1 Retard formulation for pral nacasan The inventi on
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standard table for rapid release of the prodrug.

It was an object of the invention to provide an extended release tablet
which makes it possible with only twice daily dosage to make it possibie for

20 the delivery of pralnacasan and/or its salts and/or derivatives to be uniform
with, at the same time, a reduced total daily dose compared_ with the
standard tablet.

The object is achieved by an .extended release tablet consisting of at least
25' two layers, where at least one layer delivers the pralnacasan and/or its
salts and/or its derivatives rapidly (initial dose) and at least a second layer
which delivers pralnacasan and/or its salts and/or derivatives in an
extended fashion (maintenance dose). The layers may be stacked in
'sandwich fashion but may also be disposed as core and shell.
30 | )
“Rapid” delivery means that at least 60% of prainacasan or its salts and/or

derivatives is released from the tablet within only 30 minutes. “Extended”



sandwi ch fashion but may al so be disposed as core and

shell. 30 "Rapid" delivery neans that at |east 60% of
pral nacasan or its salts and/or derivatives is

reI eased fromthe tablet within only 30 m nutes.
"Extended" 2 delivery neans that at |east 90% of
pral nacasan or its salts and/or derivatives are

rel eased after 180 minutes. In this case, the
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intestine) is not absorbed there and thus remains ineffective. A
combination of conventional tablet with extended release tablet also
appeared undesirable, however, because the two parts of such a tablet
‘normélly have adverse effects on one another.

20 7
It is surprisingly found with the extended release tablet having at least two
layers according to the invention that rapid delivery of the pharmaceutical
agent is not adversely affected by the extended release part, i.e. the
layer(s) with the initial portion made it possible for the onset of action of the

25 extended releaée tablet of the invention surprisingly fo be no slower than
that of the standard tablet, and the extended release portion is absorbed
sufficiently long and completely, although this portion is absorbed
exclusively in the upper GT tract, i.e. the extended release portion is not
only not adversely affected by the initial portion but, surprisingly, is in fact

30 beneficially affected. This mode of action in particular was not predictable

fora combir_tation tablet.



agent is not adversely affected by the extended

rel ease part, i.e. the layer(s) with the initia
portion made it possible for the onset of action of
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comprise besides the pharmaceutical agent in each case one or more
fillers, preferably two or fhree, and one or more binders, one binder is

20  preferred, and one or more, preferably one, lubricant. The ﬁ.liers, binders
and lubricants may be different in the respective layers of each tablet. The
number thereof may also differ in each case. It is preferred for three
different fillers to be present in the exten.d-ed release layer, whereas there
are two different fillers in the rapid release layer.

25

The binders and lubricants present in the layers are preferably the same.
The extended release layer additionally further comprises one or more gel
formers, especially when the extended release layer repi‘esents the outer

30 layer of the tablet. One gel former is preferred.

“ The rapid release layer additionally comprises one or more disintegrants,



fillers, preferably two or three, and one or nore

bi nders, one binder is 20 preferred, and one or nore,
preferably one, lubricant. The fillers, binders and

| ubricants nmay be different in the respective |ayers

of each tablet. The nunber thereof may al so differ

in each case. It is preferred for three different
fillers to be present in the extended rel ease | ayer,
whereas there are two different fillers in the rapid
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Suitable binders are in general ceilulose ethers or polyvinylpyrrolidone.
| Hydroxypropyicellulose in the range 5-30 mg/layer is preferred, preferably
- 10-20 mg/layer.

20
Lubricants may be the stearates known to the skilled worker, such as
maghesium stearate and fumarates, e;g. sodium stearyl fumarate. 5-20
mg thereof are present in each layer, and 1—5 mg of lubricant are
preferably présent in the rapid release layer.

25

The extended release layer additionally comprises one or more gel
formers such as, for example, hydroxypropylmethyicellulose or
carrageenan, preferably hydroxypropyimethylceliulose in the range 20-100
mg/layer, parti.cu[arly preferably 30-50 mg/layer. The répid release layer
30 additionally comprises at least one disintegrant such as, for example,
croscarmellose or crospovidone, preferably croscarmellose, in the range 5-

20 mg/layer, preferably 6-15 mg/layer.



15 rapid rel ease layer two fillers. Suitable binders
are in general cellulose ethers or ' _
pol yvi nyl pyrrol i done. Hydroxypropylcellulose in the
range 5-30 ny/layer is preferred, preferably 10-20
ng/ |l ayer. 20 Lubricants may be the stearates known to
the skilled worker, such as nagnesium stearate and
fumarates, e.g. sodiumstearyl fwrarate. 5-20 ny
thereof are present in each |ayer, and 1-5 ng of

| ubricant are preferably present in the rapid

rel ease | ayer. 25 The extended rel ease | ayer )
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15 Itis also possible for mixfures of pralnacasan and/or its salts and/or its
derivatives or mixtures of the respective free acids to be present. Mixtures

of pralnacasan or its derivatives with the free acids can also be employed.

The extended release tablet of the invention is manufactured 'by

20 granulating the phafmaceutica] agent. These granules are mixed with the
additional excipients such as filler, binder and lubricant. Finally, specifically
for the extended release layer, the gel former is added, and the
disintegrant is added fo the rapid release layer. The two layers are
compressed together 1o give a tablet.

25 _
Figure 1 compares the active ingredient release of the extended release
formulation of the invention (bilayer téblet) with a rapid release tablet and . R

an extended release tablet {monolayer tablet).

30 It surprisingly emerges that until the tablet of the invention at least 60% of
 the pharmaceutical agent is released after only 30 minutes, and at least

80% after 180 minutes. As shown in figure 2, the tablet of the invention



10 The ratio is preferably 400: 200 ng/l ayer. Suitable
as pharnmaceutical agent is pral nacasan and/or its
derivatives and the respective salts, as well as the
respective active conpounds (free acids). 15 It is
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salts and/or its derivatives or mxtures of the
respective free acids to be presgnt. Mxtures of
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' arthritis,
all the disorders

treated with the extended rel ease
10 The extended rel ease fornul ati on of the

I nvention.
I nventi-on can be admi nistered
capsul es and tabl ets.

osteoarthritis and psoriasis.
mentioned in WD 97/ 22619 can be
tablets of the

In general,

orally in the form of

The ext ended rel ease

formul ation as preferably adm ni stered once a day.

The dose of the pharnaceuti cal

100 ng/ kg of body wei ght per day,

50 rrg/ kg of body wei ght pe

day. 7
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The invention is
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Pr al nacasan 400

Hydr oxypr opyl met hyl cel | ul ose 4000nPas 40 Mannitol 30
nesium stearate 10 TOTAL 590 Rapid rel ease Iayer

- Pral nacasan 200 Lactose D 80 31 Croscaé)r&g

Pralnacasan
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Hydroxypropylcellulose .

“Microcrystalline cellulose type 102
' Hyciroxypropylmethy!celluiose 4000mPas

‘Mannitol
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TOTAL

Prainacasan
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Croscarmellose
Hydroxypropylcellulose
Microcrystalline cellulose type 102
Magnesium stearate

TOTAL

HMR 3480

lLactose D 80
Hydroxypropylcellulose
Croscarmellose .
Microcrystalline cellulose type 102

Hydroxypropylmethylcellulose 4000 mPas

Mannitol
Magnesium stearate
TOTAL

Data in mg/tablet

dec? reiease layer
400
62
18
30
40
30
10
590

‘Rapid release layer

200
31
10
9
15
1.5
- 266.5

Complete tablet

600

93

27

10

45

40

30 -
11.5
856.5



Hydr oxypropyl cellulose 9 Mcrocrystalline cellul ose
type 102 15 Magnesium stearate 1.5 TOTAL 266.5

Conmpl ete t
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8 Cdains: 1. An extended rel ease tabl et

consi €ldimg: of at |east two |ayers, wherein at |east

one | ayer
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Bharmaceutical agent 1S, 9S (RS, 3S) N- -(2-ethoxy-5-oxo-
tetrafuran-3-yl)-6,10-dioxo-9-(isoquinolin-1-oylamino)-1, 2, 3, 4, 7, 8,

-9, 10-octahydro-6-H-pyridazino [1, 2-a] [1, 2]- diazepine-1-

“carboxamide and/or its salts or derivatives and/or the free acids

di azepi ne-
10
15 2.

3.
20

4,
25

5.
30

thereof in extended fashion.

The extended release tablet as claimed in claim 1, wherein the
tablet consists of two layers, and these are disposed in layer form or

as core and shell.

The extended release tablet as claimed in one or more of claims 1
and 2, wherein the extended release layer is present as the core of

a core-shell arrangement.

The extended release tablet as claimed in one or more of claims 1
to 3, wherein both layers comprise at least one filler, at least one

binder and at least one lubricant.

The ektended release tablet as claimed in one or more of claims 1
to 4, wherein the rapid delivery layer additionally comprises at least

one disintegrant.

' The extended release tabiét as claimed in one or more of claims 1

to 4, wherein the extended release layer comprises at least one gel



carboxam de and/or its salts or derivatives and/or

the free acids thereof in extended fashion. 15 2.

The extended rel ease tablet as clained in claim1l,

wherein the tablet consists of two |layers, and these

are disposed in |layer formor as core and shell. 3.

The extended rel ease tablet as clained in one or nore

of claims 1 20 and 2, wherein the extended release

| ayer is present as the core of a core-shel

arr angenmenformfer. The extended rel ease tablet as

clainmed in one or nore of clains 1 to 3, wherein
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one :iﬁﬁh £ast hfaey
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clainms 1 - tw6Awhaiedn at leatsh@()%a@ﬁ meqﬁialrmabauﬂtﬂyagent is released
additionally conpri se east one disintegrant. 30 .
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1% med i ndighetass rriteateld arthrifis osteaasthritisoand/aepsoriasis.
treatment of autoi mmune diseases, type | and type |

10 di abetes, rheumatoid arthritis, osteoarthritis,
and/ or psori asis.



