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Background to the invention

Lactic acid bacteria, otherwise called lactobacilli or lactobacteria, and
bifidobacteria are extensively used in the food, nutritional and phar-
maceutical fields, thanks to their multiple beneficial activities.

One of the most interesting aspects of lactic acid bacteria and bifido-
bacteria is their use as ‘starters’, whether lyophilised or not, in the
production of various dairy products. Given their poor or non-existent
solubility, there is the problem of their dispersion in agueous media,
which, in this field, presents itself in the form of having to disperse a
small amount of lyophilised product in a large amount of liquid prod-
uct (e.g. milk) to be transformed.

One of the first modes of administration of lactobacilli and bifidobacte-
ria, in addition to the ‘natural one via the consumption of yogurt, con-
sists in suspending them in a drinkable liquid medium. This suspen-
sion has particular organoleptic characteristics and a generally milky
appearance, rendering it poorly acceptable to children and adults who
tend to associate it with a drug, thus reducing its consumption to cases
of strict necessity and at the same time causing them to lose the pro-

phylactic and preventive effect of probiotics.
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drugs, where the purpose of the prevention and cure of frankly dis-
eased states 1s much more pronounced, the tendency, and indeed we
would say the need, is to provide very high concentrations of lactoba-
cilli per dosage unit. Typically, the bottom limit for lactobacilli concen-

trations is 10% CFU/g.

Examples of the use of high-concentration lactic acid bacteria and bifi-
dobacteria, also in the form of lyophilised products, are to be found in
the litereature. See, for example, EP 0 555 618, US 6,258,355, US
6,326,000, US 6,582,695, WO 03/055984, and US 6,572,854.

Lyophilisation is an elective technique for the conservation of lactoba-
cilli, using particular process conditions which do not impair the viabil-

ity of the micro-organisms.

The phases during lyophilisation are strictly conditioned by the nature
and state of the material to be subjected to lvophilisation, as well as by

the equipment used.

At the end of the process, the product thus treated maintains its
chemical, physical and biological properties.

In the lyophilisation of bacteria (for food, dietetic, probiotic or thera-
peutic purposes), one of the aspects that always needs to be carefully
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- trisaccharides (e.g. raffinose);
- aleohols and polyalcohols (e.g. inositol, sorbitol, glycerol);
- proteines (e.g. casein, ovalbumin);
- others (e.g. monosodium glutamate, ascorbic acid):

- buffer substances.

All these substances can be used either singly or in mixtures with dif-

ferent proportions.

Essentially, they are used to protect the bacterial cell during the freez-
ing phase and thus to reduce cell mortality and create an adequate
physical structure of the product subsequently favouring the sublima-

tion of the water during the lyophilisation phase.

Lyophilisation techniques are now currently used in the manufacture
of probiotic products based on lactic acid bacteria and bifidobacteria,
but their delicacy in terms of stability presupposes the need to choose
the best lyophilisation support.

Usually, these products are formulated in the form of powders, which

are taken after being dissolved in a liguid.

Lyophilised lactic acid bacteria and bifidobacteria products are charac-
terised by very low solubility and the excipients normally used to sta-
bilise the bacterial load can also make the situation worse. Among

these excipients, we can mention lactose, starch and maltodextrines.



physi cal structure of the product subsequently favouring the sublinma tion
of the water during the |yophilisation phase. Lyophilisation techniques are
now curr ewDl2gosumers7i n t he nmanufacture of probiotic prodecrEprbasesissn | actic
acid bacteria and bifidobacteria, but their delicacy in ternms of stability
presupposes the need to choose the best |yophilisation support. Usually,

t hese products are fornulated in the fodm of powders, which are taken after
bei ng dissolved in a liquid. Lyophilised lactic acid bacteria and

bi fi dobacteria products are charac terised by very Iom1so|ubi|ity and the

i pi t nmal | dt bi t ct Kk
The i tuat i opitig et Kopt b sBediaatis it The EnntE e ARFsIE tarch
and nmal t odextlidsobs:dGrvemirmieiumgenenat b hdus:hgnde(hbiréi tldet extenhiage-
| yopKi I'i sed pr.ogugl ﬁ?afaeﬁqqf §§Q|s\{{%§eh§‘10ﬁ Wit Q"'Hﬂgﬁ% Qént‘ilghbhq}f'igcﬁ@d drunk.

The ext enpora néous a suspension mngl h% ncentration
of lactic achdidhbeeterinaletoerotnRpeapear &F@Wﬁiﬁﬁttpé P &2 lé‘gttg‘@ aki ng the
prod uct. Ongg¢dispersed in a small anmount of water, the product tends to
form aggl onerates or clunps, being wetted only on the surface. These ag

gl onerates, also according to their specific weights, may remain on the
surface of tI@hdel dpgpelsedrinnmynlalkaowurheflyod teonthef ptdqlelct:@ﬂn@& teforor even

becone attach g %mttg% g Lci&mglst ﬁe %%%& Qﬂtyt&ysthé’rs%{ﬁﬁred'ﬁﬂe‘s@l&gt and

often the redi water 1 n the. con fainer,
m xed again gﬂrdnaraiﬁk, %isgéléﬁindntlgfﬁs r SPEEC eIghkee MM IEBH PR IR dose,

experi enci ng ;QpeRe 32h8 HN/d UAPhRASEO bnttdStidttom of the container or even
become attached to its walls. Its consumption thus proves difficult and
often the residue has to be re-amalgamated with water in the con-
tainer, mixed again and drunk a second time in order to take the com-

plete dose, experiencing once again the unpleasant taste.

This difficult formulation of the lyophilised product poses several prob-
lems with regard to its consumption by children, who do not always
accept the disagreeable taste, or elderly subjects who cannot drink
quickly or who present difficulty with the intake of large amounts of

hquids in general.

Formulating the lyophilised probiotoic product in larger amounts of
liquid, while, on the one hand, attenuating the problem of precipitation
and adhesion to the walls of the container, on the other worsens the
organoleptic sensation by prolonging it. Formulation in other media,
e.g. fruit juices, milk, or some other beverage, may improve the palat-
ability of the product, but does not solve the problem of its wettability;
indeed, in some cases, this may even be aggravated by the presence of

certain substances in the medium.

The problem facing the expert in the field is that of providing a lacto-
bacilli- or bifidobacteria-based probiotic product which is endowed

with acceptable dispersion in a small amopunt of liquid.
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Summary of the invention

It has now surprisingly been found that the use of polyalcohols and/or
sugars 1n lactobacilli- and bifidobacteria-based lyophilised products in
which a bacterial load of 10° CFU/g is present, gives rise to a product
which is rapidly dispersed in the medium thanks to its increased wet-
tability; this reduces the large agglomerates wetted only superficially
and, as explained above, capable of causing the disagreeable phe-
nomenon of attachment to the walls of the container or even precipita-
tion. Moreover, the residual precipitation proves to be considerably

reduced and, in any event, easily re-dispersable.

Therefore, one subject of the present invention is a Iyophilised product
containing lactobacilli and bifidobacteria in a concentration equal to or
greater than 10° CFU/g, characterised in that it contains one or more

polyalcohols and/or sugars as dispersion agents.

This leads to an immediate advantage in the formulation of dairy
products, in which a small amount of lactobacilli needs to be homoge-

neously dispersed in a very large volume,
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product, | yophidatseds mentioned earlier, the lyophilised product is dispersed very
rapidly 1n the drinking liguid, with only a minimal stirring action so
that most of the product is consumed in the first few mouthfuls, unlike
what happens with the known products. Another advantage is the fact
that once the lyophilised product has been drunk, only a negligible
amount of it remains attached to the walls of the container, with the

result that it is not necessary to re-amalgamate it with more liquid.

Detailed description of the invention

The lyophilised probiotic product according to the present invention is
obtained by applying a conventional lyophilisation process.

Preferred examples of polyalcohols and/or sugars according to the pre-
sent invention are sucrose, inositol, sorbitol, lactose, maltose, mannitol

or mixtures thereof,

In a preferred embodiment of the invention, the dispersing agents used

are maltose and inositol, alone or in combination.

The use of dispersing agents according to the present invention, par-
ticularly maltose and/or inositol, does not requie any particular ad-
justments of the lyophilisation process parameters above and beyond
the field of competence of a technician with normal experience in this
field.
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m xture of | aphdbdi ptdducprpotaine a hextuenef actdmcgli e bifidobacteria
including Streptococcus thermophtlus, Bifidobacterium breve, Bidifo-
bacterium longum, Bifidobacterium infantis, Lactobacillus acidophi-
lus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus del-
brueckit subsp. bulgaricus, Bifidobacterium lactis, Lactobactllus penio-
sus, Lactobacillus paracasei, Lactobacilius helveticus, Lactobacillus
brevis, and Lactobacillus salivarius subsp. salicinius in various combi-
nations. A number of preferred embodiments are illustrated in the fol-

lowing examples.

Ag already mentioned, these strains can be lyophilised in mixtures of
strains according to the present invention, or only one of the strains,
preferably Streptococcus thermophilus, already added or not with a
suttable lyophilisation protective agent, is lyophilised in the presence
of the dispersing agents according to the invention and subsequently

mixed with the other previously lyophilised strains.

The present invention apphes to concentrations of lactobacith and bifi-
dobacteria starting from da 10% CFU/g, typically from 10! CFU/g to
10'2 CFU/g. A preferred range is that from 1 x 101 CFU/g to 5 x 101!
CFU/g.

Another embodiment of the invention envisages a mixture of lactoba-
cilli as follows: (a) from approximately 5% to approximately 95% of the
total weight of the combination as Lactobacillus pentosus and (b) from

approximately 5% to approximately 95% of the total weight of the
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Lactobacillus delbrueckii subsp. delbrueckii, Lactobacillus jensenii,
Lactobacillus leichmanii, Lactobacillus minutus, Lactobacillus planta-
rum, Lactobacillus rogosae, Lactobacillus salivarius, Lactobacillus
salivarius subsp. salicinius, Lactobacillus plantarum, Lactobacillus
alimentarius, Lactobacillus sanfranciscensis, Lactobacillus hilgardii,
Lactobacillus fermentum, Lactobacillus fructivorans, Lactobacillus far-
cimints, Lactobacillus johnsonii, Lactobacillus reuteri, Lactobacillus
sakei, Lactococeus lactis subsp. lactis, Lactococcus lactis subsp. cremo-
ris, Lactocoecus lactis subsp. diacetilactis, Leuconostoc spp., Weissella
confusa, Bifidobacterium adolescentis, Bifidobacterium angulatum,
Bifidobacterium bifidum, Bifidobacterium catenulatum, Bifidobacte-
rium dentium, Bifidobacterium eriksonii, Bifidobacterium infantis,
Bifidobacterium longum, Bifidobacterium plantarum, Bifidobacterium
pseudocatenulatum, Bifidobacterium pseudolongum, Bifidobacterium
lactis, Streptococcus lactis, Streptococcus raffinolactis, Streptococcus
thermophilus, Acidaminococcus fermenta, Cytophaga fermentans,
Rhodoferax fermentans, Cellulomonas fermentans and Zymomonas

mobilis.

The Iyophilised product can therefore be used for the preparation of
various foods, for example, it can be a dairy product, or a nutritional
product, a pharmaceutical product or a food or animal feed. In this lat-
ter case, an excipient can be present which is acceptable for human or
veterinary use. The dairy products and nutritional products, the
pharmaceutical compositions, the foods and animal feeds containing
the lyophilised product described herein are the subject of the present
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Lact obaci | | u§"g&t i qlplseﬁbogpcfauryag{ %%I‘?Ctﬁé%tg gcgltgc%?(ﬁ %—Q&éggg{%eﬁé Il subsp
bul gari cii s, pleactfoplaithhematieil bovarsitionubsg. ndeiberpcridductsastoBaci | | us

jensenii, La%@@a&‘é 4 S| BIEDIRDI Ty o LRELPRACEIMbYAIAE RV Ushe kachelbaci | | us
pl antarum Lac obaci | l'us rogosae, gacto acjllus,salivarjus, t obaci |l | us

sal i varius stisprordaliped preduct &et 8pdei 1euSTH ahiah catg%)tdob’ggiﬁfllﬁs

i" l {TEBt a_r: IUS me}&a@e&ﬁ%bﬁfédi&ﬁéﬁosaﬁé raafmidsﬂﬁmsiiss?orrhabimﬁami dildes thitegfordi i,
actobaci | lus_ fernentum .Lactobacil]us frueti uUo . FIoAh

farcininis, Eé‘é?geg@i F‘H}}’s‘n}%ﬁ]ﬁ 0 id,’e fralg%%i 58?_#)1 %Ig@?leh eﬁr?aﬁggé(lt)%ggci |l us

sakei, Lact oecbets hadtwisickubdptdraletli for thaspeciicclistdticchipgagemept oér eno-

Hs, Lact OCOC%@E&?@ &ﬁﬁﬂ@gg ordi BEBL kAR ButkiBHEANeS)AfcBPREs, bYsESsel | a

confusa, Bifi acterium adol escenti.s, Bifidobacterium angul at.um
Bi f i dobact er PBMISPEREA BB BAEISP earPeR et A th OB FraBBHEtd #ium
g?][\_t :jUB1 Fl f!n@&ﬁlé&lt §§,é,elé§3§;%]§1itk$gﬁlé ide fiBi ffid 6l abaetspohdeth ndhentié8nition in
i fidobacteri.um|.ongu i fidobacterium pl a hfid t &L
pseudocat enulfHCEMY %i‘efn}[{fblﬁ%‘% ;gg:fi?et?nfoﬁs erﬁﬁtg C%?l tgﬁt’%}{rﬁ{dl n@%hél ob ?2? gr‘%{r%ﬁm
ments; 21. U.S.C. § 360ee(h)(3).

Another subject of the present invention is a process for the prepara-
tion of the aforesaid product, said process including the lyophilisation
of at least one bacterial strain at a concentration equal to or greater
than 109 CFU/g in the presence of one or more polyalcohols and/or
sugars as dispersing agents and the subsequent formulation and/or

packaging of the product.

In the process according to the present invention, if only a single lacto-
bacillus or bifidobacterium is lyophilised, this may later be mixed with
other lactobacilli and/or bifidobacteria.

In another alternative embodiment, the product is prepared by means
of mixing at least one strain of lyophilised lactobacillus and/or hifido-
bacterium at a concentration equal to or greater than 109 CFU/g with
one or more polyalcohols and/or sugars as dispersing agents and the

subsequent formulation and/or packaging of the product.

Another subject of the present invention is the use of polyalcohols
and/or sugars as dispersing agents in the preparation of lyophilised
lactic acid bacteria and/or bidfidobacteria at a concentration equal to
or greater than 10% CFU/g.



| actis, Streptococcus |actis, Streptococcus raffinolactis, Streptococcus

t her nophi | us, Aci dam nococcus fernenta, Cytophaga fernentans, Rhodoferax

f er ment anwo 2@&/d40dsononas f er ment ans and Zynononas nobi | iPeT/EPb@sloyasphi | | sed
product can therefore be used for the preparation of various foods, for
exanple, it can be a dairy product, or a nutritional product, a
pharmaceutical product or a food or anih®l feed. In this lat ter case, an
exci pient can be present which is acceptable for hunman or veterinary use.
The dairy products and nutritional products, the pharnmaceuti cal

conposi tions, the foods and ani.mal feeds containing the | hilised product
described her8i M pEeleree B’Si%é’éfme‘t Pﬁéiﬁr‘é)éfé‘ﬁhﬁﬂvgh?i‘bﬁ‘?. X@éﬁﬁlﬁ%eof dairy
product s ar e mahieasestohndfordg futthekexadwpitageofrgphaheaceuiticai] pampai ti ons

and nutritioQg% products are s a chets, capsules, and vials. In a preferred

enbodi nent of the inventi on, the lyophilised product can be in the form of
a nedical food. Wiat is neant by nedical food is a food that is formul ated

in order to hgokiesl AUiAIEHnOR LA BhSHSY BE do¥inkh&: SNLANHA! bLPW Eaimder the
superyision of 8 goctorand Wil ch. St ended Lor e sprel e dheleti o
requi renent s,rabasertearnfri@oegol asd wariaeterfisc beet yenpl, edyadeeitkt ahlli shed on
derin ¢ on 1 AoPgree i FRECRA Ty Yor e M LERotRtE SRR AEE, g
Amend nents; v2ne lives, beain, 3g0ebenyt 8y waheshar beubj eotl efanuie. pnddent
invention is @;REARSS it @& R}ék%nl@ri_ﬁRﬁé%Hdsﬁﬁoﬁﬁid%%@fsoéa%%%il@opéﬁﬂﬁﬁt , said
process incl Lig'nﬂ% t g%nld%ggncl)llls! Sﬁ} u%?ion of lecithin by the body itself. Fat me-

tabolism and the equilibrium of circulatory cholesterol are very sensi-

tive to the action of inositol which 1s also capable of exerting a protec-

tive action at the level of the arterial circulation, by counteracting the

hardening of fatty deposits within the arteries.

Other important activities of inositol can be summed up as a positive
action in situations of mild arterial hypertension; an important action
on nervous system cell metabolism; the ability to regulate anxiety and
facilitate restorative sleep. Also worthy of note is its stimulatory action
on the visceral musculature, and thus a positive action for those suffer-

ing from constipation.

Maltose is the main product of the hydrolysis of starch by the enzyme
ptyalin (salivary amylase). The name maltose or malt sugar derives
from the fact that this saccharde is formed by the enzymatic hydroly-
sis of the starch contained in malt. It is a reducing sugar because it
has an anomeric function of the hemiacetalic type with anomeric hy-
droxyl in the beta position. The product presents itself in the form of
needle-shaped crystals and 1s water-soluble. It is an easily digestible

sugar and is therefore used in many baby foods.

Not least, in a preferred embodiment of the invention, maltose and/or
inositol can be used as substitutes for lactose, thereby solving the prob-

lem of lactose intolerance.



of at |east one bacterial strain at a concentration equal to or greater
than 109 CFU g in the presence of one or nore polyal cohols and/or sugars as
di sper si ngoagenis2sand t he subsequent fornul ati on and/ or ppamragisosussd t he
product. In the process according to the present invention, if only a
single lactobacillus or bifidobacteriumis |yophilised, this may later be
m xed with other |actobacilli and/or bilfli dobacteria. In another alternative
enbodi ment, the product is prepared by neans of mxing at |east one strain
of lyophilised | actobacillus and/or bifido bacteriumat a concentration

equal to or eat er, than 10 U i.th. o r. al.c d/ or
sugars as di gb@réP?\Bﬁ’ﬁﬁgﬁfré)%g%af(%émsntﬁjg%%%%tl e%%tﬁﬂﬁggjf’?ﬁgh’ % %Sr e(gac kagi ng
of the produits.didpatsheiits chjsutenftichdendeiteal! tontsenor dheinyepRBatyde of

pol yal cohol s,and/,oh I $n 35t llia3 REES 1430y YNt By itRe thEp RFARA af ba- Of
| yophilised Paggﬁc gg?gﬁbactefggjandféﬁ bidfhg%&ac$éﬁ%éa% t, a concentration

equal to or gprees fohiepiey THYYSTR MR R B & PG P he
;nven:kon, Eh&ﬁ?%@ ?ﬁnﬁiﬁﬁﬁhﬁ§@kﬁnﬂmiGﬁﬁkh@fzﬁh@ﬂtﬂ@xﬁmrapﬁMQaﬂnamfages

romthe nutrjtional point. of view, Inositol.is {i : nnot be
defined a vi tBEPECSYU PEREGH ﬁe#%gm%?%%g%ﬁw%mv?ég%%%?ghpg%?ggqgﬂ%gh is
part of the Bseonphexs, {Thexamaple, nabowelrgemasf inositol are wheat gerns,
beer yeast, soya lecithin and nolasses. In addition, it is also contained
in inmportant anounts in b o vine liver, brain, and heart as well as in
beans and pedinetislloping peamplesn{ushey ilkasfraty the 8AYeNY P he phosphol i pi ds and
is capable of stinu

A) Lvophilisation of a mixture of lactobacilli and bifidobacteria

Example 1

A mixture of lactobacilli and bifidobacteria was prepared consisting of
8 different strains: Streptococcus thermophilus, Bifidobactertum breve,
Bidifobacterium longum, Bifidobacterium infantis, Lactobacillus aci-
dophilus, Lactobacillus plantarum, Lactobacillus casel, and Lactobactl-

lus bulgaricus.

In a 1,000 ml beaker equipped with a magnetic stirrer, 21 g of D-
maltose are dissolved in 350 ml of demineralised water suitably cooled
to 5°C. A perfectly clear yellowish solution is obtained after a few min-
utes’ stirring. Keeping the solution cooled at a temperature from 2°C to
5°C, 45 g of the lactobacilli mixture are added under stirring. The sus-
pension is stirred for approximately 5 minutes keeping its temperature
between 2°C and 5°C. The suspension is then poured into an AISI 316

stainless steel plate precooled to -20°C in the freezer.

The suspension tends to freeze practically instantaneously. The ly-
ophilisation cycle is started for the purposes of obtaining an lyophilised
product with powder humidity below 5% which is the condition neces-
sary for achieving good, lasting microbiological stability of the bacte-

rial mixture. The lyophilisation conditions are the following.



| ati ng the endogenous production of lecithin by the body itself. Fat ne
tabolismand the equilibriumof circulatory chol esterol are very sen si
tive to twe 2easis02570f i nositol which is al so capabl e of pexarresgsasspr ot ec
tive action at the level of the arterial circulation, by counteracting the
hardeni ng of fatty deposits within the §rteri es. G her inportant activities
of inositol can be summed up as a posit %e action in situations of mld
arterial hypertension; an inportant action on nervous system cell

nmet abolism the ability to regulate anxiety and facilitate restorative

sl eep. Al so worthyRfaRPVERIfst 3G0FLLAphi-eFy action on the visceral

muscul ature, and thus a gositive action for EEOSG suffer ing from

consti pation. Malt engey Haha B oduct ¢ the hydrol ysis of starch by

t he enzyne ptyal i Plosadcnvpstyaamgt ase). The4mage mal tose or malt sugar
derives fromthe f hat this saccharide is fornmed by the enzynmatic
hydroly sis of theIﬁrg{halétc 7 don g?%ee%u% malt. It is a reducing sugar because
it has an anoneri ¢oktarstrimrheofaduven sgaicacetddfCc type with anoneric hydr oxyl
in the beta position. The product presents itself in the form of

needl e-shapetir crystals agg i.s water-soluble. It is an easily di %esti bl e
sugar and i s tHENEEGHIOL, S8AUINE TRERY DALY VEH0dshowStuR dast Pridiich tRef er r ed
enbodi nent  ofpelrheurenfest CoMhenptddose iandt dor 1A el atCialis hemysesk 188

substitutes f | agt ose, thereby solving the prob | emof |actose_.,

i nt ol er ance. 'ﬁ%‘éerlvflolﬁﬁi festgalpﬁy%éa/‘br&leﬁ%‘é%y dﬁaﬁ'ﬁg %Soletsﬁgleéf&@nltat? ﬁgé’n?’i on,

t hanks to it $vdispgdrosirbiupitoya pheabust temipstatege of @h8S. itsel f to use for the
preparation of a product for an enteral diet, as well as for the

reparation onposj ti.ons
Prep %Iroﬁugtp unioad?ng.

Similarly, a formulation was prepared using the same amount of inosi-

tol instead of D-maltose.

The two formulations were as follows:

Formula 1

Lyophilised weight: 60.2 g
K& (% H:0) 4.675%
Dispersibility: optimal

(3 g lyophilised in 150 m] of water)

Formula 2

Lyophilised weight 60.9g
KF (% H=20) 4,990%
Dispersibility: optimal

(3 g lyophilised in 150 ml of water )

Similarly, two formulae were prepared with the following mixture of
lactobacilli and bifidobacteria: Streplococcus thermophilus, Bifidobac-
terium breve, Bidifobacterium longum, Bifidobacterium infantis, Bifi-

dobacterium lactis, Lactobacillus acidophilus, Lactobacillus pentosus,



for topical adm nistration or application, such as pharmaceutical or
cosnetic fornul ati ons. Anot her advant ageous application of the present
i nvent i orwo00em4bd5e¢ preparation of fornulations for rectrall/EPs@sosissh as,

for exanple, in bowel enemas. The follow ng exanples further illustrate the
invention. A) Lvophilisation of a mxture of lactobacilli and
bi fi dobacteria Exanple 1 A mixture of |&8tobacilli and bifidobacteria was

prepared consisting of 8 different strains: Streptococcus thernophilic,
Bi fi dobacterium breve, Bidifobacteriuml|ongum Bifidobacteriuminfantis,

and Lact obaci T TR Rol adtegbRy 88 Lo P PR sBAEG Hilfa Tagnet i

stirrer, 21 gnefmpiareoStentasodiussdievedpiiudsBifilobictdemmeérald d¥di-wat er
sui tably cool BBatieriatn Ifnpehf %ﬁ%b&&t@ﬁhrﬂ%ﬁﬁﬁ%é @i%@igg%xb%mgﬁ /9P gi ned

after a few mnytes'. stirring..,Keeping the solution at a tenperature
from2Cto 5 ,acggg‘bc‘gf‘s t%dffﬁge{%igqqt%?wﬁ% BeBlosS AGEOGAGHEEY PEXGT i ng.
The suspensi amsis Istdtoled!lfiorhebppicax) MatelbycBlrd brdgs akdeDhgbit$lus

tenperature b d ... The suspension is then poured into an Al SI
316 stai nl ess%%gﬁtﬁgg%g' psglgglon-cl)ng'd to -20C in the freezer. The suspension

tends to freeze practically instantaneously. The lyophilisation cycle is

started for the purposes of obtainingyan,hyophilised product with powder
hum dity bel ow 5% which is the conditli onlnecessary for achi eving good

| asting m crobiological stability of the bacteri al
Lyophilisation of the lactobacilli and bifidobacteria mixture in the

presence of diluents (D-maltose and inositol) and in the presence of

surfactants.

In the light of the optimal results obtained with the products as in
Example 1, an attempt was made to assess whether the adition of a
surfactant during the lyophilisation could further improve the dis-
persibility of the bacteria. For this reason, additional tests were car-
ried out using D-maltose and inositol as diluents and, in both cases,
different concentrations of polysorbate 80 (Tween 80).

Composition Quantities
Formula 3 Formula 4 Formula 5 Formula 6
Mixture of 8 lactobacilli 15 g 15¢g 15¢ log

as in Example 1

D-maltose 70g Og T.0g Og
Tnositoel Og T.0g Og 70g
Polvsorbate 80 0.02¢g 002¢ lg leg

By way of an example we give the preparation of Formula 3:

In a 500-ml beaker equipped with a magnetic stirrer, 0.02 g of polysor-
bate 80 are dissolved in 200 mli of demineralised water at 5°C. After 5
minutes’ electromagnetic stirring, a slightly yellowish clear solution is

obtained. 5till under stirring and maintaining the temperature below



m xture. The |yophilisation conditions are the foll ow ng. Edward M ni f ast
2000 Lyophilizer Condenser tenperature: -47C Plate tenpetrature: -45C
Product twopessalsoase prior to starting the vacuum cycl e: ped(B200p0piss9 | sati on
heating ranp: 5C every 2 hours up to a product t em perature of -5C The
product is left for 12 hours at this tenperature after which the
tenperature recovery ranp i s resuned atlé rate of 5C every 2 hours up to a
product tenperature of 25C. Product unloading. Simlarly, a formulation was
prepared using the sane armunt of inosi tol instead of D-maltose. The two

formul ati ons re as f For mu |I|sdva| ht 2 KF (%
H2O) 4.675% E\Q@ gr%rgb?fpb tBEff |%|C{1%393f66‘¥ y%ﬁ% B &dn?lﬁ I%% § rl'cS‘rgg@vater)
Formula 2 Ly@phi'ebt@eﬁbamqregfmtwﬁﬂ.a@ltgldfﬁs(@btbd&@)d 4,990% Di spersibility:

optimal (3 g lyophilised in 150 mM of water ) Simlarly, tw fornul ae were

prepared with the followi ng m xture of
Maintaining the solution cooled between 2 and 5°C, 15 g of the lacto-

bacilli mixture are added. The suspension is stirred for approximately
5 minutes, maintaining its temperature between 2 and 5°C. The sus-
pension is then poured into an AIS] 316 stainless steel plate precooled
to -20°C in the freezer.

The lyophilisation was conducted as in Example 1

Results:

Formula 3
Lyophilised weight 202¢
KF (% H:0) 4.875%
Dispersibility: optimal

(3 g lyophilised in 150 m] of water})

Formula 4

Lyophilised weight 1975 ¢

KF (% Hz0} 4.566%
Prispersibility: optimal

(3 g lyophilised in 150 ml of water)

Formula 5

Liyophilised weight i87¢g

KF (% H20) 4.890%
Dispersibility: optimal

(3 g Iyophilised in 150 ml of water)



| actobaci |l li and bifidobacteria: Streptococcus thernophilic,
Bi fi dobacterium breve, Bidifobacteriuml|ongum Bifidobacteriuminfantis,
Bi fi dobacwerznesm4bmet i s, Lact obaci | | us aci dophi | us, Lact ebawmprkés®s4859
pent osus, Lact obaci | | us paracasei, and Lactobacillus helveticus: and the
followi ng m xture: Streptococcus thernophilus, Bifidobacterium breve,
Bi di f obacter um | ongum Bifidobacteriumi nfantis, Bifidobacteriumlactis,
Lact obaci | I us aci dophi | us, Lactobacillus pentosus, Lactobacillus paracasei,
Lact obaci | I us hel veticus, Lactobacillus brevis and Lactobacillus saliuarius
subsp. salicinius;1 Exaggre 2 Lyophilisation of the lactobacilli and
bi fi dobacteria m the presence of diluents (D-nmaltose and inositol)
and in the presencepgfisesusiflactants. In the |ig#oof the optimal results
obtai ned with thergggggts as in Exanple 1, ap.altenpt was nmade to assess
whet her the adition of a surfactant during the Iyophilisation could further
improve the di spepgjliliidy of the bacteria. For ks reason, additional
tests were carried out uSing D-nmaltose and inositol as diluents and, in
both cases, diffefeivilEpicenttatdsris of pol ysorbate 80 (Tween 80). By way
of an exanple we give the preparation of Formula 3 : In a 500-m beaker
equi pped with tic€iStirrery.. 0.0 f r L$sol ved in
200 i of dedf Byt Sed tarer St ig it (R coRIER At IpBR, K B hEED.
stirring, a stamhal ¢iffeapnemiisihel rgeenes ot iabsenee shpalywesbate 39| Thader
stirring and JBIARLRERENG [SACuIeMNE iabpith Neh BGsed. 0 g of D-maltose are
di ssol ved. After a few mnutes' stirring a perfectly clear yell ow sh
solution is obtained.

Similar results were obtained with mixtures 9 and 11 of the strains as

in Examplel.

B) Lyvophilisation of a single bacterial strain (Streptococcus thermo-
philus) and preparation of the mixture with other bacterial strains.

Example 3

Lyophilisation of the bacterium Streptococcus thermophilus in the
presence of diluents (D-maltose and inositol) and subsequent blended

with the other eight bacterial strains.

This embodiment of the invention reduces the production problems of
the bacteria. In fact, it proves easier to lyophilise the main bacterial
strain with diluents and then proceed with the mechanical blending
with the other bacterial strains. For this purpose, a solution of unpro-
tected Streptococcus thermophilus was used, containg approximately
15% dry substance, and a Streptococcus thermophilus solution to which
the lyophilisation protective agent was added, containing approxi-

mately 23% dry substance.

To 67.5 g of a solution of unprotected Streptococcus thermophilus (ap-
proximately 15% dry substance) are added, in Formula 7, 5 g of inosi-

tol and, in Formula 8, 5 g of maltose: lyophilisation is then performed.



Mai nt ai ni ng the sol ution cool ed between 2 and 5C, 15 g of the | actobacill

m xture are added. The suspension is stirred for approximately 5 m nutes,
mai nt ai niwg 20deR40BmMper at ure between 2 and 5C. The sus peosiEPROSH5488€EN
poured into an Al SI 316 stainless steel plate precooled to -20C in the
freezer. The lyophilisation was conducted as in Exanple 1 Results:in the
light of these results, it can be concligled that there is no sub stanti al
difference in the presence or absence of polysorbate 80. The dispersibility
o formulae 1-6 is optimal in all cases. Sinmlar results mere obtained with

1 Xt 9 t 1 | e t f
C nol'e” bact eETeRy 017 -© & e solitl e PRERHE S A erSaRa (b BREPRL on o
t he m xture it kemitoermbedy @3Palrs snhitasice) xanpded, SnLE)mmm}Iaj S&aﬁ go;ri’ of the
bact eri um St Le gglgﬁ smtﬂaglr h!ld)l § %M& :kngtﬁ e}tsy%gﬁﬁm%ftwg JD D mal t ose

and inositol ) sequent ended r el

strains. Thi domgd od| ment of the invention reduces the productl on probl ens
of the bacteria. In fact, it proves easier to Iyophlllsethe mai n bacteri al
strain with | uent and then procee vmththerre?anlc blendlng with the
ot her bacteri @rzaﬁs‘?x%ﬁ’ “t ‘?§Wﬁu&’§d§r§paéﬂ§%‘i‘8 A yinpr ot ect ed

Streptococcus thernophilic was used, containg approximately 5% dry

substance, a8 £5ELEPHORECURIRTRARIL, i ARG A, (8 Dl P 5
yop are %lssolved in 100 ml of deminer ahsed water sultably cooied to 5°

After a few minutes’ stirring, a perfectly clear yellowish solution is ob-

tained.

Maintaining the solution cooled between 2 and 5°C, 67.5 g of an aque-
ous solution of Streptococcus thermophilus are added under stirring.
The opalescent suspension which forms 1s stirred for approximatelyly 5
minutes, maintaining its temperature between 2 and 5°C. The suspen-
sion is then poured into an AISI 316 stainless steel plate precooled to -
20°C in the freezer.

The lyophilisation was conducted as in Example 1

Results:
Formula 7
Weight of mixture 142¢g
KF (% H20) 5.1%
Dispersibility: optimal

(3 g lyophilised in 150 m! of water)

Formula 8

Weight of mixture 148 ¢
KF (% Hz0) 4,6%
Dispersibility: optimal

(3 g lyvophilised in 150 ml of water)



23% dry substance. To 67.5 g of a solution of unprotected Streptococcus
thernmophilic (approxi mtely 15% dry substance) are added, in Formula 7, 5 ¢
of i nositwb 28ewh40ism Fornmula 8, 5 g of maltose: |yophili patriEeppoosssishen
perfornmed. Simlarly, to 67.5 g of a solution of protected Streptococcus

thernmop hi lics (approximately 23%dry substance) are added, in Formula 9,
8 g of inositol and, in Fornmula 10, 8 g1&f naltose: |yophilisation is then
perfoned. By way of an exanple we give the preparation of Formula 7 . In a

500-m beaker equipped with a magnetic stirrer, 5.0 g of inositol are

di ssolved in 100 of .dem neralised water suitably cooled to 50C. After a
few m nutes' stir ﬂ%&‘l—l&%‘erfectly clear yellow sh solution is ob tained.
Mai nt ai ni ng the sotdht amieoel ed between 2 and 5¢3167.5 ¢ pf an aque ous

sol ution of Strepth%cg;%c\xﬁ)s t her nophilus are adde}dSQtaj/nder stirring. The

opal escent suspensi on Ich forns is sti (rjrgcél f_cl)_?r'; approxi matel yly t5hm nut es,
mai ntaining its t rat.ure between 2 an ' suspen sion is en

pour ed intg an Al %{I?R%i%thg{ ainl ess steel plate porpgl%lol ed to - 200C in the
freezer. The |yopht#v@attonn Wlsrlebrmiduct ed as in Exanple 1 Results: Formula
7 Weight of mxture 14 2 g KF (% H20 5.1%Dispersibility: optimal (3 g

| yophilised in 15%‘0@11111:35 1ve.jat er)

Weight of mixture 2i4¢g
KF % H20) 4.83%
Dispersibility: optimal

(3 g lyophilised in 150 m} of water)

The dispersibility results are optimal for all tests and, after thorough
analysis, no substantial difference can be noted between the protected
and unprotected lyophilised preparations of Streptococcus thermophi-

lus.

The lyophilised products are then blended with the lactobacilli and
bifidobacteria mixture consisting of Streptococcus thermophilus, Bifi-
dobacterium breve, Bidifobacterium longum, Bifidobacterium infantis,
Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus ca-
sei, Lactobacillus bulgaricus, oppure da Streptococcus thermophilus,
Bifidobacterium breve, Bidifobacterium longum, Bifidobacterium in-
fantis, Bifidobacterium lactis, Lactobacillus acidophilus, Lactobacillus
pentosus, Lactobacillus paracasei, and Lactobacillus helveticus, or
Streptococcus thermophilus, Bifidobacterium breve, Bidifobacterium
longum, Bifidobacterium infantis, Bifidobacterium lactis, Lactobacillus
acidophilus, Lactobacillus pentosus, Lactobacillus paracasei, Lactoba-
cillus  helveticus, Lactobacillus brevis, and Lactobacillus salivarius
subsp. salicinius, in such a way that there is 50% Streptococcus ther-
mophilus in the finished formula. The mixtures prepared are given

here below.

Composition Quantities



Formula 8 Weight of mxture 14.8 g KF {% H20 4,6% Di spersibility: optinal
(3 g lyophilised in 150 m of water)Fornmula 9 Weight of mxture 22.1 g KF
(% H3O) 4w62%0ddaspersibility: optimal (3 g |yophilised ipoT&EPoosiossEo wat er)
Formul a 10 Weight of m xture 21.4 g KF (% H20) 4.83% Di spersibility:
optimal (3 g lyophilised in 150 mM of water) The dispersibility results are
optimal for all tests and, after thoroudB analysis, no substanti al
di fference can be noted between the protected and unprotected |yophilised
preparations of Streptococcus thernop hi lus. The |yophilised products are
t hen bl ended with the | a}gt,o acilli _and bifidobacteria mxture consisting of
Strept ococcus t her nophi I'PE™8Y 1 i "g8%dCeri Ui dtell, BFYPPBBACt eri um
| ongum Bi fi dobaetdndicumdnf anti s, baetobacil laus: aci dophsbys, Lactobacill us
pl antarum Lagk@bacillus casei, Lactobacillus bulgaricus, oppure da
Streptococcus thernophilus, Bifidobacterium breve, Bidifobacterium]!|ongum
Bi fi dobacteriumin
Unprotected

Tig Og Og Og
lyophilised
Streplococeus

thermophilus

Formula 7

=1
~1

Unprotected Og
Ivophilised
Streptococeus
thermophilus

Formula 8

Protected lyophi- 0g 0.02¢g
lised

]
~1

Streptococeus

thermophilus

Formula 9

Protected lyophi- 0g Og Gg
lised

=1
-1

Streptococcus
thermophilus
Formula 10

The preparation of the mixtures is done in a simple turbulence mixer
for 20 minutes The mixture is rectified on an 8-mm net and placed in a
sealed double PE bag. The following results are obtained.

Formula 11

Weight of mixture 12¢g
KF (% H:0) 1.9%
Dispersibilicy good

{3 g ivophilised in 150 ml of water)



fantis, Bifidobacteriumlactis, Lactobacillus acidophilus, Lactobacillus
pentosus, Lactobacillus paracasei, and Lactobacillus helveticus, or

St r ept ocowousodidaersmophi | us, Bi fi dobacteri um breve, Bi di Polvarb@siosyssy ongum
Bi fi dobacteriuminfantis, Bifidobacteriumlactis, Lactobacillus

aci dophi lus, Lactobacillus pentosus, Lactobacillus paracasei, Lactoba
cillus helveticus, Lactobacillus brevisl9and Lactobacillus salivarius
subsp. salicinius, in such a way that there is 50% Streptococcus th er
nmophilus in the finished formula. The m xtures prepared are given here

bel ow. Cbnpositio%ﬁgﬁﬂﬁgféesThe preparation of the mxtures is done in a
sinpl e turbul ence “mrxer forf 20 minutes The mxture is rectified on an 8-mm
net and pl aced in “eigedhedudoubl e PE bag. The fial lowing results are

obt ai ned. Fornul a 1z Mejght of mixture 1 1g KF (9% H2O) 4.95% Di spersibility
good (3 g lyophilised in 150 m of water) Formil'a 13 Weight of mxture Hg
KF (% H20) 4.3% Dimspetsibi ity good (3 g |yophilised in 150 m of water)
Formul a 14 Weight of mxture 10 g KF (% H20) 4. 9%

(3 g lyophilised in 150 ml of water)

Formula 13

Weight of mixture 1lg
K¥ (% Hz0) 4.3%
Dispersibility good

(3 g lyophitised in 150 ml of water)

Formula 14

Weight of mixture 10¢
KF (% H=0) 4.9%
Dispersihility good

(3 g lyophilised in 150 ml of water)

As can be seen, the results obtained by lyophilising only one bacterial
strain and adding to it the mixture of lactobacilli and bifidobacteria in
a proportion of 50%, are in any case good. It can be concluded that
there is no substantial difference between the results obtained with
protected and unprotected Streptococcus thermophilus.

) Dry blending of the mixture of bacterial strains with diluents.

The simple blending of the eight strains of lactobacilli and bifidobacte-
ria (Streptococcus thermophilus, Bifidobacterium breve, Bidifobacte-
rium longum, Bifidobacterium infantis, Lactobacillus acidophilus, Lac-
tobactllus plantarum, Lactobacillus caser, and Lactobacillus bulgari-
cus) or of the nine strains of lactobacilli and bificodacteria (Streptococ-
cus thermophilus, Bifidobacterium breve, Bidifobacterium longum, Bi-
fidobacterium infantis, Bifidobacterium lactis, Lactobacillus acidophi-

lus, Lactobactllus pentosus, Lactobacillus paracasei, and Lactobacillus



Dispersibility good (3 g lyopliilised in 150 m of water) As can be seen,
the results obtained by |yophilising only one bacterial strain and addi ng
to it thewoizsdeune2sof | actobacilli and bifidobacteria i nraTmre@sntisen of
50% are in any case good. It can be concluded that there is no substanti al
di fference between the results obtained with protected and unprotected
Streptococcus thernophilus. C Dry blernddlng of the m xture of bacteri al
strains with diluents. The sinple blending of the eight strains of

| actobaci |l li and bifidobacteria (Streptococcus thernophilus,

Bi fi dobact eri um breve, Bi.difobacterium]|on i f.i,dobacteriuminfantis,
Lact obaci | | ué’eg)éﬂ%ﬁhm FE, thea g leyBReF P TS B?i%%tggﬂ ¥ Laé}:(f%)b%‘i(fthalct%u%asei ,
and Lact obaci$iraptdevd@ar tioars)opdnlicf BifelobanterstmabreeptBigobettacidn i and
bi ficodacteri,a (Strept her i i.fJ [
Bi di f obact er f%nréﬁnéh%?ﬁnﬁg &%&? %@%@a@tf g}??gr# #ﬁ%ogﬁfjliég ” qug ?ngdb%tggr@uﬁuf acti s,
Lact obaci | | ustc?uiﬂp@égﬁi ILgstobogtliopaeriosus peslebeudlus pespedi G9ar acasei |
g_ng_ 'aagt Ot)acictzk%g;[}f‘e%bt%xa’u%ysna@%smfizzu@ﬁb;ﬁzlu@g;egn@_t Laiém?@fu_asa@mb@ﬁubl i and

i fi dobacteria r ept.ococcu ner nophi | us,, Bi fi.do eri,um hreye
Bi di f obact er iSHH?IP-oWStFﬁ?”‘@? f"\“g%ﬁ‘g]&eé‘?? &%‘)F’rsﬁ?]aﬁ?ﬁﬁs[?“nﬁ%?s 5.)615& PP éﬁ?’i‘ actis,
Lact obaci | | usesteil doptiihiig; ohianiad iactddiaisdippatobiiy reackteb@be lrtbsslt par acasei
Lact obaci | | us;.helveti - iLl . ; j ;-
sal i var | us 33E§§¥}ys%ff?f§?*~n%rt§§*§§ PP bEHBRRREY Byt (BTRESASUIG B, |
al so been t estned, indiheaioniragobphd Aatesbadf errmgd ars park dpiening amaintes. The

result is sli@hiilyedd] &bar rdst]tehi® MraRRId OdiFBALE GOpPaicathlt @ tthe resul ts
obtianed in the courfsde of the Atests. If carried out with differing
anount s amount of diluent used.

The preparations which in all cases prove satisfactory are 50% mix-
tures of lactobacilli and diluent. The gualitative and quantitative for-

mulations developed are given here below:

Composition Quantities
Formula 15 Formula 16

Mixture of lactobacilh 20¢g 20 ¢

D-maltose 20¢g 0g

Inositol Og e

The preparation of the mixtures is done in a simple turbulence mixer
for 20 minutes. The mixture is rectified on an 8-mm net and then
placed in a sealed double PE bag. The following results are obtained.

Formula 15

Weight of muxture 38 g
KF (%0 H=00) 4.9%
Dispersibility adeguate to good

(3 g lyophiiised in 150 ml of water)



of diluents, good results are obtained, directly proportional to the anount
of diluent used. The preparations which in all cases prove satisfactory are
50% mi xt uwe=oesfo4bmmaet obaci I 11 and diluent. The qualitati yeTaprdoogosassstative
formul ations devel oped are given here bel ow The preparation of the

m xtures is done in a sinple turbulence mxer for 20 m nutes. The m xture
is rectified on an 8-mmnet and then pldted in a seal ed doubl e PE bag. The
following results are obtained.In the light of all the tests conducted, the
best results are believed to be those of fornulae 1-6, and preferably those
of formulae 1 a”df%n;th§¥£?5“|ts of tests 11-14 were invariably good,

wher eas t hose of d 16 were adequate to good. Exanple 4 Wth the
m xtures of ei ght Wenhne réideel even strai ns deswri bed above, the foll ow ng
formul ati ons wereprgpaked: The flavours that @% be used are extrenely
varied. The best results have been obtained with a | enon flavour and a
strawberry fl avoum:LlALig 1. Lyophilised produgt..cetaldni ng | actobacilli

and bifidobacteria concentration equal to or greater than 109 CFU g,
characterised in fﬂ%?“ﬁ?ﬂﬁdﬁPﬁﬁﬂg‘ﬁﬁ@ or nore pol yal cohol s and/or sugars as
di spersing agents. 2. Product according to claim1, in which said

di spersing aggnthel ﬁgl%?b?ﬁﬂeﬁlef tre?fg Loy pth%oig'ess!t Sttebﬂgs % e%ﬁ%%& o 4

i nosi tol, sorhbi iol |.act ose, tose, manni

Product accorithgse 6f 1%?%¥Q?15ﬂa%ﬁpéﬁ&§@Wﬁt@P%béfﬁﬁﬁgﬂagéﬁvﬂié Bheral t ose
or inositol aesaltyofttuste thenepre invariably good, whereas those of tests 15

and 16 were adequate to good.

Example 4

With the mixtures of eight, nine and eleven strains described above,
the following formulations were prepared:

Children’s sachets containing a mixture of eight/nine strains with a
dose of 150 bin CFU/sachet

Strain mixiure 0bg
Lactose 0.352 ¢
Sucrose lbg
Acesulfame K and/or aspartame 0035 ¢
Flavour 0.100 g
Silica 0013 ¢

Total sachet weight 25¢g



4. Product according to any one of clains 1-3, in which at | east one

| yophi |l i sed | actobacillus or bifidobacteriumstrain is present at a con
centrati omoegesal40i50 or greater than 109 CFU g, said stracm/Broeus@assssng one
or nore pol yal cohols and/ or sugars as di spersing agents. 5. Product
according to any one of clainms 1-4, in which said lact o bacillus or

bi fi dobacteriumstrain is sel ected fromphe group consi sting of
Streptococcus thernophilics, Bifidobacterium breve, Bidifobacterium]|ongum
Bi fi dobacteriuminfantis, Lactobacillus acidophilus, Lactoba cillus

pl antarum La obaC| Ius casel and . LactobaC|IIus bulgarlcus 6 Pr oduct
accordi ng to ahyte : ‘ ‘ g : - asequf
b|f|dobacter|4UﬁBMY@F§NM&m&eIected fron1the group conS|st|ng of
Streptococcus thernophilics, Bifidobacteriumbreve, Bidifobacterium]|ongum
Bi fi dobacteriuminfantis, Bifidobacteriumlactis, Lactobacillus

aci dophi |l us, Lact ¢baciniktus pent osus, Lactobsagillus paracasei, and L ac
tobaci | l'us hel vetieus,. 7. Product accordlngégo any one of clains 1-4, in
whi ch said lact o bacillus or bifidobacteritmstrain is selected fromthe
group consi sting of*arpept ococcus ther noph®.dus, Bifidobacterium breve,

Bi di f obact eri unm ongum; Blfldobacterlunllnf@@ﬁgs Bi fi dobacterium/| acti s,
Lact obaci | | us a0|q§§hllus Lact obaci | | us pentosus, Lactobacillus paracasei,
Lact oba cillus hel™&ticus, Lactobacillus bt s, and Lactobacillus

sal ivarius subsp. Ts@ldagien¥aig: 8. Product am@@rdlng to claim4, in which

sai d Iyophilised strain is Streptococcus thernophilus. 9. Product according

to any one of %Fns 1-4, in which said | actobacilli
avours that can be used are extremely varied. The best results

have been obtained with a lemon flavour and a str awberry flavour.




and bifidobacteria are represented by the followng mxture (a) from
approximately 5% to approxi mately 95% of the total weight of the

conbi nat iwo 28&/d4eastobaci | | us pentosus and (b) from appr exirEeb@sws48%6 t 0
approximately 95% of the total weight of the conbination as at |east one
strain of Streptococcus thernophilus and/or Lactobacillus p araca sei

and/ or Lactobacillus helveticus; and/or2autants or derivatives of (a) .
and/or (b). 10. Product according to any one of clainms 1-4, in which said
| act obaci |l lus or bifidobacteriumstrain is selected fromthe group

consi sting of: Lactobacillus aC|doph|éH§1\ﬁfctobaciIlus buchneri
Lact obaci |l us brevis, Lactobacillus act obaci |l | us cat enaf or ne,

Lact obaci | | us ceIIoblosus Lactobaci |l lus crispatus, Lactobacillus curuatus,

Lact obaci | |up de']tydfﬁﬁkééd §Hhﬁ¥bt c’oﬁﬁ;hh%n k@&&@é@ﬂi bh&%ﬁﬁbt@éé&@ﬁé‘dt subsp.

bul garictis, Lactobacil.lus ruecki i C , Lactobacillus
jengenll LadiSB@%?ﬁF%@o?ém%ﬁ" ﬂﬁV*g¥%ﬂﬁR) ﬂpgégﬂﬁﬁhﬁﬁ@laﬂﬁéﬁﬁﬁd@lIIus
pl antarum Lattwbacbhtaiss rogosaeorkaetighiachdlkusdal bugaiuss digeiroRaci | | us
sal i vari us SQR%’ gsalicinius, Lactobacillus plantarum Lactobacillus
alinmentarius, lactobacillus sanfranci scensis, Lactobacillus hilgardii,

Lact obacillus fernmentum Lactobacillus fructi uorans, Lactobacillus

farcimnis, Lact om%ﬁhhyﬁcman?g)% claibRgt ﬂb%%bhté%ld%]&% gmgL ér&bgC' I'1us

sakei, Lactoco ¥s |aCtlﬁ %g | acti s, .Lactococcus tls cr eno-
Hs, Lactococéﬁ@“ﬁ%%ﬁ?§n§ BEFOUHFRRAT NG Of | RTS8y RO 00T ﬁﬁliaV@ﬁ%sella
confusa, Bifimebastenannitabel escentisthdsedf dobact eri um angul ati on,
Bi fi dobacterium bifidum Bifidobacterium catenulatum Bif |dobacte

3. Product according to claim 2, in which said dispersing agent is

D-maltose or inositol or a mixture thereof.

4. Product according to any one of claims 1-3, in which at least one
lyophilised lactobacillus or bifidobacterium strain is present at a con-
centration equal to or greater than 10% CFU/g, said strain containing

one or more polyalcohols and/or sugars as dispersing agents.

D. Product according to any one of claims 1-4, in which said lacto-
bacillus or bifidobacterium strain is selected from the group consisting
of Streptococcus thermophilus, Bifidobacterium breve, Bidifobacterium
longum, Bifidebacterium infantis, Lactobacillus actdophilus, Lactoba-

cillus plantarum, Lactobacillus casei, and Lactobacillus bulgaricus.

6. Product according to any one of claims 1-4, in which said lacto-
bacillus or bifidobacterium strain is selected from the group consisting
of Streptococcus thermophilus, Bifidobacterium breve, Bidifobacterium
longum, Bifidobacterium infantis, Bifidobacterium lactis, Lactobacillus
acidophilus, Lactobacillus pentosus, Lactobacillus paracasei, and Lac-

tobacillus helveticus.

7. Product according to any one of claims 1-4, in which said lacto-
bacillus or bifidobacterium strain is selected from the group consisting

of Streptococcus thermophilus, Bifidobacterium breve, Bidifobacterium



riumdentium Bifidobacteriumeriksonii, Bifidobacterium _
infantis, Bifidobacterium|ongum Bifidobacterium plantarum Bifidobacterium
pseudocatwoub@ums7Bi f i dobact eri um pseudol ongum Bi f i dolpactepeéosnrsisact i s,
Streptococcus lactis, Streptococcus raffinolactis, Streptococcus

t her nophi [ us, Aci dai ni nococcus fernenta, Cytophaga fertnentans, Rhodoferax
f erment ans, Cel | ul ononas fernentans andZ2Zynononas nobilis. 11, Dairy

product containing the product according to any one of clains 1-10. 12
Nutritional product, pharmaceutical conposition, or food or aninal feed

| Pr oduct
2ccordi ng A R L i e
veterinary us&idepiplesdmctoharilips guutesusc doctibugilios phaimst? larctaly-

fornul ated f QlelELQth@JBtL@IS r BGLRbaLIR:s bPeuikN %%HCECJC% e PR, scasjalz'iéggw%ccor di ng
to claim 14, | ch @Fa cosnetic conmposi tion or I canent oduct

for rectal ussé1 FEcSFIFRg“fo claim 14, which is a bovvel enema. 17. Product
for rectal use according to any of clains 12-16, which is a nmedical food.

18. Process for t | the rodu accaordi ng..to.,clainms. 1- 10
that incl udesS)t he%fggﬁgs&g’g?%% plagin R i ﬂ’e%@%%%&gweﬁﬁl%lﬁ‘d%r
b|f|dobacterlwwﬁ@ﬂicnséheian@@fn@emratlon equal to or greater than 109
CFU/ g in the presence of one or nore polyal cohols and/or sugars as

9. Product according to any one of claims 1-4, in which said lacto-
baeilli and bifidobacteria are represented by the following mixture (a)
from approximately 5% to approximately 95% of the total weight of the
combination as Lactobacillus pentosus and (b) from approximately 5%
to approximately 95% of the total weight of the combination as at least
one strain of Streptococcus thermophilus and/or Lactobacillus paraca-
sei and/or Lactobacillus helveticus; and/or mutants or derivatives of (a)
and/or (b).

10.  Product according to any one of claims 1-4, in which said lacto-
bacillus or bifidobacterium strain is selected from the group consisting
of: Lactobacillus acidophilus, Lactobacillus buchneri, Lactobacillus
brevis, Lactobacillus casei, Lactobacillus catenaforme, Lactobacillus
cellobiosus, Lactobacillus crispatus, Lactobacillus curvatus, Lactobacil-
lus delbrueckii subsp. lactis, Lactobacillus delbrueckii subsp. bulgari-
cus, Lactobacillus delbrueckii subsp. delbrueckii, Lactobacillus jen-
senit, Lactobacillus leichmanii, Lactobacillus minutus, Lactobacillus
plantarum, Lactobacillus rogosae, Lactobacillus salivarius, Lactobacil-
lus salivarius subsp. salicinius, Lactobacillus plantarum, Lactobacillus
alimentarius, Lactobacillus sanfranciscensis, Lactobacillus hilgardii,
Lactobacillus fermentum, Lactobacillus fructivorans, Lactobacillus far-
ciminis, Lactobacillus johnsonii, Lactobacillus reuteri, Lactobacillus
saket, Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremo-
ris, Lactococeus lactis subsp. diacetilactis, Leuconostoc spp., Weissella
confusa, Bifidobacterium adolescentis, Bifidobacterium angulatum,
Bifidobacterium bifidum, Bifidobacterium catenulatum, Bifidobacte-

rium dentium, Bifidobacterium eriksonii, Bifidobacterium infantis,



di spersing agents. 19. Process according to claim 18, in which said at |east
one | actobacillus and/or bifidobacteriumstrain is subsequently bl ended
wi t h ot hewolzamvabmei | | i and/ or bifidobacteria. 20. Process/Epasostobsso
preparation of the product according to clains 1- 10 or of the product
according to clainms 11-17 that includes the m xing of at |east one

| yophi li sed | actobacillus and/or bifidobacteriumstrain at a concentration
equal to or greater than. 109 CFU g with one or nore pol yal cohol s and/ or
sugars as dispersing agents. 21. Use of polyal cohols and/or sugars as

di spersing a in the ar ophi lised | a bacil|i.and/ or

bi f Pdobac?er &ﬁpﬁgém@”&% ?%%HF %?aﬂg%ﬁﬁéf"?”t Sl%taéi*@at%\l? ‘foz'&ﬁ te{ 89 crU g.
22. Use accor;ﬂezn@ocmerahiaatmlzwzﬁdthmarmraapde:did@egmnngagbrbtzcxesusﬁI ect ed
from sucr Ose’lizgtr, OS??F}%' ché)c{%:g' l.S?Fet 95 fo’ccz@ 9%?%05{1@9 gﬁﬁpsf?)r o%)ét ures

t her eof . for the
preparati on dhemml@dmt A@daemnemceual f@iﬂ@tnmmcb’w#wﬂa afaryephind. sed

product  accorgl fghQuCfdini® 1dnd0 (f&ruzm%n%e%%m@ﬂs ofnd@ ByAEHLtkOr
topi cal or rect I,use 25. Use according to claim24, in which said product

for topical U% {i$ a cosmetic conposi tion or a medi canent. 26. Use
according to claim24, in which said product for rectal use is a bowel

enema. 27. U ACGHit 1ah R Bnfind ol P8R addnabll AR 53k e oduct

is a nedical Tood.
claims 1-10.

12. Nutritional product, pharmaceutical composition, or food or

animal feed containing the product according to any one of claims 1-10.

13.  Product according to claim 12, in which an acceptable excipient

for human and veterinary use 1s present.

14.  Product according to claim 12 or 13, formulated for topical or

rectal use.

15.  Product for topical use according to claim 14, which is a cosmetic

composition or a medicament.

16. Product for rectal use according to claim 14, which is a bowel

enema.

17.  Product for rectal use according to any of claims 12-16, which is

a medical food.

18.  Process for the preparation of the product according to claims 1-
10 that includes the lyophilisation of at least one lactobacillus and/or
bifidobacterium strain at a concentration equal to or greater than 109
CFUl/g in the presence of one or move polyalcohols and/or sugars as

dispersing agents.
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19.  Process according to claim 18, in which said at least one lactoba-
cillus and/or bifidobacterium strain is subsequently blended with other
lactobacilli and/or bifidobacteria.

20.  Process for the preparation of the product according to claims 1-
10 or of the product according to claims 11-17 that includes the mixing
of at least one lyophilised lactobacillus and/or bifidobacterium strain at
a concentration equal to or greater than 109 CFU/g with one or more
polyalcohols and/or sugars as dispersing agents.

21.  Use of polyalcohols and/or sugars as dispersing agents in the
preparation of lyophilised lactobacilli and/or bifidobacteria having a
concentration equal to or greater than 10¥ CFU/g.

22.  Use according to claim 21, in which said dispersing agent is se-
lected from sucrose, inositol, sorbitol, lactose, maltose, mannitol or

mixtures thereof.

23. Use of a lyophilised product according to claims 1-10 for the

preparation of a product for an enteral diet.

24.  Use of a lyophilised product according to claims 1-10 for the

preparation of a product for topical or rectal use.

25, Use according to claim 24, in which said product for topical use

18 a cosmetic composition or a medicament.

26.  Use according to claim 24, in which said product for rectal use is

a bowel enema.

27.  Use according to any one of claims 21-26, in which said product

18 a medical food.



