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WO 2005/0749561PCT/EP2005/000738 USE OF GINKGO COMPLEXES
FOR THE ENHANCEMENT OF COGNITIVE FUNCTIONS AND THE
ALLEVIATION OF MENTAL FATIGUE FIELD OF THE INVENTION The
present invention relates to a novel use of a Ginkgo complex for the
EWRIAEMERE of cognitive function antl mental fatigue functibfid/EF2005/000738

BACKGROUND QfsEH5HSYRRG O Nole sxetorokariagtone

name biote ideﬁv’&fﬁqﬁéww@“@m@ﬁﬂwm O A T
(Science 157 (1967)%’%@@% hegﬁﬂﬁztl}rgﬂ’%ﬁré% for said
bilobalide was already proposed in 1971 (J. Amer. Chem. Soc. 93 (1971),
p. 3544-3546) and is as follows: 100 O The active main components
of Ginkgo are alkylated phenoles such as ginkgol and 3-(8-pentadecenyl)

phen@IaIdp I A EIVBNT 2ONS such as
2-hydroxy-6-(8-pentadecenyl) benzoic acid, ginkolide and bilobalide.

The present invention relates to a novel use of a Ginkgo complex for the
enhancement of cognitive function and mental fatigue functions.

BACKGROUND OF THE INVENTION

The isolation of a lactone compound CisH;3Og from the leaves of
Ginkgo biloba, to which the name bilobalide was given, was first mentioned in
1967 by R.T. Major (Science 157 (1967), p. 1270-1273). The structural

formula for said bilobalide was already proposed in 1971 (J. Amer. Chem.

Soc. 93 (1971), p. 3544-3546) and is as follows:

The active main components of Ginkgo are alkylated phenoles such as
ginkgol and 3-(8-pentadecenyl) phenol, and phenolic carboxylic acids such as
2-hydroxy-6-(8-pentadecenyl) benzoic acid, ginkolide and bilobalide.
Bilobalide, a sesquiterpene, and ginkgolide, a hexacyclic diterpene, are the
only known naturally occurring compounds having tert. butyl groups. Said
substances may be isolated from the leaves and other organs of the Ginkgo
biloba tree, e.g. bilobalide is found in the leaves of Ginkgo biloba at
concentrations below 0.01%.

The known extracts have been used for the treatment of disturbances of

cerebral and peripheral arterial blood flow. The contained ginkgo-flavone
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15 Bilobalide, a sesquiterpene, and ginkgolide, a hexacyclic diterpene,
are the only known naturally occurring compounds having ten. butyl
groups. Said substances may be isolated from the leaves and other

organs 0(1; E‘h%Ginkgo biloba tree, e.g. bilobalide is found in tr}%iLeE%\éeos /(350733
dlncl(gosf)lfo%‘a at concentrations below 0.01%. 20The known' eXUacts hav

been used for the treatment of disturtéances of cerebral and peripheral
arterial blood flow. The contained ginkgo-flavone CONFIRMATION COPY
Aytysididesmhd¢eppeoidisazrelbatovwm to hbaecvasscrsegiidaitinganddlbdeod

viscosity decreasjng propertjes. The main indigatigns for which Gi is .
Pt RE R OIS0, Mo PR AR PRI T CokED is
ghiabipsyfigienem FuiheieGinken biloahirs heen Geiansiye!y Uselbral

or various 5indications in Chinese medicine and is described in-the
iraditforiah GhiesthPhaGhirdgy. bildhaduenbyearsxtssivelypisedsfoetwaeris
natural or synthetic phospholipids and bilpbalide, as well as preparatigons
REIRBI RSV HeBRIAIGLRGLERE #AE Hsdsareieddns) 23?%?@?%’?? Chifese
ﬁﬁgm% discloses complex 10 compounds of bioflavonoids with
phosphoalipids, including Ginkgo biloba complexed with phosphatidy!
serineln fagghernyoses thelddS patepleklS 5,R0y843B sogiyests theirsynthetic
therapeutic application as antiinflammatory agents and as agents for th§jeen

phatrhalirifaird ePsl aalideads WitHinAmATRISAT BRI rANFRSRE mifi
H{98§t§g§t‘%‘d¢5ﬁ4@ BRVELGINKGS exHasisAre fRown IR RavE SRS Wmplex

cognitiVe functions. Fot example V.D. Petkov et al., Planfa Med. 59

cHAB)upps 106-Bili]isntdde tviththehstaiddipided iwiatitsgoiPabax biloba
ginseng, Ginkgo biloba and a combination thereof improve the learned
BeRRRaredr Yy ARPSHE FERIRS-20According to the teaching of WO

QL3RI AGARIAS TANUD GRARIMEdestodhal IIDINEUNtaY herapeutic

combination of extracts of the root of Panax ginseng and of the leaves of
apnkgathto bas tahimAns pasityehg effectmdogsitigerskilrfahexanaptectiie of
zﬁ)éeed and quality of memory in normal healthy subjects. 95Furthermore,

padeas w@ﬁxétggr%@;éxp ARl Pk AR uritic processes.

Moreover Ginkgo extracts are known to have effects on cognitive
functions. For example V.D. Petkov et al., Planta Med. 59 (1993), pp.
106-114, disclose that the standardized extracts of Panax ginseng, Ginkgo
biloba and a combination thereof improve the learned behavior of young and
old rodents.

According to the teaching of WO 01/43753 A2 it was found in
cognitive tests that administering a combination of extracts of the root of
Panax ginseng and of the leaves of Ginkgo biloba to humans positively effects
cognitive skills, for example the speed and quality of memory in normal
healthy subjects.

Furthermore, there has been a variety of studies on the influence of
ginkgo biloba extract on cognitive performance. It has been suggested (Moss
and Scholey 1996, Scholey et al 1999, Kennedy and Scholey 2000) that some

demanding cognitive tasks may be facilitated by the simple augmentation of
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ginkgo biloba extract on cognitive performance. It has been suggested
(Moss and Seholey 1996, Scholey et al 1999, Kennedy and Scholey
2000) that some demanding cognitive tasks may be facilitated by the
simple augmentation of WO 2005/074956PCT/EP2005/000738 3 deliver

Y ARAEHOESubstrates to the brain. As an example, a previbbE &R 8RS

this laboratory (Kennedy and Scholey32000) investigated the relationship
between heart rate, blood glucose levels and performance on a
deleveandih giataboiat aritistmetés tasth¢serahyérbahstismagiion ot dvioom sudy

R R I A ST B OF 37 S SO EHERA B st
Beakcdnvisiovnd thab BetANbL ROt watial Y ARHAN fREKS LIRS REing

significant increases in heart rate above that engendered by somatically
noerititalrdbonting tasks(seuvtihathetforbomactan bbth Wemalsgiradatedtther
the magnitude of fall in blood glucose 10 |evels during task performance.

BstwermaAtt B AsttielishdRG1adREeiarye) FREhmssin sk serial
mltgmgxlbxfaggiu&@&%%ﬂk,@Hh%@%@%ﬁﬂ R ECTHRG, D8RR Brat not

However the effécts according to the use of the inventive complex are
clyesinh aedi af subhoaetitypeaksSpthtieid GEnTiEadNMENTIEIND heart rate
Unexpectedly, it has been found by the present inventors that a Ginkgo

DI S acr S RNES LA PPN AL (HiPo skl DUt that
sarenaeRgUiyHRARAMS eI lRYElR) Qfx%"fﬂ&&%&@%??ﬂlci%’ﬁﬁé%)&egucose

extract cognitive function and mental fatigue, which comprises the
lasialinidtrdtigntatla A6rfivedicacee Meafuitanacdietaryisy ppiamdotcoadiaigingsk
Ginkgo in the complexed form. The Ginkgo complex may be used for the
(SFiahdahuR BOBRRAI YRR SthBhieBtareafighitnih REANHY shipislated
&a{ég%w@rmwg%@eqr young adults. Another aspect of the present
invention is the possibility to prevent 25 deterioration of the speed of
memaHoingeoplesviffedacaeasatimgponithe twaaiioths dndeiaiceuniarplix are
cognitive fatigue. A further aspect of the present invention is the

THEmIghARELEAHRIEN B nitive functions and delay of age-related
cognitiveriading 1N Y ARIRA WS Z8Rp/074956PC/EP2005/000738 4

Unexpectedly, it has been found by the present inventors that a Ginkgo
biloba extract complexed with phosphatidyl serine may be used to enhance
significantly above the levels provided by the non-complexed extract
cognitive function and mental fatigue, which comprises the administration of a
medicament and/or a dietary supplement containing Ginkgo in the complexed
form. The Ginkgo complex may be used for the enhancement of cognitive
function and mental fatigue in healthy people, in particular children or young
adults.

Another aspect of the present invention is the possibility to prevent
deterioration of the speed of memory in people with decreased cognitive
functions and to counteract cognitive fatigue.

A further aspect of the present invention is the maintenance of healthy

cognitive functions and delay of age-related cognitive decline in middle-aged
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and/or old people, particularly healthy middle-aged and/or healthy old
people. Still another aspect of the present invention is the possibility of
providing a medicament or a dietary supplement for the treatment and
prevention of a disease related with a decrease of the cognil'gié/Te/ ljz‘trgzno%g [oTAN.
and BhHEtar fatigue such as Dementia, e.g. Alzheimer's disease. ﬁ IS
therefore a primary object of the presént invention to provide the use of an
active composition to enhance the cognitive function and mental fatigue,
arel/ter iodh nmacptbefatiordandiated ithe rmidt saglke disitd/ impravthyhe dpeegple.
of memory and memory qualiétiy, to increase accuracy and E%ention,'n 10

b

activitiidlin HRETHST, REBRAY SlibfBE T PrevEHIEE oAbl of e Al of
A3 ualDChIAMARLCH PEPPIE Wl APdiRAsRMEAINIYe i HOARRAL ttha

counteract cognitive fatigue, also having an influence on the mood,
pertntiadydf hehlibysehitdaen] ydting dduttasmioilitheagegmtidéofuniction and
x%)Ie. It is a further object of the present invention to provide the use of

peo )

BNl detie e SHEBoRTHBR TSP folirb ERYHIYS SHARA3fhd/or mental effort
by takipq fqmulAlians SAMRHSIDH RY'GHIRRBALBALIA SHER- W fhe
constituents are manufactured pursuant to a controlled process that
wesefvas e vtirgogngualities ob thehingredientsoghisistl fadutiberaoldjaatatal
the present invention to provide the use of 20 an active composition

EoiaBRising donkRIENE BrnfteiaivoF et RERIHE niltithaP donraiERy e the
§ E%%S%i';}ﬁe%%%%&? ﬁ%ﬁ%&?g tigh%'iﬂ?r', ‘EB%%%BQQ%cuﬂédg i R ntion in

ject e present inventio provide the use of an active composition
hotithe éremt mermh alntheulentitieota Wiseasentedetedivritiendsetienspeofl and
the cognitive function and mental fatigue such as Dementia, e.g.,
gualisnefthems@ieBasl PeerighditiodetrasadeneRitisidystipns and to

DALRRAGSUtcs 'rﬁﬁ%etafa}ﬁg@]@ p%ﬁE@P%ﬁﬁﬂgiséﬂg izl bigbayextiag, g
complexed with phosphatidyl $erine, at least one vitamin, optionally one or
PretRuMNBr dslandiiachi Meh 2000iQ ARG GTdaR 24051 00A738 R people.

It is a further object of the present invention to provide the use of an
active composition for improving cognitive skills and/or mental effort by
taking formulations comprising ingredients of natural origin, wherein the
constituents are manufactured pursuant to a controlled process that preserves
the curing qualities of the ingredients.

It is still a further object of the present invention to provide the use of

an active composition comprising constituents of natural origin and having

“minimal or no side effects and thus being safe for internal consumption.

It is a further object of the present invention to provide the use of an
active composition for the treatment and prevention of a disease related with a

decrease of the cognitive function and mental fatigue such as Dementia, e.g.

Alzheimer’s disease.

Furthermore, the invention relates to a pharmaceutical or dietary
composition comprising a Ginkgo biloba extract complexed with phosphatidyl

‘serine, at least one vitamin, optionally one or more minerals and trace
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elements and a pharmaceutically or dietarily acceptable carrier. Finally,
the invention relates to a Ginkgo biloba extract complexed with a certain
phosphatidyl serine with a defined ratio of different fatty acids.
DESCRIPTION OF THE INVENTION  The present inventli%/}rﬂgg?%gsjt&ns
O G¥E/ Y BMkgo complexed with phosphatidylserine for the manufacture
of a medicament or dietary supplement for the enhancement of cognitive

function and mental fatigue. The Ginkgo used is derived from the plant

v iramasetisadaardichsilsracesarablenetedttand/or the
gl act ; ' . ‘
oSt s G HEGE JRHES 1 8 GRS AT R b omplered with

seeplax siiginabley eeriad aagtiondefihalacivedn diefientstaftaaddyact
of Ginkgo with a phospholipid containing from 10 to 50%, preferably from

20 to JVBSGRIRTHOR U, PHE, BY M EESyIserine. Under the term
"extract' is meant that the. plants.or. plant,compo , re .
it a DI Sk Ay ML T B TRE N A EHRAES v

pHwRpRuifaPiscshivent wal aaufadrutbe staia afithemarnt ok eitiaelingpplement
plants. These extracts can be used as such if pharmacologically

S thrapnb arania ol RhCoBHE Yestinagsbianb i ts nialgacanthh &inkgo
§1§§'Oh‘;§ i5.uced %%o%ﬂcgqre?r 1%?{ ‘Hz@he%‘%%‘%?% b ‘%ﬁ?gﬁ% ?Heéxtract or

ing or re-suispendi in a pharmacologically e solvent.

bndanihadessr apdneinakastivei pubstareasibgmeanttibe ective
ingredients that are mainly responsible for the pharmacological effect.

Preferhbiigandlisrrumtidaiabaqpmhes phef@ylssigrodempler e papteriated
‘ tlggeé}és ;%%rlfq{ggl%o’as'c%e ;?01; gt 'c‘?ﬁ%%‘in%% ut ﬁ%rﬁeaC%@sfcwore&f Serablive

percen e pharmacological effects. These active

ingredients T hewas beroiiezplants arsysipesizad coamisally fromAB) to

used herein a "pharmacologically acceptable” component is one that is

SGitabhsertaralsey Withrh2thimd Orishagre noveratle At sidkenbmepatdypene.
1 S RROECT ECZ SN 2R RN D Mo
are extracted with a suitable solvent like water, ethanol, a mixture thereof, oils
or any other suitable solvent well known in the state of the art of extracting
plants. These extracts can be used as such if pharmacologically acceptable or
the solvent of the resulting solutions is removed and the residue is used as
such or after further worked up, for example after resolving or re-suspending
in a pharmacologically suitable solvent.

Under the term “principal active substances” is meant the active
ingredients that are mainly responsible for the pharmacological effect.
Preferably the formulation comprises all those ingredients of the plant of
interest that are responsible for at least about 75 percent, more preferably at
least about 90 percent of the pharmacological effects. These active ingredients
may be won from the plants or synthesized chemically.

As used herein a “pharmacologically acceptable” component is one that

is suitable for use with humans without undue adverse side effects such as
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Complexes between natural or synthetic phospholipids and bilobalide are
known from prior art (e.g. US 5,043,323 and US 5,202,313), as well as the
5 preparation thereof and their therapeutic application as

anti-inflammatory agents and as agents for the treatment of disorders
LTS Rith inflammatory or traumatic neuritic processed Bilobaide. >
forms with phospholipids new compounds, which exhibit a different
bioavailability compared with free bilobalide and are suitable for
1ogiveratitinaiita 1ophaitagectieabtorsaylatanaensufdte ooiiplexreasonable
between the flavonoids from Ginkgo biloba and phophatidylserine is
‘b‘?@ﬁﬁfi@ésl&ﬁé%ously as described in examples 6 of US 5,043,323.
Prepagati f G llob cts idylseri omplex :
a7 K Ao o R ey Rtene L RETIBRC IR Bt chatice
el WioFeihypaicetate (&K bjlpisasdy sxdrars QX0 RaBwas addeds the

and stirring. The suspension was kept under stirring at reflux for 1 hour.

- mireasisendhiseisamebreipl Toereudicd M HeStHYT IRfugii-inflammatory

concentrated at ambient pressyre ynti t residuie is gbtained. e .
e B R e Rl SRR R le g wie
mrashphesphalidylsainetcomplexitic Thetelnks. theilowaaten afr@inkgeith
phospholipid complexes enables the preparation of new biologically active
pbaspbotipits |RTaCtcaBy Phrbess/Brssicxkiiisadiffarspedbioarappbility
eharacterisUamtieh aremaricad'y.5 different iam tigse oS QAR into
comBonents and as such they can be incorporated as active principles
gﬁ@rMmﬁ@gpmmgﬁu@tions. Ginkgo shows a strong affinity for

phospholipids, resulting in the generation of bonds which markedly modify
the phydieo-epapiesl drdveprietrdeeoptavopoids from Ginkgo biloba and

2005107 9]_5f6F?CT/EP2005/0%07387 characteristics e.new,
BB e PErPar o oo B Tt A Yramplpe o of
Ugleaunagpetic resonance analysis, which enables the identification of

the interaction between the reacting molecular species and the portion of

the motaeperatitahdt (dige difelivcesdercioveysBivesithedidy Inesiae epmpdex.
of the Rr§§elpgt I(@’E@J/Ir? Ehcoosp 5%?8?1?&{98 Iwere suspended at room temperature

in 17.5 L of ethyl acetate. Ginkgo biloba dry extract (0.65 kg) was added and
stirring. The suspension was kept under stirring at reflux for 1 hour.

The suspension was filtered at 70-75°C and the mother liquors
concentrated at ambient pressure until a soft residue is obtained.

The residue was dried at 40°C for 48 hours. Yields: 2.23 kg of Ginkgo
biloba extract phosphatidylserine complex.

Therefore, the formation of Ginkgo phospholipid complexes enables the
preparation of new biologically active compositions. In fact, they possess
physico-chemical and spectroscopic characteristics which are markedly
different from those of the original components and as such they can be
incorporated as active principles into pharmaceutical formulations. Ginkgo
shows a strong affinity for phospholipids, resulting in the generation of bonds

which markedly modify the physico-chemical and spectroscopic



10

15

20

25

ingredients for example derived by an extraction from Ginkgo leaves. The
Ginkgo extract contains among other substances ginkgo fiavone

glycosides and terpene lactoncs. Another possibility is that the formulation
comprises dried Ginkgo leaves or other plant components, that ogtionall
DO BERAETEE. 10 Under the term "plant” is understood the Iﬁ?gﬁ]% itSeI3E®
well as plant parts comprising the actiVe ingredients. Like for example
leaves, stems, fruits or roots as mentioned above. Preferably the plant or
ghlsractenispon erislarendrieth Optidnal Y b dpmayibe pbwide edophilavdl be

th t tin Gink K to h o . .
SRR I8 EXT B L RagF i BATMACOTAbicl Ashndels
dietiyehhren ulveiiridaterh iy siydiesindingte et A0S Qlies and

them have antioxidant properties and that they inhibit platelet aggregation,
twbpeathersfakertanieanfionbicthis anygbredmake irdbtiaells and others
again may .exert an immunomodulating action. 20In a preferred

embodiEHESAEYE kG S RRPAEY LSE d ¥ RERR S B BT QSR dierbal
ke ayone g'm?i@ea@fwetﬁr N 1RGSR BfeHR Y AU ANIDEs At The

least about 20%, preterably about 21.0 to about 30%, in particular about
Abgo aktnat? to8tagiskyodiay crtb glyadsites engiakgot Hdeoaboglyt084des
preferably about 4.0 to about 8.0%, in, particular about 5.0 to 25 about
aRBECIRTAY JASHORASy AB8 %W?éﬁdéﬁéﬁé&&hé&.%%f@?ﬁ%ﬂm comprises

dPi%ﬁ'Q?%Q& Fogles g@@ﬁé@?ﬁ’ﬂ{?'@&ﬂ%ﬂ@ﬁ&%@ﬁmﬁﬁﬁr% powdered.
2/0 ginkgo Tl

containing at least about 24 avone glycosides and about 6%
tarpenehlaciane s dhaprticuladeistogd ektrgdhdisdodédin ER10360EH6 isarts
used as basis to produce WO 20051074956PCTIEP2005/000738 8 the
Comiskne e RCIKe SHIRERRIER s L or te PrEBRIBHEAYSH tideEhinfExasCr
105% S RG] il e SbRlSs e 03E! BhpeRRURIdHALR AT A,

those extracted from soy-bean or from animal organs, whereas the

Optibeiidyh euysphaglibedsdvaderérthmogeneous acyl chains and are

prepared according to methods described in prior, art. According to the

preseavm&%nﬁl%nfﬁﬁé%h%}ébmﬁ?a SEReBY 8 HE RSSOV hdo have
%RMS&%@BW&&M&P&Q, ‘%RQ%HQQ Jmﬁoptﬂa%%bﬁo]gfical actions has not

hosphatidylserine. Preferably the phospholipid contain from 20 to 40%
wetobErp futigutdn pickferde twtbimt ROS/stufdéwo fpdiatitty thatinemd i theta have

a(iltli%;gi)cﬁnt properties and that they inhibit platelet aggregation, while others
exert an action on the oxygen uptake in the cells and others again may exert an
immunomodulating action.

In a preferred embodiment the Ginkgo extract used contains among
other substances ginkgo flavone glycosides and terpene lactones, preferably
containing at least about 20%, preferably about 21.0 to about 30%, in
particular about 22.0 to about 27.0% ginkgo flavone glycosides and about 2 to
about 10%, preferably about 4.0 to about 8.0%, in particular about 5.0 to
about 7.0%, most preferably about 6% terpene lactones. Preferably the
medicament and/or dietary supplement comprises Ginkgo extract containing at

least about 24% ginkgo flavone glycosides and about 6% terpene lactones. In

particular Ginkgo extract disclosed in EP 0360556 is used as basis to produce
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CH-012_10H I CH2-0-P-OR2 1(1) wherein R and RI each independently
represent an C6.20 acyl group, preferably 15 an acyl moiety selected from
the group consisting of palmitoyl, oleoyl, linoleoyl, linolenoyl, in particular
which comprises, on an average, from 15 to 25% of saturated fatty acids,
288 18% of mono-unsaturated fatty acids and from 60 t&BE8406F/000738
polyunsaturated fatty acids, based on &he total acids; and 20R2 represents
the residue of serine. The reaction of Ginkgo with phosphatidylserine
Wisdeerapl®priate conditions results in the generation of a product whose

physi -cheﬂnca}lg ar.%gterls cgogrﬁ]com lete dlffefre%{;t from those of thebe

individulallfaclcj)ngﬁfuen1 'DoTive resu n?gpgoﬁ%flexo% ﬁpopﬁillcé) APCRAFACTEY

&itHds satublg iBneppMaliand Rorate:salvaRis oMbl the indWdl®) those
components of the WO 2005/074956PCT/EP2005/000738 9 complex are .
ersiiaelivg indombleoy-baare rasditiy coriphlx exrbits avheaeasr thativiyndleetic
cpmpared tq Ginkgo, in free form and are suitable for incorporation intq.the
AP RSTin s B iR R A SRR Q0B o
methods described in prior art.

According to the present invention the phospholipid selected for the
preparation of the complex is a phospholipid containing from 10 to 50% of
phosphatidylserine. Preferably the phospholipid contain from 20 to 40% and

particular preferred about 20% of phosphatidylserine of formula

?HZ-*ORI
(le*—OR (')H )
CH;~O—P—OR

O

wherein

R and R! each independently represent an Cg.pp acyl group, preferably
an acyl moiety selected from the group consisting of palmitoyl, oleoyl,
linoleoyl, linolenoyl, in particular which comprises, on an average, from 15 to
25% of saturated fatty acids, from 5 to 15% of mono-unsaturated fatty acids
and from 60 to 80% of polyunsaturated fatty acids, based on the total acids;
and

R? represents the residue of serine.

The reaction of Ginkgo with phosphatidylserine under appropriate
conditions results in the generation of a product whose physico-chemical
characteristics are completely different from those of the individual
constituents.

- The resulting complex is lipophilic in character and is soluble in

nonpolar and aprotic solvents, in which the individual components of the
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5The complexes described in the present invention may be prepared by
reacting in proper solvents, such as hot cyclic ether, aromatic
hydrocarbons, halogen derivatives or methanol-methylene chloride
mixture. It is therefore preferred that the ratio between Ginkgo and the

pRBBHIIT Used to prepare the complex is about 0.5-1:2-5, OrEF3PAHR)" 738
1:3 Why. The final products are 10 théh isolated by evaporation of the

reaction solvent or by precipitation of the complex with appropriate

aphpasarha eonaplpinselypiziso be prepared by lyophilizing the product

obtaingd from the reaction of the components in dioxane. The production
B

of the COTMFTERHO&L Y (P P REERIT iATRIHIS A3 BPPERFdIY Ginkego
isefdbmesieofadministationfor finkar.iheRiredPal@ctue Sn'ﬂl&%aggﬁﬁnon

or extracts thereof. The possibility of producing new structures wit
Batkeprextiazoisformichatécam unaltered the structure of the basic

compgqund but exhibit a several-fold increase in a specific activity

repredaits SPRIGHEA SRR tagb 1BF PR SOV ISR MR e RS MNFEBHd bY

RabREPLIeiSEF2 A DRI AN RYaint cﬁ@h&ﬂgﬁnﬁ?m&f@?ﬁgﬁggﬁ)ons,

activity used, it'is possible to reduce the dosage having the kno
Iedogéins Aetiasthemn amexgbatediynfahptttkat Herodenplexturse dtasc didivg@ore

to the present invention has a direct influence on the cognitive function
RIS HehtER#ad Eé?ﬁ*ﬂé’s%?égsﬁwkseg%ﬁv@ﬁé}w@aﬁe@dirwsﬂ,ég Btgpare

fenOLHmed 19 2BJmPHoyq ?‘9@9ﬁé?@&%@fhﬁﬁe‘wm“.ﬁfe?‘ﬁﬁ%l%%ﬁgots are

speed of memory and memory quality, improved reaction time a
tivekisig atednbyy ¢ ingreasie adcliracyaanidatentian ior dstipitesphairmef, the
healthy subjects, to prevent deterioration of the speed and quality of

CREWR IWH OEP@WRHI@@CFQ‘.}&%‘&SW@S complex may also be prepared by
1%991?@%?@%@%5%%@959&9&%%8f}Qm the reaction of the components in

dioxane.

The produlction of the complex used according to the present invention
provides a useful mode of administration for Ginkgo, the principal active
substances or extracts thereof. The possibility of producing new structures
with Ginkgo extracts which retain unaltered the structure of the basic
compound but exhibit a several-fold increase in a specific activity represents a
significant édvantage for the novel use which certainly could not be predicted
beforehand. Due to the enhancement in the specific activity used, it is possible
to reduce the dosage having the known benefits. -

It has been unexpectedly found that the complex used according to the
present invention has a direct influence on the cognitive function and mental
fatigue. The expression “cognitive performance” involves but is not limited to
improve factors related therewith such as improved speed of memory and
memory quality, improved reaction time and working memory, increased
accuracy and attention in activities in normal, healthy subjects, to prevent

deterioration of the speed and quality of memory in people with decreased
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cognitive functions and to counteract cognitive fatigue having an influence
on the mood and the physical well-being, particularly in healthy children,
young adults, middle-aged and/or old people. It could be demonstrated
that the ink,%o phosphatidylserine complex used according to the presen

Mfé?‘ﬁ? / 7é9ﬁ O§/9007%8

s an excellent influence and effectivity on cogﬂﬁiT\/gPun‘c 1on
and mental fatigue and the related cdéhitive factors such as quality of
memory, speed of memory, and the majority of the activities concerning

cageitivn BHrtosarery [T ke kel coméivwihiguddmvingrathinSuence on

lained in the experimental part. 10The co ex can used at
R W R PR N B o e R e resoyime
d@uakouhiZd engdday aprsicWadlypeerIrel from @bout ROHeRRatdL9Rat the

mg/day in single or divided daily administrations as medicament or as a
giidgoy Blupsnbatidi] sEhie enecicplvie ntssd diserydiug prertfenpreagnbdinehtion
form of tablets, 15 coated tablets,.granules, powders, powders in
I@nglgl|g§c§$]: Js! ﬁﬂfﬁ'&ﬁs s tfﬁ%ﬂgi%s rc%ﬁﬁg%ﬂ%téoﬂa@o‘?wmal

fuadaE aipmmt QERIddE thoteefciR0RS 98lquinieFtian:0maRY, QRN of
suitable manner well known to the skilled person. These products may be
melronistened thie oragadpicaf thaaditivies apneciabieg dotsadies dedermtingcy .
n the desjred application, e g. 20 the severity of the pathological .
BT Y BEbia Pr e SUIC REPCAREHOP i ggperimental
pipplement is administrated in a form suitable for oral administration, such

as granules, tablets, capsules, drops, syrups or others. The term "dietary
suppléherntvmpleseddne heinzsisdvet atos hegeinbetovg XSdncleblest 20 to about

R B e o AR 20 APttt e edred
6 sepssRiedoherasbuen sodaily Rasis ALY sPRISIRASIRIS N ministrations

supplements are primarily important for those having inadequate diets, 11
apdzidicawithoa 2edubethabiitppbentdire or absorb the essential

St R oot Pyl e dernereone 1SRG 0,
RResPhaiiyiseonmERTPIWasS PEAHSEE IR dHERE QFrups, solutions or
suspensions for example on the basis of water, cthanol or a mixture thereof,
dragees, gels, injections or any other suitable manner well known to the
skilled person. These products may be administered also as topical
formulations, at variable dosages depending on the desired application, e.g.
the severity of the pathological condition being treated. Preferably, the
medicament and/or dietary supplement is administrated in a form suitable for
oral administration, such as granules, tablets, capsules, drops, syrups or
others.

The term “dietary supplement” as used hereinabove and hereinbelow
includes a composition which may be used without prescription by a third
party, for example a physician. The components may be taken together with
meals or separated thereof, on a daily basis or only sometimes. Dietary

supplements are primarily important for those having inadequate diets,



10

15

20

25

5 pharmacologically acceptable amount of additives. Such additives may
be, but are not limited to minerals, vitamins, sweeteners, flavors,
pharmaceutically acceptable carriers, auxiliary and binder agents,
excizients and mixtures thereof. The minerals used may be ]jexr £xar d%gm 38
P TN salts of calcium, 10 copper, magnesium, iron, zinc, iodine,
selenium, manganese, fluoride, chromium, molybdenum, sodium,
potassium, chloride and mixtures thereof Additional minerals which are
iletividefBrreiflaseradasrdd, abidkel, isiliddhizbeoabsatmhisesieadalithibsiances
tin, vanadium and cobalt salts and mixtures thereof. The mineral sources

e JaodnpHrdcUariy HasrRIGREMDERRAHL 15 amounts. The source of the
minergl .lse y. f I S carhonate,
oxide %@g ngil(ge ,Hég‘%riggé%){?gtet%}gﬁvég% gl%l,v&ﬁgg%a e, I?aec?atﬁvg%(te%ﬁe t he
unaatehobtier dydledenamivvnadids andythebbkenfrdtheyrationicstitaslalsor
and sodium, potassium, calcium, magnesium and the like for the anionic

rhneragelogisaldysinreerts i amonrt ringdditivies. thuchoageitirrsanangesbut
[ Its, dependi mewhat 011 age and physiplogical ..
A R RIS B ich 8 A R Bentcaty
dbedmnebtxacitiRsagesufiabe mentianaer Ageardingtoiflenpsesadt mixtures
invention it is most preferred that the following minerals present in the
thgardament or dietary supplement may be selected from calcium,

fluori rus, conper, potassium, mangan magnesium , .
selenti i TR TS G R P D aTE 1S Rt
doplorasenihiesici, caleim Aseoridatinpotassimiascendattinese, fluoride,
6-palmitoylL-ascorbic acid; Vitamin B1 e.g. thiamine hydrochloride,

hraminEmBRsYRdaRa VitemUBD @ glanbonayiphiasiitamdsaRbYshdleercof.
R %‘ﬁabi"t%{{{'e@a sf/%%&}’ r'%%"'?%;%‘%;&%%%d %ﬁ\élfa%?%h%?nllﬁéég{ﬁsili on,

cyanocobalamine; Vitamin He.g. n; am iacin
Bogoicidnainmiale] saldotiniBiaeid; tii WtarminB ad cesatheart (BhanshBltures
forms) ethyl panthenol and calcium D-pantothenate; and fat-soluble

teapsihs E1g. WABEHIA /5 QUECSRItARTINAYSAIRReS oRftaiimNTideraidy relevant

M8 Amlocignate, I 2ns (oL YAy D £ A0 St caown
cholecalciferol, cholecalciferol-cholesterol; Vitamin .g.

alnbadegopherehralphardocophinyy incdieted alpbatteraphenttasid phosphate,
succinate (d and dl forms); Vitamin K such Vitamin K1 e.g. )
pligRmEnderorte, asrtaisrdiena@towittaim) Baalgcoptne, wddxanghithe like
Jg‘o%etiﬁ'e acllﬂRha-carotene betﬁécargtgne apocarotinal , gamma-carotene an

St Cry ploRAnthIn. darvAIVES anet ftres thereor THa’ Thatsiming r%%@the

hrepfosant iamutitiaRdhdyamtynouRissepandiohanaeeandiar with the
physiological state as already mentioned above. Preferred vitamins are
viedRineh rengmin B! infaatad @1 2duikemideniingin pnevibetirampgs, and
Iciu niotenate, rutaside and yitamin E. Further additives in .
PR ARG S ST SR MR o g R S gy i

rlenertechasic i evdrdar aidhe mkiler pesseidvad stRlbRhBao the present

discussed in detail. According to the present invention it is particularly
presetien Fnimeral anersvRdnthe dhe pfelentiag daingvels. Strssnt in the

Pn%%%'a?xgggp oorf 1Aqlgtary supplement may be selected from calcium, fluorine,
phosphorus, copper, potassium, manganese, magnesium selenium, zinc and
iron.

Vitamins which may optionally be used according to the present

invention can be, but are not limited to water-soluble vitamins e.g. Vitamin C
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Ginkgo phosphatidylserine complex and selected multivitamins and/or 25
minerals is particularly suitable for maintaining and/or restoring cognitive
functions and improving physical well-being, for example in elderly
ersons or patients. Thus, the Ginkgo complex combined wijt

%ﬁlﬁ{}?fé%‘ﬁ?gﬁninerals formulation may be tailored particularl%/qg%i 2 heeds
of elderly persons who WO 2005/074956PCTIEP2U05/000738 13 face or
want to prevent age-related decline of cognitive functions and physical
ovgell-bé&ingasitas t eresadingfici conabivatiote op Gaskguraastorbate, 6-palmitoyl-

phosphatidylserine jn form of a complex which is proven in the ..
LRSI 1 HATRR i nEvforcil BEARS O QBRI e chigmine
o FRREAENANGEA1AY BS iRCEeaspdPayith agidilivas sush AR SpINRER Sodium;
and/or vitamins which are selected and dosed according to their potential
\Gitansimtaiflfg aecerestppniglepipeitivenfdinotibis e impiicatmi phygical e.g.

well-bejng, particularly of elderly persons. Most. pr fe_rrgd is a combination,
AR R MIABI oH Gdol  P BA I i tamm PP (Niaoin)

: Iig%r?iérl]ﬂé%}ﬁa@?%i&%{m'&ﬁ; YHERHBntn G 82 YHRATUD 88 and di
forms) ethyl panthenol and calcium D-pantothenate; and fat-soluble vitamins
e.g. Vitamin A e.g. Vitamin A palmitate, Vitamin A acetate, Vitamin A
propionate, all trans retinol; Vitamin D e.g. ergocalciferol, cholecalciferol,
cholecalciferol-cholesterol; Vitamin E e.g. alpha-tocopherol, alpha-tocopheryl
acetate, alpha-tocopheryl acid succinate (d and dl forms); Vitamin K such
Vitamin K1 e.g. phytomenadione, and Carotene (provitamin) e.g. lycopene,
zeaxanthin, lutein, alpha-carotene, beta-carotene, apocarotinal, gamma-
carotene and beta-cryptoxanthin, derivatives and mixtures thereof. The
vitamins may be present in nutritional relevant amounts depending on age and
physiological state as already mentioned above. Preferred vitamins are vitamin
A, vitamins B1, B2 and B12, vitamin C, vitamin D2, nicotinamide, calcium
pantotenate, rutoside and vitamin E.

Further additives in medicaments or dietary supplements which may
optionally be present belong to basic knowledge of the skilled person and
shall not be discussed in detail.

According to the present invention it is particularly preferred if
minerals and/or vitamins are present as additives. Such a combination of the
Ginkgo phosphatidylserine complex and selected multivitamins and/or
minerals is particularly éuitable for maintaining and/or restoring cognitive
functions and improving physical well-being, for example in elderly personé
or patients. Thus, the Ginkgo complex combined with a multivitamin/minerals

formulation may be tailored particularly to the needs of elderly persons who
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20 Rutoside Folic Acid Fluorine Calcium Phosphorus 25 Copper
Potassium Manganese Magnesium WO

%98 g&)%/?)%t%?&? PCT1EP2005/000738 PCT/EP2005/000738

13

face or want to prevent age-related decline of cognitive functions and physical
well-being. It is a meaningful combination of Ginkgo and phosphatidylserine
in form of a complex which is proven in the experimental part to have strong
beneficial effects on cognitive function. The performance may be increased
with additives such as minerals and/or vitamins which are selected and dosed
according to their potential of maintaining and restoring cognitive functions
and improving physical well-being, particularly of elderly persons. Most
preferred is a combination consisting essentially of:

e acomplex of Ginkgo extract and phosphatidylserine

e Vitamin A

e Vitamin Bl

e Vitamin B2

e Vitamin B6

e Vitamin B12

e Vitamin C

e Vitamin D2

e Vitamin E

e Nicotinamide

e Calcium Pantotenate

e Rutoside

e Folic Acid

e Fluorine

e Calcium

e Phosphorus

e Copper

; Potassium

e Manganese

¢ Magnesium
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14 Zinc Iron Lecithin Therefore, the complex according to the present
invention may be used 5 for the improvement of cognitive functions in
healthy young people and the maintenance of healthy cognitive functions
and delay of age-related cognitive decline in healthy middle-aged and/or
NP FaBHIE Fowever, according to a further embodiment the” ESFAYR Mi%y®
be used for manufacturing a medicari¥nt or a dietary supplement for the
treatment and prevention of 10 diseases related with the reduction of
cognitveZimction and mental fatigue.  Still a further aspect of the
present invention is directed to the use of Ginkgo eomplexed with
phospha[ﬁﬂﬂserine for the manufacture of a medicament or a dietary
SUppIQmi@c{ﬁ{iﬁhe treatment and prevention of Dementia, e.g.
Alzheimer's disease, 15It is preferred that the medicament or dietary

supplameartadditienedinedatoans @ dharaseuiralbnacceaiable amoustigkd
at least one additive which may be selected from the group comprising
fatahminpamesaR sl sReritev I dvarsignsaim healihralg urg dsenik and the

x&é%ieﬂfar@agac%xﬂi%ﬁ |%i’% i g%%f?iaeﬁ‘&sﬁ‘g ”&if‘tég%?(éo?‘%{@e"cf@%itive

escribed. apreferred embodiment the com

drespatintealioy maydlsapedused i cAmPisasRnN Witkyavcaddiienalbe to a
active comEound, i.e. the Ginkgo complex may also play a role in the

Rstheinaphodimenbntlae Depmeplex sieavashigetsdtePDemanytictuging 2

plahcimere Bisgase, An aclive compound ip this cannegtion

J ay be
rBﬁalr(rznag}:etgutical compou%dS(L)IFJ Brother 25 active Stbstance Used ¥%‘rf%ﬁ?eion of

dieaisesntans preventioreal b diseasednibe Haaigon aad eampesndie.
which supports the treatment and curing of Alzheimer's Disease. One

exampiélbesBlfesnssarat el chthenesastition ersipbdadlirsstainigthanoe of
%979/%9 7%%%1%@&@@%\27& 51}%9(9571)%%tidylserine for the manufacture of a
medicament or a dietary supplement for the treatment and prevention of
Dementia, e.g. Alzheimer’s disease.

It is preferred that the medicament or dietary supplement additionally
contains a pharmaceutically acceptable amount of at least one additive which
may be selected from the group comprising vitamins, minerals, sweeteners,
flavors, pharmaceutically acceptable carriers, auxiliary and binder agents,
excipients and mixtures thereof, as already described.

In a preferred embodiment the complex of the present invention may
also be used in combination with an additionally active compound, i.e. the
Ginkgo complex may also play a role in the combination treatment of
Dementia such as age-related Dementia, e.g. Alzheimer’s Disease. An active
compound in this connection may be a pharmaceutical compound or another
active substance used for the treatment and prevention of the disease to be
treated, e.g. a compound which supports the treatment and curing of
Alzheimer’s Disease.

One example of said embodiment of the invention may be to use Girkgo
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therapy in the treatment of Dementia particularly Alzheimer's disease in
combination with acetylcholinesterase inhibitors. The leading
acetyleholinesterase inhibitors in the treatment of Dementia are Donepezil
(KA ailable from Pfizer), 5 Rivastigmine (Exelon(r) RGATEBHYA{®
Novartis) and Galantamine (Reminyl{p available from Johnson &
Johnson). Therefore the complex of the present invention may be

cgg;ﬁfé%ei%t@ﬂ}?%M&Bw%@mwﬁﬂwmeﬂﬂsﬁtﬁgaﬁgm&tﬂ@reruwisa the

context under the term "co-administration” is meant that each of the two
trsatmporientsicoremiiax pardi eulditlynAl detivees impisent) erecombination with

adminjstered at the same time qr separately but within a close timely . .
SRR o o8 RAED SO IR R YoF GnesE PRI SHGFADY WS in
VBRIV SaMpexs andamagditipnally aaiivesasapeungd in e corphinationr),
“treatment in an age-related Dementia such as Alzheimer's Disease by the
Rivaatignnistrgfior 108 Diahe labiepfecnn MNow sk ab éh i tiotamige (Reminyl®

complexed grape seed extract as addjtjonally active compound._It has
LRGPP GBS B AN BP0t (EFREHIV EHRBIBIC ARl Present

iRdditenaiAche COmMBRHRR GRS {ASURGERT FeRHBMD ReMIENSHHEN Hase
curing of such diseases and supports to alleviate the symptoms and to
iekibitoaténtliei coonsexofithdediseasain Gooeadradriiratio80 iwayeant that each

DETAILED DESCRIPTION OF THE INVENTION In @ pilot study in
ForiH%f W RantRIRRSBAD HO USRI, el v%%vs%dﬁ%ﬁa’ und) are

ABERES O Seveil NeRR IS op crpniive skilavandendyciadsdn thisly

study, the effects and influence of a ginkgo 25 phosphatidylcholine

rettipteshipinkgo phosphatidylserine complex, not complexed ginkgo and

an inert placebo have been compared and evaléjeg}e?d. It wt'g: be readily .
hattgedYa

apparent 16 h5 s ErRARETRthe Girt tHatPARBIRS CnEIFGRRYa Y holiticatisd! ve
&%m&?mam&mm%@eam%%ww, RAHIES GBI AG dhareRiti &l in
the invention, and all such"changes and modifications of an obvious
anmadgrerslate hdmadetiaithoult aepdririnicots Discpiatyf the covadmonstation
all suc_h changes and modifications are considered to fall within the scope

f 2 UGS O LG RSE By TS R m A0ty ARBHEX e P RTSE ShRTITARE 25
%ﬁ%ﬁﬁ@@%ﬁ%%ﬁg%%&% R sebiouthein wihal is BrlicyathiRdtuse of the

referred embodiments, it is recognized that departures may be made

inténini tlee pirjilar dascb pa oh didét fotl elyin g atizien s antpehy i elefds ef s Frplelrior

not be limited except within the doctrine of equivalents. .
results in the prevention or curing of such d;seases and supports to alleviate

the symptoms and to extenuate the course of the disease in an extraordinary
way.

DETAILED DESCRIPTION OF THE INVENTION

In a pilot study in form of a randomised, double-blind, balanced
crossover study the influence of several preparations on cognitive skills was
conducted. In this study, the effects and influence of a ginkgo
phosphatidylcholine complex, ginkgo phosphatidylserine complex, not
complexed ginkgo and an inert placebo have been compared and evaluated.

It will be readily apparent to those skilled in the art that various changes

and modifications of an obvious nature may be made without departing from
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BRIEF DESCRIPTION OF THE FIGURES 10Figure | shows the effects of
individual tasks with regard to attention; Figure 2 shows the effects on
speed of memory; Figure 3 shows the effects on timed memory tasks;

ure 4 shows the effects on quality of memory; Figures 5 shows
t &S picture recognition accuracy; and 15Figure 6 ELOHEZARPINE®
effects found on mood "calm". METH@D Cognitive Assessment
Participants 19 female and 9 male undergraduate volunteers (mean age

tRd 4pieRror2t StandatbRerirtion AshyrasahinRls nard indbeisitidiowdieh an

was approved by the Joint Ethics Committee o Newcastle and North
obyheside staegthranhbeityradd \Wweisheantiedaparimacdordantewitritiie of the

R RSB S SR e
tRaricHRNSTraROTad Hidhthey weTedn aRPded ISRID. JNEiWEIRAAA%L PG he
illicit social drugs. Addltlonally they were free of

complex of the present invention has been set forth in what is believed to be
preferred embodiments, it is recognized that departures may be made within
the spirit and scope of the following claims which, therefore, should not be
limited except within the doctrine of equivalents.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the effects of individual tasks with regard to attention;

Figure 2 shows the effects on speed of memory;

Figure 3 shows the effects on timed memory tasks;

Figure 4 shows the effects on quality of memory;

Figures 5 shows the effects on picture recognition accuracy; and

Figure 6 shows and the effects found on mood “calm”.

METHOD

Cognitive Assessment

Participants

19 female and 9 male undergraduate volunteers (mean age 21.4 years,
Standard Deviation 4.1 years) took part in the study which was approved by
the Joint Ethics Committee of Newcastle and North Tyneside Health Authority
and was carried out in accordance with the Declaration of Helsinki. Prior to
participation each volunteer signed an informed consent form and completed a
medical health questionnaire. All participants reported that they were in good
health, and were taking no illicit social drugs. Additionally they were free of
any “over the counter” or prescribed medications, with the exception, for
some female volunteers, of the contraceptive pill. Regular smokers were

excluded from the study. All participants abstained from alcohol for a



10

15

20

25

any "over the counter” or prescribed medications, with the exception, for
some female volunteers, of the contraceptive pill. Regular smokers were
excluded from the study. All participants abstained from alcohol fora WO
2005/074956PCTIEP20051000738 17 minimum of 12 hours prior to the
firQ &g Session of the morning. Cagnitive Drug Researcﬁg(“@ffﬁ’)osmmm
computerised assessment battery The' Cognitive Drug Research (CDR)

S e i ORI

]EU ropean an

sensitupdaind!D ARG RINGPUN RrIvier s fi MRS Ao RlENy

et al 1999) as well as impairments with a wide variety o stances (e.g.
Ebert €haldostioNiietBe1005h (CRR)ilooathvearsionl ofshaGRRt battery

. Thi lously b found to b itive t
R ARt Ebgvi o V'ﬁ%o%%%ﬁﬁ@%%@&%ﬁ%ﬁi%‘%% and
SO S Eo S T tnsLefienE )
D000, 200500 Pt e o LA BUBIA 08 e ot e

a9 3nddinsyicadmif8atisnvodla Girkgeabitnbatd arex gingdegvariety of
C mbinaticl)@i“gglégnedy %Zal 2001b; 2002a; Wesnes et al 1997; Wesnes et

| o5 3@3 B é%%ﬁf@ﬁ%@la}&&%nm rapid 15 visual
informatign HraressiignRY RSk %t[&l? dgdin,ihg bafier gia-ghérevi(glsly
selection of computer controlled tasks from the system was administere
bien rdndodniyoorderednsaistel formsodifbd sasts bajogmitbaentedotiopads a
testin sessiog. Presentation was via desktop computers with high

FRBRTHISAT S A ISP O Lt féﬁﬁ@ﬁtf&?@??ﬂﬁtéﬁ%o@ozb)a
&Rl i yal ReIRSBPDFEE NRIE: 866545 Yig A wasP %?;g%éé%egé%%gdy et al

response boxes. The éntire selection of tasks took ap
Minlaes 10 Peformm T essiweramd mitisteied idihinfoltaviing asders  Ginkgo

dP ion: Fifteen words, matched for frequency and
Bl plRere i eREREA o b AR ot b ARG ROV atecs ef i

1997; Wesnes ef al 2000). In the case of the current study the additional rapid
visual information processing (RVIP) task was included in the battery. The
selection of computer controlled tasks from the system was administered with
randomly ordered parallel forms of the tests being presented at each testing
session. Presentation was via desktop computers with high resolution VGA
colour monitors, and, with the exception of written word recall tests, all
responses were recorded via two-button (YES/NO) response boxes. The entire
selection of tasks took approximately 20 minutes to perform.

Tests were administered in the following order:

Word Presentation: Fifteen words, matched for frequency and
concreteness, were presented in random order on the monitor for the
participant to remember. Stimulus duration was 1 second, as was the inter-
stimulus interval.

Immediate Word Recall: The participant was allowed 60 seconds to

write down as many of the words as possible. The task was scored as number
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25 participant to remember. Stimulus duration was 1 second, as was the
inter-stimulus interval. Immediate Word Recall: The participant was
allowed 60 seconds to write down as many of the words as possible. The
task was scored as number 18 of words correct and the resulting score
WA GV into a percentage.  Picture Presentation: K%M’T%%O%?‘%m
photographic images of everyday oljjgcts and scenes were presented on
the monitor at the rate of 1 every 3 seconds, with a stimulus duration of 1
oBeeeid, Jorrthe AaltapARUIe HeIeMbeadcdivRtdddactiaptitwitdhe
participant was instructed to press the "YES" response button as qU|ckIy

as po@mméeeﬁé@quzwe vover isse 220 ph pregaRpbicoASen Sfkifreryday

lft stim | were presented with an inter- stlmul eryal
S gn?lt)’/ SNeEh 1ERPEES s&:c(gn sE eac |or?(%rmets%er}e recordF am 3
sHISRES; wﬁl%mﬁﬂm%m%n stargaldigitvasiapdainty selestasangber.
constantly displayed to the right of the monitor screen. A series of digits
was preseieieldnctiencdime: oflie pertisipanthavasteldyisectrd iinbi@Hndhe
artlc ant wa uwed ress the, "YES" bhu tton qwck
S R R S e S N TG g2 wes

pRskdasteshome %%mteutqrmyd inarslivRRel prefivuistsatgedmaieiagimulus

Task measures were accuracy (%), reaction time (msecs) and number of
ifatsmadldraigaried rolderRydetiore inictdither fseqvdrd Reertimmgsrgere
"Y Ea” resented on the monitor and the participant was required to
rﬁ?(gg t%é respondlng button as quickly as possible. There were 50

trials, of heml stimwusawerdosRsichiosanFandembith uakd and

probability, Wlt a randomly varying inter-stimulus interval of between 1

camdtanslsatisplay erR sadhorrighical(Hheanpaiter aseineibyA0syiirs @ Feligitietyas
atial Memor ictorial representation house wa

pﬁg ggﬁt cf%rﬁ% }ge r¥ E\IA}E YOS OPIISE)I'I?I}]e W?Fldo fogat eng} %’ S the
mswgt%c}@lm&mrpﬁ%mﬁeowws’om&w rinaedindevwsodsible

36 subsequent presentations of the house, one of the windows was

dftarpitianecthe digit in the series matched the target digit. The task lasted one

minute and there were 15 stimulus-target matches. Task measures were

accuracy (%), reaction time (msecs) and number of false alarms.

Choice Reaction Time: Either the word “NO” or the word “YES” was

presented on the monitor and the participant was required to press the

corresponding button as quickly as possible. There were 50 trials, of which the

'stimulus word was chosen randomly with equal probability, with a randomly

varying inter-stimulus interval of between 1 and 3.5 seconds. Reaction times
(msec) and accuracy (%) were recorded.

Spatial Working Memory: A pictorial representation of a house was
presented on the screen with four of its nine windows lit. The participant was
instructed to memorise the position of the illuminated windows. In 36
subsequent presentations of the house, one of the windows was illuminated
and the participant decided whether or not this matched one of the lighted

windows in the original presentation. The participant made their response by
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and the participant decided whether or not this matched one of the lighted
windows in the original presentation. The participant made their response
by WO 2005/074956PCT/EP20051000738 19 pressing the "YES" or "NO"
response button as quickly as possible. Mean reaction times were
MO8 R msec, and accuracy of responses to both origiRat ARa ASVET
(distractor) stimuli were recorded aslgercentages which were used to

ter than chance performance" score (percentage, 5 of

derive a "% grea n cha :
POFRSTE %S@Spe?ée%e IRBUET (AMHOE AvraeiRkldentitRersiblso)Mean
rDidmeriaWerking- Memany: &ve %E%}’V%? pﬁ@éﬁf&@f %mg%aﬁxs@ oth
participant to hold in memory. This was followed by & series 0f 30 probe
afigitsafoaehatootvhidittineqparsidialit decidedovhdibesopeaidhtigd Hednich
in the original series and pressed the "YES" or "NO" response button as

Vi ppea pAAerieduiciayeraiss Lamle irpre R Feaanes TwePrrsr(ner tratRge

gt sl e R e

stimulVweeeiteBarcied g9 feeroantages dikich were peagitcdetdq@entally for
t%‘r‘;-:-ater than chance performance” score as above. 15Delayed Word

BaIfiSiRansARiGRkhivaE BeRin Hhieved Selistias itiretisiAla0 probe
dg%ffrfgyfgﬁ %%Pgefdmﬁmé Aﬁi&gsnt@aécwég%&ﬂ{&%sﬁro@%Pﬁf IRLES in

rect and the resulting score was converted into a percentage.

tRelayrdindlosdRecagritipreside ciigifiaIBFOTdsmItiN OB distipeies vardsn as
were presented one at a time in a randomised order. For each word the
DPIORHIRIH At kAT asnstiRicoThét Fasererpftsst tvasibether ilansgenrith
dﬁ%}%rﬁr_'%ﬂﬁ{llﬁaﬁ%wﬁfg?ebgi {&SS@Q%%X&%OEH%?% Q}étrtg "Whsured in
appropriate and as quickly as possible. Mean reaction times were

mseasuiechicunsec odndspoaseacy botiespiriaes i datheligiarandl)evghuli
(distractor) stimuli were recorded as percentages which were used to

VERIVECSOTSIS 8B IRRIH AESANYRISh pisie Hesscee sksikcag alfevereater than
éﬂgﬁ%ge}%&jﬁyﬂr&&eac&qggigpdg%qiginaI pictures plus 20 distractor

pictures were presented one at a time in a randomised order. For each
pictur@laticipaiatelimicaledihbaiheidpaat fwaagenognised &F haivgds to
vtfrr(i)trg ctlrg)%/n as many of the words as possible. The task was scored for number
of words correct and the resulting score was converted into a percentage.

Delayed Word Recognition: The original words plus 15 distractor words
were presented one at a time in a randomised order. For each word the
participant indicated whether or not he recognised it as being included in the
original list of words by pressing the “YES” or “NO” button as appropriate
and as quickly as possible. Mean reaction times were measured in msec, and
accuracy of responses to both original and novel (distractor) stimuli were
recorded as percentages which were used to derive a “% greater than chance
performance” score as abové.

Delayed Picture Recognition: The original pictures plus 20 distractor

pictures were presented one at a time in a randomised order. For each picture

participants indicated whether or not it was recognised as being from the



10

15

20

25

WO 2005/074956PCT/EP2005/000738 20 original series by pressing the
"YES" or "NO" button as appropriate and as quickly as possible. Mean
reaction times were measured in msec, and accuracy of responses to

both ori?inal and novel (distractor) stimuli were recorded as ercentai%es
WA EH¥sed to derive a "% greater than chance 5 performance” 5eore.
as above. Primary cognitive outcom2imeasures  The above measures
were collapsed into the "Quality of Memory" measure and five cognitive
ovigiorhecidetdsy geesaddrdm tidRttery DICQH facttoarslygpmpridctedd as
by Wesnes et al (2000). These measures have been 10 utilised in a
ikber Bt RORENCIn Y RARG TR o Ao sYTREPHRCSHIRR BB o f 204
a‘&gﬁ?g&é{emepé$o%§§‘W%d)é(ﬂhalyr?QHQE %991?10%993(*&1%9&%81)298%&111 were
Wesnés et al, 1997; 2000). The original factor analysis of data from the
rbedielydias esochiragies detdilinibtesnes] ebad (2000p Alteptioner Hisipebdnce
of Attention’” factor: derived by combining the reaction times of the three
PskErIRHa8Kere S8 action time, choice reaction time and digit

vigila it : i for the 3 tasks). "Accuracy of
Atten3%?17'#?ggt%%gﬁﬁl%%&%%cﬁggt%g%%e combined pe)rcentage ’
accurdpy astioss theahgise veactiooltipednthdigithdgfaneditaskd 2@ enitbry”
adjustment for false alarms from the latter test. 100% accuracy across the

Bk 8o Titg BRI A AHASHRENTASRTE SIS IMERBrPOSRtIBY &
M&H}%}{é@éo&%{{}!%% SRTRIng ﬁli@%ﬁfﬁ%@&%ﬁﬁém&%%ve been

computeri memory tasks - numeric working memory, spatial 25

g indelayethwoof recdgssitionladihgelayedepidture cedagnitioncemiisive
are
effects of herbal remedies (Kennedy et al, 2000; 2001a; 2001b; 2002a; 2002b;

Wesnes et al, 1997; 2000). The original factor analysis of data from the
battery is described in detail in Wesnes et al (2000).

Attention

“Speed of Attention” factor: derived by combining the reaction times of
the three attentional tasks - simple reaction time, choice reaction time and
digit vigilance (units are summed milliseconds for the 3 tasks).

“Accuracy of Attention” factor: derived by calculating the combined
percentage accuracy across the choice reaction time and digit vigilance tasks

with adjustment for false alarms from the latter test. 100% accuracy across the

two tasks would generate a maximum score of 100.

Memo

“Speed of Memory” factor: derived by combining the reaction times of
the four computerised memory tasks - numeric working memdry, spatial
memory, delayed word recognition, and delayed picture recognition (units are
summed milliseconds for the 4 tasks).

“Quality of Memory” measure: derived by combining the “Secondary

Memory” and “Working Memory” factor scores (see beloW).
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summed milliseconds for the 4 tasks).  "Quality of Memory" measure:
derived by combining the "Secondary Memory" and "Working Memory"
factor scores (see below). 21 "Secondary Memory" factor: derived by
combining the percentage accuracy scores (adjusted for proportions
%9&?‘5ﬁ0§43??gin‘al stimuli where appropriate) from all of the @E@ﬁé‘é"ri?‘{”m
memory tests - delayed word recogriiion, delayed picture recognition,
immediate word recall and delayed 5 word recall (with adjustments to the
total YSeeteghipr MenrsraridtrosiodsrorethelattenibiniagksheOpercentage
hundred percent accuracy across the four tasks would generate a

IS RBEARLIFSERT S UH UGS bROIRIFRIENIONS ofRRKitlg MEATERy ™ ACTSR d TR
%%%%HQ%Q NGNG F’Sffef}fa%ea%%%r a§¢°¥ﬁ§ 9 thefwo warkind 4 word
ry tests - spatial working 10 memary, and nameric working memory.

Qg higivaedensree Hiannuracyoaeioiss fHe iwaltarksvoal egenetade delayed
maximum score of 200 on this index, Serial 3s and 7s Subtraction Tasks

wortotsinell CuiHpadinstaenitsiorist AR EEriaPseve exQrasigégisions
LRSS ¥SEPRREN M RE YRR oA hRE) DR APREE R Ak

umber of forms, inclu Ing as part tate

wxaaipationdholaisimeainlsdSéDtbashers useskio assess cognitive
impairment during hypog[}/caemia (e.g. Hale et al, 1982; Taylor and
RachmBier iome) Mawaonss afde!peeriedBedoiivasiphiing diatpaetrptage

between increased blo lucose levels and cogniti erfor .
A TR O T SR KR DS pypiing
Hhanarent shudies: corprirs sechvsisi Mised nelidisprtaali o WEs e across

implemented (see Scholey et al, 2001 for details), here using tests of 2
theritite daglipalion] FeeuRER ek Bl S ERERS teate 2 ERMuardhistHieasdn screen

inform&)c{ritai]e3 g%rti 'Lpsaglt1 g%rgggnt %%E\évards in sevens from the given
numbmm&éfand—ma%&y‘a?possible, using the numeric 25
keypag @ &l1iBEE 36 REpANEE vERTta RN BRIt AISeviais weiedyueiallyed.

that if they were to make a mistake they should carry on subtracting from
e reiginebrvstealuitisial Aesperoiesitaiiaymem Mtﬁ@énm@a&ﬁé in a

B SR L ST AP 0 B
(Folstein et al, 1975). It has been used to assess cognitive impairment during
hypoglycaemia (e.g. Hale et al, 1982; Taylor and Rachman, 1988), and has
also been used to investigate the relationship between increased blood glucose
levels and cognitive performance (Kennedy and Scholey, 2000; Scholey ef al,
2001; Scholey, 2001). In the current studies, computerised versions of serial
subtractions were implemented (see Scholey et al, 2001 for details), here
using tests of 2 minutes duration. For the Serial Sevens task a standard
instruction screen informed the participant to count backwards in sevens from
the given number, as quickly and accurately as possible, using the numeric
keypad to enter each response. Participants were also instructed verbally that
if they were to make a mistake they should carry on subtracting from the new
incorrect number. A random starting number between 800 and 999 was

presented on the computer screen, which was cleared by the entry of the first
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response. Each three-digit response was entered via the numeric keypad
with each digit being represented on screen by an asterisk. Pressing the
enter key signalled the end of each response and cleared the three

asterisks from the screen. The task was scored for total number _of00 000738
SUBABIEH’3hd number of 5errors. In the case of incorrect r}ég?)/gﬁ%eg,

subsequent responses were scoredZs positive if they were correct in
relation to the new number. The Serial Threes task was identical to
rSgiakScliecls tbraedigitatds ponsbver sentirsdoviadimnmftiveeskeypad with
Subjectjve mood measure 10The Bond-Lader Visual Analogue Scales
€ %@%%i@&&%@ﬁ?ﬁt&s@sﬁmm 9% IBAIR KL AiS PRy dRestates key

SROENREAIRY RIOBY WAL L pURH: DIRIWEK A BN D e B TARHASRIChYRI Ghe

combined as recommended by the authors to form three mood factors:
satertme$hectdpiness andrednfentiedaiessnibwatifiantstidfinreank stuthbeiayf
particEantS received two cagsules that were of identical appearance on

CEEQTH - JBCRSI GRS AE T EATTAGh T S90S RS s TOAEAHER! SRTBP AT FERTBISERIFY 25
FoQimd Gk Bloba sxtadh 180:09 G §inkoe hilabgeextract complexed

with phosphatidylcholine (equivalent to 60 mg of Ginkgo biloba extract, in
the follbwiSgrieielrrbte asskPEHy ddcddidahgofSenddg§ @B-hilphamxtrabiat it
.complexed with phosphatidylserine (phospholipid containing 20% of
IBHB’s‘ﬁzgt'r%ﬁ%éﬁH&r?ﬁ%% plE%SE equivalent to 60 mg of Ginkgo biloba

extracd é?iyé %Mpegaﬁl;%ferred to as "PS"). Depending on the

condition 1o which the participant was allocated on that particular day the
combifiedioBwftdpdulesitoned spanded:to Scddae Beititerandnd. gaaces)4),
25120 mg Einkgo 360 mg ginkgo complexed with Bhosphatidylcholine, or

IS GiRkgtP OIS HHACHIHORSRICOARSARI S 4% aRtonyms (e.g.
Rﬁ%@WS%&@%@% it A9 uP PRt AALAT A RIBEMRNEE by

provi the mantfacturerin identical hard gelatine capsules. A" WO
R0 QD 49 hE Ricrh REFR2GR0 40 @38 23 disinierealaetniduschpdripnast ddanss.
responsible for preparing treatments as per the study's Latin Square. The
code rErfatHRREhbroken until initial statistical analysis had been

complgfed, /of] RIS WAFG RS L ARRFHANCE RO SEHMLt were of

identical appearance on each occasion. The individual capsules contained
either an inert placebo, 60 mg Ginkgo biloba extract, 180 mg of Ginkgo biloba
extract complexed with phosphatidylcholine (equivalent to 60 mg of Ginkgo
biloba extract, in the following referred to as “PC”), or 240 mg of Ginkgo
biloba extract complexed with phosphatidylserine (phospholipid containing
20% of phospatidylserine. The complex is .equivalent to 60 mg of Ginkgo
biloba extract and in the following is referred to as “PS”). Depending on the
condition to which the participant was allocated on that particular day the
combination of capsules corresponded to a dose of either 0 mg (placebo),
120 mg ginkgo, 360 mg ginkgo complexed with phosphatidylcholine, or 480
mg ginkgo complexed with phospholipid containing 20% of
phosphatidylserine. To maintain the double blind, coded treatments were

provided by the manufacturer in identical hard gelatine capsules. A
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5Procedure  Each participant was required to attend a total of five study
days that were conducted seven days apart, to ensure a sufficient
wash-out between conditions. Testing took place, commencing at the

same time on each day, in a suite of laboratories with particilpant% vi%uoalolyss
iQ¥PALG Y78 each other. 10 On arrival at their first session 611 the Tirat 8ay

participants were randomly allocated}o a treatment regime using a Latin

Square design which counterbalanced the order of treatments across the .
disiitexastedddyeiapariy svasyhrhasmpansaloderipsepranotimatmensnasgper

four, except that no 15 treatment (active or, placeho) was, offcred, to allgw
O o LD AT AN TS O Ah DA st

afBBAIRNRAS HRisnREasi}NBteRY AYPEecRRh IMGIUAREIRRAY eH1aly Hsp&ERGRce and
active study day comprised four identical testing sessions. The first was a

speatdose testing session which established baseline performance for that
day, apd was immediately followed by the clay's 20 treatment on days 2 to
5. Furth8F$€8fg sessions began at 1 hour, 3 hours, and 6 hours following

consyrppiph AN BMEN - to ateaRD 16RNAD SLTIONRRPRESEthat
completion of the Bond-Lader visual analogue scales, and the CDR test
wrrteepngustied cse 288 shgs appthetindivitnel 2askibgicompgsihedobetween

i f arid t b-fact lysed .
S s e e R
SRR LBUERIRNNEH ERMRBISONTs FONE Y S eiain daeRbtRAr.

Model), with terms fitted to the model for dose, visit, dose x visit and
subjeQuKakiv868Y, wWeedrciriedsestion identiheniaist effectpantidipaatactioere

SRR AR U thé ARG FEbAGUAR: HALD DAL AFLRT pehich
cHaseATHEd QU Usingrad! BINedLRMRAISGR3s WHliSIna tests withyhe £ the

mean squares for "Dose*Time*Subjects" from an omnibus ANOVA as an
séwdyr. term (Keppel 1991). At each time point (1, 2.5, 4 and 6 hours

t- taf the placeb diti d to that f h
0t the o Eatn Rt HEGH Qo b Ol FOAE) irkgho
tteBeh 40 (RRESRNAAYISEE) 8 s T RASY BothA Sy aralliTiAgaL S ¥ith th e test

protection level only those planned comparisons associated with
hasasures]that getuecatodta Signifitenfonnisessions ofithés audetiasfiéay orere
OVA are reported. Furthermore, all, testing w.

AP S SRR B BTG RS Sty CIehE L o !
faRes Al eONdItAaNS MAUSas a pre-dose testing session which established
baseline performance for that day, and was immediately followed by the day’s
treatment on days 2 to 5. Further testing sessions began at 1 hour, 3 hours, and
6 hours following consumption of the day's treatment.

Each testing session comprised completion of the Bond-Lader visual
analogue scales, and the CDR test battery.

Statistics

Scores on the individual task outcomes, the four primary factors and the
two memory sub-factors were analysed as “change from baseline” using the

Minitab statistical package.

Prior to carrying out planned comparisons, an ANOVA (General L inear
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150ne at each time-point, and only probabilities associated with these
pre-planned comparisons were calculated. RESULTS Cognitive
Assessment Baseline scores 20Prior to analysis of change from baseline
data, mean%re-dose raw baseline scores for all four conditionsléglacebo

I8 i PCTIRPI00ST000138

o + PC, ginkgo + PS) for each outcome (single tas
outcomes, cognitive factor scores, al mood scale scores) were
subjected to a one-way, repeated-measures ANOVA followed, for

NIRRIMrestHaBRAtNg el S micaridasto, dyselansigdicsmparisiona@salsject
per the cognitive outcome data. Several single task outcomes generated
(KiigiflOf% preasl sserisdsiiinte deeafdiycasignaiiach andoaissrspiansdiigets on
rior to.ingestion of the days treatment partigipants in the di .
R e i R G O A LR

ANghENoEBaN¥E F0RDIhE4AREP IV PROORAOREEire was carried out using
planned comparisons, utilising t tests with the mean squares for
“Dose*Time*Subjects” from an omnibus ANOVA as an error term (Keppel
1991). At each time point (1, 2.5, 4 and 6 hours post-dose) data from the
placebo condition was compared to that for each of the three treatments
(ginkgo, ginkgo + PC (phosphatidylcholine), ginkgo + PS
(phosphatidylserine)). To ensure the overall Type I error protection level only
those planned comparisons associated with measures that generated a
significant main effect or interaction effect on the initial ANOV A are
reported. Furthermore, all testing was two-tailed, comparisons were strictly
planned prior to the study, were restricted to the number of conditions minus
one at each time-point, and only probabilities associated with these
pre-planned comparisons were calculated.

RESULTS

Cognitive Assessment

Baseline scores

Prior to analysis of change from baseline data, mean pre-dose raw
baseline scores for all four conditions (placebo, ginkgo, ginkgo + PC, ginkgo +
'PS) for each outcome (single task outcomes, cognitive factor scores, and mood
scale scores) were subjected to a one-way, repeated-measures AINOVA
followed, for measures generating a significant result, by planned comparisons
as per the cognitive outcome data. Several single task outcomes generated
significant pre-dose baseline differences on the planned comparisons. Prior to
ingestion of the days treatment participants in the ginkgo + PS condition

performed significantly less accurately [t (81) = 2.32, p = 0.022] and more
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25 slowly [t (81) = 2.75, p = 0.007] than placebo on the Digit vigilance
task. The same condition performed significantly slower on the Word
recognition task [t (81) = 2.11, p = 0.036]. No other planned comparisons
proved significant for any other measure. 5Individual task outcome
MELUrALHSe Effects and performance data on the individuaf tagk2 003/ 000738
outcome measures from the CDR b&ftiery are shown in Figs. 1, 3 and 5.
Results of planned comparisons of individual task outcomes that

stewbyr dte@ B) sighifitaptrés 00t drite MaiabaNe e Biglistizilencegastedhe
are descrjped in relationship tQ the 10 oyerall factqr tQ which they | |

B DR MR e éc%ﬂycﬁ}éﬂbg f?&n%*ﬁ;%ﬂ Ko Aok
[@temamﬂrﬂ? arg psReNE b thaskiat dIplayeA 0 9esRld significant

completion, with a graphical representation of méasures generating
feigmificatitediffergmuces on the initial ANOVA and subsequent planned
comparisons (*, p = 0.05; **, p = 0.01; ***, p = 0.005, *****, p = 0.0005 15
compirddvis BRldesk) o eisgmEVB AN Sutcome measures  Effects of

the treatmants,on I3 ATMALY AUISURSIEOYMIYE AP OIS ARG TR MiGres

CDR battery outcomes are shown in Figs. 2 and 4. Mean baseline and
febangecirO Raseliae saereh fwith istafigardlerora)dare Resehsedf Al anited
a graphical representation of the factors gﬁ%neratin significant differences

S iRan AiNestdi Qb yaemes iRt arReipd fsdisdidopnt eyt on
the T ACANGVA 798 ot fego%&@laee HOASOIP RIFEERRIN HRGSS Ble

Attention factor (Fig. 1) Whilst there was no significant difference on'the
@rerahfautcamevBiclatioy, @sinie e beiponevietaskaoeittrnaddiyinge from

vigilance reaction time) generated sgg:ificant differences on the initial

DRRRHDA S5RT SUBSeth N RAnBId EArRBHE Ethth Rk SE (SkeBfayed in
N T e T
Kenzfichourdiffistadase with e lattdacoaditivvialsamperfoiissngdastelaited
ohoc;}legsél[its(grig)(*z, %‘5——-"%.35?'%?]]'0 = 0.01; *** p = 0.005, ***** p = 0.0005
compared to placebo).
| - Cognitive factor outcome measures

Effects of the treatments on the primary outcome cognitive factors
derived from the CDR battery outcomes are shown in Figs. 2 and 4. Mean
baseline and change from baseline scores (with standard errors) are presented,
with a graphical representation of the factors generating significant
differences on the initial ANOVA and subsequent planned comparisons (*, p =
0.05; **, p=0.01; ***, p =0.005, **** p= 0,001 compared to placebo).

Speed of Attention factor (Fig. 1)

Whilst there was no significant difference on the primary outcome
factor, a single component task outcome (digit vigilance reaction time)
generated significant differences on the initial ANOVA and subsequent

planned comparisons. Both ginkgo [t (243) = 2.45, p=0.015 ] and ginkgo +PS
[t (243) = 2.25, p = 0.026 ] performed significantly faster than placebo at
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Accuracy of Attention factor (Fig. 1) Whilst there was no significant
difference on the primary outcome 5 factor, two single component task
outcome (digit vigilance reaction time) generated significant differences on

the initial ANOVA and subsequent planned comparisons. Algcu/r%g: or%f/ooons
BERMNIREMe Digit vigilance task was significantly improved for the

ginkgo + PS condition at both 1 hou?ﬁ (243) =2.58, p=0.011] and 4
hours [t (243) = 2.14, p = 0.034 ] post-dose. In contrast 10 to this all three

T Ey RIS HIEHE e cRndifiesy BispaTsImME S &Rl hours
L F W ours (24 = 2.66.p 2 0.008] and 6 howrs
(243) Acdinfudp af Attention factor (Fig. 1)

Whilst there was no significant difference on the primary outcome
factor, two single component task outcome (digit vigilance reaction time)
generated significant differences on the initial ANOVA and subsequent
planned comparisons. Accuracy of performing the Digit vigilance task was
significantly improved for the ginkgo + PS condition at both 1 hour [t (243) =
2.58, p=0.011] and 4 hours [t (243) = 2.14, p = 0.034 ] post-dose. In contrast
to this all three doses evinced decrements in the accuracy of performing the
Choice reaction time task with this effect being evident for ginkgo at 2.5 hours .
[t (243) = 2.46, p = 0.015 ], 4 hours [t (243) = 2.66,p = 0.009] and 6 hours
[t (243) = 2.56, p = 0.011 ] post-dose, for ginkgo + PC at 4 hours post-dose
[t (243) = 2.86, p = 0.005], and for ginkgo + PS at 4 hours [t (243) = 3.45,
p =0.001 ] and 6 hours [t (243) = 2.46, p = 0.015 ] post-dose.

Speed of Memory factor (Figs. 2 and 3)

The initial ANOVA showed that there was a significant main effect of
the treatment on the Speed of Memory factor [F (3, 405) = 15.76, p < 0.001].
Planned comparisons showed that performance was enhanced at all time
points following ginkgo + PS (1 hour [t (243) = 2.58, p = 0.011 ], 2.5 hours
[t (243) = 3.19, p = 0.002 ], 4 hours [t (243) = 3, p = 0.003] and 6 hours
[t (243) = 4, p < 0.001] post-dose). In contrast to this, performance was
significantly slowed for the ginkgo + PC condition at 4 hours post-dose
[t (243) =3, p < 0.003].

Reference to the ANOVAS of the single outcomes contributing to this
factor showed that performance was significantly modulated on all four tasks.
Planned comparisons showed that following ginkgo + PS performance was

faster on: the Spatial memory task at 6 hours [t (243) = 2.23, p < 0.027], with
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0.011 ] post-dose, for ginkgo + PC at 4 hours post-dose [t (243) = 186, p =
0.005], and for ginkgo + PS at 4 hours [t (243) = 3.45, 15p =0.001 ] and 6
hours [t (243) = 2.46, p = 0.015] post-dose. Speed of Memory factor (Figs.

2 and 3 The initial ANOVA showed that there was a sig ? i
SR ABIHEreatment on the Speed of Memory factor [F (3{iL 5@)% é@@%ﬁ 8

p < 0.001]. Planned comparisons shaWed that performance was enhanced
at all time 20 points following ginkgo + PS (1 hour [t (243) =2.58, p =
tee0dd foRddsolns §af@da) 2.9. houp F10(002)] =4 hdupsFtq243)]J 3nd 4 hours
[gfosg and 6 hours [t é243§)}ﬁ= 4, p. < 0.001] post-dose). In contrast to this,

Aorhande’wak Sighifleiihe R BE iR gRg JeBerdastish 4cours
(P88 POs-8955 & (246) FaddPs AR gaéfﬁfe@m%tﬁ%%gv&% Word

the single outcomes conglbuting to this factof showed that performance
reaseaigioifi casit|y iniodedatEd D43aH-fOLE, task<). P28hnad bompdtigda3) = 2.75,
showed that following ginkg‘o + PS performance was faster on: the Spatial

Briehd8Pladid el ft =295 P < §.899]; With gviegnd towards the
LA EOR0RGIAR¢RE5QO0R #8431 = 1.91, p = 0.057]; and the Picture

recognition task at 6 hours [t (243) = 3.12, p = 0.002], with trends towards the
same at 1 hour [t (243) = 1.75, p = 0.082] and 2.5 hours [t (243) = 1.82,
p=0.071].

In contrast to these marked improvements both of the other conditions
were associated with the occasional decrement, with ginkgo evincing slowed
performance on the Spatial memory task at 6 hours [t (243) = 2.56, p = 0.011]
.and the Picture recognition task at 4 hours [t (243) = 2.25, p = 0.026], and
ginkgo + PC evincing slowed performance on the Numeric working memory
task at 4 hours [t (243) = 2.15, p = 0.033] and the Picture recognition task at 4
hours post-dose [t (243) = 3.8, p <0.001].

Quality of Memory measure (Figs. 4 and 5)

The initial ANOVA showed that there was a significant main effect of
treatment on the global Quality of Memory measure [F (3, 405) = 3.33,
p = 0.02]. Planned comparisons showed that ginkgo + PS resulted in improved
change from baseline performance at 2.5 hours [t (243) =2.35, p = 0.02] and 4
hours [t (243) = 2.46, p = 0.015] with a trend towards the same at 1 hour
[t (243) = 1.78, p = 0.077] post-dose. Performance was also enhanced for
ginkgo + PC at 2.5 hours [t (243) =2.67, p = 0.008].

Reference to the contributing single task outcomes showed that
performance was only significantly improved on one individual task outcome
task, with ginkgo + PS outperforming placebo at 1 hour [t (243) = 2.39,
p = 0.018], 2.5 hours [t (243) = 2.24, p = 0.027] and 4 hours [t (243) = 2.43,
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trends towards the same at 2.5 hours [t (243) = 1.8, p = 0.071],) and 4
hours [t (243) = 1.92, p = 0.056]; the Numeric working memory task at 4
hours [t (243) = 3.29, p = 0.001] and 6 hours [t (243) = 2.944, p = 0.004];

the Word recognition task at 1 hour [t (243) = 2.2, p = 0.028], 2.5 hour
BIHEY40 5 5 = 0.006], and 4 hours [t (243) = 2.77, p = éﬁ@gﬁzﬁ‘%@a&%s
trend towards the same at 6 hours @#st-dose [t (243) = 1.91, p = 0.057];
and the Picture recognition task at 6 hours [t (243) = 3.12, p = 0.002], with

pteen@s §)wards th-aamesebgniidon [a§R43) = 1.75, p = 0.082] and 2.5
hours [t (243) = 1.82, p = 0.071]. 10In contrast to these marked
improvaneredesIbdlErapid @t conditions were associated with the

occasional decre ith. gi Ving 0 C
St R R B Oy
afesqeniboRtaskeatrAdneurs [t (243) = 2.25, p = 0.026], and ginkgo + PC

evincing slgwed performance on the Numeric working memory 15task at 4
hourdfogkiny Aznmrp Acler33] and the Picture recognition task at 4

hours post-dase [ = 3.8, p <0,0011. Quality of Memor asu

R ER T U oV USRI R
amadpeafsciinf treatmait on the global Quality of Memory measure [F (3,
405) = 3.33, 20 p = 0.02]. Planned comparisons showed that ginkgo + PS

resuliSer inlifpepvelesbeihdeswémastioslifds kserformance at 2.5 hours [t
oo it ROV R Sheod (Rl A Sh laAdERhy

towards the same our = ] post-dose.

AFREQUIMANER Was@isa®nhanced for ginkgo + PC at 2.5 hours [t (243) =
2.67, p = 0.008]. 25Reference to the contributing single task outcomes
showddiopdiageessmearice was only significantly improved on one

nour [ A5 05 R0 B COTHLS SRRCreTt (21 D3 AR g B
dopusst[tedh)are 2 BuA8P Fif.- 81l swatbe tRictirecte egndigsatasdats on the
mood factor “calm’ derived from the Bond-Lader mood scales. Mean baseline
and change from baseline scores (with standard errors) are presented, with a
graphical representation of the factor that generated significant differences on the
initial ANOVA and subsequent planned comparisons (*, p = 0.05; **, p = 0.01;
#4% p=0,005, ¥*** p=0,001%***** p=0,0005 compared to placebo).

Bond-Lader mood scales (cf. Fig. 5)

The initial ANOVA suggested that there was only a main effect of treatment
on the “Calm” factor derived from the visual analogue scales [F (3, 405) = 2.95, p
< 0.032]. Planned comparisons revealed that all three treatments resulted in
enhanced “calmness” in comparison to placebo. This effect was evident for
ginkgo at 1 hour [t (243) = 3.05, p = 0.003] and 4 hours [t (243) = 3.02, p =
0.003], ginkgo + PC at 1 hour [t (243) = 2.87, p = 0.005], and ginkgo + PS at 1
hour [t (243) = 2.1, p =0.036] and 6 hours [t (243) = 1.99, p = 0.048] post-dose.

Summary of the effects

It has been found that the ginkgo phosphatidylserine complex used



Secondary Memory factor  The initial ANOVA suggested that this factor
was not significantly affected by the treatment. 5Working Memory factor
The initial ANOVA suggested that this factor was not significantly affected
by the treatment. Serial 7s and Serial 3s subtraction tasks The initial
MOGVAEGested that these tasks were not significantly 16 QHEBIERHY 78
the treatments. Mood assessment 29The changes from baseline scores
for the three mood factors (alert, content, calm) are evaluated. Fig. 5
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initial ANOVA and subsequent planned comparisons (*, p = 0.05; p = 0.01;
Reeognitignogs;curacy, M.W,M*Mwmoﬁgm% figdspand the

BondEL%(g.(%ﬁ n%gts)lgss&%gs gﬁf. Fi e%%i%%The initial ANOVA suggested that
MREEWAs or?ly & mhain efect of freatment on the "Calm" factor derived

from the visual analogue scales [F (3, 405) = 2.95, p < 0.032]. Planned

comparisons revealed that all three treatments resulted in enhanced

"calmness" in comparison to placebo. This effect was evident for ginkgo at

1 hour [t (243) = 3.05, p = 0.003] and 4 hours [t (243) = 3.02, p 0.003],

ginkgo + PC at 1 hour [t (243) = 2.87, p = 0.005], and ginkgo + PS at 1

hour [t (243) = 2.1, p = 0.036] and 6 hours [t (243) = 1.99, p= 0.048]

post-dose. Summary of the effects It has been found that the ginkgo

phosphatidylserine complex used WO 2005/074956rcfrEP2005i000738
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29 according to the present invention has an outstanding higher effectivity
compared with the other tested species, i.e. not complexed ginkgo or
ginkgo phosphatidylcholine complex, regarding Quality of Memory, Pictyje.s| | p
Recognition Accuracy, Speed of Memory, Timed Memory Tasks and the 5
majority of the tasks concerning attentiéd. MCSLLP 30 CLAIMS 1.Use of
lipophile complexes soluble In non-polar and aprotic solvents, which
Res consist of: - a Ginkgo biloba extract containing at least
20% Ginkgo biloba flavone 5glycosides and 2 to 10% terpene lactones
and - affsobHempitiieorrBIRlRYCH ol ulderdIs 09a sTopHoaRh ARG T APl eRss, which
the manufacture of a medicament for the treatment and prevention of a
segetatsibith the reduction of cognitive function and mental fatigue.
102.Non-therapeutic use of a dietary supplement comprising lipophile
complexds Golie (- SO RTABRONE SHviEARS, SoifeH Uotpleida Navone
consist of: - a Ginkgo biloba extract containing at least 20% Ginkgo

Blnosifen Ab g9 dO0=fileErsng B atim erpene lactones and - a

phospholipid containing from 10 to 50% of phosphatidylserine, .
- a phospholipid containing from 10 to 50% of phosphatidylserine,

for the manufacture of a medicament for the treatment and prevention of a disease

related with the reduction of cognitive function and mental fatigue.

2. Non-therapeutic use of a dietary supplement comprising lipophile complexes
soluble in non-polar and aprotic solvents, which complexes consist of:

- a Ginkgo biloba extract containing at least 20% Ginkgo biloba flavone
glycosides and 2 to 10% terpene lactones and

- a phospholipid containing from 10 to 50% of phosphatidylserine,

for the enhancement of cognitive function.

3. Use according to claim 1 or 2, wherein the phospholipid contains from 20 to

40% of phosphatidylserine.

4. Use according to claim 3, wherein the phospholipid contains about 20% of
phosphatidylserine.
5. Use according to any one of claims 1 to 4, wherein the ratio between the Ginkgo

biloba extract and the phosphatidylserine used to prepare the complex is 0.5-1:2-5.
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15for the enhancement of cognitive function. 3.Use according to claim 1 or

2, wherein the phospholipid contains from 20 to 40% of

phosphatidylserine. 204.Use according to claim 3, wherein the

phospholipid contains about 20% of phosphatidylserine. 5.Use accordingsLLp
to any one of claims 1 to 4, wherein thé tatio between the Ginkgo biloba
extract and the phosphatidylserine used to prepare the complex is

0.5-1:2-5. MCSLLP 31 6.Use according to claim 5, wherein the ratio

between the Ginkgo biloba extract and the phosphatidylserine used to
Prepart/ thawsvidextis daznsy, Wherstt drelifito ety eshellst Efdiise Pl extract
wherein the medicament or dietary supplement is administered in the form
sidbtarbogrbatidlscpaqesd e apraesthsrapyieslstiohs, suspensions,
dragees, gels, injections or drops. 8. Use according to any one of claims

1 to 7, wherein the medicament or dietary 10supplement is formulated for

oral administration. ) i ) ,
7. Use according to any one of claims 1 to 6, wherein the medicament or dietary

supplement is administered in the form of tablets, granules, powders, capsules, syrups,

solutions, suspensions, dragees, gels, injections or drops.

8. Use according to any one of claims 1 to 7, wherein the medicament or dietary

supplement is formulated for oral administration.

9. Use according to any one of claims 1 to 8, wherein the Ginkgo biloba extract
complexed with phosphatidylserine contained in the medicament or dietary supplement
is to be administered in an amount of 20 to 240 mg per day, particularly 60 to 120 mg

per day.

10.  Use according to any one of claims 1 to 9, wherein the medicament or dietary
supplement additionally contains a pharmaceutically acceptable amount of at least one
additive selected from the group comprising minerals, vitamins, sweeteners, flavors,
pharmaceutically acceptable carriers, auxiliary and binder agents, excipients and

mixtures thereof.

11. Use according to claim 10, wherein the additive is selected from vitamins,

minerals and mixtures thereof, particularly selected from calcium, fluorine, phosphorus,
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9. Use according to any one of claims 1 to 8, wherein the Ginkgo biloba
extract complexed with phosphatidylserine contained in the medicament,
or dietary supplement is to be administered in an amount of 20 to 24(5’1?:{1‘@
per day, particularly 60 to 120 mg 15per day. 10. Use according to any
one of claims 1 to 9, wherein the medicgment or dietary supplement
additionally contains a pharmaceutically acceptable amount of at least one
CRIIEE/ e SERSE TR fr SRANERI SO U PIEBRSPRISIN G Finieyals 2lianaiis, iron, Vitamin A,
sweeteners, flavors, 20pharmaceutically acceptable carriers, auxiliary and
YitafeinadehtS 2esdpitints G urd§3ereBe 1 1ieosmanidtdats tene pgniotenate,
10, wherein the additive is selected from vitamins, MCSLLP 32 copper,
wéesikiand MisHgENese, magnesium selenium, zinc and iron, Vitamin A,
Vitamins 131, B2 and B12, Vitamin C, Vitamin D2, nicotinamide, calcium
pantotenate, rutoside and Vitamin E. 512.Use according to any one of

claims 1 and 3 to 11, wherein the disease related with a decrease of the
EognitiVEFASERBH S eh it figtlaiBspleAtdhfid® 13: WRerdacHitimigerse related
claim 12, wherein the disease related with a decrease of the cognitive

i AT AR AR fasplE i MIsHemmar csiiakiabieng 13 epeatiecording

to any of the preceding claims 1 and 3 to 13 in combination with a
pharmaceutical compound used for the treatment and prevention of the

disease to be treated related with the reduction of cognitive function and

Mental {86 GHE0 T4 O SEAHBChIdiNG T QAR TEetihdfdficthavith a decrease of the

harmaceutical compound is an . . .
(I:Dogmtlve unction anrgrr)nental fsatlgue is Alzheimer’s Disease.

LLP

14.  Use according to any of the preceding claims 1 and 3 to 13 in combination with
a pharmaceutical compound used for the treatment and prevention of the disease to be

treated related with the reduction of cognitive function and mental fatigue.

15.  Use according to claim 14, wherein the pharmaceutical compound is an

acetylcholinesterase inhibitor.

16.  Use according to claim 14, wherein the additionally active compound is

complexed grape seed extract.

17. Use according to any one of claims 1-16, wherein the Ginkgo biloba extract is

complexed with a phosphatidylserine of formula



acetylcholinesterase inhibitor. 16. Use according to claim 14, wherein the
additionally active compound is complexed grape seed extract. 20 17.
Use according to any one of claims 1-16, wherein the Ginkgo biloba MCSLLP
extract is complexed with a phosphatidylserine of formula MCSLLP 33
CH-20R CH-ORI OH | CHTO-P-OR2 i¥which R and RI each
independently represent an acyl moiety comprising from 15 to 25% of
saturated fatty acids, from 5 to ono-unsaturated fatty acids and
from 60 to 580% of polyunsatur%?i Y, acids, based on the total acids
and R2 represents the residue @H;ef(DR (l)H

CH O—-—IPI——OR

)
in which
R and R each independently represent an acyl moiety comprising from 15 to 25% of
saturated fatty acids, from 5 to 15% of mono-unsaturated fatty acids and from 60 to
80% of polyunsaturated fatty acids, based on the total acids and R* represents the

residue of serine.



