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Abstract

The invention relates to production methods for obtaining dry extracts from
Pelargonium sidoides and/or Pelargonium reniforme, extracts obtainable according
5 to said method, and pharmaceutical products comprising such extracts. |
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Dry Extracts from Pelargonium sidoides and Pelargonium reniforme

Description

The present invention relates to production methods for obtaining dry extracts from
Pelargonium sidoides and/or Pelargonium reniforme, extracts obtained by said
methods and preparations containing such extracts.

The preparations obtained from the pelargonium species Pelargonium sidoides
and/or Pelargonium reniforme native to southern Africa are traditionally used in this
region for the therapeutic treatment of respiratory disorders and gastrointestinal
symptoms.

The efficacy of an aqueous-ethanolic liquid extract of the roots of Pelargonium
sidoides, EPs 7630, in the treatment of infections of the respiratory tract and the
ENT region has meanwhile been proven by numerous clinical studies and
observations of practical application (Kolodzie| et al., Deutsche Apotheker Zeitung
143 (12): 55 - 64 (2003)).

The effect of the exiract is caused by several therapeutically active components.
Tanning agents and coumarin derivatives are considered important therapeutic
components in Pelargonium sidoides. Such components are also contained in
extracts from Pelargonium reniforme.

Depending on their consistency, the European Pharmacopoeia classifies extracts
into liquid (liquid extracts and tinctures), semi-solid (viscous extracts) and solid (dry
extracts) preparations. Dry extracts are prepared by evaporation or removal of the
solvent used for preparation and usually have a loss in drying or water content of 5
wt.-% maximum. They have many advantages vis-a-vis liquid and semi-solid
extracts. They have better stability, are easier to handle and may be used for
preparing solid galenic dosage forms. In particular, direct use of an agqueous-
ethanolic liquid extract is ruled out in those cases where a liquid dosage form
without alcohol is desirable, for example in the administration to children.

Dry plant extracts are, for example, known from EP 0 589 921 B 1 and EP
1 037 674. These dry extracts contain carrier substances, among other things.
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EP 0 589 921 B 1 relates to thick and/or dry plant extracts having the same or a
very similar active ingredient spectrum as a corresponding liquid extract, the use
thereof and a method for producing the same. EP 0 589 921 B 1 is based on
the problem that not all of the volatile drug ingredients of liquid extracts may be
contained in the resulting thick and/or dry extracts due to evaporation of the solvent
in case of conventional drying. In addition, the exiracts disclosed may contain
pharmaceutical excipients, carrier media and/or disintegrants. Preferred
substances cited are, among others, mono- and/or polysaccharides and cellulose,
cellulose derivatives, starch and starch derivatives. The addition of the excipients
which takes place after removing the solvent of the original liquid extracts has the
object of preventing the escape of volatile components to any significant extent
during the subsequent processing to obtain pharmaceuticals.

EP 1 037 647 B 2 relates to dry medicinal plant extracts from Passiflora, Agnus
castus, Crataegus, Gingko, stinging nettle extract, valerian, Cimicifuga root or
rootstock and/or Cynara for peroral application wherein the non-volatile phase of
the extract is bonded to a carrier | which is solid at room temperature and is
selected from polyethylene glycols, polyvinyl alcohols, polyvidone acetate and/or
polyvinyl pyrrolidone as well as a carrier |l which is selected from alcohol-insoluble,
water-insoluble, water-swellable carriers solid at room temperature and or alkaline
earth metal and/or alkali metal carbonates including hydrogen carbonates In
microdisperse form and/or in the form of a semi-solid or solid solution, optionally in
addition to other excipients and/or additives. Such extracts are characterised by a
release of the plant ingredients which is defined with regard to extent and speed.

However, we are faced with a problem in the preparation of pelargonium dry
extracts, namely that the dry exiracts obtained by direct drying of pelargonium li-
quid extracts will not dissolve completely even in a large soivent excess in
physiologically compatible, primarily aqueous and or aqueous-alcoholic solvents
including mixtures of water and polyols and, optionally, alcohols (cf. comparative
examples 1 - 2). On the one hand, this makes the production of liquid preparations
from these dry exiracts difficult, while the efficacy of the dry extracts may be
generally affected on the other.

Therefore, it Is the object of the present invention to provide dry extracts from
Pelargonium sidoides and/or reniforme having improved solubility.
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Dry extracts prepared by the method of the invention are at least somewhat soluble
In physiologically compatible solvents. According to the European Pharmacopoeia,
5" ed., they dissolve practically without residues at a ratio of at least 1 g of dry
extract to 100 ml of solvent and thus vyield a clear or opalescent solution without
any sediment. Said opalescence is not higher than the opalescence reference
suspension of the European Pharmacopoeia, 5" ed. (corresponding to 60 NTU =
Nephelometric Turbidity Units). '

Surprisingly, it has now been found that the solubility of dry extracts from
Pelargonium sidoides and/or Pelargonium reniforme is significantly improved if
carrier substances selected from the group of saccharides and sugar alcohols are
added to the extract solutions used before conversion to a solid form by drying.
This effect is particularly surprising as the solution characteristics of dry extracts
prepared by the conventional route in physiologically compatible solvents cannot

be improved by simple admixing of these carrier substances (see comparative
examples 3 - 8).

The improved solubility of the dry extracts of the invention is particularly
advantageous if the dry extracts are processed with the customary excipients to
obtain (coated) tablets. In this case, a particularly favourable release of the active
Ingredient can be achieved by using the dry extract of the invention. Typically, this
will be demonstrated in accordance with the method 2.9.3.5 of the European
Pharmacopoeia, 5" ed., ‘Prufung der Wirkstofffreisetzung aus festen
Arzneiformen" (testing the release of active ingredients from solid dosage forms). A

good release of the active ingredient from the dosage form is a prerequisite for a
good efficacy.

The extract solutions of Pelargonium sidoides and/or Pelargonium reniforme (i.e.
solutions of the starting extract) to be used in the method for preparing the dry
extracts of the invention may be obtained, for example, by first extracting dried and
comminuted roots of Pelargonium sidoides and/or Pelargonium reniforme with
water and one or more aqueous-alcoholic solvents or one or more aqueous-ketonic
(.e. aqueous-acetonic) solvents by the conventional route, for example at
temperatures of 10 to 100°C. Where necessary, the drug residue is slightly
squeezed out and the crude extract optionally filtered. It is preferred to use
mixtures of water and a monohydric Cy-Cs alcohol selected from methanol,

ethanol, 1-propanol and 2-propanol for preparing the solution of the starting
extract.
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The water portion of the aqueous-alcoholic or aqueous-ketonic solvents is
preferably at least 50 wt.-% and preferably at most 95 wt.-%. It is preferred to
prepare the liquid extract by percolation with an aqueous-ethanolic solvent,

optionally after prior mashing with an aqueous-ethanolic solvent in accordance with
EP 1429 795.

Other suitable extract solutions are also described in DE 10 2004 063 910, for .
example, especially in para. [0017] and examples 3 and 4. The disclosure of the
two latter publications is expressly included by reference with regard to the
preparation of extract solutions.

After that, a solid carrier substance is dissolved in the liquid extract thus obtained.
Alternatively, several solid carrier substances may be used. The mass ratio of the
carrier substance(s) to the dry residue (determined in accordance with the
European Pharmacopoeia, 5" ed., by three hours of drying at 100 to 105°C) of the
extract solutionis 1 :4t09: 1, preferably 1:1to6: 1, especially2:1to5: 1.
The solution is concentrated and dried by the usual methods, for example at a
pressure of 0.001 bar to atmospheric pressure and a temperature of 20 to 100°C.
Alternatively, the carrier substance(s) may be added during the concentration step.

Suitable carrier substances are monosaccharides such as fructose, galactose,
glucose, xylose and/or oligosaccharides such as a-cyclodextrin, B-cyclodextrin, y-
cyclodextrin, hydroxypropyl betadex, lactose, lactulose, maltose, raffinose,
saccharose, trehalose and/or polysaccharides such as chitosan, chitosan
hydrochloride, dextran, dextrin guargalactomannan, gum arabic, hydroxyethyl
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, inulin,

maltodextrin, methylcellulose, methylhydroxyethyl cellulose, polydextrose and/or
sugar alcohols such as erythritol, isomalt, lactilol, maltitol, mannitol, sorbitol, xylitol.

Another subject matter of the invention are dry extracts from Pelargonium sidoides

and/or reniforme that may be obtained by the method of the invention.

Another subject matter of the invention are preparations containing said dry

extracts, optionally in combination with other substances such as active ingredients
and/or excipients.

These preparations may be drugs, food products, medical products, cosmetic
products or consumer products, for example. Food products should especially be
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interpreted as dietetic food products, food supplements as well as medical fooq,
health food and dietary supplements.

The dry extracts of the invention may be processed together with the customary
excipients to obtain solid preparations such as powders, granulates, pellets, tablets,
capsules or coated tablets. Excipients suitable for use may be the customary fillers,
binders, disintegrants, lubricants and, optionally, aroma and flavouring agents and
coating agents for coated tablets. The customary excipient oils and fats may be used
as fillers in the preparation of soft capsules; the shell of the soft capsules may be
made of gelatine, for example. The dry extracts according to the invention may be
processed with the customary excipients to obtain liquid preparations such as
solutions, sprays, emulsions and suspensions. Common solvents, solubilisers,
stabilisers as well as aroma and flavouring agents may be used as excipients.
Dosing is selected in such a manner that a quantity of the dry extract is taken per
day which corresponds to 2 to 1,000 mg, preferably 5 to 400 mg, and especially
preferably 10 to 200 mg of dry residue of the liquid extract used for preparation.

Accordingly, an embodiment of the present invention relates to a method for

preparing a dry extract from the ground root of Pelargonium sidoides or Pelargonium
reniforme with improved solubility, comprising:

(@)  preparing an aqueous or agueous-alcoholic or aqueous-ketonic solution of a
starting extract from the ground root of Pelargonium sidoides or
Pelargonium reniforme, the alcohol in the aqueous-alcoholic solution
being a monohydric C4-C5 alcohol selected from methanol, ethanol, 1-
propanol and 2-propanol,

(b) adding a solid carrier substance or several solid carrier substances selected
from the group of mannitol, saccharose and maltodextrin, the mass
ratio of the carrier substance to the dry residue of the solution of the
starting extract being 1 : 4to 9 : 1, ana

(C) evaporating and drying the extract solution thus obtained to yield the dry
extract.
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Examples

The following solvents A and B were used in the comparative examples 1 to 8 and
the examples 9 to 14:

5
Solvent A:
Ethanol 96 vol.-% 10 parts by mass
Glycerol 85 wit.-% 20 parts by mass
Water 70 parts by mass
10
Solvent B:
Glycerol 85 wt.-% 10 parts by mass
Xylitol 10 parts by mass
Water 80 parts by mass
15

Comparative Examples 1 to 8:

28 kg of ethanol (35 wt.-%) were added to 14 kg of ground root of Pelargonium
sidoides and stored at room temperature for 20 hrs. Afterwards, the mixture was

20  percolated with 112 kg of ethanol (6 wt.-%) for 10 hrs and then filtered. The dry
residue of the filtrate was 1.78 wt.-%.

50 kg of this liquid extract were dried at 50°C under vacuum (up to 18 mbar).

25 1 g each of the dry extracts obtained was mixed with 100 ml of the solvent A or B,
optionally after thorough mixing with 4.55 g of a carrier substance in a mortar.

Comparative

example No. 1 2 3 4 o 6 7 8

Dry extract 1.00 g 1.00 g 1.0¢ 1.00 g 1.00 g 1.00 g 1.00 g 1.00 g
Mannitol 4.55¢ 4.55 ¢

Saccharose 4.55¢ 4,55 ¢

Maltodextrin 4.55 ¢ 4.55 ¢
Supernatant

opalescence 1.5 6.5 1.84 3.8 1.8 4.2 14 115
(NTU)

Solvent A B A B A B A B
Sediment + + + + + + B +




10

15

20

25

30

" CA 02682894 2009-10-05
Doc. No.: 106-61 CA/PCT Patent

The dry extract was not completely soluble. All of the solutions showed a sediment.

Examples 9 10 10 (examples according to the invention):

28 kg of ethanol (35 wt.-%) were added to 14 kg of ground root of Pelargonium
sidoides and stored at room temperature for 20 hrs. Afterwards, the mixture was
percolated with 112 kg of ethanol (6 wt.-%) for 10 hrs and then filtered. The dry
residue of the filtrate was 1.78 wt.-%.

1.25 kg of mannitol were dissolved in 15.4 kg of this liquid extract. The solution
was dried at 50°C under vacuum (up to 18 mbar).

5.55 g each of the dry extracts obtained (corresponding to 1 g of the native portion
and 4.55 of mannitol) were mixed with 100 ml of solvent A or B.

Example No. 9 10
Dry extract with mannitol 5.55¢ 5.55¢
Opalescence of the solution| 3.2 2.6
(NTU) ‘

Solvent A B
Sediment - -

The dry extract dissolved completely. Both solutions showed no sediment.

Examples 11 to 12 (examples according to the invention):

28 kg of ethanol (35 wt.-%) were added to 14 kg of ground root of Pelargonium
sidoides and stored at room temperature for 20 hrs. Afterwards, the mixture was

percolated with 112 kg of ethanol (6 wt.-%) for 10 hrs and then filtered. The dry
residue of the filtrate was 1.78 wt.-%.

1.19 kg of saccharose were dissolved in 14.7 kg of this liquid extract. The solution
was dried at 50°C under vacuum (up to 18 mbar).

9.55 g each of the dry extracts obtained (corresponding to 1 g of the native portion
and 4.55 of saccharose) were mixed with 100 ml of solvent A or B.
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Example No. 11 12

Dry extract with saccharose 5.55¢ ' 5.55¢

Opalescence of the solution | 4.2 2.0

(NTU)

Solvent A B

Sediment - -

The dry extract dissolved completely. Both solutions showed no sediment.

Examples 13 to 14 (examples according to the invention):

28 kg of ethanol (35 wt.-%) were added to 14 kg of ground root of Pelargonium
sidoides and stored at room temperature for 20 hrs. Afterwards, the mixture was
percolated with 112 kg of ethanol (6 wt.-%) for 10 hrs and then filtered. The dry
residue of the filtrate was 1.78 wt.-%.

1.34 kg of maltodextrin were dissolved in 16.5 kg of this liquid extract. The solution
was dried at 50°C under vacuum (up to 18 mbar).

0.55 g each of the dry extracts obtained (corresponding to 1 g of the native portion
and 4.55 of maltodextrin) were mixed with 100 ml of solvent A or B.

Example No. 13 14
Dry extract with maltodextrin 5.55 ¢ 5.55 ¢
Opalescence of the solution | 4.7 33
(NTU)

Solvent - A B
Sediment - -

The dry extract dissolved completely. Both solutions showed no sediment.
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1.

Claims

A method for preparing a dry extract from the ground root of Pelargonium si-
doides or Pelargonium reniforme with improved solubility, comprising:

(a)

(C)

preparing an agueous or agueous-alcoholic or aqueous-ketonic solution of
a starting extract from the ground root of Pelargonium sidoides or Pelar-
gonium reniforme, the alcohol in the aqueous-alcoholic solution being a
monohydric C¢-C5 alcoho! selected from methanol, ethanol, 1-propanol
and 2-propanol,

adding a solid carrier substance or several solid carrier substances select-
ed from the group of mannitol, saccharose and maltodextrin, the mass ra-
tio of the carrier substance to the dry residue of the solution of the starting
extract being1:41t09: 1, and

evaporating and drying the extract solution thus obtained to yield the dry
extract.

The method according to claim 1, wherein water-methanol mixtures, water-

ethanol mixtures, water-1-propanol mixtures, water-2-propano! mixtures or water-

acetone mixtures are used to prepare the solution of the starting extract.

The method according to claim 1 or 2, wherein water-methanol mixtures, water-

ethanol mixtures, water-1-propanol mixtures, water-2-propanol mixtures or water-

acetone mixtures are used to prepare the solution of the starting extract, the wa-

ter proportion of the mixtures being at least 50 wt.-%.

The method according to claim 2 or 3, wherein the water proportion of the mix-

ture used for preparing the solution of the starting extract is 95 wt.-% maximum.

The method according to any one of the claims 1 to 4, wherein the mass ratio of
the carrier substance to the dry residue of the solution of the starting extract is 1
1to6: 1.

The method according to any one of the claims 1 to 4, wherein the mass ratio of

the carrier substance to the dry residue of the solution of the starting extract is 2 :
1tod5: 1.
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/. A dry extract from the ground root of Pelargonium sidoides or Pelargonium reni-
forme which is obtained according to the method of any one of claims 1 to 6 con-
taining a solid carrier substance or several solid carrier substances selected from
the group of mannitol, saccharose and maltodextrin.

3. A preparation containing the dry extract according to claim 7, and one or more
customary excipients.

9. A pharmaceutical product containing the dry extract according to claim 7, and
one or more customary excipients.

10. A food supplement containing the dry extract according to claim 7, and one or
more customary excipients.

10
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