1 Retard fornulation for pral nacasan’ The invention

relates to an extended rel ease fornul ation conpri si ng

pral nacasan. Pral nacasan (1S, 9S (RS, 3S)

N- ( 2- et hoxy- 5- oxo-tetrafuran-3-yl)-6, 10-di oxo- 9-

(isoquinolin-1-oylamno)-1, 2, 3, 4, 7, 8, 9,

10- oct ahydr o- 6- H pyri dazi no[ 1, 2-a][1,

2] di azepi ne- 1- car boxam de and its salts and

derjvatjves are disclosed in WO 97/22619 for the
Ret?FCEE’(WEIﬂ“OM?r RIRAFGPE2BF  aut oi mune di seases,

rheumatoid arthritis, osteoarthritis, type |I and

type |l diabetes and psoriasis. The conpound_  which
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prarzllggg%ﬁﬁnolin-I-oyIarn'no)-l, 2, ,3, 4, 7, 8, 9,

10- oct ahydro- 6H pyridazino[1l, 2-a][1,

di i pe-L- carb i, d9] - 4- |
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to make It possible for the delivery pralnacasan
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second 1ayer which deljvers san and/or its
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(mai nt enance dose). The | ayers nay be stacked in

sandwi ch fashion but may also be disposed as cor
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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 two
layers, where at least one layer dé,]ivers 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.

In one aspect, there is provided an exfended release tablet consisting of at least
two layers, wherein at least one layer delivers the pharmaceutical agent 1S, 95
(RS, 3S) N-(2-ethoxy-5-oxo-tetrafuran-3-yl)-6,1 0—dioxo—9'-(isoquinolin-1 -

oylamino)-1, 2, 3, 4, 7, 8, 9, 10-octahydro-6-H-pyridazino [1, 2-a] {1, 2] diazepine-



two | ayers, wherein at |east one | ayer delivers the

phar maceuti cal agent 1S, 9S (RS 395)

N- ( 2- et hoxy- 5-oxo-tetrafuran-3-yl)-6, 10-di oxo-9-(isoq

uinolin-1- oylamno)-1, 2, 3, 4, 7, 8, 9,

10- oct ahydr o- 6- FprrldaZ|no [1, 2-a] [1, 2] dlazeplne

la 1-carboxam de and/or gé salts or derivatives

and/or the free acids thereof rapidly, and at |east
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pral nacasan or its salts and/or derivatives is
rel eased fromthe tablet within only 30 m nutes.
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pral nacasan or its sal and/or derivatives are

derniatiucs Erelosed fromtha habteégvlthlnqoallh P8 reipgies. thdended”
absorption w ndow is prolonged from6 h to 8 h. 5 1n
conventional tablets which deliver the pharnaceutica
agent rapidly, pralnacasan has insufficient efficacy
or would need to be used in such a high dose that
unwanted side effects are to be feared.
Admi nistration three tines a day, which would avoid
a single high dosage, is not however desirable in
terms of patient conpliance. On the other hand, a 10
conventional extended rel ease tablet is |ikew se
unsatisfactory for = admnistration tw ce a day
(rel ease of pharnmaceutical agent over 2x6 12h)
because, firstly, the rel ease of pharnmaceutical agent
takes place too slowy, so that sufficiently high,
therapeutically effective blood |evels are



not reached initially, and, secondly, the proportion
. of pharmaceutical agent 15 which is not rel eased
until the |l ower segnment of the intestine (large
intestine) is not absorbed there and thus remains
ineffective. A conbination of conventional tablet
w th extended rel ease tablet also appeared
undesirabl'e;” however, because the two parts of such a
tablet normally have adverse effects on one anot her.
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_rele%td%ﬁpmof@et ffé ) wWith the initial
portion made it possible for the onset of action of
the 25 extended rel ease tablet of the invention
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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

normally have adverse effects on one another.

20 _
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, ie. the
layer(s) with the initial portion made it possible for the onset of action of the
25 extended release tablet of the invention surprisingly to be no slower than
that of the standard tablet, and the extended release portion is absorbed
sufficiently long and completely, atthough this portion is absorbed
exclusively ih the upper GT tract, i.e. the exiended release portion is not
onily 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 combination tablet.



requi red extended rel ease tablet is not nore
-vol um nous than a standard tablet. This is inportant
and advantageous in particular for elderly patients.
10 The extended rel ease tablet of the invention
preferably consists of two |ayers which are disposed
both as core and shell, preferably concentrically as

spheroid or as eII|p30|d and ag stacked |ayers. The
| ayered tablet may be a tablet having a circular or

oval waitthi R&terded Reedseriabriief theanvaittgpentete is dunprisingly
initial dose is preferably located in the o
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release layer, whereas there "are two different . ;
fillers in the rapid release layer. 25 The binders.
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The preferably two layers of the tablet of the invention may in each case
comprise besides the pharmaceutical agent in each case one or more
fillers, preferably two or three, and one or more binders, one binder is

20 _ preferred, and one or more, preferably one, lubricant. The fillers, binders
and lubricants may be different in the respective Iayers of each tablet. The
number thereof may also differ in each case. It is preferred for three
different fillers to be present in the extended 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 represents the outer

30 layerof the tablet. One gel former is preferred.

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



phosphate, |actose, e.g. |actose D80, sucrose, such
as mannitol or 5 microcrystalline celluloses, e.g.
type 102. Lactose, mannitol or mcrocrystalline
cellul ose are preferred . The fillers are present in
the respective layers in the range 0-400 ng/l ayer,
preferably 10-200, particularly preferably 20-100.
If two or thrée fillers are to he present per |ayer,
these are present in the ratio of about 2:1 or 2:1:1.
If t f i be present, they are
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the skilled worker, such as .magnesium stearate and
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The extended release layer preferably comprises three fillers, and the

15  rapid release layer two fillers.

Suitable binders are in general cellulose ethers or polyvinylpyrrolidone.
‘ ~ Hydroxypropylcellulose in the range 5-30 mg/layer is preferred, preferably
- 10-20 mg/layer.

20

. Lubricants may bé the stearates known to the skilled worker, such as
magnesium stearate and fumarates, e;g. sodium stearyl fumarate. 520
mg thereof are present in each layer, and 1—5 mg of lubricant are
preferably préseht' in the rapid release layer.

25

The extended release layer additionally comprises one or more gel
formers such as, for example, hydroxypropylmethyiceilulose or _
carragéenan, preferably hydroxypropylmethylcellulose in the range 20-100
mg/iayer, parti‘cula_rly 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.-



30 additionally conprises at |east one disintegrant
such as, for exanple, croscarnellose or ' :
crospovi done, preferably croscarnell-ose, in the range
5- 20 ny/layer, preferably 6-15 ng/layer. 5 Al the
i'ngredients of the tablet which occur in the two

| ayers are in principle present in the ratio 1.5-1.0
to 3.0-1.0, preferably 2.0-1.05 n the extended

rel ease | ayer conpared with the rapid release |ayer

5 This also applies to as pharmaceutical -agent. The
ext ended rel ease Ia{ conprises 200-600

pharﬁrﬂetbelimgredierﬁ@@ﬁ hel taplat Whishepesua) Sbeswn%bfefs are in

/1l ayer, The rapi | o
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is ammawt[vaectimpﬁﬂmué%éfﬁP%@‘é‘FiS) The two | ayers -
are _corrpressed together to give a tablet.

15 It is 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 pharmaceutical agent. These granules are mixed with the
additidna! excipients such as filler, binder and lubricant. Finally, specifically

for the extended release layer, the gel former is added, and the

disintegrant is added to the rapid release layer. The two layers are
compressed together to give a tablet.

25 |
Figure 1 compares the active ingredient reiease of the extended release
formulation of the invention (bilayer tébiet) with a rapid release tablet and - o

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

90% after 180 minutes. As shown in figure 2, the tablet of the invention,



25 Figure 1 conpares the active ingredient rel ease of

the extended release fornulation of the invention

(bilayer tablet) with a rapid release tablet and an

extended rel ease tablet (nonolayer tablet). 30 It

surprisingly emerges that until the tablet of the

invention at |east 60% of the pharmaceutical agent

is released after only 30 m nutgs, and at |east 90%
~after 180 mnutes. As shown in figure 2, the tabl et

of gl Hlﬁ»ﬂgé He @nerﬁagéﬁl@écﬂk@'ﬁlﬂ%hbﬁ% ’éHbetBI@Q@leﬂzChours beyond

concent atlo in the bl-ood by hours beyond th
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‘rapid | ease tablet. 5 The extended rel ease

forﬂﬁp ion of the invention is preferably for the.

treatnent of autoi mune di seases, type | and type |

di abetes, rheumatoid arthritis, osteoarthritis an
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pref ed once a day. The ‘dose of the
phar %?egu |C%I%g%@fr'1 is from0.01 to 100" mg/ kg of:

1pody wei ght per day, 15 preferably 1 to 50 ng/ kg of _
o S RS o2 romii Uyt 90 B8 ffffsorea
orally in the form of capsules and tablets. The extended release
formulation as preferably administered once a day. The dose of the
pharmaceutical agent is from 0.01 to 100 mg/kg of body weight per day,
15  preferably 1 to 50 mg/kg of body weight per day.



5 Extended rel ease | ayer Pralnacasan 400 Lactose D
80 62 Hydroxypropylcellulose 18 Mcrocrystalline
cellul ose type 102 30 Hydroxypropyl nethyl cel l'ul ose
4000mPas 40 Mannitol 30 Magnesium stearate 10 TOTAL
590 Rapid release |ayer Pral nacasan 200. Lactose D
80 31 Croscarnellose 10 Hydroxypropyl cellul ose 9

M crocrystalline cellul ose type;102 15 WMagnesi um
stearate 1.5 TOTAL 266.5 Conplete tablet HWVR 3480
600 Lactose D 80 93 Hydroxypropylcellul ose 27
Croscarnellose 10 Mcrocrystalline cellul ose type
102 e invediianx ispiodpy magehyjéardhy iledskowing@xargdest(bilayer

Data in mg/tablet

tablet):
5
, Extended release layer
Pralnacasan o B o 400
Lactose D 80 C T o 62
Hydroxypropylcellulose o o - 18
“Microcrystalline cellulose type 102 30
B Hydroxypropylmethylcelluiose 4000mPas - 40
Mannitol o : B 30
Magne_smm stearate o 10
TOTAL _ , - 590
Rapid release layer
Pralnacasan - | 200.
Lactose D 80 : : 31
Croscarmellose , _ - 10
Hydroxypropyicellulose , 9
Microcrystalline cellulose type 102 _ 15
‘Magnesium stearate : 1.5
TOTAL - 266.5
_ Complete tablet

HMR 3480 600
Lactose D 80 93
Hydroxypropylcellulose 27
Croscarmellose , 10
Microcrystalline cellulose type 102 45
Hydroxypropyimethyicellulose 4000 mPas 40
Mannitol - 30 -
Magnesium stearate 11.5
TOTAL 856.5



Mannitol 30 Magnesium stearate 11.5 TOTAL 856.5
Data in ng/tablet 8 Cdains: 1. An extended rel ease
tabl et consisting of at |east two |ayers, wherein at
| east one |ayer delivers the pharnaceutical agent IS,
9S (RS, 5 395 '

N- ( 2- et hoxy-5- oxo-tetrafuran-3-yl)-6,10-di oxo-9- (i soq
uinolin-1- oylamno)-1, 2, 3, 4 7, 8, 9,

10- oct ahydro-6-H-pyridazino [1, 2-a] [1, 21

di azgpihe-1 -carboxam de and/or its salts or
derivatives and/or the free acids thereof rapidly,
and at | east one |ayer delivers the pharnmaceutica

agent | S,,.9 et -5 .
cot rar I T Sxeq Tobabe SEELAFIIRGR Gt two fayers wherei
) 1 1, 22, | it Iléasébngaayelgdem/@r@meqﬁﬁﬂméuﬁﬁmmedhiSnBS (RS,

, 2-a , . 2] -di azepi ne-| - carbgxapm dar,.its. ..
5ai 1o of dN-AEtes BAPIPTE TSl St o Reinolin-1-
tablot - alVHATREI 2, 3cRal S £ ANRCERRE AL ARRRano [1, 221 1,
consi sts Zt}ﬁietmmewarasbomrdidﬁwmﬂéc#dt%sajtSs(prdwdlaftimS and/or the

| ayer formor - an hell, 3.. Th [
rel ease tf'g&loaré“t‘dgg“%grﬁ . gn Y’?P%@t IS?S?%?%[@&%@\{%S}E%Q
20 and 2, hﬁ?fﬁé@éﬁtiéﬁ%ﬁ%ﬁ ¢gded (RS ls[ew-t%ﬂfoxv%-oxo- |

pr esent S e core oO a Ccor e-_she arrangenent. 4. )
10he ext eneteafura-8adp6tidbtioxo-ds(igtainalia-1-ey@meing-1mrd 4. 7. 8,

of clai t in.both e
| east o@’%Prqu?ﬁy‘%{W%Eéw'cg%éno h?%?éﬁf ?%ﬁéz%%n?é-L
‘carboxamide and/or its salts or derivatives and/or the free acids

thereof in extended fashion.

15 2. 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.

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

“a core-shell arrangement.

4-, 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

25 binder and at least one lubricant.

5. 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. ' '

30 _
8. The extended release tablet as claimed in one or more of claims 1

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



25 binder and at |east one lubricant. 5. The extended

rel ease tablet as clained in one or nore of clains 1

to 4, wherein the rapid delivery l.ayer additionally
conprises at least one disintegrant. 30 6. The

extended rel ease tablet as clainmed in one or nore of
clains I to 4, wherein the extended rel ease |ayer
conprises at least one gel 9 fornmer. 7. The extended
rel ease tablet as clained in one or nore of claims 1

to 6, whfgrgien, at | east 60% of the pharnmaceuti cal

agent is released 5 after not nore than 30 m nutes,

and at | east 90% after 180 m nutes, fromthe tablet.

8. The eﬂl? %%%feﬁlrgﬁgﬁ?tté‘@ileﬁbs %?air?\lea'lﬁ'%ﬁe fo'F ntle d¥'claims 1
nore of e treatnent

aut oi mmuines, diviseratrest leastBO% afride pipenadeuticl ajertids esipased

5[) 2 g :J ,”gg ,oé _ eranrottrt]'rrKItheI than %%t r%?n%rtttag Ira{ndl at Ieasqdd()g} after 180 minutes,

from the tablet.

8. The eXtended release tablet as claimed in one or more of claims 1 |

. to7 for the treatment of autoimmune diseases, type | and type I

- 10 diabetes, rheumatoid arthriti‘s,r'osteoarthritis, and/for psoriasis.



