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WI) 200611 1 71 6 9 PCT!EP2006/004029 -f Improved method for
preparing ginkgo extracts having a low content of 4'-O-methyl pyridoxine
and/or biflavones 5 The present invention relates to an improved
Wachisidpifhethod for preparing an extract from ginkgo bilobaiering @o4029
reduced content of 4'-O-methyl pyridoxine and/or biflavones, wherein the
depletion is effected by filtration over-an-adsorber resin and/or an ion
exchanger and the substances to be removed are retained on to the resin.
The invention further relates to an extract from ginkgo biloba having a
reduced content of 4'-O-methyl pyridoxine and/or biflavones which is

obtainaple bz the method according to the present invention, as well as to
its use. SIREE 8@0’5‘8é§°8>ff?5&§eﬁ8ﬁﬂ?ﬂé’l’é‘g\%ﬁ'ﬁft@ﬁ&ﬁ@%ﬂ&%%‘@‘%ed

as a medicasditent ot ThHRynasehsupsniyaised fordive bRRimAOf
different kinds of dementia and symptoms thereof as well as cerebral and
gerlpheral blood circulation disorders. Ingredients, the efficacy is

ThEBEGSRRY MtANHPE f&ipissettdonew (giidondEskpBnat addbilobatia)g an

eaSthtellfr@Srgb(ﬁQ&ﬂQﬁ&ﬁeﬂw’k@é Buewetity kapneptesel and. methyt pyridoxine
amnetin Ieave 0 blloba

avoH a %‘ f%llso contain component

oot 20 contr ute RGeS Etitdey, But'lvat éf?f‘n?é(?rb@“ adsorber
rqrégp@ﬁé(l@reamrqisksmmcdeareff&rnssmbaddumtmmnmmvptame retained on
tRgregienihsurDAB SRS aelg{seghgssncamaeﬁﬁeﬁ il ooolrig%th%a\{mg a

(%ndoxme and biflavones. In a ginkgo extract, whi cious and

S
EIEOIIRB! Y D SRR IEIG NS 306/ o Siflavenestyvhisipisibleinable

bthesereethpourdsreheuid theipreidbe preseniioihedarsest passiple 25
extent. 4'-O-methyl pyridoxine may cause symptoms of poisoning such as
convulsive sei- zures and unconsciousness. Thus, this compound is also

Sieferrdaarias gwkgetsideim theelbilaomégttuibishn aimkgeexisbit ardica-

il ma@w&&@@a&%@@@%%@%m&@% AREUGS 1 HURSEs de mentia and

biflavones contained in ginkgo are predomi- nantly the compound
BB ST IO 3RS 5L RO ER c Sohspifian cisorders.

Ingredvents the efficacy is associated with, are terpene lactones (ginkgolides A, B,
C and bilobalide) as well as glycosides of flavones (quercetin, kaempferol and
isorhamnetin). The leaves of ginkgo biloba also contain components which do not
contribute to the desired efficacy, but which may be responsible for risks and side
effects. In addition to unpolar plant ingredients such as ginkgolic acids, those
components are 4'-O-methyl pyridoxine and biflavones. In a ginkgo extract, which
is efficacious and at the same time as safe as possible and as low in side effects

as possible, these compounds should thus not be present to the largest possible

extent.

4’-O-methyl pyridoxine may cause symptoms of poisoning such as convuisive sei-
zures and unconsciousness. Thus, this compound is also referred to as ginkgo-
toxin. The biflavones contained in ginkgo exhibit an immunotoxic potential and
may elicit contact allergies. These biflavones contained in ginkgo are predomi-

nantly the compounds amentoflavone, bilobetin, ginkgetin, isoginkgetin and
sciadopitysin.



WO 2006/177169 PCI/EP2006/004029 -2- 4'-O-Methyl pyridoxine: OCH

HO ~\OH H3C rHJ 5 Biflavones: OR 3 AHO OH o A mentoflavone: R' =

R2 =R3 =H Bilobetin: R'= R3 = H, R2 =0CH3 10 Ginkgetin: R3=H, R'
=@ dahhddsoginkgetin: R' = H, R2 = R3 = OCH3 SciadopifysifiRit /004029
R2 = R3 = OCH3 Methods for depleting 4'-O-methyl pyridoxine and
simultaneously biflavones as 15 well as4he extracts obtained are already
described in EP 1 037 646 B1. Therein, 4'-O-methyl pyridoxine is retained
using an acidic cation exchanger and the bifla- vones are adsorbed on
a&tj&qﬁdt alrboF']. (I):’)(rie1;erably these depletion steps are car- ried out after
stepf) 0 e%){e%ocf]a(’:cording to EP 1 037 646 B1 (page 3), i.e., after
“treating the solution with a lead compoun@@t.an insoluble polyamide”.
The 20 method of EP 1 037 646 B1 is based on the method originally
described in DE 39 40 091 C2. 68 PC'F/EP20061004029
3 In EP 1 037 646 B1 the depletion gt {he biflavones and 4'-O-methyl
pyridoxine is carried out at a stdfje of the method (step f)), wherein
relatively high contents of lead salts and ammonium salts are present

such that an increased amount of ion exchanger has to be employed.
5 Biflavones:

Amentoflavone: R'=R?=R®=H
Bilobetin: R'=R®=H, R? = OCH,
10 Ginkgetin: R*=H, R'=R? = OCH,
Isoginkgetin: R'=H, R*=R%= OCH,
Sciadopitysin: R'=R?=R®= OCH,

Methods for depleting 4’-O-methy! pyridoxine and simultaneously biflavones as
15 well as the extracts obtained are already described in EP 1 037 646 B1. Therein,
4’-O-methyl pyridoxine is retained using an acidic cation exchanger and the bifla-
vones are adsorbed on activated carbon. Preferably these depletion steps are car-
ried out after step f) of the method according to EP 1 037 646 B1 (page 3), i.e.,
after “treating the solution with a lead compound or an insoluble polyamide”. The

20 method of EP 1 037 646 B1 is based on the method originally described in
DE 39 40 081 C2.
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5 Furthermore, the depletions of biflavones and 4'-O-methyl pyridoxine are
de- scribed and claimed in combination only, However, depending on the
limits to be possibly established in the future and in view of the
wedgement of as low a modi- fication of the extract compositiop as, e 004029
possible, it may be desirable to remove the 10 biflavones or 4'-O-methyl
pyridoxine only. Furthermore, the conténts of less than 50 ppm of
4'-O-methyl pyridoxine and less than 100 ppm of biflavones which are

irpgfpredos B4 @371&496%191‘?6@ Shill Y?Qr@ﬂgggf’\té\éecynglghoswegﬁ\ u[é){ngoxme is

646 B1 does not describe a comparative example, 15 also t

act
S BbpIStRRERNIBG N eLatRIRBL D aHdesedanAstivel s ferents of
lethis sefierendeahhusyiitis thiesobje obrendet woghthieaprasantrinertiomtint of ion

e%p\gggeg methe ef%rnpgg% grlng ginkgo extracts having a low content of
4'-O-methyl pyridoxine an /or a low 20 content of bioflavones which does

not have the disadvantages indicated above and, in particular, wherein
FWﬂHéﬁﬁMﬁéablﬁea@W;Qéﬂﬁﬁ‘é|mxﬁmﬂ&d%?f@emt®% pkswsﬂoxw@'%e de-

eads,to con ents t4'-0O eth oxine of less han ppm ref-
%l%ld es(g#w m C é? cu Yy ?&fg‘r’leerdﬁsﬁée ea“fﬁ‘lﬁr to be

Dzswmteﬁtahﬂsmmvoﬁ@sfmwesamhmmm tprefemhlgri&ﬁs tfars 16w a modi-
fiRMA tRaTichiR v oheBURg less L BIRP high leads to

lextracts haV|n%)fprefer(%gFg colntents 0 flav'on0|c{igs'%%? Zb\ég tg%gg??ﬁ Q%’&Shove the
bilaYeasRAY HretentaY PYHPEIPOM) Y terpene lactones of 4.5 to 8.5%

by weight (particularly preferred 5. O to 7.0%, preferably 2.8 to 3.4% 30

2 6'[ b| bal d f k oli id
F%g%rﬁggrlrl't%%srﬁc\)%tg%&%erem sg%sconpents Pl)ﬁg W:\/Igr)%o X gln ’%ﬁ%’lﬁ%s é‘[d less

therpdRe Rrfo e DHRSM RS TWhigh 28 teDies the@bﬂg@aaganaeam,aaeam com-

p@rmméﬂjgﬂaég B 1/652896/BA485&: b LsEifh P32 MIHRIRA example,
Ellob d) a Egngf ginkgalic acids (5 ppm at the most) fulfil the requirements

alsqrB Bgmc%?ﬂg 105 tﬁb%igcﬁégmp!es 2 and 3 cannot be seen

from this reference.

Thus, it is the object underlying the present invention to provide a method for pre-

paring ginkgo extracts having a low content of 4’-O-methyl pyridoxine and/or a low

content of bioflavones which does not have the disadvantages indicated above

and, in particular,

® wherein well recyclable and/or very inexpensive adsorbents are employed,

© which leads to contents of 4’-O-methyl pyridoxine of less than 20 ppm, pref-

- erably less than 10 ppm and particularly preferred less than 2 ppm and/or

contents of biflavones of less than 20 ppm, preferably less than 10 ppm and
particularly preferred less than 5 ppm and

® which leads to extracts having preferred contents of flavonoides of 20 to 30%
by weight (particularly preferred 22.0 to 27.0%), of terpene lactones of 4.5 to
8.5% by weight (particularly preferred 5.0 to 7.0%, preferably 2.8 to 3.4%
ginkgolides A, B and C and 2.6 to 3.2% bilobalid) and of ginkgolic acids (5
ppm at the most), wherein said contents of flavonoids of 22.0 to 27.0%, of

terpene lactones of 5.0 to 7.0% (2.8 to 3.4% thereof ginkgolides A, B and C
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Arzneibuch"; DAB). 5 According to the DAB the flavonoids are determined

in the form of quercetin, kaempferol and isorhamnetin after acidic

hydrolysis and calculated as flavonoid glycosides. This object could be

solved b separating the biflavones using adsorber resins to and/or

se\ﬁgr%‘fﬁ% '15-methyl pyridoxine via acidic ion exchangers. InP6ER396/004029
produce the extracts according to the pregent invention, preferably the
following method is carried out, wherein steps a) to i) as well as m) are

essentially ,descri lready in. 9.40 091 C2, the total disclosure

contenf 8?4 v%ht?j? , !lgr)i%ﬁéaf){é?fﬁ%ﬁﬁ F\%ﬁ#’?&%’é%%%ﬁ‘é%‘l‘éi@ g6 the RRBYRIdhe most)
shall béuificdhsorgtediiatocthis pfetent @GpplieatidPhbymefensnge: a)03 (“Deutsches
extracting tag|Rarepaiginkgo biloba (drug) at a temperature of 20-100C,

pref- erably 40-60C, using water-containing acetone having a content of

20-90% by weight, a water-containing alkanol having 1 to 3 carbon atoms

(metbaidtgetbael, RAB-piepasad ariddsapr opareehiasd acamert®f of quercetin,
2Q-909 ight. hydrous_methangl, wherein the ratio drug : .
Sgﬁe&)ﬁﬁ%ﬁfg\ﬁlﬁ{%@tg %%%t{)x ﬁé%* prefera iyidlzygy 6@?‘6, D) secﬁglcr‘é%ﬁegdtﬁg flavonoid

orgiARSEWIGent by evaporating the solvent to a content of 10% by weight
at the most (preferably 5% by weight at the most), wherein water may 25

be added.during the final distillation steps, c) diluting the remaining

al Eo ST BN Pt 0SSE b TBr 3o 2% Ly Memoroer resins
(pesfdieibiy B atre0ss Oyraaigh thyddolkinge thie sciditoiotosadeamgperature

below 25C (preferably about 10 to 12C) and allowing the remaining

aowieous solution to stand until a precipitation is formed, 30 d) treating the

re

ARG RRIeUS L INRiSHRBS ARRRAItent UhateTgsentiabRntiom preferably the
CORIRINING Ut dtD ¥ byrnedobit PRFiTeiarbidpeiared 12 RaPde By are essentially

oGRS I S D SRS or i, i
mixaiewdméthykesihgtkistdhe dietbisatbtiee (prefecablyhalicbaiicofi@ibied into the
4:8r#3ent application by reference:
a) extracting the leaves of ginkgo biloba (drug) at a temperature of 20-100°C, pref-
erably 40-60°C, using water-containing acetone having a content of 20-90% by
weight, a water-containing alkanol having 1 to 3 carbon atoms (methanol, ethanol,
n-propanol and isopropanol) and a content of 20-90% by weight or anhydrous
methanol, wherein the ratio drug : solvent amounts to 1:4 to 1:20, preferably 1:5 to
1:10,
b) separating the organic solvent by evaporating the solvent to a content of 10%
by weight at the most (preferably 5% by weight at the most), wherein water may
be added during the final distillation steps,
c) diluting the remaining aqueous solution with water to a solids content of 5 to
25% by weight (preferably 15 to 20% by weight), cooling the solution to a tem-
perature below 25°C (preferably abbut 10 to 12°C) and allowing the remaining
aqueous solution to stand until a precipitation is formed,
d) treating the remaining aquéous solution with ammonium sulfate (preferably to a
content of up to 40% by weight, particularly preferred 25 to 35% by weight) and

subsequently extracting the solution at least once using methyl ethyl ketone or a
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particular 6:4), e) concentrating the extract obtained (preferably to a solids
content of 50 to 70% by weight) and diluting the extract with a mixture of
ethanol and water to obtain a s solution containing 50% by weight water
w9 R0%e-hy,weight ethanol and having a solids content of 1}9%; b Weight,
f) treating the solution with a lead compound (preferably with BT (,’29
lead hydroxide acetate, lead nitrate ersan aqueous suspension of lead
hydroxide) until a change in colour from brown to umber occurs, or an
' ' rabl ide amide 6.6 or -
e o s e i 2. i
PaBiGHEH Biihg an aliphatic or cycloaliphatic solvent having a boiling point
epfcﬁﬁdé»ﬂm@gl h)»@_cem@mrﬁ@wmag (@Al h myawgwc%@a@é%t%wmb 70%
su ently treating. is the solutign with ammonium sulfate an
béxvtgr%%g‘ gat?% é@%‘{? ntr\]/\%tﬁ)?tﬁ%%#y %%h?/l TREtE e A SRRSO RO G ptain a
s pietcranipinhieceh tabednmalel wedeic et b s avitghn etirarno|auhtenting a
s8li@beyhii 8t fremastyaghed with ammonium sulfate to a content of
0% by weight and extracted with the solvent in a ratio of 8:2 to 5:5,

20% t ( .
PobsriRB NS 209597 chienirathgaRwatgshie prasdbidihdaas acepts lead
hgdnieiieoh S&ate7 024doyitmeight d) dipsebisgthpaanceriraadmatroxide) unti
amproduct i?l %Wﬂﬁﬁéﬂﬂ%?o%%&%{)%%? toocnggraa,/n(gr %Rt.%gggll%ﬁgten%mge (pref-

fiﬁtratlon over an adsorber resin and/or an ion exc aﬁa

eVaRbYeRPivRIAIGS- O5 BRAYRIBISR BSramovedirkastaiabionphe ebdimantbolyvi-

deneliying the concentrate (preferably at a maximum temperature of 60 to

0C) under redyced pressure to obtain a dry extract having a water }
o S e M R R RTARE O e G RyRT ving
atbelepresshoibieitidofiat the de- pletion step is carried out at the end

h?fégﬁc@ﬁpgﬂggRhg%ﬁwﬁmm&%alﬂ%}ﬁg—gwgﬁolic solution, subsequently treating
the solution with ammonium sulfate and extracting the solution with methyl ethyl
ketone and ethanol, (the solution is preferably concentrated under reduced pres-
sure to an ethanol content of about 5% at the most, added with ammonium sulfate
to a content of 20% by weight and extracted with the solvent in a ratio of 8:2 to
5:5, preferably 6:4),

i) concentrating the organic phase obtained to a solids content of 50 to 70% by
weight,

k) dissolving the concentrate in an aqueous alkanol having 1 to 3 carbon atoms
and optionally filtering the product,

I} filtration over an adsorber resin and/or an ion exchanger, wherein the sub-
stances to be removed are retained on the resin and

m) drying the concentrate (preferably at a maximum temperature of 60 to 80°C)

under reduced pressure to obtain a dry extract having a water content of less than
5%.

It is the advantage of the method according to the present invention that the de-

pletion step is carried out at the end of the method. Thus, a smaller amount of the
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WO 20061177169 PCT/EP2006/004029 -6 ion exchanger has to be
employed and particularly low contents of 4'-O-methyl pyridoxine and/or
biflavones are obtained. Preferred adsorber resins in step |) are resins
b@&ggo%‘rbggtignally substituted sty- 5 renesidivinylbenzenes such as
Diaion HP-28 HP-21 or Sepabeads SP-207 and SP-850. Pref&fraEFHe/004029
exchangers are strongly acidic ion exchangers such as Merck | or
Amberlite IR-120. The filtration optionally includes the usual rinsing us- ing
fi 0 nal in ste is, aqueous methanol,
e e e B2 ey SR G000y ety meny
r@%é@ﬁ\ﬂﬁyﬁ‘ﬁ%r@%ﬁ%ﬂ?é@ﬁé&ﬁ%@ﬂ%ol, a concentration of 40 to 60%
by weight being particu- larly preferred. A subject of the present invention

e ?xtragts,din R)ar.ticular'dr e trarﬁ:s, which are obtainable by the , :
method AcEOTNg Td TRe prosetPiM Bt 6FeLIdRARRh Wk ARieHRllv substituted sty-
foHowsid) vwoyltemaetess shah 206 ppapprefer2blyHesz1thanSE) ppeadndin207 and
papiguiar Iessdhan %H%Q&&d@@@l&ﬂﬂ%%l}ﬁﬁ%@ rié%séﬁh%gnzoers such as
ppm, preferably less than 10 ppm and in particular less than (ﬁ me
b’g’\‘a Q" AIPRRSAROR; 'aibjdbeofiifrliBreseHp ibrinsivaes therastlifinsing us-
paridutdredryobiertratie; wb'ﬂ;]p%&au??mﬁhlftﬁys Wﬁiﬁm@@t@ﬁﬁ@@ﬂﬁgg ethanol,
the [ [ n ich exhibit the fo rther contents: ,
26 BT e S S d BB AR o GG, Acsrgervel.
geieglversiieprefetadnps 8 ¢orTcenralianail MO K1 facteeighiameing particu-
legs\hasidQdepm, preferably not more than 5 ppm ginkgolic acids. 30 A

further subject of the present invention are extracts, in particular dry
extracts, which are obtainable by the method according to the present

ifventgeraottdilesexhibitdhtdol wisgieanie Mg INCURAAET @R %PEhich are
I%%%%%A%Q%% %n%thod according to the present invention and which exhibit the

following contents:

e less than 20 ppm, preferably less than 10 ppm and in particular less than

2 ppm 4’-O-methyl pyridoxine and/or

® less than 20 ppm, preferably less than 10 ppm and in particular less than 5
ppm biflavones.

Furthermore, subject of the present invention are extracts, in particular dry ex-

- tracts, which are obtainable by the method according to the present invention and

which exhibit the following further contents:

e 20 to 30% by weight, preferably 22.0 to 27.0% by weight flavonoids,
® 4.5 to 8.5% by weight, preferably 5.0 to 7.0% by weight terpene tactones and

o less than 10 ppm, preferably not more than 5 ppm ginkgolic acids.

A further subject of the present invention are extracts, in particular dry extracts,
which are obtainable by the method according 1o the present invention and which

exhibit the following contents:
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7 0 20 to 30% by weight, preferably 22.0 to 27.0% by weight flavonoids, 0
2.5 t0 4.5% by weight ginkgolides A, B and C in total, preferably 2.8 to
3.4% by weight ginkgolides A, B and C in total, 5 2.0 to 4.0% by weight,

wjelsrably 4.6 to 3.2% by weight bilobalide, less than 10 ppm, preferably
not more than 5 ppm ginkgolic acids and less than 20 ppm, }[S%?g?’azg(if/?%‘%%g

than 10 ppm, particularly preferred lesg -than 2 ppm of 4'-O-methyl
pyridoxine and/or less than 20 ppm, preferably less than 10 ppm and
particularly preferred less 10 than 5 ppm of biflavones. According to the
European Pharmacopoeia, dry extracts generally have a dry residue of at

* least0B%B L Weiyhioht Misdesstraci® Actobdiflyddihegiobsdat inveation

. Can dimipis [ ; owder nules, tablets, dragees .
(cog?fd%ams)%}%ﬁg?lgg?{)%%?agbﬁygfﬁwg[]?1'Brt zér”tcf) ﬁ?faepggc%)(ley %ebgetf)s? 4%
the R%W&Ieh ginkealivrs duikBrIghamiriebutically. ac- ceptable adjuvants

- such asdactmses calipse prliepsbioxise, §rossamelioss Bifbalide,

magnesium stearate, and pressed into tablets which are optionally

* proVid&d Ritn' 8 BBEuREHIRI 2Bk, M hrTbfe PREYEIBRIOlC acids and

« hydisseymeinyice faloseseadyaty|RRegIMER!, 1BIGPRNSASHANAE HANMTG ess
d'O)ﬂgeri on oxu;%) d taé%ﬂm. The extract according to the present
inventiors CA a0 be e M Epalés2B¥®bnally under the addi- tion of

- adjlwsntbauco apstapititersbillersandihs emTheidesaseds s webithald jess

10 tp, Og . preterably 50 to 1000 mg and particularly preferred 100 to
500 m&g?% %téc@ﬁargoargﬁrﬁinistered per day. A further subject of the

present invention are medicaments, food products and other preparations

AGengiIniNethrsermxsasisn qpﬂenaﬂxd%&&a]bmﬂemm0%%%&4 Sﬁggses dry

such as active ingredients and/or pharmaceutically acceptable adju
re\?é‘i‘fs. P 1B FobPHrSER as used herein particularly refers to dietetic

food products, dietary supplement products as well as medical food and
TH&GE@&Ya%@éBé%%%E%VM% %999&&%%39§t|§r? Iz/a%?’o%ogc%%gé gr%d in the form of
powders, granules, tablets, dragées (coated tablets) or capsules, preferably orally.
In order to prepare tablets, the extract is mixed with suitable pharmaceutically ac-
ceptable adjuvants such as lactose, celiulose, silicon dioxide, croscarmellose and
magnesium stearate, and pressed into tablets which are optionally provided with a
suitable coating, for example made of hydroxymethylcellulose, polyethyleneglycol,
pigments (such as titanium dioxide, iron oxide) and talcum. The extract according
to the present invention can also be filled into capsules, optionally under the addi-
tion of adjuvants such as stabilizers, fillers and the like. The dosage is such that

10 to 2000 mg, preferably 50 to 1000 mg and particularly preferred 100 to 500 mg
extract are administered per day.

A further subject of the present invention are medicaments, food products and
other preparations containing theée extracts, optionally in combination with other
substances such as active ingredients and/or pharmaceutically acceptable adju-
vants. The term "“food product” as used herein particularly refers to dietetic food

products, dietary supplement products as well as medical food and dietary sup-
plements,
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-8- Examples Preparation of the extract solution used in Examples | and 2
as well as in 5 Comparative Examples 1 and 2 Dried leaves of ginkgo
biloba (drug) were extracted at a temperature of about 50C using seven
ti ' ight (w/w) (i.e. drug-solvent ratio is 1:7) made up of
arc&‘i%r?g%gt\gr&%omo (wlw) (step a)). 10 The organic solvent wa$ TAfgEIgp/004029
separated from the extract (step b)) and the re- maining concentrated
agueous solution was diluted with water to a solids content of about 10%
by weight. The solution was cooled to a temperature of about 12C under
agitation and the resulting precipitate was removed (step c)). 15 About
36%@hyphesight ammonium sulfate was added to the remaining aqueous
solution and the solution formed was extracted using a mixture of methyl
ethyl ke- tone and acetone in a ratio of 6:4 (step d)). 20 The extract

obfSRAANAR BFJRs exttarseletian wieddRcERRREIERY chdiRess wad! as in
diligedbaititivatEx angbibanshdurh that a solution containing 50% by
weight water and 50% by weight ethanol at a solids content of about 10%

\t/)\éweight was obtained (step e)). The solution was filtered and the filtrate
Hegdery fatiPhi9 il duls o | (divie betrl eytirotide aicetatentsten)y. of about

280Aten arfgriae Altheion 118 IaANIRARAHROUS GleebRUG SRIHEQD Jl7Pmade up

ex agteigng\;\%h he%@m%ﬁj& %')%)1 Subsequently, the remaining aqueou

afohonc SO|Uﬁ6%r S i iR der 30 reduced pressure to an

ethanol content of about 5% and ammonium sulfate was added such that

a-FnIERIAERANARAYAY WRIGH! based on (e waler sontent was

achieved. WO 2006/117169 %C#/E%BSZO 6/%331%?9%-% EAERle8)) ana the re-
maining concentrated aqueous solution was diluted with water to a solids content
of about 10% by weight. The solution was cooled to a temperature of about 12°C

under agitation and the resulting precipitate was removed (step c)).

About 30% by weight ammonium sulfate was added to the remaining aqueous
solution and the solution formed was extracted using a mixiure of methyl ethyl ke-

tone and acetone in a ratio of 6:4 (step d)).

The extract obtained was largely concentrated and the concentrate thus obtained
was diluted with water and ethanol such that a solution containing 50% by weight
water and 50% by weight ethanol at a solids content of about 10% by weight was
obtained (step e)). The solution was filtered and the filtrate was added with an

aqueous solution of lead hydroxide acetate (step f)).

After a further filtration, the remaining aqueous alcoholic solution was extracted
with heptane (step g)).

Subsequently, the remaining aqueous alcoholic solution was concentrated under
reduced pressure to an ethanol content of about 5% and ammonium sulfate was

added such that a content of about 20% by weight based on the water content
was achieved.
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The solution obtained was extracted using a mixture of methyl ethyl
ketone and ethanol in a ratio of 6:4 (step h)). 5 The resulting organic
phase was largely concentrated (solids content of about 55% by weight)

te )2 Then the product was diluted with ethanol and water such that a
SO uflon h&ving an ethanol content of about 75% and a solid< ¢GHERE BP0
about 15% was obtained (step k)). 1o Example 1: Ginkgo extract having a
reduced content of 4'-O-methyl pyridox- ine 1249 g of the extract solution
obtained according to the preparation method de- scribed above was
adjusted with water to an ethanol content of about 40% (w/w) 15 and

ThpptielditorbObtdi(correspoadiag ttal 028 kgroikibesdoy extragtefmbesttee and

elRa129; &sgrpé}gjy&@@(@% 9hanger) (column: about 2 x 16.5 cm; flow:
about 8 ml/min) (step 1)), followed by rinsing with 200 ml of 50% ethanol

(w/w). The result- ing solution was concentrated on a rotary evaporator
Ta@dréeiemlrig \agaum ahseE Wetepaniiii t9+4eniaids casibe &@ﬂﬂea‘-ﬂom about

||OWI nt of 4' O m thyl pyridpxi eof
%‘8 \Aﬁqﬁggﬁg&gﬁtla y o eyélg% eé)l;é{; ngrede é?rf ﬁl& water
sa?él ﬁ@l@v@rﬂowmmés@e@gt@nr@hﬂﬁ@a@ynz@wc@ﬁmmn%%mmmlds content

cOHMNER eg%a&ggvgbpyﬁ@gm&gerkﬁccordmg to step t) of the present
invention 98.4 g of the extract solution employed in Example 1 were

concentrated by evapo- ration and dried in vacuum at 50C: 14.7 g. 30 WO
F2G06/14 N1 69D ERZBO6/00MOZ0a +20 ainplei2a) &inkygp exiiagt pyridox-
ihaving a reduced content of biflavones 500 g of the extract solution

obtained according to the preparation method de- scribed above were
adjusted with water to an ethanol content of about 40% (w/w) 5 and

129l gdofotHO R KM C0sREREN tiBthiAda BN R dRe xEasthBaPaRaRds de-
scribed above was adjusted with water to an ethanol content of about 40% (w/w)
and applied to 50 ml (corresponding to 0.28 ml/g of the dry extract) Amberlite IR-
120 (strongly acidic ion exchanger) (column: about 2 x 16.5 cm: flow: about 8
ml/min) (step 1)), followed by rinsing with 200 ml of 50% ethanol (w/w). The result-

ing solution was concentrated on a rotary evaporator and dried in vacuum at 50°C
(step m)): 179.4 g.

As can be seen from the following table, a content of 4’-O-methyl pyridoxine of
0.4 ppm was achieved without essentially modifying the contents of ingredients

which are relevant with respect to the efficacy.

Comparative Example 1: Ginkgo extract without depletion according to step

1) of the present invention

98.4 g of the extract solution employed in Example 1 were concentrated by evapo-
ration and dried in vacuum at 50°C: 14.7 g.
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SP-850 (adsorber resin) (column: about 4 x 32 cm; flow: about 8 ml/min)
(step 1)), followed by rinsing with about 2 | of 40% ethanol (w/w) in total.

10% of the result- ing solution (259.3 g) were concentrated on a rotary
orator_and freeze-dried (step m)): 6.92 g. The remaining 90% of the
%%%8% @Qﬂéﬂf employed in Example 10 2b). As can be seen ffony fig06/004029
following table, biftavone contents of lesggthan 1 ppm were achieved,
respectively, without essentially modifying the contents of ingredi- ents

ich are relevant with respect to the efficacy. 15 Example 2b): Ginkgo
R e RO T B Feablo oy o UBRe hfievones

biflavones 90% of the solution obtained in Example 2a) (2334.1 g) were

appiied &9 de nahROccosieapeiing e -é"@cH’rMQwa @thz%@gg% method de-

Amberlite IR-120 (strongly acidic ion exchanger) (column: about 1,% x11

G REHA88YEMY eiR S R BI- R RB P IRPAASHIG RO 60 At GO % (wiw)

40% efheliral (/M) The (estdipgrathgion WAS nennCENlaeY eRiARIaN: pabeads
t =0 m)): 70,25 As can be n from

o e R B ST S GE AR (sten 1),

deHears Snimsion &gthfabssitRanel AR widenatkiwvld) tetpetOtivellthe result-

wih e essertiatyangdiyiectivcamtats of BHadSEsIHLRLR SRIeVAN 6 dried
ith res iz_cé the ?Fgagé WO 2 §/115V 69 PCT/EP2006/004029
SrApArAtive Exdmple 7eBRIRGS SracPIiiifo GO A BR M e R MR Example

stbp. 1) of the present invention 50 g of the extract solution employed in
Example 2a) were concentrated by evapo- 5 ration and freeze-dried: 7.05
g. Comparative Example 3: Ginkgo extract with biflavone depletion and

AD-GARtRG PRAIIRTR HspletieviagediahiatRiliayont wraatesthigssnthan 1 ppm
(sterefhciaievertlingsicebfdiy)vitad GtEds donbsind desuiningl IkaRtBIADAT ingredi-
(dryalwets SAragicd At aifemperature ol abaut .

Example 2b): Ginkgo extract having a reduced content of 4'-O-methyl pyri-

doxine and biflavones

90% of the solution obtained in Example 2a) (2334.1 g) were applied to 25 mi
(corresponding to 0.40 mlig of the dry extract) Amberlite IR-120 (strongly acidic
ion exchanger) (column: about 1.5 x 11 cm; flow: about 10 mi/min) (step 1)), fol-
lowed by rinsing with 100 ml of 40% ethanol (w/w). The resulting solution was

concentrated on a rotary evaporator and freeze-dried (step m)): 61.67 g.

As can be seen from the following table, a content of 4'-O-methyl pyridoxine of
0.4 ppm and contents of biflavones of less than 1 ppm were achieved, respec-

tively, without essentially modifying the contents of ingredients that are relevant

with respect to the efficacy.
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50C using seven times their weight (w/w) (i.e. drug-so)vent ratio is 1:7)

made up of acetone/water 60140 (w/w). 15 The organic solvent was

largely separated from the extract and the remaining concentrated
waALEou. ]S‘Q)Iution was diluted with water to a solids content }gf ,]a/tf):?)% 6%9)‘;/%29

by weight, cooled to a temperature of about 12C under agitation and the

resulting precipitate was removed. 201 About 30% by weight ammonium

sulfate was added to the remaining aqueous solution and the solution

fo d.ysj [ I ke- tone and,.
B D R At g o ster
D) ah8hme erEnPARMMRR obtained 25 was diluted with water and ethanol

such that a solution containing 50% by weight water and 50% by weight

ethapol at a soljds content of about 10% b ight was obtained. The
S AL TeRels EHE AR AL dch e o o S S O P
ralead Syt feéde-doetaté. @hd filtered again (step f)). 30 150 ml of the

solution thus obtained (portion of dry extract: 7.1%; ethanol content:

about 50%) were stirred with 2.5 g (corresponding to 0.17 glg of the final
CORBBAERS e ERRIE o R i GRS SO BHIPERR e iR i Atad 40
metsyappliedaoi ne (2 RRGY 1 3ftd 62 GiiE RCAGHI04029 cdrhpalund Wik f))
ac%%mh(g(qr eépopgli\{/?gﬁt 5 8 mII_g of the final product) strongly acidic _

cation exchanger (Merck [). The ion exchanger column was washed with 4

x5 ml EtOH (50%). 5 The combined eluates were extracted by shaking
DHEN I %eE0dNignRgxanRLENR BINRRRIWAIRI REREC 3S RPRSERIIGE L Pbout

a rotary evaporator and diluted with water to 100 g. The extract solution
5Ch e BTGB AL SR ML A . SWSPRYERITAR 0 T e vp
ofmaixétve ivatthibDathyWelone:ethanol in a ratio of 3:2, wherein 15 g

ammonium sulfate was added to achieve phase separation. 10 The

organic phase was stirred for 1 h at room temperature after adding 25 g

TR OFRERIGNT A Ale VTR dAURBIK STRRAT AR BRI Nhsu st els 38| e temaining

caEutsied aqueous solution was diluted with water to a solids content of about

10% by weight, cooled to a temperature of about 12°C under agitation and the
resulting precipitate was removed.

About 30% by weight ammonium sulfate was added to the remaining aqueous

solution and the solution formed was extracted using a mixture of methyl ethyl ke-
tone and acetone in a ratio of 6:4.

The extract obtained was largely concentrated and the concentrate thus obtained
was diluted with water and ethanol such that a solution containing 50% by weight
water and 50% by weight ethanol at a solids content of about 10% by weight was
obtained. The solution was filtered, the filtrate was added with an aqueous solu-

tion of lead hydroxide acetate and filtered again (step f)).

150 mi of the solution thus obtained (portion of dry extract: 7.1%; ethanol content:
about 50%) were stirred with 2.5 g (corresponding to 0.17 g/g of the final product)

active carbon for 30 minutes at room temperature. The filtrate was applied to a
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- con- tents an

phase formed were separated. The extract solution was concentrated on a
rotary evaporator at 50C and dried in vacuum at 60C: 14.8 g. 15 As can
be seen from the following table, a 4'-O-methyl pyridoxine content of 52

PRIy Q(Q)q a iéavone content of 31.3 ppm and, thus, significantly higher
i inferior depletion results are achieved comparel:%/%mq‘]f’z"0"/"04029

Example 2b) accord- ing to the present fwention. 20 The determination of
the contents of flavonoids, terpene lactones and ginkgolic acids listed in

T%t?bem]hv\yv?t% %a%rrlf\? pﬁé%%rg%}%e Y\cl)itg .%eng? p%%g{ﬁ%@l@négggﬁé) sEqaly acidic

etermination o - pyriqdoxine 'was
HRlionagrs flerses cMrieldbiethioricaftexeraigamentuvian Seps Pals Pddsv@hss x 5 mi
catotidges,)followed by enrichment via Bond Elut LRC-SCX cartridges,
wherein a Phenomenex Prodigy 5 p ODS-3 HPLC column and a gradient
of trifluoroacetic acid (pH 2) : methanol = 9:1 (v/v) methanol, were
ehsloyedb 36 AT hie et wenationr of e oppteaitis gfubie ilavoneslistexiane. The
T, r= nd LJV detection at 34 X
B e e h e BR o s e wit
B oIS ALSInGNE FEHRG S WinBrthise tiiainecoPay extrhctad. 83k ioy x 40 m,

vpIurBe phasphosicacieh(8%%)mixasetenititerd Qa0 ey B anol in a ratio of
ase

P LSBT S50k DO G0 7D S0BEPF Aserston.
PCTIEP2006/004029 -140of QNV'OVNNN VCON (") (7 CO ~~eV

VIRL¥Hanic phase was stirred for 1 h at room temperature after adding 25 g am-
monium sulfate. The undissolved ammonium sulfate as well as the aqueous
phase formed were separated. The extract solution was concentrated on a rotary

evaporator at 50°C and dried in vacuum at 60°C: 14.8 g.

As can be seen from the following table, a 4’-O-methyl pyridoxine content of
52 ppm and a biflavone content of 31.3 ppm and, thus, significantly higher con-

tents and inferior depletion results are achieved compared to Example 2b) accord-
ing to the present invention.

The determination of the contents of flavonoids, terpene lactones and ginkgolic

acids listed in Table 1 was carried in accordance with the DAB.

The quantitative determination of 4'-O-methyl pyridoxine was performed by means
of HPLC and fluorescence detection after enrichment via Sep Pak Plus C18 car-
tridges, followed by enrichment via Bond Elut LRC-SCX cartridges, wherein a
Phenomenex Prodigy 5 p ODS-3 HPLC column and a gradient of triflucroacetic

acid (pH 2) : methanol = 9:1 (v/v) — methanol, were employed.

The determination of the contents of the biflavones listed in Table 1 was per-

formed by means of HPLC and UV detection at 340 nm via a Waters Nova Pak
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C18 column using a gradient of water: acetonitrile of 9:1 (v/v) + 0.3% by volume

phosphoric acid (85%) — acetonitrile + 0.3% by volume phosphoric acid.

In each case, calibration was performed using reference substances having a
high, defined purity grade.
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biloba having a reduced content of 5 4'-0O-methyl pyridoxine and/or

biflavones, characterized by the following steps of the method: a)

extracting leaves of ginkgo biloba using water-containing acetone, a

water- containing alkanol having 1 to 3 carbon atoms or anhydrous

methanol, b) separating the organic solvent by concentrating the solvent

to a content of 19 10% byrwejght at the mogt; whereinwater-may-be
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distillation steps, c) diluting the remaining aqueous solution with water to a

solids content of 5 to 25% by weight, cooling to a temperature below 25G | ovp wisg
and allowing to stand until a precipitate is formed, 15 d) treating the

remaining aqueous solution with ammagium sulfate and subsequently

extracting at least once using methyl ethyl ketone or a mixture of methyl

ethyl ketone and acetone, e) concentrating the extract obtained and

diluting with an ethanol-water mixture to obtain a solution containing 50%

by weight water and 50% by weight ethano’. 20 at a solids content of

10% by weight, fj treating the solution with a lead compound or an

Ctmswduble polyamide, g) extracting the filtered solution using an aliphatic or

cycloaiiphatic solvent having a boiling point of 60 to 100C, h)
concentrating the remaining aqueous-alcoholic solution, followed by

. tre Al 25 Wit etHAbniamestitmeland eitkactingowithhmettyybethyliced content of

ket%@ﬁrﬂ@tﬁwav%di%%&%@%%%&égéﬂ58&%?&85’@%‘?;%&1%wm% steps of

solids content of 50 to 70% by weight, k) dissolving the co eina
aqB8 B hol having 1 to 3 carbon atoms and optionally filtering, 30 1)
filtrafianeyenan isdsesber taskadovirshice: die caatent RfiRRNSE A0 s water

an acidic ion e%((:haq er to reduce the content of 4'-O-methyl pyridoxine,

wh&RHPIRDL FEA3RCEAYORd FRm AR AR R YHE s TR aihans.
thebacid maiatirex dharngyeraaicdsbh@WDoW Eoinca Atra)idey the tEeEMCRNE a8 nient of

atr pr. e_to,obtain a,dry extract having a water content of less _
?8%6% hﬁgm Ry WHRinaRY JiIdHBIGgn the final

‘than 5%. 2. od according 10 malnﬁei'?

stegiR}illgbeuesrs, 5 ethanol. 3. Method according to claim 2, wherein the
aqugoyi.aHARR e RUIARR BAYNRLE soiution with water to 2 solids content of 5 o

25% by weight, cooling to a temperature below 25°C and allowing to stand until

a precipitaie i1s formed,

d) treating the remaining aqueous solution with ammonium sulfate and

subseguently extracting at least once using methy! ethyl ketone or a mixture of
. methyl ethyl ketone and acetone,

e) concentrating the extract obtained and diluting with an ethanol-water mixture

to obtain a solution containing 50% by weight water and 50% by weight ethano!

at a solids content of 10% by weight,

f) treating the solution with a lead compound or an insoluble polyamide,

g) extracting the filtered solution using an aliphatic or cycloaliphatic solvent

having a boiling point of 60 to 100°C,

h) concentrating the remaining agueous-alcoholic solution, foliowed by treating

with ammonium sulfate and extracting with methyl ethyl ketone and ethanol,

i) concentrating the organic phase obtained to a solids content of 50 to 70% by

weight,

k) dissolving the concentrate in an aqueous alkanol having 1 to 3 carbon atoms

and optionally filtering,

) filtration over an adsorber resin 10 reduce the content of biflavones and/or

an acidic ion exchanger to reduce the content of 4'-O-methyl pyridoxine,

wherein the substances to be removed are retained on the resin and/or the

acidic ion exchanger and
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content of 40 to 60% by weight. 10 4. Method according to any one of
claims 1 to 3, wherein the adsorber resin in step I) is a resin based on
optionally substituted styrenes/divinylbenzenes. 5. Method according to --OYD WISE
any one of claims 1 to 3, wherein the acidic ion exchanger in step |) is a
strongly acidic ion exchanger. 15 o Extfact from leaves of ginkgo biloba,
characterized by having the following contents: less than 10 ppm
4'-O-methyl pyridoxine and/or less than 20 ppm biflavones selected from
the group comprising 20 amentoflavone, bilobetin, ginkgetin, isoginkgetin

: L i im 6, ch ized by havi
ar}d)Sﬁi@d@Otﬁ’élBoﬁ&rﬁ?&t%c%w@{?g%&fgr%su% %za?f%rlze vl tahaving &

content of less than 2 ppm 4'-O-methy oxine.

ety Sxtrac

actBRAInPITMiM 8%t thathaPacterized by having a content of less fnan

10 ppm biflavones. 9. Extract according to claim 6 or 7

, Characterized by

ha%igﬁﬁ content of less than 5 ppm biflavones. 30 LLOYD WISE' 1J_

Fat HUCHPgitg G 4Ry obeIgTAE 8o eguRatactkaediby baing Bequeous
fokkdmeng!.contents: 0 20 to 30% by weight flavonoids, selected from the
group comprising quercetin, kaempferol and isorhamnetin glycosides, 5 0
4.5 to 8.5% by weight terpene lactones and 0 less than 10 ppm ginkgolic

h
selected from
isorhamnetin glycosides,

. addsthtll Extradirarcoreisignte apnefsiims 6 GgowgﬁQﬁgﬁgeWanol having a

ingLthe following, contents: 10 0 22.0 to 27.0 % by weig
3%’5%93% OFOJ'QP\%@o%%)\éWMng quercetin, kaempferol and

onoids,

Method according to any one of claims 1 to 3, wherein the adsorber resin in

step I} is a resin based on optionally substituted styrenes/divinylbenzenes.

Method according to any one of claims 1 to 3, wherein the acidic ion

exchangerin step 1) is a strongly acidic ion exchanger.

Extract from leaves of ginkgo biloba, characterized by having the following

contents:

. less than 10 ppm 4'-O-methy! pyridoxine and/or

. less than 20 ppm biflavones selected from the group comprising

amentoflavone, bilobetin, ginkgetin, 1Isoginkgetin and sciadopitysin.

Extract according to claim 6, characterized by having a content of less than

2 ppm 4'-0O-methy! pyridoxine.

Extract according to claim 6 or 7. characterized by h

10 ppm biflavones.

Extract according to claim 6 or 7, characterized by h

5 ppm biflavones.

aving a content of less than

aving a content of iess than
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11.

12.

13.

14.

5.0 to 7.0% by weight terpene lactones and 5 ppm ginkgolic acids at the
most. 15 12. Extract according to any of claims 6 to 9, characterized by
having the following contents: 0 22.0 to 27.0 % by weight flavonoids,
selected from the group comprising quercetin, kaempferol and
isorhamnetin glycosides, 0 2.8 to 3.4% by weight ginkgolides A, B and C
in total, 20 0 2.6 to 3.2% by weight bilobalid and 5 ppm ginkgolic acids at
the most. 13. Use of an extract according to any one of claims 6 to 12 for
the._manufacture of a medicament, food product or other preparation for .
thE HLAT AT SFUSHIENRRY 25 SR o HreBIRAREbPreretag dhe following
petipiterakblood circulation disorders. 14. Medicament, food product or

other prepayatign, characterized by a content of a ginkgo extract o
ac?:ordir%) t(goar‘%a Ine¥s E‘fﬁfﬂ@ 67 2BORERRIREGHIERT the group comprising

quercetin, kaempferol and isorhamnetin glycosides,

LLOYD WISE

® 4.5 to 8.5% by weight terpene factones and

® less than 10 ppm ginkgolic acids.

Extract according to any of claims 6 to 9, characterized by having the following

contents:

e 22.0 to 27.0 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,

e 5.0 to 7.0% by weight terpene lactones and

® 5 ppm ginkgolic acids at the most.

Extract according to any of claims 6 to 9, characterized by having the following

contents:

o 22.0 to 27.0 % by weight flavonoids, selected from the group comprising
quercetin, kaempferol and isorhamnetin glycosides,

e 2.8 to 3.4% by weight ginkgolides A, B and C in total,

® 2.6 to 3.2% by weight bilobalid and

. 5 ppm ginkgolic acids at the most.
Use of an extract according to any one of claims 6 to 12 for the manufacture of
a medicament, food product or other preparation for the treatment of dementia

and symptoms thereof and/or cerebral or peﬁpheral blood circulation disorders.

Medicament, food product or other preparation, characterized by a content of a

ginkgo extract according to any one of claims 6 to 12.

AMENDED SHEET



