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DESCRIPTION

Field of the invention

[0001] The present invention is In the field of nutrition in solid form, which is for drinking upon
dissolution.

Background of the invention

[0002] Nutrition in solid form, in particular in the form of a tablet, has the advantage of being
easy In use by the consumers. For example in preparing infant milk formulae the scooping of
powders Is difficult potentially leading to dosing mistakes and/or to spilling of the powder.
Therefore there 1s a need for tablets for nutritional formulae that are not in a ready to feed
format. Since tablets are also a convenience product, the tablets should be convenient for use.
This means that the tablets should be strong enough to be transported in a box or flow wrap
and handled by the consumer, while at the same time the tablets should dissolve quick
enough, IL.e. comparable with the corresponding powder formulae. VWhen preparing a tablet
with a nutritional composition, the problem is to strike the balance between the hardness and
friability of the tablet and the solubility of the tablet.

[0003] In the art when looking at tablets in general, dissolution rate has been addressed by
using an effervescent system e.g. bicarbonate that helps to dissolve the tablet quickly.
However, such systems cannot be used in food compositions since this would lead to lots of
practical issues likke foam formation, increase In salt content, etc. Other approaches use
specific powder features like loose density, and specific free fat content and compressing
circumstances. Drawbacks are In the significantly limited processing possibilities for making
tablets, potentially leading to increased cost price.

[0004] EP 1048216 discloses tablets including tablets based on infant formula.

[0005] EP 1769682 discloses tablets with a specific porosity and free fat content wherein the
tablets contain dairy proteins.

[0006] US 3,241,975 disclosing tablets prepared from dairy products

[0007] The inventors of the present invention therefore tried to find an alternative for preparing
a nutritional tablet.

[0008] US 2004/0101596 concerns Infant formula manufactured as tablets, of which the
dissolution 1s modulated by rigorous control of compression pressure.
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[0009] Infant formula In the form of tablets, known as Hohoemi Cubes™ were Introduced In
the market in 2007

Summary of the invention

[0010] It 1s known In the art that it is difficult to make a tablet comprising a nutritional
composition comprising dairy protein and fat. The present inventors when making compressed
Infant formula and medical foods in the form of tablets were challenged with the problem that
the tablets need to dissolve quickly and completely, while on the other hand the tablets should
be hard enough, with a high breaking strength, to withstand normal handling in a package or
flow wrap without falling apart or breaking. Thus when preparing a tablet with a nutritional
composition, especially comprising as main ingredients protein, fat and carbohydrates, the
problem is to find the balance between the strength of the tablet and the solubllity of the tablet.

[0011] Surprisingly the Iinventors found that dietary fibers can be used as a nutritionally
acceptable ingredient to improve the solubility and the speed of dissolution of nutritional tablets
comprising protein, fat and carbohydrates. Thus when dietary fibers are used for preparing
nutritional compositions In tablet form, the solubility of the tablet is improved while having a

sufficient hardness.

Detailed description of the invention

[0012] The invention thus concerns a composition as defined in independent claims 1 and 2.
Hereafter, this is also referred to as the (present) composition in the form of a tablet.

[0013] In the representative example 1 it can be seen that the formula prepared with dietary
fibers have In improved solubility when compared to exactly the same formula wherein the
dietary fibers are absent.

[0014] Also other examples showed that dietary fibers improve the solubility of compressed
powders.

[0015] As metioned before, especially for infant formula, where parents are used to dissolve
powder products for preparing a bottle of formula, the dissolution time is very important and is
preferably be In the range similar to the powder product. Preferably the dissolution time is not
longer than 60 seconds upon shaking. Therefore the present invention is particularly preferred
for nutritional formulae and in particular for preparing an infant formula in tablet form or a
medical food In tablet form. In one embodiment, the composition in the form of a tablet
according to the present invention is an infant formula. In one embodiment, the composition In
the form of a tablet according to the present invention is a medical food.
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[0016] The present invention also concerns the use of the present composition in the form of a
tablet for the dietary management of growth in infants between 0 and 36 months. This can also
be worded as a method for the dietary management of growth in infants between 0 and 36
months, comprising administering the present composition in the form of a tablet. Also this can
be worded as the present composition in the form of a tablet for use In the dietary
management of growth in infants between 0 and 36 months. The invention can also be worded
as the use of the present composition for use In the dietary management of growth in infants
between 0 and 36 months.

[0017] The invention also concerns the use of dietary fibers for improving the dissolving time of
compressed powders comprising fat, protein and carbohydrates, wherein the carbohydrates
comprise the dietary fibers in a range between 1 and 15 wt% of the total composition.

Hardness or breaking strength

[0018] The standard method used for testing hardness of a tablet is compression. The tablet is
placed between two jaws that crush the tablet. The force applied to the tablet is measured and
It Is detected when the tablet fractures. Preferably a tablet according to the present invention
has a hardness between 15 N and 250 N using a Schleuniger hardness tester. The tablets are
placed horizontally on the holder of the Schleuniger hardness tester and a force 1s applied
horizontally on the tablet with a constant test speed of 2 mm/s. In a preferred embodiment the
tablet comprises at least 1 wt% dietary fiber and has a hardness in the range of 20 N to 250 N.
Since the use of dietary fibers shortens the dissolving time harder tablets can be made. Harder
tablets are preferred since they are more stable during transport and handling of the tablets. A
more preferred hardness of the tablets i1s therefore in the range of 25 N to 250 N, and even
more preferred 30 N to 250 N when tested in a hardness tester wherein a force Is applied
horizontally on the tablet with a constant test speed of 2 mm/s.

[0019] Methods for preparing tablets are known per se. The composition in the form of a tablet
according to the present invention Is preferably prepared by compressing a powder. It Is
routine practice for one skilled on the art to prepare tablets by compressing powder, taking into
account the desired strength of the tablet in relation to the degree of compression.

Dietary fiber

[0020] According to the present invention not all sugars are capable of improving the solubility
of the compressed nutritional powders. As can be seen from example 1 wherein the infant milk
formula with GOS and IcFOS 1s compared with the exact same product comprising lactose.
From this experiment it can be seen that dietary fibers GOS and IcFOS can improve the
dissolving time of the tablet. The present composition comprises at least one dietary fibre
selected from the group consisting of galactooligosaccharides and long chain



DK/EP 2488043 T4

fructooligosaccharides (IcFOS, e.g. inulin). More preferably the composition according to the
present invention comprises a mixture of galactooligosaccharide and fructans.

Protein

[0021] The present composition In the form of a tablet comprises protein. Any protein can be
used in the composition in the form of a tablet according to the present invention. Vegetable
protein, animal protein or mixtures thereof are equally effective. A preferred protein is however
whey protein in an amount of at least 20 wt%, more preferably 50 wt% based on total weight of
protein, even more preferably at least 55 weight percent (wt%) and even more preferably
between 55 and 75 wt% based on total weight of protein. Protein includes all nitrogen sources
such as free amino acids, hydrolysates and intact protein.

[0022] In a preferred embodiment of the Iinvention the composition Iin the form of a tablet
comprises a relatively high amount of protein, preferably at least 8 % based on total calories,
more preferably between 8 and 70 % based on total calories of the composition in the form of
a tablet is from protein. In a most preferred embodiment the protein is a fast absorbing protein
such as bovine whey protein, or protein hydrolysates. The present composition in the form of a
tablet preferably comprises 7 to 25 wt.% protein, more preferably 8 to 10 wt.%.

Nutritional compositions

Infant formula in tablet fomm

[0023] The term infant formula according to the present invention i1s meant to include growing
up milks and follow on formula for providing the complete daily nutritional requirements to a
human subject with an age below 36 months, more preferably a human infant.

[0024] The present composition In the form of a tablet is a nutritional composition and
preferably comprises digestible carbohydrate. Preferred digestible carbohydrates are lactose,
glucose, sucrose, fructose, galactose, maltose, starch and maltodextrin. Lactose is the main
digestible carbohydrate present in human milk. The present composition in the form of a tablet
preferably comprises lactose. The present composition In the form of a tablet preferably
comprises 30 to 70 wt.%, more preferably 40 to 65 wt.% digestible carbohydrates. The present
nutritional composition In the form of a tablet preferably comprises digestible carbohydrate,
wherein at least 35 wt.%, more preferably at least 50 wt.%, more preferably at least 70 wt.%, of
the digestible carbohydrate Is lactose. The present composition In the form of a tablet
preferably comprises at least 30 wt.% lactose, preferably at least 40 wt.%. Based on total
calories the composition preferably comprises 30 to 60 % calories derived from digestible
carbohydrates, more preferably 40 to 60 %.
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[0025] The present composition In the form of a tablet comprises fat. Preferably the fat of the
present composition In the form of a tablet provides 35 to 60 % of the total calories of the
composition, preferably the fat provides 40 to 50% of the total calories. The present
composition In the form of a tablet preferably comprises 10 to 40 wt.%, preferably 12.5 to 30
wt.% fat, more preferably 15 to 25 wt.% or more preferably 19 to 25 wt.%.

[0026] Preferably the fat comprises the essential fatty acids alpha-linolenic acid (ALA), linoleic
acid (LA) and/or long chain polyunsaturated fatty acids (LC-PUFA). The LC-PUFA, LA and/or
ALA may be provided as free fatty acids, in triglyceride form, In diglyceride form, In
monoglyceride form, in phospholipid form, or as a mixture of one of more of the above.
Preferably the present composition in the form of a tablet comprises at least one, preferably at
least two lipid sources selected from the group consisting of rape seed oil (such as colza oll,
low erucic acid rape seed oil and canola olil), high oleic sunflower oil, high oleic safflower oll,
olive oil, marine olils, microbial oils, coconut oil, palm kernel oil and milk fat.

[0027] The present composition In the form of a tablet preferably comprises fat, protein and
digestible carbohydrate Iin the ranges as described above. The present composition in the form
of a tablet preferably comprises other fractions, such as vitamins, minerals, trace elements and
other micronutrients in order to make it a complete nutritional composition. Preferably the
composition In the form of a tablet is selected from the group consisting of an infant formula,
follow on formula, toddler milk or formula and growing up milk, more preferably form the group
consisting of an infant formula and follow on formula. Infant and follow on formulae comprise
vitamins, minerals, trace elements and other micronutrients according to International
directives.

[0028] Preferably the fat provides 35 to 60 % of the total calories, the protein provides $ to
15% of the total calories and the digestible carbohydrate provides 30 to 60% of the total
calories of the composition in the form of a tablet. Preferably the present composition in the
form of a tablet comprises lipid providing 40 to 50% of the total calories, protein providing 6 to
12% of the total calories and digestible carbohydrates providing 40 to 60% of the total calories
of the composition. The amount of total calories is determined by the sum of calories derived
from protein, lipids and digestible carbohydrates.

[0029] Preferably the composition in the form of a tablet according to the invention comprises
between 7 and 25 wt% protein, 30 and 70 wt% carbohydrates and 10 and 30 wt% fat based on
the total weight of the composition. Preferably the composition in the form of a tablet according
to the invention comprises 8 to 10 wt% protein, 55 to 65 wt% carbohydrates, and 15 to 25 wt%
fat based on the total weight of the composition.

Medical food in tablet fomrm

[0030] Another preferred embodiment i1s medical food In tablet form. Medical foods can be
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complete nutritional products comprising fat, carbohydrate, protein, and vitamins and minerals.
Food supplements comprising ingredients in lower or imbalanced quantities are also part of the
iInvention.

[0031] A specific problem related to medical foods iIs the relatively large quantities of
unsaturated fatty acids they contain. These fatty acids are known to oxidize due to presence of
oxygen In the composition and /or high temperatures necessary to sterilize the composition.
Oxidation in general is a problem in the food Iindustry determining to a large extent the shelf life
of a product. Oxidation of poly-unsaturated fatty acids also diminishes the nutritional value of
the fatty acids. It 1Is known that oxidation of fatty acids produces free radicals, which are
believed to play a role in the development of cancer and other degenerative diseases. The
present inventors discovered that when nutritional products comprising fat wherein the fat
comprises at least partly poly-unsaturated fatty acids such as linoleic acid, EPA, DHA or AA the
oxidation of these fatty acids is largely prevented when the composition is in the tablet form.
Therefore, a preferred composition in the form of a tablet according to the present invention
comprises poly-unsaturated fatty acids (PUFA). Preferably the composition in the form of a
tablet comprises at least 1 wt.% poly-unsaturated fatty acids. In particular EPA and DHA are
very sensitive to oxidation. Therefore In a preferred embodiment according to the present
Invention the composition in the form of a tablet comprises at least 0.1 wt% EPA or DHA or a
mixture thereof, based on the total weight of the composition, even more preferably between
0.1 and 5 wt% based on the total weight of the composition.

[0032] It has been found that the oxidation of PUFA becomes particularly a problem for the
taste when at least 1 wt% of the fatty acids I1s present as EPA or DHA or a mixture thereof.
Commercial preparations of EPA or DHA are often protected to oxidation by the addition of
vitamin E. The fishy off-taste of nutritional products containing EPA or DHA i1s particularly bad
when the composition contains more than about 1 wt% EPA or DHA based on the total dry
weight of the composition. In a preferred embodiment according to the present invention of the
composition in the form of a tablet therefore comprises protein, fat and carbohydrates wherein
the fat comprises at least 1 wt% EPA or DHA or both based on the total weight of the
composition, more preferably at least 1.2 wt% and even more preferably at least 1.5 wt% and
preferably not more than 5 wit% EPA or DHA or a mixture thereof, based on total weight of the
composition. When the tablet is coated, e.g. by film coating techniques known In the art, the
penetration of oxygen from the air will likely further decrease, resulting in even less oxidation of
the unsaturated fatty acids. Therefore in a preferred embodiment the composition in the form
of a tablet according to the present invention is provided with a coating. Coatings that are
suitable for nutritional tablets are known to the skilled person.

Examples

Example 1
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[0033] In this example at a certain dissolving time the reconstitution of a composition in tablet
form according to the invention (active) versus a control was measured The active was an

Infant milk formula comprising 7.9 wt% dietary fiber, which was a mixture comprising
galactooligosaccharides and long chain fructo oligosaccharides (GOS/IcFOS), and the control

IS the same formula wherein the GOS/IcFOS absent.

[0034] Tablets were prepared as follows. A die I1s placed on a weighing tool and placed on an
analytical balance and a pre-determined amount of powder (active is 5.0 g, control 4.6 g) was
weighted into the die. Vw\hen enough powder was added, the lid of the die was placed on top of
the die. The die was turned upside down and some pressure was applied to the puncher until
the resistance of the powder was felt. The die was placed in a manual tablet press. The torch
wrench was set onto the right amount of applied energy in Newton meters (Nm) and was
placed on top of the manual tablet press. In this example the applied energy was 12 Newton
meters. With the help of the torch wrench the puncher was lowered until the moment the pre-
determined amount of energy was applied. The screw of the tablet press was turned In the
opposite direction so the die could be removed. The die was turned upside down and the Iid
was removed. By pushing the piston inside the die the tablet was released.

[0035] The following method was used for determining the reconstitution:

e a bottle of 240 ml was filled with 90 ml water of 40°C

o 3 tablets were placed in the bottle and the bottle was closed
o the bottle was placed In the bottle shaker and shaken for the indicated time (10-60

seconds)
e the content of the bottle was sieved over a sieve with a mesh size of 600um

e the milk was collected for further analysis
o the bottle was rinsed 2 times with 180 ml water of 40°C and poured through the sieve,

and the fluid that passed the sieve was discarded
 a picture was taken of every sieve

[0036] Every sample was tested with water of 40°C and with different shaking times, from 10
until 60 seconds. The collected (first) milk was used to determine the dry matter content.

[0037] Dry matter:

The dry matter content was analysed with help of the "Monjonier” method. The reconstitution
degree was calculated with the following formula:

Reconstitution (%)= (% dry matter content of sieved milk/% dry matter content of fully
dispersed sample) * 100.
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[0038] Figure 1 shows the influence of dietary fibres in tablets on reconsitution.

[0039] From the results it can be clearly seen that with a hardness between 15 N and 30 N as

measured using a Schleuniger hardness tester and a force that was applied horizontally on the

tablet with a constant test speed of 2 mm/s the tablets with the dietary fibers have a much

shorter dissolving time and a better reconstitution than the composition without dietary fibers. A
5% reconstitution iIs regarded as sufficiently dissolved.

Example 2. Comparison of Medical food powders with and without dietary fibers on
reconstitution

[0040]
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[0041] Tablets, prepared as described in example 1, wherein the food I1s a medical food. All
Ingredients were kept constant, except for the fibers. The hardness of the tablets was 16 N.
The fibers In this composition comprise soy polysaccharides, resistant starch, inulin, Arabic
gum cellulose and oligo fructose. As Is clear from the result, the reconstitution at 20 seconds Is
much higher In the fiber containing product compared to the control product. Also at 60
seconds there was a relevant difference in reconstitution of 98% for the active and 91% for the
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control product.

Example 3. Comparison between Infant milk formula with and without
galactooligosaccharides and inulin on reconstitution.
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[0043] Tablets were prepared as described In example 1. The hardness of the tablets was
between 15 and 16 N. In this example a particularly strong effect on dissolution was measured

when comparing this infant formula with and without GOS/inulin. Also at 60 second, the
dissolution of the active was 97% while the control was only 82%.
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PATENTKRAV

1. Preeparat omfattende fedt, protein og carbonhydrater, hvor carbonhydraterne omfat-
ter kostfibre i et omrade pa mellem 1 og 15 vaegtprocent af det samlede praeparat, |
form af en tablet med en hardhed pa 15 N til 250 N, nar den testes i en hardhedstester,
hvor en kraft paferes horisontalt pa tabletten med en konstant testhastighed pa

2 mm/s, hvor praeparatet omfatter | det mindste langkaadede fructooligosaccharider.

2. Preeparat omfattende fedt, protein og carbonhydrater, hvor carbonhydraterne omfat-
ter kostfibre i et omrade pa mellem 1 og 15 vaegtprocent af det samlede praeparat, |
form af en tablet med en hardhed pa 15 N til 250 N, nar den testes i en hardhedstester,
hvor en kraft paferes horisontalt pa tabletten med en konstant testhastighed pa

2 mm/s, hvor praeparatet omfatter | det mindste galactooligosaccharider.

3. Praeparat ifelge krav 1 eller 2, som opl@gses 95% pa mindre end 35 sekunder ved 40

grader Celsius.

4. Preeparat ifelge et hvilket som helst af de foregaende krav, som omfatter mellem 7
0g 25 veegtprocent protein, 30 og 70 vaegtprocent carbonhydrater, 10 og 30 vaegtpro-

cent fedt baseret pa praeparatets samlede vaegt.

5. Preeparat ifalge et hvilket som helst af de foregaende krav, som omfatter 8 til 10
vaegtprocent protein, 55 til 65 vaegtprocent carbonhydrater og 15 til 25 veegtprocent

fedt baseret pa preeparatets samlede vaegt.

6. Preeparat ifelge et hvilket som helst af de foregaende krav, hvor fedtet omfatter fler-

umeettede fedtsyrer.

7. Preeparat ifalge et hvilket som helst af de foregaende krav, hvor fedtet omfatter

mindst 1 veegtprocent flerumaettede fedtsyrer baseret pa praeparatets samlede vaegt.

8. Praeparat ifelge et hvilket som helst af de foregaende krav, hvor fedtet omfatter
mindst 0,1 vaegtprocent EPA eller DHA eller en blanding deraf baseret pa praeparatets

samlede vaegt.
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9. Preeparat ifalge et hvilket som helst af de foregaende krav, hvor fedtet omfatter mel-
lem 1 og 5 veegtprocent EPA eller DHA eller en blanding deraf baseret pa praeparatets

samlede veegt.

10. Anvendelse af et praeparat ifelge et hvilket som helst af de foregaende krav til kost-

regulering af veeksten i spaedbarn mellem 0 og 36 maneder.

11. Anvendelse af kostfibre til forbedring af opl@sningstiden for komprimerede pulvere
omfattende fedt, protein og carbonhydrater, hvor carbonhydraterne omfatter kostfibre |

et omrade pa mellem 1 og 15 veegtprocent af det samlede praeparat.
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