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sust ai ned-rel ease of therapeutic substances,
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at least 80 %, preferably at least 90 % and even more preferably at least 95 % of the
immediate release therapeutic substance is released within 1 hour as determined by the
dissolution test for solid dosage forms as described in the European Pharmacopoeia
2005, 3™ Edition page 228, 2.9.3.

Sustained release dosage forms often comprise a relatively rapid release
formulation of the substance, for example an immediate release form, combined with
a delayed release formulation, for example from which release of the substance does
not occur until the dosage form has reached a pre-determined point in the GI tract, or
from which release of the substance from the dosage form continues so as to be
released slowly over a period of time, e.g. over a period up to 8 hours. By means of a
sustained release dosage form, the amount of the therapeutic substance in the user’s

body can be kept at or above an effective level for a relatively long time.
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a solid phase suspended in the liquid phase and Containing a vitamin in a
relatively slow release form.

The liquid phase may contain a vitamin in an immediate-release form, e.g. in
solution or suspension such that the vitamin can begin to be absorbed by the body
substantially immediately after oral administration, and the solid phase may contain a
vitamin in a delayed release form.

The liquid and solid phases may both contain the same vitamin(s), or the liquid
and solid phases may contain different vitamins.

A suitable vitamin, which may be contained in either but preferably both of the
liquid and solid phases is Vitamin C (ascorbic acid or a salt thereof). Other suitable
vitamins include Vitamin B1, Vitamin B2, Vitamin B6, Vitamin B12, Biotin, Folic
Acid, Niacin, Pantothenol; fat soluble vitamins e.g. Vitamin A, Vitamin D, Vitamin E

(alpha-tocopherol, typically in the form of alpha-tocopheryl acetate), Vitamin K and

Carotenes such as Lutein, Lycopin, beta-carotene, Zeaxanphin. When the vitamin or
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a liquid phase containing a vitamin in a relatively
fast release formand, a solid phase suspended in the
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carotene or beta cryptoxanthin; or a mixture thereof.

For example the liquid phase may contain the vitamins Vitamin C, Vitamin E,
and preferably selenium and zinc, and the solid phase may contain Vitamin C.
Typically the liquid phase may contain 2 — 10 wt%, typically 4 — 6 wt%, of vitamin(s),
for example 2 - 4 wt%, e.g. 3.0 +/- 0.5 wt% of Vitamin C e.g. as ascorbic acid and/or
sodium ascorbate or a mixture thereof, and optionally for example also 1 — 3 wt%, e.g.
2.0 +/- 0.5 wt% of Vitamin E e.g. as DL-alpha-tocopherol acetate.

Because vitamins are vulnerable to degradation in solution, to achieve a
particular quantity of a vitamin in the liquid phase, it is preferred to include an excess
overage of the intended quantity of the vitamin in the liquid phase. For example there
may be a 50 — 150, e.g. 100+/-10 wt.% excess of Vitamin C, and/or a 25 — 100, e.g.

50+/-5 wt% excess of Vitamin E component over the amount aimed at in the liquid

phase.
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A suitable viscosity may be achieved by the incorporation of a suitable
thickening agent into an aqueous liquid phase. Suitable thickening agents are known
in the therapeutic oral formulation field, and typically include: xantham gum (such as
those sold under the trade marks Rhodigel™ or Keltrol™ e.g. Rhodigel 80 ™ or
Keltrol F ™), gellan gum (E 418), agar (E 406), carrageen (E 407), galactomanan and
modified glalactomannanas (locust bean gum (E 410), guar gum (E 412) , tara gum
(E 407), konjac gum, gelatin, arabic gum (E 414), karaya gum (E 416), starch and
starch derivatives (such as E 1404, E 1410, E 1412 - E 1414, E 1420, E 1422, E 1440,
E 1442, E 1450, E 1451), tamarind, traganth (E413), xanthan gum (E415), pectin
(E440) and amided pectin (E440ii), cellulose and cellulose derivatives (such as
cellulose (E460), microcrystalline cellulose, sodium carboxymethyl cellulose (E466),
carboxymethyl cellulose (E466), methyl cellulose (E461), hydroxypropyl cellulose
(E463), Methyl ethyl cellulose (E465), hydroxy propyl methyl cellulose (E464),
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In addition to the vitamin(s), water and a suitable thickening agent, the liquid

phase suitably also includes one or more of the following ingredients. Sweetener, €.g.
sugar e.g. glucose, typically 10 — 40 wt%. Sugars can themselves thicken an aqueous
phase, and the amount of xanthan gum such as Rhodigel 80 ™ suggested above is
suitable to achieve a viscosity in the suitable and preferred ranges mentioned above
with this amount of sugar present. Artificial sweeteners such as aspartame, saccharin
or cylamate, may be used in a much lower proportion than such viscosity-increasing
sugars and may have less effect on the viscosity, such that if such an artificial
sweetener instead of such a sugar is used a relatively higher amount of water may be
used in the liquid phase. Colourant; such as extract of natural carotene and/or paprika
extract, (orange colour) in an amount to achieve a suitable colour, which may be

determined empirically. Flavour; such as lemon flavour and/or blood orange extract,
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vitamins such as vitamin C. Typically the proportion of such an acid in the solid
phase may be 0.1 — 1.0 wt%, for example 0.2 — 0.3 wt% of the weight of the vitamin
in the solid phase.

The solid phase suitably is in the form of pellets, typically spherical, suitably
0.5 - 1.5 mm, e.g. ca. 1.0 +/- 0.1 mm diameter, or other shapes of equivalent volume.
Typically such pellets may comprise 75 — 99 wt%, e.g. 80 — 85 wt% of the vitamin(s),
for example Vitamin C, e.g. in the form of ascorbic acid.

Suitably such pellets may comprise one or more vitamin-containing layer
deposited on a core particle, and may be made by known pelleting processes, for
example as disclosed in US-A-3,939,239 by building up a layer containing the vitamin

surrounding a pellet core particle typically made of an inert material such as maize

starch and/or sucrose. For example Spansule® technology developed in the 1950’s,
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(EoB1C BT = A oRRD S Vs medt LS AROFPY o By 8 Bktor,then

extloflie layet Of the pomdertivitamlin andustet onfdhthe lcbpuieds. phaseating pan.
may al so contain dietary fibres e.g. prebioqtics such .
akhip pracess iafrpeated goti thsidssieed apamt BF Biseniamin dagpeep deposited

L0 R JERY. Vtabrin LORalr RIS 1R Radeinhis WY HE Rndtn 4 1 ©
commercially available.

The pellet is preferably provided with a release-delaying coating to delay
release of the vitamin into the digestive tract. Dispersion of the vitamin from such
coated pellets may for example be delayed by the need for water and/or the vitamin to
diffuse through the coating, or by the need for the coating to be dissolved, rendered
permeable, breached or at least partly removed by contact with fluid in the GI tract.
Release of vitamin from such coated pellets may be controlled by controlling the
thickness and/or composition of the coating material.

Methods of applying a release-delaying coating to such pellets are well known,
for example by spraying or pouring a solution of the coating material onto the pellets.
Other methods of applying the release-delaying coating are known, for example as

disclosed in US-A-3,939,259 e.g. by placing uncoated pellets containing the vitamin
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The I'iquid phase described herein constitutes a
further aspect of the invention, including particular
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it is an object of the invention to row de a dosage
fiorareygvingman and spmipetingsthe pplless withspifipiny ce%tmgrﬁomtwg tg cover

tbgggli%glf}aﬁ (gé‘% g'wﬂi%n u?o%/tl(i qts Idnpﬁagzl gtsl vely fast

her ei NRBA¥R Y 8&iEdY]dRIeasd-G6laling batinPh ABCkiyvaVindBS ad. Typically
carrier for the vitam n and has acceptabl e

ahgaeainggnaybean doamugtthat@éIDWp ﬂtfﬁ@m substagsee through or an

| f
P B e SR A e Hiles BT BBkl TE Rk be
tlﬁ&ébe%ﬂ&ﬁ'off'tw by tHEES K& iroMiheRt dITtRS 8dkting! St&lephdeitt on GI pH

phase in a dosage formaccording to the invention, nmay
cowh s the sphmalled tatatio coailngdmjlmathsmntlahl)t tesistanhundgr gastric

SU|tabI a soli t.er sol ubl e a_.carboxylic
StraTat hius Srodee M5B aioee bl B ufe wiplin BB nonn 1o
st abi | gggnMid SfelassdQbyia cUdt n%rﬂuﬁet@ils eRideakdulddeqcetate,
proportion of such an aci he solid phase may be

Ocellulosd aéetate phthiabate, exﬁnrtpd;eeao@taZe trinGelBtatet Bydrbxy pfpp\ybmgﬂmyl

of the vitamin in the solid sol i

s‘iﬁll{lg’é? gestate spccingte, @aﬁmxafpr%&? itly! C%ﬂ%@a‘rhd@ﬁate polyvinyl

S u c

RIS AhalaR LA RO M Etng] e R TRe, Shdlct By lochultise, Piiny!
T@cptaoalﬂuylr@uﬂ*ﬂ patH astl"sudnmxt kdpr(sadetian), Eu&@gm%OOdpgwder)

cEuiragipS tae Goppoh EagERI DLePy e A yobyirs besed on
pxﬁuhasrghmd %Hgméﬂ?a%rﬁ&@s Qkth neom mn%nbﬂa wgmaﬁ Ehcﬁlet L 100-55

|'ayer deposite core particle,
k(lpowﬂelp a@hd @Judnxgltnﬁ@dbé§ dsolufiar): aiamp Ipel}asersjo_ﬁm!etbmadhc ac1d and

US- A-3, 939, 239 bui | di | t
e PG B ol L 712 BB v
|5
R 4 B SIS, BRI, 34 gl o

| avryibie ah biXtlsacaylates tithl quasedatycahayionitiin groess as ﬁmctlonal group.
sugar-based core particles in which vitann

i ncor pRficdiecPRitopaly eentypingyglc iR agirs slow RETMGR I} %b‘g%}er through
dtlhg tSflélBH,t 1@‘1 p%/f%{-re(tl Bﬁ 1H@ép}eh&érﬁ release delaying coating. Typically such a

release delaying coating may comprise shellac containing 30 — 50 wt% of talc,
typically 40 +/- 5 wt %

The coating operation is continued until the pellets have a suitable delayed
release profile, for example as determined using the above-mentioned European
Pharmacopoeia dissolution test, for example so that after 1 hour 15-30%, after 4 hours
45-70%, and after 8 hours more than 70% of the vitamin content is released into
solution. The achievement of a suitable coating may be determined by sampling
during the coating operation and applying such a dissolution test. Alternative methods
of making particles of the above-mentioned size with such a delayed release profile

will be apparent to those skilled in the art.
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(425-500 microns) size conpris a conpacted m xture
of sugber pelldtsreditheedigtensions mne'tlwg@bgve wBlable endbing may be

or es n ble S |f|c ons
R I R
phag KRGEtthe &datdd ptedt ure e. g. the US Pharmacopoei a
and the National Fornulary. Such cores are
comer Thesdlid phase map ferther gomprisgmhi WA Riiegrganisms as for example
aln ille itam n a t 0
(reopEbasiens 6 probealer Fie Rl fe - AT TRe 1 Bfgaricus, L
aRFes "ENRhansskus al. P1amyrube 198RS dL URRAs, IV ks, EOBRyvis, L.
by a general |y known powder Iayerlng process.
TigpieciaLisporogersscér lfigobactsm stiamscack s Bajdifodim nBt Irzfarhtyi,

rayed th a m.xture of shellac and the .acid .in
45T B BOPFor Ui tsp e SPTIGT G Hih B ETorGTEEN SFp S R Een 107 and
”1@498 nfsﬁlszﬁ?ﬂm?hl)s% Ved teRvahM 08 afld 107heROnRidbseS UFiRAM
| eavi g a tacky coating on the core. These coat ed

craioesorgayisté mayﬂ»e cdmbtmad with blthem@tmakjiegmdientst hm’example to

such as ascorb 0 t hereby deposi.t er

tIProYe hRapd 58 ? e TOSRRA %llteeﬁéggﬁwak iRgygdient
b

e

i midrbegabhowetioptoondt grthaJSmQ&fdmns, mbbapavitedes alpayepowder
of . the powdered vitamn |s gsted ont o &Ee cores e.

RO 48 BrgUsART Peits oy qauaiisatjan withe EEPTIRRACpIS i dhe solid
dﬂﬁmg%nggp o&mﬁﬁlthe vitam n has been dep05|ted ont o
e

cores Itam n-containing pellets made in this way
are knOwe aspect dfahﬁpfestmllmgena\mnd tal ieproVides pelok&de foam including

preferably provided with a rel ease-delaying coating to
desalid phasethabmgy be ﬁémwefiawﬁfha lifid phase, Hisyadey t@éowg%mwn

Dfl’?lg e 59 Fd\%%ltatgg V\Jvltl Qkﬂ;lg %Th%ggﬂf gr V\agleqﬁbéﬁ} g:ﬁlﬁg’ along

for exanple ter
t $he1f\i e, a¥intayt e didsfrédu W@thtafp’r@dlgﬂn stilfeblefoaicomenercalizayionh®or

need for the coating to be dissolved, rendered
example probiotic bacteria are sensitive to moisture and so the shelf life of a liquid or
semi-liquid product containing such bacteria, is normally fairly short. In contrast,
according to the present invention, bacteria may be stored in a dry form , in the solid
phase, and so a much longer shelf-life may be achieved than would otherwise be
possible

In the dosage form of this invention the wt. : wt. ratio of liquid phase : solid
phase may typically be in the range 10-30 : 1, for example 20 +/- 5 : 1.

The dosage form of this invention may contain a unit dose of one or more
vitamin for example 0.5 —- 2.5 g, for example 0.75 — 2.0 g of one or more vitamin, e.g.
of Vitamin C, or of Vitamins C and E. Typically the vitamin may be divided between
the liquid : solid phases in a weight : weight ratio in therange 1 : 1 — 1 : 3, for
example 1 : 1 —1:2, preferably 1 : 1.5 +/- 0.5. Typically the volume of the liquid

phase for use as such a unit dose may be 10 — 30 ml, for example 15 +/- 2 ml.
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controlling the thickness and/or conposition of the
coat i nhewdsegé firm dfshisouentibn apybgipngvided in a variety of forms of

AR ARS8 A SR b
%P%%S&g?}iﬁé?%.g%&ﬂé 8t vid)icBniafifinPlRuit pids&@ind from which

appl ying the réel ease-del aying coating are
ksudtable quentiteesafpheesodidl apid dich sistis¢ésmayHAdiSpOBe] anbmexag, with
by .p] aci ng.uncoated pellets contajnj.ng the vitaninin a
b s amPReRrernpere Bl RgdeTgsa priot o ord
sifdihkt 84y coati ng solution to cover the pellets,
f%qnlfugi\;\sggl%i drying the coated pellets. Nunerous
sui t abAgrefeiredpackded egrhprises adirstrogsipartmeknomtainmgttheliquid phase
art. Typically the coatjng nay b‘ﬁ a cogti nsg t hat

hidp Bfir

ANIARSCRRG FQApBIMEBY coRigine b SO hPRATEH B AIrAAnE Seeas e
OBl R RS SR JPp o120 BB Sy Rhe Kfulation, s

eqsvtb kegprihetliqaid dddesotidphhsty separatdemdratento berbr@ighpkhtsuch
as the so-called enteric coating that is s_ub(gt anti al _Ity )
remeRisetiq{genalls dhe iquid apdisalidgheses e bednigpd fggdministration of

Li ge through the small intestine. Exanples
gf#*er‘i@?agg?é@ga ayi ng coating materials include;

cel | ul varen pestidddein sach h phekage araiosige fohh lodlklat i@yvention offers the
cellulose acetate trinellitate, hydroxydgropyl nmet hyl

c@lwaas@@aaﬁ@vameti@ﬁdéidhfé@ré@t AR BSENART Wp%icwpstgnces,
VVi ) . | .
B LA HEDBE R SR BB RE e nomeratcd

cil thelpaskage REPt YUt ofdondaediadtion iEull @ghdcsie Myt afidiedrons

Eudragit L 12,5 (solution), Eudragit L 100 (powder), .
Eesmpaginenss befors the eprypargpgnts sgdreught into commusisagien,) which may

i oni | . h [i id d
5 Ve oy SO ot SRR T onad | or oups, Eudragi t L
100- 55m(mdim@ﬁlcbuaﬂd?a@iage b3 cBipPisé & ebathiner) such as a bottle

ani oni ¢ polynmers of nethacrylic acid and ethacrylates

whtt ial-deBmingf a ficst Fompartrgens spiabletoorongain theiliquid phasegnd having an

:Tllgla),cepﬁgﬁ ,F;)cgﬁtn% 6%%352%962%10 'r%agéeg:gliéé cgépéﬁe&%uﬁablg% contain the
solid phase mounted in the mouth opening and having a frangible wall between the
interior of the container and the interior of the capsule, the package being provided
with a breach means to breach the frangible wall to thereby bring the compartments
into communication to cause the liquid and solid phases to be mixed for
administration of the dosage form. Suitably the breach means may comprise a cutting
element adapted to be operated by a user of the package to cut the frangible wall.
Suitably the package comprises a closure which may be opened when the
compartments have been brought into communication and the liquid and solid phases
have been mixed for administration of the dosage form. Suitably the closure is
operably connected to the breach means.

A suitable package of this embodiment is for example disclosed in EP-B-0 963

325, in which the container is represented (1) having upper mouth (2), capsule (3),
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acryl ate and nethacrylates with quarternary ammoni um
groups as functional group. Shellac, optionally

w@ovbadssdng talc to assist slow perneati on of MEIL/BP2006/003530

through the shellac, is a preferred pH independent '
rfedrgits e wadll (A); icnging sdemieng (1 Iyapd cloisiing (4 3)cdpezable Fenmseted to cutting

del ayi coatin co i se shellac containi ng,.30, -
LT SRR T A G s
QRE LBdVeURséribed AdldyBY RdeddB bllletd, My deBhrdtdh@MBp&tively contained
sui tabl e del ayed rel ease profile,” for exanple as

dettles cdpeeld (B)sandgh¢ hquidiphass imsh¢ caonaderfl) optedrcommunication as
Phar macgpoei ' f] , f I t

R eRoS) il BSOML LN otk TPt b b
Bt s;hom&m F{R8 Qhd 4R EPLB DG %Qb%tnﬁ'tﬁe ERLER IS and

€ § :
| solution. The achievenent of a suitablle coating

naoyitdireer d £) iatondanerd utig atsangol thatghel solidyghasé éallsomtbithgliquid phase.
operation and applyin | ution test

hecsromnerigHid RS Bt Sﬁﬁigh%e ‘Sééf’tﬁm Resagifatadfg disperse the solid

e e NI BR el yspUiio Poftfy SYREPASLSTRE liquid phase
reingacilivatd By theadbot renctliiomnisprofesredwizcotyssf thhby@dphase. The
suitabl e coating may be provided by a coated pellet in
viorenngdléauid ahass gneselad phase n&ydhers%emga%eci%ﬂy i'e3¥é'%‘3 psgr- A
5.-. 0 [ h i
ARt AR e e e 1987 £ SRR DR may be
phady eftinowhadistics tacerpls kivtrolodeicdohipatislervatinthe Sigahl @asl solid
L. Acidophilus, L. Bulgaricus, L. Bifidus, L.

ffiosus, L. Plantarum L. Salivarius, L. Lactis, L.

Casei, L. Breyis, . i : :
o 11 doBaepHefnBodiment ith & dacktuc SR QHERES o Fhiainer, such as a
| yft@dbrt ial BfinkNQ AR cBmpitaeg.sufablé abdtontdih ehecliqitié phasefand

live mcro-organisns_is between 107 and 10 10 i
draytg amuppsemoy i epenbigea sapsulaslafiping seogndpRMRAYpH suitable to

uni t .dgse. .. ' ' C | |

el BT AR CATLE PR SRR A e
Asdtdedrothe iidaesr offthd behtather @ArtB it & of feSdapbielb] the package being
addi tional ingredient could be a pol ]YYsacchar i de or

anovided withta Yatvenepeainganeansdo opgbe valye to thereby bring the

compartments into communication to cause the liquid and solid phases to be mixed
for administration of the dosage form. Suitably the package comprises a closure which
may be opened when the compartments have been brought into communication and
the liquid and solid phases have been mixed for administration of the dosage form.
Suitably the closure is operably connected to the valve opening means.

A suitable package of this embodiment is for example disclosed in EP-B-0 854
825, in which the container is represented (1) having upper mouth, a capsule (2), valve
means (3), and closure (4) operably connected to valve means (3) as described therein.
When such a package is used the solid phase, e.g. the above described delayed release
pellets, may be separately respectively contained in the capsule (2) and the liquid
phase in the container (1) out of communication as shown in Fig. 1 of EP-B-0 854
825. Shortly prior to use the closure (4) may be operated as shown in Figs. 2 and 3 of
EP-B-0 854 825 to open valve means (3) to thereby bring the capsule (2) and
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m croorgani sms and optional other ingredients may be

provi ded as a pure powder m xture or as granules or
WQEe00baoss92 f or conbi nati on with ot her conponent BCDEP10h&003530

solid phase, such as a vitami n. One aspect of the

moammﬂr (I nwmenednomunisatidraso that the solidiplase fallsgnigehe bﬂw\d phase.

cl udlbgﬂ %@éguql IB g? oh a 8P{‘$§£?§8 ﬁfial}’ ﬁg?qag%agl‘%ﬁffd%c éﬁPebsg the solid

%%@@Ixﬁﬁ@ qaﬁldeﬁgb %ﬁﬁ‘éhﬂ gus‘;p@nQ&QUf M€ s8lidphaek aPtHR liquid phase
product having a l'ong shelf life, as may be desired

Vhelitg &cmtaiddlby tl&abpabmentloned:mnfemed ivésicpsityt dfghe ligwid phase. The

exa prao tic ria are itiv 0 L sture
covened Bnd pBtse anil Bal G phdte ey e Bt ngemipd Sl g 1hE Sser
pr Od UCTLERVLRLIN Wl 1746 Be BEEHBED By wha§ oPEXAIRPIE ¥nfy2l 'Y
short. In contrast, according to the present
i nvention, bacteria may be stored in a dry form, in
the solid phase, and so a nuch |longer shelf-life may
be achi eved than woul d ot herwi se be possible In the
dosage formof this invention the wt. : wt. ratio of
liquid phase : solid phase may typically be in the
range 10-30 : 1, for exanple 20 +/- 5 : 1. The dosage
formof this invention nmay contain a unit dose of one
or nore vitamn for exanple 0.5 - 2.5 g, for exanple
0.75 - 2.0 g of one or nore vitamn, e.g. of Vitanmn
C, or of Vitamns C and E. Typically the vitamn may
be di vided between the liquid : solid phases in a
wei ght : weight ratio in the range 1 : 1- 1 : 3, for
exanple 1 : 1 - 1 : 2, preferably 1 : 1.5 +/- 0.5.
Typically the volume of the liquid phase for use as
such a unit dose may be 10 - 30 ml, for exanple 15 +/-
2 m.The dosage formof this invention may be provi ded
in a variety of forms of packages, for exanple a
container (e.g. a sachet) containing the solid phase,
and a separate container (e.g. bottle or vial)
containing the liquid phase, and from which suitable
quantities of the solid and liquid phases nay be
di spensed and m xed, with suitable agitation to
suspend the solid phase in the liquid phase prior to
or al
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adm ni strati on.

A preferred package conprises a first

conpartnent containing the liquid phase and a second
W@ vpaesenent cont ai ni ng the solid phase,
second conpartnments bei ng non-conmuni cating prior to

admi ni Exampleoh of the fornul ation,
liquid and solid phases separate,
br ought
solid

t he fPCEHEPZNE003530

so as to keep the
and able to be
i nto conmunication to enable the Iiquid and

p%@ﬁ@?hhge be m xed for adm nistration of the
dosage Torm en provided in such a package the
dosageAfliguid piase was preparedi hamingfthe followieg nervinad egpapesitéen per

nati ons of different vitam ns and/
Ufices,

Con‘E

or therapeutic

i ncludi ng those which are usually

i nconpaiibl'e W ifj.eafiBpOt her, may be 1rcor pgpgé@éh ' N | Quantity g
t he package kept gut of comunication iln the
r%@pe@kmkmgﬁhwsmmahdﬂsecond conpart nentls bef ¥elacle he 7.3761
ne o " | edad H + H 4 . la
Cll |NEA > T Ui U glll 11O ottt oat T Ul VVIT UIT '1Tea
%'fu %Sfymogﬂﬁa'?iﬁ?e ®5eF8le oral adninistratli on, SHFCERT 3-500
ephindi sfeaturas uabtefie package may conprise [a contaioner, 0.0150
Qllr‘h as—a hr\ffl e or \II nl I‘IQ‘FI nina a fi commart nmnnt
A% A >d IIIIIIIEJ A IIIUT \"Awa) orreTro
SRAPFKHFXT2EY contai n t he li qui d phase and havﬁﬁ@”’é\n 0.0150
URRAGIuIRWINAeQPEHUR0, a capsule defining a $e&eRdtive 0.0150
conpartnent suitable to contain the sollid phase
nSagninebenzeate he mout h openi ng and havind a firegrice 0.0090
tertor of the contaimer g diaE 0.0525
|nter|§b ? wé céﬂsule t he package bei ng Drovf%ed
wumhmdhbmeach neans to breach the frandi bl e Mavdurt o 0.0600
haorabyr hey A+t hao A~ Lo + P
1 J T 111 C IIC culTtpal I. IIL‘:III.D T111 o—Comurnt—€at T of—to
AGadorRE o %ﬁld and sol i d phases to bg nixed tor 0.1455
eslidiuth Sdcbidhie BBOQf(Vithaindnguge) f or m  Sui tlabl y Vianibreach 02812
eans nrn\l r\nnr'nrl se a f‘llffl nr:l nl ement—a npf nrl to hn
o‘é@l"ﬁ’t’%‘ﬁ"%@/"&%@@&f}z"f)he package to cyt the 'Farnélﬂgl bl g 01500
Waddium siénk@Dl Y The package conprises a |Gh@spéuBc Whktahte 0.0002
y be aopened when the conpartnents have been brought
i Ainecigeemividedt i on and the |iquid and sohérepephasbstance | 0.0641
DL-alpha Tocopheryl acetate (Vitamin E) 50% concentrate Vitamin 0.5961
(Ph. Eur). Consisting of: Silica, colloidal anhydrous
(Ph.Eur) 0.0060g; Maltodextrin (Ph.Eur) 0.1461g; Food
starch, modified (FCC) 0.1461g; DL-alpha Tocopheryl
acetate (Ph.Eur) 0.2981g
Total weight of liquid phase 14.2797 g

Because vitamins are vulnerable to degradation in solution a 100 wt.% excess

of the Vitamin C components and a 50 wt% excess of the Vitamin E component over

the amount stated in the table above was included in the liquid phase, bringing the

total weight per unit dose up to 15g.

The liquid phase was prepared as follows. Water was heated to 70°C then all

the non temperature-sensitive ingredients were added, e.g. glucose and preservative.

The mixture was stirred at this temperature for a few minutes until mixing was

complete, and then allowed to cool to ambient temperature. The ascorbic acid and
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have been m xed for adm nistration of the dosage form
Suitably the closure is operably connected to the

whewagbsoprans. A suitabl e package of this enboRCTEP2006/603530

for exanple disclosed in EP-B-O 963 325, in which the

e@xhum aseprbptg waéﬁh@s@lﬂeé dweiEhtstasin il pipe fherabgy ermepgioned
4

gﬁ Ssgcisg)gﬁ f%g ?ﬁ@(?lgg Bhase nci th(e n)u’xn{r(&fI %tglltr&gurﬁll?ﬁr&gthaé df'sg’c)ﬂved

era connéec

thehkthe aAsxRswhd PRSed ﬂh&h@hl’h midbeflte Thed wadBkat@€ing Sthe zinc
used the solid phase, e.g. the above described del ayed
petaécmeprpl@q ¢>@tast exget o€ natarsd canotdng, blegﬁe@ngv extyact, lemon

gﬁg(t"%loﬁ{i lﬂl'éar ﬁ%&? a%q?at% gm 1&%{] guélz%l g%e%]mﬁﬁls thiture was
@ cotafedts 15 d@ ggﬁ?qu%%ﬁn éh@iﬁewasmls&dsseaqn BPeRlohm3 325.

closure (13) nay be operated as shown in Figs. 3 and 4
of EP-B- O 963 325 to bring the capsule (3) and

container, (1) into comrunication so that the solid
phase&ﬁﬂd—#ﬁt o the liquid phase. The conbined liquid
phase A@gtqlcﬁaiagéiwabﬁfega&amam MhdR1BFRERRpIstticH FP 07285 g

the solid phase in l'i quid phase, uniform
sug@essi on of the solid phase in the Ilqw d phase

hai np -Far\ului-o-ﬂ-nrlln +ha

e .
FeHRg—Tati+tat €6 y—tHRe—anove rertioned EICICIICU

viscosity of tII‘Pgr‘Fq‘&'?ﬁ d phase. The tonbi nEYPFHYYi d Quantity g

9{%@&91&919 GRILE FATELyRY then be ingestedvRighl v Dy 0.600

e user. Asimlar package is for exanple disclosed

|T|a11aﬂ8—amd4(PhE98 731. Such packages may be Seddizef known 0.0016
r{ats—knowrto be conpat

alzesqar n@ﬁ' }d phase. In another =nbpgé?qrcré\ﬂr?cgm &ﬁma 00122
;Saakaagehrmy) conprl se a container, suclPebs careh;ompérenbr 0.0487
vl N ~ £ PX SN o 'J- ahkl ~ f

ux,n T ||3 a—+HHSt coTrpal L IICIIL S T 1 O0—CO IL

Il liqui d phase and havi ng an uppe n?é?'f?gocﬁgﬁ%ea 0.0120
Gapsd] @wdedd (Ph LR second conpar t ment @dhﬁ@kﬂo&pbx&nt 0.051

Pnnfaln the_solid nha mounted-in he -pouth nnanlnn

and having a valma‘ﬁﬁaﬂfssobéi’mﬁmtth’@s‘i nterior of the | 072558

container and the interior of the capsul e, the package
bei ng provided with a val ve opening neans to open the
val ve The sblié phixe s prepdréteby prepaingpeiles coras of the maize starch and
Eggﬁ?&] !@gp%tgu?lglégoupcﬁg/grg o% I;s(:)colrbllcq lélclzlg t({)Jl odrmS;?ellfets %h(? ?z?y%dtrelease
layer of shellac was then applied.

A generally known procedure was used to make these pellets. Starting with 35-
40 mesh (425-500 micron) commercially available (NP Pharm) pellet cores
comprising the maize starch and the sucrose, these were initially sprayed with an
ethanolic mixture of shellac and tartaric acid, then this applied mixture was allowed to
dry, leaving a tacky shellac outer coating. The coated cores were then dusted with the
powdered ascorbic acid to deposit a layer of the powder. These vitamin-coated cores
were then sprayed with another coating of the ethanolic mixture of shellac and tartaric
acid, this coating was then allowed to dry as before, then another layer of the
powdered ascorbic acid was dusted onto the cores e.g. in a rotating pan. This process

was repeated until the desired amount of the vitamin has been deposited onto the

cores. Finally an outermost coating layer of shellac containing ca. 42 wt% of talc was
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for adm nistration of the dosage form Suitably the
package conprises a closure which my be opened when

W0 b@ogasspar t nent s have been brought into comuPCTYEP10061003530

and the liquid and solid phases have been mi xed for
appliedias nreleassrdabfyingheoatiog hye plan caatinguieeladue usieg an ethanol

| [ bl d h | '
sraanen oshellpd 2of ao¥dERBE B e phRehEREIG rant To for
exanphge dhsch paRss ﬁﬂ%d&%d%e%qﬁ%e?ﬁ%@n hb@ a\#ingdted € imm and had

container 1Is represented havi ng upper nouth, a
e dplayédre{dye profille/ss drtemsnddl)singihd abdosmentigned Byepeabl y

Biamcnearin NSNS gy b i 0BFF Lhpolse s ger dgurs 4s-
250V En 8858 IS ﬁilgl'@t}(llglq 76%) cﬁﬂﬁ@vigﬁﬁiln%ﬁtenmﬁs Féﬁ’eased into

separately respectively contained in the capsule (2)
asidtidh @ Heiaghiederpéad aisnitdtle coamigay asafeteithjnedily safnpling of pellets

nmuni cat |, h ip Fi.g. .1 of EP-B-Q 854 825.
SHORE 1hy SpitEH OneER POl e A s BB bt o
as sh i i ) _
oo o e BB B0 FABR R

amlainsitsais desclosdd in RP-B-096BBRabcati on so that the solid

phase falls into the |iquid phase. The, conbined |iquid
phase ltayts found thapwhen thesplid lﬁgﬁse@’éas edfige diguyd %hﬁg‘? g

; _ Pt yo . _
TR RIS AR RS Bpentcd iy
heihediquaicpHasé ahedhdynikthes whooralyragestoded pref erred

viscosity of the |iquid phase. The conbined |iquid
phase and solid phase nay then be ingested orally by

ig%nﬁﬁgi' The invention will now be described by way
of "eXanpl e only. Exanple 1 Liquid Phase A liquid phase

was prepared having the follow ng nom nal conposition
per unit dose: Because vitam_ns are vul nerabl e t

L 0. .
degr adablesn and 2dsiaw sepw shenpBusitce of hecdscosidy of the liquid phase,
Vitanin C ¢ o °
1 VS TR g R, Sl ek gr 1o
vahbe phasConife sufsdnsidadfitie pdiktslih ghd quit passe. b Tabdé hohe
the total weight per unit _dose up to 15g.
liquid phase has the composition as listed above, i.e. including glucose. In Table 2 the
glucose was omitted, the amount of other ingredients being as listed above.

From Tables 1 and 2 it can be seen that with Xanthan concentrations in the

range 0.3 — 0.45 wt% the pellets of the solid phase remain suspended in the liquid

phase for 6 minutes or more after mixing and agitation.

Table 1: Glucose present in liquid phase

Viscosity mPa*s Flotation of pellets
Xanthan Density | 10rpm | 20rpm | 50rpm | 100rpm | 50% sedimented | 90% sedimented
Concn. g/ml
wt%
0.15 1.195 - 216 140 112 < 1 minute > 15 minutes
0.20 1.196 - 220 147 117 <1 minute > 15 minutes
0.25 1.196 408 284 181 143 < 1 minute > 15 minutes
0.30 1.196 692 462 270 192 6 minutes > 15 minutes
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The i quid phase was prepared as follows. Water was

heated to 700C t hen al |
WO p@ooicent s wer e added,

The mxture was stirred at this teme
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e.g. glucose and pr esRCEPI00&€003530
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acetate and xant han gum was added. Thi
t Fable bd\?ﬂﬁumdlﬂalsq“iﬁpmeg al i quots in

a locopheryl
S m xture was
cont ai ners as

disctosed T EP-B- os a0t 10 Phg
was prepared having the ol |l ow ng cony
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REgabRr i Rgnpel|l et cpres off the naize st
‘g,co/rose, then buil ding up | ayens of ag
O pel | ets.| A del ayed rel easé | ayer
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BHpri SilM4l t He nmi &24st arldBS and 87Be s

ﬁldgleute t hese 2.5 minutes

VEToE T TNl 1|35 Pr ayRd W|TBy an |gpanol

shell ad and_tlartarlc acid then

12(miAlke$T UT € Q1< 60 minutes
this a{nnllnr‘l mxtu
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WS al I[dRaH {§%%ry| S%%avi[RE a fdéky st

Py out er

"> 5 hours

an@t | ng.1.04he [qosd edeamor es 3\z\ere tzhen dL
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Wi th anot her coating of the et hanol i c
shellac and tartaric acid,

dxampl X 0 dry as before, then another

5 p&\/\@ler&egg ascorbl c acid was dusted onto the cores e.g.
g pan. This rocess

having the following nominal composition per unit

A liquid phase is prepare

mxture of

this coating was then

| ayer of the

dose:
Ingredient Function Quantity g
Water (drinking water standard) Vehicle 9.1711
Oligo fructose Prebiotic 5.0000
Extract of natural carotene Colour 0.0150
Paprika extract Colour 0.0150
Potassium sorbate (Ph. Eur) Preservative 0.0250
Xanthan gum Thickener 0.0263
Lemon flavour Flavour 0.0600
Blood orange extract Flavour 0.1455
Sodium ascorbate E 301 (Vitamin C) (USP) Vitamin 0.2700
Ascorbic acid (Vitamin C) (Ph.Eur) Vitamin 0.2400
Zinc citrate trihydrate therapeutic 0.0321
substance
Total weight of liquid phase 15.000 g
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was repeated until the desired anobunt of the vitamn
has been deposited onto the cores. Finally an

W@icenomwssr coating | ayer of shellac contai ni ngPCEEP2MB6/003530
wt % of talc wasapplied as a rel ease-del ayi ng coating
by a pan coating technique using an ethanol sol ution
Offhedhplid plrase ary beprelerédas foHews:al ¢ onto the pel | ets.

e coat ed lets produced by this operation had a . .
e tovaiga 10 SERREe SougrdtraRas gL Festiines quintain a
qﬁﬁt% 88 BrhJuie ERAVE: ENL 8RR EYPERAARAd the more
Phar macopoel a 2005 di ssolution test, such that after 1
hemperh b S Odsitave tiwgredichto man el the fhehioan fibms (@rgodiimbeses and the
nore than 70% of the vitam n content was rel eased. into.
JBPIGTYIBR 28°Ph £ PRl W ShERHC) gRd 81 r%%%fnén-c ae} @g"wgg hiquid to
985" (Bhp&d ey ar&f’%% 4s08rbR adi® hl Bl akddgbdid eFRATHeB ution to
operation and subjecting themto this dissolution
trediice tHhaseofemiabdsiolgial tdreammativmsterde fidtrallion2Bgegn reducing
al i quots in packages of the_containers as disclqgsed in.
HPITBD)o duldes Cithte i ydraign Ao YaNER ATHERUREVEDfoF §sf|ma% gill the

. .qui d phase the viscosity of the
ﬁ?%ﬂﬁ%ggﬂgggﬁgggukﬁbh that the pellets renmined
suspended uniformy in the |liquid phase until the

Molidsigaswas orally ingested. Exanple 2 Tables 1 and 2
55T6%£§HBM/the i nfluence of the viscosity of the

o DORE 5 TFHEF b3 08 B0 0FRG gompsidonper
vaobous speeds, on the suspension of the pellets in

the liquid phase. In Table 1 the liquid phase has the
conposi ti on aslhigrediedt above, i.e. includi kpngtiozose. Quantity g

Iln Tahl a al tencn WA, At Pl tha St  ~F
T T C A% CITTC ATl LU N [ U

—C; 2 the o S—WaS—0Ot e of
0%%@$kVﬁ§ﬁéa?@HﬁQ(B%¥H@ as |isted above. FY8A*Fables 1 006000

T+

afgkadc hdid GREURE Seen that w th Xant han congsmiseat | ons 0.00016

inthe range 0 3 - 0.45 wt%the pelllets of the solid

PHeisestwretibnEgdispended in the |iquid pislisieoragomponent 0.00122

d@%‘s@@h‘?ﬁur‘jﬁ’r g arter mxing and agi l‘?eg&rbore'c%mpgnehi 0.00487

d ucose present in liquid phaseFxa
Talc Coating component 0.00120
Shellac, dewaxed (Ph. Eur) Coating component 0.00510
Probiotic bacteria powder (5x109 live probiotic Probiotic bacteria 0.50000
per 0,5 g)
Total wt. of solid phase unit dose 0.57255 ¢

The solid phase containing Vitamin C pellets may be prepared as per the methodology
of Example 1, and filled into containers as disclosed in EP-B-0 963 325. The
probiotic bacteria powder, identified above as one of the ingredients of the solid
phase, is obtainable from a supplier such as Christian Hansen, Denmark, and is

separately loaded into the containers.
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Li quid Phase A liquid phase is prepared having the

foll ow ng nom nal conposition per unit dose: The liquid
w@basaossey be prepared as follows: Heat the WaPEr/EPWOFW3530

OC and add the non-tenperature sensitive ingredients;

rielaithei N at that tenperature for 2 hours. Cool the

liquid down to 50 C and add the nore tenperature

sensitive ingredients, nanely the prebiotic fibres

(10! i 90A fubszb T6%) ftaltdaghiRE@SRIVe MOviBAENT cdmPRi@S iligiid phase

sorbate) and stir for 120 mn. Cool down the liquid to

roootainisgpeitanin i arethtivdly fagceletiedone aud,srrglid phipserauspended in

ascarbate. Filter the solution to reduce the risk of a

e R aPat ORISR RAATUR ATV Fo f5tse S

germreducing filtration). Add zinc citrate

trihydrate, flavours and xanthan gumfor 2 hours. Fill

the r eBofage figml acguiding tot daibot whesin Belliqdidiplzse centgios aditamin

phase i s prepared_having the follow ng.nom.nal. .
dB .%Ba@meﬂ&se-g@?asa form, gad the spfid Piﬂafrei ctﬂ’n%ﬁ%f‘sae“&ad]ﬁl(‘é? Aidglgyed
Y%E%&QB - pellets may be prepared as per the

odo

ogy of Exanple 1, and filled into containers
as disclosed in EP-B-O 963 325. The probiotic bacteria

Phe. SobriaspAugLacePTBE o REL 6 7 PO B Bl PG Hhases
e R Ol ms. 1. A dosage forn for oral
adm nistration of a vitamn, conprising: a liquid
S50 i o B Rl g Viami
o Bl PRaRE. PO 7% “bosage for m accor ding fo cl ai m 1

wherein the |liquid phase contains a vitamn in an

i mredi ate-rel ease form and the solid phase contains a .
VA-t amiIRosage gorabpcg?ggng to any one of the preceding claims including selenium

as sodium selenate.

6. Dosage form according to any one of claims 3, 4 or 5 wherein the liquid phase
contains Vitamin C, Vitamin E, selenium and zinc, and the solid phase contains

Vitamin C.

7. Dosage form according to any one of the preceding claims wherein the liquid

phase contains 2 — 10 wt% of vitamin(s).

8. Dosage form according to claim 7 wherein the liquid phase contains 2 — 4 wt%

of Vitamin C and also 1 — 3 wt% of Vitamin E.
30 O. Dosage form according to claim 7 or 8 wherein the liquid phase contains a 50

— 150 wt.% excess of Vitamin C, and/or a 25 — 100 wt% excess of Vitamin E

component over said 2 — 4 wt% of Vitamin C and also 1 — 3 wt% of Vitamin E.
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rel ease form 3. Dosage formaccording to claim1 or 2
wherein the liquid and solid phases both contain

WORWavs9IL. 4. Dosage form according to any oneCDEP10h&003530
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preceding clainms including Vitamn C plus Vitamn E

51|0 Dodagregé farm ascershing gy ona ey tlwrme@ﬂlngwéaimse*d@minghe liquid
| u di o
RS8SS oh Grng SR TEST SaRTsiRn B BT NE Do §rogwater

wherein the |liquid phase contains Vitamn C, Vitamn

E, sel enium and zinc, and the solidtghase_contajns
Milt anilposage formDwpsarkng wraleipc bwhensy the lignid phase isfantagueous

recedi ng cl ai.ns wherein t | Lgui ase contains 2 -
S i compiiina fpmoynt o4l - SIpLT PR S St
claim7 wherein the |liquid phase contains 2 - 4 wt % of

Vitamn Cand also 1 - 3 w%of Vitamn E. 9. Dosage
fl&r m docsage forg acsonding tm claior 1 Bomhlewbémint the ligitigiuihdse has a

O OB arhhe SR el Bfreor
{?’leé a?QE}SJeea of 20 rfﬂ\ﬁlo/?notile Vig@750-1¢08RtPak S0 1 - 3 wt % of

tamn E 1 Dosage form-according to any one of the
precedi ng clalns wherein the liquid phase is an

aqueous liquid asg conpr.is an a unt of 40 -
5 weldesee forim BS3HERE PO OPAE T S EP s fiihe tange 400-
wﬂﬁlﬁpggthe liquid phase i s an aqueous |iquid phase

conprising an anmount of 45 - 55 wt % water. 12. Dosage
formaccording to claim10 or 11 wherein the liquid

phase has a viscosity, as neasured u 00kf i el .
RfeondPesage Eymheacardngio aélytoé‘ﬁﬁgFlét‘W ib gmf Hzﬁagng(emng
[%g%e%i )?aqltl{a‘ﬁ‘]”g 1Jgn the range 250-1 100 nPa*s. 13.

cc

sage rn1a Ing to claim12 wherein the
viscosity is in the range 400-

15. Dosage form according to claim 14 including an amount of the xanthan gum in

the range 0.25 — 0.5 wt% in the aqueous phase.

16. Dosage form according to claim 15 including an amount of the xanthan gum in

the range 0.3 — 0.45 wt% in the aqueous phase.

17. Dosage form according to any one of the preceding claims wherein the solid

phase comprises the vitamin in combination with an acid.

18.  Dosage form according to claim 17 wherein the acid is a solid water soluble

carboxylic acid.

19. Dosage form according to claim 18 wherein the proportion of the acid in the

solid phase is 0.1 — 1.0 wt% of the weight of the vitamin in the solid phase.

20. Dosage form according to any one of the preceding claims wherein the solid

phase is in the form of pellets.
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500 nPa*s. 14. Dosage form according to any one of
clains 10 to 13 including a thickening agent being

woambhesspyum 15, Dosage form accordi ng to cl aP@T/LB2006/003530

i ncl udi ng an anmount of the xanthan gumin the range
0. 25 - 0.5 % in the aqueous phase. 16. Dosage form

ot nanCganfar Frdid g d TR ark Sericalar 0 -

Phsfn dlametd?0sPaR R sMRGTRYivARnt Wwlamg. one of the
precedi ng clainms wherein the solid phase conprises the

vitamin in conbination with an acid. 18. Dosage form

cor claiml7 wher.ein. t acid.is. Lid .
dlé%%gg (grr} Ivvel o cq%lg} %) orhgl W rgglgs‘vgu(f %e?l%ts comprise 75 —
agtgc\gf)glopglet\gtaghﬁqsyn 18 vvher ein the proportion of the
acid in the solid phase is 0.1 - 1.0 wt% of the wei ght

of the vitamn in the solid phase 20. Dosage form

GETRLE Ve SR E RO

f\%m AOERE e [hglr%(%oﬁhﬁ%m dda . aerae & thevHamfl i€ thedigstive tract.

spheri cal net er, or anot her shape
of eqU|vaIent vol une. 22. Dosage forn1accord|ng to

cIa|n1 0 or .2 1 whejein | Iets r|s 75. -

v& ) of DOHEE ATHACATLE oA MR LA E o AT By e onting
s seﬁaéc@ﬁmgglwg@reln said pellets are provided

mnt a rl1ease delaylng coating to delay rel ease of

the vitamn into the digestive tract. 24. Dosage form

accordlng tq claim23 wherei i d. rel egse-del ayi o
CQéat | rancording joflal 24{5 ggme%sqia@?laﬁ gontéag g@e 50 wt%

(ﬁrgkaccordlng to claim 24 wherein said shellac
contains 30 - 50 wt% of talc.

26. Dosage form according to any one of the preceding claims wherein the wt. :

wt. ratio of liquid phase : solid phase is in the range 10-30 : 1.

27. Dosage form according to any one of the preceding claims wherein the vitamin
is divided between the liquid : solid phases in a weight : weight ratio in the range 1 : 1
-1:3.

28.  Dosage form according to claim 27 wherein said weight : weight ratio is 1 :
1.5 +/-0.5.
29. Dosage form according to any one of the preceding claims provided in a

package which comprises a first compartment containing the liquid phase and a
second compartment containing the solid phase, the first and second compartments
being non-communicating prior to administration of the formulation, and able to be
brought into communication to enable the liquid and solid phases to be mixed for

administration of the dosage form.

-20-



10

15

20

25

30

26. Dosage form according to any one of the preceding
clains wherein the wt. : wt. ratio of liquid phase :

w@iosdogsbmse is in the range 10-30 : 1. 27. DoRGEEPF006/6N03530

according to any one of the preceding clains wherein
t30e viA dnsageifernd foricdalcdidiranismatinn ¢fer vitaquindn:the firingof an aqueous

hases i n a wei.ght, .: ight ratio in.the.range 1.: 1 -
e Phasg cSmiSsife 40 3o YR o R & P 39 Tembplats reease
SBhA, the 'ligﬁ'itd pha¥®eh8fe & AsbbitySasimeashred (g IBROKASId Rheometer,
Dosage formaccording to any one of the preceding
Spandts 2 at o wnlstature &f 214C laag spastiof B0 cpmmpini the sange 225041 00 mPa*s.
conmpartnent containing the |iquid phase and a second
conpartnent containing the solid phase, the first and

con Mﬁg iREIWaiPE0 GREFEHIYLE B LabHASE BlcIdes Vitami
Zﬂm’ nﬁgﬁag??%n 0 Bﬁﬁlgg’effoorﬂul ation, and gbl célpto be s viamin
kT.ought into comuni cation to enable the liquid and
solid phases to be m xed for adm nistration of the
dosage form 30. A dosage formfor oral adm nistration

v : . g ' Sorbichiirg
oy 1RO oyl Rchiing B/ AL 300 ARUPSHSHERHIHE 1R hase
iinvladésatise.r el ease form the liquid phase having a
vi scosity, as measured using a Brookfield Rheoneter,
Spindle 2 at a tenperature of 2 10C at a speed of 20
rom i 50- *g. . N
B PobEE S S8R0 A9RRRi3010, PERAR! B i s
i inclhdeasevidmas fodum32lenfd@sage form according to claim
30 or claim31 wherein the liquid phase includes zinc.
33. Dosage formaccording to any one of clainms 30 to

wh in th i QUi hase. i nel ' P
2B oD Sl I MBI DGR DM SELNERF e g
Fontdid T B0wt. o Fviwhan@).n the |iquid phase contains 2
to 10 wt. % of vitam n(s).

35. Dosage form according to any one of claims 30 to 34 wherein the water is

present in an amount ranging from 45 to 55wt.%.

36. Dosage form according to any one of claims 30 to 35 wherein the viscosity is

in the range 400-500 mPa*s.

37.  Dosage form according to any one of claims 30 to 37 including a thickening

agent being Xanthan gum.

38.  Dosage form according to claim 37 including an amount of the Xanthan gum

in the range 0.25 — 0.5 wt% in the liquid phase.

39. Dosage form according to claim 15 including an amount of the Xanthan gum

in the range 0.3 — 0.45 wt% in the liquid phase.
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35. Dosage formaccording to any one of clainms 30 to
34 wherein the water is present in an anount ranging
WO p@ai1dg691 0 55wt . % 36. Dosage form accordi ng PCI/BP2006/003530
one of clainms 30 to 35 wherein the viscosity is in the
rddnge oRgsompgerlingtp anpesa géclronsi gb%%ﬁuyh@gcweplaﬁyg a
one .of cl ai 0,to 37 including a thickeni ng agent
B%gﬂﬁu 'ﬁﬁﬁﬁuédﬁ?“§8. Dosage form according to claim
34, nqb&@g@ Sori acRHRIMY tonyloRe oKalthan tsmirthet Bempa¢isga
0.25 - 0.5 wt%in the liquid phase. 39. Dosage form
geolwpdi ngthe goled phase.15 i ncl udi ng an anount of the
Xanthan gumin the range 0.3 - 0.45 wt% in the liquid
phase. 40. Dosage form according to any one of clains 1
to 39 further conprising a prebiotic in the liquid
phase. 41. Dosage form according to any one of clains

1 to 40 further conprising a probiotic in the solid
phase.
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