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DROCHLORIDE ANHYDRATE
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A procees for the manufacture of pharmaceutical

tablets containing paroxetine hydrochloride anhydrate

Field of the invention

The present invention is related to the manufac-
ture of a pharmaceutical formulation for oral admini-
stration of paroxetine, which is a well-known drug
having found widespread application in the treatment
and prophylaxis of depression, anxiety, and several
other disorders.

Background of the invention

The generic name paroxetine covers the compound
(-)-trans-4-(4'-flourophenyl)-3-(3',4'-methylene-
dioxyphenoxymethyl) -piperidine which is a liquid base
most conveniently handled in the form of an acid
addition salt.

According to EP 0 223 403 Bl, the hydrochloride
of a basic compound is in general the preferred salt
for therapeutical use because of its physiological
acceptability.

Paroxetine hydrochloride exists in amorphous as
well as crystalline forms. Several crystalline forms
have been reported. Thus, WO 96/94595 describes four
new forms. Furthermore, the hydrochloride forms quite
stable solvates comprising organic solvents as well as
at least one hydrate.

According to the above EP 0 223 403 Bl, paroxeti-
ne hydrochloride hemihydrate is a relatively stable
compound, from which the bound water, however, may be
removed to give the anhydrous form when subjected to
extreme dessication conditions. Said patent specifica-
tion also discloses that paroxetine hydrochloride
anhydrate when compressed is partly converted into the

hemihydrate even in a relatively dry environment.
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WO 95/16448 discloses that a pink discolouration
had been experienced as a problem when aqueous granu-
lJation processes were used in connection with the
tablet formulation of the hydrochloride hemihydrate.
It also discloses that the hemihydrate may be formula-
ted into tablets by using a process in which water is
absent, such as by direct compression or by dry granu-
lation, and that the tablets thus produced are less
likely to develop a pink hue.

According to WO 99/58113 claiming priority from
13 May 1998, all paroxetine hydrochloride sold before
that date has been in the form of tablets containing
the hemihydrate, but it is possible to formulate the
hydrochloride anhydrate into tablets without conver-
sion into the hemihydrate provided that extremely dry
conditions are used in a tableting process in which a
completely dry granulation is used or in which the
tablets are pressed directly from the powdery dry
constituents, i.e. that essentially anhydrous excipi-
ents must be used.

In said WO 99/58113, the partial conversion of
the hydrochloride anhydrate into the hydrochloride
hemihydrate during the tableting process is described
as creating difficulties in establishing and maintai-
ning a reference standard for regulatory and quality
control purposes.

However, formulation processes avoiding hemihy-
drate formation by using dry granulation or dry direct
tablet pressing have certain drawbacks.

Thus, there 1is a risk of segregation of the
mixture of the active paroxetine salt and the various
adjuvants during the conveyance of the mixture from
the blending device to the tablet matrix. This invol-
ves a risk that the tablets produced have a nonuniform

content of active drug and/or that non-desired varia-



WO 02/069969 PCT/DK02/00134

10

15

20

25

30

35

3

tions occur as to mechanical properties or solubility
and release of the active component.

Furthermore, the granulation and pressing opera-
tions performed as "dry" processes involve application
of a higher pressure than necessary when a wet granu-
lation process is used, which higher pressure increa-
ses the risk for the paroxetine hydrochloride anhydra-
te being converted into another crystalline form or
partially into hemihydrate thereby creating an uncer-
tainty as to the actual composition of the final
tablet.

In contrast to tablet manufacturing using wet
granulation in which fine particles and dust are bound
into the granules, the dry processes are dusting, and
due to the etching character of paroxetine hydroch-
loride this necessitates extensive provisions to avoid
respifatory health risks to the staff.

Summary of the invention

The present invention is baged on the recognition
that it is possible to produce stable tablets contai-
ning crystalline paroxetine hydrochloride anhydrate by
an alternative process which does not exhibit the
drawbackg of the above tablet manufacturing processes
using dry granulation or direct powder pressing.

Thus, it has turned out that tablets containing
crystalline paroxetine hydrochloride anhydrate can be
produced using a wet granulation method without con-
version of the anhydrate into hemihydrate provided
that a very fast drying of the granules is applied.
Such fast drying is achieved by performing the drying
in a process in which the material to be dried is
fluidized in the drying air.

The process of the invention is characterized in
the following steps:
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- subjecting c¢rystalline paroxetine - hydrochloride
anhydrate together with adjuvants comprising filler,
digintegrant, binder, and water to a high-shear mixing
operation,

- continuing the mixing to granulate the resulting
mixture,

- fluidizing the resulting granulate in a flow of
heated drying air to dry the granulate,

- continuing this drying until the water activity of
the granulate has been reduced to 0.10-0.25 aw, when
measured as described herein,

- optionally adding one or more further adjuvants,

- mixing a glidant into the granulate and,

~ compressing the resulting mixture into tablets each
having a pre-determined content of paroxetine hydro-
chloride anhydrate.

The term "glidant"™ i1s wused herein in a broad
gsense also comprising adjuvants sometimes termed
lubricants and agents dimproving the free £flowing
capability of the granulate.

By a preferred embodiment of the process, at
least a part of the binder and at least a part of the
water is added to a mixture of paroxetine hydrochlori-
de anhydrate, filler, and disintegrant as an agueous
binder solution while said mixture is subjected to
high-shear mixing.

Alternatively, a binder may as a dry material be
included in the mixture of the paroxetine hydrochlori-
de anhydrate, filler, and disintegrant, and the water
added slowly to this mixture during wixing in a high-
shear blender. However, a more efficient and faster
dispersion of the binder on all particles forming the
mixture is obtained when the binder is supplied dis-

solved in the aqueous granulation liguid.
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The drying of the granulate while fluidized in
the drying air may be performed using a conventional
fluid bed dryer. As mentioned, the granulate is dried
to a water activity between 0.10 and 0.25 aw. This
means that the drying is more extensive than what is
customary in connection with wet granulation as pre-
treatment of materials to be compressed into tablets.

The water activity indicated here and in the
attached claims is the one which is determined by
using a device available from Novasina using the
following procedure: Approximately 7 g granulate is
placed in a chamber having a volume of approximately
20 ml. The chamber ig sealed ailr-tight and kept at
ambient temperature (20-25° C) for 30 min. The relati-
ve humidity of the alr in the chamber is then recor-
ded. The water activity of the granulate, expressed in
the unit aw, i1s 1/100 of the relative humidity recor-
ded for the air.

Preferably, the drying is continued until a water
activity between 0.15 and 0.22 aw.

Even 1f the material is thus more dry than usual
in tablet manufacture wusing wet granulation, the
compression into tablets may be performed using less
pressure than necessary in dry granulation or direct
granulation procesges. This is probably due to the
fact that the binder is much better distributed than
in ssid two processes.

The process of the invention may be performed
using adjuvants and excipients of the type conventio-
nal when manufacturing tablets using a wet granulation
pre-treatment.

A suitable filler may thus comprise one or more
of the following substances: microcrystalline cellulo-
se, mannitol, calcium phosphates, lactose, starch,

gorbitel, and suchrose.
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In view of the teaching of WO 99/58113, cited above,
that microcrystalline cellulose shall preferably be
avoided in paroxetine hydrochloride anhydrate tablets,
it is surprising that in the present process micro-
crystlaline cellulose acts as a perfect adjuvant.

A guitable disintegrant may comprise one or more
of the following substances: sodium starch glycolate,
starch, gelatinated starch, crosprovidone, and micro
crystalline cellulose.

A suitable binder comprises one or more of the
following substances: polyvinyl pyrrolidone, gelatine,
starch, methyl cellulose, hydroxypropylcellulose and
copovidone.

A suiltable glidant comprises one or more of the
following substances: anhydrous c¢olloidal eilica,
sodium stearyl fumarate, wagnesium stearate, talc
powder, - and polyethylene glycol.

Very satisfactory results have Dbeen obtained
using an embodiment wherein paroxetine hydrochloride
anhydrate, mannitol, microcrystalline cellulose and
sodium starch glycolate are subjected to high-shear
mixing and simultaneously an aqueous solution of
copovidone (Kolidon VA64) ig added slowly and the
mixing continued to obtain the desired granulation.

In this embodiment, the agueous solution and, if
necessary, further water are added in such an amount
that a moisture content in the granulated mixture of
10-30% by weight 4is achieved before the drying is
initiated. When other excipients are used, a moisture
content outside these limits may be suitable.

An important feature 1is that this moisture is
removed by a fast drying to avoid conversion of the
paroxetine hydrochloride anhydrate into the hemi-

hydrate.
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The fluid bed drying may be performed as a conti-
nuos process or, preferably, batch-wige.

The drying periode shall preferably not exceed 3
h. It is more preferably less than 2 h and most pre-
ferably between 15 min. and 1 h.

Tabletg produced by the present process have been
stored for several months after which no detectable
conversion of the crystalline paroxetine hydrochloride
anhydrate had occurred. No hemihydrate was found and
no conversion into other c¢rystalline forms than the
one cf the starting material was detected.

Also the mechanical stability of the tablets was
satisfactory. The crystalline hydrochloride anhydrate
is reported as being hygroscopic. However, due to the
fact that the paroxetine salt only constitutes a minor
portion of the tablets, the hygroscopicity has no
adverse effect on the stability and keeping gqualities
of the tablets when kept in normal air-tight contai-
ners or blister packings.

Preferably, the total weight of the tablets is
between 100 and 750 mg and each contains from 10 to 60
mg paroxetine, calculated as the free base.

Analysis of the tablets indicated substantially
the same content of paroxetine in each tablet, reflec-
ting that no segregation had occurred during drying
and compression operations.

As mentioned the tablets produced according to
the invention show no tendency of discolouration
during storing. However, since paroxetine has an
unpleasant taste, it 1s preferred to subject the
tablets to a film coating process. Such coating is not
necessary to avoild discolouration or to secure suffi-
cient stability of the tablets.

The binder in such a film coating may be methylhy-

droxypropyl cellulose, and water is used as solvent.
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In contrast to what should be expected based on
the teaching of the above cited prior art, also this
contact Dbetween the crystalline paroxetine hydroch-
loride anhydrate and water takes place without conver-
sion of the anhydrate into the hemihydrate.

Detailed description of the invention
In the following, the process of the invention is

further elucidated by means of an embodiment example.

Example

22.22 kg crystalline paroxetine hydrochloride
anhydrate, 80.0 kg microcrystalline cellulose PHL01,
6.0 kg sodium starch glycolate, and 72.0 kg mannitol
were introduced into a high-shear blender. After
mixing of said four components in dry condition, an
agueous solution of 8.0 kg copovidone (Kolidon VA64)
in 48.0 kg purified water was added slowly and the
high-shear mixing continued to finish the granulation
process.

The thus produced wet granulate was immediately
transferred to a fluidized bed dryer and dried therein
to a water activity of approximately 0.20 aw. The time
period necessary to achieve this drying had been
determined previously by guiding experiments. With the
above stated composition of the wet granulate, Lhe
desired reduction of the water activity was obtained
after drying in 1 h.

Subsequently, the dried granulate was sieved to
remove lumps and afterwards transferred into a cone
blender and therein mixed with 47.7 kg micro crystal-
line cellulose PH102, 0.48 kg anhydrous colloidal

silica and 3.6 kg sodium stearyl fumarate.
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The resulting dry mixture of granulate and said
further adjuvants was compressed into tablets using a
conventional rotary press having 16 pressing stations.

The pressing operation was carried out using a
pressure lower than the one reguired in connection
with direct powder opressing or pressing after dry
granulation of gimilar materials. In spite thereof,
the tablets were hard and had fine mechanical proper-
ties.

A total of 240 kg tablets, corresponding to 1
mio. pileces of tablets was produced, each comprising
the same amount of crystalline paroxetine hydrochlori-
de anhydrate, corresgponding to 20 mg of the paroxetine
base.

The tabletg were film-coated using a coating
liguid containing 1.382 kg methylhydroxypropyl cellu-
lose (5), 0.806 kg micronized talc, 0.288 kg titanium
dioxide and 26.324 kg purified water.

The tablets thus produced were subjected to
gseveral tests.

Stability studies of tablets packed in Al/PVC
blister cards or polyethylene contailners have been
performed with satisfactory results. Also breakability
studies have been performed.

Comparative dissolution tests have been made. The
results show that wmore than 80% of the paroxetine is
released from the film coated tablets within 10 min.

XRD studies have been performed on the finished
product in order to confirm that no conversion of the
crystalline paroxetine hydrochloride anhydrate to
hemihydrate form takes place during manufacture and
storage.

Also enantiomeric purity has beesn investigated.
The results show that the content of (+)-paroxetine

hydrochloride corresponds to less than 0.1% of the
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‘paroxetine' hydrochlo*ide content, meanlng that the
f:Ln:Lshed product is enantiomerically pure.

In bloavallablllty studles tablets produced as'
above and also similar tablets having a paroxetine

content of 40. mg, were after coating compared with

- commercially available film coated tablets containing
Aparoxetine hydrochloride hémihydrate and found bio- "~
equivalent to these. ' ' h

It was also observed that the tablets, whether
coated or not, did not ‘show any dlscolouratlon even
after prolonged storage.

A referénce heréin ta a prior art document is notA
an admission tﬁat the document forms part of the common
general knowledge in the art in Australia.

| in the claims which follow and in the preceding
description of the inventioh, except where the context
requires otherwise due to express language or neCessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive
sense,<i.e. to specify the‘prasence of the stated
features but not to preclude the presence or addition
of further features in various embodiments of the

invention.
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THE CLAIMS DEFINING THE -INVENTION ARE AS FOLLOWS:

1. A process ror the manufacture of pharmaceutlcal
tablets containing paroxetine hydrochloride" anhy—

drate, c haracterized in subjecting cry-

stalline paroxetine hydrochloride anhydrate together
with adjuvants comprising filler, disintegrant, bin-
der, and water to a high-shear mixing operation,

- continuing the mixing to granulate the resulting

‘mixture,
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- fluidizing the resultlng granulate in a flow of

heated drying air to dry the granulate,
- continuing this drying until the nwlsture content

of the granulate has been reduced to ‘such an extent

tHat the water activity of the granulate_éorresponds
to a value between 0.10 and 0.25 aw, if calculated as

1/100 of a relative humidity reéordal obtained if us-
_1ng a device available from Novasina and a. procedure
in - which approx1mately 7" g granulate is placed in a

chamber hav1ng a volume of approximately 20 ml and
the relative humidity of the air in the chamber is
recorded after the chamber having been keét air-tight
sealed at 20-25°C for 30 min,

- optionally adding one or more further adjuvants,

- mixing a glidant into this granulate, and

- compressing the resulting mixture into tablets each
having a pre-determined content of paroxetine hydro-
chloride anhydrate.

“2. A process according to claim 1, wherein at

least a part of said binder and at least. a part of

said water is added as an agueous binder solution to

a mixture of paroxetine anhydrate chloride, filler
and disintegrant while said mixture is subjected to
high-shear mixing. "

3. A process according to claim 1 or 2, wherein
the granulate is dried to a water activity between
0.15 and 0.22 aw.

4. A process according to anyone of the preceding
claims, wherein the filler comprises one or more of
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the following substances: microcrystalline cellulose,

‘mannitol, calcium phosphates, lactose,_starch,‘sorbi—

tol, and succhrose _ , , A -

5. A process according to anyone of the precedlng
claims, wherein the disintegrant comprises one oY
more of the following substances: sodium starch gly-

. colate, starch, gelatinated starch, crospovidone; and
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micro crystalline cellulose.
A 6. A process according to anyone of the preceding
claims, wherein the binder comprises one or morxre of
the following -substances: polyvinyl pyrrolidone,
gelatine, starch, methyl cellulose, hydroxypropylcel- -
lulose and copov1done
7.. A process according to anyone of the precedlng
claims, whereln crystalline paroxetlne hydrochloride

'anhydrate, mannltol mlcrocrystalllne cellulose and

sodium starch glycolate are subjected to hlgh shear
mixing _and‘ s1multaneously an ~agueous solutlon of'
copovidone is added slowly to obtain the desired
granulation.

8. A process accordlng to claim 7 wherein said
agueous solution and, if necessary, further water,
are added in such an amount that a moisture content

~in the granulated mixture of 10-30% by weight is ob-

tained.
9. A process according to anyone of the above
claims, wherein the tablets produced ‘each has a

_welght between 100 and 750 mg and each contalns from

10 to 60 mg paroxetlne, calculated as the free base.

10. A process according to anyone of the preceding -
claims, wherein the tablets formed by the compressing
are subjected to a coating operation using - -an agueous
coating liquid{ '
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11. A pharmaceutical tablet manufactured by the
process according to claim 1.

12. A process‘éccording to claim 1 éubstantially as
herein described with reference to the Example. ’

A -~

Dated this 10th day of September 2004
A/S GEA FARMACEUTISK FABRIK
By its Paterit Attorneys

- GRIFFITH HACK
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