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CLAIMS
1. A taste masked multi-layered particle comprising a pharmaceutically active
ingredient, comprising:

a) an inert core,

b) one or more coating layer(s) comprising the pharmaceutically active
ingredient and a binder,

c) an intermediate coating layer (seal coating) free from a low molecular
weight water-soluble ionic compound, comprising a water-soluble
pharmaceutical film-forming compound, selected from.

{i) hydroxypropy! methylcellulose {HPMC) and polyethylene glycol
(PEG) or

(i) poly(1-vinylpyrrolidin-2-one) (PVP),

and

d) an outer coating layer (final or taste masking coating) free from a low
molecular weight water-solubie ionic compound, comprising
{i) a poly(meth)acrylate or
(if) a mixture comprising 60-90% (w/w) ethylcellulose (EC) and 10-

40% (wiw) hydroxypropyl methylceliulose (HPMC}),

wherein the pharmaceutically active ingredient is water-soluble and comprises

either at ieast one basic group and/or a bitter {aste.

2 aste-raas ti-pered-porbelegeacrding de-sinls—wnesintbe

w&j 2 Eifrj‘ilik £ ihone

fiy——abrie-ahannek blocker;

W) shosphodiasternse il

& slorvaenase-nhibitor and/

32, A taste masked multi-layered particle according to claim 1-es, further

comprising one or more additional layers between the inert core and/or

between one of the coating layers (b) to (d) and/or on top of coating layer (d), -
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preferably microcrysialline celluiose.

A taste masked multi-layered particle according to one or more of claims 1 to
42, wherein the binder for coating layer (b) comprising the pharmaceutically
active ingredient is selected from HPMC and PVP or a mixture thereof and
optionally additional ingredients, preferably the HPMC Hypromeliose, USP

Substitution Type 2910 (apparent viscosity 4.8 - 7.2 mPas) and/or PVP K30

&; wherein coafting layer {b) comprises 80 to 85% (w/w), preferably 82.5 to
90% (w/w), more preferred 84.5 to 87.5% (w/w) of the pharmaceutically active
ingredient, and 5 to 20% (w/w), preferably 10 to 17.5% (w/w), more preferred
12.5 to 15.5% {(w/w) of the binder o -

fo ek Lot gy 65 T pe R T s B P
. M

g
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&. wherein coating layer (b) comprises 60 to 70% (w/w) of the pharmaceutically
active ingredient, 25 {o 35% (w/w) of HPMC as binder and 0.5-3% (w/w)

magnesium stearate.

A taste masked muiti-layered particle according to one or more of claims 1 to
+3, wherein the intermediate coating layer (seal coating) (¢} additionally
comprises tale, preferably 10 to 30% (wiw) talc, more preferred 15 to 25%

(w/w)% talc, most preferred 21-23% (wiw) talc,_zndior .

. . 4 : s iis . b
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#-wherein the material for the intermediate coating layer (seal coating) (¢}, (i),
HPMC and PEG, is selected from the HPMC Hypromellose, USP Substitution
Type 2910 (apparent viscosity 2.4 ~ 3.6 mPas) and/or PEG 6000,

bem evymmerleanad wons sIEE Ty prmmans o e il e d wEs ey e pobeviven v s penen g ond eadim b
R - IR R A F

) s e R SR P R e e it i i iR e Ry R e R ey

1428 wherein the material for the intermediate coating layer (seal coating) (¢},
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(i} comprises 85 to 75% (wiw) HPMC, 7.5 to 12.5% (w/w) PEG 6000 and 19 fo

I
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& wherein the material for the intermediate coating layer (seal coating) (c), (i)
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and-14-wherein the material for the intermediate coating layer {seal coating)
{c), (i), comprises 70-80% (wiw)} PVP and 20-25% (w/w) talc.

A taste masked multi-layered particie according to one or more of claims 1 to
424, wherein the material for the outer coating {ayer (final or taste masking
coating} {d) (i), poly{meth)acrylate, is a basic butylated methacryiate

copolymer,_zpc/or -

7 G e Ee el ws s B3 Do s ol e B8ty g D £ ey o e B e fm e & b
i I FURT Rt b o S Tl FE TR L B

shsien-td-wherein the material for the outer coating layer (final or {aste
masking coating) (d) (i}, comprises 50-80% (w/w) poly(meth)acrylate, 0-8%
(w/w) sodium lauryl sulfate, 0-35% (w/w) stearic acid and/or 0-35% (w/w)

magnesium stearate,_an

Setaste-masked rmaliaverad partisle secording-le-siaire- 24 wherein the
material for the outer coating layer (final or taste masking coating) (d} (i),

comprises poly(meth)acrylate and stearic acid in a weight ratio of 80:20 to

L T T L T T D N N

e
3
=t

2.
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-

186 wherein the material for the outer coating layer (final or taste masking
coating) (d) {i) makes up a coating level of at least 50% (w/w) (based on the
weight of the particles beneath this coating), preferably 100 to 300% (w/iw),

more preferred 150 to 250% (w/w), even more preferred 180 to 220% (w/w),
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i2-wherein the material for the outer coating layer (final or taste masking
coating) (d) (i), is selected from EC with a viscosity range of 41-49 mPas
{measured as 5% solution in a mixture of 80% toluene and 20% ethanol and
an ethoxyl content of 48.0 - 49.5%) and/or HPMC with a methoxy! content of
28-30%, a hydroxypropylcontent of 7-12% and a viscosity range of 4-6 mPas

{measured as 2% solution in water), and/ior -

Lo Gt s s gt el e s gBED b g Lonl g e Ly e £ sy e el ol e B TN
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R2erclairn- 17 wherein the material for the outer coating layer (final or taste
masking coating) (d) (ii), comprises 50-75% (w/w) EC, 15-40% (wiw) HPMC
and 0-25% (w/w) magnesium stearate, preferably 50-60% (w/w) EC, 20-25%

(L7 ¢ 1 « . - i s P
F R g R o L T S o SO o

206,

% ""’i.
ARATIE T i bbb e

- andior48-wherein the material for the outer coating layer {final or taste
masking coating) (d) (ii) makes up a coating level of at least 25% (w/w) (based
on the weight of the particles beneath this coating), preferably 25 to 100%
{wiw), more preferred 50 to 90% (w/w), even more preferred 70 to 80% (wiw),
most preferred 72.5 to 77.5% (w/w).

A taste masked mulii-layered particle accordihg to one or more of claims 1 to
25, wherein the outer coating layer (final or taste masking coating) (d) of the
particle is characterized

in mode (i) {poly(meth)acrylate) by a thickness of 50 to 150 um, preferably 60
to 140 um, more preferred 70 to 130 um, even more preferred 75 to 125 pm,
most preferred 77 io 119 um, or

in mode (i) (mixture comprising EC and HPMC) by a thickness of 10 fo

150 um, preferably 12 to 120 ym, more preferred 15 to 100 pym, most preferred
20 to 50 um.

A taste masked multi-layered particie according to one or more of claims 3-2 to
284, wherein the one or more additional layers between the inert core and/or

between one of the coating layers (b) to {d) and/or on top of coating layer (d}
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comprise(s) colloidal siliciumdioxide, preferably 0.1-5% (w/w) (based on the

weight of the final particles), more preferred 0.2-2.5% (w/w}, most preferred

- 4 g st I . o N oy
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24--wherein an additional coating layer(s) is a final outer-coating on top of
coating layer (final or taste masking coating) (d) and the material for this
additional coating layer(s) is selected from HPMC with a methoxyl content of
28-30%, a hydroxypropylcontent of 7-12% and a viscosity range of 4-6 mPas

(measured as 2% solution in water).

A taste masked multi-layered particle according to one or more of claims 1 to
227, wherein one or more of the iayer material(s) comprise(s) additional
substances, preferably filler substances, binders, wetting agents, glidants,
jubricants, dispersing agents, coloring agents and/or anti-tacking agents,
selected from one or more of: mannitol, starch, talc, titaniumdioxide, sodium

lauryl sulfate, sodium dodecylsulfate, stearic acid, magnesium stearate, silica

Ry TP S T T S P £ ST S P I I
:

------

Lo LN 4 s FCTT TR Ty WA TR SRR [ i g W R 3=

ey

22— wherein one or more of the layer material(s), preferably for one of the seal
coating and/or final coating comprise(s) additional substances selected from
flavoring agents, pigments and substances for the reduction of electrostatic

charging, more preferred meat flavor, pigments and/or siliciumdioxide.

A taste masked multi-layered particie according to one or more of claims 1 {o

T T T e L P e T P o ot e 4 dp
FEl

[t & HEE> 1 % [ S e ERES S VR e iy v e T e [EE* By o ¥ e

zZ5-wherein the final coated particle is characterized by an overall diameter of

80 to 800 pm, prefarably 80 to 600 pm, more preferred 100 to 400 pm, zndior -
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Z5-wherein the pharmaceutically active ingredient in its incorporated chemical
form makes up 1 to 50% {(w/w) of the final multi-layered particle, preferably 2 to
25% (w/w), more preferred 3 to 22.5% (wiw) and most preferred 5 to 20%
{(whw).
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A taste masked multi-layered particle according io claim 410, comprising

cilobradine hydrochloride as pharmaceutically active ingredient comprising:

a) an inert core comprising microcrystalline cellulose,

b) one coating layer comprising 60 to 70% (w/w) of the pharmaceutically
active ingredient, 25 to 35% (w/w) of HPMC as binder and 0.5-
3% (w/w) magnesium stearate,

c) an intermediate coating layer (seal coating) comprising 70-80% (wiw)
PVP K 30, 20-25% (w/w) talc and 0.5-5% (w/w) siliciumdioxide and

d) an outer coating layer (final or taste masking coating) comprising a

mixture comprising 50-60% (wiw) EC, 20-25% {w/w) HPMC, 17.5-
22.5% (w/w) magnesium stearate and 0.5-3% (w/w) siliciumdioxide,

wherein the material for the outer coaiing layer (d) (final or taste masking

coating) makes up a coating level of 72.5 to 77.5% (w/w),

g ey

S fhes ording-to-slelm-3t-erEi-wherein the
pharmaceutically active ingredient in its incorporated chemical form makes up
2 to 10% (w/w) of the final multi-layered particle (calculated as hydrochloride),

preferably, 3 to 7.5% (w/w), more preferred 4 to 6% (w/w), most preferred 5.25
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to 5.75% {wiw).
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starting from the material for the inert core, the single coating steps separated

by drying steps, @

A8 Meathod-acserdinodo-claim-47-which takes place in a fluid bed, preferably a
Wurster fluid bed coating process. andiny -

A0 WMethodascondingle-deirm-lar 38, -wherein the material for the outer coating
layer (d) (i} (final or taste masking coating) is added to an amount of at least
50% (wiw) (based on the weight of the particles to be coated in this step),
preferably 100 to 300% (w/w), more preferred 150 to 250% (w/w), even more
preferred 180 to 220% {(w/w), most preferred 180 to 210% (w/w),

{3 Laseordinoto-alaire-37-0e-38-wherein the material for the oufer coating

tayer (d) {ii) (final or taste masking coating) is added to an amount of at least
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25% (wiw) (based on the weight of the particles beneath this coating),
preferably 25 {o 100% (w/w), more preferred 50 to 90% (w/w), even more
preferred 70 to 80% (w/w), most preferred 72.5 to 77.5% (wiw).

Use of

(i) a mixture comprising hydroxypropyl methylcellulose (HPMC) and
polyethylene glycol (PEG) or

(ii) poly(1-vinylpyrrolidin-2-one) (PVP),

for the assembly of an intermediate coating layer (seal coating) (¢) free from a

iow molecular weight water-solubie ionic compound of a multi-layered particle

as defined in one or more of claims 1 to 2514

27
S
i3
=
i
Ty,
o
L
i o

5

e-acoerdingto-slaln-41-wherein the material for the intermediate coating
layer (seal coating) (c) (i) comprises 65 to 75% (wiw) HPMC, 7.5 to 12.5%

P
,-:g.xﬁg

£

5
i

Hus-noocording to-clal I-wherein the material for the intermediate coating
layer {seal coating) (c) (ii) comprises 70-80% {(w/w) PVP and 20-25% (w/w)

talc.

Use of

(i) poly{meth)acrylate or

(i) a mixture comprising 60-90% (w/w) EC and 10-40% {(w/w)
hydroxypropy! methylceliuiose (HPMC),

for the assembly of an outer coating layer (final or taste masking coating) (d)

free from a low molecular weight water-soluble ionic compound of a mulfi-

fayered particle as defined in one or more of claims 1 to 487171 andior .

Lee-asserdingdo-plairs-dd-wherein the material for the outer coating layer
{final or taste masking coating) (d) comprises additional substances selected

from flavoring agents, pigments and substances for the reduction of



10

15

20

25

30

35

82

~etaime-dd-or-485-wherein the material for the outer coating

tayer {d) (i) (final or taste masking coating with poly(meth)acrylate) is added to
an amount of at least 50% (w/w) (based on the weight of the particles to be
coated in this step), preferably 100 to 300% (w/w), more preferred 150 {o
250% (w/w), even more preferred 180 to 220% {w/w), most preferred 190 to

\
[ T —
=

Ho-eleim-44-a0-45,wherein the material for the outer coating

jayer (d) (i) (final or taste masking coating with a mixture comprising 60-90%
(wiw) EC and 10-40% (w/w) HPMC) is added to an amount of at least 25%
{wiw) (based on the weight of the particles beneath this coating), preferably 25
to 100% (w/iw), more preferred 50 to 90% (w/w), even more preferred 70 o
80% (w/w), most preferred 72.5 to 77.5% (wiw).

2. Multi-layered particle according to one or more of claims 1to 2811, foruse ine

method of the-treatment of

| a) a metabolic disease, via DPP |V as target,
B) a heart disease, via the i-channel as target,
¥) a heart disease, via phosphodiesterase ili as target,
8) an inflammatory disease via cyclooxygenase 2 as target and/or
£) a disease of the central nervous system via the benzodiazepine
receptor as target,.
Mut-layared-parhale
animal,_more preferably 5 mammal

carniyorous mammet, moet nretere

#4315, Pharmaceutical composition comprising a multi-layered particle according fo

£

one or more of claims 1 to 3811, for tks-use in a method festhan! treatment of

a) a metabolic disease, via DPP IV as target,

B) a heart disease, via the irchannel as farget,

Y) a heart disease, via phosphodiesterase Il as target,
0) an inflammatory disease via cyclooxygenase 2 as target and/or
£) a disease of the central nervous system via the benzodiazepine

receplor as farget -
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the freatment of an animal, more oreferably & mammal more orefered &
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& Mivernasedticslsomessiion-aseoding e-alei-Bes54-in overali liquid form,
preferably as.

&h Owerpi-louid-pharmaseutical-nompasition scsording lo-olaim-B5-which-s-an
oily suspension, more preferred an oily suspension comprising a viscosity
enhancer selected from one or more of silicon dioxide, hydrophobic silicon
dioxide, EC (cellulose ether), poly(1-vinylpyrrolidin-2-one) (PVP), aluminium
stearate, xanthan gum, carrageen, and/or starch derivatives, mpre preferabiy -

B rernib-doddopivphormacsutical-composition-aooorging-do-clanmn 58
comprising a mixture of hydrophilic and hydrophobic colloidal siliciumdioxide,
preferably at a weight percent ratio of 0.5:1 to 50:1, more preferred 1:1 to 25:1,
more preferred 2:1 to 10:1, most preferred 2.25:1 to 5:1, or as.

& - FE baampnsil wkrieh-ie- an

aqueous suspension, more preferred an agueous suspension comprising
stabilisers selected from one or more of cellulose ethers, carbopol, xanthan

gum, carrageen, microcrysialline cellulose ;
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£ Overaiticuid ohamacsulical eompasiion-aocerding fo-ona-of-wore-ob-Gaims
£E 1e-58,.comprising the pharmaceutically active ingredient in a final
concentration of 0.1 to 20 mg/ml, preferred 0.5 to 5 mg/ml, more preferred 0.75
to 4 mg/ml, most preferred 0.5 to 3 mg/ml.
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&418. Pharmaceutical composition according to one or more of claims £-18 to 8817,

wherein the pharmaceutically active ingredient (B) (an i-channel biocker) for
the use i 2 method for the treatment of a heart disease, especially heart
failure via the i-channel as target is selected from zatebradine (1-(7,8~
dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-on-3-yi)-3-[N-methyl-N-[{2-
(3,4-dimethoxyphenyllethyllaminc]-propane), 3-{(N-(2-(3,4-dimethoxy-phenyl}-
ethyl)piperidin-3-yl)-methyl]-(7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-
benzazepin-2-on, ifs enantiomer cilobradine ((+)-3-[(N-(2-(3,4-dimethoxy-
phenylethyl)-piperidin-3-(S)-yl}-methyll-(7,8-dimethoxy-1,3,4,5-tetrahydro-2H-
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3-benzazepin-2-on) or alinidine (2-(N-allyl-2,6-dichloro-aniline)-2-imidazoline),
mostly preferred cilobradine hydrochloride ((+)-3-[{N-(2-(3,4-dimethoxy-
phenylethyl}-piperidin-3-{ S)-yl}-methyt]-(7,8-dimethoxy-1,3,4,5-tetrahydro-2H-

3-benzazepin-2-on hydrochloride), -

Hhermaeadtical-compesiion-secordingto-slaim-64-preferably for the use for

the treatment of an animal, preferably a mammal, more preferred a

predominantly camivorous mammal, most preferred a cat (feline), -

P

ably the piharmaceutical composition asserdingdo-clainme 840 850

overall liquid form; comprising the pharmaceutically active ingredient in a final
concentration of 0.5 to 5 mg/ml, preferred 0.75 to 4 mg/ml, more preferred 0.5

to 3 mg/mi.
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Package of an overall liquid, oily pharmaceutical composition according fo

claim

or 1§&% comprising a glass vial and the pharmaceutical

composition filled therein.



