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(54) Title: DERAMCICLANE-FUMARATE TABLETS
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(57) Abstract: The invention relates to tablets
comprising deramciclane-fumarate of the Formula
() whereby said tablets contain (related to the
total weight) more than 50 % by weight of
deramciclane-fumarate, 5-20 % by weight of a
binder, 5-20 % by weight of microcrystalline
cellulose having an average particle size below 30
um, 1-10 % by weight of a disintegrant, 0.5-4 %
by weight of a lubricant, 0.5-4 % by weight of an
anti-adhesive agent and 0-30 % by weight of a filler.
Deramciclane-fumarate is a known anxiolytic active
ingredient.

(1)



thereof. STATE OF THE ART It is known that
(1R,2S,4R)-(-)-2-dimethylaminoethoxy-2-
wW@benyle37437-trimethyl-bicyclo[2.2.1 Jheptane-2-(E)- butenedi®ate/Kli200a000058
the Formula | (referred to furtheron as deramciclane-fumarate) is a
valuable anxiolytic pharmaceutical active ingredient (GB 2,065,122; EP 1
052 245). The preparation of the active ingredient and pharmaceutical
compositions containing the same - i.e. tablets - is described in GB
2,065,122. Deramciclane-fumarate is a white crystalline powder which ac-
cording to practical experience possesses extremely unfavour- able

tabletting properties. WO 208 /10 74;‘5 PﬁT/HU2004/000058 2 The
following propertie?gf flgjlrlagé\l i M@J@yrrﬁrﬁ%’gr%ble from
the point of view of the production of tab- lets: - weak cohesion; - high

elasticity; - strong adhesion; - low water solubility.
TECHNICAL FIELD OF THE INVENTION .

The invention relates to deramciclane-fumarate tablets of high
active ingredient content and a process for the preparation

thereof.
STATE OF THE ART

It is known that (1R,25,4R)-(-)-2-dimethylaminoethoxy-2-
phenyl-1,7,7-trimethyl-bicyclo[2.2.1]heptane-2-(E)-
butenedioate (1:1) of the Formula I (referred to furtheron as

deramciclane-fumarate) is a valuable anxiolytic pharmaceutical

active ingredient (GB 2,065,122; EP 1 052 245).

The preparation of the active ingredient and pharmaceutical
compositions containing the same - i.e. tablets - is described in

GB 2,065,122.

Deramciclane-fumarate is a white crystalline powder which ac-
cording to practical experience possesses extremely unfavour-

able tabletting properties.



Due to the weak cohesion characteristics of deramciclane- fumarate on
compression of the particles of the active ingredient acceptable tablet
WERERGUSTEN not be obtained. When filling 300 mg of PCT/HU2004/000058
deramciclane-fumarate powder into a die cavity of 10 mm diameter of an
eccentric press machine and thereafter pressing with a compression
force of 5-40 kN, the crushing strength of the tablets does not exceed 10
N. In case of suitably compressible materials the attainable crushing
strength is higher than 100 N. The highly elastic behaviour of the particles
of the active ingre- dient means that unde? the effect of compression force
the vol- ume of the deramciclane-fumarate particles is decreased,
whereupon when compression is no more exerted, the particles regain

their originAhR el v eErgPrABSHE@E Hesraciclans Sumarigaee very
- ion-the b d ression among the particles
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PCT/HU20@4&/000058 3 takes place along the maximal force planes
formed within the tablet and this causes the lamination of the tablet

* structure. m dd§éko‘f@éﬁ$i@ﬂiently compressible materials having low
elastic- ity :[heﬂri]éﬁrgfgsﬁ'%ﬂ?t’ure of the tablet is homogenous and no

- strong adhesion;

- low water solubility.

Due to the weak cohesion characteristics of deramciclane-
fumarate on compression of the particles of the active ingredient
acceptable tablet strength can not be obtained. When ﬁlliﬁg

300 mg of deramciclane-fumarate powder into a die cavity of
10 mm diameter of an eccentric press machine and thereafter
pressing with a compression force of 5-40 kN, the crushing
strength of the tablets does not exceed 10 N. In case of suitably
compressible materials the attainable crushing strength is higher

than 100 N.

The highly elastic behaviour of the particles of Athe active ingre-
dient means that under the effect of compression force the vol-
ume of the deramciclane-fumarate particles is decreased,
whereupon when compression is no more exerted, the particles
regain their original form to a significant extent and due to said
elastic re-conversion the bonds formed during compression

among the particles are broken up. Said disruption of the bonds



laminate structure is formed. The low tablet crushing strength and
lamination can be elimi- nated by using a large amount of a binder.
WHREWET4a large amount of the binder prolongs the disintegRGiHTIzASHHH005S
the tablet in agueous medium to an excessive extent and addition- ally it
slows down the dissolution of the active ingredient; ac- cordingly tablets of
unsuitable quality are obtained. Due to the strongly adhesive properties of
deramciclane- fumarate on the one hand during compression high friction
forces are formed between the side of the tablets and the wall of die,
which result in a damage of the tablet when it is removed from the die. On
the other hand the tablets stick to the surface of the punches and
therefore the surface of the tablet becomes un- even. This drawback can

be elimiriales Planerripne themamignal g alaemtamerd pritking the

however, this. me efi ' i t
siength SE R G e R S e
charactegise@fsioarabiensiowsrbpressibéedisiniggtatianiabiabietliastic-
agqueous medium, it also slows down the dissolution of the active
ingredienbathe faternglsiasorscltdhatablst éshorepsenputirasiaquality

are ob- t?ellnmelglate structure is formed.

The low tablet crushing strength and lamination can be elimi-
nated by using a large amount of a binder. However, a large
amount of the binder prolongs the disintegration time of the
tablet in aqueous medium to an excessive extent and addition-
ally it slows down the dissolution of the active ingredient; ac-

cordingly tablets of unsuitable quality are obtained.

Due to the strongly adhesive properties of deramciclane-
fumarate on the one hand during compression high friction
forces are formed between the side of the tablets and the wall of
die, which result in a damage of the tablet wheﬁ it is removed
from the die. On the other hand the tablets stick to the surface of
the punches and therefore the surface of the tablet becomes un-
even. This drawback can be eliminated in principle by adding a
large amount of a lubricant; however, this measure has serious
disadvantages; it decreases the strength of the tablets to an un-
desired extent, due to the hydrophobic character it considerably
slows down the disintegration of tablet in aqueous medium, it

also slows down the dissolution of the active ingredient and for



In addition to the low water solubility of deramciclane-fumarate the weak
cohesion properties and strong adhesion are still more problematic
because the required larger amount of the binders on the one hand and
the lubricants on the other make the fast dissolution of the active
ingredient impossible. Because of the problems discussed above the
tablet formula- tions described in GB 2,065,122 are unsuitable for
industrial scale manufacture of deramciclane-fumarate tablets. The tablet
formulations disclosed in GB 2,065,422 are particu- larly unsuitable for the
preparation of deramciclane-fumarate tablets having an active ingredient
content above 50 % by weight. However, both the manufacturers and the

patiepts prefer tablets havin ch a high.agctive ingredient content. From
the BvPCrUTE N B RA R AL AL B DR Rl roquires
less @uxdlipry agents and a shorter labour time, a higher batch size, less

analytical tests, i.e. lower manufacturing costs. The patients can swallow
smaller tablets more easily and this improves the patient compliance. EP

694 299 discloses osm W "lf"l? third der mciclane as
ot S RO SRS A S o AR
the weak cohesion properties and strong adhesion are still more
problematic because the required larger amount of the binders
on the one hand and the lubricants on the other make the fast

dissolution of the active ingredient impossible.

Because of the problems discussed above the tablet formula-
tions described in GB 2,065,122 are unsuitable for industrial

scale manufacture of deramciclane-fumarate tablets.

The tablet formulations disclosed in GB 2,065,122 are particu-
larly unsuitable for the preparation of deramciclane-fumarate
tablets having an active ingredient content above 50 % by
weight. However, both the manufacturers and the patients prefer
tablets having such a high active ingredient content. From the
point of view of the manufacturers the smaller tablet weight
requires less auxiliary agents and a shorter labour time, a higher
batch size, less analytical tests, i.e. lower manufacturing costs.
The patients can swallow smaller tablets more easily and this

improves the patient compliance.

EP 694 299 discloses compositions with up to one third of

deramciclane as active agent.



SUMMARY OF THE INVENTION The object is the invention is the
development of deramciclane- fumarate tablets which have an active

Worgtadiengontent above 50 % by weight and can be readily ROHBI288£000058
into tablets. A further object of the present invention is the elaboration of a
process suitable for the preparation of such tablets. The present invention
is directed to tablets comprising deramci- clane-fumarate of the Formula O
OH HO O whereby said tablets contain (related to the total weight) more
than 50 % by weight of deramciclane-fumarate, 5-20 % by weight of a
binder, 5-20 % by weight of microcrystal§ne cellu- lose having an average
particle size below 30 m, 1-10 % by WO 2004/105743
PCT/HU2004/000058 6 weight of a disintegrant, 0.5-4 % by weight of a
lubricant, SUBMARKOKdigE: DYVENIEOMdhesive agent and 0-30 % by
weight of a filler. DETAILED DESCRIPTION OF THE INVENTION

The object is the invention is the development of deramciclane-
fumarate tablets which have an active ingredient content above

50 % by weight and can be readily compressed into tablets.

A further object of the present invention is the elaboration of a

process suitable for the preparation of such tablets.

The present invention is directed to tablets comprising deramci-

clane-fumarate of the Formula

O/\/N\

O

= OH

O

whereby said tablets contain (related to the total weight) more
than 50 % by weight of deramciclane-fumarate, 5-20 % by
weight of a binder, 5-20 % by weight of microcrystalline cellu-

lose having an average particle size below 30 pm, 1-10 % by



The present invention is based on the recognition that if micro- crystalline
cellulose having a particle size below 30 m is used in the granulating
Waoigoed/1t13é4particles of such microcrystalline cellulose form a REEMAZAHE000058
surface of deramciclane-fumarate particles and thus decrease the
adhesion properties of the gran- ules. Thus the amount of lubricants and
anti-adhesive agents required in the tablet can be reduced and in this
manner non- sticking tablets having appropriate strength can be manufac-
tured. The tablets according to the present invention possess good
mechanical strength, disintegrate easily gnd quickly in agueous medium
and the active ingredient content is promptly dissolved. The
deramciclane-fumarate content of the tablets according to the present

invention RBEB®D4 BisindegranprBréraniy Bows ght By svbibricantcording
to a prefe Qdiment of the present invention there are proyided
tablers colSr e e RS R eSO R oty

PCT/HU2QR44800038 el R.2
'S,4R)-(-)-2-dimethylaminoethoxy-2-phenyl-1,7,7-
trimethyl-bicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1) of the Formula |

which contgin nOt RN 10809 okt B¥ ¥R nTion

The present invention is based on the recognition that if micro-
crystalline cellulose having a particle size below 30 um is used
in the granulating liquid, the particles of such microcrystalline
cellulose form a layer on the surface of deramciclane-fumarate
particles and thus decrease the adhesion properties of the gran-
ules. Thus the amount of lubricants and anti-adhesive agents
required in the tablet can be reduced and in this manner non-
sticking tablets having appropriate strength can be manufac-
tured. The tablets according to the present invention possess
good mechanical strength, disintegrate easily aﬁd quickly in
aqueous medium and the active ingredient content is promptly

dissolved.

The deramciclane-fumarate content of the tablets according to
the present invention is 50-88 % by weight, preferably 50-78 %
by weight.

According to a preferred embodiment of the present invention

there are provided tablets comprising as active ingredient



(1 R,3 S,4R)-(-)-3-(2-N,N-dimethylaminoethyl)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2-one-(E)-butenedioate (1:1) of the Formula Ni IL O
W@QM@TlH7SH O Such high purity deramciclane-fumarate is d§SHHRBAHI000058

EP 1 052 245. The deramciclane-fumarate tablets of the present
invention can comprise any binder suitable for the purposes of the
manufac- ture of tablets. Such binders are disclosed e.g. in the chapter
National Formulary of the US Pharmacopoeia [USP23/NF 18 page 2206
(United States Pharmacopeial Convention, Inc., 1995)]. Thus as binder
preferably polyvinyl pyrrolidone, gum- arabic, alginic acid, sodium
carboxymethyl cellulose, dextrine, ethyl cellulose, gelatine, liquid sugar,

guar gum, hydroxypropyl methyl cellulose, meth IceIIquse polyethylene
oxide, pr g‘/@?@.ﬁ )g)e i%%rél‘%‘?t}%ﬁ 1§§’ﬁ} Oﬁérz Risnylp Y/ inyl pyrroli

X\égoffr?]‘é{ﬁﬂﬁﬁa py}é%%?ﬁ%@%% 3 F6URAUARAR Of-B) of the

vin inyl
Formula I which contain not more than 0.2 % by weight of
(1R,3S,4R)-(-)-3-(2-N,N-dimethylaminoethyl)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2-one-(E)-butenedioate (1 :1)

of the Formula

Such high purity deramciclane-fumarate is described in EP

1 052 245.

The deramciclane-fumarate tablets of the present invention can
comprise any binder suitable for the purposes of the manufac-
ture of tablets. Such binders are disclosed e.g. in the chapter
National Formulary of the US Pharmacopoeia [USP23/NF 18
page 2206 (United States Pharmacopeial Convention, Inc.,
1995)]. Thus as binder preferably polyvinyl pyrrolidone, gum-
arabic, alginic acid, sodium carboxymethyl cellulose, dextrine,
ethyl cellulose, gelatine, liquid sugar, guar gum, hydroxypropyl
methyl cellulose, methyl cellulose, polyethylene oxide, pre-

gelatinised starch or sugar syrup, particularly polyvinyl pyrroli-



acetate (co-povidone) can be used. The tablets according to the present
invention contain 5-20 % by weight, preferably 5-12 % by weight,

W24 6-9 % by weight of a binder (related to the total WRGEH GI0##000058
tablet). The granulating liquid used for dissolving the binder can be
preferably water, ethanol, isopropanol or a mixture thereof containing said
solvents in any ratio. Microcrystalline cellulose having a average particle
size not higher than 30 gm is sus- pended in the granulating liquid,
whereupon the powder of the active ingredient is granulated with said
granulating suspension directly withouBadding further auxiliary agents.
Granulating can be carried out by the wet granulating method whereby
the above granulating suspension is add?d to the powder of the active in-

t

gredientdAnE KRAY RIS PhaFOREbBRAR Y BKbRYEFIdeBaGRd vinyl
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granulating suspension Is sprayed onto the powder of the active
ingredient in a fluidization spraying apparatus. Microcrystalline cellulose
having an average particle size of 30 m or helow is generally designated

by No. 158¢ TaRGiRgcprcing Ry MFserf thREFRURY S0aiRiRe prddacts
are Avicgl, 105 ﬁﬂ@é@#&@zﬁ,wﬁﬁ viibht T PahEREes- oftfigymanu

WO 20047105743 HUZ004/000058
weight of a binder (related to the total weight of the tablet).

The granulating liquid used. for dissolving the binder can be
preferably water, ethanol, isopropanol or a mixture thereof
containing said solvents in any ratio. Microcrystalline cellulose
having a average particle size not higher than 30 pum is sus-
pended in the granulating liquid, whereupon the powder of the
active ingredient is granulated with said granulating suspension
directly without adding further auxiliary agents. Granulating can
be carried out by the wet granulating method whereby the above
granulating suspension is added to the powder of the active in-
gredient in a high shear mixer. According to another procedure
granulation is performed by the spraying method whereby the
above granulating suspension is sprayed onto the powder of the

active ingredient in a fluidization spraying apparatus.

Microcrystalline cellulose having an average particle size of
30 um or below is generally designated by No. 105. The most
frequently used commercially available products are Avicel

105, Vivapur 105 and Elcema 105. The brochures of the manu-



9 facturers recommend the use of microcrystalline cellulose of this type
as inert carrier, or alternatively as auxiliary agent use- ful in the
WOrRan1a8Tude of suspension and suppositories in order to preREMtHU2004/000058
sedimentation. Nowadays in the manufacture of tablets microcrystalline
cellu- lose having an average patrticle size of at least 50 m is used.
Microcrystalline cellulose having an average patrticle size of 50 gm is
generally denoted by No. 101, while microcrystalline cellulose having an
average particle size of 90-100 Itm is gener- ally designated as No. 102.
According to the state of the art varioudmicrocrystalline cellu- lose types
are used by admixing microcrystalline cellulose with the active ingredient
and optionally with other auxiliary agent in powder form and thereafter

subjectifg eSS FrsmRreRIdRE Uk Qlimisteamstalins meiudess it the
flowing Rﬁ%gjgﬁg%s%g%?E&%&?Wﬁiﬁ?&ﬂ%«gém@mb%faggmg are

not suit- a e wet granulating method is u eby the powder
mixture ifipianhtategshwittcmsobftnspEmibinded angfarsiheriésndiogdegent
is used as powder and the powder mixture is granulated by a suitable

solvent, B@GrENIEediReaiPSieved, admixed with a lubricant and

compressed to tablets. In the case

Nowadays in the manufacture of tablets microcrystalline cellu-
lose having an average particle size of at least 50 pm is used.
Microcrystalline cellulose having an average-particle size of

50 um is generally denoted by No. 101, while microcrystalline
cellulose having an average particle size of 90-100 pm is gener-

ally designated as No. 102.

According to the state of the art various microcrystalline cellu-
lose types are used by admixing microcrystalline cellulose with
the active ingredient and optionally with other éuxiliary agent in
powder form and thereafter subjecting the powder mixture to
direct tabletting by compression. If the flowing properties
and/or the compressability of the powder mixture are not suit-
able, the wet granulating method is used whereby the powder
mixture is granulated with a solution of a binder and/or the
binding agent is used as powder and the powder mixture is
granulated by a suitable solvent, the granules are dried, sieved,
admixed with a lubricant and compressed to tablets. In the case
of direct compression technology generally microcrystalline

cellulose having an average particle size of at least 90 um are



of direct compression technology generally microcrystalline cellulose
having an average patrticle size of at least 90 pm are WO 2004/105743
WEPDT4H$2604/000058 10 used. In the wet granulation proce CFEHE204/000058
microcrystalline cellulose having an average particle size of 50 m is
applied. Recently microcrystalline cellulose containing about 2 % by
weight of colloidal silicium dioxide has been used; this micro- crystalline
cellulose is called as silicified microcrystalline cel- lulose, and marketed
under the name Prosolv. It has not been described in prior art and it is
new that micro- crystalline cellulose havigg an average particle size below
30 m suspended in a granulating liquid and used for granula- tion is
suitable for the improvement of the tabletting properties of
deramcidvéﬁé-ﬂjmgea\t@bgwm&@uwﬁ@msigﬁr@éﬁll;yeﬁéﬁaﬂyrxﬁéalline

compresse i (2t onli AN Aol Tha gies compising

deramciciane- mara‘{tlegl%repare above ter
admixed Réitegliynicigratingstaldiert (RLbsicaoifal nanti Adhe Ve ayxiliary
agent(s) and/or filler(s) and the homogenized mixture thus obtained is
com- pre¥saghhts fmleidahsilisdirediaxils hatheendiptdathis micro-
COnvemlocrll}q.lz%lll'ﬁx%dcgh%ﬁ]&ré is called as silicified microcrystalline cel-

lulose, and marketed under the name Prosolv.

It has not been described in prior art and it is new that micro-
crystalline cellulose having an average particlé size below

30 um suspended in a granulating liquid and used for granula-
tion is suitable for the improvement of the tabletting properties
of deramciclane-fumarate active ingredient which can generally

be compressed to tablets only with high difficulties.

The granules comprising deramciclane-fumarate prepared as
described above are thereafter admixed with disintegrating

agent(s), lubricant(s), anti-adhesive auxiliary agent(s) and/or
filler(s) and the homogenized mixture thus obtained is com-

pressed into tablets.

As disintegrating agent excipients conventionally used in phar-
maceutical compositions for such purposes can be used, e.g.
various types of starch, preferably corn starch, potato or wheat
starch, sodium carboxymethyl starch, sodium carboxymethyl

cellulose, lower substituted hydroxypropyl cellulose or



maceutical compositions for such purposes can be used, e.g. various
types of starch, preferably corn starch, potato or wheat starch, sodium
W@anbexanethyl starch, sodium carboxymethyl cellulose, lowePGIYHEIREE00058
hydroxypropyl cellulose or WO 2004/105743 PCT/HU2004/000058 11
crosslinked polyvinylpyrrolidone or a mixture thereof, particu- larly sodium
carboxymethyl cellulose. The disintegrating agent content of the tablets is
1-10 % by weight, preferably 2-8 % by weight, particularly 3-5 % by
weight, related to the total weight of the composition. As lubricant
excipients generally used in pharmaceutical com- positions for this
purpose can be used, preferably magnesium stearate, calcium stearate,
stearic acid, sodium steraril fumarate, hydrogenated vegetable oils or

sugar estenssshiaxkied ey viagimerisilidoseear atg1i X b dubsgreol, contiont is
0.5-4 % referab 0.5:2 % eight, particularly preferably
1.0-1.5 c%d/vy gde r%"iléPe 1’8%}9’ oct%ﬁmg?ﬁht of the tablets. As
anti-adhesive agent excipients generally used in pharmaceu- tical

compositions for this purpose can be used, preferably talc, colloidal
and/or mithsrizsintsguitimecigritiecpaieicimdithectalets is 1-10 % by

weight, preferably 2-8 % by weight, particularly 3-5 % by

weight, related to the total weight of the composition.

As lubricant excipients generally used in pharmaceutical com-
positions for this purpose can be used, preferably magnesium
stearate, calcium stearate, stearic acid, sodium steraril fumarate,
hydrogenated vegetable oils or sugar esters, particularly magne-

sium stearate.

The lubricant content is 0.5-4 % by weight, preferably 0.5-2 %
by weight, particularly preferably 1.0-1.5 % by weight, related
to the total weight of the tablets.

As anti-adhesive agent excipients generally used in pharmaceu-
tical compositions for this purpose can be used, preferably talc,
colloidal and/or micronized silicium dioxide particularly colloi-

dal silicium dioxide.

The amount of the anti-adhesive agent is 0.5-4 % by weight,
preferably 0.5-2 % by weight, particularly 1.1-1.5 % by weight,
related to the total weight of the tablet.



dal silicium dioxide. The amount of the anti-adhesive agent is 0.5-4 % by
weight, preferably 0.5-2 % by weight, particularly 1.1-1.5 % by weight,
related to the total weight of the tablet. 12 The pharmaceutical
compositions of the present invention con- tain as filler preferably
microcrystalline cellulose or having a particle size of at least 50 m or
silicified microcrystalline cel- lulose. The amount of the filler is 0-30 % by
weight, preferably 10-30 % by weight, particularly 20-30 % by weight,
related to the total amount of the tdBlets. According to a further aspect of
the present invention there is provided a process for the preparation of
deramciclane-fumarate containing tablets which comprises granulating

mord Heephatniacbytiwel glunp dstamsickihe-preveiaten(retaien torhe total
weight of the tablet) with 5-20 % by weight of microcrystalline cellu- lose

havitlhasHeapEsiarably speraerysiating cslishesfiethavigdution of

5'2‘§p‘%{91'?&1¥v§5£€‘6?5@19£996 PRMAYSHIARGING gseResiphiaiped with
1-15 % by weight of a disintegrant, 0.5-4 % by weight of a lubricant, 0.5-4

% byul@sght of an anti- adhesive agent and 0-30 % by weight of a filler;
and thereafter

The amount of the filler is 0-30 % by weight, preferably

10-30 % by weight, particularly 20-30 % by weight, related to

the total amount of the tablets.

According to a further aspect of the present invention there is
provided a process for the preparation of deramciclane-fumarate
containing tablets which comprises granulating more than 50 %
by weight of deramciclane-fumarate (related to the total weight
of the tablet) with 5-20 % by weight of microcrystalline cellu-
lose having an average particle size below 30 um, suspended in
a solution of 5-20 % by weight of a binder; homogenizing the
granules obtained with 1-15 % by weight of a disintegrant,
0.5-4 % by weight of a lubricant, 0.5-4 % by weight of an anti-
adhesive agent and 0-30 % by weight of a filler; and thereafter

compressing the mixture to tablets.

According to a preferred form of realization of the process of
the present invention the granulation of more than 50 % by

weight of deramciclane-fumarate (related to the total weight of



compressing the mixture to tablets. According to a preferred form of

realization of the process of the present invention the granulation of more
wWaramBoeby weight of deramciclane-fumarate (related to th@GataIuel¢/he00ss

of WO 2004/116743 PCT/HU211114/1111111158 13 the tablet) is carried

out with 5-10 % by weight of microcrystal- line cellulose having an

average particle size below 30 m, sus- pended in an aqueous solution of

5-10 % by weight of a binder. The composition of the granulating

suspension is determined - similarly to conventionally used granulating

liquids - so that in case of high stear gg;lulation the suspensions should

still be easily handable, while in case of fluidization spraying granula- tion

it shouldghe uilalh sarmsbie: T dRITIminalioRRiher Gaessayation of

the binder belongs to the knowledge of the skilled art worker. The amount .

of microbiyeedlivdoseliysrg an5rperage redstisdictsi secbrl a3 8igim oftibre
granulating liguid. According to a preferred. fopm,of realizati f.th
process BT dPetb AN SR OB e o e EaE Tofthed W
- water, efhnQ)aplseRipPenAlCamnPeiMses sidirasanigtingeandredletting
step can be carried out by con- ventional methods of pharmaceutical
industry byimslag e conventionally used granulating liquids - so that in
case of high stear granulation the suspensions should still be
easily handable, while in case of fluidization spraying granula-
tion it should be suitably sprayable. The determination of the
concentration of the binder belongs to the knowledge of the

skilled art worker. The amount of microcrystalline cellulose is

5-20 %, related to the total weight of the granulating liquid.

According to a preferred form of realization of the process of
the present invention a solution of the binder formed with water,

ethanol or isopropanol can be used.

The granulating and tabletting step can be carried out by con-
ventional methods of pharmaceutical industry by using the

granulating suspension prepared above.

According to a particularly preferable form of realization of the
process of the present invention one can accomplish granulation
more than 50 % by weight of deramciclane-fumarate (related to
the total weight of the tablet) with 6-9 % by weight of micro-

crystalline cellulose having an average particle size below



granulating suspension prepared above. According to a particularly
preferable form of realization of the process of the present invention one

Ww@am#tedsplish granulation more than 50 % by weight of ~ PCT/HU2004/000058
deramciclane-fumarate (related to the total weight of the tablet) with 6-9
% by weight of micro- crystalline cellulose having an average patrticle size
below WO 2004/105743 PCT/HU2004/000058 14 30 m, suspended in an
agueous solution of 6-9 % by weight of povidone; homogenizing the
granules thus obtained with 3-5 % by weight of sodium carboxymethyl
cellulose, 1-1.5 % by weight of magnesjym stearate, 1-1.5 % by weight of
colloidal silicium dioxide and 20-30 % by weight of microcrystalline
cellulose having an average particle size above than 50 m; and

compregﬁﬂglmewﬁxmé% iﬂa@re@élw&é@mo@f hé 15 Sadnt wiviahtior _
have suitablg erush ”%%g@%ﬁﬁgﬁ%‘g%nﬁ%%%Hb%%%‘%'%&éﬁ%%ﬁ&@ﬁf n‘]ésf%d n

film coatiﬁg process e nical stress is very hi

coating ®fitheciahteds sadilg earbegyoné iy kisdimiosesthads of pharma-

ceutical industry. Thus for this purpose e.(i.1 film coating compo- sitions

marketed B} Bianemes OphetSAEHR, De lud @, Rysesslt ajanligigidpy
methyl Ceslmlc%%u(%%%{x 5%@3&?5‘% bl}l) \%ight of microcrystalline
cellulose having an average particle size above than 50 um; and

compressing the mixture to tablets.

The tablets of the present invention have suitable crushing
strength and can be particularly preferably used in film coating
process where the mechanical stress is very high. Film coating
of the tablets can be carried out by known methods of pharma-
ceutical industry. Thus for this purpose e.g. film coating compo-
sitions marketed under the name Opadry can be used, whereby
hydroxypropyl methyl cellulose (Opadry 1 and Opadry II) or
polyvinyl alcohol (Opadry II HP) are applied-as film forming

polymer.

Further details of the present invention are to be found in the
following Examples without limiting the scope of protection to

said Examples.



polyvinyl alcohol (Opadry Il HP) are applied as film forming polymer.
Further details of the present invention are to be found in the following
WEHPI8Bt3vithout limiting the scope of protection to said ExZRGpIE312004000058
2004/105743 PCT/HU2004/000058 15 Example 1 The granulating
solution is prepared by dissolving 245 g of co- povidone in 1500 ml of
water and thereafter dispersing in the solution 245 g of microcrystalline
cellulose type No. 105 having an average particle size below 30 pm. The
granules are prepared by introducing 1470 g of deramci- clane-fumarate
into the container of a Glatt WSG 1 type] fluid- izing granulating apparatus,
maintaining the active ingredient in fluidized state by air stream having a
temperature of 40C and thereafter spraying the granulating liquid thus
obtained E¥@mapde ﬂowder within about 45 minutes. The granules formed

are dried gnd SieNadion A SEHERVIG:A/28!65HSs01 Vil 4 of
the granules tﬁ§us 0 taﬁ%ed 24 g8 rgf SICB)%I m car-ysboxilgr;netéu%l cegil I?)j?sfibg
disintegrgssy#40rg of 1Ehadivivsitaratel thereeditr atishassiitigridthg of
Prosolv SMCC 90 (microcrystal- . )
solution 245 g of microcrystalline cellulose type No. 105 having

an average particle size below 30 pm.

The granules are prepared by introducing 1470 g of deramci-
clane-fumarate into the container of a Glatt WSG 1 type ﬂuid-
izing granulating apparatus, maintaining the active ingredient in
fluidized state by air stream having a temperature of 40°C and
thereafter spraying the granulating liquid thus obtained onto the
powder within about 45 minutes. The granules formed are dried

and sieved on a sieve having a hole-size of 1 mm.

To 224 g of the granules thus obtained 24 g of sodium car-
boxymethyl cellulose disintegrant, 4.0 g of magnesium stearate
lubricant and as filler 35 g of Prosolv SMCC 90 (microcrystal-
line cellulose having an average particle size of 100 pm and
containing 2 % by weight of colloidal silicium dioxide) are
added. The homogenized mixture thus obtained is compressed
on a Fette E XI type press machine into biconvex form tablets
weighing 160 mg and having a diameter of 8 mm. The deramci-
clane base content of the tablets is 60.7 mg; the deramciclane-

fumarate content of the tablets amounts to 52.5 % by weight.



line cellulose having an average particle size of 100 pm and containing 2
% by weight of colloidal silicium dioxide) are added. The homogenized
WOoritue®imss obtained is compressed on a Fette E Xl type prEB€3/mhE2i#800058
into biconvex form tablets weighing 160 mg and having a diameter of 8
mm. The deramci- clane base content of the tablets is 60.7 mg; the
deramciclane- fumarate content of the tablets amounts to 52.5 % by
weight. WO 2004/105743 PCT/HU2004/000058 16 During compression
no sticking was observed on the surface of punches or the tablets. The
internal surface of the broken (crushed)tablets was homogenous and
free of lamination. On measuring the critical parameters of the tablets
according to_the methods of the European Pharmacopoeia the following
re- sults RN IS SRBET SARIPRATUAIO VRS PR ENEIQ00DesRI e D o

MO~ C%dﬁ‘ches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.

On measuring the critical parameters of the tablets according to
the methods of the European Pharmacopoeia the following re-

sults are obtained:
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W@20MO0Z43N WO 2004/105743 PCT/HU2004/000058 18 TaR{rikyHiizn04/000058

consideration the requirements of the European
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Pharmacopoeia the quality of deramciclane-fumarate tablets prepared
according to Example 1 is highly favourable. The requirements of
WEUEHBEHPharmacopoeia (Ph. Eur.) are as follows: Tablet pREarHdizn04/000058
Specification of Ph. Eur. Deviation of the weight of the tablet: below 80
mg 10 % between 80-250 mg 7.5 % above 250mg 5% Active
ingredient of the tablet: nominal value 5 % Deviation of active ingredient
content: average value 15% Disintegration time max. 15 min. Friability
max. 1 % Strength of the tablet* no specification Dissolution of the active
ingredient no general specification* *mg@st severe requirement: within 15
minutes more than 85 % of the active ingredient should be dissolved. 19
[Note for guidance on the investigation of bioavailability and
Taking into consideration the requirements of the European

Pharmacopoeia the quality of deramciclane-fumarate tablets

prepared according to Example 1 is highly favourable.

The requirements of European Pharmacopoeia (Ph. Eur.) are as

follows:

Tablet parameter | Speciﬁcation of Ph. Eur.

Deviation of the weight of the tablet:

below 80 mg +10%
between 80-250 mg £7.5%
above 250 mg 5%

Active ingredient of the tablet:
nominal value +5%

Deviation of active ingredient content:

average value - 215%
Disintegration time nia_x. 15 min.
Friability max. 1 %
Strength of the tablet* no specification
Dissolution of the active ingredient no general
| specification*

*most severe requirement: within 15 minutes more than 85 % of

the active ingredient should be dissolved.



bioequivalence, EMEA (European Agency for the Evaluation of Medical
Products), 1999]. Test methods: 4th European Pharmacopoeia 2.9.1
Disintegration of tablets and capsules 2.9.3 Dissolution test for solid
dosage forms 2.9.7 Friability of uncoated tablets 2.9.8 Resistance to
crushing of tablets Example 2 Granules having the composition shown in
the following table are prepared from the granule according to Example 1,
where- upon the homogenized mixture is compressed into tablets on a
Fette E XI press machine into bicorhx form tablets weighing 160 mg and
having a diameter of 8 mm. The deramciclane base content of the tablets
is 60.7 mg, the deramciclane-fumarate content of the tablets amounts to

52.5[%oid/ 0 2@0#dR5 43 AE THME4ZQRAMI000D AN ititexpdri- 21. 22,
23. 24. 25. ment Granules 224.0 g 224.0 g 224,.0 g 224.0 g 224.0 ?
SodkAeqE G isneeoliMb Ay (Frsapeanggncy for the Evaluation o

Medical Products), 1999].

Test methods:

4™ European Pharmacopoeia

2.9.1 Disintegration of tablets and capsules
2.9.3 Dissolution test for solid dosage forms
2.9.7 Friability of uncoated tablets

2.9.8 Resistance to crushing of tablets

Example 2

Granules having the composition shown in the following table
are prepared from the granule according to Example 1, where-
upon the homogenized mixture is compressed into tablets on a
Fette E XI press machine into biconvex form tablets weighing
160 mg and having a diameter of 8 mm. The deramciclane base
content of the tablets is 60.7 mg, the deramciclane-fumarate

content of the tablets amounts to 52.5 %.



carboxymethyl cellulose Microcrystalline 70.0 g 66.0 g 74.0 g 72.0 g 70.0

g cellulose (102) Magnesium ste- 5.4 9 6.0g9g 6.0g 6.0 9 6.0 g arate
W@aldited7ddi- 2.6 g 12.0 g 4.0 g 6.0 g 8.0 g cium-dioxide DuriPGT/HU2004/000058

compression no sticking was observed on the surface of punches or the

tablets. The internal surface of the broken (crushed) tablets was

homogenous and free of lamination. On measuring the critical parameters

of the tablets according to the methods of the European Pharmacopoeia

the following re- sults are obtained: WO 2004/105743

PCT/HU2004/000058 21Cn.~C~rRM Q~vVN.~U7NJ[1l-en +' U

NC ~.

No. of experi- 21. 22. 23. 24. 25.
ment

Granules 2240g | 2240¢g | 224.0g | 2240¢ | 2240¢
Sodium- 180g | 12.0g | 12.0g | 120g | 120¢g
carboxymethyl-

cellulose

Microcrystalline | 70.0g | 66.0g | 740g | 720g | 70.0g

cellulose (102)

Magnesium ste- | 54 g 60¢g 60¢g 60¢g 60¢g
arate

Colloidal sili- | 2.6¢ | 120g | 40g | 60g | 80g

cium-dioxide

During compression no sticking was observed on the surface of
punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.

On measuring the critical parameters of the tablets according to
the methods of the European Pharmacopoeia the following re-

sults are obtained:
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00 .N.AMN'O-NcVC70O"C;~e~wcc WO 2004/105743
PCT/HU2004/000058 22 Taking into the consideration the relevant
W@peEfloatisns of the European Pharmacopoeia the quality ofi&/HU2004/000058
deramciclane- fumarate tablets prepared according to Example 2 is highly
fa- vourable. Example 3 The granules are prepared by introducing 1470 g
of deramci- clane-fumarate into the container of a fluidization granulating
apparatus type Glatt WSG | and keeping the active ingredient in fluidized
condition by air stream having a temperature of 40C. A granulating liquid
having a composition shown in the fohjowing table is sprayed on the
powder. The granules thus ob- tained are dried and sieved on a 1 min
hole-size sieve. No. of ex- 31. 32. 33. 34. 3 5. periment Copovidone
140.0 grbd2ns inPAEhe gonsidrtiatioorilse televant spechigaame ¢f1he.o g

185.0 gEuropean Pharmacopoeia the quality of the deramciclane-
fumarate tablets prepared according to Example 2 is highly fa-

vourable.

Example 3

The granules are prepared by introducing 1470 g of deramci-
clane-fumarate into the container of a fluidization granulating
apparatus type Glatt WSG 1 and keeping the acﬁve ingredient in
fluidized condition by air stream having a temperature of 40°C.
A granulating liquid having a composition shown in the fol-
lowing table is sprayed on the powder. The granules thus ob-

tained are dried and sieved on a 1 mm hole-size sieve.

No. of ex- 31. | 32. 33. 34. 35.
periment

Copovidone { 140.0g | 192.5¢g | 245.0¢ -- -

Microcrys- | 140.0g | 192.5g | 245.0¢g 200.0~g 185.0 g

talline cel-
lulose (105)

K30

Povidone - - -

100.0 g

1350 g

Purified
water

1500 g

1500 g

1500 g

1200 g

1000 g




talline cel lulose (105) Povidone -- -- -- 100.0 g 135.0 g K 30 Purified

1500 g 1500 g 1500 g 1200.g 1000 g water WO 2004/105743
WEDT4HF2604/000058 23 A homogenized product having theP§SiHIERizeN0058

disclosed in the following Table is prepared from the above granules. The

ho- mogenized mixture is compressed into tablets on a Fette E XI press

machine into biconvex form tablets weighing 160 mg and having a

diameter of 8 mm. The deramciclane base content of the tablets is 60.7

mg, the deramciclane-fumarate content of the tablets amounts to 52.5 %

by weight. No. of ex- 31. 32. 33. 34. 3%3 periment Granules 200.0 g 212.0

g 224.0 g 228.0 g 238.0 g Sodium-car-12.09 12.09g 12.0g14.0g14.049

boxymethyl -cellulose Microcrys- 96.0 mg 84.0 mg 72.0 mg 60.0 g 50.0 g
A homogenized product having the composition disclosed in the

following Table is prepared from the above granules. The ho-
mogenized mixture is compressed into tablets on a Fette E XI
press machine into biconvex form tablets weighing 160 mg and
having a diameter of 8 mm. The deramciclane base content of
the tablets is 60.7 mg, the deramciclane-fumarate content of the

tablets amounts to 52.5 % by weight.

No. of ex- 31. 32. 33. - 34, 35.
periment

Granules 200.0g | 212.0g | 2240g | 228.0g | 238.0¢g

Sodium-car-| 12.0g 120¢g 120g 140g | 140¢g
boxymethyl
-cellulose

Microcrys- | 96.0mg | 84.0mg | 72.0mg | 60.0g | 50.0¢g
talline cel- :
lulose (102)

Magnesium 60g 6.0.g 6.0g ~12.0 g | 120¢g
Stearate

Colloidal 6.0¢g 60g 60g 60¢g 60g
silicium-
dioxide

During compression no sticking was observed on the surface of
punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.



talline cel lulose (102) Magnesium 6.0 g 6.0 g 6.0 g 12.0 g 12.0 g stearate
Colloidal 6.0 g 6.0 g 6.0 g 6.0 g 6.0 g silicium dioxide During

W@ampie§3idan no sticking was observed on the surface of purREGBEGRAHE000058
tablets. The internal surface of the broken (crushed) tablets was
homogenous and free of lamination. WO 2004/105743
PCT/HU2004/000058 24 On measuring the critical parameters of the
tablets according to the methods of the European Pharmacopoeia the
following re- sults are obtained: WO 2004/105743 PCT/HU2004/000058
25yC ~[.2C7C'COvV,.-,Nmri o O

On measuring the critical parameters of the tablets according to
the methods of the European Pharmacopoeia the following re-

sults are obtained:
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NC..~"M0001a ' hOOOO QbA~""~,0"Q~0OyrN ~Uyb6V
OM ~yMV1IIpNOUIUY.rvi~i Ut twWO 2004/105743
WEDT4HF2604/000058 26 Taking into the consideration the ret€mt2004/000058
specifications of the European Pharmacopoeia the quality of the
deramciclane- fumarate tablets prepared according to Example 3 is highly
fa- vourable. Example 4 The granulating solution is prepared by dissolving
175 g of po- vidone K30 type polyvinyl pyrrolidone in 1000 ml of water and
dispersing in the solution 175 g of No. 105 type microcrystalline cellulose
having an average particle size below; @0 pm. The granules are prepared
by introducing 1453 g of deramci- clane-fumarate into the container of a
Glatt WSG 1 type fluid-
Taking into the consideration the relevant specifications of the

European Pharmacopoeia the quality of the deramciclane-
fumarate tablets prepared according to Example 3 is highly fa-

vourable.

Example 4

The granulating solution is prepared by dissolving 175 g of po-
vidone K30 type polyvinyl pyrrolidone in 1000 ml of water and
dispersing in the solution 175 g of No. 105 type microcrystalline

cellulose having an average particle size below 30 pum.

The granules are prepared by introducing 1453 g of deramci-
clane-fumarate into the container of a Glatt WSG 1 type fluid-
izing granulating apparatus and keeping the active ingredient in
fluidized condition by air stream having a temperature of 40°C.
Thereafter the above granulating liquid is sprayed onto the
powder within about 30 minutes. The granules thus obtained are

dried and sieved on a 1 mm hole-size sieve.

The granules thus obtained are homogenized into a blend hav-
ing the composition disclosed in the above table. The blends are
compressed on a Fette E XI press machine into biconvex form
tablets having a diameter of 8 mm; the active ingredient content
of the tablets is always 60 mg deramciclane base. Depending on

the composition of the granulating liquid the deramciclane-



izing granulating apparatus and keeping the active ingredient in fluidized
condition by air stream having a temperature of 40C. Thereafter the

W@l gfvarsulating liquid is sprayed onto the powder within aBETtEBY2004/000058
minutes. The granules thus obtained are dried and sieved ona 1 mm
hole-size sieve. The granules thus obtained are homogenized into a blend
hav- ing the composition disclosed in the above table. The blends are
compressed on a Fette E XlI press machine into biconvex form tablets
having a diameter of 8 mm; the active ingredient content of the tablets is
always 60 mg deramciclane base. Depending on the composition of the
granulating liquid the deramciclane WO 2004/105743
PCT/HU2004/000058 27 fumarate content of the tablets varies between
51.8 anfhsBts chptartightha dalieexvaricubewaemd 1 d angh firicnt
Granules 206.Q g 206.0 g 206.0 g 206.0 g 206.0 g Sodium-car- 12.0 g 6.0
g--12. 3@‘7{? " boxymethyl -cellulose Microcrys- 90.0 mg 90.0 mg 90.0
mg 45.0 g --

No. of ex-| 4l. 42. 43 * 44, 45.*
periment

Granules | 206.0g | 206.0g | 206.0¢g | 206.0¢g | 206.0 ¢

Sodium-car-| 12.0g 60g - 120g | 120g
boxymethyl
-cellulose

Microcrys- | 90.0mg | 90.0 mg | 90.0 mg | 45.0 g -
talline cel-
lulose (102)

Magnesium | 6.0¢g 60¢g 60g 60¢g 60g
stearate :

Colloidal 6.0g 60¢g 60g 60¢g 6.0¢g
silicium
dioxide

During compression no sticking was observed on the surface of
punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.

The critical parameters of the tablets were determined in accor-
dance with the corresponding specification of the European
Pharmacopoeia. The results obtained are summarized in the

following Table:



talline cel lulose (102) Magnesium 6.0 g 6.0 g 6.0 g 6.0 g 6.0 g stearate
Colloidal 6.0 g 6.0 g 6.0 g 6.0 g 6.0 g silicium dioxide During

W@ampie§3idan no sticking was observed on the surface of purREGBEGRAHE000058
tablets. The internal surface of the broken (crushed) tablets was
homogenous and free of lamination. The critical parameters of the tablets
were determined in accor- dance with the corresponding specification of
the European Pharmacopoeia. The results obtained are summarized in
the following Table: WO 2004/105743 PCT/HU2004/000058 28 c~cp .~
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*Experiments 43 and 45 are of comparative character. The com-
position No. 43 contains no disintegrating ageﬂt and therefore
the disintegration time of the tablets is significantly longer.
Contrary to the present invention composition No. 45 contains
no microcrystalline cellulose having an average particle size of
at least 50 um and the strength of the tablets does not reach the

required crushing strength of at least 40 N.-
Example 5

The granulating solution is prepared by dissolving 245 g of po-
vidone K30 type polyvinyl pyrrolidone in 1500 ml of water and
dispersing in the solution 245 g of type No. 105 microcrystalline

cellulose having an average particle size below 30 um.

The granules are prepared by introducing 1470 g of deramci-
clane-fumarate into the container of a Glatt WSG 1 type fluid-
izing granulating apparatus and keeping the active ingredient in
fluidized state by air stream having a temperature of 40°C. The
granulating liquid thus obtained is sprayed onto the powder
within about 30 minutes. The granules thus formed are dried

and sieved on a 1 mm hole-size sieve.

The granules thus obtained are admixed with 105 g of sodium

carboxymethyl cellulose, 52.5 g of magnesium stearate, 52.5 g
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2004/105743 PCT/HU2004/000058 29 Experiments 43 and 45 are of
W@empavatiwde character. The com- position No. 43 contains naPCT/HU2004/000058
disintegrating agent and therefore the disintegration time of the tablets is
significantly longer. Contrary to the present invention composition No. 45
contains no microcrystalline cellulose having an average particle size of
at least 50 m and the strength of the tablets does not reach the required
crushing strength of at least 40 N. Example 5 The granulating solution is
prepared by dissolving 245 g of po- vigpne K30 type polyvinyl pyrrolidone
in 1500 ml of water and dispersing in the solution 245 g of type No. 105
microcrystalline cellulose having an average particle size below 30 gm.

The grafiviedcdaprdjzaved dipindodudingOla vd gristderestadiine cel-

clane- A R §3° St S e 3e Y53, YRE Bl is
compréssed into biconvex form tablets weighing 160 mg and
having a diameter of 8 mm on a Fette E XI eccentric press ma-
chine or a Manesty Betapress rotating press machine under 55
r.p.m. The deramciclane base content of the tablets is 60.7 mg,
the deramciclane-fumarate content of the tablets is 52.5 % by

weight.

During compression no sticking was observed on the surface of
punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.

On measuring the critical parameters of the tablets according to
the methods of the European Pharmacopoeia the following re-

sults are obtained:



izing granulating apparatus and keeping the active ingredient in fluidized
state by air stream having a temperature of 40C. The granulating liquid
Ware4ttotaised is sprayed onto the powder within about 30 miRGIEHUT#E/000058
granules thus formed are dried and sieved on a 1 mm hole-size sieve.
The granules thus obtained are admixed with 105 g of sodium
carboxymethyl cellulose, 52.5 g of magnesium stearate, 52.5 g WO
2004/105743 PCT/HU2004/000058 30 of colloidal siliciurn dioxide and
630 g of microcrystalline cel- lulose (No. 102, average particle size 90 m).
The blend is compressed into biconvék form tablets weighing 160 mg and
having a diameter of 8 mm on a Fette E XI eccentric press ma- chine or a
Manesty Betapress rotating press machine under 55 r.p.m. The
deramciclane base content of the tablets is 60.7 mg, the

deramgj Ianrf-fumhrate content of the tablets is 52.55%) by Weigh]t. During
L O exX- 1. . .
compresglo ho sticking was observed on the surfacé of punches or the
tabletd PPHEi¥ernal surface of the broker (crushed) tablets was
homogenous and ffre Q{ I 'rﬂg&i@ el m sying the critical parameters
of the tablets accq rdiﬁa t?)esg e 8 5&5 df%e&gug&%%e%%m copoeia
the following re- P
Com- Resistance | Disinte- | Resistance | Disinte-
pressing | to crushing| gration |tocrushing| gration
force time time
M™N) (min.) N) (min.)
6 KN 50.3 2.0 -- --
10 KN 81.6 4.1 845 4.6
14 KN 99.4 54 104.5 5.5
18 KN 112.2 6.5 - --

The compressability of the granules is suitable and not depend-

ent on the type of the press machine used.

Example 6

The granulating solution is prepared by dissolving 600 g of po-

vidone K30 type polyvinyl pyrrolidone in 3.6 kg of water and

dispersing in the solution 600 g of microcrystalline cellulose

type No. 105 having an average particle size below 30 um.



sults are obtained: WO 2004/105743 PCT/HU2004/000058 31 No. of ex-
51. 52. periment Fette E Xl eccentric Betapress rotating press press
WOoraekhins Hiachine Com- Resistance Disinte- Resistance Disit€Tfire2¥lk§00058
to crushing gration to crushing gration force time time (N) (min.) (N) (min.)
6 KN 50.32.0----10KN81.64.184.54.6 14 KN 99.45.4104.55.518
KN 112.2 6.5 -- The compressability of the granules is suitable and not
depend ent on the type of the press machine used. Example 6 The
granulating solution is prepared by dissolving 600 g of po- vidone K30
type polyvinyl pyrrolidone in 3.6 kg of Water and dispersing in the solution
600 g of microcrystalline cellulose type No. 105 having an average
article size below 30 m. WO 2004/105743 PCT/ 004/000058
P The granules are prepareg by ?ntro ucing F&Sz g of deramci-
clane-fumarate into the container of a Glatt WSG 5 type fluid-
izing granulating apparatus and keeping the active ingredient in
fluidized state by air stream having a temperature of 60°C. The
granulating solution is sprayed on the powder within about 60
minutes. The granules formed are dried and sieved on a 1 mm

hole-size sieve.

The granules thus obtained are admixed with 360 g of sodium
carboxymethyl cellulose, 180 g of magnesium stearate, 180 g of
colloidal silicium dioxide and 2.70 kg of microcrystalline cel-
lulose (No. 102 having an average particle size of 90 um). The
blend is compressed on a Manesty Betapress rotating press ma-
chine into biconvex formed tablets weighing 80 mg and having
a diameter of 6 mm, or weighing 160 mg and having a diameter
of 8 mm respectively. The deramciclane base content of the
tablets is 30 mg/tablet and 60 mg/tablet respecﬁvely, the deram-
ciclane-fumarate content of the tablets amounts to 51.8 % by

weight.

During compression no sticking was observed on the surface of
punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.



32 The granules are prepared by introducing 4.98 g of deramci-
clane-fumarate into the container of a Glatt WSG 5 type fluid- izing
WQrasilatireg apparatus and keeping the active ingredient in flRiCTEZBYH 24000058

by air stream having a temperature of 60C. The granulating solution is
sprayed on the powder within about 60 minutes. The granules formed are
dried and sieved on a 1 mm hole-size sieve. The granules thus obtained
are admixed with 360 g of sodium carboxymethyl cellulose, 180 g of
magnesium stearate, 180 g of colloidal silicium dioxide and 2.70 kg of
microcrystalline cel- lulose (No. 102 haying an average patrticle size of 90
m). The blend is compressed on a Manesty Betapress rotating press ma-
chine into biconvex formed tablets weighing 80 mg and having a diameter
of 6 mni)onweiyiting tE0cHcahaaamstees ebhetablstsegaprding to
respectjyely. TPée(fer ciclane base content of the . ta F /tablet
and 60 %@ﬁé% R %gr?é%ﬁvelllr? e %%e)ﬁaar%{l%?c Re- L}%ea%lgfgo%ﬁ %gof the
tablets gapQuirtsdBthih&d% by weight. During compression no sticking was

-observed on the surface of punches or the tablets. The internal surface of
the broken (crushed) tablets was homogenous and free of lamination.

No. of 61. 62.
experi-
ment

Weight 80 mg, diameter 6 | Weight 160 mg, diameter
mm 8 mm

30 mg deramciclane base | 60 mg deramciclane base

Com- | Resis- | Disin- | Disso- | Resis- | Disin- | Disso-
press- |tanceto| tegra- | lution |tanceto| tegra- | lution

ing crush- | tion crush- | tion
force ing time |15min.| ing time |15 min.

M) | @min) | %) | ) | (min) | (%)

4KN | 447 1.3

7KN | 53.1 3.0

10KN | 61.7 3.3 94.0 83.4 2.8 92.9

In view of the relevant specifications of the European Pharma-
copoeia the quality of the deramciclane-fumarate tablets thus
obtained is highly favourable. On the basis of the mechanical

characteristics the tablets are suitable for filmcoating.



WO 2004/105743 PCT/HU2004/000058 33 On measuring the critical

parameters of the tablets according to the methods of the European
weaneEEpoeia the following re- sults are obtained: No. of 6P @RZHE 94100058

ment Weight 80 mg, diameter 6 Weight 160 mg, diameter mm 8 mm 30

mg deramciclane base 60 mg deramciclane base Com- Resis- Disin-

Disso- Resis- Disin- Disso- press- tance to tegra- lution tance to tegra-

lution ing crush- tion crush- tion force ing time 15 min. ing time 15 min.

(N) (min.) (%) (N) (min.) (%) 4 KN 44.71.3"' = 7 KN 53.1 3.096.4 56.1

1.1 10 KN 61.7 3.3 94.0 83.4 2.8 92.91g view of the relevant

specifications of the European Pharma- copoeia the quality of the

deramciclane-fumarate tablets thus
Example 7

The granulating solution is prepared by dissolving 2.0 kg of
povidone K30 type polyvinyl pyrrolidone in 12 kg of water and
dispersing in the solution 2.0 kg of No. 105 microcrystalline

cellulose having an average particle size below 30 um.

The granules are prepared by introducing 16.61 kg of deramci-
clane-fumarate into the container of a Glatt GPCG 15 type flu-
idizing granulating apparatus and keeping the active ingredient
in fluidized state by air stream having a temperature of 60°C.
The granulating solution thus obtained is sprayéd on the powder
within about 80 minutes. The granules thus formed are dried

and sieved on a I mm hole-size sieve.

The granules thus obtained are admixed with 1.2 kg of sodium
carboxymethyl cellulose, 0.40 kg of magnesium stearate,

0.40 kg of colloidal silicium dioxide and 8.99 kg of microcrys-
talline cellulose (No. 102, an average particle size of 90 pm).
The blend is compressed on a Manesty Betapress rotating press
machine under 60 r.p.m. into biconvex formed tablets weighing
80 mg, having a diameter of 6 mm and weighing 160 mg, hav-
ing a diameter of 8 mm, respectively. The deramciclane base

content of the tablets amount to 30 mg/tablet and 60 mg/tablet,



obtained is highly favourable. On the basis of the mechanical
characteristics the tablets are suitable for filmcoating. WO 2004/105743

WEDT4HF2604/000058 34 Example 7 The granulating solutiorP(STHERGE000058
by dissolving 2.0 kg of povidone K30 type polyvinyl pyrrolidone in 12 kg of
water and dispersing in the solution 2.0 kg of No. 105 microcrystalline
cellulose having an average particle size below 30 m. The granules are
prepared by introducing 16.61 kg of deramci- clane-fumarate into the
container of a Glatt GPCG 15 type flu- idizing granulating apparatus and
keeping the active ingredient in fluidized state by air stream having a
temperature of 60C. The granulating solution thus obtained is sprayed on
the PORELSCcHY PRU IR MILIAR- RIRAAEUSH IS [AHORARR dried
and sieved on a T mm hole-size sieve. The granules thus obtained are
admixes itB Y%ebkgrafightlium carboxymethyl cellulose, 0.40 kg of
magnesium stearate, 0.40 kg of colloidal silicium dioxide and 8.99 kg of
microcrys- talline cellulose (No. 102, an average particle size of 90 gm).
The blgnd 5 comniressdPAAMAIASH BELRIISIYRTAY AIAsIepRChINe
under 60 r.p.m. into biconvex formedtablets weighing :

punches or the tablets. The internal surface of the broken

(crushed) tablets was homogenous and free of lamination.

On measuring the critical parameters of the tablets according to
the methods of the European Pharmacopoeia the following re-

.sults are obtained:

No. of 71, | 72,
experi-
ment

Weight 80 mg, diameter 6 | Weight 160 mg, diameter
mm 8§ mm

30 mg deramciclane base | 60 mg deramciclane base

Com- | Resis- | Disin- | Disso- | Resis- | Disin- | Disso-
press- |tanceto| tegra- | lution |tanceto| tegra- | lution

ing crush- | tion crush- | tion
force ing 15 min, lng . 15 min.

N) | (min) | () N) | (min.) | (%)
8KN | 58 45 | 946 ‘

12 kN |

94 4.2 91.4




80 mg, having a diameter of 6 mm and weighing 160 mg, hav- ing a
diameter of 8 mm, respectively. The deramciclane base content of the
Waois0gmdunt to 30 mg/tablet and 60 mg/tablet, WO 2004/186TABU2004/000058
PCT/HU2004/000058 35 respectively. The deramciclane-fumarate
content of the tablets is 51.8 % by weight. During compression no sticking
was observed on the surface of punches or the tablets. The internal
surface of the broken (crushed) tablets was homogenous and free of
lamination. On measuring the critical parameters of the tablets according
to the methods of the European Pharggacopoeia the following re- sults
are obtained: No. of 71. 72. experi ment Weight 80 mg, diameter 6
Weight 160 mg, diameter mm 8 mm 30, mg deramciclane base 60 mg

deramcidatieheidhe mipvrrsipepinntionset wediupnse Biassgress-
tance (o, fegan, IWHOR 1a1P JPRI6R AHHABIARY AIHERA AR SIS RO

prepared is highly favourable. On the basis of the mechanical

characteristics the tablets are suitable for filmcoating.
Example 8 (comparative example)

As a comparison deramciclane tablets are prepared by omitting
in the granulating liquid according to Example 5 the microcrys-
talline cellulose type No. 105 (particle size below 30 um) and

replacing it by increasing the amount of microcrystalline cellu-
lose by adding No. 102 type microcrystalline cellulose (particle

size 90 pm) to the granules.

The granules are prepared by introducing 1470 g of deramci-
clane-fumarate into the container of a Glatt WSG 1 type fluid-
izing granulating apparatus and keeping the active ingredient in
fluidized state by air stream having a temperature of 40°C. A
solution of 245 g povidone K30 type polyvinyl pyrrolidone
formed with 1500 ml of water is sprayed onto the powder
within about 30 minutes. The granules thus formed are dried

and sieved on a 1 mm hole-size sieve.

The granules thus obtained are admixed with 105 g of sodium

carboxymethyl cellulose, 52.5 g of magnesium stearate, 52.5 g



force ing 15 min. ing 15 min. (N) (min.) (%) (N) (min.) (%) "MA; 1 "4E 8

KN 58 4.5 94.6 P' 12 KN'~ 94 42 91.4 WO 2004/105743
WEDT4HF2604/000058 36 In view of the relevant specificationgCdiH1E004/000058

European Pharma- copoeia the quality of the deramciclane-fumarate

tablets thus prepared is highly favourable. On the basis of the mechanical

characteristics the tablets are suitable for filmcoating. Example 8

(comparative example) As a comparison deramciclane tablets are

prepared by omitting in the granulating liquid according to Example 5 the

microcrys- talline cellulose type No. 335 (particle size below 30 m) and

replacing it by increasing the amount of microcrystalline cellu- lose by

adding No. 102 type.microctystalline lose(particle size.90 m) to the
granulggp?ﬁglé%ﬁﬁf&ug?e bé)é %aerga{)% in%%%hcé%ﬁﬁ{%ﬁé?%g%mci-
clane-fyraget Ntthe R ANGINEs phaiCHAIAN 86 ktyPEHieizing

granulating apparatus and keeping the active ingredient in fluidized state
by air stremressedng a feetigdratlreceenin. press machine or a

Manesty Betapress rotating press machine under 55 r.pm. into
biconvex formed tablets weighing 160 mg and having a diame-
ter of 8 mm. The deramciclane base content of the tablets is
60.7 mg, the deramciclane-fumarate content of the tablets

amounts to 52.5 % by weight.

During the compression of tablets a layer is formed on the
pressing tool, the surface of the tablets became cloudy; the
quality of the tablets is unsatisfactory and the tablets are unsuit-

able for industrial scale manufacture.



solution of 245 g povidone K30 type polyvinyl pyrrolidone formed with
1500 ml of water is sprayed onto the powder within about 30 minutes.
The granules thus formed are dried and sieved on a 1 mm hole-size
sieve. The granules thus obtained are admixed with 105 g of sodium
carboxymethyl cellulose, 52.5 g of magnesium stearate, 52.5 g WO
2004/105743 PCT/HU2004/000058 37 of colloidal silicium dioxide and
875 g of microcrystalline cel- lulose (No. 102, an average particle size 90
m). The blend is compressed om8& Fette E XI eccentric press machine or
a Manesty Betapress rotating press machine under 55 r.pm. into
biconvex formed tablets weighing 160 mg and having a diame- ter of 8
mm. The deramciclane base content of the tablets is 60.7 mg, the
deramciclane-fumarate content of the tablets amounts to 52.5 % by
waYdRE e héScompression of tablets a layer is formed on the
pressing tool, the surface of the tablets became cloudy; the quality of the
tablets is unsatisfactory and the tablets are unsuit- able for industrial scale
mbnufacliatel eB8cavipati svegtiiransciclane-fumarate of the For-

mula

|

o/\/N\

O

Z OH
HO

O

whereby said tablets contain (related to the total weight) more
than 50 % by weight of deramciclane-fumarate, 5-20 % by
weight of a binder, 5-20 % by weight of microcrystalline cellu-
lose having an average particle size below 30 um, 1-10% by
weight of a disintegrant, 0.5-4 % by weight of a lubricant,
0.5-4 % by weight of an anti-adhesive agent and 0-30 % by
weight of a filler.



1. Tablets comprising deramciclane-fumarate of the For- mula rff~ N 0O
0'1 HO OH 0 whereby said tablets contain (related to the total weight)
more than 50 % by weight of deramciclane-fumarate, 5-20 % by weight
of a binder, 5-20 % by weight of microcrystalline cellu- lose having an
average particle size below 30 m, 1-10% by weight of a disintegrant,
0.5-4 % by weight of a lubricant, 0.5-4 % by weight of an anti-adhesive
agent and 0-30 % by weight of a filler. 39 2. Tablets according to Claim 1
comprising 50-88 % by weight, préferably 50-78 % by weight of
deramciclane- fumarate. 3. Tablets according to Claim 1 comprising
binder poly- vinyl pyrrolidone, gum-arabic, alginic acid, sodium car-
baxymethybbtstuloserdiaxttn €l sithyl eelivinssingesatige didbyd sugar, guar
gum, hydroxypropyl meZﬁ/I cellulose meth | cel- Iulose polyethylene

oMt pdrrSealstich By gl derameiclane-

fumarate.

3. Tablets according to Claim 1 comprising binder poly-
vinyl pyrrolidone, gum-arabic, alginic acid, sodium car-
boxymethyl cellulose, dextrine, ethyl cellulose, gelatine, liquid
sugar, guar gum, hydroxypropyl methyl cellulose, methyl cel-

lulose, polyethylene oxide, pre-gelatinised starch or sugar syrup.

4. Tablets according to Claim 3 comprising as binder poly-

vinyl pyrrolidone.

5. Tablets according to Claim 3 or 4 comprising 5-12 % by
weight of a binder.

6. Tablets according to Claim 5 comprising 6-9 % by
weight of a binder.

7. Tablets according to Claim 1 comprising 5-15 % by
weight of microcrystalline cellulose having an average particle

size below 30 pum.



4. Tablets according to Claim 3 comprising as binder poly- vinyl
pyrrolidone. 5. Tablets according to Claim 3 or 4 comprising 5-12 % by
weight of a binder. 6. Tablets according to Claim 5 comprising 6-9 % by
weight of a binder. 7. Tablets according to Claim 1 comprising 5-15 % by
weight of microcrystalline cellulose having an average particle size below
30 m. 40 8. Tablets according to Claim 7 comprising 6-9 % by weight of
microcrystalline cellulose having an average particle size below 30 m. 9.
Tablets according to Claim 1 comfrising as disintegrant starch, preferably
maize, potato or wheat starch, sodium car- boxymethyl starch, sodium
carboxymethyl cellulose, lower sub- stituted hydroxypropyl cellulose or
ci®sslinkBgbpetty v rdyiikotdidan T asnipitisinth6rodh, 9. Tablets
according to Claim 9 comprising as disintegrant sodium carboxymethyl

cieAgREOT mierageystallies SR LY 195 A8 G KRERBMEYS % by
Wﬁi%[)gfmqlﬁgrant.

9. Tablets according to Claim 1 comprising as disintegrant
starch, preferably maize, potato or wheat starch, sodium car-
boxymethyl starch, sodium carboxymethyl cellulose, lower sub-
stituted hydroxypropyl cellulose or crosslinked polyvinyl pyrro-

lidone or a mixture thereof.

10.  Tablets according to Claim 9 comprising as disintegrant

sodium carboxymethyl cellulose.

11.  Tablets according to Claim 9 or 10 comprising 2-8 % by

weight of a disintegrant.

12.  Tablets according to Claim 11 comprising 3-5 % by

weight of said disintegrant.

13.  Tablets according to Claim 1 comprising as lubricant
magnesium stearate, calcium stearate, stearic acid, sodium ste-

aril fumarate, hydrogenated vegetable oils or sugar esters.

14.  Tablets according to Claim 13 comprising as lubricant

magnesium stearate.



12. Tablets according to Claim 11 comprising 3-5 % by weight of said
disintegrant. 13. Tablets according to Claim 1 comprising as lubricant
magnesium stearate, calcium stearate, stearic acid, sodium ste- aril
fumarate, hydrogenated vegetable oils or sugar esters. 14. Tablets
according to Claim 13 comprising as lubricant magnesium stearate. 41
15. Tablets according to Claim 13 or 14 comprising said lu- bricant in an
amount of 0.5-2 % by weight. 16. Tablets according to Claim 15
comprising said lubricant in an ahount of 1.0-1.5 % by weight. 17.
Tablets according to Claim 1 comprising as anti-adhesive agent colloidal
silicium dioxide. 18. Tablets according to Claim 17 comprising colloidal
sili5ciunTaiekigeatt anlarpaoriain. 33280 by cueighisih@. shadlets according
to Claim 18 comprising calloidal sili- cium dioxide in an amount of 1.0-1.5

oI BhRIPUBIRS Gocdrefirky 1 eildldn 1 comprising as filler micro-

crystalline cellulose having a particle size of at least 50 m or
microcrystalline cellulose containing colloidal silicium dioxide. 21. Tablets
adéordingabl @rawcatitogiorisiagnsdid ¢itlepnsing said lubricant

in an amount of 1.0-1.5 % by weight.

17.  Tablets according to Claim 1 comprising as anti-adhesive

agent colloidal silicium dioxide.

18.  Tablets according to Claim 17 comprising colloidal sili-

cium dioxide in an amount of 0.5-2 % by weight.

19.  Tablets according to Claim 18 comprising colloidal sili-

cium dioxide in an amount of 1.0-1.5 % by weight.

20.  Tablets according to Claim 1 comprising as filler micro-
crystalline cellulose having a particle size of at least 50 um or

microcrystalline cellulose containing colloidal silicium dioxide.

21.  Tablets according to Claim 20 comprising said filler in

an amount of 10-30 % by weight.

22.  Tablets according to Claim 21 comprising said filler in

an amount of 20-30 % by weight.



an amount of 10-30 % by weight. 22. Tablets according to Claim 21
comprising said filler in an amount of 20-30 % by weight. 42 23. Tablets
according to Claim 1 comprising as active ingre- dient (1
R,2S,4R)-(-)-2-dimethylaminoethoxy-2-phenyl-1,7,7-
trimethyl-bicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1) of the Formula |
which contains not more than 0.2 % by weight of (1 R,3
S,4R)-(-)-3-(2-N,N-dimethylaminoethyl)-1,7,7-trimethyl- bicyclo[2.2.
1]heptane-2-one-(E)-butenedioat&2(1:1) of the For- mula 4ilL OH HQ 0
24. Process for the preparation of deramciclane-fumarate containing
tablets according to Claim 1 which comprises granulating more than 50%
by veighr aiilthe sleyariciglan€lhimadran{peisiad e theiletahgreight of the
tablet) with 5-20 % by weight of microcrystalline cellulose having an

adiragel Rt dibe Befbi b ArRiRgsIhaxy #rRhSAdn of5-20 % by

WEIGRLAL R BIBASL [POMPBEPARE 0GRS BRIYESROLNGT W R the
Formula I which contains not more than 0.2 % by weight of
(1R,3S,4R)-(-)-3-(2-N,N-dimethylaminoethyl)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2-one-(E)-butenedioate (1:1) of the For-

mula

24.  Process for the preparation of deramciclane-fumarate
containing tablets according to Claim 1 which comprises
granulating more than 50% by weight of the deramciclane-
fumarate (related to the total weight of the tablet) with 5-20 %
by weight of microcrystalline cellulose having an average
particle size below 30 pum, suspended in a solution of 5-20 % by
weight of a binder; homogenizing the granules obtained with 1-
15 % by weight of a disintegrant, 0.5-4 % by weight of a
lubricant, 0.5-4 % by weight of an anti-adhesive agent and

0-30 % by weight of a filler; and thereafter compressing the

mixture to tablets.



15 % by weight of a disintegrant, 0.5-4 % by weight of a lubricant, 0.5-4
% by weight of an anti-adhesive agent and 0-30 % by weight of a filler;
and thereafter compressing the mixture to tablets. 43 25. Process
according to Claim 24 which comprises using a solution of a binder
formed with water, ethanol or isopropanol. 26. Process according to
Claim 24 or 25 which comprises granulating more than 50 % by weight of
deramciclane-fumarate (related to the total weight of the tablet) with 6-9
% by weight of microcrystalline &llulose having an average particle size
below 30 m, suspended in an aqueous solution of 6-9 % by weight of
povidone; homogenizing the granules thus obtained with 3-5 % by weight
of sodium carboxymethyl cellulose, 1-1.5 % by weight of magnesium

stearate, 1-1.5 % by weight of colloidal silicium dioxide and 20-30 % by
weight oPFRRSSTAFSRIAHAIQIGIGER AANHCACUPESESIAHgE size above

thagh R o RA%i HABMIE SIS MU et 4R81&SF isopropanol.

26.  Process according to Claim 24 or 25 which comprises
granulating more than 50 % by weight of deramciclane-fumarate
(related to the total weight of the tablet) with 6-9 % by weight of
microcrystalline cellulose having an average particle size below
30 um, suspended in an aqueous solution of 6-9 % by weight of
povidone; homogenizing the granules thus obtained with 3-5 %
by weight of sodium carboxymethyl cellulose, 1-1.5 % by weight
of magnesium stearate, 1-1.5 % by weight of colloidal silicium
dioxide and 20-30 % by weight of microcrystalline cellulose
having an average particle size above than 50 pm; and

compressing the mixture to tablets.
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