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(57) Abrége/Abstract:
The invention provides a pharmaceutical composition for the treatment of dementia or Alzheimer's disease in which the active

therapeutical agent is donepezil hydrochloride in an amorphous state.
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PHARMACEUTICAL COMPOSITIONS CONTAINING DONEPEZIL
HYDROCHLORIDE -

ABSTRACT OF THE DISCLOSURE

 The invention provides a pharmaceutical composition for the treatment of
dementia or Alzheimer's disease in which the active therapeutical agent is

donepezil hydrochloride in an ',amorphous state.
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PHARMACEUTICAL COMPOSITIONS CONTAINING DONEPEZIL
HYDROCHLORIDE

The present invention relates to stable, amorphous, donepezil hydrochloride

and to pharmaceutical compositions containing it.

Donepezil hydrochloride wés found as an efficient dru.g for the treatment of
dementia and Alzheimer's disease. lts cholinergic enhancement property is
considered to be the reason for the alleviation of symptoms in paﬁents.. The
drug, formulated as 5 and 10 mg film coated tablets is given once daily to the

patients.

The crystalline state of the active ingredient in a solid state pharmaceutical
preparation may play a signiﬁcant role In the behavior of the drug, once taken
orally, and may influence its therapeqtical effect. The crystalline state may
modify the dissolution and thus influence absorption and the therapeutic effect

of the drug.

Donepezi! hydroéhloride shows oolymorphism. US patents 5,985,864 and
6,140,321 describe no less than five different crystalline forms of donepezil
nydrochloride (including hydra\tes). In such a case it is very important that the
formulation of donepezil hydrochloride will contain the same crystalline form in

order to ensure the same therapeutical activity of the drug on the patients.

This, however, is not a simple goal to achieve. Réadihg the examples
presented in US 5,985 864 and US 6,’140,321 one learns that the same
procedures are liable to give different crystalline forms of donepezil
hydrochlo-ride. These patents claim that aging the reaction suspension prior to
filtration for a specific time can control the type of crystalline form obtained.
However, the same documents contain phrases cautioning the reader that

these times can vary, and one cannot be sure which crystalline form will result

from the crystallization process.
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One way to alleviate the probiem and to obtain a reproducible solid form of
donepezil is to use the non-crystalline form of donepezil hydrochioride. On the
one hand the problem of having a variety of crystalline forms does not exist,
while on the other hanq, noh-c:rystalline amorphous solids are known to have
a better solubility. As a result one can expect a good, con‘sistentxavailability of

~ the active ingredient.

Amorphous donepezil hydrochloride Is mentioned in US 5,985,864 and US
6,140,321. However, it Is claimed that this form is chemically unstable and
- develops impurities on standing. Thus, it is described that at 40°C the content .
- of the impuirities of crystalline donepezil hydrochioride (forms | to IV) did not
change during a 12 week period, Whereas the impurity content in amorphous
donepezil hydrochloride changed from an iniﬁal value of 0.1% to 0.2% after 4
-weeks and to 0.4% after 12 weeks. At higher temperatures even more
extensive decomposition was reported. Therefore, these pa'tents recommend

the use of crystalline forms of donepezil hydrochloride only.

It has now been surprisingly found that amorphous donepezil hydrochloride is
stable for an extended period of time. Thus, there was no change in the
[Impurity content of the amorphous material stored at 40°C. After 3 and 6
months Storage at 40°C at /5% relative humidity, the- highest impurity level
was 0.1% with a total impurities {evel of 0.4%. These levels were exactly the
initial values. There wés no indication of a chemical degradation of
amorpnous donepezii hydrochloride produced according to fhe present

invention. An agueous solution of dOnepezil hydrochloride was lyophilized and

a solid amorphous material was obtained.

Thus, it has now been surprisingly found that wet granulation of donepezil
nydrochloride yields, after drying and milling, a stable granulate that uniformly
contains donepezii hydrochloride amorphous. This was shown by X-ray

diffraction study.

Thus, there is now provided according to the present invention a

pharmaceutical composition for the treatment of dementia or Alzheimer’s
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disease in which the active therapeutical agent is donepezii hydrochioride in

an amorpnous state.

In preferred embodiments of the present invention there are provided

pharmaceutical compositions as defined in which the amount of donepezil

hydrochloride amorphous s between 1 to 30 mg.

The present invention aiso prO\}ides etable donepezil hvydrochloride

amorphous.

Testing the tablets by X-ray diffraction in order to evaluate the crystalline

properties of the active material is not a simple task. Most of the donepexzil ' )
tablet is inactive ingredients. Being crystalline cOmpounds they do have X-ray '
diffraction pattern. This pattern has to be subtracted from the total’ pattern in
order to see the peaks that originate from donepezil hydrpchlofide. The fact
that donepezil hydrochioride itself is only a small part of the formulation

makes it even harder. We managed to get more meaningful results measuring
the X-ray diffraction of 30mg tablets, and using a peak enhancement

- technique.

Figure 1 is the X-ray diﬁ'ractipn pattern of donepezil hydrochleride having
crystalline form | (top trace) and of a placebo (bottom trace). The placebo '
tablets were prepared from the same ingredients used to prepare our tablets '

and commercial Aricept® (donepezil hydrochloride) tablets.

Figure 2 is' the X-ray diffraction pattern obtained from (top to bott-om)
donepezil hydrochioride, donepezil hydrachloride tablets prepared by wet
granulation, 30 mg), donepezil hydrochlonde tablets prepared by dry
granulation (30 mg) and Aricept® tablets.

Figure 3 is the X-ray diffraction pattern of (top to bottom)ﬁdonepezil
hyd_rochloride with crystailine form |, donepezil hydrochloride tablets prepared

by wet granulation, (30 mg) after signal enhancement and donepezil



CA 02433585 2003-06-26

4

hydrochloride tablets prepared by dry granulation (30 mg) after signal

enhancement.

Of special interest Is the area around 20 = 15° At this region there is a strong

absorption of crystalline donepezil hydrochloride, whereas this region is free
of placebo absorption. Aricept® tablets and tablets prepared by dry

‘granulation (that retains the crystalline form of the donepezil hydrochloridé-
used) show clearly a peak at 26 = 15° This peak is totally absent at the

tablets prepared by wet granulation. Moreover, the X-ray diffraction patterns

of the tablets prepared by wet granulation and the placebo are similar. The
absence of extra absorption peaks in the tablet pattern indicates that there is
no contribution from the donepezil hydrochloride in the tabfet,' showing it being

amorphous (lack of crystallinity).

While the invention will now be described in connection with certain preferred
embodiments in the following examples so that aspects thereof may be more
fully understood and appreciated, it is not intended to limit the invention 'to
these particular embodiments. On the contrary, it is intended to cover all
alternatives, modifications and equivalents as may be included within the
- scope of the invention as defined by the appended claims. 'Thus, the following
examples which include preferred embodiments will serve to illustrate the
practice of this invention, it being understood that the particulars Shown are by
way of example and for purposes of illustrative discussion of préferred
embodiments of the present invenﬁon only and are presented in the cause of
providing what is believed to be thfe; most useful and readily understood
description of formulation procedures as well as of the principles and

conceptual aspects of the invention.
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Example 1.

Tablets were prepared by conventional dry g’ranuiation containing the

following:

Ingredient ' Amount (mg)

Donepezil hydrochloride | 10.0

| actose monohydrate 168.0

Microcrystalline c:ellulose 64.1 '

Maize starch 28.0
["Hydroxypropylcellulose 8.4

Magnesium stearate - 1.5

The tablets thus obtained were coated in a conventicnal manner with

Ingredient l . Amount (mg)
Opadry Y-1-7000 | 8.0
Yellow iron oxide . ‘ 0.012

Total weight of tablet 288.0
Example 2.

Tablets of donepezil hydrochloride having the same compositioh asin
example 1 were prepared by wet granulation. Donepezil hydrochloride was
dissolved in water and the solution was mixed with a mixture of lactose

- monohydrate, microcrystalline cellulose, maize starc:h_and
hydroxypropylceliulose. The mixture was dried and sieved. Magnesium
stearate was added with mixing and the granulate was compressed according

to specifications. The tablets were coated as described in example 1.
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A 10% aqueous solution of donepezil hydrochloride in was lyophilized. The

material obtained was kept at 40°C and 75% relative humidity. Samples were

~ tested periodically by HPLC to determine the formation of degradation

products.

Time (months)

'Impurities

0 Largest 0.1%; total 0.4%
3 Largest 0.1%; total 0.4%
| 6 Largest 0.1%; total 0.4%

1t will be evident to those skilled in the art that the invention is not limited to

the details of the foregoing illustrative examples and that the present invention

may be embodied in other specific forms without departing from the essential

attributes thereof, and it is therefore desired that the present embodiments

and examples be considered in all respects as illustrative and not restrictive,

reference being made to the appended claims, rather than to the foregoing

description, and all changes which come within the meaning and range of

equivalency of the claims are therefore intended to be embraced therein.
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WHAT IS CLAIMED 1S:

1. A pharmaceutical composition for the treatment of dementia or Alzheimer’s
disease in which the active therapeutical agent is donepezil hydrochloride
in an amorphous state.

2. A pharmaceutical composition according to claim 1 that is a tablet.

3. A pharmaceutical composition according to claim 1 in which the amount of

donepezil,\ hydrochloride amorphous IS between 1 to 30 mg.

4. Stable donepezil hydrochloride amorphous.
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