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20  towards older societies are increasing the incidence of illnesses which may be caused by
deficient or compromised microflora such as gastrointestinal tract (GIT) infections, constipation,
irritable bowel syndrome (IBS), inflammatory bowel disease (IBD)--Crohn's disease and
ulcerative colitis, food allergies, antibiotic-induced diarrhea, cardiovascular disease, and certain
cancers (e.g. colorectal cancer).

25 In recent years the commercial manufacture and marketing of functional foods (foods
which affect functions of the body in a targeted manner so as to bring about positive affects on
physiology and nutrition), particularly probiotic containing foods, has spread from the well-
established Japanese niche market place into the global marketplace. While a number of
probiotic bacteria of human origin are now being exploited commercially the science is still

30 emerging not only regarding potential applications of such products but also on how to improve
the efficacy as well.

Probiotics have been defined as live microbial food supplements which beneficially affect
the host by improving the intestinal microbial balance, or more broadly, as living micro-
organisms, which upon ingestion in certain numbers, exert health effects beyond inherent basic

35 nutrition. Cocktails of various micro-organisms, particularly species of Lactobacillus and

Bifidobacterium, have traditionally been used in fermented dairy products to promote health.
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flora is the ability of bacteria to adhere to the epithelial cells. Some bacteria present
marked tropism (affinity) for particular epithelial cells. The normal flora can then interfere
25  with the potentially pathogenic micro-organisms by competing with them for the receptors
on the cell surface. Commensal flora can also interfere with pathogenic micro-organisms
by producing bacteriocins, substances which inhibit the growth of other bacteria (usually of
the same species), or by providing an acidic environment through the production of short
chain fatty acids or by competing for the same nutrients. Other useful mechanisms are the
30 stimulus to produce natural antibodies with cross-reactivity, or stimulation of clearance
mechanisms. However, the latter are much less important.

Due to these mechanisms, the normal flora forms an effective barrier against
colonisation of the host’s surfaces by pathogenic micro-organisms. This is known as
"colonisation resistance”.

35 As may thus be easily inferred, any phenomenon that reduces the effect of these
microbial factors on the gastroenteric ecosystem can lead to serious problems for the

health of the individual. For example, treatment with broad-spectrum antibiotics eliminates
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problems result from lack of contact between the commensal flora and the immune
system. Through this everyday contact, the commensal flora teaches the immune system
how to distinguish between “self” and “non-self’. A great deal of epidemiological evidence
25 (and experimental tests conducted, for example, with germ-free animals) proves this
theory.

A significant increase in the rate of food intolerances and allergies (up 40%), and
autoimmune disorders (up 30%) such as multiple sclerosis, lupus erythematosus and
rheumatoid arthritis, has been observed in the economically developed countries since the

30 Fifties and Sixties, in parallel with the reduction in mortality from infectious diseases (due
to the availability of more and more antibiotics). These increases are the result of a
substantial change in the quality and amount of gastro-enteric commensal flora due to
incorrect use of antibiotics and an increasingly stressful lifestyle and also, in the case of
infants, to a reduction in breastfeeding. Indeed, it has often been reported that breastfed

35 children suffer from fewer food intolerances and allergies than children who receive so-
called “artificial” milk. Even more recently, the same correlation was reported for multiple

sclerosis (an autoimmune disease). Conversely, analysis of the morbidity of individuals
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stomach (under 1 million per gram), but the amount increases substantially in the ileum

(100 million) and enormously in the colon (100 billion).

25 Therefore there exists a need in the art for compositions that contain probiotic
materials that not only survive the manufacturing processing conditions but that then can
survive the gastrointestinal tract thereby delivering viable probiotic materials to the host in

need thereof.
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m 26r al sal tAs aspestadf dwt iaderftiooprovides for a probiotic composition comprising: a) a mixture

of probiotic components comprising Bifidobacterium longum 50 billion CFU/g; Lactobacillus
helveticus 150 billion CFU/g; and Lactobacillus plantarum 150 billion CFU/g; and b) a
carrier comprising: 1) a mixture of prebiotics comprising about 80% of the total carrier
composition; 2) lactoferrin in an amount of about 0 to about 10% of the total carrier

25 composition; 3) mineral salts selected from the group consisting of magnesium, potassium
and zinc salts, wherein magnesium is present in the carrier composition in an amount of
about 0 to about 100%; wherein the potassium is present in an amount of about 0 to about
100% of the carrier composition; and wherein the zinc is present in an amount of about O
to about 100% of the carrier composition; and 4) glutathione, wherein the glutathione in an

30 amount of about 0 to about 20% of the carrier composition.

In yet another aspect of the invention, it is provided a probiotic composition a) a
mixture of probiotic components consisting of Bifidobacterium longum R175 and Lactobacillus
rhamnosus R11; b) a prebiotic component comprising inulin and fructose; ¢) lactoferrin; d) a
mixture of mineral salts consisting of magnesium and zinc salts; and e) Saccharomyces

35  boulardii.
In yet a further aspect of the invention is provided methods of use of probiotic containing

compositions for the preparation of formulations for oral administration for the maintenance
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DESCRI PTION OF THE I NVENTION In adults, antibiotic treatnent, stress,

di etary inbal ances and di sease (especially gastroenteric disorders) alter
the quality and anount of the beneficial conmmensal flora. The probl em of
achieving a fast, efficient recol onisation process consequently arises.
This process is significantly facilitated by probiotics. It has now been
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f or0deadinbet salts, anidsoptiohalissaahasimyasté hat heprdveld|seindedl o theTheref ore, in
or der fﬁf.(ﬁ)rbo%gec% a‘tc%r obisgt icﬁzespésoduit th 16 ig caﬁa@lee if h6||LhC-iti ng. t he
desi r ed® (ITRRCEMRIPGHE SRECIqS A WEL &8 REOIBS B FSUP'SeIRlt NERE - SPRBT0FI ¢
cont ai ractign,coaiptsing andiohesstores the ghestinapbea dntmanaygek dhe vensaguenved ofof
probi ot cs as hee% tr.ansi tt'-tn?lg g@%er %aqiit roi nt egﬁgdlnﬁ?l Lract. fhe inventors
have found®tistPe na?rh%n BIY" Qe H’H%%d’[] 238t N€Snbi nat i on
W t h orspeaificafty; ehepearbpadifianscafrtpe irerehtion subibit @mhbhacddbdadot imysohed yatvivausf,
andfLor Lactobacillus plantarumw.th a rrier., conpri si prebiotic
o dper 07 AR doriRer R LB Mol e B REB Bl B85Er o ng mmgnesi um
zi nc and/ or Tpetasgiasitionk actofdarg ionthetimenBiohiate bestfere uharaotegisad ibgsa
i ncreased_suryival thr.ou (1 t he di.gestive tract and tzer.f re the .
compos o SRe i SunbeliP vile CEHORIRY Kt n BB oSl WL ETobl Ty der i ned
as a nunfifanmatoay asdpphmememoda@tihgicompgnént; aheradbisp dbile/ o deal motheshaniges h
favourabk Nkl uence t he E)gal h of the hast by inprovin he .
m ot oby B ol eie 4 R ESaries” TRRDk el b ma R T PPE PSR dh e et neatth
cogponemdsaled haveefavaneable repestussainsfih preveating madaiye dateetioeadnd phdzpt abl e to
that h%%'n%@&uénces of stress in general (especially physical and environmental stress).
Even though it has been shown that, at least for some probiotic strains, dead probiotics
can elicit a clinical benefit, the clinical outcome in humans for dead bacteria is not as robust as
for the viable cells. Therefore, in order to produce a probiotic product that is capable of eliciting
25 the desired clinical effect, it is necessary to ensure that the probiotic containing composition has
the highest percent cumulative survival of probiotics as they transit the upper gastrointestinal
tract.
The inventors have found that combining Bifidobacterium longum, alone or in
combination with one or more probiotic components, such as Lactobacillus helveticus,
30 and/or Lactobacillus plantarum with a carrier comprising prebiotic preferably inulin,
fructose and/or FOS; mineral salts comprising magnesium, zinc and/or potassium;
lactoferrin; the Bifidobacterium longum has increased survival through the digestive tract
and therefore the compositions exhibit greater efficacy.
Probiotics are traditionally defined as a nutritional supplement containing
35 (preferably) live microbes which favourably influence the health of the host by improving
the microbiological balance. Probiotic organisms must also be:

- normal components of the human intestinal flora or in any case readily



able to cross the gastric barrier, withstanding the action of the bile

aci ds and pancreatic enzynes; capable of specific adherence to the

i nt est i navoepiwdsei2sun - easy to use in clinical practi ®eeT/Ush@ofoi7iow ng
probi otic bacteria nmeet the above definition: |actic-acid-producing
bacteria in general. ct.obacilli (acidophilus, helveticus, bulgaricus,

pl ant ar um case??a?tﬁgt‘?ﬁt é,tﬁ%t%efbét@%i s and reuteri); - Streptococcus

t her nophi | us; Eabkertocnessuthef gaatricivgrriBi, fwitthe temdiirey therackiof iofl tha Bitedadidngodn The
m xture of probiotic_gcomponents according to this invention conprises at

| east two speci ggngﬁaﬁggﬁ@w%&sa ected fromthe group of bacteria

consi sting of: cafldle ddbpeadifis adimereocgtonhkedotestiaalidpitbslidrel vet i cus
Lactobaci |l us acidophil us gact baci.l | us rhamosus, and Lactobacill us

pl adtarum In aeﬁ%FoeVsree'(ﬁ‘ C'H{%‘gPW@hfe-of the i nvention, the probiotic
conposi t i onShedoiwwiag pBobiotilobacteea mest trenghione ddfiméteon. i ve and vi t al

m cr obi al agentf gre cqzjﬁatc)jl e ofb r eoi d _col oni,sati on, which soon |eads to
per for mance of (HEFPGILRECHENS: aﬂi r@r'Btg&?ﬁ%’n by means of direct antagoni sm
t owar ds pot ent i Hdtgbguili (agdepg/upoipalletidusnbulfamdushplantaruot, casdveriamoesus, t he
epi t hel i um progu?.t i on, of .bacteriocins; conpetition for nutrients and
substrates: cre&t§ 'Sna'?)q redqu?r vour abl e pH conditions and redox

m dooenvi r oanentS¥eptdepesis telmadp/oivsand t eachi ng of the inmune system

(macr ophagi c ac;ﬁ_i{l ation t}oosti ng of natural killer cells, increased
production of i Zerr%?cgr‘i’g,a%cﬁ‘élmbal ancing of T-helper 1 and 2 popul ations).
3) aci dificati oBififobbbericol bfidememd loogurent by rel easi ng | actate,

propi onate af@m% mixture of probiotic components according to this invention comprises at least

two species of bacteria selected from the group of bacteria consisting of:
15 - Bifidobacterium longum
- Lactobacillus helveticus
- Lactobacillus acidophilus
- Lactobacillus rhamnosus, and

- Lactobacillus plantarum.
20 In a preferred embodiment of the invention, the probiotic compositions comprise
Bifidobacterium longum.
These live and vital microbial agents are capable of rapid colonisation, which soon
leads to performance of their functions:
1)  protection by means of direct antagonism towards potentially pathogenic
25 populations (inhibition of adherence to the epithelium; production of
bacteriocins; competition for nutrients and substrates; creation of
unfavourable pH conditions and redox microenvironments);
2) stimulation and teaching of the immune system (macrophagic activation,
boosting of natural killer cells, increased production of interferons, and
30 balancing of T-helper 1 and 2 populations).
3) acidification of the colonic environment by releasing lactate, propionate and
butyrate.
The scientific community has recently focused its interest on the study and
characterisation of those strains which seem to be the best candidates for the
35 development of symbiotics (products containing both probiotics and prebiotics), namely
lactobacilli (acidophilus, helveticus, plantarum and rhamnosus) and bifidobacteria. These

different strains exhibit a variety of properties: ability to cross the gastric and bile barrier
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butyrate. The scientific community has recently focused its interest on the
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non-gel.at i n”hydroI%si n ancrl0 nonlxp(%%l e- o(glucO $| &1 a sacchaO([J‘ Iq/_tic and
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i so” o PRelyAt R B R s heley SEb B BFMTR R o el ' °
honof erprmtttnelsgfattgtsldlcgaar&j thetrerstdres saitst hngjemnatidsagnd viedrine. Tiedearefasorent i ng
speC|es a_of the rh nmasu es.in rtlc lar wer e

or 1 of nataesi P e hece e HATEY PEISRUSHR Helhun iR, SHlie, T T
They hdneterdicrinentmg as@ﬁnuﬂtaﬂve:hateam‘bemrﬁtngcsaadusch they only part I y share
1 other \SEHELERRE DR oL A s el MR OB ol o Rp
Yy i nprov S S f NK)
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e
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large ifgrtn%:'\ssgij &Srrﬂ@g r(iﬁclu8|fntgE"rgta(\:/?)rluQ r.%irgvaetlIiepsr’]diatnlp%}afl, Qiraprﬂgg %ahpeed by antibiotic
treatments, and recurrent diarrhea caused by superinfections with Clostridium difficile);
3) they are also reported to reduce colonisation of the upper airways by pathogens.
As regards colonisation, they are known to be resistant to gastric acidity, bile and
25 the high pH values typical of the large intestine where, after colonisation, they promote the
proliferation of bifidobacteria by favourably influencing the environmental conditions.
The genus Bifidobacterium comprises 28 species, and presents the following
general characteristics: Gram-positive, anaerobic, immobile, sporeless, catalase-negative,
non-acid uric, pleomorphic and acetic-acid-producing (as well as lactate-producing). They
30 also use ammonium salts as a source of nitrogen, and are able to synthesise many
vitamins. Finally, their development is influenced by the presence of bifidogenic factors
(oligosaccharides and peptones).
As already stated, during their transit and colonisation, lactobacilli and
bifidobacteria perform a series of actions, identifiable as physiological, such as reduction
35 of lactose intolerance; improvement of intestinal motility; reduction of serum cholesterol;
accumulation of proteolytic enzymes, proteins and vitamins; regulation of nutrient

absorption; reactivation of the permeability of the intestinal epithelium; and improvement



proliferation of bifidobacteria by favourably influencing the environnental
condi tions. The genus Bifidobacterium conprises 28 species, and presents
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Lact ob

r harmo?}éd%{)ﬁgtq_el /% olgggH"ls'F‘ E}“'a % glru:J OHPH Fggpg] E g%h?ggnlggg | L?Er e of

pr @bi otliactabanjios éetveficust |S|l$0¢)r1£@f0dh1|se1e/\zeltvau$ Rbat("Rés=lIBEX'); diodgtbéer i um | ongum
I's Bifidabacter Sy Loogumt RLLRp6elios ShdmAdsusIr 11 PREsEIN1Y), and that the
Lactobacillus plantarum is Lactobacillus plantarum R1012 ("Rosell 1012"). Lactobacillus
helveticus Rosell 52 is also known in the industry as a Lactobacillus acidophilus species
and therefore as used herein, Lactobacillus helveticus R52 may also be known as
25 Lactobacillus acidophilus R52.
Bifidobacterium longum R175 is available from Institut Rosell Inc. (Lallemand),
Montreal, Qc¢, Canada under product code 75119.
Bifidobacterium longum R175 is a strict anaerobe, consisting of Gram+ rods of
various shapes, isolated or in pairs (1-1.5 pm x 6 um). It forms small white colonies on
30 selective media. Bifidobacterium longum R175 is heterofermentative and produces both, |-
lactic acid and acetic acid during fermentation. It is catalase negative. In laboratory
conditions, Bifidobacterium longum R175 grows well in commercially available media for
lactic acid bacteria (RCM) at 37° C under anaerobic conditions. In particular, it is able to
grow on the following sugars (API 50 CH results after 48 hours at 37° C):
35

control - |galactose |+ |a-methyl-D- melibiose + | D-turanose +

mannoside
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Lact obaci |l us hel veticus is Lactobacillus helveticus R52 ("Rosel
that the Lactobacillus rhamosus is Lactobacillus rhamosus R11l (

52");
"' Rosel |

"W and twetotonsii2act obaci |l us plantarumis Lactobacil | esTalsasiaearm R1012
52 is also known in the

(" Rose
i ndust

her ei n,

aci dop
Rosel

Bi fi dob
of var
white

het ero
f er nen
Bi fido
| actic
partic
after

fol | ow
ek gshityl th CNCN

regi st
rhammo
and fu
Lact ob

as nu rrb’é‘?thMlﬂy@B'PS U.

|1
r

1012") .
é as a Lacto
by

b

uS-elugaset |

acillus a

~hart Ay

ci
(‘fL

ANt

Lactobaci | l us hel veti cus Rosel
dophi | us specie
§ ’F@QYH%SJ'UQP%@F beSkGowh as

S

and there

fo

Avrd ALl A

&

re

W@Bﬁtillus

as used

§ePbbaci |t
hi _ . B
Ew@m%Lmle

A~
I UUUQL,L Cl

P17

Raffuctagent

]
IrrTro

gum I'\J.I\J S
yrace@’g UQSSARENE U

A ]
avatliani

Heralgisdu

C

rom

Dc*@&% 0$€119.

IIIIDLILUL

0]
i

mRL75

olat'&o

bl%l

F‘Wy9

Cct—anaerone y

fs (1-1 .5

. D

consist

Bre

u amFTod
$t s snal

eE A, |

IeS On
f%

ﬁTECl ve n

'a%&f'rﬁ,

Birfidobacte

i
Il actic ci

un\ei ﬁg&ac

tlb

fu%%sied duri ng

'S

It
bac efiuml g

Fé)ﬂﬂozi?i VE
LRkl ol

"ﬁﬁée

& e

vveI

I'm Tabo
| in comme
der anaer o

CI ahn

gopd

Yy av

tgg

8P

g'torhedl af

u?%% Qact er

ld&ch

Lo gro

Zall(é{ 2

on

foll ow ng

ondi t
s%&%rs (A

15

[
a%& resul t

4@ Q s at

ng anti bi ot

reag
resi st an

E:ello%‘[ofs
r

OIF

dobacteri u
e: Lact obad

gM:s

R1
\

um
hel

@IC

t he

us R52 was

sus R11 was |r

egi stered

AfdnRRdIi t U

ﬁ‘%ﬁ &ur) as nunbeg,ids1722.
th CNMC (Institut

e
_La
ast eur)| a

SI’IU

oln!afés

er

rgher under
aci |l us pl an

]
t

u
d

BH®ftol9904
rum R1012

Aparticu

ltoskh
was reg

larly pr

e Canadi an4
istered wit
eferred m| X

pentgbigse

ec
Nns
Pr o

o0o0d | nsp
CNMVC (|

5o

tit
bi o

d@ﬁﬂéw-
ut Past eur

tic

conponents I S
ongum RL7S THeRsSE: RAFoREA

hel vet ipcofdeR52 i n conbi nati on wit h,

abl y Lactobacillus nl:.\ 1t arum R1012

Antimicrobiabt

pref er
m xt ur
colom
i nvent

accordi

consti

Lgar

O
a

T P
nd/ or

pre?

Lact obaci | | us pI ant arum

The above-identifie

Bl
era

éht

UU.

D1 Ol

nce

C
['us

ctobac

A éswlt%

specific
spectH-¢€

e‘\rtti‘mlpmh)alot i

gt and prol
i gn. Accordin

closgr esent
feration
gtoa pre

outham&ct
capacity
ef erred a

eri
idg
spec

for t

thereof

dose ity,
he purpose

t he conpos

ad
S @

h&@m@,
f the
itions

Hpitifint he in
fute the mxt

VeRidgon wi
ure of pr

édscéﬂm@

Obl ot'i cs

in
in

hifEruRRRSh €5

368 megct

eri

dudpfitle

Bacitracin

10 units

susceptible

novobiocin

30 mcg

susceptible

cephalothin

30 mcg

susceptible

penicillin G

10 units

susceptible

chloramphenicol

30 mcg

susceptible

Polymyxin B

300 units

resistant

erythromycin

15 mcg

susceptible

Rifampin

5 mcg

susceptible

gentamycin

10 mcg

resistant

streptomycin

10 mcg

resistant

kanamycin

30 mcg

resistant

sulfisoxazole

300 mcg

resistant

lincomycin

2 mcg

intermediate

tetracycline

30 mcg

susceptible

Neomycin

30 mcg

resistant

Vancomycin

1

30 mcg

susceptible




the foll ow ng anounts: Bifidobacteriuml|ongum?50 billion CFU g; -

Lact obaci | lus hel veticus 150 billion CFU g; Lactobacillus plantarum 150
billion GFO/2g10¥B1128n0t her aspect of the invention, the preftseeea20mixt ure of
probi oti c conponents conprises Bifidobacteriuml|ongum and Lactobacill us
rhammosus. The above-identified specific m xtures of probiotics present
characteristics of stability, adherence, colonising and proliferation
capacity ideal for the purposes of the invention. In a preferred aspect of

he i . . .M t the . . 1 . h
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f ol | owinugnemdUAR8: - Bi fidobacterium | ongum 50 billion CFU g Lactobacill us

h 150 _billi. Uag. | f d ' t.h i Xt f

broBi ot e corpaRertlrdgkisus Ratefars e Err i ShlEm el arEy =S ©

Bi f i dolactber iI1720 @nddontiRdriinden dubdet 608411 atuhe IGeman LRy odiihepectainl Agency.

Lact obaci | | h 1. 1 d t 0. enh L t

survi val of CREOBraBoR ey o s BT ea m e OhERL PEBeb

speci eswarber aoab8sed with a carrier conprising non-probiotic ingredients
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i s1gdm'.ni stered with a carrier conprising a prebiotic, the survival of the

Bi f PdobAct eri'um | ongumis inproved and/or enhanced. Prebiotics are
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the following amounts:

- Bifidobacterium longum 50 billion CFU/g;
20 - Lactobacillus helveticus 150 billion CFU/g;

- Lactobacillus plantarum 150 billion CFU/g

Yet another aspect of the invention, the preferred mixture of probiotic components
comprises Bifidobacterium longum and Lactobacillus rhamnosus.

The above-identified specific mixtures of probiotics present characteristics of

25  stability, adherence, colonising and proliferation capacity ideal for the purposes of the
invention.

In a preferred aspect of the invention, the compositions of the present invention will
contain the species of bacteria which constitute the mixture of probiotics in the following
amounts:

30 - Bifidobacterium longum 50 billion CFU/g

- Lactobacillus rhamnosus 150 billion CFU/Q.

In a preferred embodiment, the mixture of probiotic components comprises
Bifidobacterium longum, preferably Bifidobacterium longum R175 and Lactobacillus
rhamnosus, preferably Lactobacillus rhamnosus R11.

35 In order to enhance and/or improve the survival of the probiotic species it is
preferred that the probiotic species are combined with a carrier comprising non-probiotic

ingredients that not only serve as a food source for the probiotics but also help to enhance
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col oni sing capacity and reproductive capacity in the intestine. In chem cal
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Prebiotics are a family of food ingredients which are very different from one
another, and which stimulate and facilitate the growth of some bacterial species in a
different way from compound to compound.
The most widely studied prebiotics are inulin and fructooligosaccharides (FOS).
25 Inulin, described for the first time in the early 19th century, is found in many plants.
Inulin extracted from chicory is currently preferred for dietary use. The addition of inulin to
a product (which makes it a “symbiotic”) guarantees the presence of the nutritional
substrate essential to the physiological balance of the entire microbial flora. When inulin, a
non-hydrolysable polysaccharide, breaks down (which can only result from bacterial
30 action), it reduces the intestinal pH, thus keeping the environmental of the colon
uninhabitable for pathogen growth.
FOS are also widely used prebiotics. In chemical terms they are short-chain
fructans, and consequently soluble, with a degree of polymerisation not exceeding 8
carbohydrate units. From the biological standpoint, the addition of this mixture of
35 prebiotics appears to be suitable and successful: as recently reported, these prebiotics
considerably modify the composition of the intestinal microflora, for example increasing

the bifidobacteria from 20 to 71% of the entire intestinal population.
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they will seek a source of food. The synergistic relationship between the
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simultaneously with the arrival of the probiotic mixture.

As regards the prebiotic components, in this respect carbohydrates and fibers like GOS,
xylooligosaccharides, indigestible maltodextrins, inulin, isomaltooligosaccharides, lactitol,

25 lactulose and transgalactooligosaccharides may be employed, even though inulin, fructose
and/or fructooligosaccharides (FOS) are particularly preferred in the context of the present
invention. In a most preferred embodiment the prebiotic component comprises inulin, fructose
and/or FOS.

In a preferred embodiment the probiotic containing compositions of the present invention

30 comprise one or more prebiotics in an amount up to about 80% of the total composition. In a
more preferred embodiment, the prebiotic is a combination of inulin and fructose. The inulin is
present in an amount of about O to about 100% of the carrier composition; more preferably
inulin is present in an amount of about 10 to about 100% of the carrier; most preferably the
inulin is about 20% of the carrier. The fructose is present in an amount of about 1 to about

35  100% of the carrier composition; more preferably fructose is present in an amount of about 1 to
about 100% of the carrier composition; most preferably the fructose is present in an amount

greater than 50% of the carrier of the composition.
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about 100% of the carrier conposition; nost preferably the fructose is
present in an anmount greater than 50% of the carrier of the conposition. The
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reduction i asstu
more selected from the group consisting of magnesium, potassium, zinc, and optionally

copper and the salts thereof, including but not limited to magnesium gluconate, potassium
citrate, zinc gluconate and copper citrate.

25 As is well-known, during ilinesses, cell and tissue metabolism leads, especially if
associated with a loss of liquids, to a loss of sodium, potassium, magnesium and chlorine.
These electrolytes are essential to the correct functioning of the muscle fibre cells
(including the smooth intestinal muscle fibre cells), the electrolyte balance and the osmotic
balance of the cells and tissues. In particular, a reduction in the potassium and

30 magnesium reserves generates weakness, inefficient muscle contractions and a pulse
transmission deficiency in the neuromuscular plate, cramps. The addition of magnesium
and/or potassium prevents deficiencies in the event of stress, infection, increased
environmental temperature, physical effort, diarrhea, etc.

Magnesium is present in the carrier composition of the present invention in an

35 amount of about 0 to about 100%; more preferably magnesium is present in an amount of

about 5 to about 20%; most preferably about 14 to about 16% of the carrier composition.

Most preferably the magnesium is present as magnesium gluconate.
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musculoskeletal dysfunctions, and skin depigmentation. A deficiency during pregnancy can
lead to a lower birth weight of the baby. Copper, if present, normalises the immune
functions, above all helping to combat winter illnesses supported by common viruses.
25 Optionally, the carrier composition of the present invention may further comprise
glutathione and/or arabinogalactans.
Glutathione, also known as GSH, is a tripeptide consisting of glycine, cystine and
glutamate. It operates inside the cells as a cofactor of the enzymes glutathione-
transferase and glutathione-peroxidase, which are used by the cells to demolish lethal
30 molecules such as hydrogen peroxide. Due to the presence of a sulphydryl group,
glutathione can pass alternately from the reduced form to the oxidised form, acting as an
antioxidant. Due to its ability to react with oxidising substances such as free radicals,
hydroperoxides and lipoperoxides, it is therefore essential, and is considered a key
enzyme in preventing cell aging. Although it is a peptide, gastroprotection is unnecessary
35 Dbecause it is poorly hydrolysed by the gastric juices and the peptidases present. Oral
absorption is very good, and takes place in the intestine. It was also administered recently

at high doses to patients undergoing oncological and HIV treatment. The product is very
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functions, above all helping to conbat winter illnesses supported by common
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Optionally, the compositions of the present invention further comprise
saccharomycetes or yeasts. The presence of saccharomycetes or yeasts (if used) is
justified by the fact that they release trace elements and vitamins with nutritional value and

25 compete with pathogens. Yeasts may also be employed in the form of a lysate enriched
with glucans, i.e. polysaccharide structures which limit bacterial adherence of pathogens
to the intestinal mucosa. According to a preferred embodiment, the compositions
according to the invention may contain in particular Saccharomyces cerevisae and/or
boulardii. According to a particularly preferred embodiment, the Saccharomyces boulardii

30 employed by the present invention is Saccharomyces boulardii ATCC 74012.

As regards the further optional addition of ingredients which are not directly probiotic,
their main aim is likewise to provide an additional prebiotic advantage; the foregoing applies e.g.
to cysteine transporters, such as N-acetylcysteine and the like; the same applies to ingredients
with a chelating action on free cations and anions like procyanidins, anthocyans and catechins

35  with any degree of polymerisation, and the like; and the same applies to elements which already
modulate the immune response at enteric level, like the various species of Echinacea, Uncaria

and Astragalus. Finally, the same applies to the addition of macro- or micronutrients and water-
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pat ches), thus causing a reduction in the pathogenic fraction
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b) a carrier comprising:
1) a mixture of prebiotics comprising about 80% of the total carrier composition
25 wherein the prebiotics are inulin and fructose, wherein the inulin is present in
an amount of about 10 to about 100% of the carrier composition; most
preferably the inulin is about 20% of the carrier and fructose is present in an
amount of about 1 to about 100% of the carrier composition; more preferably
fructose is present in an amount of about 1 to about 100% of the carrier
30 composition; most preferably the fructose is present in an amount greater than
50% of the carrier of the composition;
2) lactoferrin in an amount of about 0 to about 10%; more preferably the
lactoferrin is present in an amount of about 0.1% to about 5%; most
preferably the lactoferrin is present in an amount of about 0.5%;
35 3) mineral salts selected from the group consisting of magnesium, potassium
and zinc salts, wherein magnesium is present in the carrier composition of

the present invention in an amount of about 0 to about 100%; more
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IS present in the BE?rSFﬁE?S 5'(5‘81%%9%9 t he present invention in an anount
of about 0 t4p abouglulfibfinenwhermiretrer gibtayhibme anprasentrib tlgué cadnieutoﬁ.pbgitia:h)out
e e ey e Tl SR SRl of Ao BB AP B,
an anount of about pefermbgbgiutattiondis presentpn eheanadaint gbabastsi. do iaboptr #Bent i n
angmount of about .0, 1 {3 2BRMbot? Kos BPRE e Zotosiout 5% of the

Further particularly preferred compositions of the present invention contain:

a) a mixture of probiotic components comprising Bifidobacterium longum R175 and

Lactobacillus rhamnosus R11; and Saccharomyces boulardii; and

b) a carrier comprising:

20 1) a prebiotic component consisting of inulin and fructose;
2) lactoferrin;
3) a mixture of mineral salts consisting of magnesium, potassium salts and zinc
salts; and
4) glutathione.
25 According to a preferred aspect of the present invention, the herein described
compositions will be used to prepare diet supplements.

The compositions according to the invention could be formulated suitably for oral
administration, and will be prepared according to conventional methods well known in
pharmaceutical technology, such as those described in Remington’s Pharmaceutical

30 Handbook, Mack Publishing Co., N.Y., USA, using excipients, diluents, fillers and anti-
caking agents acceptable for their final use. Exemplary additional ingredients include citric
acid, magnesium oxide, silicon dioxide and other ingredients one skilled in the art would
appreciate.

The compositions according to the invention could be formulated, for example, in

35 the form of soluble sachets, orally soluble forms, capsules, tablets chewable tablets, multi-
layer tablets with time- and pH-dependent release, and granulates.

The compositions of the present invention can be used to enhance and/or improve
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carrier conposition and further the potassiumis potassiumcitrate; and
further wherein the zinc is present is present in the carrier conposition
of the prweento/smzenti on in an anount of about 0 to abowrCTABS¢M/0RATIE
preferably zinc is present in an anmount of about 0.1 to about 20% nost

f | v. ab % of . i . iti d v '
bt esenthaviaDinf skl GheouRir Sorbharo R iR T GTErEeAral | o
pr esentimproviehtee wabilite bf Bifmpbsd:tb'riom lohgdrhe Saicesetitodsrooerdrisermiximgaheanount  of
resent i.n_an

about Q ta about 20% re prefer utat one i.s anpunt
o abodr e Bhaiit ) oplie s it B BrB s Spf PhE Eiphifafdh R
conposidnieant. mﬁerptrblelbtupapemesj bad la)canmafc&rrmmckurtg)am:apemrwlIpbffe&:ta/epafrasmt
mvgntlin conta PAa éth re og el[ﬁroglj i C corrﬁﬁ% nts conp risi N9 alts:

Bi f PdoBACE ch?ﬁ 'Ry 7o HITE HEE o ce'c YL 8MPHERR s%&‘ie QA sats,
Saccharaonmpmuboallmfthcm;/e antbub) o’alacmfer'rierandarmubnalllmg thébapaupca&lyl affeictive
conmponent cg f Ptt tﬁ% 'an|e' eand fruct S€: S%) H]h Jin n% i3 nélxture
of ni néAUNSEf BT E‘sti ng 8f RGNS BRI '¥é’f AREMAIR0 Sl ¢ s;
and 4) apbropatteitotie com@mrmemgnmmt af preterial thet emsetutesoi thbhaepepﬂc%ymffectuve

I nventi_on he her ei scri bed sitions sed to, prepare diet
supp erromeet Vied SeEhiBitiE M SuETRRR ol ey afhe e ke, B B° pAHcaf

f orloul ahageria Lthem:utg of antmlorsalatlcadan@bstmeadosage famdussd| A tHeeagaudpally effectteor di ng
to convention known utlcal chpal ogy. uch as
those dERuPP R e AT el BB AR S B sk B e R g
Co., N.c¥nsidé&iStion ofssuahy fa:{mrspretsncedtriamnnfShe Matdrlerd;emands anthecddsirad agent s
accept %pl e for their final use. Exenplary additional ingredients include
citric aere magnesi um oxi de, silicon dioxide and other ingredients one

skl |1 epl I n {The sach fovoull diedmongmsiioas, é’hberceonpesurﬂoednsreasiabiedjpng staragbat

| n\ﬁsnt I on ouI d age formul ated, for exanple, in the formof soluble sachets,

ora |yrg%m BI'8=FoY Fs, capsul es, tablets chewable tablets, nult i
Additionally, the compositions of the present invention can also be used to improve

and/or enhance the therapeutic effect of the probiotic materials. Since the compositions of
the invention have exhibit improved probiotic survival, the formulations are believed to
have greater efficacy since a greater amount of the probiotic survives transit through both
20 the upper and lower gastrointestinal tract. Accordingly, the compositions of the present
invention can be used to improve and/or enhance the gastrointestinal health and/or
immunity in a human subject in need thereof.
Some examples of formulations according to the invention are set out below.
Notwithstanding that the numerical ranges and parameters setting forth the broad scope of the
25 invention are approximations, the numerical values set forth in the specific examples are
reported as precisely as possible. Any numerical value, however, inherently contains certain
errors necessarily resulting from the standard deviation found in their respective testing
measurements. The following examples are intended to illustrate the invention without limiting

the scope as a result.

30 The following Examples are offered to illustrate the claimed method and its practice.
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| ayer tablets with tinme- and pH dependent rel ease, and granul ates. The
conpositions of the present invention can be used to enhance and/or

i mpr ovet wowvombisii2zby and survivability of the probioticrPepas2@s/020m2 e
particularly to enhance and/or inprove the viability of Bifidobacterium

| ongum Sai d net hods conprise m xing the probiotic conponent that conprises
Bi fi dobacterium | ongum al one or in conbination with one or nore probiotic
species and a carrier conprising apBXemppestically effective amount of one
or nor reqiqtics; a therapeutically effective anount of one or nore
ninerahlggﬂ%gf-a t herapeutically effective anount of lactoferrin and

opti onNAME GF CtampoRENTEal |y ef fective amount of gl utathi efgsaéetused
herein/ " " i i ds appropriate to

t he conPeohiotighdatarielint of a material that constitutes a therapeutically
of f eCt I e AR nefleliess RESAI 8 N0 L 9 sbafiioh Brapgh as the pot engyaaghficacy,

and the li1ke, o e particular material, the route of adm nistration, and
on t he Riidehgstarsimrionged RIVE her apeut iSOAillign &gt i ve anmount of 2&0PArti cul ar
mat eri al hygﬁ of4 c@rgliv: i1l in the artomi due
considgfggﬁgﬁmgfigt@ﬂhﬁggg%?g. The Jggégh?€g¥}2§ of the nateri%?mggpends on
the desired dosage. The such fornul ated conpositions, as herein described,
are stafle.upan, storage at roomtenperature. Additionally, the conpositions
of the ?gg%ﬁ aFﬂVﬁhtion can al so be used to i nprove and/or enhance the

t her apepddriestfirh egideof the probiotic materials. Since the conpogiuuens of
the invention have exhibit inproved probiotic survival, the fornul ations
are belMAne§iud ohgePBalgr eat er efficacy since a greater anount &f1£8é

pr obi otd 1\ transit through both the upper and | ower
gastro#ﬁ#ggﬁfﬁgﬁﬁﬁ?act. Accordi ngly, the conpositions of the prégggt

i nvent izZimc glanoteteused to i nprove and/ or enhance the gastrointetliial heal th
and/ or W nity in a human subject in need thereof. Sone exanpgﬁp Qf
formul &'MEN¥4%%cording to the invention are set out bel ow. Not @RSt anding
t hat t hectufereini cal ranges and paranmeters setting forth the broat3sdope of
the invention are approximations, the nunerical values set forth in the
speci f iCOPPRAAYR are reported as precisely as possible. Any nuféffcal

val ue, h@gwever, inherently contains certain errors necessaril gooesol ting
fromthe standard deviation found in their respective testinq n$a§grenents.
The fol™BHPRY exanples are intended to illustrate the inventi @R WPPhout
limting the scope as a result.

Additional (optional) excipients

Sucralose 4.000
Acesulfame K 12.000
Flavouring 150.000
Aerosil 200 40.000
Colouring: E124 2.200
Colouring: E102 1.000
Anhydrous citric acid 220.000

The formulation described above is prepared as follows: Lactobacillus Plantarum,
5 Lactobacillus helveticus, Bifidobacterium longum, are mixed with inulin and blended at 32rpm
for approximately 10 min. Thereafter, fructose, magnesium gluconate, zinc gluconate, citric
acid, flavor, potassium citrate, magnesium oxide, silicon dioxide, glutathione, potassium
acesulfame, lactoferrine, and sucralose are added to the mixture and blended at 32 rpm for

another 10 min.
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The follow ng Exanples are offered to illustrate the clained nethod and its
practi ce. EXAMPLES Exanple 1 nyg/sachet Probiotic Material: Lactobacillus

hel vet i cwoORomrisli1262 150 billion CFU g 73. 333 Bifi dobactemriuseoivoegum R175
50 billion CFU g 20.000 Lactobacillus plantarum Rosell 1012 150 billion
CFU g g ooq %rri er material: Magnesi um oxide 4 1.446 Magnesi um gl uconate
341 .2 iumcitrate 138.290 Zinc gluconate 111 .111 d utat hi one

20. 000 Lact oferri n 1 1 . 364 Copper citrate 2.834 Inulin 500.000 Fructose
1291 . 1L\J L\ AL LR ALL%) “t: UIIOlI \ CI\L’I |JI Cllt ) SUC'a! Ose 4 OOO ACGSU! f nE K
12. oooNﬂl\&E&ﬁP@@ﬂH@NEU 0 Aerosil 200 40.000 Col ouri ng: EMgsazhebo

Col our 'ng: EI02 1. 000 Anhydrous citric acid 220.000 The formutatio
descri bed above is prepared as follows: Lactobacillus Plantarum
Lact obdiobiietic msiteraliscus, Bi fi dobacterium | ongum are mixed with inulin and
bl ended E‘I:ha%):n%%% RbuaRpr oxi mat el y 53Q.; m)r? F‘U}gr eafter, fructosg, pgggnesi um
gl uconate I'n uconate, citric aci dJ F potassiumcitrate,
nagnesBUtdO@ﬂcf@dynUbhgerﬂ%m de, §PWilhemMCoNEg pot assi um acesu?9. Qﬁ@,

Lgft Of @LEABE A FhamfdsBh $eRed 2dq8H plifod BRUM Xt ure and bl endggggy 32 rpm

Carrier materials:

Magnesium gluconate 511.945
Zinc gluconate 50.000
Lactoferrin 11.364
Fructose 2585.024
[nulin 500.000
Additional (optional) excipients

Apricot flavouring 502168AP0551 70.000
Anhydrous citric acid 50.000
Colouring: 1% betacarotene 28.000
Sucralose 7.000
Aerosil 200 20.000
TOTAL 4000.00
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anot her 10 m n. Exanpl e 2 NAME OF COMPONENT ng/ sachet Probiotic materials :
Saccharonyces boulardii 20 billion CFU g 100. 000 Bifi dobacterium | ongum
R175 50 bwbl20mms@R6/ g 20. 000 Lact obaci |l us rhamosus Ro®elrtusidiodz@1bi | i on
CFU g 46.667 Carrier materials: Mgnesium gluconate 511 .945 Zinc gl uconate
50. 000 Lactgferrin 11 .364 Fructose 2585.024 | nulin 500.000 Additi onal

(opti or%é}m@ﬁg pi ents Apricot flavouring 502168AP0551 70. 000 Anhydrous
citric acid 50.000 Col ouring: 1% betacarotene 28. 000 Sucral ose 7.000

Aer osi [—200—20--000—TOTAL—4000-00Exanple—3—nglsachet—Probi otiec—rateri al s:

Lact obdAMERF REINBONENT Rosel | 52 150 billion CFU g 73. 333"®ea¢hkRibact eri um

| ong Urp didac Patkihld:0n CFU g 20. 000 Lactobaci t rus prantarum Rosef| 1012
150 bi Iﬁon %&W"‘g lé%._OOO Carrier: Mgnesium oxide 4 1.446 Magnesi um
gl ucondtectabatillug ge/veticessBrseH 22 t r at d5038lliog@Fa/ac gl uconate 11713.3831

A ut at H;206 2% AP longum R175 50 billion CFU/g 20.000
Lactobacillus plantarum Rosell 1012 150 billion CFU/g 20.000
Carrier:

Magnesium oxide 41.446
Magnesium gluconate 341.297
Potassium citrate 138.290
Zinc gluconate 111.111
Glutathione 20.000
Lactoferrin 11.364
Inulin 500.000
Fructose 1335.678

Additional (optional) excipients:

Sucralose 4.000
Acesulfame K 12.000
Flavouring 150.000
Aerosil 200 40.000
Colouring: E124 2.200
Colouring: E102 1.000
Anhydrous citric acid 220.000
TOTAL 3000.00

The formulation described above is prepared as follows: Lactobacillus plantarum,
Lactobacillus helveticus, Bifidobacterium longum, are mixed with inulin and blended at 32rpm
5 for approximately 10 min. Thereafter, fructose, magnesium gluconate, zinc gluconate, citric
acid, flavor, potassium citrate, magnesium oxide, silicon dioxide, glutathione, potassium
acesulfame, lactoferrine, and sucralose are added to the mixture and blended at 32 rpm for

another 10 min.
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Lactoferrin 1 1 .364 |Inulin 500.000 Fructose 1335.678 Additional (optional)
exci pients: Sucral ose 4.000 Acesul fane K 12. 000 Fl avouring 150. 000 Aerosil
200 40. 00W0Goloagnizag: E124 2.200 Col ouring: E102 1.000 Achyrse@o®2avitric
acid 220.000 TOTAL 3000.00 The fornul ati on descri bed above is prepared as
foll ows. La(it gbaci | lus plantarum Lactobacillus hel veticus, Bifidobacterium
| ongum XIMP'%i*xed with inulin and bl ended at 32rpm for approximtely 10

m n. Ther eafTherproficticcépesies cvatpires ionheg fantalaédre of déstabed cBxalbie3 weard tdsted

id, fl . iumcitrate, ' id i) di.oxi.d .
ocL . I R AT AT RSB Sh BRI mates o
t he m xbopesidod ob tren dedett indahtibp nasft com@anred e thel thdividuaExaams, ewdreTiested in a

. Y ned h At P b . hit 3
her8 ¢ aufRERTE HlpdRieo" T bie s IR gfote ris RS BF b s O VAo
t he pr oloda ican Stmaatescanditibhe irc tvepgsstrid chmanddertdmel gmab ietdsting\véthd bumars, and
conpared to the

Comm S B D Bl AR R BLE oL OTES AL B e B
nodel qastreintesiired @actondi tions in the gastric chanber and small intestine of
e o, S S PN aP B¢ B LU EPRTABER SV St s ©f
cortposi(talamy fofmikg amjis, eor &R <f 6B 110 10EME EUcondrainreeatica. tWhe thermdividuafievels
0 O Ot Sobbal A B S Ponh 5t st FE e
In thga e@olrrptuaihtqpemtifiaﬁ b&)nhitrbb!al Blatlwgwasassessed., t he anount . of each strain
(ég%nt i fied tﬂ%ct%géi u%'h%llveﬂlcl?s:[é.[}g( 1\8%5:041?“ obaci |l us helveticus 8.0 x 10E9
Lactobacillus plantarum 8.7 x 10E8 CFU
15 Bifidobacterium longum 9.1 x 10 E8 CFU
The level quantified for each probiotic strain in the composition of Exhibit 3 was the
target level used when testing the individual strains in the TIM-1 model. In other words, the
level of the probiotic strains, whether in the product or individually, was set to be 8 x 10ESQCFU
for L. helveticus, 8.7 x 10E8 CFU for L. plantarum and 9.1 x 10E8 CFU for B. longum.

20 In the actual experiments, the individual probiotic strains and the composition of Exhibit 3
are administered with a meal (light European continental breakfast). So, the final amount of
each strain, when mixed with the meal, was confirmed and thus, the average starting level for
each probiotic that was used, both individually as well as in the composition of Exhibit 3, was:

Lactobacillus helveticus 8.6 x 10ES CFU

25 Lactobacillus plantarum 7.0 x 10E8 CFU

Bifidobacterium longum 1.4 x 10E9 CFU

The results of the TIM-1 test are outlined in the Table below:

Probiotic Strain % Avg % Colony
cumulative | cumulative Forming Units
survival survival (CFU)

Lactobacillus helveticus | Run1a | 2.20 1.4 1.2 x 10E8 CFU

Run2a | 0.44
Run 1b | 2.55
Run2b | 0.49
Lactobacillus plantarum | Run 1a | 12.45 9.7 6.8 x 10E7 CFU
Run2a | 5.63
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These data show that there is a synergistic effect of the composition. More specifically, the

number of Bifidobacterium longum probiotic cells that survive transit thru the upper

gastrointestinal tract is more than 1000-fold more (greater than 3i.410) than when tested without

the other probiotics and carrier. The Bifidobacterium longum when administered independent of

10

the composition of the invention did not demonstrate robust survival.

In fact the Bifidobacterium

longum had only a 0.02% cumulative survival when administered by itself compared to 42.9%

cumulative survival when administered in combination with Lactobacillus helveticus,

Lactobacillus plantarum and the carrier comprising: a prebiotic (inulin and fructose), zinc

gluconate, magnesium gluconate, potassium citrate; glutathione and lactoferrin; and optionally

15

citric acid, magnesium oxide and silicon dioxide.
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b) a carrier conmposition conprising: 1) one or nore prebiotic conponents;

2) lactoferrin; 3) one or nore mneral salts; and optionally 4)

gl ut at hi ome.20fd/81iBhe conposition of claim 1 wherein theprpraisc@biozo712
conmponents are selected frominulin, fructose and fructooligosaccharides. 3
. The Ltd claim1, wherein the mneral salts are one or nore

sel ect gﬁ%ﬁﬁﬁ@g@%up consi sting of magnesi um potassium copper and zinc
salts. 4 . PFhwobiotipcsnpaositionetcombasing:1, wherein the probiotics are present

i n an anount_ of about: Bifjdobacterium!| ongum R17 O,billjon CE ;

Lact obact 11 @8 nale 8t MerPreBiats B aNR, sOReiY BARRPeLelab BT e o8l ar um
R1012 150 bil || anle@stldng.spbcies diteactarizmasdctedoirono thecgrauproBBbgctertaeroabintindief

potasei um i 3 pot dceptresy e mdgusF T ARSAeRlS bebr B ol PRl o o

the zinc is zinplagtanga®atoa2; éhd The conposition of claim3 , wherein the
copper is cqpper. citrate. 9.. The conposition of claim2 , wherein the
prebiotic is’a AHSRLTIF &OPOTIAN T RISHY r uct ose. 10. A probi otic conposition
conprising: a) a)nond armeorefprétiotn aihiponentsponent s conpri si ng Bi fi dobacterium
| ongum 50 billi ?g ICFUE%. Lactobacillus helveticus 150 billion CFU g; and
Lact obacillus p ntagtlo ™50 billion CFU g; and b) a carrier conprising: 1)
a m xture of prépiaid asmaeminesl sditsaaalopt®étyof the total carrier
conposition; 2) qut oEerri n in an anount of about 0 to about 10% of the
total carrier 03 %gﬁa r]'%ﬂ‘?; 3) mneral salts selected fromthe group
consi st2. ng dheragpesitiomdf gainabwhengirethd prebiaticsahipsnenth arecseteated)ings linuiing s
present. ip the carrier conpposition in an anount of about O to about 100%
wher ei rgrutc%ée%gi%'gtloﬁ qsgccgggé%%t in an anount of about O to about 100% of
t he cardi er Therpopositiamof daioh Wndreedim tHehreinerahsaltssarp ves enmorasalectegrfyomtthef
about Q to aboui. 1%{)% of the cgrr.i er corgoosi tian,,.and 4) gl utathione,

[

wher ei ﬁr?Wecoafﬁ "33 R VAL SRR ROk ©oFP 5883?'”5 S?I(Ss'about 20% of the carrier
conposi4 i on.Thétompdkigort ofngiaisi 1, iwdneredh thel @obiollds, aredpersentintaneanmunbofdbons are a

M XEUr G000 a0l 8%l R 85 Biion CFU/g: Lactobacillus helveticus R52 150 billion CFU/g:
and Lactobacillus plantarum R1012 150 billion CFU/g.

5. The composition of claim 3, wherein the magnesium is gluconate.

6. The composition of claim 3, wherein the potassium is potassium citrate.

7. The composition of claim 3, wherein the zinc is zinc gluconate.

8. The composition of claim 3, wherein the copper is copper citrate.

9. The composition of claim 2, wherein the prebiotic is a mixture of inulin and fructose.

10. A probiotic composition comprising: a) a mixture of probiotic components comprising
Bifidobacterium longum 50 billion CFU/g; Lactobacillus helveticus 150 billion CFU/g; and
Lactobacillus plantarum 150 billion CFU/g; and b) a carrier comprising: 1) a mixture of
prebiotics comprising about 80% of the total carrier composition; 2) lactoferrin in an amount of
about 0 to about 10% of the total carrier composition; 3) mineral salts selected from the
group consisting of magnesium, potassium and zinc salts, wherein magnesium is present
in the carrier composition in an amount of about 0 to about 100%; wherein the potassium
is present in an amount of about 0 to about 100% of the carrier composition; and wherein
the zinc is present in an amount of about 0 to about 100% of the carrier composition; and
4) glutathione, wherein the glutathione in an amount of about 0 to about 20% of the carrier
composition.

1. The composition of claim 10, wherein the prebiotics are a mixture of inulin and
fructose.

12. The composition of claim 11, wherein the inulin is present in an amount of about

26



12. The conposition of claim1l , wherein the inulin is present in an

anount of about20% of the carrier conposition. 13. The conposition of claim
11 , wherwonotomsifasuct ose i s present in an anount of abeut/ise8woiTihe
carrier conposition. 14. The conposition of claim 10, wherein the nmagnesi um
IS mag%%g' ug%%l yconate. 1. The conposition of claim 10, wherein the zinc
is zin (‘:ﬁ’ﬁ N A 'cporrposi tion of claim 10, wherein the potassium

i s pot assi umhei dongdositioh7of cldi@ Tiongheseihitiod fraEtosk ad prebdnt iwreer @nouithef about
magnesigé? %conarlrte és ion.an anount of about 14%to about 16% of the
carriercd Si O o' Sithoé"corrposi tion of claim 15, wherein the zinc

gl uconatde i §hiercoarpogitiomndf obdimatl) wihebéindhe hiegneaium Brmagmgsieh tglwonafd. The

conposi tion_of claim,16, wherejn the potassiumcitrate is present in an

anount 18t aBDgesRItpiR iy | SR SaE B 25 IS alS mposi ¢ 1 on of ol ai m

10, furteher Thempmmisitpnofelam 1) wheaeidithe pomssiuos srpdtaseiorn le@traje oup

consi stjng phar naceuti.cal.l ccept.ahl e flavourings reservatives

ol or arire. SeBRRIRRRNG o SripRdh plaoheRiL PERende 15 4T ainb: o

agent s.abdilit 14%po @boat 18%cd o sartriconompogitiosi ng a) a m xture of probiotic

corrpone@t S rési St ior% .oof fBi fii d,gg)a teerii ym I on%gm Rlzea alnd nLacct)Lg{ﬂagi L)Iou

 hamosds RITE GnRoshionfatail Rommisaihe SR doGan(Sis Tam o dne pPat ose:

c) | actset ef thencardgr eompodtitivre of m neral salts consisting of magnesi um and

Gl o mod 1 I8 SSTRRSIETN TS [ B A e PaleRe gL altisGr Fan 1) rg i

pr epar aff iaboud%faditineitatieonsmposition.al adm ni stration for the maintenance

et of A% 1 e esdr SRL R SR cPmBRaus e PHESE R b ey o e *

Bi f i dolgaaipecdngistihgoipharbacdutically acoeptabls iflagouring i pngservetives, faotbodrast er i um

| ongum wi tg Lact obaci | Iéj hel \1 ti cus R52 and Lactobacillus plantarum R1012,
o RS et

wher ei 0 CH n?{f‘r\?f?}%{?n%f [*Bhe RS Srrproved. 24. The net hod of
claim 23, wherein the conposition further conprises a carrier conprising 1)

8B$i g:} I;ezfl)oEFo%ilo?itcicgmfbg%gnngonr%psrisin%) | actoferrin; 3) mneral salts; and

a) a mixture of probiotic components consisting of Bifidobacterium longum R175 and

Lactobacillus rhamnosus R11;

b) a prebiotic component consisting of inulin and fructose;

c) lactoferrin;

d) a mixture of mineral salts consisting of magnesium and zinc salts; and

e) Saccharomyces boulardii.
22. Use of compositions as claimed in one or more of the preceding claims as such or for
the preparation of formulations for oral administration for the maintenance and/or restoration of
intestinal health and for preventing dysbioses of any aetiology in mammals.
23. A method of improving the survivability of Bifidobacterium longum bacteria comprising:
mixing the Bifidobacterium longum with Lactobacillus helveticus R52 and Lactobacillus
plantarum R1012, wherein the survival of the Bifidobacterium is improved.
24. The method of claim 23, wherein the composition further comprises a carrier comprising
1) one or more prebiotic components; 2) lactoferrin; 3) mineral salts; and optionally 4)
glutathione.
25. The method of claim 24, wherein the prebiotic comprises inulin and fructose.
26. The method of claim 24, wherein the mineral salts are selected from the group consisting
of magnesium gluconate, potassium citrate, and zinc gluconate.
27. A probiotic composition comprising a mixture of probiotic components comprising

Bifidobacterium longum 50 billion CFU/g; Lactobacillus helveticus 150 billion CFU/g; and
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gl utat hi one. 25. The nethod of claim 24, wherein the prebiotic conprises
inulin and fructose. 26. The nethod of claim 24, wherein the mneral salts
are sel ecwedofwmsm26he group consi sting of magnesi um gl uecmaiseo10poi7assi um
citrate, and zinc gluconate. 27. A probiotic conmposition conprising a

i Bi fidob

o1 o eglatPRes 2iata el PRUEMoh CoUR: aB BhsridnoPanSod s HRuR APRbERS 1 1 us

pl alr;jt a[o_umpih'Eiag frdlih iroan @Eblug of abmtaoyaoﬁthfcamuenﬁﬁd ffwa;%s? |gfamaﬁrtauggcr>f(r3greater .
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