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Description

Technical field

[0001] The invention relates to a packaged product
comprising tablets, including pharmaceutical tablet and
especially detergent tablets for use with laundry, i.e.
washing clothes etc., and automatic dish-washing.

Background of the invention

[0002] Some tablets are designed to dissolve or disin-
tegrate in a liquid, for example water, before use in order
to provide a solution or suspension of active ingredients.
When such tablets need to be dissolved or disinte-
grated, problems often arise due to the rate of dissolu-
tion and disintegration of the tablets. These problems
are particularly severe in the field of detergent tablets
where it is desirable to rapidly deliver active ingredients,
especially surface active agents (surfactants). Further-
more these problems are particularly severe when
detergent tablets are use for hand-washing, as opposed
to machine washing, because very little agitation is pro-
vided by hand.

[0003] T"Detergents Manufacture” by Marshall Sittig,
published by Noyes Data Corp. 1976, says on page 340
that "the production of [detergent] tablets requires very
special measures as regards selecting the components
of the tablet and working up these components into the
final detergent tablet. Consequently the production of
detergent tablets is a complex matter. It involves even
more than the mere selection of the components or the
compression of a particular detergent composition into
a tablet: the tablet must be capable of withstanding
shocks of packing, handling and distribution without
crumbling. In other words the tablet must be strong.
Besides the tablet must have a satisfactory rate of disin-
tegration when put in water. The tablets known so far
have generally shown too long a disintegration time, in
favour of their strength, or they have had a very low
strength, in favour of their disintegration time.” Such tab-
lets are for example described in the pending European

applications of the Applicant n° 96203471.6,
96203462.5, 96203473.2, 96203464.1 and
97870074.8.

[0004] There are also packaging systems known in

the art which are more particularly adapted to such
types of tablets. Such packaging systems are more par-
ticularly described in the pending European applica-
tions of the Applicant n° 97202674.4 for example,
whereby the tablet contain a bleaching agent while the
packaging system has a Moisture Vapour Transfer Rate
of less than 20g/m?/day measured at 40°C and 75%
equilibrium relative humidity as well as a micro hole.
[0005] The present invention concerns a packaged
product comprising the combination of a tablet with a
packaging system containing the tablet.

[0006] Among the advantages of such known pack-
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aged products is that the tablets are prevented from
uncontrolled chemical evolution during storage as they
are shielded from the environment by a packaging sys-
tem having particular transfer properties. Further, to
allow normal chemical evolution, a micro-hole is pro-
vided.

[0007] While having these and other advantages,
such packaged products have disadvantages. In partic-
ular, detergent or pharmaceutical tablets should be
easy to handle, which means that they should be
mechanically strong, meaning that they should be suffi-
ciently hard. Indeed, if the tablets are not sufficiently
hard, they may break easily, thus rendering handling
and use non practical. Even though hardness of tablets
may be obtained by compression, such compression
may cause dissolution problems during use.

[0008] The invention seeks to provide a packaged
product of the above mentioned kind which allows use
of a tablet having satisfactory mechanical properties
allowing easy handling, while avoiding dissolution prob-
lems during use.

Summary of the invention

[0009] In accordance with the invention, this object is
accomplished in a packaged product of the above kind
in that the tablet has a diametrical fracture stress com-
prised between 15 and 65 kilo Pascal, the packaging
system being at least partly formed from a material hav-
ing a flat crush-ability comprised between 50 and 800
kilo Pascal.

[0010] A packaged product formed in accordance with
the invention has a number of advantages. Indeed, the
combination of the hardness of the tablets with the flat
crush-ability of the material forming the packaging sys-
tem will allow to obtain good mechanical properties for
the packaged product and good dissolution of the tab-
lets. Indeed, the mechanical properties are being con-
sidered for the package as a whole, thus allowing to set
a hardness for the tablets allowing satisfactory dissolu-
tion.

Brief description of the drawings

[0011] The invention will now be described by way of
example and with reference to the accompanying draw-
ings in which:

Figure 1 is a partial perspective view of a preferred
embodiment of a packaged product according to
the invention with part of it removed so as to view
the structure.

Figure 2 is a partial perspective view of a preferred
embodiment of a packaged product according to
the invention with different elements being apart to
further evidence the structure.
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Description of the preferred embodiments

[0012] The packaged product according to the inven-
tion relates to a tablet. A tablet is a block of material hav-
ing a longitudinal axis, a substantially constant section
in a plane normal to the longitudinal axis and a height
along the longitudinal axis. The section can take various
shapes including a circle, an ellipse, a square, a rectan-
gle or other polygons for example. It should be noted
that such a tablet could have rounded or chamfered
edges to avoid mechanical weakness at the edges. Typ-
ically, the surface of the section of a tablet is comprised
between 50 and 5000 mm?, preferably between 100
and 4900 mm?, more preferably between 1000 and
3000 mm?, even more preferably between 1200 and
2700 mm? and most preferably between 1900 and 2100
mm?2. Indeed, in a preferred embodiment, the tablet has
a circular section having a 50 mm diameter. The area of
the section can vary according to the particular use of
the tablet. For example, if it is desired to have small dos-
ing units, a smaller tablet can be chosen. Furthermore,
the size can influence the dissolution of the tablet in a
solvent such as water as dissolution is influenced by the
ratio of the surface of contact between the tablet and the
solvent and the volume of the tablet. For example, for a
circular tablet having a section having a radius R and a
height h, this ratio can be estimated by:

@.n.R%+ 2.0 RN/ n.R2.h)

Whereby the maximisation of this ratio at constant vol-
ume will favour dissolution. Of course, other constraint
exist such as the solidity of the tablet, which means that
R should not be too large compared to h. Another man-
ner to improve the surface to volume ratio would for
example be to have a centred cylindrical hole in the tab-
let having an axis which is the axis of the tablet. Yet
another manner would be to proportionally reduce the
size of the tablets in order to use more tablets per dose
while retaining the advantage in production of doing
cylindrical tablets. Indeed, it is an object of the invention
to favour dissolution of tablets in a solvent, and more
particularly to favour dissolution of detergent or pharma-
ceutical tablets in water.

Typically, the height of a tablet along the longitudinal
axis is comprised between 5 and 30 mm, preferably
between 15 and 25 mm, and most preferably between
20 and 23 mm.

[0013] It was found for example that a tablet having a
circular section having a 25 mm radius and a height of
21 mm would be particularly suited for use as a laundry
detergent tablet, whereby such a tablet can be dis-
pensed directly from the dispensing drawer of the
machine, directly inserted in the tumble of the machine,
or inserted in a dispensing device which in turn can be
placed into the washing machine. Such dispensing
devices may for example consist of a water permeable
net in which the tablets could be inserted, the friction
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resulting from the contact between the net, the tablets
and clothes further favouring dissolution.

[0014] Indeed, the invention relates more particularly
to a detergent tablet. Detergent tablets are character-
ised in that they contain surfactant. Such tablets can be
for example used for automatic dish-washing or for laun-
dry. Preferably, the tablet according to the invention
comprises more than 5% of surfactant by weight, more
preferably between 7 and 30 % of surfactant by weight,
even more preferably between 8 and 20 % of surfactant
by weight and most preferably between 10 and 20 % of
surfactant by weight. It was found that a tablet having
15% by weight of surfactant was particularly adapted for
laundry. Higher levels of surfactant are favouring the
surface activity, thus rendering washing more efficient,
however, higher levels of surfactant also introduce diffi-
culties in dissolving the tablet, as higher levels of sur-
factant tend to turn the tablet into a gel, thus hindering
satisfactory dissolution, particularly in presence of
water. Indeed, it is an object of the invention to avoid dif-
ficulties of dissolution due to having surfactant exposed
to a humid environment.

[0015] In order to maintain good dissolution while
keeping relatively high level of surfactant such as, pref-
erably, 15% by weight, it was found that the tablet
should not be too dense. However, a low density
involves fragility as the bounds within the tablet are
stronger when the tablet is more compressed. It was
found that this could be solved by providing the tablet
with a particular packaging system allowing to lower the
constraints on the solidity of the tablet itself. An ade-
quate packaging system was found to be at least partly
formed from a material having a flat crush-ability com-
prised between 50 and 800 kilo Pascal, preferably
between 50 and 400 kilo Pascal, more preferably
between 250 and 350 kilo Pascal, and most preferably
between 270 and 310 kilo Pascal. Indeed it is a further
object of the invention to allow use of tablets having a
density suitable for favouring dissolution while maintain-
ing the mechanical properties of the packaged product
at a good level.

[0016] Theflat crush-ability corresponds to the largest
force per unit area that the material can resist without
being completely crushed, the force being applied along
a direction normal to the surface of the material. It is
measured using a Flat Crush Test, or FCT.

[0017] It was found that the combination of such a
packaging system with a tablet having a diametrical
fracture stress or tensile strength comprised between
15 and 65 kilo Pascal was allowing to obtain both appro-
priate mechanical resistance for the package product
and satisfactory dissolution. Indeed, the tensile strength
of the tablet should not be too low as it would be very
fragile and difficult to handle, and it should not be too
high as the tablet would be too solid and would therefore
have difficulties to dissolve. Furthermore, it was found
that a packaging system having a low flat crush-ability
could not absorb the energy of a chock sufficiently to
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prevent breaking the tablets, while a high flat crush-abil-
ity would render the packaging material too rigid, so that
the energy of a chock would not be absorbed either but
transmitted to the tablets.

[0018] The tensile strength or diametrical fracture
stress of the tablet is measured by applying a force onto
the side of the tablet in a direction normal to the longitu-
dinal axis of the tablet up to cracking of the tablet. Such
a test can be applied to various cross section of tablets,
including circular for example. The tensile strength or
diametrical fracture stress of the tablet is linked to the
compression strength used for forming of the tablet.
Indeed, if the tablet is highly compressed, it will be more
solid, so that its diametrical fracture stress will be
higher. It is preferred to use a tablet having a diametrical
fracture stress comprised between 18 and 45 kilo Pas-
cal, and more preferably between 20 and 25 kilo Pascal.
It was found that a tablet having a diametrical fracture
stress of 22 kilo Pascal was particularly suited for hav-
ing a good dissolution.

[0019] When comprised in a packaged product
according to the invention, the tablet is appropriately
protected against mechanical chocks. It should be
noted that the tablet was found to be more fragile when
hit on the side, so that it is preferred that the part of the
packaging system made of a material having a flat
crush-ability comprised between 50 and 800 kilo Pascal
is in a plane comprising the longitudinal axis of the tab-
let, so that the side of the tablet is protected in priority
from chocks as being more fragile. Such a selection of
the location of the material having a flat crush-ability
comprised between 50 and 800 kilo Pascal allows to
save materials as the rest of the packaging system
could be made from other kinds of materials. Indeed, it
is a further object of the invention to produce a pack-
aged product reducing the amount of waste released in
the environment.

[0020] A further advantage of a tablet according to the
invention is that because dissolution is facilitated by the
diametrical fracture stress being comprised between 15
and 75 kilo Pascal, the amount of phosphates or poly-
phosphates used in the tablet can be set more freely.
Indeed, phosphates or poly-phosphate compounds
facilitate dissolution, so that lower amounts of such
compounds can be used when dissolution is favoured
by other means such as by use of tablets having the dia-
metrical fracture stress according to the invention, as is
allowed when using a packaging system according to
the invention. Indeed, it is preferred to use a tablet hav-
ing less than 45% by weight of phosphate or poly-phos-
phate compounds, more preferably less than 30%, even
more preferably less than 15 and most preferably 0% of
phosphate or poly-phosphate compounds. Indeed, it
was found that a tablet having a circular section of 50
mm diameter, a height of 21 mm, containing 15% of sur-
factant by weight, having a diametrical fracture stress of
22 kilo Pascal and 0% by weight of phosphate or poly-
phosphate compounds would readily dissolve in a laun-

10

15

20

25

30

35

40

45

50

55

dry washing machine, even when placed directly in the
dispensing drawer. It should be noted that the packag-
ing system according to the invention could be com-
pletely or partially made of a material having a flat
crush-ability comprised between 50 and 800 kilo Pas-
cal, depending on the amount of protection desired. It
may also be preferred that the packaging system is
made of on material only, for simplifying production for
example. Simplification of the production could also for
example be allowed by the use of lower compression
strength for forming the tablets. Indeed, it is a further
object of the invention to reduce production costs and
consumption of energy during production.

[0021] In a preferred embodiment according to the
invention, the tablet is a tablet having a circular section
of 50 mm diameter, a height of 21 mm, containing 15%
of surfactant by weight, having a diametrical fracture
stress of 22 kilo Pascal and 0% by weight of phosphate
or poly-phosphate compounds, and also having a struc-
ture composed of a core and of a coating.

[0022] Indeed, use of a tablet having a core and a
coating allows to further disconnect the dissolution con-
straint from the mechanical fragility constraint, this time
at the level of the tablet itself and not only at the level of
the packaged product. Indeed, the core may be a soft
core, whereas the coating may be a hard coating, thus
allowing to maintain the overall diametrical fracture
resistance of the overall tablet while having a soft core
which can be even more readily dissolved. Typically,
such a soft core may be forming 80 to 99%, more pref-
erably 90 to 99%, and even more preferably 95 to 98.5%
of the tablet weight, the core having a diametrical frac-
ture stress preferably comprised between 5 and 30 kilo
Pascal, and in particular lower than the overall diametri-
cal fracture stress of the overall tablet having a core and
a coating. An example of coating used comprises dicar-
boxylic acids and a disintegrant, so that the coating
cracks once in contact with the water, thus allowing eas-
ier release of the soft core. The coating is participating
to the rigidity and solidity of the tablet in such a manner
that the overall diametrical fracture stress of the tablet is
maintain as a sufficiently high level. In the example, the
soft core had a diametrical fracture stress of 10 kilo Pas-
cal. Indeed, it is preferred to use a tablet having a soft
core having a diametrical fracture stress comprised
between 8 and 14 kilo Pascal.

[0023] In the example, the packaging system 3 was
comprising the combination of a card board box and of
a plastic bag, whereby at least part of the card board
forming the box has a flat crush-ability comprised
between 50 and 800 kilo Pascal. In this example the
card board forming the box comprises a flute 310 and a
liner 311, as well as a second flute 320 having two liners
321, 322, one on each side of the second flute 320. This
particular packaged product 1 could contain a single
tablet 20, but contains at least two 20, 21 in a preferred
embodiment. More precisely, the packaged product 1 of
the example comprises 32 tablets. These tablets are
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firstly arranged by pairs 20, 21 in plastic bags, in such a
manner that their longitudinal axis 200 are parallel, the
two tablets 20, 21 forming the pair being side by side.
This is described partially in Figures 1 and 2, whereby
eight of the 32 tablets are shown, these eight tablets
forming one layer in the packaging system 3, the full
carton comprising 4 layers of 8 tablets each, thus form-
ing eight columns of 4 tablets piled along their longitudi-
nal axis to form a stack. It should be noted that the stack
configuration participates to the rigidity of the whole
packaged product, as explained in the pending Euro-
pean applications of the Applicant n° 97202673.6.,
whereby for example, if the packaging system contains
a solid stack with a rectangular cross section so that
each of sides of the packaging system is in contact with
an extremity of the solid stack or of the plurality of solid
stacks, the rigidity of the solid stack will co-operate to
the rigidity of the packaging system 3 and the whole
structure will be consequently more rigid: the packaging
system will hold the solid stack and the solid stack will
improve the rigidity of the packaging system, so that the
packaging system structure and the solid stack struc-
ture synergistically co-operate to form a whole structure
with improved rigidity and solidity. This synergistic effect
is particularly useful if the structure is weakened further
by a window and if the content of the packaging system
is particularly brittle or fragile, as is the case for deter-
gent tablets. Indeed, the packaging system of the inven-
tion is particularly suited for storing, protecting and
dispensing solid stacks of such detergent tablets. In the
example, the tablets are packet by pairs in 16 plastic
bags, these 16 plastic bags being preferably similar to
the kind described in the pending European applica-
tions of the Applicant n° 97202674.4 for example,
whereby the bag has a Moisture Vapour Transfer Rate
of less than 20g/m?/day measured at 40°C and 75%
equilibrium relative humidity as well as a micro hole, the
bag being preferably re-closable. Such a bag will allow
to regulate the chemical evolution of the tablet, while the
rest of the packaging system constituted from the card
board box will allow mechanical solidity. In the example,
the packaging system comprises partial layer 330 made
of a flute 310 having a liner 311 on one side, this partic-
ular flute being made from B fluting and, and of a full
layer of a second flute 320 having a liner 321, 322 glued
on each side, this flute 320 being made from F or E type
fluting for example. The first single sided layer 330 is
simply inserted into the second double sided flute, the
first single sided flute 330 having in the example a U
shape so that each of the three planes forming the U are
comprising the longitudinal axis 200 of the tablets.
Indeed, this first single sided flute 330 is such that it
gives to the packaging system 3 in the U part a flat
crush-ability value of 297 kilo Pascal, which best corre-
sponds to the diametrical fracture stress of the tablets.
In this manner, the protection of the tablets is ensured.
Indeed, drop tests made with a full box from a 50 cm
height and with the side of the tablets facing the ground,
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i.e. with the longitudinal axis of the tablets being hori-
zontal as on the Figures, only 10 % of the tablets got
cracked, which is an evidence of a good mechanical
protection considering the softness of the tablets allow-
ing good dissolution. It should be noted that the same
drop test made with the same box with the longitudinal
axis of the tablets aligned with gravity ended with no
cracking of the tablets, further evidencing the fact that
the U shape single sided flute is mostly useful on the
side of the tablets. A further advantage of this is to use
less material, thus reducing the amount of material
released in the environment. It should also be noted that
in the absence of the first single sided liner, drop tests
made with a full box from a 50 cm height and with the
side of the tablets facing the ground, i.e. with the longi-
tudinal axis of the tablets being horizontal as on the Fig-
ures, resulted in 50 % of the tablets cracked.

[0024] It should be mentioned that the plastic bag in
not shown on the drawings for clarifying the other ele-
ments.

[0025] In the Figures, the re-closable lid of the pack-
age is not shown, but is may be comprising various fea-
tures as well know from the man skilled in the art to
facilitate sift-proofness, reclosability and/or opening,
such as snap lock features, tear strip, spring means to
favour opening, freshness seal efc...

Claims

1. Apackaged product (1) comprising the combination
of a tablet (20) with a packaging system (3) contain-
ing the tablet (20), characterised in that the tablet
(20) has a diametrical fracture stress comprised
between 15 and 65 kilo Pascal, the packaging sys-
tem (3) being at least partly formed from a material
having a flat crush-ability comprised between 50
and 800 kilo Pascal.

2. A packaged product (1) according to claim 1,
whereby the packaging system (3) comprises the
combination of a card board box (30) and of a plas-
tic bag.

3. A packaged product (1) according to claim 2,
whereby at least part (31) of the card board forming
the box (30) has a flat crush-ability comprised
between 50 and 800 kilo Pascal.

4. A packaged product (1) according to claim 3,
whereby the part (31) of the card board forming the
box (30) and having a flat crush-ability comprised
between 50 and 800 kilo Pascal comprises a flute
(310) and a liner (311).

5. A packaged product (1) according to claim 2,
whereby the box (30) comprises at least two tablets
(20, 21), the two tablets (20, 21) being packed in the
bag in such a manner that their longitudinal axis
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(200) are parallel, the two tablets (20, 21) being
side by side.

A packaged product (1) according to claim 1,
whereby the material (31) of the packaging system
having a flat crush-ability comprised between 50
and 800 kilo Pascal is in a plane comprising the lon-
gitudinal axis (200) of the tablet (20).

A packaged product (1) according to claim 1,
whereby the tablet (20) is a detergent tablet con-
taining surfactants.

A packaged product (1) according to claim 1,
whereby the tablet (20) has a core and a coating,
the core forming 80 to 99% of the tablet weight, the
core having a diametrical fracture stress comprised
between 5 and 30 kilo Pascal.

A packaged product (1) according to claim 1,
whereby the tablet (20) comprises less than 45% by
weight of phosphates or poly-phosphates com-
pounds.

A packaged product (1) according to claim 1,
whereby the tablet (20) has a section having a sur-
face (201) comprised between 50 and 5000 mm?,
and a length (202) along the longitudinal axis (200)
comprised between 5 and 30 mm.
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