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Within the context of this specification the term “an immune condition” represents
15 an ailment selected from the group which comprises an impaired immune response,
an inflammatory condition, inflammation, chronic disease (for example arthritis or
gastritis), conditions associated with aging and leading to an increase of

inflammatory responses.

20 Americans greater than 65 years old, at the turn of the century, accounted for 4% of
the US population; currently, they account for greater than 12% of the population.
__) However, although they only account for 12% of the US population, they account
for greater than 40% of acute hospital bed days, buy greater than 30% of all
prescriptioﬁ drugs and spend 30% of the US health budget. Furthermore, it has been
25 estimated that in 2030, greater than 70 million Americans (1:5) will be over the age
of 65, and those over 85 are expected to experience the highest percentage increase
of all age groups.

As the average age of the population increases, obtaining a better understanding of
30 the unique aspects of aging in relation to nutritional needs and treatment is
imperative. Many physiologic functions decline progressively throughout adult life
and have an impact on nutrition. For instance, a reduction in the number of

functioning cells and the resultant slowing of metabolic processes results in a
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that they must be supplemented with key micronutrients to compensate for common

15 deficiencies and metabolic changes of an elderly patient. Therefore, a need exists
for a nutritional composition which meets the nutritional needs of an elderly patient.

In addition to the above problems, a composition is required to address the problems
of immune conditions in the elderly as well as in clinical and performance settings,
20 for example, with regard to an athlete recovering from injury.

Furthermore, it is known that the effects of diet and nutritional supplements can play

a role in improving the survival and quality of life. In particular, a need exists for

anutritional composition which can help to improve health, in particular with regard
25 to an immune condition.

Furthermore, it is known that the problem of an impaired immune response can be
associated with aging, chronic pathological conditions and/or malnutrition. This
problem has been partly addressed by providing nutritional supplements. However,
30 these supplements suffer from the problem that, generally, they are specific for
certain ailments and do not provide good nutritional support for patients suffering
from a more complicated combination of conditions. This is particularly relevant

with respect to an elderly patient. In addition, the increase in the likelihood of
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the invention provides a nmethod of producing a conmposition 20 according to
an enbodi rent of the invention which conprises the step of blending the
requi red nutlitiegmesert dgedritiom addressesithe protdemasotioutsabdve.a third aspect the
|n entlon provides use of a conposition according to the invention in the
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I nvent i on pRemsablysecenpastivnies novobeacfoand theg chn bamsed to provide nutrition
to an elderly patient, as well as performance nutrition eg to an athlete, or clinical
nutrition to a hospital patient.

15 Accordingly, in a first aspect, the present invention provides a composition which
comprises a source of protein, a source of carbohydrate, a source of fat, a probiotic
lactic acid bacterium and additionally fructo-oligosaccharides and/or inulin.

In a second aspect the invention provides a method of producing a composition
20 according to an embodiment of the invention which comprises the step of blending
the required nutrients together in the required amounts.

In a third aspect the invention provides use of a composition according to the
invention in the prevention or treatment of an immune condition.

25
In a fourth aspect the invention provides use of a composition according to an
embodiment of the invention in the manufacture of a functional food or a
medicament for the prevention or treatment of an immune condition.

30 In a fifth aspect the invention provides a method of prevention or treatment of an

immune condition which comprises administering an effective amount of a
composition according to an embodiment of the invention.
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minerals. ost preferably an embodiment of a composition according to the
invention includes all of these minerals or nutrients.
15
Preferably, an embodiment of a composition according to the invention comprises

calcium in the form of milk calcium or calcium derived from milk calcium.

Preferably, an embodiment of a composition according to the invention comprises
20 one or more probiotic lactic acid bacteria selected from the group which consists of
paracasei and johnsonii bacteria. More preferably, an embodiment of a composition
according to the invention comprises one or more probiotic lactic acid bacteria
selected from the group which consists of ST11 (deposited under the number
NCCMI-2116) and Lal (deposited under the number NCCMI-1225).
25
Preferably, an embodiment of a composition according to the invention comprises
the following masses or amounts of nutrients or minerals (if present) per 300g of the
composition. Preferably, this is the amount of composition administered per day.

30 Vitamin E: preferably about 1 TU to about 400 IU, most preferably about 120 TU
Vitamin C: preferably about 6 mg to about 300 mg, most preferably about 120 mg
Vitamin B6: preferably about 0.17 mg to about 3 mg, most preferably about 2 mg
Folic acid: preferably about 40 ug to about 800 ug, most preferably about 400 ug
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15 calcium: about 100mg to about 300 mg, more preferably about 200mg;
phosphorus: about 50mg to about 615mg, more preferably about 150mg ;
magnesium: about 110mg to about 210mg, more preferably about 60mg;
vitamin A: about 1000IU to about 1500IU, more preferably about 13331U;
vitamin D: about 50IU to about 150U, more preferably about 1001IU;

20 . vitamin E: about 5.0 IU to about 150 IU, more preferably about 1201U;
vitamin C: about 30mg to about 500mg, more preferably about 120mg;
vitamin B1: about 0.1mg to about 2mg, more preferably about 0.25mg;

vitamin B2: about 0.1mg to about 0.6mg, more preferably about 0.3mg;
. ﬁ) niacin: about 1.5mg to about 7.2mg, more preferably about 3mg;

25 vitamin B6: about 1.0mg to about 3.0mg, more preferably about 2mg;
folic acid: about 200ug to about 600ug, more preferably about 400ug;
vitamin B12: about 1.5ug to about 4.5ug, more preferably about 3.8ug;
iron: about 2.0mg to about 5Smg, more preferably about 2.75mg; and
zinc: about 10mg to about 20mg, more preferably about 15mg.

30
Preferably, an embodiment of a composition according to the invention comprises
gum acacia.

Preferably, an embodiment of a method according to the invention comprises the
35 steps of blending the nutrients in the required amounts and extruding the blended
mixture. More preferably it includes spray drying the mixture.
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especially infections of intestinal cells by rotavirus; prevention of colonization of the
intestine by pathogenic bacteria causing diarrhea; and an ability to adhere to and
colonise the intestinal mucosa of a host organism.
15
Yet another advantage of the present invention is that it provides a composition
beneficial for diabetics. This is due to the specific composition of macronutrients,

protein, carbohydrate and fat which provides a low glycemic index.

20 Additional features and advantages of the present invention are described in, and
will be apparent from the description of the presently preferred embodiments which

are set out below.

For the purposeé of clarity and a concise description features are described herein

25 as part of the same or separate embodiments, however it will be appreciated that the
scope of the invention may include embodiments having combinations of all or some
of the features described.

In an embodiment, a nutritional composition comprises a source of protein. The
30 protein source preferably provides about 5% to about 55% of the energy of the
nutritional formula; for example about 20% to about 50%, preferably 26%, of the
energy. Dietary protein is preferred as a source of protein. The dietary protein may
be any suitable dietary protein; for example animal protein (such as milk protein,
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Ay e L
sw t abl e f aVegetabde fati nstpaﬂaculmly sultable for example soy oil, palm oil, coconut oil,
safflower oil, sunflower oil, corn oil, canola oil, lecithins, and the like. Most
preferably it is a mixture of canola and soy oils. Animal fat such as milk fat may
also be added if desired.
15
| Preferably the composition comprises saturated fat which preferably comprises about
1% to about 5%, more preferably 2.5% of the total energy of the product. Preferably
it comprises monounsaturated fat which preferably comprises about 5% to about
15%, more preferably 9.9% of the total energy of the product. Preferably the
20 composition comprises polyunsaturated fat which preferably comprises about 5% to
| about 15%, more preferably 10.1% of the total energy of the product. Preferably the
g .,} composition comprises linoleic acid which preferably comprises about 5% to about
15%, more preferably 8.5% of the total energy of the product. Preferably the
composition comprises linolenic acid which preferably comprises about 0.5% to
25 about 5%, more preferably 1.6% of the total energy of the product. Preferably the
ratio of linoleic acid to linolenic acid is about 3 to about 8, more preferably about
-5.3.

A source of carbohydrate preferably provides about 40% to about 80%, more
30 preferably about 51% of the energy of the nutritional composition. Any suitable
carbohydrate may be used, for example sucrose, lactose, glucose, fructose, corn

syrup solids, maltodextrin, or a mixture thereof.
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addi tional | y&@%ﬁi&ﬁﬁ@%ﬁé@%& &%@%Oaﬂ_@frﬁnﬁg%i gddﬁgtra@%gg&eqq ngrt ﬁ‘jg)o n oor§|h1.'ﬁ)&Ll as
pr obi ot@ c | alescmbetabloweact eri a and about 6g of fructooligosaccharide and
i nulin per 300g of the conposition. 5 Dietary fibre may al so be added.
Preferably dietary fibre provides up to about 5% of the energy of the'
nutritional Monpsslitinogiutdathatedney be wdledrea fimyobhe ehhameany

The nutritional composition is preferably enterally administrable; for example in the

15 form of a powder, a liquid concentrate, or a ready-to-drink beverage. If it is desired
to produce a powdered nutritional formula, the homogenized mixture is transferred
to a suitable drying apparatus such as a spray drier or freeze drier and converted to
powder.

20 Alternatively, a usual food product may be enriched with an embodiment of
composition. For example, a fermented milk, a yogurt, a fresh cheese, a renneted
milk, an article of confectionery, for example a sweet or sweetened beverage, a
confectionery bar, breakfast cereal flakes or bars, a drink, milk powder, soy-based
product, non-milk fermented product or a nutritional supplement for clinical

25 nutrition. Then, the amount of the composition added is preferably at least about
0.01% by weight.

The following examples are given by way of illustration only and in no way should
be construed as limiting the subject matter of the present application. Percentages

30 and parts are by weight unless otherwise indicated.

Examples 1 and 2: Nutritional Compositions



suitable origin, preferably fructooligosaccharide, inulin, or ﬁ%uimaj
t hereof. Additional suitable vitam ns and mnerals are included h

O described above. Mnosodi um gl ut amate nwlgmafded as a
fl,avour enhancer. The nutritional conposition is preferably Toa

P32
~adm ni strable; for exanple in the 15 formof a powder, a liquid
concentrate, or a ready-to-drink beverage. If it is desired to produce a
powdered nutritional fornula, the honogenigzed m xture is transferred to a
sui tabl e dryi ng apparatus such as a spray drier or freeze drier and

ted t : 0 : i ,
onr | ched w ¢S SUlHon edihbGLiithL (eerk: mAdt $ynchBh BAedihnefRomBents. |
a yogurt, aTheirstoropesitiens are iadicatedibelow ky table 4r {lihelcomyfositboreartei inteardgd

for exanple S e i.0 br eakf gst
cereal fl akgg1 b%%é?ﬁ{cdaﬂﬁ@%n%?&mgfﬁ%g%é P ﬁp%%{y}{%‘gsgé%‘ &ﬁ ?&5%{ ,bn nedﬁf&:ﬁ\eﬁk

f er ment ed pbederagesroramilk mpirodwuctatiessepts! et tétal dallyndosd iR Sntemdedt foobe
Then, the ampunt..of . t Q Al dded .i.s preferably at | east about 0.0
1% by végi gmﬂpﬁ%ﬁ%mﬁgﬁly‘3&%@3@5’#&0@%&5{@9@@% by way of illustration only
and in no way should be construed as lLimting the subject matter of the
present application. Percentages 30 and parts are by wei ght unless

ot herwi se indicated. Exanples 1 and 2: Nutritional Conpositions 1 2 MAY
2005 WO 02/39834 PCT/EPO /13302 9 Two nutritional conpositions were made by
bl ending the required constituents. Their conpositions are indicated bel ow
intable 1. The conpositions are intended to be consunmed in the form of'

two oral supplenents per day based on enriched beverages or mlls product

dedserts. The total daily dose is intended to be 5 approximtely 300g or
300mL of composition. 1 2 MAY 2005 WO 02/ 39834

conposi ti qB6aS 3085,



PCT/ EPO1/ 13302 10 Table 1 Daily dose ?%W@ﬁﬁ
5Energy480kca | (1.6kcal/m ) 300kcal (1.0kcal/m) P/L/IC %EIl 4%
51928% / 30% /42% Protein g/100 m 10.5 (with 6.25 g soy7.0 Fat g/ 100mn
protein) 3. ¥Y2%8¥3tar bohydrate g/ 100m 20.610.5 10i n daifCyERYLEH2,

300m per 300m Na ngl88188 K ng350350 G ng290290 Ca ny200200 15P ngyl50150
Ca/P ratiol.31.3 My ng6060 Mh ug495495 Al U 13331333 20D I U 100100 E

| U120150 K1 ugl3.813.8 C ngl20120 Bl ngfo 250. 25 25B2 ng0. 30. 3 Niacin ng33
B6 ng2.02.0 Folic acid ug400600

300m /day I Daily dose

Table 1
Daily dose 300ml/day | Daily dose 300ml/day
5 Energy 480kcal (1.6kcal/ml) 300keal (1.0kcal/mi)
P/LIC %TEI 26% ] 24% / 51% 28% / 30% /42%
Protein g/100 ml 10.5 (with 6.25 g soy 7.0
protein)
Fat g/100mi 4.16 3.3
Carbohydrate g/100mi 20.6 105
10 in daily dose per 300ml per 300ml
Na mg 188 188
K mg 350 350
Clmg 290 290
Camg 200 200
15 P mg 150 150
Ca/P ratio 1.3 1.3
Mg mg - 60 60
Mn ug 495 495
A lU 1333 1333
20 DIU 100 100
EIU 120 150
K1 ug 13.8 13.8
Cmg 120 120
B1 mg 0.25 0.25
25 B2 mg 0.3 0.3
Niacin mg 3 3
B6 mg 2.0 2.0
Folic acid ug 400 600
Panto mg 1.00 1.00
30 B12 ug 3.8 10.0
Biotin ug 7.5 7.5
Fe mg 2.75 2.75
| ug 75 75
Cumg 15 1.5
35 Zn mg 15 6
Se ug 100 100
Crug 12.5 12.5
Mo ug 18.75 18.75
Inulin & FOS blend (30:70 6 6
40 blend) g
Lactobacillus cfu/serving Paracaseii 10" Johnsonii 10"
It should be understood that various changes and modifications to the presently
45 preferred embodiments described herein will be apparent to those skilled in the art.

Such changes and modifications can be made without departing from the spirit and



_Panto:ngl. 001. 00 30B12 ug3.810.0 Biotin ug7.57.5 Fe ng2. 752. 751 Iz m\ﬂﬁ?ﬁ Cu

ngl. 51.5 35Zn ngl56 Se ugl00100 Cr ugl2.512.5 M ug 18.7518. 75 I'nufin FGS

bl'end (30: 7&62 3ég;‘bl end) g Lactobacillus cfu/servingParacaseii 1010Johnsoni i

1010 1t shBQWHB&understood that various changes and nodi f iRGHERME33G ¢ he

-presently 45 preferred enbodi nents described herein will be apparent to
those skilled in the art. Such changes and nodifications can be nade

wi thout departing fromthe .spirit and 1 2{)MAY 2005 WO 02/ 39834

PCT/ EPO /13302 11 scope of the present invention and w thout di m nishing

its attendant vant ages. It i heref.are intended that, such anges and
rodi {1 cat 1 onOBs CavarEaen rhfion SRR Hilidty ARRISRRa R Qe EAPRIEG O
1. A conposiititherefbre linteadpd i thes sacl whaages fandr miodifications obé avefed by the
car bohydrate, a so rt:e of fat, a probiotic lactic acid bacterium and

addi ti onal | fPPPB@?‘E? aPPgosaccharides and inulin. 2. A conposition
according to claim1 which conprises one or nore nutrients or.  mnerals

5



sel ected fromthe group consisting of vitamn E, vitamn C. vitamn M. 2005
folic acid, vitamn B 12, copper, zinc and selenium 3. A conposition

" according to claim2 wherein the conposition conprises at |east ‘three
nitrients or nminerals selected fromthe,group consisting of vitamn E,
vitamn C, vitamn B6, folic acid, vitamn B 12, copper, zinc and

sel eni urg: 4. A conposition according to claim2 or 3 wherein the

conposi tF8Sompri ses vitanin B, vitanin C, vitanin B6, folic acid,

vitam n B12, copper, zinc and selenium5. A conposition according to any
precedi ng cl ai mwhich conprises one or nore nutrients or mnerals selected

f r om 1 heA granapositina ivdtich goniprises aisourceppiproteiny s sowsgrafcarbnhyidrate, a soureer n

A, vitam 1, vitanm.n B2, niaci d viitam.n D..6. i tion.
Aecor of 1t TBb & PEPPioBe gt il Racitenn afs Al HoRh GolerBTBSehAFidss and
nutrientigyles, M neral s selected fromthe group consisting of calcium

phosphorus, nmagnesium iron, vitamn A vitamn Bl, vitamn B2, niacin and
vitamn D. 7. A conposition according to claim5 or 6 wherein the

conpasi tjon conprises calcium . .phgsphorus, . magnesi u irqQn, vitam.n A

Vi t arfen ABSOmppEtian Aogording 48 et § WHIE fomiisises Ons ar RpEPHHERIS.REHRRTAL | o
any one spfechkPh thd GrduRBHESAE WLCYiviS KOy € VidkninBbk fe8LCi 0!
cal ci um derived from %‘Flfwgal clu AN AVENDED SHEET Emp f G 1 [T O gddﬁ G1
| | T: vitemih B12] toppat, ik andrsglenmmnO 02/ 39834 PCT/ EPOI/ 13302 13 9. A
conposition according to any precedi ng clai mwhich conprises one or nore
Pprpbiotic lactic acid bacterium selected fromthe group which consists of
par acasey . teria of C PN 2 . 0 0
wher ?iin%f %@ﬁ%ﬁ@%ﬁdggﬂ e@?ilﬁn% g&gre?qgct e_g i é)drﬁ??%e -nggijggggn?ségst??%% of
ST 11 ( dufriits erminstels setectedifroar theNtop-c2hsB)ing of vitamin Edviiamin €2 vitanediey
the nu r .NCCM -.1225) . - A conpositio ccording to any preceding claim
wher ei %é&%ﬁﬂ&ﬂ@%ﬁ‘&@mﬂ?ﬁ@ ’?Hg’arfcgﬁq?lswq’ﬁ' masses or anounts of

nutrients or mnerals (if present) per 300g of the

4. A composition according to claim 2 or 3 wherein the composition comprises vitamin E,
vitamin C, vitamin B§, folic acid, vitamin B12, copper, zinc and selenium

5. A composition according to any preceding claim which comprises one or more nutrients
or minerals selected from the group consisting of calcium, phosphorus, magnesium, iron,
vitamin A, vitamin B, vitamin B2, niacin and vitamin D.

6. A composition according to claim 5 wherein the compositioh comprises at least three
nutrients or minerals selected from the group consisting of calcium, phosphorus,
magnesium, iron, vitamin A, vitamin Bl, vitamin B2, niacin and vitamin D.

7. A composition according to claim 5 or 6 wherein the composition comprises calcium,

.phosphorus, magnesium, iron, vitamin A, vitamin B1, vitamin B2, niacin and vitamin D.

8. A composition according to any one of claims 5 to 7 wherein calcium is in the form of

milk calcium or calcium derived from milk calcium.

AN AMENDED SHEET

Empfuuo-u.cll VTCUVHT 11tV



.conposition: Vitamn E: about 1 [U to about 400 IU, Vitamn Q Zam\ptmﬂfmg
to about 300 ng, Vitamn B6: about 0.17 ng to about 3 ng, Folic acid:
about 40 .abput 800 ug, Vitamin B 12: about 0.24 ng to about 5ny,
Copper : ag‘%ﬁwﬁggprrg to about 3 ng, Zinc: about 1.5 ng to aBGE‘fEPﬂyl?i’@n?

-Sel enium about 7 ug to about 300 ug, Fructo-oligosaccharides and/or
‘inulin: about 4 g to about 50 g, Lactic acid bacteria: about 10E8 to about
| CE 12 cfu . 12. A conposi.tion accordijgg to any preceding clai mwherein

t he conposition conprises the follow ng nasses or anobunts of nutrients or

o abouk S RTor Bichui 409 Bhes i o TR Ao S it By ARt brabiotd

about 1146ty acidbatteriim3tbuted frowm thengroup: whivhutonkB@bpatacasdi cmid jdhASIAT

“vitam %D: about 501U to about 1501U, vitamin E about 5.0 U to about
150 | U acteria.

10. A composition according to claim 9 wherein the lactic acid bacterium is selected from the
group consisting of ST11 (deposited under the number NCCMI-2116) and Lal (deposited
under the number NCCMI-1225).

11. A composition according to any preceding claim wherein the composition comprises the
o following masses or amounts of nutrients or minerals (if present) per 300g of the

composition:

Vitamin E: about 1 IU to about 400 IU,

Vitamin C: about 6 mg to about 300 mg,

Vitamin B6: about 0.17 mg to about 3 mg,

Folic acid: about 40 ug to about 800 ug,

Vitamin B12: about 0.24 mg to about Smg,

Copper: about 0.3 mg to about 3 mg,

Zinc: about 1.5 mg to about 15 mg,

Selenium: about 7 ug to about 300 ug,

Fructo-oligosaccharides and/or inulin: about 4 g to about 50 g,
"} Lactic acid bacteria: about 10E8 to about 10E12 cfu.

12. A composition according to any preceding claim wherein the composition comprises the
following masses or amounts of nutrients or minerals (if present) per 300g of the

composition:

calcium: about 100mg to about 300 mg,
phosphorus: about 50mg to about 615mg,
magnesium: about 110mg to about 210mg,
vitamin A: about 1000IU to about 15001U,
vitamin D: about 50IU to about 1501U,
vitamin E: about 5.0 IU to about 150 IU,



