
Title: DERAMCICLANE-PUMARATE TABLETS  [err]  Abstract: The
invention relates to tablets  comprising deramciclane-fumarate of the
Formula  (I) whereby said tablets contain (related to the total weight) more
than 50 % by weight of  deramciclane-fumarate, 5-20 % by weight of a
hinder, 5-20 % by weight of microcrystalline cellulose having an average
particle size below 30  [err]m, 1-10 % by weight of a disintegrant, 05-4 %
by weight of a lubricant, 05-4 % by weight of an  anti-adhesive agent and
0-30 % by weight of a fillet  Deramciclane-fumarate is a known anxiolvtic
active  ingredient.  WO 2004/105743 PCT/HU2004/000058
DERAMCICLANE-FUMARATE TABLETS 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,2S,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. WO 2004/105743 PCT/HU2004/000058  2 The
following properties of deramciclane-fumarate are very  unfavourable from
the point of view of the production of tab- lets: - weak cohesion;  - high
elasticity; - 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 filling 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 the 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 WO 2004/105743
PCT/HU2004/000058  3 takes place along the maximal force planes
formed within the  tablet and this causes the lamination of the tablet
structure. In  case of conveniently compressible materials having low
elastic- ity the internal structure of the tablet is homogenous and no  



laminate 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 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 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 4  the reasons stated above tablet of unsuitable quality
are ob- tained. 



4 

 

the reasons stated above tablet of unsuitable quality are ob-

tained. 

 

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 2,065,122 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. 

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 2,065,122 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. WO 2004/105743 PCT/HU2004/000058  5 



SUMMARY 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
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 m, 1-10 % by WO 2004/105743
PCT/HU2004/000058  6 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. DETAILED DESCRIPTION OF THE INVENTION 



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
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 and 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 WO 2004/105743
PCT/HU2004/000058  7 (1 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 I
which contain 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)-butenedioate (1:1) of the Formula Ni IL  O
O HO "fl/ OH  O  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
WO 2004/105743 PCT/HU2004/000058 8  done (povidone) or a
copolymer of vinyl pyrrolidone and vinyl  



acetate (co-povidone) can be used. The tablets according to the present
invention contain 5-20 %  by weight, preferably 5-12 % by weight,
particularly 6-9 % by  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 gm 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 m 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
WO 2004/105743 PCT/HU2004/000058  



9 facturers recommend the use of microcrystalline cellulose of  this type
as inert carrier, or alternatively as auxiliary agent use- ful in the
manufacture of suspension and suppositories in order  to prevent
sedimentation. Nowadays in the manufacture of tablets microcrystalline
cellu- lose having an average particle size of at least 50 m is used.
Microcrystalline cellulose having an average particle size of  50 gm is
generally denoted by No. 101, while microcrystalline  cellulose having an
average particle size of 90-100 ltm 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 auxiliary 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 pm are WO 2004/105743
PCT/HU2004/000058 10  used. In the wet granulation process generally
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 having 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
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 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 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- 



12 

 

The pharmaceutical compositions of the present invention con-

tain as filler preferably microcrystalline cellulose or having a 

particle size of at least 50 μm 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 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 μm, 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 

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 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 m, 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 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 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 WO 2004/105743 PCT/HU2004/000058  14 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 of microcrystalline
cellulose having an average particle size above than 50 m; 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 I 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. WO
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 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. 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 are obtained: WO 2004/105743 PCT/HU2004/000058  17  C O o
M O ~ co  In  
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Vl  Vi t+Nd ' N M In In '.O  Q 6A ~ M M co  e O O O O O  4=. N I.V. wo '.o
o 00 O  CL N WO 2004/105743 PCT/HU2004/000058  18 Taking into
consideration the requirements of the European  



Pharmacopoeia the quality of deramciclane-fumarate tablets  prepared
according to Example I 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 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*  *most 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  



19 

 

[Note for guidance on the investigation of bioavailability and 

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 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 %. 

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 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 %. WO 2004/105743 PCT/HU2004/000058  20 No. of experi- 21. 22.
23. 24. 25.  ment Granules 224.0 g 224.0 g 224.0 g 224.0 g 224.0 g
Sodium- 18.0 g 12.0 g 12.0 g 12.0 g 12.0g  



carboxymethyl cellulose  Microcrystalline 70.0 g 66.0 g 74.0 g 72.0 g 70.0
g  cellulose (102) Magnesium ste- 5.4 g 6.0 g 6.0 g 6.0 g 6.0 g  arate
Colloidal sili- 2.6 g 12.0 g 4.0 g 6.0 g 8.0 g  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: WO 2004/105743
PCT/HU2004/000058  21 C n .~ C ~r N O  Q ~ v N .~ U 7 N ['1 - en  +' U
N C ~. 
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00  .N. ^ M N 'O - N cVC7 O ^ C; ~e ~w cc WO 2004/105743
PCT/HU2004/000058  22 Taking into the consideration the relevant
specifications of the  European 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 I 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 fol- lowing 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 g 192.5 g 245.0 g -- -- Microcrys- 140.0 g 192.5 g 245.0 g 200.0 g
185.0 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
PCT/HU2004/000058  23 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 200.0 g 212.0
g 224.0 g 228.0 g 238.0 g  Sodium-car- 12.0 g 12.0 g 12.0 g 14.0 g 14.0 g
boxymethyl -cellulose  Microcrys- 96.0 mg 84.0 mg 72.0 mg 60.0 g 50.0 g



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
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. 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
25 y C ,~ [ .2 C7 C 'C O v, .-, N m ri  h M O 
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O M  ~y M V1 lp N O U l U Y. rvi ~i  U ti tw WO 2004/105743
PCT/HU2004/000058 26  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 pm. 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 40C.  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 WO 2004/105743
PCT/HU2004/000058  27 fumarate content of the tablets varies between
51.8 and 60.3 %  by weight. No. of ex- 41. 42. 43.* 44. 45.*  periment
Granules 206.0 g 206.0 g 206.0 g 206.0 g 206.0 g  Sodium-car- 12.0 g 6.0
g -- 12.0 g 12.0 g  boxymethyl -cellulose  Microcrys- 90.0 mg 90.0 mg 90.0
mg 45.0 g -- 



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
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: WO 2004/105743 PCT/HU2004/000058  28  c~ c p .~
C -- d' ~O t0  n H N N N  Q OA `~ to N N N N  
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.~ ^ v-, M V1 O  Q v oo M M N  Vry CO z  U w o O cc  "' a WO
2004/105743 PCT/HU2004/000058  29 Experiments 43 and 45 are of
comparative character. The com- position No. 43 contains no
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- 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 gm.
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 40C. 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 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 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: WO 2004/105743 PCT/HU2004/000058  31 No. of ex-
51. 52.  periment Fette E XI eccentric Betapress rotating press  press
machine machine Com- Resistance Disinte- Resistance Disinte- pressing
to crushing gration to crushing gration  force time time (N) (min.) (N) (min.)
6 KN 50.3 2.0 -- -- 10KN 81.6 4.1 84.5 4.6  14 KN 99.4 5.4 104.5 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 m. WO 2004/105743 PCT/HU2004/000058  



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
granulating apparatus and keeping the active ingredient in  fluidized state
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 having an average particle 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 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 respectively, 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. 



WO 2004/105743 PCT/HU2004/000058  33 On measuring the critical
parameters of the tablets according to  the methods of the European
Pharmacopoeia the following re- sults are obtained: 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- 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 44.7 1.3 '`' =  7 KN 53.1 3.0 96.4 56.1
1.1 10 KN 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 34  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 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 powder  within about 80 minutes. The granules thus formed are dried
and sieved on a 1 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 gm).
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, WO 2004/105743
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 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-
tance to tegra- lution tance to tegra- lution  ing crush- tion crush- tion 



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
PCT/HU2004/000058  36 In view of the relevant specifications of the
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. 105 (particle size below 30 m) and
replacing it by increasing the amount of microcrystalline cellu- lose by
adding No. 102 type microcrystalline cellulose (particle  size 90 m) 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 40C. A  
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What we claim is: 

 

1. Tablets comprising deramciclane-fumarate of the For-

mula 

 

 
 

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 μm, 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. 

  

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 on a 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
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. 38  What we claim is: 
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2. Tablets according to Claim 1 comprising 50-88 % by 

weight, preferably 50-78 % by weight of deramciclane-   

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 μm. 

1. Tablets comprising deramciclane-fumarate of the For- mula rff~ N  0
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, preferably 50-78 % by weight of
deramciclane- 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.  
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8. Tablets according to Claim 7 comprising 6-9 % by   

weight of microcrystalline cellulose having an average particle 

size below 30 μm. 

 

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. 

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 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. 
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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 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 μm 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. 

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 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 m or
microcrystalline cellulose containing colloidal silicium dioxide.  21. Tablets
according to Claim 20 comprising said filler in  
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23. Tablets according to Claim 1 comprising as active ingre-

dient (1R,2S,4R)-(-)-2-dimethylaminoethoxy-2-phenyl-1,7,7- 

trimethyl-bicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1) of 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 μm, 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. 

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 I
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)-butenedioate (1:1) of the For- mula 4 i IL  OH  HQ 0
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 m, suspended in a solution of 5-20 % by
weight of a binder; homogenizing the granules obtained with 1- 
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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 cellulose having an average particle size below 

30 μm, 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 μm; and 

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 cellulose 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 of microcrystalline cellulose  having an average particle size above
than 50 m; and  compressing the mixture to tablets. 
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