preferably
25°+£0.5°C. Similarly, a "predetermined temperature” of 10°C indicates,
generally, a range of 10°C+2°C, preferably 10°£1°C, or even more
preferably 10°+£0.5°C, and so on;

- "visible" Is used to Indicate that a marking can be clearly
distinguished by the human eye when viewed by a normally attentive
person. On the other hand, the term "invisible" is used to indicate that a
marking cannot be clearly distinguished by the human eye when
viewed by a normally attentive person;

- "conventional Ink" Is used to indicate an ink which, in a temperature
range of between -20°C and 60°C, does not undergo changes in colour
which are visible to the human eye when viewed by a normally attentive
person and which does not change from a colourless state to a
coloured state or vice versa.

The Inventor has noticed that hitherto the technology of
thermochromic inks has not been widely adopted in connection with
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pharmaceutical products, because it has a number of disadvantages of
varying gravity depending on the characteristics of the thermochromic
INk used.

For example, In the case where it Is required to inform the operator
or user that the temperature of a pharmaceutical product has reached
its maximum Ilimit of 25°C, the marking"25°C" will be printed on a
packaging material.

When this marking Is formed by an Ink of the type which changes
colour upon reaching the limit temperature, there Is the drawback that
the marking Is visible at any temperature and, therefore, the user must
memorise the meaning of the various colours. For example, in the case
where a first manufacturer uses an ink which changes from yellow to
green at 25°C, the user has to remember that the colour green
iIndicates that the temperature of 25°C has been reached. Should a
second manufacturer use a different type of ink, for example one which
changes from green to red at 25°C, the user has to remember that In
this case the colour green indicates that the temperature of 25°C has
not been reached, while In the first case it Indicated that the
temperature had been reached. Obviously, the situation will be all the
more confusing, the greater the number of manufacturers using these
types of Inks.

Moreover, the Iinventor realised that, In turn, an Ink which Is
colourless below 25°C and becomes coloured when it reaches said
temperature has the drawback that the marking is invisible below the
limit temperature such that the user has to check very carefully the
entire packaging material in order to establish the presence and
location of the marking indicating that the limit temperature has been
reached and/or exceeded. Disadvantageously, this operation may be
very complex and may give rise to many errors.

Finally, the inventor has noticed that disadvantageously an ink which
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IS coloured below 25°C and becomes colourless when it reaches the
aforementioned temperature iIs practically impossible to use because a
normally attentive user tends not to notice the disappearance of the
marking, especially if it is some time since the user has previously
looked at the pharmaceutical product.

Accordingly, the inventor has addressed the problem of providing a
packaging material for a pharmaceutical product which overcomes the
aforesaid drawbacks.

In particular, the inventor has addressed the problem of providing a
packaging material for a pharmaceutical product able to inform an
operator or a user that the temperature of a pharmaceutical product
has reached its maximum limit in such a way that a normally attentive
user easily recognises that this maximum limit is reached.

According to a first aspect thereof, the present invention relates,
therefore, to a packaging material for a pharmaceutical product, the
packaging material having a coloured element which, at a
predetermined temperature below which the pharmaceutical product
must be kept, discolours partially, revealing a marking, wherein:

(a) the element is formed by a first portion, which forms the marking
printed with a conventional ink, and by a second portion printed with a
thermochromic ink;

(b) the thermochromic Ink is coloured below the predetermined
temperature and becomes colourless when the predetermined
temperature is reached or exceeded; and

(c) the first portion and second portion are arranged so that the first
portion is substantially invisible below the predetermined temperature,
but becomes visible when the predetermined temperature is reached or
exceeded.

The abovementioned expression "discolours partially” with reference
to the abovementioned coloured element is intended to mean that only
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the first portion, and not the second portion, discolours.

Preferably, said thermochromic ink is of the reversible type. In other
words, It returns to the coloured state when the temperature falls below
the predetermined temperature.

In a first preferred embodiment of the packaging material according
to the present invention, the second portion Is superimposed on the
first portion.

In a second preferred embodiment of the packaging material
according to the present invention, the first portion and second portion
of the coloured element are situated alongside each other.

Preferably, when the first portion has spaces without conventional
INnk, the second portion of the coloured element also covers the spaces.

Preferably, in this second embodiment, the colour of the
thermochromic ink Is, below the predetermined temperature, quite
similar to that of the conventional Ink.

Even more preferably, the colour of the thermochromic ink is, below
the predetermined temperature, as similar as possible to that of the
conventional Ink.

According to a second aspect thereof, the present invention relates
o a method for producing a packaging material for a pharmaceutical
product, the packaging material having a coloured element which at a
predetermined temperature, below which the pharmaceutical product
must be kept, discolours partially, revealing a marking, the production
of the coloured element comprising the following steps:

a) obtaining a packaging material,

b) printing the marking thereon using an ink of the conventional type;

c) applying a thermochromic ink, which is coloured below the
temperature, but becomes colourless when the predetermined
temperature Is reached or exceeded, so that the marking s
substantially invisible below the predetermined temperature, but
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becomes visible when the predetermined temperature is reached or exceeded.

Preterably the thermochromic ink 1s of the reversible type. In other words, it
returns to the coloured state when the temperature falls below the predetermined
temperature.

In a first preferred embodiment of the method according to the present invention,
the thermochromic ink forms a layer superimposed on the marking.

In a second preferred embodiment of the method according to the present
invention, the thermochromic ink is applied so as to form a layer which is situated
alongside the marking.

Preferably, when the first portion has spaces without conventional ink, the spaces
are also covered by a layer of thermochromic ink.

Preferably, in this second embodiment, the colour of the thermochromic ink 1s,
below the predetermined temperature, quite similar to that of the conventional ink with
which the marking has been printed.

Even more preferably, the colour of the thermochromic ink is, below the
predetermined temperature, as similar as possible to that ot the conventional ink with
which the marking has been printed.

In yet another aspect, the present invention provides a packaging material
comprising a colored element, which at a predetermined temperature below which the
pharmaceutical product must be kept, discolors partially, revealing a marking, wherein:
(a) the colored element comprises a first portion, which forms the marking printed with a
conventional ink, and a second portion printed with a thermochromic ink; (b) the
thermochromic ink is colored below the predetermined temperature and becomes
colorless when the predetermined temperature is reached or exceeded; (c) the first
portion and second portion are arranged so that the first portion is substantially invisible
below the predetermined temperature, but becomes visible when the predetermined
temperature is reached or exceeded, (d) the first portion and second portion of the
colored element are situated alongside each other, and (¢) the packaging material 1s
suitable for a pharmaceutical product, wherein the color of the thermochromic ink is,
below the predetermined temperature, as similar as possible to that of the conventional
ink, and when the first portion has spaces without the conventional ink, the second

portion of the colored element also covers the spaces without the conventional ink.
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Brief description of the drawings

The present invention will now be further illustrated with reference to the
accompanying drawings provided by way of a non-limiting example in which:
- Figure 1 1s a schematic perspective view of a packaging material, according to a
first preferred embodiment of the present invention, in which the temperature of

said material is lower than the temperature at which the thermochromic ink

changes from a coloured to colourless state;

- Figure 2 is a schematic perspective view of the packaging material
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according to Fig. 1 in which the temperature of said material has
reached or exceeded the temperature at which the thermochromic
Ink changes from a coloured to a colourless state;

— Figure 3 Is a front view of a packaging material, according to a

second preferred embodiment of the present invention, in which the
temperature of said material is lower than the temperature at which
the thermochromic ink changes from a coloured to a colourless
state; and

— Figure 4 i1s a front view of the packaging material according to Fig.

3, In which the temperature of said material has reached or
exceeded the temperature at which the thermochromic ink changes
from a coloured to a colourless state.

Detailed description of preferred embodiments of the invention

Figures 1 and 2 show a packaging material 1 according to a first
preferred embodiment of the present invention. The packaging material
1 1s a parallelepiped-shaped box. As already stated, this is not limiting,
In that the packaging material may be a label, tag, phial, sachet, blister
pack, medicinal bottle, case, tube for cream or paste-like material, bag,
bottle, film, sheet, tray, can, or any other packaging material commonly
used In the sector of pharmaceutical products. As already stated, the
expression "packaging material” is used here to indicate also any other
type of material which accompanies a pharmaceutical product as
presented and sold to the public.

According to the present invention, a coloured element 2 is
associated with the packaging material 1. This coloured element 2 is
arranged, for example, on an outer surface of the packaging material 1,
preferably in a position which can be easily seen by an operator or a
user.

This coloured element 2 comprises a conventional red Ink and a
thermochromic ink which changes from red to a colourless state at a
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predetermined temperature of 25°C+0.5°C. The change of colour of
sald thermochromic Ink Is reversible since its colour becomes red again
when the temperature falls below said predetermined temperature.

More particularly, said conventional ink forms a marking 2' consisting
of a logo and the 25°C symbol (Figure 2) and said thermochromic ink
forms a layer 2" superimposed on the marking 2'.

When the temperature of the packaging material 1 is less than said
predetermined temperature, the colour of the layer 2" renders invisible
the marking 2' (Figure 1).

However, when the temperature of the packaging material 1 Is equal
to, or greater than, said predetermined temperature the layer 2" of said
thermochromic Ink becomes colourless and renders visible said
marking 2' (Figure 2).

The packaging material 1 according to Figures 1 and 2 is particularly
advantageous for a pharmaceutical product, which must be kept at a
temperature below 25°C.

In fact, it allows an operator or a user to know whether the
pharmaceutical product is kept at a suitable temperature or whether it
must be moved into a cooler environment.

Although this first preferred embodiment of the invention has been
llustrated in connection with a pharmaceutical product which must be
kept below 25°C, the person skilled In the art will immediately realise
that it can be used to produce any packaging material for a
pharmaceutical product which must be kept below a predetermined
temperature such as, for example, -5°, 0°, 5°, 10°, 15°, 27° and 30°C,
provided that a suitable thermochromic ink which changes from a
coloured to a colourless state at said predetermined temperature Is
used.

Figures 3 and 4 show a packaging material 11 according to a
second preferred embodiment of the present invention. The packaging
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material 11 is a label. As already mentioned, this is not limiting in that
the packaging material may be a box, tag, phial, sachet, blister pack,
medicinal bottle, case, tube for cream or paste-like material, bag,
bottle, film, sheet, tray, can or any other packaging material commonly
used In the sector of pharmaceutical products. As already stated, the
expression "packaging material” is used here to indicate also any other
type of material which accompanies a pharmaceutical product as
presented and sold to the public.

According to the present invention, a coloured element 12 is
assoclated with the packaging material 11.

This coloured element 12 comprises a conventional black ink and a
thermochromic ink which changes from black to a colourless state at a
predetermined temperature of 5°C+0.5°C. The change in colour of said
thermochromic Iink Is reversible since its colour becomes black again
when the temperature falls below said predetermined temperature.

More particularly, said conventional Iink forms a marking 12
consisting of the symbol 5°C (Figure 4). In turn said thermochromic ink
forms a layer 12" which surrounds and is situated alongside the
marking 12' so as to form the coloured element 12 where the marking
12" IS Invisible as long as the temperature of the packaging material 1 is
less than said predetermined temperature (Figure 3).

On the other hand, when the temperature of the packaging material
11 I1s equal to or greater than said predetermined temperature, the
layer 12" of said thermochromic ink becomes colourless and renders
visible said marking 12' (Figure 4).

The packaging material 11 according to Figures 3 and 4 Is
particularly advantageous for a pharmaceutical product which must be
kept below 5°C.

In this case also, although this second preferred embodiment of the
invention has been Illustrated in connection with a pharmaceutical
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product which must be kept below 5°C, the person skilled in the art will
iImmediately realise that it can be used to produce any packaging
material for a pharmaceutical product which must be kept below a
predetermined temperature such as, for example, -5°, 0°, 10°, 15°, 25°,
5 27° and 30°C, provided that a suitable thermochromic Iink which
changes from a coloured to a colourless state at said predetermined
temperature is used.
Examples of suitable thermochromic inks according to the present
iInvention are those described in US 4,385,844.

10 Other suitable thermochromic inks according to the present invention
are the offset inks DYNACOLOR™ produced by the company C.T.I
(Chromatic Technologies Incorporated), Colorado Springs, U.S.A. A
wide range of DYNACOLOR™ offset thermochromic inks, which each
have a corresponding predetermined temperature for changing from

15 the coloured state to the colourless state, are commercially available.
Depending on the Ink selected, said predetermined temperature ranges
from -5°C to 65°C. The change In colour Is reversible since they return
to the coloured state when the temperature falls below said
predetermined temperature. The DYNACOLOR™ offset thermochromic

20 iInks are described by the patents US 5,591,255 and 5,997,849.

Other suitable thermochromic inks according to the present invention
are the inks produced by the company SICPA SA, Prilly, Switzerland.

The preferred printing technigues according to the present invention
are silk-screen printing and flexographic printing. The inventor has

25 found that these printing technigues, among all the possible printing
techniques, are particularly suitable for producing the above packages
on Industrial scale, since they are very efficient and they do not
comprise any manual step. Further, the above selected printing
techniques are particularly suitable for printing small images with high

30 definition, such as for instance images including elements with size
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lower than 10 points.
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CLAIMS

1. A packaging material comprising a pharmaceutical product disposed therein and
a colored element which, when a predetermined temperature is reached or exceeded,
discolors partially, revealing a marking, wherein the predetermined temperature 1s a
temperature at which the pharmaceutical product must be kept, wherein:

(a) the colored element comprises a first portion, which forms the marking
printed with a conventional ink, and a second portion printed with a thermochromic 1nk;

(b) the thermochromic ink is colored below the predetermined temperature and
becomes colorless when the predetermined temperature is reached or exceeded;

(c) the first portion and second portion are arranged so that the first portion 1s
substantially invisible below the predetermined temperature, but becomes visible when
the predetermined temperature is reached or exceeded,

(d) the first portion and second portion of the colored element are situated
alongside each other,

wherein

the color of the thermochromic ink is, below the predetermined temperature, as
similar as possible to that of the conventional 1nk, and

when the first portion has spaces without the conventional ink, the second portion
of the colored element also covers the spaces without the conventional ink, and

wherein the packaging material comprises one of: a case, a box, a medicinal
bottle, a phial, a blister pack, a sachet or a tube for cream or paste-like material, and the

packaging material is other than a metal or fuel can.

2. The packaging material of claim 1, wherein the thermochromic ink is reversible.

3. The packaging material of claim 1, wherein the colored element is printed by

silk-screen printing.

4, The packaging material of claim 1, wherein the colored element i1s printed by

flexographic printing.
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5. A method for producing a packaging material comprising a pharmaceutical
product disposed therein, comprising:

(a) printing a marking on a packaging material with a conventional ink;

(b) applying a thermochromic ink to the packaging material, which is colored
below a predetermined temperature below which the pharmaceutical product must be
kept, but becomes colorless when the predetermined temperature is reached or exceeded,
so that the marking is substantially invisible below the predetermined temperature, but
becomes visible when the predetermined temperature is reached or exceeded, to give the
packaging material comprising a colored element which at the predetermined
temperature discolors partially, revealing the marking; and

(c) wherein the thermochromic ink is applied so as to form a layer which is
situated alongside the marking,

wherein

the color of the thermochromic ink is, below the predetermined temperature, as
similar as possible to that of the conventional ink with which the marking has been
printed, and

when the first portion has spaces without the conventional ink, the second portion
of the colored element also covers the spaces without the conventional ink, and

wherein the packaging material comprises one of: a case, a box, a medicinal
bottle, a phial, a blister pack, a sachet or a tube for cream or paste-like material, and the

packaging material is other than a metal or fuel can.

6. The method of claim 5, wherein the thermochromic ink is reversible.

7. The method of claim 5, wherein the colored element is printed by silk-screen
printing.

8. The method of claim 5, wherein the colored element is printed by flexographic

printing.
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