1 97JAN 2004 An Oral Administration Form The invention relates to an oral
‘admi ni stration form containing at | east one genus of probiotic

m croorgani snms, said admnistration formitself and/or said probiotic

m cro- organisns having at | east one enteric coating. Many people,
particularly in economcally and indus- trially highly devel oped nations,
frequently conplain of tenporary or chronic indigestion caused by a
damaged or im paired intestinal flora. These "di seases of the affl uent
society" nostly are caused by stress situations, abuse of nddiNedilions or
drugs, consecutive synptons of treatnents with antibiotics, but also by
mal nutrition in many cases. Acute and severe synptons can be treated using
wel | - known drugs which may contain not only suitable pharmaceutical active
substances but al so appropriate hatural enzynes or intestine- specific

m croor gani sns. However, in AaddrabfAdmirdsirationiFarmli sorders of the
Intestinal tract not actually to be referred to as a di sease, habitual
consunption of suitable, selected foods or dietary supplenenting
preparations based on probiotic mcroorganisns frequently is sufficient to

alleviate or elimpate.the synp- tans caused by an_inpaired or danmaged
intestinal flora. Egsnanﬁn% @(ﬁéiﬂF?§n§RnaQw°ﬁ%él? IpAPEEAEARD FO3im,

the suppl ycontapnbhgotatc rnéssoobgenigdefus Paft ipidAildtyid 'mearbbiragbneamy,t h
ant ox! dank s i laYE RU LIRS T 0 e cct Lo Ligse 1Eegens,
nost of thesgapreniachavingi alt diemstalamdlentér pet ebht@Agand i ncl ude
suitable pro- biotic mcroorganisns for this purpose are fresh products and
Many people, particularly in economically and indus-
trially highly developed nations, frequently complain of
temporary or chronic indigestion caused by a damaged or im-
paired intestinal flora. These “diseases of the affluent
society" mostly are caused by stress situations, abuse of
medications or drugs, consecutive symptoms of treatments with
antibiotics, but also by malnutrition in many cases. Acute
and severe symptoms can be treated using well-known drugs
which may contain not only suitable pharmaceutical active
substances but also appropriate natural enzymes or intestine-
specific microorganisms. |

} However, in case of chronic, mild disorders of the
intestinal tract not actually to be referred to as a disease,
habitual consumption of suitable, selected foods or dietary
supplementing preparations based on probiotic microorganisms
frequently is sufficient to alleviate or eliminate the symp-
toms caused by an impaired or damaged intestinal flora. Even
in case of an intact or healthy intestinal flora, the supply
of probiotic microorganisms, particularly in combination with
antioxidants, may have an immunostimulating effect.

For these reasons, yoghurt and curdled milk products
become more and more popular. However, most of these products
which are valuable in nutrition and include suitable pro-

biotic microorganisms for this purpose are fresh products and



1 9+JAN 2004 2 can only be stored under refrigeration, and even in this
‘event, for just a few days. Furthernore, there are products presenting
suitable probiotic nmcroorganisns in the formof a nonopreparation.
However, these products involve the di sadvantage of |acking approval as
food or food supplenent in many countries because they do not contain any
further nutrition-physiologically valuable substances such gsjANi0lr al s,
fats, vitam ns, carbo- hydrates, protepns, roughage, or trace el enents.
Mor eover, an average of only about 10% of the ingest- ed probiotic

m croorgani sns are capabl e of developing their healthful activity in the
human or agadelonil§t €54 | BEorkAenendépr e fad igelysitaind al hydl anger AADWHI of
probiotic mcroorgan-.isnms than required in therapeutic ternms has to be

i ngest ed i 5VERt detOF o) Bghi @vEe¥ da¥Ficiently high activity of these pro-
biotic m croorganisns in the human and animal intestine and thus, a
heal t hful effect. It was therefore the object of the invention tq

crease the activi tyUVBEheFBRTr e | EhRrer SYRTANECHH PRESROFAAY éﬁéﬁéghéhinal
i ntestine prshidtise hbherbobgahtibidl iaf ferE 2ormRif . a ARBALBIreParattike .

I nvention, said object is accom plished by providing an oral .
adni ni st r A0 nteowe aPRPAYCLEL IVediveridigehtisadyapEa8eoPfc lacking

M cr oor ganigfovalaigl adddicyr ARt |Qipd1enarntt S8l fmaaid/ @ iad ik < HlatlseC

m croorgani sns _having at | east one enteric coatlngx The_ or al .

admi ni str dt1h APefttapryntain amy efurihezopubrifpparpPhysigiogisaldy
granul at e,vguab OVEist AW Hichedabhynaraabl efaty), t biguminkgyearbabl ets

bei ng particu- larl referred.
gp hyé%ates,)%fzte1ns, roughage, or trace elements.

Moreover, an average of only about 10% of the ingest-
ed probiotic microorganisms are capable of developing their
healthful activity in the human or animal intestine. There-
fore, a substantially larger amount of probiotic microorgan-
isms than required in therapeutic terms has to be ingested in
order to achieve a sufficiently high activity of these pro-
biotic microorganisms in the human and animal intestine and
thus, a healthful effect.

It was therefore the object of the invention to in-
crease the activity of probiotic microorganisms in the human
and/or animal intestine and thus, their healthful effect as
well.

According to the invention, said object is accom-
plished by providing an oral administration form containing
at least one genus of probiotic microorganisms, said adminis-
tration form itself and/or said probiotic microorganisms

having at least one enteric coating.

The oral administration preferably is a tablet, a
coated tablet, a capsule, a granulate, or a powder, more
preferably a tablet, with multilayer tablets being particu-
larly preferred.



.1 9 JAN 2004 3 Al those microorganisns are suitable as probiotic

m cr oor gani sns whi ch thensel ves normally occur in a healthy human or

animal intestine and/or have a healthful effect on a healthy, inpaired or
di seased intestinal tract. For exam ple, probiotic m croorganisns pronote
the intestinal diges- tion of lactose in individuals exhibitq{ggaltlactose

I nconpat- ibility, or pronote nore raplg conval escence from vari ous
diarrhetic diseases. Preferably, the problotlc m croorgani sms  enpl oyed are
| actobacilli, bifidus bacteria, or StreptOCOCCI, with Lactobacillus casei,

Lact obaci | | us aci dgphj | OS%LEH%?angg% DLl gugkgg %ﬂ%?é%g%?ggﬁcTh

| ongum and/.or Lact obaci €l ng partic
anount of &Hﬂ¥QQﬁQ9nﬁ&mﬁxwkkﬁhshhemﬁeihesonatmaddmrﬂqnunulmnafbeaﬂbhythe

vention ian® R SALGRIE A{ka 188YaR8/87 hAvBIUNEd N, App! Legebeabhnt ul

effect. The oral. .admnistration Tormo |nve ion prefera y contai ns
from 103 foMedlEhyprigpaigted ot ydiseaseds indesdinalr ditatt ¢ Forrexam-

or gani sns, w@thpygbﬂd%fHIH&é¥Béﬁgéfﬁ%m% é?BhXth%m@wf¥¥e§¥qnaftﬂ?bE§Ly

W th respect to nunber and acti m - Croorgani sns
material s 4388, OpalerEasear iy @hélvaduaés enhnbatanghavangteﬁaedUqupaa-

probi otic mbamaygaralsnﬁréﬁ{s&s ddve aggp%a gé%ﬁcé \_ég/go‘?rr &QPLSGE as

| ow as p055|ble ter content preferably Is
preferably l?eraew %S¢@$%$+ vBrederablyei ghe probhetéear mn@romg@mams

Accor di ng éﬁpna?eanaeat198t0$§@1919| Eﬂfl@ﬁétﬁéétéflafOBP‘Qé%e?%obéééi one

enteric coat%Bg g preferred enbodi - nent he oral adm nistrafion form
of the inv&h oﬁaﬁﬁg arilyugsraghd c HACtRGIEIddms AqiARInG &5 do-
shel | ac orb&a‘:tesimhlnsfﬁdhﬁinpobﬂﬂcﬂ&b@é’féﬁimﬂol&agdrﬁ‘ agRd perF Dé@i@ﬁé@ﬂl—

h -
embodi ment ;L Slgn%arggnhghigr%artlcularly preferred.

The amount of probiotic microorganisms in the oral
administration form of the invention is to be selected in a
way so as to ensure the desired healthful effect. The oral
administration form of the invention preferably contains from
103 to 1012, more preferably from 10° to 10!! probiotic micro-
organisms, with 107 to 101° being particularly preferred. For
stability with respect to number and activity of living mi-
croorganisms, the materials used, particularly the carrier
material having embedded the probiotic microorganisms there-
in, advantageously have a water content as low as possible.
The water content preferably is <3.0 wt.-%, more preferably

50.1 wt.-%, relative to the weight of the carrier material.

According to the invention, the oral administration
form has at least one enteric coating; In a preferred embodi-
ment, the oral administration form of the invention has at
least one coating essentially consisting of shellac or of

shellac and polyvinylpyrrolidone.

In another preferred embodiment, the oral administra-
tion form of the invention has at least one coating comprised
of at least two layers, one layer essentially consisting of
hydroxypropylmethylcellulose, methylcellulose and/or polyvi-



tion formof the invention has at |east one coating conprised of at |east
‘two | ayers, one |ayer essentially consisting of

hydr oxypr opyl net hyl cel | ul ose, nethyl cellul ose and/or polyvi - 4 ) 9 JAN
2004 nyl pyrrolidone, and/or one | ayer essentially consisting of shellac or
of shel.l ac and pol yvinyl pyrrolidone. In another preferred enbodi nent, the
oral administra- tion formof the invention has at |east onel1doN 3
conprised of at |least two |ayers, t he/dne i nner | ayer in the proximty of
the core essentially consi sting of hydroxypropyl nethyl- cellul ose,

met hyl cel | an ol yvi nyl pyrrolidone, and/or. the/one outer,

off-core | gl}'q% essgéﬁc{zﬂpq'y ‘?:%ﬂZ‘Pgt o6 tAYShePFSENSAad s HePREESBART of

pol yvi nyl pyshred!liago mer. omwesrmlalacacﬁml;]sémirmmf;yfﬂbqﬁdbh@ invention prefer-
ably includes from1l to 10 wt. - % shel nore preferably froml.5to 6

Ww.-% relative to the total weight of the oral admnistration form wth

2 - 3.5 w. @6belngnpambtﬁekap&ﬁfe@&eaeémgadlﬁéﬁenttﬁbi Yrathadaialistra-
adn1n|stra%|on formo i nventi on has an enteric coating of at | east

such a siz&*88 f8€mt8 eﬁ ?réPVeEHéPBsEthétpﬂéﬁﬁ§tP@enF9ﬁ§éP§aﬁP§P§139d

Anot her preﬁeatedeeabodwaemhye&sth&uywanéuyﬁﬁaﬁtiéyeflpw {pénpraﬁhmg%§
probiotic n1c aorgani sns whi ch themsel ves are provided with an_entericC

coating. Tott K€ T e t RESHREL28ildt | LOME £F bbRGaRits MY HreX R TRY HEehY1-

vari ous rrethmdialmebl lnowiy 1 Oc L hoseseki ldedl/on t gy Bfimprberbs eagent!, y

rovi ded east one enteric_coatin Also, in addition to. the
gnteric cog® Zg? }5e ||$Rﬁﬁﬂ0%f%r%?r%d HPSt EFSIEST Yor¥ | FRRFESEARTOr

t he pro- boﬁtshehiacoorgeﬁlsh&lamb(umﬂIgb ﬂyﬂ@yﬁm@lﬂﬂoﬁﬁte addi - tiona
coating(s). Preferably, this/these coating(s
The oral administration form of the invention prefer-
ably includes from 1 to 10 wt.-% shellac, more preferably
from 1.5 to 6 wt.-%, relative to the total weight of the oral
administration form, with 2 - 3.5 wt.-% being particularly
preferred.

Essentially, the oral administration form of the
invention has an enteric coating of at least such a size so

as to entirely enclose the probiotic microorganisms.

Another preferred embodiment of the oral administra-
tion form includes probiotic microorganisms which themselves
are provided with an enteric coating. To this end, the pro-
biotic microorganisms are dried using various methods well-
known to those skilled in the art and subsequently provided

with at least one enteric coating.

Also, in addition to the enteric coating(s), the
inventive oral administration form itself and/or the pro-
biotic microorganisms optionally may have one or more addi-
tional coating{s). Preferably, this/these coating(s)
serves/serve to achieve improved adherence of the enteric
coating(s) and/or improved flavor, stability and/or optical

appearance.



serves/serve to achieve i nproved adherence of the enteric coating(s)
‘and/ or inproved flavor, stability and/or optical appearance. 1 9 JAN 2004
- 5. The coatings can be coated both froman aqueous solu- tion and from an
organic solution. As for the oral admnis- tration formof the invention,

It is advantageous to coat the first coating, i.e., the firz} [mpner

| ayer close to the core froman orgagig sol uti on because tH ﬂﬁ% rotic

m croor- ganisms frequently are highly Sensitive to noisture. It is
particul arly advantageous to coat the coatings or layers from an al coholic

sol ution of the coafy | al l.n, anot.he referred embodi nent, the
oral administra- ti on@%odr%ﬁdﬁah%aq nk{;]/een cl’aotneq’ rpgqtﬁﬂdgg%ﬁmaqwﬁﬂ% {SUHET 1y
rel evant addiqn vad i fremdani onges ithegindticot.i sy fooothanerkdmadminis—
Pref er abl y,¢ddt jigpClH496s o ' I.neral t.race el e- nents, roughage,
enzynmes, vegetable ex;rgﬁig?ﬁ%p%?ggﬁgﬁn%aﬁx 68h§§¥’ 3@963H§/3P £ .qﬁﬁ
case the ofdirsidr¥eaingyt i bnef or mhe ntlwdesonutinneirodaljler relevanto the

addi tives, g4eh f | . Whj begin to undergo.digestion in
the stomefhe ThorP e Belin MY ELEE e ovh? BPPEH D it MEGEPERves
are at | e&8N158 chequent kynchosedighlagn semeitiveoabi mopidlependi by dg t he
nutritionaklay¥th LI sed, it be necessar Q_incor.porate
each of thgge éﬁgﬁé??§e§§ﬁhgfggﬁggg g%chﬁEng 8bF8?|&nﬁFcP%oﬁSXﬁF§n§%PW'the
oral admi APsgA&ehed ifcosmlaft dre dfivigne i omat ing mayesbads.to avoid contact
with each other. In a preferred fashion, this is acconplished by

incorporating the nutritionally relevant additives and/or m croorgani sns
in different |ayerdRofnathgyl preigsredasmbpdiprenter the ersdnhdmiaietvatani n

A (3-caroteneh, fbdm@-of the invention includes further nutritionally
relevant additives in addition to the probiotic microorgan-

isms. Preferably, it includes vitamins, minerals, trace ele-
ments, roughage, enzymes, vegetable extracts, proteins, car-
bohydrates, and/or fats. In case the oral administration form
includes nutritionally relevant additives, such as proteins,
which already begin to undergo digestion in the stomach, it
is important that these nutritionally relevant additives are

at least not entirely enclosed by an enteric coating.

Depending on the nutritionally relevant additives
used, it may be necessary to incorporate each of these and/or
each of these and the probiotic microorganisms in the oral
administration form of the invention in a way so as to avoid
contact with each other. In a preferred fashion, this is
accomplished by incorporating the nutritionally relevant
additives and/or microorganisms in different layers of a
multilayer tablet.

Preferred vitamins are vitamin A (8-carotene), vita-
min C, vitamin E, B complex vitamins, and/or vitamin K. Par-
ticularly preferred vitamins are vitamin A, vitamin € and/or
vitamin E. As a rule, the amounts of these vitamins depend on
the recommended minimum required dose for the respective
vitamin, but these amounts may also be exceeded by 50 - 200%

©n an average. A preferred range for vitamin C is between 50



mn*C, vitamn E, B conplex vitamns, and/or vitamn K Par- ticularly
‘'preferred vitamns are vitamin A vitamn C and/or vitamn E. As a rule,
the anounts of these vitanmns depend on the recomended m ni num required
dose for the respective vitamn, but these anobunts may al so be exceeded by
50 - 200% on an average. A preferred range for vitamn Cis ﬁﬁﬁﬂﬁ n 50 19
JAN 200 6 and 300 ng, for vitamn E from10 to 50 ny, for Vi 8 X1.5
ng, and for the B conplex vitamns frommX g to 20 ng. Preferred mnerals
are edi ble inorganic or organic salts of sodium potassium calcium
magnesi um zinc, and/or iron, preferably present as carbonates,

bi car bonat 884 pH¥s mphafes, vhtpRdapEat Esomsd0f dtes50bingul faresyitambni des,
fluo- rideg; @i t | acC _— I peral.s, rghative to
the total wei Shﬁ“‘% Q?ﬁei‘g?ja?%gd% tr‘f?’té"??aeﬁ Sﬁéyoﬁr[#lm p%?’g}g |€&i§°fr§ém’t“§o to
40 wt.-% The oral admnistration formof the invention preferably

I ncl udes silicon, ' : e, ..Lodi o sel enj .
and/ or copper as ??%ggkgggngﬁﬁggﬂ¥ﬁg %Fg“%gxﬁ%ﬁs#¥§?§§ﬁgkofﬁ%o$£§%§lc

i nvention pRéterofapbgiiumgl pdeassopmhr @al cdamm maymesvhent bHimo, and/or
grain shot r | r ' rticuyl.arl erre The
anount of ?5ggﬁaggg?§?§%°rlyetp?§sﬁ ft%a&gﬁgaﬁgeg’f h%?aﬁoﬁrogfaqaem rsl??ation
f orm pr ef ePABE§S) sbipbosphates) wnlfet eBr, ebdsudd adresymesh kowlidesnzies-ar e
| i pases angd pr.ot a z up [ ' S Pﬂ%é

gl ut a- thio%gégéré%i ase Whig d §§ED¥EBF%EE$Gn§p%%n%bcggﬁgﬁ%gthan %és

i nt esti ne BRAYRBEVENEOnERabEPLal WEREhtnaf bée predpedmigtiatiatine Eerknown

amounts angréfefabey $8 KW JOTEL 4 Adidy Onpp L heranals G 14 St 1AM

form i ncl udes fgrt er  probiotic substances, pre eragLy,ollgofructose

and/ or orm of the invention preferably includes silicon, chromium,
manganese, iodine, molybdenum, selenium, and/or copper as

trace elements.

The oral administration form of the invention prefer-
ably includes soy bran, corn bran, wheat bran, and/or grain
shot as roughage, with soy bran being particularly preferred.
The amount of roughage relative to the total weight of the
oral administration form preferably is from 2 to 50 wt.-%.

Preferred enzymes and coenzymes are lipases and/or
proteases, and coenzyme Q, superoxide dismutase and/or gluta-
thione peroxidase which promote the function of stomach
and/or intestine and/or the metabolism. They may be incorpo-

rated in per se known amounts and in a per se known form.

In addition, the oral administration form includes
further probiotic substances, preferably oligofructose and/or
other oligosugars.

Preferably, the vegetable extracts are dry extracts
from Echinaceae, bioflavonoids, polyphenols, phytoestrogens,
and/or saponins.

Preferably, the oral administration form of the in-

vention includes soy protein and/or whey protein as proteins,



ot her oligosugars. Preferably, the vegetable extracts are dry extracts
-from Echi naceae, bi ofl avonoi ds, pol yphenols, phytoestrogens, and/or
saponins. Preferably, the oral adm nistration formof the -in- vention

i ncl udes soy protein and/or whey protein as proteins, - 7 19 JAN 2004
and/or as fats those fats which contain polyunsaturated fatty acids.
Dependi ng on the respective enbodi nent, the oral adninistr%;h@p¥$prn1of

the invention may al so include conven- 7tironal adjuvants ana ves. The
sel ection of adjuvants and/or additives al so depends on the food-rel ated
regulations _in that country where the oral administration formof the

i nventi on #RAfQYr ps ukals Feese cfats Iwhiehicentain ipelyireatyrated fatty

adm ni strajkpfgformof the invention preferably includes plasticizers such
as glycerol, Mglyol, nold wax, and/or acetylated nonoglyceri des as

addi tional adjuvants. Starch (e.g., corn starch), talc, mcrocrystalline

cel lulose, |act Osemeﬁéﬂéi'%}f digperged §ie£i§§§ti%[ ygﬂnﬂxhg%éh@' - tH@N& - 2nd/ or
cel lul ose powder are use ds Fdditiona J u- vants and/or dddrtives e.g.
in the tapidiistnationy dommatef |Ets, imsatddn atyetaslasf tnwlude eeriwn- As
further cRARent aaju6ahbNUdicA! £3apUFle8S TRUN dDlect bl bR adiilidifts

gl ucose, sucrose, fructose, maltose, dextrose, maltodextrin, and/ or

kaol i n, ariIYOR@dditddesdarlismatdepandsuch dharsiond-veglatiesseegulations

hydr oxypr oy ! bt ul@sgt (ﬂseﬁady_ﬂéyn{my' Hﬁmﬁgﬁk'ate'i%e,foﬁﬁ%@r Al ci um
carbonate, cal cium magnési um and/or glycero Stearate can be used as
bi nders and/¥in ¥R t 48k tayder suspd. Rfitioniarhe dpalitfinfFRrsipdri i orm

of | [le | N\l QU s tHatq o Tt SO N AN Tvedt! P Pt AU AH1 2 B des
subst ances, ..
plasticizers such as glycerol, Miglyol, mold wax, and/or

acetylated monoglycerides as additional adjuvants.

Starch (e.g., corn starch), talc, microcrystalline
cellulose, lactose, highly dispersed silica, polyvinylpyrrol-
idone, and/or cellulose powder are used as additional adju-
vants and/or additives e.g. in the tablets, multilayer tab-
lets, coated tablets of the invention. As further components,
carbohydrates such as mannitol, sorbitol, =xylitol, glucose,
sucrose, fructose, maltose, dextrose, maltodextrin, and/or
kaolin, and/or cellulose derivatives such as methylcellulose,
hydroxypropylcellulose and/or hydroxypropylmethylcellulose,
and/or calcium carbonate, calcium, magnesium and/or glycerol
stearate can be used as binders and/or antitack agents. In
addition, the oral administration form of the invention may
also include colorants, flavors and/or aromatic substances,
as well as lubricants, antioxidants and/or stabilizers. On
the one hand, the amount of these basic substances depends on
the desired content of probiotic microorganisms, vitamins,
enzymes, roughage, etc. and, on the other hand, on criteria
determining the mechanical-physical properties of the oral
administration form, such as hardness, compactibility, size,
color, and/or shape.

The oral administration form of the invention can be
produced according to methods well-known to those skilled in

the art. For example, these methods are known from H. Sucker,



as well as lubricants, antioxidants and/or stabilizers. On the one hand,
"t he anmobunt of these basic substances depends on the desired content of
probi otic m croorganisns, vitam ns, enzynes, roughage, etc. and, on the
ot her hand, on criteria determ ning the nechanical - physi cal properties of
the oral admnistration form such as hardness, conpactibility, size,
color., and/or shape. The oral administration formof the {|8yaNt20ldn can be
produced according to nethods well-knov +0 those skilled in the art. For
exanpl e, these nethods are known fromH Sucker, 1 9 JAN 2904 8 P. Fuchs,
P. Speisser, "Pharmazeutische Technol ogie", Stutt- gart, 1978; or K H
Farmer, K. H. Fugis,ng,. GpeE@hE&n,”Hﬂ&ﬂmaz&w&%ﬁdhﬁﬁmﬁdkﬂﬁEEQQQEQ Stutt-
Stuttgart, 6. /. ar.e ncor at refe an

repr esent Hér%ti ofl-l‘;)h]%y i g%s%?’ggm *{)(r)f(/‘ rf"?%ﬁ/}r%galébr%ﬁlﬁﬁfe #gnar-—
met hods of mpze@d;aaqhmg Pechal okt i Stluaﬂ:lg@ll'tf orng®f . t faeynward | hereby
character- t .the c ating(s e coated from an_ague

sol ution ah )Z.SQP Egr% %n l@fgﬁﬁ & §8?&t EHH? gF‘BFerftﬂfif?ﬁ‘mﬁ af? rg d%# the

sol uti on, dadcilosarer.eferably from an al coholic solu- tion. The coatings
can be coated using conventional methods well-known to those skilled in

the art, e.g. tablet coating, spraying of solutions, dispersions or
suspensi ons, or byThpoWdQEncdahiﬁg prleee diresct ebhe o madt Iasthe no St pebdao- form

of the inv a .in that a &?tantlall y small er_ apount

oror 'bi ot 2 SR bPaanreREhEERER iR okl Bt ST odt PAEa S PR o

ef fect. Asizedesin tthat tha kegriotyced n¢hreormatehitaprym an agueous
solution and/or from an organic solution, preferably from an
organic solution, and more preferably from an alcoholic solu-
tion.

The coatings can be coated using conventional methods
well-known to those skilled in the art, e.g. tablet coating,
spraying of solutions, dispersions or suspensions, or by

powder coating procedures.

The oral administration form of the invention is
advantageous in that a substantially smaller amount of pro-
biotic microorganisms is required to achieve the desired
healthful effect. As a result, it can be produced much more
cheaply.

Examples

The following examples are intended to illustrate the
invention without limiting the general idea thereof.

Example 1

A mixture of 65% bacteria preparation, 6% microcrys-
talline cellulose, 20% tricalcium phosphate, 2% glyceryl
palmitostearate, 0.6% magnesium stearate, and 6.4% disinte-

grant was compacted together with a mixture of vitamins and



Exanpl es The foll owi ng exanples are intended to illustrate the

phosphat e,

I nvention
W thout limting the general idea thereof. Exanple 1 A mixture of 65%
bacteria preparation, 6% m crocrys- talline cellulose, 20%trical cium

2% gl yceryl palmtostearate, 0.6% nmagnesium stearate, and 6.4%
di sinte- grant was conpacted together with a m xture of vitamns and 9 1 9
JAN 2004 mnerals on an eccentric press El by Fette Cbnpanx %ﬁ qﬁﬁby

? Hf 35 g and

Kilian Conmpany to form an obl ong tabl®et? ltaving a core weig

t he dimensions 20.0 mmx 8.8 nmx 7.0 nm To
shellac was .initially dissolved in ethanol with stirring and as soon as a

clear sol ulil@§Tads

%taai RAFeMIGl g praas Bddby Fetbee GRRIRATHNOENES by

stirring was]ieantcohpadyf 8o 20ohheh b BRIt D% phy!d 0o se sy aYhRe-

guently coated onto using a

process

par amet er s herle %'%Igec‘%@@i theadwrﬁol@lsstaooﬂt Bimn X ﬁolﬁog@hé‘bﬂs G jnray  To

coating. Tgeoageenthef eﬁE%'rhéCcWé%l%Hé e 1ad ‘%J 4 é&’aiﬂ{f a‘géBin% the

core, correspondlng to 4. per

et SUI’

of 10% bact8r £hh ﬁﬂ@éaWéthoﬁtlggg@lgaémds@S ARM%Baria rolgaist 1 uheon was

cel | ul ose, oB¥ashuact MgBIb! {8s SHERIRLS heDUITANRS) WO £ fng Al O 0%

di si ntegrant was

together with a mXxture vitam ns an

m neral s oﬁonﬁlfleﬁér }Foﬁelﬁlmféremyl%mégwie@onﬁ&mystéoi@t‘-ﬁpan‘@gig swaped

tabl et havqagnelyoeaa%ag%t%f t:heo thi ek [ hgs dh

7.2 mm Thereafter, a | m of hydroxy- propyl ne?ﬁy | cel  ul ose was coat ed
t her eon byPE‘B?‘é@?nQaé'ﬁn@ttﬁ*rsarﬂﬁlT% §6I1§f3|t§ﬁ1 IMhea aMaintsdf agodGeebtain

hydr oxypr ofpyhd@ehed L £1 1m coating. The amount of shellac was 2.1 wt.-%

relative to the weight of the core, corresponding to 4.5 mg

2

per cm“ tablet surface.

Example 2

A mixture of 10% bacteria preparation, 33% lactose,
48.4% microcrystalline cellulose, 2% glyceryl palmito-
stearate, 0.6% magnesium stearate, and 6.0% disintegrant was
compacted together with a mixture of vitamins and minerals on
a rotary pelleter by Manesty Company to form an egg-shaped
tablet having a core weight of 1.0 g and the dimensions
18.0 mm X 8.8 mm X 7.2 mm. Thereafter, a film of hydroxy-
propylmethylcellulose was coated thereon by spraying an eth-
anolic solution. The amount of coated hydroxypropylmethylcel-
lulose was 0.8 wt.-% relative to the weight of the core,
corresponding to 1.4 mg per cm? tablet surface. Then, also by
spraying an ethanolic scolution, another enteric coating com-
prised of shellac, polyvinylpyrrolidone and acetylated mono-
glycerides was coated over this first layer of hydroxypropyl-
methylcellulose. The amount of shellac was between 0.25 and
0.35 wt.-% relative to the weight of the core, corresponding
to 4.5 mg/cm2 - 6.3 mg/cm2 tablet surface. The amount of
acetylated monoglycerides and polyvinylpyrrolidone was
14.2 wt.-% each, relative to the amount of shellac employed.

produce the enteric coati ng,

A m xture
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| ul ose was 0.8 wt.-%relative to the weight of the core, corresponding to
-1.4 ng per cnR tablet surface. Then, also by spraying an ethanolic
solution, another enteric coating com prised of shellac,

pol yvi nyl pyrrol i done and acetyl ated nono- gl ycerides was coated over this
first layer of hydroxypropyl- nethylcellul ose. The anobunt of shellac was
between 0.25 and 0.35 w.-%relative to the weight of the core,
corresponding to 4.5 ng/cn2 - 6.3 ny/¢nR-tabl et surface. Thed ampildt of
acetyl at ed nonogl yceri des and pol yvi nyl pyrrolidone was 14.2 wt.-% each,
relative to the anmount of shellac enployed. - 10 - 1 9 JAIL 260 Exanple 3 A
m xt ure of E&adplact3ria preparation, 6% mcrocrys- talline cellulose, 20%
trical cium phosphate, 2% gl yceryl palmtostearate, 0.6% nagnesi um
stearate, and 6.4% disinte- grant was conpacted together with a m xture of

vitam ns and m nerahdxanra th%G%lhﬂdﬁﬁﬁﬂalﬁk fbéxw@ﬁnﬂ%hﬁléﬁéafﬁﬂ €99-
shaped tab%gtlhaV|$ﬁ i Cfre t of .1.35 the di nen- _sions 2170 mm X
10.0 nm x 820 1HRE Thefbufege. ?IIEQ%CaﬁﬁéhﬁmiﬁP@QHQRﬁ¢w?3e|9&Y6§§Y&nd
gl ycerol opaﬂzmgrtmltewsteqoatm t xe@@llhm speaykie,arnet ol | i sohdklon.

The anmount coat ed ro thylcellulose was 0.8 W . -%relative
to the meigﬁgk3waﬁe %f%f hgvtbh 12481k usEr ofnpyL faming and
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acety|atedof”@89£¥8eﬁ&&%ﬁk§g¥kpylmethylcellulose was 0.8 wt.-% relative
to the weight of the core, corresponding to 1.48 mg per cm?
tablet surface. The amount of glycerol or Miglyol was
10 wt.-% relative to the amount of hydroxypropylmethylcellu-
lose employed. Likewise by spraying an ethanclic solution,
another enteric coating comprised of shellac, polyvinylpyr-
rolidone and acetylated monoglycerides was coated over this
first layer of hydroxypropylmethylcellulose. The amount of
coated shellac was between 0.3 and 0.5 wt.-% relative to the
weight of the core, corresponding to 4.1 mg/cm2 - 6.8 mg/cm2
tablet surface. The amount of acetylated monoglycerides and
polyvinylpyrrolidone was 14.2 wt.-% each, relative to the
amount of shellac employed.



pol yvi nyl pyrrolidone was 14.2 wt.-% each, relative to the anount of
shel | ac enpl oyed. 19 JAN 2004 Clains: 1. A tablet containing at |east one
genus of probiotic mcroorgani sns, characterized in that the

adm nistration formitself and/or the probiotic mcroorgani sns has/ have
at |least one enteric coating. 2. A tablet according to claim1,
characterized in that it is a nulti-layer tablet. 3. A tablet according to
claiml1 or 2, characterized in that QQ _probiotic m croorg@ugABMs are
Iactobacillih bi fidus bacteria, or streptococci, preferably Lactobacillus
casei, La&tléb®msll | us aci dophilus, Bifidobacterium bifidium

Bi fi dobacterium | ongum and/or Lactobacillus plantarum 4. A tabl et
according to one or nore of clains 1 to 3, characterized in that it
contains from 103At ¢abdep, cq@teﬁeia@lytfrbmmﬂﬁ50n® eblks nof eppopieriabl y

from 107 to 101%pamrggh§smCr&oarr%gm% AdAP! gl a%gnggg'ﬁng Lo, one or

nore of clains 1 to 4, aracteri ze T he'entdr &
essentially const®is igfsedfierhdéonrthof nﬂmﬁlbaccamtbrqnﬁqwmuambpyaﬁﬂﬁauh ne.

6. A tablet accorgdi ngate Qggeéyfeqq ? f.glaims | to 4, characterized in
that the coating is conprised of east” 't wo Iayers one | ayer

essentially consisting of hydroxypropylnethylcellulose nmet hyl cel | ul ose

and/ or p0|yV|QYHPM&&Q%deEEbréﬁﬁ ONGiyl ayer, ess&n i 3lly 1 ,ca0sl sti ng of
shel l ac or of shellac and pol yV|ny pyrrolidone.
is a multi-layer tablet.

3. A tablet according to claim 1 or 2, characterized in that
the probiotic microorganisms are lactobacilli, bifidus
bacteria, or streptococci, preferably Lactobacillus
casei, Lactobacillus acidophilus, Bifidobacterium
bifidium, Bifidobacterium longum, and/or Lactobacillus

plantarum.

4. A tablet according to one or more of claims 1 to 3,
characterized in that it contains from 10° to 107,
preferably from 10° to 10'', more preferably from 10’ to

10 : : : -
10" probiotic microorganisms.

5. A tablet according to one or more of claims 1 to 4,
characterized in that the enteric coating essentially
consists of shellac or of shellac and

polyvinylpyrrolidine.

6. A tablet according to one or more of claims 1 to 4,
characterized in that the coating is comprised of at
least two layers, one layer essentially consisting of
hydroxypropylmethylcellulose, methylcellulose and/or
polyvinylpyrrolidone, and/or one layer essentially
consisting of shellac or of shellac and

polyvinylpyrrolidone.



-12 19 JAN 2004 7. A tablet according to claim®6, characterized in that the
coating is conprised of at least two | ayers arranged one on top of the

ot her, the/one inner layer in the proximty of the core essentially

consi sting of hydroxypropyl met hyl cel | ul ose, nethyl cellul ose and/ or

pol yvi nyl pyrrol i done, and/or the/one outer, off-core |ayer essentially
consisting of shellac or of shellac and polyvinylpyrrolidone. 8. A tablet
according to one or nore of claims 5-7,, characterized in tha{m&QQHanDunt
of shellac is froml to 10wt.-% preferably from1.5 to 6wl 3- d nore
preferably from2 to 3.5 wt.-% 9. A tablet according to one or nore clains

addi 1 ves. pr of 6rab 9 it Aok 4% 220 Brbllent oo IHUGRAGES bhzpiRs e
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pl aticizers, nor® prefé&hably glogeerol ,eMegltyallynol d awmsisandgor of
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aracteérize
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' pelyvinylpyrrolidone,

8. A tablet according to one or more of claims 5-7,
Characterized in that the amount of shellac is from 1 to
10wt.-%, preferably from 1.5 to 6wt.-%, and more
preferably from 2 to 3.5 wt.-%.

9. A tablet according to one or more claims 1 to 8,
characterized in that it contains further nutritionally
relevant additives, preferably vitamins, trace elements,
reughage, enzymes, vegetables extract, proteins,

carbohydrates, and/or fats.

10.A tablet according to one or more of claims 1 to 9,
characterized in that it contains additional adjuvants,
particularly in its coating(s), preferably platicizers,

more preferably glycerol, Miglyol, mold wax, and/or

acetylated monoglycerides.

11.A process for producing the tablet according to one or
more of claims 1 to 10, characterized in that the
coating is coated from an aqueous solution and/or from
an organic solution, preferably from an organic

solution, and more preferably from an alcohclic

solution.



