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CONTROLLED RELEASE TABLET OF GINKGO BILOBA EXTRACT AND
PROCEDURE FOR OBTAINING IT

DESCRIPTION

Field of the invention

The present invention refers to pharmaceutical formulations with controlled
release of the active principle and more particularly, it refers to controlled
release tablets, particularly although not exclusively of ginkgo biloba extract and
a novel procedure for preparing controlled release tablets of herbal extracts.

Background of the invention

Pharmaceutical dosage forms can display different release profiles for the
active ingredients which are classified by the European Pharmacopeia
Chapter 2.9.3 (“Dissolution of solid dosage forms”) as “immediate release”
(75 % of the active ingredient is released from the dosage form within
45 minutes), “prolonged release” (describing the release profile over an
extended time period with three time points) and “delayed release”.

In this invention, the expression “controlled release” is used to describe the
release profile of the dosage being controlled over an extended period of time.
As it is known, the advantages of controlled release dosage forms can be, for
example: better therapeutic action, fewer side effects (as concentration peaks of
the active in the Dbloodstream are avoided), the optimum drug level is
maintained in the bloodstream during a longer time period, the application
frequency is reduced; however, there are some disadvantages such as higher
production costs, frequently less or different bioavailability, risks associated with
the possibility of immediate release of the entire dose and a greater risk
associated with the possibility of developing tolerance to the active component.
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With respect to controlled release drug preparations, the release modifying
principle which is used to achieve a controlled drug release can be classified as
shown below [H.-W. Hui, J.R. Robinson: Design and fabrication of oral
controlled delivery drug delivery systems. In: Controlled Drug Delivery, Marcel
Dekker, 1987, p. 373]

a) Dissolution controlled release

b) Diffusion controlled release

c) Diffusion and dissolution controlled release
d) lon-exchange resins

e) pH dependent formulations

f) Osmoctically controlled release

g) Altered density formulations

In many cases, it is not possible to define a single release mechanism for a
drug; instead there is a combination of several of these factors. The system of
the present invention may be classified as a diffusion and dissolution controlled

release device.

Plant extracts or herbal medicines

As it is known, plant extracts or herbal medicines do not contain one active
substance, but are rather preparations obtained from plants which represent a
mixture of several chemically different substances. Many times it is impossible
to determine the “active principle” itself, that is, to detect the fraction of
ingredients which actually produces the therapeutic effect. Besides, it can be
very difficult to chemically capture them, be it a group of molecules or one
substance. Besides this, there may be a poor stability of herbal preparations,
since in their natural composition they contain secondary substances which can

easily undergo physicochemical changes and affect the organoleptic quality of



10

15

20

25

30

WO 2012/146592 PCT/EP2012/057506
-3-

the drug preparation (color, smell, taste) and/or its physicochemical properties
(content, disintegration time, hardness, release profile). In many cases, the
fraction of the active principle has high sensitivity to environmental factors such
as humidity, heat, light and oxygen.

Due to this complexity of the active principle in plant extracts, it is difficult to
develop a stable herbal medicine, even more difficult as a controlled release

pharmaceutical form.

From all the above, it is necessary to design procedures for the development of
plant extracts dosage forms with the appropriate quality and stability and with
controlled release of the active principle from the dosage form. A number of
products (mostly food supplements) can be found in the market, advertised as
innovative and, claiming effects without scientific substantiation, often in
combination with suffixes in their brand name as “CR” or “extended release” or

“with prolonged effect”.

The applicant (Dr. Willmar Schwabe GmbH & Co. KG) in the past has played an
important role as an innovator and leader in the development of herbal
medicinal products, and most prominently in the therapeutic use of Ginkgo
biloba and special extracts obtained from this plant. It is known that Ginkgo
biloba is a powerful artery vasodilator and it is used for the treatment of hypoxia,
particularly cerebral hypoxia, besides stabilizing the veins in case of their

dilation (varicose veins).

The object of the present invention is to provide an oral delivery system
controlling the dissolution and release of Ginkgo leaf extract in a way that
avoids the disadvantages of conventional immediate release drug dosage forms
such as short therapeutic action and highly fluctuating plasma levels of the

active ingredients.
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Brief description of the invention

Basically, the invention consists of a tablet with a controlled release profile of
the active ingredient, containing dry extract from the leaves of Ginkgo biloba in
a polymeric matrix of ethylcellulose, produced by compression of the dry extract
from the leaves of Ginkgo biloba together with ethylcellulose and silicon dioxide,
and further containing magnesium stearate or stearic acid. The release profile
can be optimized and controlled through the variation of the proportions of the
different ingredients.

Detailed description of the invention and preferred embodiment

The following is a detailed description of the invention and a preferred
embodiment, provided solely as a non-limiting example thereof, since in view of
the description, different embodiments are possible in the components, in their
dimensions, forms or materials, without contemplating another invention since
this invention must be seen in its widest sense, including all that which is

analogous as regards its use, known or to be known.

Controlled release in terms of the present invention means prolonged release

(preferably) or delayed release according to Ph. Eur. 6.0, 2.9.3.

In a preferred embodiment a dry extract from the leaves of Ginkgo biloba is
used, containing
e 20 to 30 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,
e 4.510 8.5 % by weight terpene lactones and

e less than 10 ppm ginkgolic acids.

In a further preferred embodiment a dry extract from the leaves of Ginkgo biloba
according to the European Pharmacopeia (Ph. Eur. 6.1) (e.g. the extract
produced by Schwabe called EGb761°) is used, containing
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e 22.0to 27.0 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,

o 2.810 3.4 % by weight ginkgolides A, B and C in total,

e 2.61t0 3.2 % by weight bilobalid and

e 5 ppm ginkgolic acids at the most.

The extract EGb761® is obtained with different steps of selective extraction,
separation and purification, which enable to modify the profile of the different
groups of components in such a way that the desired substances are
accumulated and the content of the substances which do not contribute to the
therapeutic effect, causing undesired effects or disturbing with respect to the
extract stability, are reduced or eliminated, obtaining a product with a better
therapeutic profile. Typically, EGb761® can be prepared by the method given in
EP431535B1. EGb761® is already known in the market.

In a further preferred embodiment the dry extract from the leaves of Ginkgo
biloba contains
¢ less than 10 ppm 4’-O-methyl pyridoxine and/or
e less than 20 ppm biflavones selected from the group comprising
amentoflavone, bilobetin, ginkgetin, isoginkgetin and sciadopitysin.
The production of this extract is described in EP 1868625 B1.

A preferred tablet formulation according to the present invention contains a
mixture of 45% - 68% dry Ginkgo biloba extract (preferably EGb761%),
30% - 52% ethylcellulose, 0.4% - 1.0% colloidal silicon dioxide and 1.5% - 2.5%

magnesium stearate or stearic acid.

A further preferred tablet formulation according to the present invention contains
a mixture of 52% - 60% dry Ginkgo biloba extract (preferably EGb761®),
37% - 45% ethylcellulose, 0.4% - 1.0% colloidal silicon dioxide and 1.5% - 2.5%

magnesium stearate or stearic acid.
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In a further preferred embodiment the following substances and quantities are
used:

57.1% Ginkgo biloba dry extract (EGb761®) (240.000 mg)
40.5% Ethylcellulose (170.000 mg)
0.5% Colloidal silicon dioxide ( 2.000 mg)
1.9% Magnesium stearate ( 8.000 mg)

The function of these components is the following: Ginkgo biloba dry extract —
active principle; ethylcellulose — dry binding agent for direct compression,
forming the polymeric matrix producing the controlled release effect; colloidal
silicon dioxide — glidant, improves the flowability of the mixture for compression;
and magnesium stearate/stearic acid — lubricant, reduces the friction between

the mixture for compressing the tablets and the compression tooling.

Evidently, components with analogous properties which perform in the same

way can be used.

The tablet is optionally manufactured with further typical tabletting excipients,
such as fillers, binders, glidants and lubricants.

Ginkgo biloba dry extract (EGb761®) has, due to its herbal origin and the
process for obtaining it (extraction with polar solvents), a good water solubility;
as fine powder it can be mixed with the ethylcellulose polymer which is
practically non-water-soluble; the mixture of these two components can be
compressed forming a controlled release matrix. The result is a tablet with good
mechanical stability, good appearance and smooth surface, with a high content
of Ginkgo biloba extract, incorporated in a polymeric matrix, insoluble in water.
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The procedure includes the following stages:

1. Mixing the Ginkgo biloba dry extract (EGb761) with ethylcellulose and silicon

dioxide, using a container mixer.

2. Lubricating the previous homogenous mixture by mixing with a part of

magnesium stearate.

3. Granulating the lubricated mixture, compacting and dry grinding, using a

roller compactor.

4. Sieving and lubricating the resulting powder by mixing with the other part of

magnesium stearate, using again a container mixer; and

5. Compressing the lubricated powder into tablets with a hardness of 7 kp or

more, using a tabletting machine.

The tablet is optionally provided with a suitable coating, for example made of
hydroxymethylcellulose, polyethyleneglycol, pigments (such as titanium dioxide,

iron oxide) and talcum.

In the aforementioned manner, it is obtained a controlled released tablet with
Ginkgo biloba extract as a simple formulation with few ingredients, by using
common compendial excipients, with a high content of herbal extract but small
dimensions, produced with a low energy process (direct compression) and
without the use of solvents, without significant dependency of the release profile
on the tablet hardness. The product has an excellent stability inside its primary
container and there is no exposure of the active compound, or the excipients to
heating processes, or humidification with water or organic solvents which

reduces the physicochemical stress for the herbal active.
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Examples
Example 1: Preparation of controlled release tablets

2.4 kg dry extract from the leaves of Ginkgo biloba (EGb761®) were mixed with
1.7 kg ethylcellulose and with 20 g colloidal silicon dioxide, using a container
mixer. The resulting homogenous mixture was lubricated by mixing with 40 g of
magnesium stearate. This lubricated mixture was granulated, compacted and
dry grinded, using a roller compactor. The resulting powder was sieved and
lubricated by mixing with 40 g of magnesium stearate, using again a container
mixer. This lubricated powder was compressed into tablets with a weight of
420 mg (containing 240 mg EGb761®) with a hardness of 8 kp, using a

tabletting machine.
Example 2: Drug release profile
The tablets according to example 1 fulfill the requirements of the European

Pharmacopeia 6.0, 2.9.3 with respect to the definition of a prolonged release

dosage form by displaying the release profile described in the following table:

Time [min] Drug released [%]
60 22.8
180 40.9
360 62.5

Table 1: Drug release profile of flavonglycosides from Ginkgo biloba extract
determined according to European Pharmacopeia 6.0 method 2.9.3 for

prolonged release dosage forms. Batch number of the tablets: 060915
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CLAIMS

1. Controlled release tablet, characterized in that it basically contains: Dry
extract from the leaves of Ginkgo biloba in a polymeric matrix of ethylcellulose,
further comprising silicon dioxide and magnesium stearate or stearic acid as

excipients.

2. Controlled release tablet according to claim 1, characterized in that it
contains: a mixture of 45% - 68% dry extract from the leaves of Ginkgo biloba,
30% - 52% ethylcellulose, 0.4% - 1.0% colloidal silicon dioxide and 1.5% - 2.5%

magnesium stearate or stearic acid.

3. Controlled release tablet according to claim 2, characterized in that it
contains: a mixture of 52% - 60% dry extract from the leaves of Ginkgo biloba,
37% - 45% ethylcellulose, 0.4% - 1.0% colloidal silicon dioxide and 1.5% - 2.5%

magnesium stearate or stearic acid.

4. Controlled release tablet according to claim 3, characterized in that it

contains:

57.1% Dry extract from the leaves of Ginkgo biloba (240.000 mg)

40.5% Ethylcellulose (170.000 mg)
0.5% Colloidal silicon dioxide ( 2.000 mg)
1.9% Magnesium stearate ( 8.000 mg)

5. Controlled release tablet according to one of the claims 1 to 4, wherein the
dry extract from the leaves of Ginkgo biloba is characterized by the following
contents:
e 20 to 30 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,
e 4.510 8.5 % by weight terpene lactones and

e less than 10 ppm ginkgolic acids.
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6. Controlled release tablet according to claim 5, wherein the dry extract from
the leaves of Ginkgo biloba is characterized by the following contents:
e 22.0to 27.0 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,
o 2.810 3.4 % by weight ginkgolides A, B and C in total,
e 2.61t0 3.2 % by weight bilobalid and

e 5 ppm ginkgolic acids at the most.

7. Controlled release tablet according to one of the claims 1 to 6, wherein the
dry extract from the leaves of Ginkgo biloba is characterized by the following
contents:

¢ less than 10 ppm 4’-O-methyl pyridoxine and/or

e less than 20 ppm biflavones selected from the group comprising

amentoflavone, bilobetin, ginkgetin, isoginkgetin and sciadopitysin.

8. Procedure for obtaining a controlled release tablet of Gingko biloba according
to one of the claims 1 to 7, characterized in that it comprises in combination the
following stages:

1. Mixing the dry extract from the leaves of Ginkgo biloba with
ethylcellulose and silicon dioxide, using a container mixer.

2. Lubricating the previous homogenous mixture, mixing with a part of
magnesium stearate.

3. Granulating the lubricated mixture, compacting and dry grinding, using
a roller compactor.

4. Sieving and lubricating the resulting powder, mixing with the other part
of magnesium stearate, using again a container mixer; and

5. Compressing the lubricated powder into tablets with a hardness of

7 kp or more, using a tabletting machine.

9. Tablet or procedure according to one of the claims 1 to 8, wherein the
controlled release tablet is a prolonged release tablet.
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