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DERAMCI CLANE- FUMARATE TABLETS TECHNI CAL FI ELD OF THE

wo bOENTI7N . The invention relates to PCT/HU2004/000058
deranti cl ane-fumarate tablets of high active
i ngredi ent content and a process for the preparation
thereof. STATE OF THE ART It is known that
(1R 2S, 4R) - (-) - 2- di et hyl am noet hoxy- 2-
phenyl -1,7,7-trinmethyl-bicyclo[2.2.1 ]heptane-2-(E)-
but enedi oate (1:1) of the Fornula | (referred to
furtheron as deranticlane-funarate) is a val uable

anxi ol ytic ph j i i j

2> 065, 122 Ep RESGEMGECY ANERIARATE rHr 7S
active ingredient and pharmaceutical conpositions
containing the sane - i.e. tablets - is described in

(B 2, 065TECANIERLAMELD IOFEHE INVENTION S a white
crystalline powder which ac- cording to practical

experi ence possesses extrenely unfavour- able
tabletti ng properties. WO 2004/105743 i
PCT/ HU204¢ goEosgn relatasdo deramsiplape-fimpgeate fabdetgof high

der anti cl ane-fumarate are, ve unf ayourable fromthe
poi nt - of ATENEFCHE SORSALEIY BRTEHSE 45.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.



lets: - weak cohesion; - high elasticity; - strong
adhesion; - low water solubility. Due to the weak
we@okegoms characteri stics of deranticl ane- funpCBHH®263/000058
conpression of the particles of the active ingredient
acceptabl e tablet strength can not be obtained. Wen
filling 300 ng of deranticlane-fumarate powder into a
die cavity of 10 nm di ameter of an eccentric press
machi ne and thereafter pressing with a conpression
force of 5-40 kN, the crushing strength of the
tabl ets does not exceed 10 N. 1% case of sui tably
conpressi ble materials the attainable crushing
strength_js higher than, 1og N. The highly elastic
behavi ouf NefOHGKINGATPPEIIES ObfletameicangYWmprage are vRr¥nt
means that.under.the effect of. conpr.ession force e
Vo - ume YRl PEREE i QY B B hPeRed St
decr easefl,..Wher eupon when conpression is no nore
exerted, The particles regain their original formto
.a significapdakeehesionand due to said elastic
re-conversion the bonds forned during conpression
anong t he pdgh elaktstygre broken up. Said disruption of
t he bonds WO 2004/ 105743 PCT/ HU2004/ 000058
- 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



3 takes place along the maxi mal force planes forned
within the tablet and this causes the |am nation of
WO b@4tiedThet structure. In case of conveni ent|BCT/HU2004/000058
conpressi ble materials having low elastic- ity the
internal structure of the tablet is honbgenous and no
| am nate structure is forned. The | ow tabl et crushing
strength and | am nation can be elinm - nated by using a
| arge anount of a binder. However, a |arge amount of
t he bi nder prolongs the disintegration tinme of the
tabl et in aqueous nediumto ad excessive extent and
addition- ally it slows down the dissolution of the
active ingredient; ac- cordingly tablets of unsuitable
qual i t yakgselags 2PRgdhe maxing tpree Renssrigrped grigyn e
properti.es, of, derancicl.ane- .f unar t he one hand
ury o e R G RS MR e e ooRGenEl
bet wee ' : ke,
i cn raegr; opivenRa IO B E RALARBable 1o clgshe

r emovedty the ofiekiH? stuErurddf thetadldles hoRBEeARR drRbASt S

stick to the surface of the punches and therefore the
sur f acdamindthstri@bieeis fognedres un- even. Thi s drawback
can be elimnated in principle by adding a I|arge
amount- of a l|ubricant; however, this neasure has
serious_ di sadvantages; it decreases the strengt.h  of
the t aBinetlevt igbleh comhiigsTongth axd %‘HﬁlPa@%C%g?ﬁ mi-

hydrop Iﬂﬁ%?e'd%f Hé}ﬁg CZitlfflrrgeI A R eerHowever, 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



sl ows down the disintegration of tablet in aqueous
medium it also slows down the dissolution of the
waediaas7ungr edi ent and for WO 2004/ 105743 PCT/HU2004/000058
PCT/ HU2004/ 000058 4 the reasons stated above tabl et
of unsuitable quality are ob- tained. In addition to
the low water solubility of deranticlane-fumarate the
weak cohesion properties and strong adhesion are stil
nore problematic because the required | arger anount
of the binders on the one hand and the [ ubricants on
the other make the fast dissdlution of the active
i ngredi ent inpossible. Because of the probl ens
di scussed above the tablet fornpula- tions described in
GB 2, 06theregsoas statgtsahavasrlelet of unsyiabler quality sesadte
manuf act ure of deranticl ane-funarate tablets. The
tabl et % | ations disclosed in GB 2,065,122 are
particu- larly unsuitable for the preparation of
deranti cl ane-fumarate tablets having an active

i ngr edi I%r‘atdd?t‘i’?ﬁ ﬁi“ﬁleel@@"\?atgpﬁf‘g@ﬂit% BEHS A Ci LIS ¥eharate

bot h the manufacturers an patients prefer

t abl et sthBavdakaohesibn drop@tiefsid YeordadiRdidire GENtAbTe
Fromthe point of view of the manutacturers the

smal | erproalEnedtioeEcghse theeagiireblalges ansit bif dte/biaderst s
and a shorter |abour tinme, a higher batch size, |ess
anal yt i @athet@gtkandand, the dubsicantsnart thetaih¢myakodtesfast

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 deramcicllane-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.



The patients can swallow smaller tablets nore easily

and this inproves the patient conpliance. WO
WQOM4N105¥43 PCT/ HU2004/ 000058 5 SUMVARY OF TP{EI/HU2004/000058

I NVENTI ON The object is the invention is the

devel opnent of deranticlane- fumarate tablets which

have an active ingredient content above 50 % by

wei ght and can be readily conpressed into tablets. A

further object of the present invention is the

el aboration of a process suitable for the preparation

of such tablets. The present ihvention is directed to

tabl ets conprising deranti- clane-fumarate of the

Formrula O OO OH HO O whereby said tablets contain

(r el at eBUMMARE QFGTRE INBENRION npre  than 50 % by
wei ght of deranticl ane-fumarate, 5-20 % by weight of
a binder, 5-20 % by weight of mcrocrystalline cellu-

oh by o 300HPEE 5 MR R B3 h gt O ahufRicthnd

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

7 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



6 weight of a disintegrant, 0.5-4 % by weight of a

[ ubricant, 0.5-4 %by weight of an anti-adhesive
wagwatiosamsl 0- 30 % by weight of a filler. DETAPCERU2004/000058

DESCRI PTI ON OF THE | NVENTI ON The present invention is

based on the recognition that if mcro- crystalline

cellul ose having a particle size below 30 mis used

in the granulating liquid, the particles of such

m crocrystalline cellulose forma |ayer on the

surface of deranticlane-fumarate particles and thus

decrease the adhesion properti®s of the gran- ules.

Thus the anount of |ubricants and anti-adhesive agents

required in the tablet can be reduced and in this

manner Meightafiadismiegrans Bis4 Maby mplamicpiubsicant,

st rengt e manufac- tuyred. The table di ng

Co the Dreadady Hueht Sin HULERieseasst AR Rattf Zaps

st rengt Q“eégi‘%ﬂt Aate easily and quickly in aqueous

medi um an he "active ingredient content is pronptly

di ssol ved. The deranti cl ane-funmarate content of the
tabl ets according to the present invention is 50-88 %

by wei gETAILEDDESURIPDON SFUHEOWVNTION. According to

a preferred enbodi nent of the present invention there

are provided tablets conprising as active ingredient
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



WO 2004/ 105743 PCT/ HJ2004/ 000058 7 (1
R 2S, 4R) - (-) - 2-di net hyl am noet hoxy- 2- phenyl - 1,7, 7-

wo pooaddTyd - bi cyclo [2.2. 1 ] hept ane- 2- (E) - but ereriHD2608/000058
(1:1) of the Formula I which contain not nore than
0.2 % by weight of (1 R3 S, 4R)-(-)-3
-(2-N, N-di net hyl am noet hyl )-1,7, 7-tri nmet hyl -
bi cycl o[ 2. 2. 1 ] hept ane- 2-one- (E) - but enedi oate (1:1) of
the Formula NN II. OOHO/ OH O Such high purity
deranti cl ane-fumarate is described in EP 1 052 245.
The derancticl ane-funarate tablets of the pr esent
i nvention can conprise any binder suitable for the
purpose bi nder s

are dis %%@fﬁf@@%u q%@l%ﬁﬁ%&}gx@%ghg@sﬂé riul ary
P B RIS R R R EEF o

1995)]. F&t}Hlf?la"’ISwl*ﬁ'cH@%hta% ﬁf)@l’h@?é thaR® Y Y% By Iwe1%111t of

pyrrolidone, gum arabic, alginic acid, sodiu

car boxy (R, Bg|4R0e(-)-8HQsK, Ndi@mteﬂiylPQmmoeﬂhBMLI G &l-tritheh®]-
gelatine, liquid sugar, guar gum hydroxypropyl
blcyclo[2 2. l]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-



met hyl cel lul ose, nethyl cellul ose, polyethylene
oxi de, pre- gelatinised starch or sugar syrup,
w@aooititeithar |y pol yvi nyl pyrroli W 2004/ 10574 3PCT/HU2004/000058
PCT/ HU2004/ 000058 8 done (povi done) or a copol ynmer of
vinyl pyrrolidone and vinyl acetate (co-povidone) can
be used. The tablets according to the present
i nvention contain 5-20 % by weight, preferably 5-12 %
by wei ght, particularly 6-9 % by weight of a binder
(related to the total weight of the tablet). The
granulating liquid used for cﬁssolving t he bi nder can
be preferably water, ethanol, isopropanol or a

m xture thereof -containi said.sql ven in any.
Tt o, RGN OF Proepe BRI s rseranon® 208 i
particle.si not . hi O gmis sus- pended in
t he gré%%?ggtz(fe“?@%}’f%ﬁllgg?gr\l/\hgrageudgpon t he powder of the
active ingredient is granulated with said granul ating

suspension directly wthout adding further auxiliary
agent sTh&taylets attordigatd tho@resent inventor chytaih®-20e%o
granul ati ng nmet hod whereby the above granul ating
suspenby wveighy, priderablyoS1 R &0 pywdeightopartiealartyt 618% by
gredient .in a high shear m xer. Accarding to anqther
pr ocedwieesht @f arhindsri (gelated tpdhg totarareight ¢ @3%&5& ng

net hod whereby the above granul ati ng suspension is
sprayed onto the powder of the active ingredient in a

flui di #8L 100, SR8 1G9 dARRE TG MSsolving 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-



M crocrystalline cellul ose having an average particle
size of 30 mor belowis generally designated by No.
wd 0410313 nost  frequently used conmerci al | y apei/Hakioa/000058
products are Avicel 105, Vivapur 105 and El cema 105.
The brochures of the manu WO 2004/ 105743
PCT/ HU2004/ 000058 9 facturers reconmend the use of
m crocrystalline 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 sedi ment at i dn. Nowadays in the
manuf acture of tablets mcrocrystalline cellu- |ose

uaed FAREBUS ORI e esF PhbsRenataliat sridoef dhe
D01 white BIrfsihen ooty o ARRRLRL L BIRLiEH, erlflse-
averag ?ulﬁgrtgi ﬁla%uﬁcglgre‘lff s ek@@n@nidssuggﬂﬁfdrié%' ithr?%re

desi gnate No. 1 According to t state of

art vartd preveni sedeeatiahl i ne cel lu- | ose types are
used by adm xing mcrocrystalline cellulose with the
active ingredient and optionally with other auxiliary .
agent in powder formand thereafter subjecting the

powder Newadayein $e rapnrwactuiapl @bldgigpciasinihing s¢lbh.

If the flow n roperties.. and/ or.the i\npressabjlity
of 1 heGSERALI AT e Pt Bt ot Least 30R 5 386
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



abl e, the wet granulating nmethod is used whereby the

powder mxture is granulated with a solution of a
wdiovdaos7and/ or the binding agent is used as ppeT/EU2@3M00058

the powder m xture is granulated by a suitable

solvent, the granules are dried, sieved, adm xed with

a lubricant and conpressed to tablets. In the case of

di rect conpression technol ogy generally

m crocrystalline cellulose having an average particle

size of at least 90 urn are WO 2004/ 105743

PCT/ HU2004/ 000058 10 used. IH'the wet granul ation

process generally mcrocrystalline cellulose having

an average particle size of 50 mis applied. Recently

ni cr ocrypstlaln theeveiarprplaien PUsess ghnseal roorygiaiiyne

wei ght of, col lL.oi dal siliciumdi pxi.de been used;

thi o i TSRyl o el PhmsBRifCoL S pBERhppied.

silicifg ' [ 5 ' ted

ander tRE ALY ED RS tine RE e, cphaBRfe S80 TRLAS ¢

prior agkighndf EdlldidangMeitifpdioRidertas beey 9b&d; thidemicro-

cel l ul ose "havi ng an average particle size bel ow 30 pm

suspendgdstaliing ogilaiuskas caipd dsqulicifiad thioseedystalline cel-

granula- tion is suitable for the inprovenent of the

t abl et tlulgeprrsbmarkesed ugderdoe aamwe Pregdvf umar ate acti ve

i ngredi ent which can generally be conpressed to
tablets only with high difficulties. The granul es

compr i s g, fer AT s ad TS RIER S8 Hat 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



descri bed above are thereafter adm xed with

di sintegrating agent(s), lubricant(s), anti-adhesive
waeothosny agent(s) and/or filler(s) and the PCT/HU2004/000058

honogeni zed m xture thus obtained is com pressed into

tablets. As disintegrating agent excipients

conventionally used in phar- maceutical conpositions

for such purposes can- be used, e.g. various types of

starch, preferably corn starch, potato or wheat

starch, sodi um carboxynet hyl starch, sodium

carboxynet hyl cel | ul ose, | owkt substituted

hydr oxypropyl cellul ose or WD 2004/ 105743

PCT/ HU2004/ 000058 11 crosslinked polyvinyl pyrrolidone

or a mxosslimked @obofinylpsrolidene org yx@seitheneof, particu-

car boxynet hyl . cel | yl ose. The di sintegrating agent

cont entlagy spARIR ﬁﬂ%&‘¥“’ie§1yipi H9s%Hy wei ght ,

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

wei ght, related to the total weight of the

CONMPOS| +hOfisirfiSeraHRE laf B ot DI A BLARORT AlLDY,ged 11

phar maceut | ca om ~positions for this purpose can be

used, pefoltahblerdblynes bHbY wadigar pirticubalyc3-81% by
Stearate, stearic acid, sodiumsteraril funarate,
hydr ogewaitghtl relgget tithe totial werght 96 gwr caspesigon.
particul arly magne- sium stearate. The |ubricant
content is 0.5-4 %by weight, preferably 0.5-2 %

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.



by weight, particularly preferably 1.0-1.5 % by
weight, related to the total weight of the tablets.
w@\s00anvi74adhesi ve agent exci pi ents general | y UBEDHIUR004/000058
pharmmaceu- tical conpositions for this purpose can be
used, preferably talc, colloidal and/or mcronized
siliciumdioxide particularly colloi- dal silicium
di oxi de. The anount of the anti-adhesive agent is
0.5-4 % by weight, preferably 0.5-2 % by wei ght,
particularly 1.1-1.5 %by weight, related to the
total weight of the tablet. WD22004/ 105743
PCT/ HU2004/ 000058 12 The pharmaceutical comnpositions
of the present invention con- tain as filler
preferably mcr ocryst alline cellul ose or havi ng a
parti cl [ of at. least 50.mor.silicif

P oor JbE ahfrRacdilice i SR BeBREntRVeRion Fot-er

is 0-30 Yy

parti cu Zr FQ/ ﬁ?% ggétfg/mgf &g&gﬁt}%&a}%& %Qlé%sg or"lﬁa'vﬂ{%% al
amount ﬁﬁrtf’cthes&élﬁf &t l%ast@lﬁ;@xhcﬂr%ghélﬁe@ rrﬁle'fotcgﬁtalﬁﬁe REL

of the present invention there is provid a process
for thelyiosparati on of derancticl ane-fumarate

contai ning tablets which conprises granul ating nore
than 50 % by wei ght of deranticlane-fumarate (rel ated

to, th t al i ght . .
© eThg a%lou\{\lﬁ) Hie 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 pm, 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 Wéight of an anti-
adhesive agent and 0-30 % by weight of a binder; 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



of the tablet) with 5-20 % by wei ght of

m crocrystalline cellu- | ose having an average
w@aootirad7e3 si ze bel ow 30 m suspended in a sol ptT/EI2@/000058

5-20 % by wei ght of a binder; honobgenizing the

granul es obtained with 1-15 % by wei ght of a

di sintegrant, 0.5-4 % by weight of a lubricant, 0.5-4

% by wei ght of an anti- adhesive agent and 0-30 % by

wei ght of a binder; and thereafter conpressing the

m xture to tablets. According3to a preferred form of

realization of the process of the present invention

the granul ation of nore than 50 % by weight of

der anciiad @bRtf WrardéEoftreitiaterd Yobyt %1%&1 toa?ImMmOgydtalef

WD 2004/ 105743 PCT/ HU2004/ 000058 13 the tablet)

carri etinogellwioshhaving awaygragsipghticlosizei el ow BPstmal SUS-

l'ine cellul ose having a aver age rticle size hel ow

30 m peRdedyB i UeAUR O aa%egg Wbk Bivian Oé-al}!}n@@rby
Avveight;?l a _bi nger. £ The cormmosition of t%{?t

gr anul 0P SGTROSPERIIGHE Ll ie s R sion | *’r%’iﬂl”;’?e?o

convent 'sﬁﬁ‘@'% VidSielhi 1 §eﬂ ﬂtﬂ'a'ﬂuq%hﬂuﬁﬁ ts'Bat at 1?1 g

case of ear granu IOﬂ SIons s
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concentration of the binder belongs to the know edge
of t hetiogki shoadd be sumlképrayrﬂhlé Bhodetermination of the

m crocrystalline cell
concentration o% the gm er 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



5-20 % related to the total weight of the granul ating
liquid. According to a preferred formof realization
w@boothes7ps ocess of the present invention a sobait/HOR0a00058
the binder formed with water, ethanol or isopropano
can be used. The granulating and tabletting step can
be carried out by con- ventional nethods of
pharmaceutical industry by using the granulating
suspensi on prepared above. According to a particularly
preferable formof realization of the process of the
present invention one can accdfplish granul ation nore
than 50 % by weight of deranciclane-fumarate (related
to the total ht of the tablet) with 6-9 % by
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m crocrystalline cellulose having an average particle
size abwlkiledsdravhr an average paitistesist Agovehdanistumeand
tabl ets. The tabl ets of the g{ esent invention have

sui t abl @RPEEHNA e mixture (o 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.



strength and can be particularly preferably used in
filmcoating process where the nechanical stress is
woesoy/1b87gh. Fil mcoating of the tablets can becraweeadoooss
out by known net hods of pharma- ceutical industry.
Thus for this purpose e.g. filmcoating conpo- sitions
mar ket ed under the nane Qpadry can be used, whereby
hydr oxypropyl nethyl cellulose (Opadry | and Opadry
[1) or polyvinyl alcohol (Opadry Il HP) are
applied-as filmformng polyner. Further details of
the present invention are to Bé found in the
foll owi ng Exanples without limting the scope of
protection tq _said Exanples. WO 2004/ 105743
PcT/ H2E3ampdedss 15 Exanple 1 The granul ati ng

sovi dondht S LGB RElsIP et B aoRil 3 el g
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type No. 105 having an average particle Size bel ow 30

m The gslafich e85 ardf miceeaysdllby defliid g ol 4FDhaviag
deranti - clane-fumarate into the container of a d att

WEG 1 t ypevéragt garticks sige elamuB@uiong appar at us,
mai ntai ning the active ingredient in fluidized state
by air stream having a tenperature of 40C and

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.



thereafter spraying the granulating liquid thus

obt ai ned onto the powder wi thin about 45 m nutes. The
w@e@anbess formed are dried and sieved on a siBUBEHU2004/000058

having a hole-size of 1 mm To 224 g of the granul es

t hus obtained 24 g of sodium car- boxynethyl cellul ose

di sintegrant, 4.0 g of magnesium stearate | ubricant

and as filler 35 g of Prosolv SMCC 90 (m crocrystal -

line cellulose having an average particle size of 100

pmand containing 2 % by wei ght of colloidal silicium

di oxi de) are added. The hono®eni zed mi xture thus

obtained is conpressed on a Fette E XI type press

machi ne_i nto biconvex formtablets weighing 160 ny

and halHYSCUNBIFESIER nerstigking Wahebsgey thecquatrse wdse

content_of, the tabl.ets iIs 60.7 ' -t he [ i cl ane-

£ uner aPuRchn b8 BoTeR oo el Siritssios 165 BEkeg 5 by

wei ght i ng
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punches or the tablets. The internal surface of the

broken (crushed) tablets was honbgenous and free of

| am natOmmeasdringethswriticg] pdremetars bf e tpbleamicerdingfto

the tablets according to the nmethods of the European

Phar madspoethodsiod thoFhayenn Phesmasposiadtie followinst: VIO

2004/ 105743 PQJLHU 004/ 000058 :
sults are obtained:
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18 Taking into consideration the requirenments of the
Eur opean Pharnmacopoei a the quality of

walemanes7ed ane-fumarate tabl ets prepared accoreCTIHUR@®4/000058
Exanple 1 is highly favourable. The requirenments of
Eur opean Pharmacopoeia (Ph. Eur.) are as follows:
Tabl et paraneter Specification of Ph. Eur. Deviation
of the weight of the tablet: below 80 ng 10 %
between 80-250 nmg 7.5 % above 250ng 5 % Active
ingredient of the tablet: nom nal value 5 %
Devi ation of active ingredient content: average val ue
15 % Disintegration time max. 15 min. Friability
max. 1 % Strength of the tablet* no specification
Di ssol Dikiag imb donsidacitionehé pgpuédiments obthgdhaopéan
specification* *npbst severe requirenment: within 15
m nut eBharpragoporia tigsqualisy of deramuiclpne fimgrasel tabhets

houl d be di ssol ved. :
Shou prepareldsasécor\él?ng 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.



WD 2004/ 105743 PCT/ HJU2004/ 000058 19 [Note for
gui gance on the investigation of bioavailability and
whomeqes7val ence, EMEA (European Agency for thePCT/HU2004/000058
Eval uation of Medical Products), 1999]. Test nethods:
4" h European Pharmacopoeia 2.9.1 Disintegration of
tabl ets and capsules 2.9.3 Dissolution test for solid
dosage forns 2.9.7 Friability of uncoated tablets
2.9.8 Resistance to crushing of tablets Exanple 2
Granul es having the conposition shown in the foll ow ng
table are prepared fromthel§ranule according to
Exanpl e 1, where- upon the honopgeni zed m xture is
conpressed into tablets on a Fette E XI press machine

i nto biletiex grigance apithe ivestigationp! bieavailabdi andvi ng
The. t apicEruvolensg, PV (FRisTHiaR ey Scbe draation o
2004/ 1043 B B0037300058 20 Ro. of “experi- 21,
22. 23. 24. 25.

Test methods:

4™ European Pharmacopoeia

2.9.1 Disintegration of tablets and capsules

2.9.3 Dissolution test for solid dosagé forms

2.9.7 Friability of uncoated tablets

2.9.8 Resistance to crushing of tablets

Example 2

Granules having the composition shbwn 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 bicénvex 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 mg.



ment G anules 224.0 g 224.0 g 224.0 g 224.0 g 224.0 ¢
Sodium 18.0 g 12.0 g 12.0 g 12.0 g 12.0 ¢

w@e aooboosraet hyl cel l ul ose M crocrystalline 70.BCTHE8008/000058
g 74.0 g 72.0 g 70.0 g cellulose (102) Magnesium ste-
5.4 g 6.0 g6.0g6.0g 6.0g arate Colloidal sili=
2.6 g 120 g 4.0 g 6.0g 80 g ciumdioxide During
conpression no sticking was observed on the surface of
punches or the tablets. The internal surface of the
broken (crushed) tablets vva% honogenous and free of
| am nation. On neasuring the fritical par anet ers of
the tablets according to the nethods of the European
Phar macopoei a the following re- sults are obtained: WO
2004/ 105743 PCT/ HU2004/ 000058 21 .0 CNOM ti ENAM
~O N bA

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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Oc + Uu0.) o Z WO 2004/105743 PCT/ HU2004/ 000058
w@200dabs7mg i nto the consideration the rel evantPCT/HU2004/000058

speci fications of the European Pharnacopoei a the

quality of the deranticlane- funmarate tablets prepared

according to Exanple 2 is highly fa- vourable. Exanple

3 The granul es are prepared by introducing 1470 g of

deranti - clane-furmarate into the contai ner of a

fluidization granulating apparatus type datt W5G 1

and keeping the active ingrédient in

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 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)

Povidone - -- -- 100.0g | 135.0¢g
K30

Purified 1500 g | 1500¢g | 1500¢ | 1200g | 1000 ¢

water




fluidized condition by air stream having a tenperature
of 40C. A granulating liquid having a conposition
webhmwnoi7ms t he fol- Towng table is sprayed on PETEHU2004/000058
powder. The granul es thus ob- tained are dried and
sieved on a 1 mm hol e-si ze sieve. No. of ex- 31. 32.
33. 34. 35. perinent Copovidone 140.0 g 192.5 g 245.0
g -- -- Mcrocrys- 140.0 g 192.5 g 245.0 g 200.0 ¢
185.0 g talline cel lulose (105) Povidone -- -- --
100.0 g 135.0 g K30 Purified 1500 g 1500 g 1500 g
1200.g 1000 g water WO 200423105743 PCT/ HU2004/ 000058
23 A honogeni zed product having the conposition
disclosed in the following Table is prepared fromthe

above frhomegenizefHaroduct hwgaﬂhfé@nm%ttW1sglose in the
o CrUGNUER ToBlR PEprEce gt E’ﬁ’ fgvs smeSiane avi ng
the t apreradd e FforiRe i BRI AEaR a2 1
cont enpreQf nfabRine 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.



tabl ets amounts to 52.5 % by wei ght. No. of ex- 31.
32. 33. 34. 35. perinent Ganules 200.0 g 212.0 ¢

WQ@26b4A05g4228.0 g 238.0 g Sodiumcar- 12.0 g 1PCTOHY2004/000058

12.0 g 14.0 g 14.0 g boxynethyl -cellul ose

M crocrys- 96.0 ng 84.0 ng 72.0 ng 60.0 g 50.0 ¢
talline cel lulose (102) Magnesium6.Qg 6.0.g 6. Qg
12.0g 12.0g stearate Colloidal 6.0 g 6.0 g 6.0 g 6.0
g 6.0 g siliciumdioxide During conpression no
sticking was observed on the surface of punches or
the tablets. The internal su#4ace of the broken
(crushed) tablets was honpbgenous and free of

| ami nati on. WO 2004/ 105743 PCT/ HU2004/ 000058 24 On
nmeasuring the critical paraneters of the tablets

gﬁg?:md@{g %a%ﬂiggri{lg gkan(grﬁqﬁ]%%ﬁ%frr}e&gr% olf_’ltllrlé) blets according to
the methods of the European Pharmacopoeia the following re-

sults are obtained:
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wEFebsheO4/ 000058 26 Taking into the consi dep@Et/HOR004/000058

the rel evant specifications of the European
Phar macopoei a the quality of the deranticl ane-
fumarate tablets prepared according to Exanple 3 is
highly fa- vourable. Exanple 4 The granul ating
solution is prepared by dissolving 175 g of po- vidone
K30 type pol yvinyl pyrrolidone in 1000 m of water and
di spersing in the solution 1266 g of No. 105 type
m crocrystalline cellulose having an average particle
size below, 30 m

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-



The granul es are prepared by introducing 1453 g of

deranti - clane-fumarate into the container of a datt
woBB+107ype fluid- izing granul ating appar at usPGITHU2004/000058

keeping the active ingredient in fluidized condition

by air stream having a tenperature of 40C. Thereafter

the above granulating liquid is sprayed onto the

powder wi thin about 30 m nutes. The granul es thus

obtained are dried and sieved on a 1 mm hol e-si ze

si eve. The granul es thus obtained are honopgeni zed into

a bl end hav- ing the conposi?2?on disclosed in the

above table. The blends are conpressed on a Fette E

Xl press machine into biconvex form tablets having a

di ametfumagdte gontent ehthedablietsevariegbetivesit 5 b8 mnd 0.3 ?zf?

the tablets, is always 60 ng deranticl ane base.

Depen3Wﬁ@m8ht the conposition of the granulating

l'iquid the deranticlane WO 2004/ 105743

PCT/ HU2004/ 000058 27 fumarate content of the tablets

vari els between]51.8 and 60. 3 |% b¥ Weight. No,  of |ex-

41. 4No.agf vexan 4k | péti mant4% anul 84 206.9-y 206. 0

g 206.p8rige206.p g 206/0 g Sqdiumcdgr- 12.0 g 6.0(g --

12. 0 g—t26—g [ boxymethyt
Granules 206.0g | 206.0g | 206.0g | 206.0g | 206.0 g

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:



-cellulose Mcrocrys- 90.0 ng 90.0 ng 90.0 ng 45.0 ¢
-- talline cel lulose (102) Magnesium6.0 g 6.0 g 6.0
W@2@4005945. 0 g stearate Colloidal 6.0 g 6.0 grGI/AUZ04/000058
6.0 g 6.0 g siliciumdioxide During conpression no
sticking was observed on the surface of punches or
the tablets. The internal surface of the broken
(crushed) tablets was honpbgenous and free of
| am nation. The critical paraneters of the tablets
were determ ned in accor- dance with the correspondi ng
specification of the Europea#® Pharmacopoeia. The
results obtained are summari zed in the follow ng
Tabl e: WD 2004/ 105743 PCT/ HU2004/ 000058 28 '~ E N N N
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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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Experiments 43 and 45 are of conparative character

WO bm4/aasmu3 position No. 43 contains no di si nt egrEt/HOZN04/000058
agent and therefore the disintegration tinme of the
tablets is significantly longer. Contrary to the
present invention conposition No. 45 contains no
m crocrystalline cellul ose having an average particle
size of at l|east 50 pmand the strength of the
tabl ets does not reach the required crushing strength
of at least 40 N. Exanple 530he granul ati ng sol ution
is prepared by dissolving 245 g of po- vidone K30 type
pol yvinyl pyrrolidone in 1500 mi of water and
di spepftoifpidal tiheiusollivxiderami3tg of migieerytallinegsel-

m crocrystalline cellulose, havi a erage, particle
si ze BEPHWIED 1¥2, avrage RAiclsSIEs Q@ H@pi&@(ﬁ%}}i f
i ntroduci ng 147 . of der.antj = f. te ingo the
cont aF‘?f@_Pregf’ecgm%’ g%%"f%éf‘im? %_é&% %?%{lﬁg? ?ﬁéﬁ g ulll
gr anuj,at: ; .
Tnar ol dng % ARAPIEER BRFOfERUES Kheamtit Bress ity a
t enpegihiio? ad¥ladésey BEfre@ratitinglpre thachihel uhlersss
obtained is sprayed onto the powder w thin about 30
m nut ep.m Thiee deramdidsnd base dontene of theetatileten 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:



and sieved on a 1 mm hol e-si ze si eve.

The granul

t hus obtained are adm xed with 105 g of sodi um

W@ 200b0

~Stearate,

of co

m crocrystalline cel-
particle size 90 m. The blend is
bi convex formtablets weighing 160 ng and
di ameter of 8 nmon a Fette

o7t hyl

| I oi dal

cel lul ose, 52.5

Xl

aver age
conpressed in
havi n
eccentric press

es

g of magnesi um PCT/HU2004/000058
52.5 g WO 2004/ 105743 PCT/ HUJ2004/ 000058 30

siliciumdioxide and 630 g of
| ul ose (No. 102,

to

g a
ma-

chine or a Manesty Betapress rotating press machi ne

under

tablets is 60.7 ng,

55

of the tablets is 52.5 %by weight. During .
conprle sifn no sticki g was obgerved 03 the surf
punche¥: 8t he tabl ets.” The internal s fface of
br okgeripériyshed) tabl ets was honmogenous and fre
Ianiqation. Op mmeasuring the critical paraneters
the tjabl ets a¢cdictif Fglliwcentie neRapuess splapRPIEsy
Phar nacopoei a|t he pfesh rehing r e sul t snaghmeobt ai n
2004/ 65743 PETHHI20041 00005831 No—of —ex=—51:
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 - --

r.p.m The deranticl ane base content of the
t he deranti cl ane-funarat e content

ace of
t he

e of

of
opean
ed: WO
52.

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.



periment Fette E XI eccentric Betapress rotating press
press nmachi ne machi ne Com Resistance Disinte-
whemisabvamce Di sinte- pressing to crushing gratPOIHUR004/000058
crushing gration force tinme time (N (mn.) (N)
(mn.) 6 KN50.3 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
conpressability of the granules is suitable and not
depend- ent on the type of the press machi ne used.
Exanpl e 6 The granul ating solytion is prepared by
di ssol ving 600 g of po- vidoﬁg K30 type pol yvinyl
pyrrolidone in 3.6 kg of water and dispersing in the

58'84}13% gt e D5t B e iths FR i Strantin
o oonr SAnEy PR EARNAL R9AGRR:oFf it ke sbin Al

;:nge]; (A48 LRl HeOapph GO @kEing thenc @ iAgNBRrR 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.



I zing granul ati ng apparatus and keeping the active
ingredient in fluidized state by air stream having a
wo eovprosaszire of 60C. The granul ating sol uti onPCEHU2004/000058

sprayed on the powder within about 60 m nutes. The
granul es fornmed are dried and sieved on a 1 nm

hol e-si ze sieve. The granul es thus obtained are

adm xed with 360 g of sodium carboxymethyl cell ul ose,
180 g of nmgnesium stearate, 180 g of colloida
siliciumdioxide and 2.70 kg of m crocrystalline cel-
| ul ose (No. 102 having an avdrage particle size of 90
m. The blend is conpressed on a Manesty Bet apress
rotating press ma- chine into bicagnvex forned tablets

vei ghiOgrsesuingie didisehparagediravbths tapletsagaordipg to

wei ghi hg 160 d havin di aneter . of nmm

res peéﬁ‘? VQ%‘)JEPIQ@HE g{aé?ﬁqaglfgﬁgna‘é@’é)e&aowgﬁﬁogfng He
tablets,is. 3 abl et and 60 ng/tablet respectively,
‘the des}lgﬁw%rem ct?g{rfl:glfumr ate content of the tablets

anpunts to 51.8 % by weight. During conpression no
sticking was observed on the surface of punches or
t he ta\zle s| The intgrnal surf@ace of ttgﬁ br oken

(crush&y)*t abl et s was honpgenous and frée of

| am ng&Peir. | WO 2004/ 105743 PCTy HU2004/ 000058 33 {On
measuyeny the critical paranetiers of the tablets
according to ‘

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) | (%)

e

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.



the nethods of the European Pharnmacopoeia the
followng re- sults are obtained: No. of 61. 62.
wez@anosaent Wei ght 80 ng, dianeter 6 Wi ght 1BOT/HY2004/000058
dianeter mm 8 mm 30 ng deranti cl ane base 60 ny
deranti cl ane base Com Resis- Disin- Disso- Resis-
Di sin- Disso- press- tance to tegra- lution tance to
tegra- lution ing crush- tion crush- tion force ing
time 15 min. ing tine 15 min. (N (mn.) (% (N
(mn.) (%9 4 KN44.7 1.3 7 KN53.1 3.0 96.4 56.1 1.1
10 KN 61.7 3.3 94.0 83.4 2.8392.9 In view of the
rel evant specifications of the European Pharna-
copoeia the quality of the deranticl ane-funarate
t abl et Exampde 7obt ai ned i s highly favourable. On the
basis of the nechanical characteristics the tablets
are suitable for filntoating. W 2004/ 105743

PCT/ HUZRO %é&l%@&ﬁ’% sotdtion 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,



Exanple 7 The granul ating solution is prepared by
di ssolving 2.0 kg of povidone K30 type pol yvinyl
w@yoorabizaone in 12 kg of water and di spersi ngpCTYHUR®4/000058
solution 2.0 kg of No. 105 microcrystalline cellulose
havi ng an average particle size below 30 m The
granul es are prepared by introducing 16.61 kg of
deranti - clane-fumarate into the container of a datt
GPCG 15 type flu- idizing granul ating apparatus and
keeping the active ingrediegt in fluidized state by
air stream having a tenperature of 60C. The
granul ating solution thus obtained is sprayed on the

powdefesnuitiil BROAraSRidAMUERSarattRO I AMIES tdpts
f or med gre dried and sieved on a 1 nm hol e-size

si eveis Jhg %bawidight.t hus obt ai ned are adm xed with 1.2
kg of sodium carboxynmethyl cellul ose, 0.40 kg of
magnesi um stearate, 0.40 kg of colloidal silicium

di oxi de and 8.99 kg of m crocrys- talline cellul OSF

(No. PypingHompressigfenpahtking avasiopseyedam thy surfppe o

bl end_i s .conpr.es onna .Manest et apr.es ot ati ng

pr esspum{gﬁéh%f?ﬁgqsﬁ erl?{ge.r A %65‘5%86 Bfgb%@ré’ié@or med
tabl e J 4§ b ' ' f 6 nmm and
wei ghiag TG ilehs 28 o fAK. 0 ik A b ingfiont
respectively. The deranticl ane base content of the

tabl ets amount to 30 ng/tablet and 60 ng/tablet, WO
2004/ Da5748uPag/ thit2fitddlquoansters 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

12KN |




35 respectively. The deranticl ane-fumarate content of
the tablets is 51.8 % by weight. During conpression
wmeoogtiosks ng was observed on the surface of pROTA®3008/000058
the tablets. The internal surface of the broken
(crushed) tablets was honpgenous and free of
| am nation. On neasuring the critical paraneters of
the tablets according to the nethods of the European
Phar macopoei a the following re- sults are obtained:
No. of 71. 72. experi nment Weight 80 ng, dianmeter 6
Wei ght 160 ng, dianeter nmm 80 nm 30 ng der ancti cl ane
base 60 ng deranticl ane base Com Resis- Disin-
Di sso-. Resis-. Disin- Dissq. press-.fance to tegra-
Cuts orlopdrefithe Felgyant speIfgROTY the BForendiemds h.

(i n. ) e B hay ) S et e gyt Bl hid ()
prepared is highly favourable. On the basis of the mechanjcal

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



WD 2004/ 105743 PCT/ HU2004/ 000058 36 In view of the
rel evant specifications of the European Pharma-
w@eoparia4t he qual ity of the deranticl ane-f umarBtBHU2004/000058
tabl ets thus prepared is highly favourable. On the
basi s of the nmechanical characteristics the tablets
are suitable for filntoating. Exanple 8 (conparative
exanpl e) As a conparison deranticlane tablets are
prepared by omtting in the granulating liquid
according to Exanple '5 the,tcrocrys- talline
cel lul ose type No. 105 (par%fncl e size below 30 n) and
replacing it by increasing the amount of

m or ool ditidk R 42% U LMol SeIPS

the glg%gg'@?r. 16@,%195\'%%@ rBER s@i@mPﬁg. le bldgaaduci ng

1470 anci - clane-fumarate into’'the contai ner

of a &InpresddBonla F¥pe Ef XUectentrid prgsgmadhinatorng
appar at us and keeping the active ingredient in.
f | ui dvineesty Betaprbss mitatingt pressnmhehinegnden Ehppmatnioe of
40C. A solution of 245 g povi done Kag type pql yvinyl
pyr r ohiremYex forderddeblaistweighiog 1ol rag apdhaying dsimeyed

to the.powd i thin about 30 mnutes..Th I
oMo e BEeE e ML ARONL, SO R g8 orul oo
! eV €0, 1 1igx IR SRl - RRIALR EnfnP o HU i8R th 105

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.



car boxymet hyl cellul ose, 52.5 g of mmgnesi um stearate,
52.5 g WD 2004/ 105743 PCT/ HU2004/ 000058 37 of
wa@oelaosdas silicium di oxide and 875 g of PCT/HU2004/000058
m crocrystalline cel- lulose (No. 102, an average
particle size 90 m. The blend is conpressed on a
Fette E XI eccentric press nachine or a Mnesty
Bet apress rotating press machine under 55 r.pm into
bi convex fornmed tablets weighing 160 ng and having a
di ame- ter of 8 nm The derancticl ane base content of
the tablets is 60.7 ny, t hé8der anti cl ane- f umar at e
content of the tablets anounts to 52.5 % by wei ght.
During the conpression of tablets a layer is fornmed on
the pressing tool, the surface of the tablets becane
cl OUd&htﬂe ec;iqual Lty of the tablets is unsatisfactory
and t PaBeSt e ™% unsuit able for industrial scale
manuf act ure. WD 2004/ 105743 PCT/ HU2004/ 000058 38
What we claimis: 1. Tablets conprising

deramyi cl amable@srapEsiaf dehendiolanc-Fuldrde: Of ¢ For-

mula

O/\/N\

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 pm, 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.



HO O whereby said tablets contain (related to the
total weight) nore than 50 % by wei ght of

wa@legoanuized ane- fumarate, 5-20 % by wei ght of apdi/EU604/000058
5-20 % by wei ght of mcrocrystalline cellu- |ose
havi ng an average particle size below 30 m 1-10 % by
wei ght of a disintegrant, 0.5-4 % by weight of a
| ubricant, 0.5-4 %by weight of an anti-adhesive
agent and 0-30 % by weight of a filler. WO
2004/ 105743 PCT/ HU2004/ 000058 39 2. Tabl ets according
to Caim1l conprising 50-88 k0 by wei ght, preferabl y
50-78 % by wei ght of deram:| cI ane- funarate.

poly® Boi nyrt 3pffes St to A AR TS S %
S00h ughe, pREIR Sy l7sc8) ﬂa}«kggﬁt of b ane! e

cel | ul guar

hydr oxypiappy! met hyl ceLIquse nethyl ceI Iulose,
pol yet hyl ene oxi de, pre-gelatinised starch or sugar
syrup. 4. Tablets according to Claim3 conprising as
bi nder poly- vinyl pyrrolidone. 5. Tablets according
to O & m 3Tablets eenopdingitnd-18im 2 cwipyising as 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 um.



wei ght of a binder. 6. Tablets according to Claimb5
conprising 6-9 %by weight of a binder. 7. Tablets
wa@emanei7my to Claiml1 conprising 5-15 % by weP@iyHU2G04/000058
m crocrystalline cellul ose having an average particle
size below 30 m WO 2004/ 105743 PCT/ HU2004/ 000058 40
8. Tablets according to Claim7 conprising 6-9 % by
wei ght of mcrocrystalline cellul ose having an average
particle size below 30 m 9. Tablets according to
Caim1l conprising as disintegrant starch, preferably
mai ze, potato or wheat starch, sodium car- boxynethyl
starch, sodium carboxynethyl cellul ose, | ower sub-

o1 utyed YL ny AR GE oo 2oy £12E ) S

pol yvi-hyl oramx reof

Tabl e @l d@llﬂl&@'ﬂa{/i VR
di si n:\ieé ant rﬁiscggcer%acar boxynet hyl rl?alﬁllgébl o%%e part1lee

Tabl etsgedetondongnmt o G aim 9 or 10 conprising 2-8 % by
wei ght of a disintegrant. 12. Tablets according to
Claim1l conprising 3-5 % by weight of said
di si nt egrant .
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 hydroxypropy! cellulose or crosslinked polyviny! 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.



13. Tablets according to Caim1l conprising as
| ubricant rmagnesi um stearate, cal cium stearate,
wGeb@anow4zaci d, sodiumste- aril fumarate, hydrepgeRER®E/000058
vegetable oils or sugar esters. 14. Tablets according
to Caim13 conprising as |ubricant nagnesium
stearate. WD 2004/ 105743 PCT/ HJ2004/ 000058 41 15.
Tabl ets according to Claim 13 or 14 conprising said
lu- bricant-in an anmount of 0.5-2 % by weight. 16.
Tabl ets according to d ai mlEzHcon'pri sing said | ubricant
in an anobunt of 1.0-1.5 % by 'weight. 17. Tablets
according to Caim1 conprising as anti-adhesive
agent colloidal siliciumdioxide. 18. Tablets

according to Claim 17 conprising colloidal sili- cium
di oxi s, i NTaBlef@icokdial t8 Chaign 18 by 11MRbeiprisiddsaid il et s
according to Claim18 conprising colloidal sili- cium

di oxi deicamt iarancamountt odf0.3-204by5wveighyy wei ght . 20.
Tabl ets according to Caim1 conprising as filler
mcro- crystalline cellulose having a particle size of
at Iezi t 5 i crocrystalline cellulo

[

or .
cont aifi ng lBlForERITIBE D LTeif o GRrresing 5910 I¥aEputs
amount® 87 2rBuab BT PR R sighe sar d Triler tnoan

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.



22. Tablets according to Claim21 conprising said

filler in an anpbunt of 20-30 % by wei ght. WO
WQ@OD4140%743 PCT/ HU2004/ 000058 42 23. Tabl et SPCT/HU2004/000058

according to Claim1 conprising as active ingre- dient

(1R 2S,4R) - (-) - 2-di met hyl am noet hoxy- 2- phenyl -1, 7, 7-

trimethyl -bicyclo[ 2. 2. 1] hept ane- 2- (E) - but enedi oat e

(1:1) of the Formula I which contains not nore than

0.2 % by weight of (1R 3

S,4R)-(-)-3-(2-N, N-di net hyl a@enoethyl )-1,7,7-trimethyl

- bicyclo[2.2. 1] heptane-2-oHe-(E)-butenedioate (1:1)

of the For- mula N II. OO/ HOOH O 24. Process

according to Claim1 for the preparation of

der anti cl ane-fumarate contai ning tablets which

conprir3es 1oL hadrd g8 (Qalnh 2 Eorfdridinly ad\edtBlelingfe-t he

deranticl ane- funarate (related to the total weight of

the t xRt RES, AR p(IJR-UBemdtiiylariigbéthoty-Bighengi-y sl | i n

cel lul ose having an average parti- cle size below 30

m suspenrtied-ticydo@d. Uiheptanef2-GE pbutesnedioate (1:1) of the

Formula I which contains not more than 0.2 % by weight of
(1IR,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-

e

mula

24.  Process according to Claim 1 for the preparation of
deramciclane-fumarate containing tablets which comprises
granulating more than 50 % by weight of the deramciclané-
fumarate (related to the total weight of the tablet) with 5-20 %
by weight of microcrystalline cellulose having an average parti-
cle size below 30 pm, 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 lu-
bricant, 0.5-4 % by weight of an anti-adhesive agent and 0.30 %



wei ght of a binder; honogeni zi ng the granul es obt ai ned
wth 1-15 %by weight of a disintegrant, 0.5-4 % by
wowdghts7es a | u- bricant, 0.5-4 % by wei ght of P@YHU2004/000058
anti - adhesi ve agent and 0.30 % WD 2004/ 105743
PCT/ HU2004/ 000058 43 by wei ght of a binder; and
thereafter conpressing the mxture to tablets. 25.
Process according to C aim23 which conprises using a
solution of a binder formed with water, ethanol or
i sopropanol . 26. Process ac%ordi ng to aim?22 or 23
whi ch conprises granulating”nore than 50 % by wei ght
of deranticlane- fumarate (related to the total weight

of the tablet ith 6-9.% by . weight of .

o oYyl deabioger ang ettt HhreRins temapta 1 o
si ze 30 m suspended in an aqueous sol ution of
6-9 % Dby wei ght of povidone; honbgeni zing the

granul es thus ob- tained with 3-5 % by wei ght of

sodi um car boxynet hyl cellu- lose, 1-1.5 % by wei ght of
magne2fum Bitwassatiaording t& Claiy23 whightomprised wsinglal

si licium dioxide and 20-30 % by wei ght of

m cr oselptipalof akindes| fhrned withawitery ctlranel or ippreranol.cl e
size above than 50 m and conpressing -the mxture to
t abl et s.

26. Process according to Claim 22 or 23 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; homo'genizing the granules thus ob-
tained with 3-5 % by weight of sodium carboxymethyl cellu-
lose, 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.



