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OF PROTEIN-FREE AND HYDROLYZED INFANT FORMULAS

BACKGROUND OF THE INVENTION

5 (1)  Fileld of the Invention:
[0001] The present invention relates generally to methods for

decreasing bitterness and improving the taste of protein-free and
hydrolyzed infant formulas.
(2) Description of the Related Art;

10 [0002]  Cow's milk allergy is a common food protein allergy in young
children. In fact, research has shown that the allergy occurs in about 2%
to 3% of all infants. Sampson, H.A., Food Allergy. Part 1:
immunopathogenesis and Clinical Disorders, J Allergy Clin immunol.
103:717-728 (1999). One proposed explanation for the prevalence of

i3 cow's milk allergy among infants is that intact cow's milk protein, which is
found in most conventional infant formulas, is the earliest and most
common food allergen to which infants are exposed. In fact, about 80% of
currently available formulas are based upon cow's milk.

[0003] In recent years, infant formulas have been designed to reduce

20 the incidence of protein allergies. One such example involves the use of
hydrolyzed cow's milk. Typically, the proteins in hydrolyzed formulas have
been treated with enzymes to break down some or most of the proteins
that cause adverse symptoms with the goal of reducing allergic reactions,
iIntolerance, and sensitizaﬁdn;

25 [0004] Another alternative for infants that have milk protein allergies is
a protein-free infant formula based upon amino acids. Amino acids are the
pasic structural building units of protein. Breaking the proteins down to
their basic chemical structure by completely pre-digesting the proteins
maxes amino acid-based formulas the most hypoallergenic formulas

30 avallable.
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[0005]  Unfortunately, however, hydrolyzed and orotein-free amino acid
formulas are often characterized 'by'a bitter taste that is not weli tolerated
by infants. Previous attempts have been made 10 improve the taste of
hydrolyzed or profein-free formulas. For example, U.S. Patent No.
0,089,357 to Martinez discloses that using a combination of casein and
whey proiein instead of ihe 100% whey protein that is used in some
commercially avaliable formulas may improve the taste of hydrolyzed
formulas. Simiarly, U.S. Patent No. 5,837,312 to Cordle relates to a
method of debittering a protein hydrolysate by applying it to a bed of
siloxane and collecting the portion of the solution which does not bind to
the siloxane. Each of these methods, however, requires changes in the
infant formula manufacturing process which, in turn, requires expenditures
in terms of both time and money. Thus, it can be seen that a need exists
for a method of providing a hydrolyzed protein or amino acid-based infant
jormula which is less bitter tasting, is better-tolerated by infants, and is
more convenient and inexpensive to implement in the manufaciuring
process than some other known methods.

SUMMARY OF THE INVENTION
[0006] Brietly, an embodiment of the invention is directed to a novel
method for decreasing the bitterness or improving the taste of a
nydrolyzed infant formula. The method comprises intermixing a
nydrolyzed protein source, a carbohydrate source, a fat source, vitamins,
and minerals in a solution and then adjusting the pH of the formula to
between about 6.5 and about 7.2.
[0007]  The invention is also directed to a novel method for decreasing
the bitterness or improving the taste of a protein-free infant formuta. The
method comprises intermixing a protein equivalent source, a carbohydrate
source, a fat source, vitamins, and minerals in a solution and then
adjusting the pH of the formula to between about 6.5 and about 7.2.

PCT/US2008/080414



CA 02705145 2010-05-07
WO 2009/061603 PCT/US2008/080414

DETAILED DESCRIPTION OF THE EMBODIMENTS
[00068] Reference now will be made in detail to the embodiments of the
invention, one or more examples of which are set forth below. Each
exampie is provided by way of explanation of the invention, not a limitation

Lh

of the invention. In fact, it will be apparent to those skilled in the art that

various modifications and variations can be made in the present inﬁenﬁon

without departing from the scope of the invention. For instance, features

Hlustrated or described as part of one embodiment can be used on another

embodiment to yield a still further embodiment.

10 [0009] Thus, it is intended that the present invention covers such
modaifications and variations as come within the scope of the appended
claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in, or are obvious from, the following
detailed description. ltis to be understoad by one of ordinary skill in the

13 art that the present discussion is a description of exemplary embodiments
only, and is not infended as limiting the broader aspects of the present
invention.

[C0010] As used herein, the terms "infant formula” mean a composition
that satisfies the nutrient requirements of an infant by being a substitute for

20 numan milk.

{00011]  As used herein, the terms “partially hydrolyzed” mean a degree
of nydrolysis which is greater than 0% but less than about 50%.

[00012] The terms "extensively hydrolyzed” mean a degree of
hydrolysis which is greater than or equal to about 50%.

25 [00013] The terms “protein-free” mean containing no measurable
amount of protein, as measured by standard protein detection methods
such as sodium dodecyl {lauryl) sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) or size exclusion chromatography.

[00014] In an embediment, the invention is directed to a novel method

30 for decreasing the bitterness or improving the taste of a protein-free or

hydrolyzed infant formula. The method comprises intermixing the
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ingredients of the formula and adjusting the pH of the formula to between
about 6.5 and about 7.2. In an embodiment, the pH of the formula may be
petween about 6.8 and about 7.0. In another embodiment, the pH of the
formula may be between about 8.5 and about 7.0. In yet another
embodiment, the pH of the formula may be between about 6.8 and about
7.2.

[000158] Typical hydrolyzed or protein-free infant formuias have a pH
range of about 4.5 t0 6.0. In a particular embodiment of the invention, the
method involves increasing the pH of the infant formula from between
about 4.5 and 6.0 to between about 6.8 and 7.2. This increased pH
provides the formula with a decreased bitterness, an improved taste and
improved tolerability among infants, and a pH that is similar to that of
breast milk.

[00016] While not wishing to be bound o this or any theory, it is
believed that increasing the pH of infant formulas that are based on protein
hydrolysates and amino acids causes the bitter taste of the formuias to be
iessened. This provides a significant advantage over prior art methods of
reducing the bitterness of hydrolyzed or protein-free formulas, in terms of
both ime and expense. No manufacturing processes need to be
drasticaily altered. Instead, a simple manipulation of the finat pH of the
formula will provide a formula with an improved taste.

[00017] 1he pH of the formula may be adjusted using any means known
in the art. In an embodiment, citric acid, sodium hydroxide, and/or
potassium hydroxide may pe used to adjust the pH of the formula.

[00018] The infant formula of the invention can be a term infant formuia
or a preterm infant formula. The nuiritional formulation of the invention
can be a liquid (ready-to-use or concentrated) or powder. In some
empodiments, the nutritional formulation for use in the present invention is
nutritionally complete and contains suitable types and amounts of protein,
free amino acids, lipids, carbohydrates, vitamins and/or minerals.

PCT/US2008/080414
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{00019] In an embodiment, the protein source is hydrolyzed. In this
embodiment, the protein source may comprise, but is not limited to, nonfat
milk, soy protein, whey protein, casein protein, milk protein, or egg protein.
The protein source can be partially hydrolyzed or extensively hydrolyzed.
The amount of protein typically may vary from about 1 to about 5 /100
kcal.

{00020] In a particular embodiment of the invention, the infant formula is
protein-iree and contains free amino acids as a protein equivalent source.
In this embodiment, thé amine ackls may comprise, but are not limited 1o,
histidine, isoleucing, leucing, lysine, methionine, cysteine, phenylalanine,
tyrosine, threonine, tryptophan, valine, alanine, arginine, asparagine,
aspartic acid, glutamic acid, glutamine, glycine, proline, serine, carnitine,
taurine and mixtures thereof. In some embodiments, the amino acids may
pe branched chain amino acids. In other embodiments, small amino acid
peptides may be included as the protein of the present invention. Such
small amino acid peptides may be naturally occurring or synthesized. The
amount of free amino acids in the nutritional formulation may vary from
about 1 to about 5 g/100 keal. In an embodiment, 100% of the free amino
acids nave a moiecular weight of less than 500 Datltens. In this
embodiment, the nutritional formulation may be hypoallergenic.

[00021} Another component of the infant formula of the invention is a
lipid source. The amount of lipid can typically vary from about 3 to about 7
g/100 kcal. Lipid sources can be any known or used in the art, including
out not limited to, vegetable oils such as palm oil, canola oil, corn oll,
soybean oil, palmolein, coconut oil, medium chain triglyceride oil, high
oielc sunflower oil, high oleic safflower oil, and the like.

[00022] Yet another component of the infant formula is a carbohydrate
source. The amount of carbohydrate typically can vary from about 8 to
about 12 g/100 kcal. Carbohydrate sources can be any known or used in
the art, including but not limited to, lactose, glucose, corn syrup solids,
maltodeﬁﬁns, sucrose, rice syrup solids, and the like.

5
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[00023] In certain embodiments, the infant formula may contain
additional components, such as lang chain polyunsaturated fatty acids
(LCPUFAS). In a particular embodiment, the infant formula may contain
docosahexaendic acid (DHA} and/or arachidonic acid (ARA).

5 (00024} |f administered as part of the present invention, the weight ratio
of ARA:DHA may be from about 1:3 {o about 9:1. In one embodiment of
the present invention, this ratio is from about 1:2 to about 4:1. In yet
another embodiment, the ratio is from about 2:3 fo about 2:1. In one
particular embodiment the ratio is about 2:1. In ancther particular

10 embodiment of the invention, the ratio is about 1:1.5. in other
embodiments, the ratio is about 1:1.3. In still other embodiments, the ratio
is about 1:1.8. in a particular embodiment, the ratio is about 1.5:1. Ina
further embodiment, the ratic is about 1.47:1.

[00025] If administered as part of the present invention, the level of

15 DHA may be between about 0.0% and 1.00% of fatty acids, by weight. In
other embodimen’cs, the level of DHA may be about 0.32% by weight. In
sorme embodiments, the level of DHA may be about 0.33% by weight. In
anotner embodiment, the level of DHA may be about 0.64% by weight. In
another empodiment, the level of DHA may be about 0.67% by weight. in

20 yet another embodiment, the leve! of DHA may be about 0.96% by weight.
In a further embodiment, the level of DHA may be about 1.00% by weight.
[00026] If administered as part of the present invention, the amount of
DHA may be from about 2 mg/100 kilocalories (kcal) to about 100 mg/M100
xcai. In another embodiment, the amount of DHA may be from about 5

25 mg/100 kcal to about 75 mg/100 kecal. in yet another embodiment, the
amount of DHA may be from about 15 mg/100 kcal to about 80 mg/100
Xeal,

[G00Z27] If administerad as part of the present invention, the effective

amount of DHA may be from about 3 mg per kg of body weight per day to
30 about 150 mqg per kg of body weight per day. In one embodiment of the
invention, the amount is from about 8 mg per kg of body weight per day to

6
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about 100 mg per kg of body weight per day. in another embodiment the
amount is from about 15 mg per kg of body weight per day to about 60 mg
per kg of body weight per day.

[00028] If administered as part of the present invention, the leve! of ARA
may be between 0.0% and 0.67% of fatty acids, by weight. In another
embodiment, the level of ARA may be about 0.67% by weight. In another
embaodiment, the level of ARA may be about 0.5% by weight, in yet
another embodiment, the level of ARA may be between about 0.47% and
(0.48% by weight.

[00029] If administered as part of the present invention, the amount of
ARA may be from about 4 mg/100 kilocalories (kcal) to about 100 mg/100
kcal. in another embodiment, the armount of ARA may be from about 10
mg/100 keal to about 67 mg/100 kcal. In yet another embaodiment, the
amount of ARA may be from about 20 mg/100 kcal to about 50 mg/100
Kcal. In a particular embodiment, the amount of ARA rﬁay be from about
25 mg/100 kcal to about 40 mg/100 keal. In one embodiment, the amount
of ARA Is about 30 mg/100 keal.

[00030] If administered as part of the present invention, the effective
amount of ARA may be from about 5 mg per kg of body weight per day to
about 150 mg per kg of body weight per day. |In one embodiment of this
invention, the amount varies from about 10 mg per kg of body weight per
gay to about 120 mg per kg of body weight per day. in another
embodiment, the amount varies from about 15 mg per kg of body weight
per day to about S0 mg per kg of body weight per day. In yet another
embodiment, the amount vares from about 20 mg per kg of body weight
per day to about 60 mg per kg of body weight per day.

{00031} If the infant formuia of the invention is supplemented with oils
containing fong chain polyunsaturated fatty acids {LCPUFAS), it may be
accomplished using standard techniques known in the art. For example,
an equivaient amount of an oil which is normally present in a composition,
such as high cleic sunflower oil, may be replaced with the LCPUFAs.
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[00032] If utilized, the source of the LCPUFAs can be any source known
n the art such as marine oil, fish ol, single cell oll, egg yolk lipid, brain
ipid, and the like. The LCPUFAs can be in natural form or refined form.
[00033] In an embodiment, the nutritional supplement may contain at
least one probictic. The term "probiotic” means a microorganism that
exerts beneficial effects on the health of the host. Any probiotic known in
the art may be used, provided it is suitable for combination with the other
components of the supplement. For example, the probiotic may be
chosen from the group consisting of Lactobacilius and Bifidobacterium.
Alternatively, the probiotic can be Lactobacillus rhamnosus GG (LGG).
[00034] In another embodiment, the nutritional supplement may coniain
at least one prebiotic. The term “prebiotic”, as used hersin, means a non-
digestible food ingredient that stimulates the growth and/or activity of
probiotics. In this embaodiment, any prebiotic known in the art may be
used, provided it is suitable for combination with the other components of
the supplement. in a particular embodiment, the prebiotic can be selected
from the group consisting of fructo-oligosaccharide (FOS), gluco-
aligosaccharide, galacto-oligosaccharide, inulin, isomalto-cligosaccharide,
polydexirose, xylo-cligosacchande, and combinations thereof. Ina
particuiar embodiment, the prebicbic is a mixture of inulin and FOS.
[00035] TI'ne following examples describe various embodiments of the
present invention. Other embodiments within the scope of the claims
herein will be apparent to one skilled in the art from consideration of the
specification or practice of the invention as disclosed herein. It is intended
that the specification, together with the examples, be considered to be
exemplary only, with the scope and spirit of the invention being indicated
by the claims which follow the examples. in the examples, all percentages
are given on a weight basis uniess otherwise indicated.

EXAMPLE 1
[00036] This example illustrates an embodiment of a protein-free, amino
acid-based infant formula produced according to the method of the present

8
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invention. Table 1 lists the ingredients in the infant formula of Example 1.
Table 1. ingredients per 100 kg formula

T’Ccn-n Syrup Solids, IP, Non-GMO |

_ Ingredient . _Amountper100kg
| Powder Base Non-GMO | 54,992 kg
_Corn Syrup Solids, JP, Non-GMO | " 29.026 kg
| Palm Olein Oil | 11.667 kg
Soybean Oil 1 ~ 5.185 kg ]
Coconut Oil 5185kg
| High Oleic Sunflower Oil ' ~ 3.889kg ]
' Single Cell ARA and DHA Oil f  0724kg n
 OSA Tapioca Starch 4,999 kg
Calcium Phosphate Dibasic 1.600 kg
| Potassium Citrate L o 1.333 kg ]
Calcium Citrate 0.396 kg ;
' Sodium Citrate Dihydrate Granular | | 0.338kg ]
 Potassium Chloride 0.210Kg
Choline Chloride @ | 0.175kg
Calcium Hydroxide o .0.747 kg
Magnesium Oxide, Light ~0.104 kg .
L-Carnitine o 12,998 ¢
| Sodium lodide | 0.110 g
. Corn Syrup Sohds 1P, Non-GMQ | 14.545 kg
' Essential Amino Acid Premix, z 9.800 kg )
Non-GMO S
' L-Leucine I  1.736Kg
' Lysine Hydrochioride ~ 1.408kg |
 L-Valine L B 1.068 kg
' L-Isoleucine (.956 kg
| Corn Syrup Solids, IP, Non-GMO | 0.890 kg
. L-Threonine |  0.864 kg
| L-Tyrosine N _0.765Kkg
L-Phenylalaning _ 0.708 kg |
L-Histidine 0.371kg ] |
LCystne l 0.371kg |
L-Tryptophan —— 0.337 kg
L-Methionine i 0.326 kg
' Non-Essential Amino Acid | 9.800 kg
- Premix, Non-GMO B o
|L-AsparticAcid ~ 2.822kg
%  L-Proline 1.400 Kg o
T Aanine __[__ T ]
~ 0.967 kg

Monosodlym Glutamate
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L-Arginine 0.745 kg o
Glycine ) 0.371kg ) |
| Dry Vitamin Premix 0.403 kg N
_Inositol 124.930 g -
| Corn Syrup Solids, IP, Non-GMO 110.869 g
- Ascorbic Acid B 7/3.346g o
| Taurine _ 39.252 g
Dry Vitamin E Acetate a0% 24,180 g
Viitamin A Palmitate, Dry Beadlets, 7.857 g
Cold Water Dispersible ] |
Niacinamide _ | 5650g g
' Vitamin K1, Dry Phytonadione USP, | 4 876 g f
104, %
- Calcium Pantothenate m_ 3548 g
Vitamin D3 Powder (No BHA/BHT) 3.143 g )
| Biotin Trituration, 1% 1.934 ¢
Vitamin B12, 0.1% in Starch 1.814 g
Riboflavin 0.645 g
Thiamine Hydrochloride 05449 !
| Pyridoxine Hydrochioride 0.496 g
Folic Acid M 0.117 g
i  Trace/Uitratrace Mineral Premix 0.230 kg
Corn Syrup Solids, IP, Non-GMO ) 205.620 g
| Zinc Sulfate, Monohydrate 14.145 g B
? Selenium Trituration Non-GMO, 7.475 g
Sgray Dried
Cuprice Sulfate Powder (CuSO4 | 1.840g
5H20)
Manganese Sulfate, Monohydrate | 0920g .
' Iron Trituration Non-GMO, Spray |
Dried
Corn Syrup Solids, 1P, Non-GMO__  178.238g .
_Ferrous Sulfate _,_ 46.000 g
Ascorbtc Acid r o 5.762 g B
EXAMPLE 2

LA

{00837} This example illustrates an embodiment of a method used to

raise the pH of an infant formula of the present invention. The powder

pase, corn syrup solids, essential amino acid premix, and non-essential

acid premix were mixed into a solution. The pH of the solution was

adjusted to about 6.8 and the solution was then pasteurized and

10
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nomogenized, {he solution was then evaporated to reduce the water

content and dried to produce a base powder. The base powder was then

dry blended with the dry vitamin premix, the trace/ultratrace mineral premix

and the iron trituration. The blended powder was then packaged.
EXAMPLE 3

[00038} This example illustrates the improved palatability of a pH

adjusted amino acid-based product. Approximately 12 ounces of a
reconstituted amino acid-based clinical product, Nutramigen AA" (Mead
Johnson Nutritionals) was adjusted to a pH of 6.5. The palatability of the

pH-adjusted Nutramigen AA product was compared to the Nutramigen

AA" product that had not been pH-adjusted, and with EleCare® {Abbott

Nutritionals} and Neocate® (Nutricia) amino acid products, via a taste

comparison.
[00039] The Nutramigen AN product that was not pH adjusted was

more sour {acidic) and had a stronger fish taste, with more brothy and
peany characteristics than the EleCare® and Neccate® products. The

pH-adjusted Nutramigen Mmproduct had less "fishy notes, fess sour
notes, was less bitter, and had less beany characteristics than the non-
adjusted amino acid preduct. The pH-adjusted Nutramigen AAmprcduct

was more similar to EleCare® and Neocate® products in tasta profiie than
the non-adjusted amino acid product.

[00040] All references cited in this specification, including without
limitation, all papers, publications, patents, patent applications,
presentations, texts, reports, manuscripts, brochures, books, internet
postings, journal articles, periodicals, and the like, are hereby incorporated
by reference into this specification in their entireties to the extent that they
do not contradict anything contained herein.

[00041] The discussion of the references herein is intended merely to
summarize the assertions made by their authors and no admission is
made that any reference constitutes prior art. Applicants reserve the right

11
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to challenge the accuracy and pertinence of the cited references.

[00042] Although preferred embodiments of the invention have been
described using specific terms, devices, and methods, such description is
for iHustrative purposes only. The WDrds used are words of gescription
rather than of limitation. [ 1s {o be understood that changes and variations
may be made by those of ordinary skill In the art without depariing from the
spirit or the scope of the present invention, which is set forth in the
following claims. In addition, it should be understood that aspects of the

vartous embodiments may be interchanged both in whole or in part.
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WHAT IS CLAIMED IS:

1. A method for decreasing the bitterness of a hydrolyzed-protein
infant formula comprising: ‘ |
a) intermixing a.protein equivalent source, a carbohydrate source, a
fat source to produce a éolution;
h) adjusting the pH of the solution to between about 6.5 and about
7.2, wherein the bitterness of the farmula is reduced; '
- C) reduc{Hg the water content of the. mixture to produce a power,

d) intermixing vitamins, minerals, and the pH reduced power to
produce an infant formula. - -

2. - The method according to claim 1, wherein the protein is partially
hydrolyzed. C '

3. The method according to claim 1, wherein the protein is extensively
hydrolyzed. . |

4. The method according to claim 1, wherein the pH of the infant

formula is between about 6.8 and about 7.0.
‘ 5. The method according to ¢laim 1, wherein the infant formula is

~ hypoallergenic.

6. The method according to claim 1, wherein the form of the infant
~ formula is selected from the group consisting of a liquid, a powder and a ready-
to-use formulation.
7. A method for decreasing the bitterness of a protein-free infant
formula comprising: ' ' |
a) intermixing a protein equivalent source, a carbohydrate source, a
fat source to produce a solution;
b) adjusting the pH of the solution to between about 8.5 and about
7.2, wherein the bitterness of the formula is reduced;
c) reducing the water content of the mixture to nroduce a power;
d) intermixing vitamins, minerals, and the pH reduced power to
produce an infant formula. '

13
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B. The method according to claim 7, wherein the infant formula
contains amino acids as a protein equivalent.

N 8. The method according to claim 7, wherein the pH of the infant
formula is between about 6.8 and about 7.0.

10.  The method according to claim 7, wherein the infant formula is |
hypoallergenic.

11, The method according to claim 7, wherein thé form of the infant

formula is selected from the group consisting of a liquid, a powder and a ready-
to-use formulation. '
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