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The present invantion relates te a nmedicament forn for the
medified releasse of betahistine. a method for the gproduction

theraof and the use of the larter.

Said isvention relates to the preparation of medicavpsnt
forms which maks it possible to admindster the active ingredient
betahistine in the form of only one daily dose, whereas it
usually hag to be takean ab least twice or sultiple times daily.

etahistine is used for the trsatment of dizziness relating
to Méniére’'s disesase. To ensure that the active ingredient can
be effective over the whole day it has te e taken seaveral times
a day. Usually bstahistins has to be taken thres timeg 3 day. In
some caseg it is algo negesssry to taks the currently available
betahistine~containing drugs five times & day to ensure its
therapeutic affect over 13 to 34 hours. Recause of its extremely
good water solubility., its hygroscoplioity and its acidity it is
extremely difficult to formulate the active ingredisnts in a
timg-ralsased form.

There is a great deal of interest in crsating & medicament
form that increases the comfort and the compliance of patients.
Howevey, it is very detrimental to the comfort and compliance of

patients 1f several singls doses of a medicinal product nsed to

be  taken every day. It disg  important  to  achieve patient

compliance 8o as  to  avoid side-effects and the reduced

effsctiveness of the drug. The lack of compliance of many

patients contributes significantly to an increase in healthcare

costs.
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iz 3 parvicula for patisnts wha  have

difficulties swallowing and for older patients who have to take

a large number of drugs to ftrest multimorbidity. The incidencs
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Ménidre’'s disease is considerably higher in older patients

O
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han  youngesyr <ones, which wmeans thiat i wonld be  Wvighk
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dvantageous to reduce the freguency of taking the drug by
formulating a new nmedicament form. In principle. it ig known to
reduce the number of times a drug neseds toe be taken by using
varicus delaying mechanisms. This can be ed for sxample by
mgans of matrix sobedding., 8o that the aoctive ingredisnt is
released with a time delay.

The reduction of the frsguency of administering the doug
reguives partisular medicament formulations which have to mest
high techuological reguirements, as  the latter comprige

comparativaly high amounts of asovive ingredients. A particular

¢

technological challenge is o provide a medisamsnt form that has
sufficient stability, exhibits effective time-release behaviour
and is of tolerable aize. The latter is inportant to ensure that
e madicament form oan e sasily swallowed., It can also be
difficult with large amocuntg of active ingrefients ho snsure
that ths taste is tolerable.
Until now mostly poorly dissolving active ingredisnts were
at the cantra of such developments. Numerous nedicamant forms
have been developed for the latbter, in particular matrix-bassed
systems. The resorption of such active ingredients iz Jdetermined
by theilr relsase from the medicament form so that by developiag
suivable matrix systens an offective resorption of said active
ingredients c¢ould be achieved. Por highly soluble achive

ingredients other concepts are necegsary. OF course, it is mush

173

N
more difficult to delay the relsage of & highly soluble active
ingrediant than & lesz =oluble agtive ingredient which only
digsolves slowly anyway.
Regarvdless of the golubility of an active ingredient it is
very difficult in particular when active ingredisnts are used

which are wery difficult to process because of their
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instabiiity. In particular, this relates to active isgrediants
which decomposs quickly or are hygroscogplo.

Hygrescoplo active ingredients tend to absorbh moisture frowm
the environment, wmogtly in the form of water vapour from air
moisture., This can be achisved by wvaricus wmechanisms such as
sbhsorprtion and adscrpticn. In this cass there ig & risk of the
active ingredieant dizmsolving away oy <lumping or that
undesirable crystals will be formed. The latter makes processing
much more Aifficult so that complex and sxpensive methods and
intermediate steps ars necessary to  aexclude wmolsture for
example. Similarly. this disadvantagecus property also makes it
more difficult to provide a storabls and long-lasting medicament
form. Not only 1&g the absorgtion of mwnoisturs from the
envivemment critical but meisture can alse be ramoved from the
madicament form ivself by the active ingredient. For sxample,
such active ingredisnts can adsordb moisture from capsuls shells
resulting in oracks in the capsule shell.

Owing to the hygroscopicity of the active ingredient, in
addition o the release of active ingredient from the npadicsment
form, the handling of such medicament forms can alge be much
more difficulr. In general, it would thug be nacessary to store
the wmedicament forms in an ailr-protected environment with the
least possible woisgture. However, the handling d»y the patient
cannoet b oontrollsed and 1t oan be assumed that older people in
particular store thely tablets outside of blister packs, for
examgla in tablet bozes. Betahistine and the salts thereof are
axanples of hygroscopic active ingredientsa, which make their
provegsing and administration much more Sifficult as described.

There are considerable difficultiss in particular with

hygroscopilc active ingredients which are slse highly soluble.

nders  the already

@
g
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The high solubllity of the betahistine

Aifficult delivery of the active ingredients in medicament forms
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with time-delayed relesse because of the hygroscoploity. Due o
the high solubility the gensrally used delaying formulations for
delaying the velease of gsuch active ingredients are mostly
unsuitable., Additional difficulties are caused by the high
acidity ©f the active ingredisant, in particular becausse the

.

active ingradisnt is also

b3

highly soluble. In this case there is
alse & visk that the acid active ingredient could attachk or
deconpose the adjuvants. Thig could vesult in the decay of the
madicanent form and a3 changs in the releass profile. If &
madicament form iz to be provided with a suitable relsage there
ig a risk that w1l of the sctive ingredient will be released
rvapidly resulting in a8 high plasma levels and theredly strong
side sffects.
In this case the fcrmulaticon of hetahisgtine and the salts
therecf ag hygroscoplice active ingredientg, which are also highly
& and acidic, presents significant dQifficulties. The
hygroscopicity on the one hand and on the other hand the high
solubility and high acidity of bstahistine and its ssalts make it
difficult te process in general and provide sufficiently stable
and storahle medicament forms.
Therefore, therse ig great demand for medicament forms which

-~

contain betahistine but rcan still be sgtored for a long pariced
and exhibit a releasing behaviour which allows a single daily
dose. In particulary, there is a nsed for medicament forms which
relesse betahistine so that it is winecsssary to taks the drug
several times a day, currently up to five timas & day, and can

be produced cost-effertively and on a larger scale.
A tabler for releasing bhetabistine in the form of
betahistine dihydrochloride is désoribed in WG 00/53162 al. The

tablet releases the active ingredient with a time delay over a

(

pariod of mostly 5 to 8 hours. This makes a nmultiple dailly douse

unnacessary. Reference is alse made to & corbined rapid and
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delayed rvelease in the form of a two-layversd table bub its

(}

&
pracige strusturs or  production  ars  not  disclassd, In

particular, 1t is not clear how the layvers haold together and how
an  acosptable size ©of the wmedicament farm i1s angsured. The
release behavicur of the pedicament form  ia  also anclsar,
Reference is made only in general terms to the fact that it is
possible to take a duse twice or only onoe daily. To this sxtent

PR 3 RN fe < el agn I T o 3 A~ N AT S e e o Yes Ps PO e 3
10 18 net clesr whsther the medicament form would bhe at all

72

suitakle for imitating a nultiple daily dosze.
In DE 180 10 502 Al orval nedicament forms are descoribed

which ocontaln a sucrose fatty acid ester as the only relsage-

o

controeliing agent in an amount of 1 o 88 by weight. The

medicament forms velease the active ingredisnts rapidly or

X

without delay. A plurality of substances are referved to a

sl

a

posgible active ingredients, ineluding practisally insoluble

sotive ingredients. Betahistine dimesilate is pentioned as

2

possible svotive ingresdient. In particulay, the medicsment form

2

“r

ig  sultable for administering active idngredients such a

Flupirtine tramadol, nifedipine ) carbamazepineg., The
nedicament form can be in the form of a tablet. & medicament
form which is sultable for releasing the same sctive ingredisnt
in at least twoe phases, i.e. initates a multiple daily dose, is
not: described in DE 100 10 30% Al. In this way the problem of
releasing in particular highly soluble agtive ingredients which
ars also acidic and hygroscopic in two phases is nmot addrsased
in DR 100 10 509 a1,

WO 88/ 13022 Al in turn relates to madicamant forms for the
delayed release of one or morg active ingredients, inciuding
proteins, enzymes or vaccines sgensitive to gastric duilces, in
order to ensure the therapeutic sffect over a sufficient period.

Batahistine 1s described ag a possible active ingredient. The

formulations contaln a coating which tears after a specific
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parind in the gsstrointestinal tract and thus permits  the

release of active ingredient. & fast-relessing formulation or
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ancther delayed releasing formulation can be oombined wi
formulstion, for exampls in & capsuls or a8 a coating. Tha

precise structurs of such & combination of sctlve ingradient-

7

containing  Formmlationsg, in particonlar suaitable amounts  and
ratios, are not described. It is also unclear to what extent the
acidity and hygroscopicity of the active ingredient betahistine
in the medicsment form is weakensd snd bto what sxbtent gufficient
stability iz ensured. The szanple eabodiment which comprisses a
madicanment form with a delayved and rapid relsasing unit
gomnprises & paule. On the oneg hand, patient oompliangs is
genarally reduoced with regard o capsules becasuse of theilry
usually rvelatively large dimsnsions. On the other hand, there is
a risk that that the capsule ghell will change during storags
and thus have & negative effect on the relesse when hyvgroscopic,
in particular acidic active ingredients ave processad in a
capsule,
I DR MO 04 880 Al multi-particulate medicament forms ave
dezcribad fur the wmulti-phase release of a plurality of active
ingredisnts, in ovder to smsure a steady release of the svotive

Ny

ingredients throughout the bowel area. Betahistine is menticonsd
ag & possible active ingredisant. The wnedicament form hers
comprises two different pellet formg, which can he combined in s
capsuleg 9r can be presssd ebheyr, wherein a vatio of 1:1 is
described., The different pellet formg veleass the active
ingredient or ingredients st different pH valuss. However, the
medicament form does not allow the immediste relesse of an

5

active ingrsdient in a first phase. It is thus not possible to
achieve therapeutic plasma levelg very rapidly in a first phase,
and the active ingredisnts are only released specifically in the

small intestine., It iz thus still necessary to take several
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madicament forms aetive ingredients dally where therapeuti
plasma levels have to be reached rapidly. PFurthermore, the
production of the multi-particulate medicament formg is complex
awd expangive and not sultable for hygroscopic and asidie active
ingradients.

Thus there is a great need to provids medicament fowns for
releasing betahistine which release the active ingredient., so

that 1t ig not necessary to take the medicine several times a

e

&Y, sl ensure sufficient stablliity and  storability.
Convantional medicament forms have limitations in this regard.
In particular, it ig only possible to delay the release of
betahistine with standard delaying means and conventionally used
delaving principles with great amount of effort and at great
expensa. It is almost impessible to delay the effect by more
than 10 hours using conventional delayving principles for the
active ingredient Dbetahistine. Conventionally used delayving
mechanismg  ars thus not suitable for ths cost-sffentive and
induatrial-seale production of betahistine in medicamsnt forms
which meke it wmecessary to take a multiple daily dose of
active ingredient.

The mwnderiying problem of the present invention is
addresgsed by the subiject nmatters of the claims.

The present invention provides oral medicament formg for at
lgast the two-phase releazse of bhetahisting, wherein part of the
active ingredient is veleased in the first ghase ilmmedistely

ter taking., Acvording to the invention the medicament form is
& ghell-core tablet. The ilmvantion alse relates to a production
method for such nedicament forms snd to sultable uzas thersof,
The concept according to the invention thus does not relate to
an sxtended releasze in the senss of a conventional delaving

%

formula, hut provides the immediste relsase of a first sctive

ingredient portion ilmmediately after taking and the release of
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at least & second active ingredient & certain time after taking.

“

Thus a pulsed relesse simnlates taking the active ingradient
twice ov multiple times and mskes 1t umnnscessary to take the

form twice or multiple times.

The medicament form of this invention somgrises ths active

ingradient betahiztine in an amownt betwsen 1 mg and 200 ng and

*

~ & c¢ore which compriss 40% to 80% of the active
ingredient,

- an intermediate layer which is arrvanged on the surface of
the core, and

~ @ shell which comprisgs 40% to 80% of the active
ingredisnt and is arranged on the side of the intermediate laver
oppesite the core.

in preferred swmbodiments the npedicament form acoording to
the inventicn does not comprise an additional component which

containg  active ingredisnts, in additicon to the corve, the

3

intermediate layver and the shell, thus in particular doss not

¢

rave  an additdonal  active ingredient«coontaining laver. HMHore
preferably, the mnmedicament form sccording toe the invention
compriges  the core, the internediate laver and the shell.
Preferably, the medicament fovm according to the invention

compriseg the active ingredient betahigtine in an amount betwoen

P
»
1]

my and 150 nmg, nore prefarably in an anount betwesn 2 and

fo
5
e

gy, even moreg preferably in an ameunt between 5 and &0 ng.
The active ingredisnt is releasad from the medicamant Fform
in at least two phases. Additional release phases can follow. A

*phasae” according to the invention is the time interval for the

relesse of an amount of active ingredient £from ths medicament

In a first phase z fivst amcunt of active ingradient is
relessed, In a second phase a second amount of active ingredisnt

B

is released. According to the invention the first phase begl
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ctly after the entry of the medicament
stamach. The first phage thus relates o the immediate relsasge
of the active ingredient after entry into the gastris Julces,
This filrst phass of the release is from the shell, the shell
preferably deconposing in the stomach. The second phase of the

rvelease comes from the oore. The oove

e

efaerably does not
lecompage in the stomach and is preferably transported by the
so-called “housskesper waves”, i.e. by the contractions of the
stomachy, into the amall intesting in order o relosge an anoumt
of active ingredisnt from the oore.

“Immadiate release” means preferably that at least 65% of
the first amount of active ingredient, preferably at least 75%
and also preferably at least 80% of the first amount of active
ingradient is released after 80 minutes into the gastric juices.
Particularly preferably, wmore than £0%, alsce preferably more
than 65% of the first amount of active ilangredisnt is relsased
into  the gastric julces after Sust 30 ainutes. This  is
determined in vitro by using standard apparatus such as rotating
basket, atirving blade or flow apparatus in 0.1 N HCI or water
as a resting medium undsr ghysiological oonditions {rotation
about 36 to 3BOC). The specific conditions are dependent on the
specific aobive ingredient and can be taken from sstablishaed
pharmacopoeia.

The release of the filrsy amount of active ingredisnt is
performed directly after taking the nedicament form. Prefsrably,
the release of sald amount of active ingredient is not delaved
by ceoatings. Frior to the release of the first active ingredient
any ceating, for exampls a fFilm, nust not dissolve, tesy or
swall.

Prafevrsbly, the sscond phase begins at the eariiest 4
hours, prefersbly at the earliest & hours and most preferably at

the sariisst only 7 hours after taking the wmadicament form. an
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parly second phass could result in high plasme concentrations
which are assocclated with a risk of side effects and also neans
there ig a wvisk that the relsage of artive ingredients ig not
maintainad for s sufficiently long period so that the singls
daily dose is thervapeutically sufficlent. The second amount of
active ingredient is preferably released however at the latest
18 hours after taking, more preferably abt the latest 14 hours
after taking and wmost preferably at the latest 12.5 hours after
taking. If the rveleasme is ton lats it would mean that the serond
ancunt of active ingredient is only relessed in the deeper parts

of the bowel which could mean that the resorphtion would be

reduced gignificantly because of the reduced resorption arsa and

limited amount of £luid. Particularly preferably, the sscond
amcunt of active ingredient is roleased in the colon

The release in the sacond phase is preferably performed
inmediately after reaching & specific pH range. The second
amount of active ingredient is prefarably leased from the core
of the nedicament form., Thus after reaching a specific pH value
within 60 minutes, preferably at least §5% of the sscond amount

X,

ive ingredisnt, preferabily at  least 75% and also

O
"
&
%
fxd
b

praferably at  Isast 80% of the second amount of active
ingredient, determined in-vitroe by using common appavatug in a
buffer medium with the rvespsctive pH rangs a8 a testing medium

-~

under physiclogical conditions {(rotationm at about I8 to 3800 .

3>

The specific condiniong are dependent on the specific active

v

ingredient and can be taken from established pharmacoposia.
Alternatively, the release of the amount of second active
ingredient can also be delaved., i.e. extended over a spacitic
timeg period, preferably over at least 4 hours, nora prafarably
over at Iesast & hoors., In one esbodiment additional releasse
phases  can  be gprovided in which porbtiong of the active

ingredisnt are roleased,
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However, the medicament form in addivign to  the first
active ingredient can alsc comprise further active ingredients,

which are releagsed either in & single phase or miltiple phises.

e

A multir-phase releass 1 preferred. Particulariy preferably, the

*

3

medicament form according to the invention only comprises ons
active ingredisnt, 1.8, hetahigtine. in this way any
incompatibilities originating from the prodection and stovage
can be avoided.

The medicament forn of the present invention is an oral
medicament form, this meagns that it is wmeant to be taken orally.
Accourding to the lnvention the medicamsnt form consigts of a
shsil-core tablist, which containg the gore on the inside and ©
core ig surroundad by the intermediste laver., The latter is in
turn surrounded by the shell. The core is “surroundsd” by the
intermadiate layver preferably 1f at lsast 25%% of ths total
surface of the oore, nmore prefsrably at least 8% and novs
particularly prefevably ab least 99%9% of the botal surface of the
core is coverad by the intermediate laysr. Bven more preferably
the total surface of Che core is surroundsed “completely? by the
internmediate layer, whsreby “completely” prefersbly means that
more 899.58%, idealliy more than $%.8% of the toral surface of th
core is covered by the intermediate layer. This does not exclude

the fact that there ave pores in the intermediate laysr, The

63

intarmediate layer is “surrounded” by the shell preferably if af
least 25% of the torsl surfacs of the zide of the intermediate

layer opposite the core, more prafersbly at isast 8% and even

%

nore particularly preferably at least 89%% of the shell is
sovered, Bven more preferably the total surface of the side of
the intermediszte layer opposite the c<ore ig  cospletsly
surroundsd by the shell, 1.e. prefsrably more than J%.5% and
ideally more than 292.8% of the side of the intermediate layer

oprnsite the cors is coversd by ths ghell.
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The purposs of the medicament form concept acgcording to the
inventicn as & shell-core taklet differs from the purpose
usually described in the prior art. Thus shelli-core tablets ave
knowny  as &  formglation option  for incompatible astive
ingradients  or sextramely unpleasant  tasting  or  extremely
instable active ingredients. According to the invention the

at leasi two tablets dadly

sfarably at & interval of 8 to 12 hours.

The term Sbhetahisting” ussd here also cosprises the
pharmacsutically gsuitable aglts of batahistine. The
pharmacsutically suitable salts of betahistine are in particular
batahistine dihydrochloride, betahiatine dinesilate, bartahdstins

P>
ethase sulfonate, betahistine fumarate and betahistine citrate.

=]

Preferved phavnaceutically guitablde saltas of betabistine are
ketahigtine dihydrochloride, betshistine dimesilate, betahistin

fumarate and betahistine citrates. Particularly preferred salts
are betabistine dilyrdroohloride and betshistine dimesilate. In a
particularly preferred embodiment the medicament form comprizes
etahistine dihvdrochloride or betahistine. Preferably between 2

o~

mg  and $% mg velative to the active ingredient

5,

tage are
contained in the npedicament form. The active ingredient base is
betahigtineg, i.2. not the salt thereot,
More particularly preferably the sedicament form scocording
LG the invention containg betahistine Gihydrochloride.
prefersbly in an anount between B wmg and 100
articularly referably betwsen 30 and 80 mg, and noat
preferably 48 mg ave contained in the wmedicament form. When
absolute values are specified in the application they always
inclnde a tolerance range of +/~ 2% arvund said absolute value.
Betahlistine and the pharmacentically sultable salts thersof

are hygroscopic and highly water soluble.
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Hygoogscopliolty exisits aveording toe the invention preferably

if & matsrizal which at 75% relative hunidity. preferably an 45%
4 2

relative humidity and wmost prefervably even at 20% relative
Wumddity, absorbs wmore than 1 0% by walght water from the
environwent. Particsularly preferably, at least 5 % by weight,

more preferably at least § % by weight watsr ls absorbed {rom

the envirvonment. The amount of water up is determined

introducing 0.% g of 2 previocusly only alr-tight storsd szamgls
o2f a substance into &n abtmosphare with & yelatlive air bumidity
of Th%, 45% or 30% for 24 hours. Afterwards ths watey content of
the substance ig determinaed by the Karl Filscher method in a Xarl

scher tinrvator by heating up to at most 300°C., Ths watsy

gontent ls compsred wibth the waber coatent of (.5 ¢f the
&

]
ubstance from the same sample bub which was stored furth
an air-tight envirenment.

The amount of active ingradient in the core ig preferably
at lsagt 43% and abt wmost 58%, wore preferably at least 45% and
at most 5%% of the total amcunt of active ingredisnt in the
medicamant form. If the anount of agtive ingredients in the gore
ig too low there 1 risk that the effect sanwt be malntainsd
for a sufficiently long period.

Particularily prefersbly, the amount of sovtive ingradient in

the core and shell is the same. This emables & multd-phazs
release of the same amcunts of active ingredient and is
advantagecus because thiz kind of relesase imitates a multiple
dally dose. Preferably, the amnount of active ingredisnt in the
shell allows a sufficient therapeutic 2£fest to be maintained
for 8 to 12 hourg. More parnicnlarl thae core and the ghell
praferably gontain 24 iited betahistins dihydrochloride
raspectively.

In addition to the active ingredient a second and possilbly

A third active ingrediant can be contained in the core, shell



10

15

20

snd/or  intermediate layer. More partionlarly preferably  the
intearmediate laver does not contain an active ingredient, i.s.
ne betshistine.

In addition to the active ingredient the core comprises
pharmaceutical accaptable adiuvants. Pharmaceutically
accaptable adjuv&mts are those that with respect o patient
safety and procssgability are gensrally sultable for uss in
madicament forms.

The c¢ore coonprises at  least twoe  carrier substancss,
censisting of at least one disaccharide and at least one
polysaccharide with more than 10 monosaccharide componsnts which
is preferably swellable on contact with water. By means of this
combination optimum  breasking resigtance and stability are
achieved. In addition, the amount of active ingredient is
prefavably optimally fixed onte the carrvier substance.
Particularly preferably, the core contains at  least three
carvier substances. The mass ratio of polvsaccharides with nmore
than 10 monosaccharide cowmponents to disaccharides is preferably
abt leaat 1.1:%, preferably at least 1.25:1 and wmore preferably
at least 1.3:1. These gubstances can be obtained inexpensively
and are sagy to progess. The latber is particularly advantagecous
1f the active ingredient iz to be released frow the core
straight away, Polysaccharides, which contain glucose units,
have proved to be pariticularly advantagesus.

Disaccharides are preferably selscted from lactoge, suctross
and mixturss therenf.

Preferred polysaccharides with more than 10 monosaccharide
componsnts, which are preferably swellables on contact with
water, are gtarch including starch derivatives, oellulose

including cellulose derivatives or mixtures thersof,. Powdered

cellulose such ass microcrystalline cellulose is particularly

preferred. Likewlise starch gan be used in & native or pra-
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tarch. Such cargiey

4]

agglutinated form, in gparticular nmalze
substanges are betber able to absord waber from the asotive
ingredisnts. Howsver, it has been shown that the breaking
rasistancs of the tablet can deorsase with the exclusive use of
such polysaccharides 28 carriery substancss ags the storage pariod
INCTRASRS . werefore, at  leagl twe carrigr substanceg are

>

included in the cores, consigting of ar least one disasccharide

and 2t least one golyvsascharide with porse thawn 10 menosaccharide

Py

camponents which is preferably swellable on contact with watey,

The carrvier gubstances are sorption-agtive. A sorplion-

active carrier substance 1g abls to = deposited on &
hvgrosoopic active ingradient portion, 1.8, “carrxy” the latter
and ramove the hygroscopicity of the active ingradient toe a
certaln degree. This prevents the ddszolving away of nhe
hygrossopic agtive ingradisnt which colearly hag & positive
influsnce on the breaking reésistance and shelf-life of the
obtained wmedicament form.

Surprisingly, in particular carrier substances have proved
Lo be sunitable which are theseelves hygroscopic, 1.8, are
suitable for moisture absorption. In fact a poor processabd
weld be expectad by the additional molsture absorption of
carvier substances. Howsver, in fact by using such carvier
ubstances  together with the active ingredisnt a soelid and
stable core can be obtained which can be sasily prosessad and
oan be conpressed.

However, it has been sghown that the carrier substances
preferably have toe be available in szoess in relation to ths
active ingredient. The mass ratio of the carrier substances in
the core to the active ingreadient in the coure ig therefore

preferatly at least 2

e

1, more preferably at least 3:1, sven mor
preferakly at least 3.4:1 and in particularly prefevred

ewmbodiments at lsgast 5:1. The carrier substances clearly have



§55

10

20

3G

the effect that the further absorption of water from the
snvironment can be significantly reduced. The mass ratio shouwld
however praferably not be greater than 20:1, preferably not
greater than 10:1, more preferably mot greatey than 7.%:1, as
aotherwige the processability can be made more difficuln, In
addition, & mass ratio that is toeo high is associated with &
core that 1s oo large. Thig can ryesult in too much of an
snlargement of the medicament form according to the invention.

Particularly preferably, the core i1ig Ivee of salts

comprising caloium phosphate, sodiuvm sgaltg of celliunlose andfor

3

magnesivm  stearats, 1.e. such saltg ars only contained as
ipurities in an amount of preferably a wmaximam of 0.8 % by
walght, prefersbly a maximum of 0.1 % by weight in the total
mass of the core. If such saltes are used in larges anounts in th
cors according to the invention, there can be reaotion of the
active ingredient in the cove with thess substances, whereby ths
stabiliny of the active ingredient in the core can  be
diggdvantageously influsnced.

The total amcunt of carriey sulbstangss agoording to the
invention in the total nass of the cores 1g at lesast 50 8% by
walght, prefervably at leasgt 63 % by waight and nore particularly
preferably at least &% % by welght and even more preferably at
least €8 % by walght., If too little carrier substance is usead
the hygroscopicity of the active ingredient rsan only be
cumpensated insufficiently. Furthermore, e carrier substances

on the velsase of the active

? i
th
%
[}
e

X,

have a wertain delaying of
ingradient. e Qore  gont

ging a maximum of 80 % by weight
carvisr substances., prefsrably a maximum of 8% & by welght
carrvier substances, move prefsrably s maximum of 80 % by weight.
If the proportions of carrier substancs ars toe high the shaping

af the coare becomes mare difficult. The carvier substances can
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aligo weaken the agidity of the active ingredient. Por this a
gertain ancunt of carvier substancs 1s required.

In order that the amount of carrier substisnges remalus
within sensible limits according to the invention at least one
low-molecular organic acid is used as a tuffer substance in the

coré., “Low molecular” aclds arve organic acids which have molar

nassas of bhelow 300 g/mol. The mass of orgsnic acid used is

preferably less than the nass of the cavrisr substances. In this
Sage & ey ratic of carrier substances in the oorve o organics
acid in the core is preferably at least 331, more greferably at
least 4:1 and more particnlarly preferably at least 4.5%:1 and a
sufftcient  compensation of the hygroscopicity and alse a
sufficient weakening of the acidity could bs achisved with good
procesaability of the vore. The core oontaing gpreferably at
laeast 1 % by weight organic acid, prefersbly at least 8 % by
waight. Freferably, the core containg a8 meximon of 26 % by
waight organic acid, more preferably & maximum of 18 & by
walight, The awmogunt of organic acid should not sxcesd spenifis
vaiupes, becausg sald componsnts ean worssn the stability of the
madicangnt form.

The organic acid is preferably a carboxvlic acid selscted
from citric acid, lactic acid, tartaric acid, fumaris acid,
milelce acild and ascorbic acid ag well as mixtures of the latter.
ParLicularx

fa

praferred ars alpha~hydroxycarboxviic agids, which

3

1y
ause of the alpha-hydroxy group show an optimum bDuffering

ﬁ

s

&
af fe

x"?

fraferably, the latter are selesoted from Iacvic acid,
ctartaric acid., oltric agid and mixtures rhereaf. Citris acid is
particularly sdvantagecus which can he proceszed particularly
sagily and the releass of the active ingredient from the core
does not change significantly. Thig is surprising as citric acid
in many pharmacsutical forms accslerates the releass which would

be undesirable here,
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The mass ratio of the active ingredient in the core to the

v
organic acid in the core ds at lsast 0.5:1, prefersbly at lsast

#.8:1, also preferably at least 0.2:1. The mass ratio according

1531

to the invention is a maximum of :1, preferably a maximum of
1.2:1 and also prefervably a maximem of 1.1:3. If there iz Foo
little organic acid the acidity of the active ingredisnt cannot
be buffered sufficlently. If there is too much organic acid the

idity increases disadvantageously. The core according te the
invention ocontaing preferably at least 8 ng organic acid,

referably at least 15 mg and more particulariy preferably at

least 20 my. Preferably, a maximum of 48 my  and more

articnlarly preferably & maximuam of 30 mg organis acid are
contalined in the ¢ore,

The Qore can contain at least O additional
pharmaceutically acceptable adjuvant such as for example a
filler and/or kinding agsar, The core  can  also  contain
disintegrating agents, selected in particular from alginic acid,
» ium  carboxymethyl cellulose, cross-linked carboxymethyl
wlose, hydroxypropyl cellulnse, sodium carbosx cvmethyl starch,
crogs-~linked polyvinyl pyrrolidone and mixtures thereof. The
addition of such & disintegrating agent prevents the amount of
active ingredient being released from the corve only in very desp
parts of the bowel. This would result in a much worse resorption
of  the awmount of ascotive ingredient becau of the reducsd

gsorption avea. ¢ has proved particularly suitasble te ads

i
(":

~

o~ RN S 3 PRy L 4
rosg«-iinked polyvinyl pyvovolidons

0

Fraferably, the disintegrating agent has a  welght
roportion in the corve of at lsast 1 % by weight, wmore
praferably at Ieast 2 % by welght, in order to achiesve
sufficlent decompogsition, The maximmm content of disintegrating
agent is preferably 8 % by welght, prefesrably a wmaximum of 6.5 %

< o~

by welght. If the proportion of disintegrating agent iz too high
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the release  of the  active ingredisnt iz Loa rapid.
Alternatively, the opTe is prefsrably free
disintegrating agents, ag with the particounl
acenrding  te  ths  invention  in mesSt  cases  surprisingly @

sufficiently rapid decomposition ig ensured.

Lt

The c¢ore can congprise lsagt ong graonlating ageni
depanding on the manufacturing progess. Prefervably, the
gramilating agent contained in the core is in an anount of at

least 0.1 % Dy weight, more preferabdy at least 0.2% % by

3 ' o

walght, even move preferably at least §.% % by weight and even
more preferably at lesst .75 % by weight. The oore containg a
maximum of preferably 5 % by weight, more preferably a maxinum
af 2.8 % by welight grammlating sgent. Preferred granulating
agents in the core are listed bhelow.

According bto the masufacturing process the cove contains

praferably  at  lsast one  lubricant, preferabldy  in

,u
W
=
f}z
t/z

proporticn of at most 10 % by welght, preferably at aost 8 % by
welght of the totsl mass of the core, Preferably, at least §.5 %
by weight, more preferably at least 1 % by weight lubricants are
contatned in the core. Preferred lubricants in the cors are
lisrted below.,

in ong swbodinent the core contains:

&, betahistine; and

b, at least two carvier subkstances {in a mass poviion of 5§

by welght to 20 % Ly weight), which are used in parvticular for

Cearrying” the active ingredient, for weakening igs
hygroscopicity and acidity and alse for ensuring a certain
delaying effect; and

¢, at lesast one low-nolecular organic acid {with a mass

ratic of active ingredient in the cove to organic acid in the

core of at least 0.5 to 1 and at wmost 1.% to 1 and preferably
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with & nmass portion of 1 0% by weight to 26 % by welght) in

ingredient; somd

2,.!

particular for weakening acidity of the active

d.  optionalily & disintegrating agsent {iprefarred mass
portion 1 % by weight to 8§ % by welght) for acdelerating the
decompogition of the core; and

2. opticnally according to the nmamufacturing process at
least one granulﬁting agent {preferred mass amount of 0.1 % by
weight to 5 % by welght); and

f. optionalily according te the manufacturing process atb
leagt one lubvicant (preferred mass porticon 0.5 % by weight to
nd

aw

10 % by welght);

1933

g. optionally additional adjuvants such asg for exawmpls
fillers and/oy binding agents.
An intermediate layver is arrvanged on the surface of the
core. & layer of this kind has proved to be advantagecus in
rder te stagger the velease of the active ingredient from the
core and the shell. Preferably, the intermediate laver is also
nged to bind the core and shell o one ancother. wWithout ths
intermediate layver the Dbreaking resistance and  storable
asdicanent form could mostly not be achieved.

'&"u‘a“% [a%

PR R

raora, i1t has been shown that fewer adjuvants are
needed in the core, 1f the intermediate layer exclusively or
additicnally controls the relsage of the active ingredient out
of the core. In this way the gize of the cores can be raduced and
a sultable size of the snbtire medicament form can be ensured
which ig necessary for good patient compliance. Algo the relsase
of the active ingredient controlled solely by the corea provad
difficult because of the high solubiliny. Thus the releass of
the active ingredient out of the core with the exclugive use of

a delaving matrix uld often not be separated in sufficisat

,1

time before the rslease of the active ingredisnt out of th

ghall., The relsase could thiz not  be maintained for a
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sufficiently long period. Only with the intermediate laver
agcording  bto the invention could the release of the astive

ingredisnt out of the cores and out of the shell be Dime-

The intermediate layer ig prefervably resistant to stomach
Jjulces. “Resistance to gastrio jfulces” preferably means that the
intermediate layver does not dissolve in the pH rangs of the
stomach, and preferably doss not dissolve within 120 minutes in
G.1 N HCI at 36%C to 3¥°C. This preferably means that the oore,
with ths intermediate layer on its surface, dosg not decompuss
within 120 minutes in 8.1 N HCYI st 36 to 283°C. The decomposition
is  measursd using conventicnal decomposition  apgarains,
preferably paddle stirver apparatus.

The rvelsase from the core beglns a3t the eavliest on entry
inte the small intsstine milisu by dissolving, decoapoaition,
tearing or other change to the intermediate layer, preferably by
digsolving the intermediate laver on reaching a specific p¥

value. The intermediate laver digsolves preferably on reaching a

specific p¥ wvalue in the aquecws madiuw of the gastrointestinagl
tract. The different possible procvesses arg desoribsd acoording

to the invention Ly the term “relaasing®. The release of the
intermediate layer is prefervably performed from a pH value of at

AR gvan

on

least 5, more preferably from a pH valus of at lesast
more particularly preferably from a pH walue of at least 6.5,
Particularly preferably, the intermediate layer ig released from
d& pH value of at lsast 7.0 and seven more preferably from a pH
valug ¢of ar leagt 7.3, Releasing at pH wvalusg that arve oo low
would gaunse an sarly release of the active ingredient in the

+

second phase in the stomach or in the upper Suocdenum ssction.

>

Depanding on the active ingredient this means that there is &

rigk of rveaching an  excessively high plssma  level. The

intermediate laysr should preferably be ralessed st the latest
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at & pH valus of 7.65, more preferably at the latest at g 7.5,

%3

T£ the intermediate laverx ig only relsased ab pH values that are
oo high, it is #o longer possible te ensure a sufficisent
ragsorption of the aotive ingredient.

The intermadiate laver comprisss at least one film Fformer
which preferably angures gastric julice rssistancs.

Film fozmers accoording to  the invention consist of
celluless derivatives, wmethacrylic acid polymers, polyvinyl
derivatives and mixtures thersof. Natural and svnthetic polymers
have proved to be suitable film formers which have frese acid
functionsg. Prefersbly, saild acid functions ave highly scluble inm
galt fovm. Preferably, sach polymer comprises at least 0.1 frse
acid functions for each mononer componsnt, more preaferably at
lgast 0.3 free a0id undts for eagh monomer componant. Such
polymers are sultable for ddssolving in the alkali o rangs of
the bowel, but not in the acidic pH rangs of the stomach.
Praferably such fres acid functions ave sarboxyl grougs. as the
iatter ave mestly sufficiently soluble in salt form.

Celilulose Jderivatives are preferably celluloses that ave
saterified with organic acids. The organic acids can be
aliphatic or aromatic., Preferably. said organic acids comprise
at mast 10 carbon atoms, move preferably at most § carbon atoms.
Howaver, they preferably comprise at least 2 carbon atoms. The
Ivlose derivate is selected particularly preferably from
lulose acetats, celluloge  acetate  phithalats, cellivloss
acetate trimellitats, hydroxyvpropyl methylcellulose phthalsts,
ydroxypropyl methyvlcellulose acetate succinabe and mixtures
therecf.

Preferred polyvinyl derivatives are thoge that are
sgterified with crganis acids. The latter can be aliphatis or
aromatic in nature and preferably comprige at least 2 carbon

atoms, preferably however a maximum of 10 carbon  atoms.
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Freferably, the polyvinyl  Jderivative is  esterified both

aliphatically and asromatically. A particularly preferved

£

polyvinyl derivative is polyvinyl acetats phthalate,

&

>

Suitable methacryvlic acid polymers have proved to ke thos

%

that are composed of wmethacryviic acid monomers with fraec
carkoxyl groups and monomers with esterifisd carboxyl groups.
The monomers with esterified carboxyl groups are prefevably
salected from  methacrylic acid monomers and  aorylic  acis
mononers . The monomers with esterified carboxyl groups are
preferably aliphatically esterified., preferably with organic
groups. Saild vrganic groups praferably compriss st least 1
carbhon  atom, preferabdy a wmazismum of % carbon atoms, more
praferably & maxdmum of 4 carbon atoms. Monomers with esterified
carboxyl groups are preferably selected from methylmethacrylate
monemers, ethylacrylate monomers and methyvlacrylate monomers.
Preferred methacryllsc acld polymers are polyvnethacrylic
acid/polymethyl nethacryliate COPOLYMBLS polymetlhaoryiic
acid/polyvethylacrylate copolymars, polymethacryiic
acid/polymethylacrylate/polymethyl methacrylate copolymars and
mixturas thereof, The molar ratio of nonomers with esterified
carboxzyl groupg to methacrylic acid monomsrs with free carboxyl
groups 18 preferably at least 0.5:1, particularly preferably at
least 0.8:1. The molar ratio is preferasbly 3 maximun of 13:1,
more  preferably & mpastdimum of  10:1 and  more particularly

3

prefevably & maximum of 2.3:1. More particularly preferred
olym

methacrylic acid polyners are polymethacrylic
goeid/polymethyinmethacrylate copolymers. Particularly preferably,
the film former comprises ant least one methacrylic acid polymer.

Particularly gpreferrved film former are Budragit® L,
Fudragit® 3, Euﬁragit@ L 100~-55, Budragit® L300 0-35, Budragit® L
12.%, Budraglit® & 123.5, Endragit® FS 30 D and mixtures thareofd,

More particularly preferred are EBudragit® L, Budragit® 8 and
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mixtures theveof, in psrticular Budragit® L 100, Budragir® 3 100
and mixtures thareof Eudraging LLGg eorresponds bt
polyimethacryliic acid co-methyl methacrylate) 1:1 (CAS IB08&-18%5-
1} Budragit® S 100 corvrvesponds to polyvimsthacrviic acid co-
methylmethacrylata) 1:2 {(CAS 23086-15-1 ). EBudragit® L-100-5%
corresponds o pelvimethacryIic acid co-sthylacrylate) 1:1 (CAS
49213-88-8) ., Endragit® L 30 D-55% corrvesponds to poly (methacrylic
acid co-ethylacrylate) 1:1 {CAS 25212-88-8). Fudragit® L 12.%
corresponds to pelyimethacryviic acid co-methylmethacrylate) 1:1
{OAS AR08E~18~1) ., Budragit® g 12.5 Qorresponds 00
@Qly{m@ hacrylic acid co-methyimethacryiate) 1:2 {CAS 2508818«
1. Budragit® FS 30 D corresponds to poly(methylacrylate co-
methylmethacrylate-~co-methacrylic acid) 7:3:1 (CAS Z6938-24-~2)

in wore preferred enbodiments methacrylic id polymars are used
which are peolyethyl acrylate/polymethylimethacryvlate copolymers.

Particnlarly preferred is BEudragit® NE 30 D. Budragit® KE 30 ©

o

sorragponds  to galyiethylﬁcrylata aco~mathyimnethacrviate) 23

{Cag 83010-88-3}.

£‘-.,

The f£ilm former is particula rly praferably & methacrylic

~

acid polywer, more particularly preferably the film former is at
igast one polymethacrylic avid/polymethyimethacrylate copolymer.
in & particular eabodiment only methacrylic acid polymers are
used as film formers. More particularly preferably a mixture of

s

different wmethacrylic acid polymers ars used. Regause of the
high solubllity of the polymer in the bowsl medium it is
possible to ensure a tavgeted releass of the active ingredient
in the second phase preferably from the core in the swmall

intestine. Furthermore, sald film formers ecan be jaiguinisioRd oty

e

inexpensively and be spplied rapidly and sasily onto the surface
of the core. By wmixing different wmethacrylic acld polymers the
pH value frowm which the intermediate layer should be rsleassd

cant be adjusted specifically. A mizxture of Rudrsgit® 8§ 100 and
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Fudragit® L 100 is particularly preferrsd, The mass ratio of
Budragit® § 100 to Fudragit® L 100 ig preferably st least 1.5:1,
vreferably at Isast 2.5:1, even wors preferably at least 3:1.
The mass ratio is preferably 8 maximum of 10:1, preferably s
maimum of 7.%:1 and even more preferably a mazimum of 5:1. In
alternative eubodinments the film former ig Eudragit® & 100 or
Eudragit® L 180,

The proportion of £ilm former on the intermediate layer
according toe the invention 1s at least 3% % by welght ang
preferably at least 40 % by welight and more preferably at least
45 ¥ by wealght. If the content of film formers is too low the

wwermediate laver may dissolve prematurely in the stomach. The
content of film formsr on the intermediate layer according to
the invention ig a maximum of 75 % by weight, nore vreferably a
maximum of T8 % by weight and sven more preferably a maxzimum of
€5 % by weight. If the content is too high it results in a VEYY
brittle intermediate layer without a sufficient bonding effect.

t least 4

§u

The mass of the intermediate layer is preferably
gy, morse preferably at least 5 mg and particularly preferably
more Chan 5 myg. More particularly preferably the wmass of the
intermediate layer ig at least 8 my and sven more preferably at
lesst 10 mg. If the mass of the intermediate layer is too low
the mechanical gtability of the core may be reduced. The mass of
the intermediate layer 1s preferably not wmore than 55 mg, more
prefervabily at most 50 ng and even more preferably at most 35 ng.
Particularly prsferably the mass of the intermediate layver is
not more than 28 mg. T the mass ig ton high, 1.e. rhers is too
wach of the intermediate laver, thers 18 a risk that the roleasze
of the active ingredient from the core will be impaired., There
is also a risk that the medicament form ag a whole will be too

large and too heavy and thus Afficult o swallow. Tt has nroved
£od
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te be particularly suitable to have a mass of the intermediate
laver of 12 to 2% my.

The intermediate layver is suitahle for boending the ocors and
shell to ome anothesr. The bonding effsct of the intermsdiate
layer is preferably achisved by the addition of at least one
softening agant. The latter arve fluid according to the invention
at ambient tempsrature and under normal pressure. Softening
sgents that are hyvgroscoploe  are  particularly  preferrad,
Polyaleohols with at least two hydroxyl groups are particularly
preferred. Said polvalcehols contalin preferably at  lesst 2
carbon atoms, preferably at moest 10 carbon atoms. The hydrosyl
grougs can be present in free form. Likewilse all or a portion of
the hydroxyl groups can be esterified, preferably with organic
acids. Preferably, said organic acids are aliphatic acids, nore
preferably the latter comprise at  lsast 2 carbon  stonsg,
preferably at most 24 carbon atoms, most preferably at most 22
carbon atoms.

Farticularly preferred softening agents are selectsd from

glycerol, propylene glyool, glycercl triacetats, castor oil,
¥

sestylated  fatby aclid  glycerides and  mixtnres  theresf.

olyethers of poelyalcohols have also proved o be suitable
aceording to the iunvention, whsrein the polyvaloohel components
preferably comprise at least @ carbon atoms and preferably a
maxinwy of 10 carbon  atoms. FPrefeorred polyvethers are
polyethyvlens glycols, preferably with an average molar mass of
up te 80D g/mel. By adding such softening agesnts 3 good bonding
effect of the intermediate layver could be archieved. Furtharmore,
sald softening agents are useful for ensuring mechanical
takdlity over longer periods.

The amount of softening agent in the intermediate laver i

(i)

7

preferably at least 1 % by weight, more preferably at least §

by welght, in order to achieve a good honding effect. Bven more
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preferably the amount of softending agent on the internediate
layer is at least 8 % by welght and sven wore preferably at
least 12 % by weight. Freferably, there is 3 maximom of 30 & hy
weight, move preferably a maximum of 2% % by weight and even
more prafersbly a mawimum of 30 % by weight softening agent in
the intermediate layer. If the céatent of goftenimg agent 1s tod
high it ig not possible to ensure that the intermediate laver
will be sufficiently strong an that the gastric dulce
ragistange will be sufficiently high.

The intermediate layer can comprise at lsast one additional
pharmaceutically accsprable adiuvant, which can gimplify the
processing and application of the layver and/or is suitable for
adjusting its congistency. In particular, standard fiilers, pore
formerg and/or additional softening agents can be included.
Additional szoftening agents can be esters of organic acids,
preferably sald organic acids comprise at least 2 carbon atoms

c

and preferably at most 10 carbon atoms. Citric acid and phthalic

;«x
’;I

acid are wpreferred. Such softening agents are for SXamp
tributyl ecitrate, triethyl citrate, dJdiethyl phthalate, dibutyl
rhthalats.

In ordexr to facilitate the application of the intermediate

~ <

layer, the intermediate layer preferably contains fillers,
preferably selected from  tale, titanium  oxide, magnesium
steavate, Colgrants, glycerol monostearate, lagtoss,
microcrystalliine cellulosse, polyvwinyl pyrrolidone and mixtures
therwof, oy vaferably, the  fillexr ig tale, Particularliy
praferably, the filler is suitable for the perforaticon of the
intermediate layer, so that the release of the active ingredient
in the core can also be controlled. However, the mass amcunt of
the filler ghould preferabily be limited to at nmost 40 % by

eight, more preferably at most 3% % by weight. particularly if

f")
3
!-J
§...2
?..)
&
=

the intermediste layer is to have a honding effsct. Ths
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can reduce the bonding seffect of the intermediate layer. The
minisum content of filler is prefersbly at least § % by weight,
more prefersbly at least 1% % by welight.

The mass ratice of the core to the intermediate layer should

prefervably be at least 2:1, sore preferably at least 3:1, sven
&

mors preferably at least £.5:1 and more particularly praferably

at least 7.5:1. The intermediste laver should thus not have oo

5

great a mass ia relation to the core, in particular if the

3

ayers does not contain an agtive ingredisnt. In
this way it is ensured that the total weight and thugs the
dinensions of the wmedicament form are suiltable for taking
orally. The mass ryatic should be preferably at most 60:1, more

preferably at most 45%:1. In a2 preferred embodimsnt ths mass

Lok

ratio is 8t most 40:1 and even nmore preferably at most 30:1 and
o IE
the intermediate layer iz 1o longer sufficiently thick for the

g573
52

-

i ticular preferably at most 20:1. the ratic iz too hi

2wt

it
84

Jdesired funotion.

In one sobodiment the intermediate laver containg:
a. & film former {(in a mass anount of 3% ¥ by weight to 75

% by welght}, in particular for ensuring the gastric fuice

~

resistance of the intermedigte layer, and

B .

.o oopticnally at least one sofvening agent {preferably a
mass  amount of 1 to 30 % by welght), which is preferably
bygroscople, in particular in order to ensure a good bhonding
effect of the intermediate layer; and

<. optionally a filler., in particular tale in a preferred
mass amount of 5 % by weight to 40 % by weight: and

d. optionally  additicnal pharmaceutically  acceptable
adjuvants such as for example additional fillers, pore formers

and/or additional softening agsnt

3]

The shell containg active ingredient, and thus containg at

3

igast the active ingredient. In addition fo the active
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ingredient it includes at least one pharmaceutically acceptable
adjuvant.

The mass ratio of the ghell to the cors according to ths
invention iz at least 1.8:1, more preferably at least 2:1 and

vartivularl 2.3:1. This makes the sghell

%
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¥
sufficlently processable. The mass ratio saccording to  the
£.5:1 and

more preferably a maximum of 4:1. If the wass ratios are too

invention is a maximum of %:1, preferably a mazimun

high it cannot be susured that the aize of the medicament form
will not be too lavge to take. Preferably, the shell containg a
comparatively higher proportion of pharmaseutically scceptable
adjuvants as the core, in order to ensure a specific volume of
the shell and also to embed the active ingredient and thersby

.

shield it sufficiently externally, for sxample from molsture and
in particulsy also light. The mass ratic of the adjuvants in the
shall relative to the amount of adduvant in the core is
preferably at least 1.8:1, more preferably even at least 2.5:1.
In the shell according te the invention at leas OIS

73

carrier substance 1is used a an  adiwvant. Preferably. the

e

carrisr substance in the shell is hygroscapic. One would have
sxpacted that this would worsen the stability of the medicanent

form, particularly ss the shell prefersbly has ne additional

7{_3

coating, and to this extent the shell Qompensnis  arg not
shieldad from moisture and light. The mags ratio of rhe carriar
subatance in the shell to the active ingredisnt in the shell
according to the invention is at least 7.5:1, prafersbly at

.

leagt 10:1, wmore preferably at least 14:1 and in more
parﬁigulariy'»praferr@d. snbodiments at least 15:1. The active

ngredient is then preferably distributed and ombedded in a
matrix~like mamner in a comparatively grsater amgunt of carrier
substance in the shell so that the additional take uwp of water

from the environment can be reduced significantly. The mass
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ratio according to the invention is & maximum of 35:31, in order
Lo engure a suiltable asizg of the wmedicament form. BEven mors
praferably the mass ratio is & maxinum of 30:1 and sven more
prefarvably & mawminue of I8:1.

Carvier subgtances in the shell according to the inwvention
ars sslected frow matural or modified polyvsascharides gonsisting

of two or more identical or different nonosaccharide components.

Such gubstances are inexpsansive and can be pr sged easily.
Polysaccharides have proved to be particularly advantageous that

aoluds  glucose units. A preferred carrvier substance is &

%4‘

digaccharids, particularly preferably this i1g selected from
lactose, sucrose and mixtures thersof.

Alternatively, the carrisr substance in the ghell can be a
polysancharide with morve than 10 nonosaccharide oomponsnts,
which van preferably swell on contact with water. Partiounlarly
preferably the latter is a starch including starch derivatives,
gallvloge including esllivlose derivatives or nmiztures thevsof,
Fowderad celliulose such as nilcorocrystalline oellulose is
particularly preferred. Likewige starch can be used in a native
or pre~agglutinatsed form, 4in particular maize starch. Such
carviey substances arg bhether able o take wp warer from the
active ingredient. However, it has been shown that with the
exciusive use of such polysaccharides as varrisy substances in

the shell the breaking vesistance of the tablet can decrsase

when wsing spsoifis over an ingreasing
staorage period.
In & particulariy preferred sabodiment therefors at least

two  garrisr  substances ars ipcluded in the shell, nmore

m

particularly prefsrably it cludes abt least one Jdisscocharide

and at least one polysaccharide with more than 10 nonosaccharide
copponants which is preferably swellable on contact with watew.

By means of this combinaticn an optimum bresking resistancs and
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ytabllity was achieved. The anount of sctive ingredient is
praferably fixed optimally on the carvier substance mixturea.
More particularly preferably the ghell contalinsg at least thres
carrier substanves. The mass vabtio of polysaccharides with nove
than 10 monosaccharide conponents to disaccharides is prefevably
at least 1.1:1, preferably at lsast 1.2%5:1 and more prefervably
at least 1.3:4.

Prefervably, the shell is free of salts comprising caloium
phosphate, sodium salts of celiulose and magnesium stearate,
i.e, the latter are only pressnt as inpurities in an amount of

o

praferably a maximum of §.5 % by weilcghh, preferably a maximum of

.1 % by welght of the total masgs of the shell. If an suoegsive

i

amount of such salts are used in the sghell according to the

fots

nventicn thers may be & reaction of the active ingredient in
the shell with saild gubstances, whareby the stability of the
£

v

tive ingredient in the shell may be influsuced in &

it
0

disadvantagoous mannsy.,

Thers are partionlarly preferably at lesst twn carrisr
substances in the shell, wmore partisularly preferably three
carvier substances. Praferably, the total asmount of garrier
stances in the total mass of the shell i1s at least 70 % by

?.
walght, preferably &t least 77.5 % by weight and wmors

¢

particularly preferably at least 80 % by welght, in order to
sufficisntly coanpensate the hygroscopicity  of  the active
ingredient in the shell and &t the same time sansure the

gffective progessing of the shell. The shell preferably contains
a maximum of 97 % hy weaight carvier substangs, more preoferably a

B

maximun of 9% % by weight., If the amount of carrier substanc

£
are btoo high the progssgability of the shell is made nore

s

fficulit.

Yo
¥4

P

Fraferably, the shell contains a buffer substance. Organic

acids are partioniarly good buffer substances and ave praferably

&
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low molecular organic acids. Crganic acids are referred to asg
“low melecular® if they have & molar mass of below 380 gimol.
The bhuffer substance in the shell ig prefervably a carboxylic
acid selected from cltric acid, lactic acidg, rtaric acid,
fumaric acid, maleic acid and ascorbico acid as well as mixtures
tharsaf. Alpha  hydroxyearboxylic  acids are partisularly
preferred which because of the alpha hydroxy group show an
optimal buffering effsct. Fraferably, the latter are selected
from lactic acid, tartario acid, citric acid and mixtures
thereol. Citric acid is particelarly advantagecus asz it is
particularly easy to process and doesg not significantly change
the relsase of the active ingredient out of the ghell. This is
surprising as ciltric acid in many pharmaceutical formsg causes an
avcelaration of the relegase, whisch would be undesirable here.

The mass ratio ¢f the active ingreadient in the shell to the
buffer substance in the shell ig preferably at least §.5:1,
prefevably at lesst $.8:1 and wors preferably at leagt 0.95:1.
Sald mass ratle ig preferably & wnaxinuw of 1.%:1, nore
praferably & maximum of 1.2:1 and particulariy prafarably a
maximum of 1.1 1. If there is too litvle buffe
acidity of the active ingredient in the shell cannot be
sufficiently buffered. If there is too much buffer substance the
acidity INCroases disadvsntageously. The shell containg
preferably at least .3 % by weight, more pr rvably at lsast 1
% by weight and even more preferably at least 2.% % by weight
buffer substance. Preferably, the shell vontaing a maximum of 1§
% by weight, wore preferably & maximum of 10 % by walght and
sven wore preferably & maximam of 8 % by weight buffer
substanca.

Surprisingly, citric acid proved to  bhe particularly
suitsble as a buffer substance even for the ghell. Thus it wasg

posgible to achieve a sufficient weakening of the acidity
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without the velease ¢f the active ingredient out of the shell
being recognisably acoelerated. Thus one would expect that the
buifer substancs would accelsrate the release of the active

ingredient. The ghell according to the invention oontains

el

preferably at least mg buffer gubstance, preferably at lesast
15 ng and wmore particularly preferably at  least 20 wng.
Fraferably, the shell contains a maximws of 48 ng and more
particularly praferably & maximum of 30 mg buffer substance.

The shell can contain at least one further pharmascsutically
acceptabile adjuvant such as for example a filler and bhinding
agent. Preferably however there iz no disintegrating agent in
the shell, thig could lead te 3 rapid active ingredient relsase
from the shell.

Depending on  ths manufacture the shell can compriss  at

o

least one granulating agent. Preferably, the gramlating agent
is econtainad in the shell in an amount of at isast 0.02 % hy
welight, more preferably at least 0.1 % by weight. Preferably.
the shell contains s nmaxdimum of 2.5 % by weight gramulating

agent. Preferred granulating neans in the shell are preferably

Depending on the manufacturing process the shell preferably

ontaing at lsast one lubricant, preferably in a mass amount of

[

at most 2 % by welght, more preferably at most 4.5 % by weight,

Preferabily, at least 0.25% % Ly weight, more preferably ab least

8.8 % by weight lubricant are contained in the s

($7]
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shell, Praferre

i

lubricants in the shell are gspecified below.

Preferably, the shell itself Jdoess not have an additional
eoating, in particular there is nmo coating on the shell which
would delay or extend the relessg of the active ingredient.
Preferably, no filn is applied onto the shell.

~

In an alternative ewbodiment however a rapidiy decamposing

= &

coating on the shell can be sdvantagecus, which preferably
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decomposes rapddly in the agueous nmedium of the stomach. The
latter preferably containg water-soluble polymers asg filn
formers such as cellulose derivatives, polyvinyl pyvrrolidons,
polyvidone acetate. <Cellulose derivatives are o aferably

sgelected from  methyl  oellulosse, hydyaxypropyl cellulose,
hydroxypropylmethyl celluloge, sodium carboxymethyl ¢elliulosgs
and mixtures thersof, Alternatively, the shell can be coated by
a sugar-containing pan-coated syrup.

In one smbodiment the shell contains:

&. betahistine; and

L. at least one carrier gubstance {(in a pags ratis 8 the
active ingredient in the shell of at leasgt 7.%5:1 and at most
35:1 and preferably with a mass of 70 % by weight to $7 % by
waight}, which iz used in particular “bto carry” and embed the
active ingredient, to weaken its hyvgroscopicity and acidity and

also engure a certaln degrese of delay: and

. optionally at least one uffer substance {preterably
with a mass of 0.5 % by weight to 18 % by welght) in partioulay

for weakening the acidity of the active ingredient: angd

d. optionally depending on the manufacturs at least one
granvlating agent {preferred amount .02 % by weight to 2.7% %
by weight); and

g, aprtionally depending on the manufacturse at least on
lubricant {(preferved amount 0.25 & by welight to 15 & by weight):
angd

£. oprionally additiconal adjuvants such as for axamnlas
fiillers and binding agents.

The invention also relates to a method of production for
the medicament form aceording to the invention. The lattér
prises the steps:

&) preparing the core,

L} prepsring the intermediate lsver,
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¢} pregaring the shell.

A divect comprassion of the active ingredient preferably

together with adjuvants 1 efrten 4difficult because of the

i

hygroscopicity of the active ingredient. The compression of
gramulates results in a high strength compressed product with
mainly low asbrasion. Furtherwors, the provision of the mixture
Lo he compressed as a granulate usually only ensure sufficient
adhesivensss and flowability. The production of the cors thus

"

praferably comprigses producting an active ingredient granulate
from the active ingredient and preferadly the praferred
adjuvants for the core. The dirsct production of the active
ingredisnt granulate was however made much more difficuls by the

hygrogcopicity of the active ingredient. It was particularly

{2:
y/

1€ficult with the conventional granulating methods to obtain

o

ufficiently dry and stable active ingredient grarmlates, Often

Z{J

the active ingredient granulates obtained were too molst, so
that during pressing the product had inguffisient strength,

there ware fluctuations in the dose and crusting for axample.

& combined granulstion has proved to be surprisi gly

advantageous. The latter comprisss according to the invention
firstliy the production of a pre~granulats which ig fres of
active ingredisnts according to the invention. The pre-gramulate
preferably comprises the carvier substancs of the cores and the
bhuffer substance of the cores and if nscessary addiricnal
adjuvants. The active ingredient granulate ig produced from the
pre-granuiate,

Said preferred combined granulation proved itself to be
generally  wmove gentle on  the active ingredient. Also
surprisingly solid and stabile cores could be produced without
significant fluctuations in the dossge. “Without significant
fluctuations in the dosage” wmeans that the content of active

ingredient in the core measured over 3 cores, is preferably at
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least 33%, preferably at lesst 95% and prefervably a maminwy of
108%, more preferably & maximur of 107% of the theoretical
amount of active ingredient per core, This is surprising as =
combined granulation is generally associated with the risk of an
uneven distribution of the active ingredient and an increased
tandency to separate and is therefore usually avoildad

For the proeduction of the pre-granulate nolst granulation
has proved advantageous, particularly for the production of an
adhsgive granulate. The production of the pre~gramulate thus
preferably comprises the step of hixing the carrvier substance
and preferably buffer substance with a g¢gramulating solution,
Surprisingly, by means of such a method a stable pre-granulate
can be obtained with low residual wmoisture. Az the carrier
substance 18 typically hygroscopic, it should be assumed that a

low residual moisture of the adhesive granulate can only be

achisved at considerable effort at high dryving temperaturse which

33

18 also very expsnsive.

Preferasbly, the granulate scluticn comprisses sn  agueous
solution of a3 granulating agent. The granulating agent is a
substance with adhesive and pasting propartias. The latrer are
preferably syanthetic and/or natural polymers. Preferably, the

gramylating agent iz  selected  from  starches, polyvinyl

ftd

vyrrolidone, gslatines, cellulose ethers and mixtures thsren
More particularly preferably polyvinyl pyrrolidonse is used, as a
particulahrly goeod adhasive affect could be achiseved when using

nygroscople active ingredients. However, polyvinyl gyrrolidone

<

i preferably selected so that the average molsry nmass does not
excead 40,000 g/mel. If the moleculay welght is too high the

P

vigecogity of the granulate solution 1ig téoe high and the

granulation is made much nmore Jdifficult. Povidone

particularly suitable,
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The production of the pragranulate praferably comprisas a
drying stage. Drying methods such ag spray drying, fluid bed
drying, vacuun drying snd/or freess drying are possible.

Preferably, the fluid bed drying takes place at an supply
air temperature of at most 75°C, more praferably at most &5°C.
The residual moisture of the pregranulate is praferably adiustad
to less than 8 % by weight, nore preferably to less than 5 & by
weight. If the pregramulste has an execessi 1y high residual
noisture results in insuffisient oors streangth. Furthermore,
fluctuarions in the Sose are observed.

The preparation of the active ingredisnt granuliate
preferably comprises mixing the pre-gramulats with an active
ingredient sclution, In this case the active ingredisnt is
bondsd o ths pre-gramulats. The active ingredient Iution
praferably comprises the active ingredient and a golwvent, The
solvent is prefersbly an aloohol, particularly preferably an
aliphatic alcohol. Preferably, the aliphatic alcoohol is seladted
from methanol, ethancl, n-propancl, iscpropanel and mixtures
therecf. Methanol has good solubdlity at a low boiling
temperature and is therefore partioularly preferred. Howeavay,
the usa of methanol has the disadvantage that any residues have
to be completely removed bascsuse of the toxiolity,

The method of preparing the active in wredient granulate

preferably comprises a drying stage. In particular findia had

drying has proved to be particularly advantageous, as rapid

3

drying could be achisved. Acoordir ng to the invention the solvent
could thug ke removed completely from the acti ingrediant
granulate. The complete removal of the solvent according to the
invention means & residual solvent content of below 5000 pem
{m/m}, more preferably st most 3000 ppm (m/m), more particulariy

praferably the residual golvent content is below 3000 pom {(vim}
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relative to the tobal mnass
grammliste.

The prepavation of the core comprises aceording to the
invention praferably compressing the aotive ingredient
granulate. The compression van be performed for example by using
& robavy press, occentrio press or other tabletting devices.,
However, Uthe core can stick to the punch and can  orust.

Prefevably, the active ingredient granulate ig therefore mixed

g

with at least one lubricant in order to obtainm a compressible
core wmixture. The gprocedure has proved to be advantageous and
solid corss can be obtained that Jemonstrate good decomposition.

This is suwprising as one would have expected separation to

353

cocuy when mixing the highly compact active ingredisnt granulate
vith the lubricant. The additicn of the lubricant during the
production of  the pregranulate  and/ory active  ingredient
granulate can result in less solid and  less cumpressibis
granulates. Therafore, the addition of the lubricant preferably
only takes place after the production of the active ingredisnt
granulate.
in particular, fatty acid derivatives have proved to be
advantagecus lubricants. Fanty acid derivatives cording to the
invention comprise salts of fatrty acids, fatty agid esters,
fatty avids and fats as well as mixtures thereof, wherein the
fatty acids preferably comprise at lsagt & carbon atoms, nmore
aferably at least 13 carbon atons. Howevey, the use of tale az
& lubricant in the methoed according to the invention can often
ilead to & suboptimum lubricant offsct. The use of fats is
partisularly advantageous that are liguid at ambient temperabud
and thus parmit  simple  processing. Cottonsead oil is

particularly preferred. When uging such fats cores are cobtained

'“f

with an optimum breaking resistance which do not tend to crust
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The lubricant is added in such an amount thait a proportion
of masg of at most 10 % by weight. preferably at most § % by
walght of the toral mass of the wixture of active ingredient

granulate and lubricant, i.e. the cors mixture, 18 nobt axcesded.

ﬁj

If the amcunts of lubwicant are teo high it reducss the
attablility of the cora and can thus have a negative =
the decomposition of the ocorve. In oxder to achiev

&
ubwicating effect, gpreferably abt least 0.% % by weight,

}..J

praferably at least 1 % by weaight lubvicant is used in the total
magss  of the core nmixture, which ig  then also contained
acourdingly in the core.

The obtained cvore preferably has a weight of & nmaximun of

-

00 mg, preferably 2 maximuww of 35%0 myg, nore gpreferably a

maximam of 25%0 mg. The dlameter of the oore is preferably a
maximum  of 13 wmw, more preferably a maximum of 10 mwm oand
particularly preferably a maxinum of ¢ mm. If the cores ars Loo
arge it makss further processing more difficult and medicsment

QW

E "l

forms are then obtained which are difficult to swall

o

%

The production of the intermediate laver preferah)

%
Im former in 8 solvent. Likewise the

comprisss dissolving the
production of the intermediate laver preferably comprises adding
the additional adjuwvants, in particular the softening agent.
Thig results in an intermediate layer mixture,

The solvent for dissolving the film former is preferably an
aliphatic alcchol selscted from methancl, sthanol, wn-propansi,
isopropancl and mixtures theveof. Isopropancl is most preferresd.
The intermediate layer mixture is applisd onto the surface of

s,

the oore. Fosgible methods are for example kettls methods in
drages kettles, drum kettles, OS-goaters, and immersion gipe
mathods or fluild bed wmethods. It iz particularly preferable to
use GF coaters, as the latter snable & nore rapid and more even

2 o

coating of  the core than for example conventional coating
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ketries. The intermediate layer mixture is preferably applied at

]

an &ir inlet temperature of at most 75°%C, more prafevably at
mogt 60°C. If the temperatures ave too high it can lead to the
decomposition of the active ingredient in the core and possibly
the intermadiate layer,

The productien of the shell preferably comprises product ng

lent granulate. Preferably, this iz produced

1Y
',‘,’.’2:

an  active ingre
like the active ingredient granulate for the core. A& it is CRLY
difficult to directly compress the active ingredient oranulate

and in order Lo ensure a suitable volume of the ghell, the
active ingredient granulate is preferably mixed with ar least
ng pharmaceutically acceptable adiuvant sgo that a shell mixture

is obtained. Preferably. the at least one adjuvant is a carrier

A mass share of active ingredient granulate on the shell of
preferably at lesst 10 % by weight, preferably at least 20 % Ly
waight has proved to be advantagecus. The masg share of the
granulate lg preferably a maxinmum of 4% % by weight, praferanly
a maximuwne of 42 % by weight.

In such a procedure a tendency to geparate would in fact bhe
expected betwesn the comparatively high amcunt of adiuvant and
the compact active ingredient gramulate, resulting in Doy
denomposition. Surprisingly howsver in this procedure & stabile
shell can be obtained with good decomposition properties.,

The production of the medicament form according to the
invention prefsrably compriges applving the shell mixbture ones
the intermediate layer. The term >applying® aceording to the
invention comprises variouws Jdifferent wmethods, prefarably
pressing the shell onto the intermediate layer vrefsrably by
uging conventional tablet presses. To ensurs that there iz no

2

crugting, i.e. the rejection of individual pressed layers, and
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thus the adhesion to the punches isg prevented, & lubyricant is

rreferably added to the ghell mixture.
Preferred lubricants are those that are used during the
prapavation of the cors. It hag been shown however that even
3 wvery small amounts of lubriceant can be used te achieve the
sffective pressing of the shell mixture and an incrsase in the
amount  surprisingly gquickly has a negative effect on  rhe
wettahility and deconpoesition of she shell. Therefore, ths
lubricant in the ghell is praferably limited to 8§ % Ly weig ght,
10 preferably 4.5 % Ly weight. Advantageous lubrisants have proved
in particular to be fats which are liguid at amblent temperature
and normal pressure and can thus be processad sagily. It ig
particularly preferable to use sottonseed oil.
The pressing of the shell onto the intsrmediate layver is
15 preferably performesd such that the shell mixture is placed into
the press. Howevar, if the core with the intermediste layer is
located approximately in the centre of the medicament form to be
producad, preferably at least 40 % by weight, more prefervably at
least 4% % by weight of the shell mivtu ig placed in & mould,
20 However, preferably at most 65 % by welght, mors preferably an
ost €0 % by weight of the shell mizture isg provided., Afterwards
the core with the intsrmediate layer ig inserted and the mould
ig filled with the remaining ancunt of shell mixture. Afrerwards
& pressing forve is exerted.

2

AN When the shell ds gpresgsd onto the internediats layer,

ik

-

preferably & pressing force of at most 3% kN, more preferably at
most 30 kN and particularly preferably at most 28 kN is applied.

If the pressing forces are too high often medicament forms are

chtained that are too compacted and this iz asso coiated with an

2 fh

3¢ inpaired release of the active ingredient. If the pragsing

forces are too high, particularly with a3 concave or biplanar

ih

form of the core, the cors may be Jdeformed. This could cause th
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intermediate laver to tear and the mechanism of action conld be
destroyed. If the pressing forces are tan nigh thisg could result

in the fragwmentation of the compacted preduct. The pressing

%

force should however preferably sxcesd 7.5 kN, more praferably 8

KN, If the pressing foross are too low it has been found that
the resulting medicament form is not sufficiently strong.
The bhreaking resistance of the nedicament Fform should be

prefarably at least 60 N, more preferably at isast 100 N and

X ~

even more preferably at least 120 ¥. The breaking resistance

should however preferably not exceed 350 N, preferably 300 M.
More particularly gpreferably the breaking resistance of rthe
medicament form is between 140 N and 280 N, sven more preferably
between 170 and 270 N. If the breaking vesistance is too high

>

the decomposition is more Jdiffioult to nmeasure. The breaking
resistance of a tablet can be determined hy conventional methods
under normal conditions by hardness testers hy applying a
diametrically scting force, generally a pointed or conical test
body. According to the invention the breaking resistance was
determined by an Erweka TBE~30Q hardnsss tagter.

The dismeter of the core s praferably at least 3 mm, nore
preferably at least 4 mm. If the diameter of the core is too
small the handling and processability may be more difficult. The
diameter of the core is preferably a maximum of 16 mm, mors
preferably a wmaximum of 15 mm and partioularly preferably sz
maximum of 14 mm. If the diasmeter of the core is too large it
can be more difficelt to swallow the final medicament form. The

>

erre Sdiameter® relabtes bo the Siameter of the core at itg

ot

thickest point.

The thickness of the laysr of the shell iz preferably at
least 0.7 mm, more preferably at least 0.8 mm. If the thickness
of the layers is too low the handling of the medicament form snd

<

1ty mantfacturing dare made mors difficult. The thickiess of the
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layer of the shell is preferadly & wavimum of 5 mm, praferably a
maximum of ¥ mm. IFf the thicknessez of the layer of the shell
ara toe large the medicament form can bhe too large and can be
difficult to swallow. The laver thickness hers iz rhe thickness
the shell at the thickness point,
The total diameter of the medicament form corresponds to
the vespectively used contents, in particular the active

-«
3
{

ingredients in the score and shell. Likewise the tortal diamater

3

£ the nedivament form relates to the diameter of the ocourse. The

tutal diameter of the madicament form is preferably a maxinam of
A% mm, more praferably & maximm of 18 mm, more particularly

preferably a maximum of 16 mm, If the diameter is too great it

2 ~
&

can be difficult to swallow. The term “total diameter” relates
to the diameter of the madicament form at its thickest point. A
diameter of the medicament form of betwesn § mn and 14 mm, in
particudar between 11 wm and 13 mm, has proved pa *V1:;3arly
affective

The medicament forwm preferably has a mass of at post 1100
wy, prefsrably at most 550 mg and wmwost preferably at most 859
my, S0 that the latter can he taken easily. Howsver, the
nedicanent form according to the inventicn praferably has =
miniwam welght of 115 mg, also preferably of 2235 mg, SO that
nider pecple can alse handle the nedicamsnt form gasily. The
walght of the medicament form is particularly advantageously
beatween 700 mg and 800 mg.

The nedicament form ascerding to  the invention alsc
preferably has a residual moisture content when stored in air,
i.e. an absolute water content of a maximun of 15 % by welght,
preferably a msximum of 13 % by weight. More particularly
preferably the absolute water content is a maximam of 5 % by

waight. Thig lsg preferably determined by drying at 185 °C to a
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welight constant in & drying chamber or by means of an infrared
drier, preferably an infrared Arier.
The medicament forms of the invention have the sdvantage

that th:ef',:y QAL articular ly stable whsn in 8 i‘;@rage NI N the TOH
2 4
o

£3

Ariteria for storage stabilditcy  ars  at least mat ERaN
ad

advantageously exoeed

f§v3

- the medicament formg according to

the invention have more than sufficient levels. Stabilinty when

in storage preferably means that when stored under specific

473

torage conditions and for a gpecific period of time, as
specified in the ICH Guideline Q3B (R2) {Impurities in New drug
Products), a sufficiently high drug content of vrefervably more
than 90%, relative to the ariginal astive amount of ingredient,
ig  still avallable and deconposition products which coould
repragent a threat to patients do not exceed & speoific maximum
level. The mazimum lsvels ave specified in ICH Guideline O3B
{R2}.

The medicament forms according to the invention proved to
be eztremely stable when in storage during a short stress test
in standard blister packs {(for sxanple upper filn aluwinium

foll, 20 um hard and lower Film PVC/PVDS film

Ltrangparent) at
25%C  and A0% yelative humidity {corresponds  to subtropical
Mediterrvanean climatel, 3PCC and 65% relative  humidity
{vorresponds to hot snd humid climste) and at 409 and 5%
relative humidity {covresponds to wvery hot and gartisuiarly
hundd climats) . The medicament fForms aceording to the invention
also still contain after storage at  25°C and &0% relative
humidity, 30°C and &5%% relative houmidity or 409 and 75%
relative humidity after 1 wonth advantageously betwaesn 95%% and
105% of the theorveticsl amount of active ingredient in the
medicament form, thus corresponding with the specification.
Preferably., the amount of active ingredient after 1 monthis

storage under one of the spesifisd conditions (259 and 60%



10

i5

28

)
5

3Q

relative umddity, 30°C and £5%% velartive humidgi Lty or 498°C and
75% relative humidity) is betwessn 96% and 103% and sven more
preferably botween 97% and 102% relative te the amount of active
ingredient in the unstored medicament form. The total mags of
the stored medicament form differs preferably less than %%, even
more preferably lass than 4% and even nore prefersbly less than
2% from the mass of the wnstored nmedicsment form during the
storage of the medicament form for 1 month at 289C and 0%
relative humidity, 30°C and 65% relative humidity or 40% and
5% relative humidity. This shows that the take s up of watey from
the environment with the medicament form according te  tha
invention comprising a hye rOSCOpRiT active ingvedient can alze be
prevented in  an  extremely  wmolst  surrounding atmosphare.
Furthermore, the height of the shell-core tablet after storaygs

53

for I wonth at 25°C and 60% relative humidity, 30°C and 65%

fp

lative humidity or 40°C and 75% relative humidity, prefevabily
does not differ by wmore than 5%, also preferably by more than
4%, also preferably by more than 2% from the height of the
shell-core tablet in the unstored state. The medicament Fform
according to the invention thus shows no orusting which usual Ly

th hygroscopic active ingredisnts and influences the

§in

DCCUTE W

& in a digadvantageous manner after storage in

f..)

raLed

3

3y

&
envirvonment. The diameter of the medicament Fform accoerding Lo
the invention alse differe after 1 month's storage in one of the
said atmospheres preferably by less than 4%, more preferably hy

-~

less than 3% and even wore prefsrably by lesg than 3% of the
diamseter of the unstored medicament form, The medicament forms
according to the invention arve preferably stable when in storage
for more than 6 months, preferably at isast 12 nonths storage
under  standard  conditions  according  to ths  international

guidelines of the 1CH.
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The madicament forme according to  the invention are
characterised by having an excellent nniformity of the mass and
content which is ensured by the composition of the nedicament
forms  and the production method. The test was peviormad
aceording to the relevant methods of the Euro opean Fharmacopeis
o A medicament form preferably has a uniformity of
mass such that the mass of 20 such medicament forms preferably
dogs not deviate by wmore than 5%, also praferably less than 5%,

even more preferably less than 4% from the sverasge mass of the

-J

-

nedicament form which iz produced from the mass af the 20
wedicament forms. The medivament form according to the invention
preferably has a uniformity of content such that the content of
active ingredisnt of 10 guch medicament forms is between 85% and
118%, preferably between 37% and 113% and ideally betwsen 95%
and 105%, relative to the average content of the 10 medicament
forng of active ingredient.

By means of the medicament form acco rding to the inveantion

>

and the method of production according to the invention ir 1

{343

thus possible to provide the hygroscopic active ingredient, i.e.

an active ingrediemt that is difficult te procsss, so that i

simulates multiple dailly doses. In this case the first amount of

active ingredisnt is released immediately in the first phage. A
ralesse of this kind is advantageous in particular for shorte
term trestments, when the desired gplasma level needs to he
reached asg rapldly as possible and at the same when the effest
needs to be prolonged by having subseguent relesse phaseg. Such
a relsase system can also be advantageous for long-tsrm
treatmanta, in particular if the concentration of  active

ingredient falls below the winimum in the cass of gpaced out
dosing interval towards the end of the intserval. By nmeang of the

pid initial release of active ingredisnt of the next

i1
o

medicament form the plasma level is raiged rapidiv back up o
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the necessary level. The particular smbodiment of the medicament
form according to the invention makes it possible in an oot imuan
manner to dmitate taking a doge at least twive a dav. in

particular taking two medicamsnt forms st an interval of 8 vo 12

The medicament form has a sultable size for taking orally.
It s characterised by having high mechanical atability even
over & long stovags peried. Thus the daily dose of betahiztine
in particular can be reduced to one daily dosse which can have a
pesitive effect on  patient compliance and indirectly on
healrhcare costs.

The active ingredient betahistine is used for treating the
complex of synptoms of Ménidrve's disease, the symptoms of which
can include dizziness often in connection with naussa and/or

-

sicknsss, tinnitus and loss  of hearing. Therefore, the

s,

medicament form sccording to the invention is used for treating

<

dizziness in connection with the complex of symptoms  of

Ménisre's disease,

£

The invention also provides & wmethod for treating dizziness
in connection with the compler of symptoms of Ménidre's dissage,

wherein the method comprises adminigtering a medicament Form
according to the invention. Preferably the drug is administered
onoe a day.

Bxamples

Example 1: Production of a shell-core taklet according to the

invention

Bloament | Constituent | Amount Punction
i pex dosage

form {myg
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QUL

betahigtine

dihydrochloride

aCLive

ingredient

lactose

i monohydrate

{Granulac®

A5
25

garriey

niorocrystalll
ne ceallulose

{(Vivapur® 102}

s
CATTI.

maize starch

5
iask

carrier

citric acid,

anhvdrous

fa
free

Buffer

substanse

povidone R2§ § i granulati
{Plasdone® X2%) ng agent
hardensed 8 lubricant

cottonsesd oil

{Lubritab®)

total mags

fd
R
e

interme

te layer

Budragit®

£
e
=3

£ilim

faormey

Budragin®

.
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film

formar

triacatin

softening
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tale

filler

total mass

15,01

shell

monchyvdrate

{Gramalac®

betahistine 24 active
- dihvdrochlorids ingredient
lactosge 53 carrisy
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S

lactose 128.5 { carrvier

i monohydrate

{ A-C‘\..E'J}b a8 '\\?)
P 803
picrocrystalli 230 Carriay

e o E TN
ne oeliuviosse

{Yivapur® 1023
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i
3
o
U1
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s
s Ffer
buffer

anhydrous substance

3
P
o
4
et
3
o]
0
}o.l -
K
B
e

povidone K25 2 F*“?ﬂiatl

- {Flasdona® K3I5) ng agent

pra- 34 carrier
agglutinated maize

‘

starch {starch 1508

lubricant

o
¥
&
£
9]
)
0]
ten
t
A

coatbonasad o1t

total mass 880
megisan Mass TEL O]

First of all the corge was made., To produce the core a
pregranulate WA made, The carrvier subgstanges lactose
monchydrate, microcrystalline cellulose and maisze starch and the
buffer substance citric acid were mixed intensively in a
mixer/ogranulator {(Diosna P10Y. The mixture was rChen granulated

in the Diogna PI0 mixer with a gramalating sclution. The

granulating solution was produced by dissolving the povidone X2

in purified water so that the solution contained 15 % by weilght
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povidone E25. The pregramulate was then dried in a $luid bed

{¢ -3} at 80°C to a residual moisturs of < 3%, The dried pre-
granuvliate was then sieved {scoreen width 1 mn) .

Froum the pre-granulate the active ingredient granulats was
produced by adding a solution of betahistine hydrochloride ©o

methanol. he clear golution contained 28.35 % by welght

pa

betahistine hydrochloride, In addition, the pre-granulate was

placed into the Diosna 10 miwxerfgranulator and granulated with

.

the active ingredient solution. The obtained active ingreadisent
granulate was dried in a fluid bed {(GPCGE-3) to a residual
methanol content of < 3000 pem. The dried active ingresient
granulate was then sieved (soreen width 1 o),

Afterwards havdened cottonseed oll was added to the active

ingredient gramulate and mixed in a mixer. The obtained core

mizture was pressed in a rotary press. Bloonvex cores with a

dismeter of 8§ mom wers obtained. The obtained cores had = waight
of 1891 wmg and 3 height of 2.8% nm.

Afterwards the internediate laver was produced. Por this
the film formers Budragit® § 100 and Tudragit® L 100 were
disselved in isopropanol, wherein the content of film formerg in
the solution was 5.9 % by weight. The softening agent triacetin
and the adiuvant talc were stirred inte the solution. Water was

~

alseo added (6.67 ml}., The intermediate laver mixture wa

n
o
]
73

agplied onte the cove go that the latter complately covered the
core. The internediste layer mixture was applied in & 8% coatsr
{GS-180) at a supply alr temperature of 090,

To produce the shell the active ingredient grarmilate was
produced in a similar way to the core, so that there was 188§ my
active ingredient granulate. Said active ingredient granuizate
wag mized with the carvier substances lactose nonohydrate,
microcrystalline cellulose and pre-agglutinated maize starch and

1

the lubricant hardened cottonsesd «il. This produced the shell
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mixture. The anount of aotive ingredient granulate in the shell

mizture was thus 33.8 % by weight.

s

In & final stesp the shell mixture was pressed onto the
intermediate layer in a Syl-one press with tablet supely. In
addition, 300 mg of the shell mixture was fillad into & mould

round., biconver, diameter 13 mm, radius of curvature 9.5 ).
Then the core was centred with the intermediate layer. In a
sacond filling step the remaining portion of the shell nixture
was filled into the mould. Then a pressing foros of 10 kN was
applied. The shell-core tablet had & breaking resistance of 140
N, measured with an BErweka TEH~30 hardness neasuring device. In
a further embodiment with the sane starting materials, ratiss of
amounts and production wmethods a pressing force of 25 kN was
applied while pressing the shell go that a shell-sore fablet was

obtained with 3 breaking resistance of 280 N.

1)

Brample d: Production of a shell-core tablet accerding to th

ﬁV“ﬁthﬂ

Blemant | Comstitus | Amount f Funotion

int par nedicament |

{ate layver 3

intermedi | Fudragic® 8.8

100 foxrmer

f»u

Budraginr®@ 3.328 - film

o104 forner

L3
350
joe:
o

triacetin | softening

agent

fillexr

1531

it
431
&%

talg

total 18.

LY
gl
an

MIALS
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A medicament form was produced with the composition of the
core and the shell ag in ewample 1.

However, the composition of the intermediate layer was
changsd and & greatsr welght was selected for the intermediate
layer. The selected higher weight of intermediate laver
contributed to o further increass in the wechanical strength of
the oore. The sgelected intermediate layer dissolves st a pH
vaine of 7.0 te 7.3, The intermsdiate laver thus enables the
release of the active ingredient from the core inte the central
bowel section.

The core and shell were produced ag described in sxampie L.
The intermediate layer was produced by dissolving the film
1t®  S100 and Eudragit® L 100 din isapropanol,
wherein the content of film formers inm the solution was 5.9 % by
weight. The softening agent triacetin and the adjuvant talc wers
stirred into the solution. Water was also added {8.88 nl). The

ntermadiate layer mizturs was then spplied onto the core so

g 2

£y

hat the latter completely coversd the core. The application of

f"Y

the intermediate layer mixture was performed in & GS coater {GS=
10} at & supply air temperature of 5020,

™

Example 3: Production of a shell-core tanhlet Sding to the

int]
O
[
&

‘,
,..a

Blement ; Congtitue Amount Punotion
et per madicament |

farm {mg)

A

“intermedi Fudragit® 11.058% film

“n

ate layer 1900 former

triacetin ' 3.331 softening

agent

g
24
x,”z
¥
5.7
s
&4
oy
9%
i
g,..s
ey
e
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A medicament form wasz produced with the conpoaition of ths
corve and the shell as in sxample 1.

Howeveyr, the composition of the intermediate laver was
different, whereln the weight of the intermediate laver was
greater, similar to example 3. The selectad higher weight of
intermediste layer contributed to a further increase in the

mechanical strength of the core. The sslectad intermediate layer
dis

therely enables the releass of the active ingredient fram the

53

olves at a pH valus of 7.2 to 7.5, The intermediate layer

74

sore in the lower bowel section.
The core and shell were produced ag described in exanple 1.

The intersediate layver was produced by dissolving the film
formar Eudragit® $ 100 in isopropancl, whereln the content of
film former in the sclubtion was 5.% & by weight. The softening
agent  triacetin and the adjuvant tale were stirred into the
solution. Water wag alsc added {8.86 ml). The intermediate layver
mixture was then applied onto the core so that ths latter
completaly sovered the c¢ore. The intermediate laver mixture was
appliad in & GF coater {88-10) at a supply aly teoperature of

50°8C,

Erample 4:

In exangls 4 a trisl was carried to release the achive
ingredient betahistine dihydrochloride from s core with an
intermediate layer with the composition according to exampls 1,
but without a sghell. The core and intermediate laver thus

comprises 24 mg betahistine dihydrochloride. The release wss

v

P
)
bt
&

deterpminad by  the paddle apparatus. Figure 2 sghows

eorresponding results.
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Example 5: Stabili

T

v of the shell-core tablst w*crdlﬁq o Fhe

invention

£

& medicament form was produced with the same composition o
the core and the shell as in example 1. Blister packs upper

il aluminium foil 20 um hard, lower €ilm DVC/pvne foil,

v/

2

transparant) comprising the medicament form were subjected to a
stress test for I month, i.e. at I590/60% relative air humidity,
30°C/65%  relabtive alr hunidisy and  409C/75% relative air
munidity. The medicament form after storage had the foll owing
parameters. It is clear that the medicament form according to
the invention ig also stable under extramne starvage conditions
and despite the hygroscopic active ingrsdient does not orust or
swell. The impurities acceording to the specification ox
monography  accerding to Ph., Bur. 7 were below the dofined
thresholds even after 1 month's storage in extrems conditions or

wera not available in & measurable amount.

Parans Vet Storag Storayg | Storay |

e

ter stored i e for iie for iis for 3
| i medicanent fmonth at i month at { month Bt
form 2590 /80% IR0 S BER A0 LTBR

&

relative raelative fralative

i

humidipy humidity Tamidi vy

1)

height | 7.1 , ! 7.4 7.

{ram)

31 amat | 2.0 i 13,0 1E.0 14.1

a2y fmm

% "y > : = ol R oolacd LA
actual IRE 7 757 8 IS8T 4 T8F L0

waight {(mng)

101.1 101.5 104G, 8

>
<h

conten | 1

t {% of the
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Figure 1 shows the curve of the releagse of twd medicanent
forms according to the invention which are produced according to
the examplie eoxbodiment 1 conprising 24 mg  betahistine
dihydrochloride in the shell and 24 wmg  betahistine
dihydrochloride in the core. The shell was compressed with a

pressing force of 10 kKN or 25 k¥ onto the cors with the

»5‘
&

intermediate layer. This imitates & pH path scoording ©o b

W
o0

physiological conditions. A 100% release means the release of
ny betahistine dihydrochloride from the medicament form, i.e. 24
my fxom the shell and 24 nmg from the cors. The nedicament form
according to the invention releases betahistine dihvdroohloride
in two phases, i.2. firstly pulsed cut of the shell and from i
7.0 {afrter about B.5 nours) afrter releasing the gastric Fulos

tant intermediate layer from the core. In thig way this
simulates taking two daily doges, 1.2, taking two conmersially
available wmedicament orms  without any particular releass
modification at an interval of 8 to 12 hours. By means of the
particular structure of the medicament form an optimal release

prafile iz achieved, It is anticipated that thig will alse be

171

confirmad in-vivo.

Figure 2 shows the curve of the release from the core wi
the intermediate layer according to example 4. A release of 50%
corresponds to the release of 24 mg betahistine dihvdroshloride.

It can be seen that the intermediate laver only dissolves and

e

>

the active ingredient is only relessed frowm the core from a pH

valug of 7.0, The vore with the intermediate laysr is thus



atable in the upper bdowel sectiong; the Jdecomposition only

commancaes from a pH wvalus of 7.0, which covresponds to th

£

bowel

section of the ileum to the colon and to a dwelling time in th

gastrointestinal tract without relesase of 7 to 12 hours.
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Betahistin médosiiot kiboosdtdsdra szolgald gydgysaerfonna
Szabadaimi igénypontok

1. Mag-he] szerkezetll tabletta betahistin legaldbb két fzishan Griéné kibocssd
tasdra, amely tabletls hatdanyag-tartaima 1 mg és 200 myg kOzSH, s amely tablotta az
alabbiakal tarlalmazea:

a} ogy mag, amely a hatdanyag-mennyisdy 40-80%- 41 tartaimazza

by egy kizbensd réteg, amely a mag fellletén helyezkedik of és 35-75 tGmeg %-ban
legalabb egy fiimkepzs anyaget fartalmaz,

¢} egy hej, amely a hatdanyag-mennayisty 40-60 %t tantalmazza &5 a kézbensd réleg-

nek & maggal ellentétes oldalin helyezkedik 8,
ahol a héj 85 a mag Omegaranya legaldbb 1.8 az t-hex &s legleliebb § az t-hes és ahd a
mag legalabb egy 300 g /mdlndl alscsonyabb molekulstdmegges! rendetkezd szerves savat
tartaimaz pufferanyagként, olyan mennyiségben, hogy a magban faldihatd hatdSanvag és a
magban taldihatt szerves sav imegarany 0.5:1-1,5:1 legyen; valaming, ahol a mag tovabhé
tegalibb k&t hordoxdanyagot tartadmaz, amelyek legaldbb egy diszacharid és legaldbb sgy,
tobb mint 10 moneszacharid-egységbél 4l poliszacharid lshetnek, s ahol a mag hordozd
anyag-tartalma 50-80 tdmeg % valaming, ahol a fimképed anyag sgy selluldz-szdrmardk,
metakrisav-polimer, polivini-azdrmazék vagy ezek keverdhe: valaming, ahal a hé| legalabl
egy hordoxdanyagol farigimaz, amely termésretes vagy madosiioll poliszacharnd lshet,
amely kst vagy tahb, azonos vagy eliérd monoszacharid-egyeégbél &l és ahol 2 héiban ta-
{athatd hardozdanyag é¢ a héjban taldthatd hatdanyag Omegardnya 7.5 14:35:1.

2. Az 1, fgénypont szerintl mag-héf tabletta, ahdl a mayg &8 a kdzbensé réteg 1
magaranys leglelisbb 40 ax {-hez

& Az 1. vagy 2. igénypont szerintl mag-hd) tablefta, ahol 8 may Wmage sgist
jebb 350 myg.

4 Az glbzd igénypantok legalab sgyike szerint mag-hé] tabletta, ahol & héj nem
rendetkerik bavonattal

&, Az elbzd igénypontok legalibh egytke sxarintl mag-heéj tabletia, ahol a gyégy-
szertorma deszidmege legleljebb 1100 my és legaldbb 225 my.
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8. Ax slézd igenyponiok legaldbb sgvike szerinmtl mag-hd| tabletla, ahol 2 mag
Atmérdie logaldbb 4 ram €s ahol 8 mag-hé) tabletla dmeréie legfeliebl 18 miny,

7 Az albzd igénypontok legaldbb egyike szerinti mag-hé) tabletta, abwl a maghan
tadathald szerves sav egy alfa-hidroxisav és ghol 8 magban taldihatd hordeedanyagok ¢s &
roagban takdthatd sav iOmegardnya legaldbb 3 ax 1-hez,

8 Az olb28 igénypontok legaldbb sgyike seornintl maghél taldelta, ahol a film-
keped anyag szabad sgviunkoidkkal rendelkssaik, és ahol 3 kdzbensd réteg 530 Bmeg %
menrwviségld Aoyt tartalmaz,

g, Az aldzd igdnypontok legaldbh sgyike szerintl mag-hd tableta, ahol a kde-
bensd réteg tdmege 12-25 mg.

10, Az olz8 igénypontok fegaldbb sgvike szerinti mag-hdl tablatia, ahol & hatd-
anyag betahistin-dibidroklond vagy betahistin-dimeziiél, ameslyek a gydgyszedormaban a
hatdanyag-bazisra vonatkoziatolt 2 my €5 55 mg kot mennyiséaben vannak jelen.

o Az iz igényponiok legaldbb sgyike szerintl mag-hdl tablatta, ahol & hate-
anyay belahislin-dihidrokdord, 4s ahol 8 hatdanyag Sssamennyisége a mag-hd) tablettdban
30 &8 60 mg kODRL

12, Az ezl igénypontok legalibh sgyike szerintl mag-hd] tablefta, ahol a8 hatd-
anyag mennyisége a magban és g héhan azonos,

18 Az ellzd igénypontok legalabb sgyike szerinti mag-he) tabletia, ahol & mag-hg
tablotla 2 maghdl, a kdzbensd réteghd! 65 a hébsd all.

4. Elards az 113, igényponiok legaishb egyike szerintl mag-hé} tablefta elbalit
i&sara, amely az aldbbi dpdéseket fartalmazz
&) & mag sibéalitdsa;
Dy a kbzbensd réteg «l8alHasy;
£} & héj elliglitdsa.

18 Az 113, igeénypontok barmelyike szerintl mag-hé) tablefta Menidre-féle tnet-
egyliftesse! kapesolatos szédiliés kezeldséndl 10rénd alkalmazdsra,

A meghatalmazott
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