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One known TCM product is NeuroAid®. Clinical studies performed in China on compositions
the same as NeuroAid® have shown that this natural product combination increases stroke
patients’ neurological disability recovery and functional outcomes with extremely few side
effects or other adverse effects. The composition of NeuroAid® has been approved by and
registered with the State Food and Drug Administration (SFDA) and is administered for the
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streatment” includes prophylactic and therapeutic treatment.

By “a cerebral stroke pafient” we include a patient who has suffered an ischemic or
haemorrhagic cerebral stroke. A cerebral stroke is a sudden and permanent death of brain
cells that ocours when the flow of blood is blocked and oxygen cannot be delivered to the
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{or Tu Bie Chong), Naturai or Artificial Cow-bezoar (caiculus Bovis artifactus or
Rengong Niuhuang), Gambirplant stem with hooks {Ramulus uncariae cum uncis
or Gou Teng); and

(i an agent used in Western medicine for the treatment of stroke.

This invention is based on the discovery that NeuroAid® is not only efficacious in treating
stroke patients but that it may be safely used in combination with treatments commonly used
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NeuroAid(r) and similar compositions The ingredients set forth in (i) above
may be present in the composition in a relatively crude form (e.g.
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components. NeuroAid(r) comprises Radix Astragals root (Membranous
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swestftag rhizome (Shi Changpu), Leeches (Hirudo or Shuizhi), Ground Beetle (or Tu Bie
Chong}, Natural ot Artificial Cow-hezoar (calcuius Bovis ariifactus or Rengong Niuhuang),
Gambirplant stem with hooks {Ramulus uncariae cum uncis or Gou Teng).
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the like. Examples of suitable agents include antiplatelets, anticoagulants
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Aesisare smedisationsithahblock the formation of blood clots by
preventing the clumping of platelets. Examples of antiplatelet agents

include without limitations: Aspirin, the thienopyridine derivatives such as
Aetppelirteg@itsid) and clopidogrel (Plavix), the Phosphodiesterase Il

inhibitq 5 such as Cilostazol (1 letal), Adenosine re-uptake inhibitors
Antipfatelel agents are medications that biock the formation of blood clots by preventing the

clumping of plateleis. Examples of antiplatelet agents inciude without limitations: Aspirin, the
thienopyridine derivatives such as fticlopodine (Ticlid) and clopidogrel (Plavix), the
Phosphodiesterase il inhibitors such as Cilostazol {Pletal), Adenosine ré~uptake inhibitors
such as Dipyridamole (Persanfine or Aggrenox (in combination with aspitin}), and the
glycopretein lib/lila inhibitors such as Abciximab (ReoPro), Epfifibatide (Integrilin) and
Tirofiban {Aggrastat) and orally active RGD mimetic prodrugs such as Orbofiban, Sibrafiban,
SR1215686, or Roxifiban.
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W@%@E é@g mimetic prodrugs such as Orbofiban, Sibrafibar?;e%{gf%ﬁ%%{ﬂn
dheRexatindife We2ea7i 080l I POTSBROSFIIO 00T X rexe yertsple,
difemindive waydiayeiieibing blptey enbpaicke s Iromtlumping Bkyme cyclo-
83{%{)@!@_ : %:Aé@m),(@ﬁéciﬁléﬁl%&/ﬁ%ﬂés@emﬁﬁ%@Eé?(@l%?]ﬁwﬂﬂfa@%%?&%me
inht - oxygenase: - e thienppyridine
L R e IR B e R SH e
PRI BTy SR P I OB P BTEiRen s 'R & STRRRE! gRREBISFoRbihaISHRce of
ietEee (4P ARG erefrdp Bt isyitsrimitsiipigsahdiflererien dcelbrethatays
thet suudaoktgbiplatedetsiqithe attachment of glycoprotein llb/llla to its
receptor is the final step in all pathways that cause platelets aggregation).
One or more antiplatelet agents can be employed in the present invention,
for instance, a combination of, for example, 2 or 3 or more ,antiPIaIeIet
288, B BIRRI GRS RhtSFaIAT e eores RhtiRiidet AgBHRge
prIrPBRiA R Jabtriieh fHerapiexr heibatyet RO StNaY Brcupired.
anticoagulant agents which may also be employed in the present
invention: Inhibitors of clotting factor synthesis such as without limitation,
ORURTTPRARNAYBRARSS like coumarins or indanedione derivatives (Warfarin
antbateiaagionts drhibitof srttdhgotbintibabkicltide.sey evabprodugisssiich
Atichrdunet iiedieHsRain (Stansad Woftastonaieddagparin (UFH),
Low Molecular Weight Heparin (LMWH) such as Enoxaparin, Tinzapari_n?
or tb reUBHBRANCHIIRTEHY MRSt S et airiand fapifupqteoonist
(RefludismyouTiseing prétéanedieae Oxiivgivrerbiagerie oh &ausmagin).
NeWroNAAIRGHBLHRIB-ROMPAIINES (balRTRsaIve ARHERNAkTRRYURRY W9%eRkrin
cving Qg S19le A0ELI0 N AR ORI B EE R RIS A
agents are sometimes _used to treat human stroke patients an inclu e
antioxiHSHE (g BRIEN TIPS L RARFERT RAEINTS, PRI SHE? 25 deaivdn
flavinoft8 lgiEHdBIRe8udsymes with; reducing activity, etc),
N-methyl-D-aspartate Receptor Antagonists (Dextrorphan, Selfotel,
%ﬁ nergggép SNarcotic Receptor antagonist (Nalmefene (Cervene),
a-channe tIockers, Na- channel modulators (Lubeluzole),
vk AEE RO BRIBIRTACTE RO PR QG o RatpiBRonsE (Rl risaane peigepibissue at
stodildigiar spser ctokinarede pher:digomst o sepirotan)e phosplalijpdsagents are
é_‘éﬁ%tfrﬁéﬂ%lecﬁﬁaﬁ/&ﬁ%ﬁzﬁﬁi@lﬁ:&@q)aﬂé’tﬂsw_rr(&%)e AslsQeyies aglivati@Rium, 30
J@ahqp 'ré)r\ﬂ%lr\\%) @,588&%9%',08 |8{éﬁ}'g%@9§%'§sq§fﬂgg &> Hgfrh(é\sA iflq',‘ reducing
(Eﬂ]lmom ), Human anti- euKocytlc antibody Hu_%?éZ , membrane
Bfizatioh asg%%b%?éﬁ%fm% (RS Ine ey Bt GrB AR ik torSeote!
NEgoRssT- iirserin Besgrtanen pesiviShialinslet ikt anstl S eghrpgeidoskess, Na-
chalectivediiogénbearh Aipha-aminobutyric acid agonist (Clomethiazoie), glutamate
receptor modulators, serotonin receptor agonists (repinotan), phospholipids, free-radical
scavenger (Tiritazad, and NXY-058)}, astrocyte activation inhobitor (ONCQ 2508}, monocional
antibodies such as ani-HICAM-1 (Enlimomab), Human anti-leukocyiic antibody, Hu23F2G,
membrane stabilization agent CDP-choline (Citicholine), Fibroblast growth factor (Fiblast),
unsaturated- and polyunsaturated fatty acids, esfrogens and selective estrogen receptor
modulators (SEAMS), progestins, thyroid hormone and thyroid hormone- mimicking
compounds, cyclosporin A and derivatives, thalidomide and derivatives, methyixanthines,

Mono-Amine-Oxydase Inhibiliors (IMAQ]), serotonin-, noradrenaline and dopamine uptake
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modulators (SEAMS), progestins, thyroid hormone and thyroid hormone-
mimicking compounds, cyclosporin A and derivatives, thalidomide and

%eg \‘[ﬁt yes, methylxanthines, Mono-Amine-Oxydase mNbggg{%%ﬁ@)mmn

serotonin-, noradrenallne and dopamine uptake 11 WO 20
ﬂ@k,@eﬁem@@oomom@ckle@%pamm | zigodisistiveD GPA Mt atinthase
anrdulesrgatives, and NO synthase modulators. Modes of Administration
The combination partners (i) and (ii) may be present in a single
formulatlon or mfé/ be present as separate formulations. In one

'fay be a synergistic effect. As mentioned above,
caaﬂmnammfpmﬂnas (i))anday) eamprisesnroie dhapioheragaos, donaxaampiesnt
M@e@aﬁmlﬁmgﬁagrs&sm@re%@mmla#%trﬁ@%@éﬁ@g@%@@&pt@@mmm
abo %&%&%@%&%@?b Rajign (Bé}ﬁ%?- aﬂ]dé"%n@ae}é % "’de'”'Stere

to t e at|ent at t e same tlme simultaneous y or at ?eren% tﬁnés
6@*&"%%%{@8%? LR A s G R

separate from one another or overlapping. The combination partners (i)

hd Ly bmxrh%mre wgﬁar@ﬂﬂ%@@%ﬁ@&%ﬂ%&w%@as@n,@m% (g

UEH'EIU ieag %Lril éor d Ffol%n g’leanEnInIStratlon ga over ?ﬁareny il C!I tlme
nown se In e ar or COU?C? be ?eaél?f Permlned & T’e

Wafﬁaﬁ%%"rrﬁm&?% W ARV 7Y THPPREd S %‘Pbﬁﬁgﬁg%aﬁé‘@f Fn@@d (il
b egainitenediadavisrdiactors including the patient's size, body surface
area, age, the particular compound to be administered, sex, time and
route OLE |n|strat| alth and other dru s bein

en
BN St UL TR Bl VA e R e
Uﬁtﬁﬂéﬂ“%g*@é*‘@ﬁeéﬁé'&‘w@ aﬁs@uﬁt%f%aﬁhd@éﬁmmm RPevithillgdHe Bgilprt
o¥thalarts Thevelbkamgye: otk hedisihmarardostbatregiministere dapbren dhearious
RERMA iscuerd withatliNesraAis, bpsas arsdnap) ti:EostHaRidina RN be
g&w:rllgéll&o@egrﬁn%egﬁ IR)%QE 'Qf%%'%\’é %ﬁ%l%%% Iﬁeﬁtﬁfeﬁ,%ﬁgﬁe,aﬁréég being

%e amounts for oiver antl latelet aé]% neuro rotectant a\%ent
t

& A RBHIS BY: ;F‘f?n"}% ‘e ife @&eﬁ%&f?'&?&%&i RfBelBages of
%ﬂ@(f AR hEtRAED AT PARRI demEREl Pattdedtdin abolite2opseerovELIbe
82%antgtpe rdaipiskordoxzm ke agefd inmvstativinonaiiecontdin about 20mg,
30mg, 80 mg, 160 mg, 250 mg, 300 mg, 325 mg or 350 mg of aspirin.
NeuroAid(r) may be admlnlstered orally as such, typically with four 0.4g

59618 B ot 8 iy 8W“i’f’é’i"ﬁai’i@rﬁ%sﬁﬂ'i’ﬁdsWéh%\W@‘C‘a”S ok
RifRicatRe &5 Cepoeess HingHpe opelherairipisshvast nelilatseidefanbagetiiaPesaye
eoditsnk apiguéh be injiketed afiecs gastniswubandde sritsdirdiyrdaral Dfs, and

@aemuﬁrgggésf@&vmm@ BRERMBHReat dthe m@%&@@%ﬂm &f may

SRS U R B0 S S B

4 109, or 4.7g to 4.99. A "daily dose" can be a single tablet or capsule
RicreidAuitiple: tabtelisiaecapsulassats, tipbaiialieiTan G4givernday being taken
ﬁ%@dé@%?%ﬂ%%ﬂ%@&ﬁ%&gi%ﬂb&%éé?é?déﬁfésoﬁ%%e opened and powder
diluted in water that can be drunik as such or injected via a gasiric tube. Hence, a daily dose
of about 4.8g is envisaged. In one embodiment, the patient's daily dose of NeuroAid® (or
other composition according to (i) above) is about 2g io 8g; 3g to 7g; 4g to 6g; 4.25g to 5.75g;
4.5¢ to 5.25q¢; 4.59 to 5g; 4.6g o 4.10g; or 4.7g fo 4.8g. A "daily dose” can be a single tabiet
or capsule etc. or multiple tablets or capsules eic. to be taken on a given day. Suitably, the
composition according to (i} is iaken oraliy.
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12 WO 2007/106049 PCT/SG2007/000072 In one embodiment, each
course of NeuroAid(r) treatment lasts about 4 weeks. Typically 3 courses

Wﬁr%@gm‘m"@tered, most commonly back to back. No therapepticopindow is.,
required but additional courses can bg added even after a few days of

I SRmAIICEBRIARAT BRI NS EmbBRRiATEh st rbP I SurBRR (FyPically 3

tresenent feistisislbudt heshwesknin tadsl thdaeknNo divreratichénges ipveagired

A ERIaTANSUrSAIS4R) Hoidatieveo aipostiandage of diagriany Yeabxtive Hsnce, in

SR0UE I 24 WRAKRCH JRREWERkS 1 10:bauV LSO I0aAdnaeskSo ihdrt

tg%ikéa veeks, I INstances ol gér%hﬁemé%n%”o%l&% et Hy ”%J'i@'%§$?ﬁ fo
rugs usu%commences as soon as BOSSI le after onset of stroke

YusstonddBierTIndiateeesst Hednsrmralic S bkt S 4ifibagulation
treatments such as Coumadin or Heparin, are highly contra-indicated and
fircenbnusssimmediately LRy uRr e RRSLAIRANRRIR Y BLHASRE AL soon
Lrotamine and witamip & may, be diven o redyce biceding in patients. vk
FhBes Ay tIARTISHtRed BIESaiRG TS addiion T Combiation parnars (i) and
FYCABEROBTBRITIES M4 B CRIMATIBIEr PRI A iBTY, FrotBrpitfty and
dishilviforsdsurotedisidlakiten wBratehiX eatdnicipheitrdiailnd Sstamitfe pratoiamin
RYA bRk RRd YRicaly inpinisiete drtesaglice Hiecds kiefdiger
development and bleeding in patients under long-term low-dose aspirin or
antiplatelet therapy. BRIEF DESCRIPTION OF DRAWINGS * Figure 1
ipagdidon QisraPiErteIn oM 68 0 NEFOZIRPIH0ET SO BRI 3@ istered, for
MNeuptlpgicahdeficit mhipkoy encnits(DPER sCovespbaforécphekaflely doses of
Sreatpenh Wit iNeweNeRP s dtinetiorphoticanpsrkeierembgt and

S SRITERLAHI NS RAICK- QPR lCkliiadihiang) cinical trl

results on use o id(r) versus BNJ (a) Neurological deficit
improvement (DTER scores) before and after treatment with NeuroAid(r)
or BNJ (b) Functional outcomes before and after treatment with

%ﬁgﬁqﬁggg}{@r{ i R&inical study results on the interaction

etween NeuroAid(r) and a‘SEIf)Foj@rin in healthy volunteers and its effect on
risstiept Eaerd! qinjcal /SR ReBoeRIupPeE NFEANT draSEEN &8 dlepraeich deficit
iRproFeagene $OT B dedrek Evitrofos e aieityresfirotrs ket DIFE BAEC oraB) E(bBWigtional

MHeR e SHIMMANr SR ERdRt tnaticaalBuianwes: 0 pts = able to take
care of onéself and speak freely; 2 pts = able to live independently and to

do some simple work with some incomplete fgr{gctions; 4 pts = able to walk
“Arighraldebtase Wickieb g nsuin g8t Be M AIpEa Yartimys BhtéeNgHielogca dpiipt
impebiakena(SEFRbbrenUsde dakefecasatobait wihthnesaBhis BNIdbfiedtioa!

REDES D620 HEPROARR Gl R 20047QPBRI2 EXAMPLES In the

following examples, tables and drawings, the term "NeuroAid(r)" refers to

a composition
Figure 3 Clinical study results on the interaction between NeuroAid® and aspirin in healthy

volunteers and its effect on biood pressure. {a) systolic blood pressure (b} diastolic biood

pressure.

* For Figures 1 and 2:

Level of severity of siroke (DTER scores) = LOW, MILD, COMMON, SEVERE

Functional outcomes: 0 pts = able to take care of oneself and speak freely; 2 pts = able to live
independently and to do some simple work with some incomplete functions; 4 pts = able to walk
and take care of oneself but must be helped partiafly; 6 pis = able o stand and take a step but
must be taken care of at aff times; 8 pts = confined fo bed.
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that is the same as NeuroAid(r). EXAMPLE 1 Phase Il trial: NeuroAid(r)
versus Buchang Naoxintong Jioanang (BNJ) A randomized,
W%O#EJ, > fppnéjed stratified, control design was adopted for th?(cll Q{%Wbﬂlmz
ee flcacy of NeuroAid(r) in treating patients suffering from apop exy
compared to BNJ which is known for its effectiveness in treating patients
exKmrngsrom apoplexy (see Example 3). A total of 200 subjects were

l”Yn éj%wi'n% e%?ﬁésn"‘{%% SLERIgdMID INE%%‘QQJMH“Q A

reated with BNJ BNJ is produced and provided by Xianyang

B ST BIRAEERICal Co., Ltd. Four capsules of each drug were
administered 3 times daily, W|th each course of treatment lasting 4 weeks,
Eﬁm@iqaﬁon criteria for neurological and functional recovery from

apoplexy (DTER scgrin dla nost standard) and T ymptom
P&l Maropid R5HBY; aé")}(r‘rr]‘qp m@o?ﬁ“glﬁ‘gndard) were

Assegwer:i)@obbrdanee Wﬁﬂiﬁtet%e:@wmda&@m@mgdm&@ fdinithketrial on the
Steasmentafo ARl ey thadiaw Linesediesbsopigrudgatacibpitbavnich is
MRSt {%fe'#é%am&sﬁh%ﬂ%%p%é«%%ﬁﬁeﬁ%%%ﬁ 1oms,| ;Lbﬁ 02 TdedRor
SCor| standard W s cl ed accordl A} (ﬁ/ WKE

%)8 % n NetrcAid® while were

5.
Wehl|e functlona‘luoutcomes were C aSSI e

E@ﬁtﬁ*ﬁé"f&‘tﬁﬁl"ﬁ‘iﬁ”@‘#ﬁ@d%&’?ﬁ?@%?édlﬁr‘a’é?i%%ff‘a{%‘ﬂl%‘ﬂﬁ’@)i%w%ﬁﬁ%&?‘
effickdy Fand sapesioitpdchidiprovirgaduztisatst rietirsfo dida| wifiefclgdurse of
fupetipnatiauierery/dependency post-stroke) outcomes versus that of

the control treatment BNJ. EXAMPLE 2 Phase llI trial: NeuroAid(r) versus

BNJ A randomized, double-blinded, stratified, control design was adopted.
Foeoraleftiansriseris) étgeinae-mh fon BECIRIRE FRCSRIY CESe sPrRlex rélel scoring
biemoeisid@dahilertDEChasepwerbdrmpattd afitiIfECId cirgotdeugrBid scoring
PERgMERRbRNSkIQuita ddoy KRB YRR B URIRN G RhY MAGEIE EatlikeOrdatlent of
Kg?ﬁex%ﬂé.%% ‘B‘hﬁ%&@ oI 6{*’ %&%&%@‘W%ﬁ@ iy %}%%”éé tK\Q‘BFé%,aaﬁ*H 993.

rse of treatment lastin he evaluation criteria fo

ﬁ%‘ﬁf@fo‘ﬁl@%{mgmﬁu'ﬁcﬁ&éf FRCEOENY B SR SATEIPE ﬁcg%ginﬁgm 4 levels
HRYFIBE AR M- B O aietoRib pafsese were ctaseifiesin points from

dtagnostic symptom scoring standard) were assessed as in the Phase II
trial. 14 WO 2007/106049 PCT/SG2007/000072 The data (Figure 2)

demonstrated that NeuroAid(r) was guperior to BNJ in improving the
Bé?cié’f‘ﬁ’sﬂ?é[ﬁ&lb&?&%ﬂ“&‘é"ﬁ%‘i‘tgﬂ) Aftcilatiy iRk R paIS O TEEB &L frorving

phsinth cavEgieriady seiicihivediond (RuisnpioriopRangancn PRk eI icomes versus
Neuradic{rrdateshientemonstrate any superiority to BNJ, both treatments
had comparable effect and about 50% of the stroke patients included in

the study returned to a functionality dependent state after 4 weeks of
BPeien? (comprehensive function

Phase Il trial; NeuroAid® versus BNJ

A randomized, double-hlinded, strafified, control design was adopted. A iotal of 405 subjects
were involved, where 300 cases were treated NeuroAid® while 105 cases were treated with the
control drug BNJ produced and provided by Xianyang Buchang Pharmaceutical Co., Lid. Four
capsules of each drug were administered 3 times daily, with each course of treaiment lasting 4

weeks.

The evaluation criteria for neurological and functional recovery from apoplexy (DTER scoring
diagnostic standard) and TCM symptom therapeutic effects (TCM diagnostic symptom scoring
standard) were assessed as in the Phase |l trial.
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score similar to Rankin score used in the West equal to 0 or 2). No
adverse effects of treatment with NeuroAid(r) were observed in the Phase

“%)]z&{pr&ﬁg [l trials. The finding of a broad therapeutic Wll’m%é?an%mmmz
ays a]fter stroke onset) in both trials also gives a huge advantage over

fibrinolytic agents, which have to be given within the first 3 to 6 hours.

FAMREGUR Gasrpmnsaiive tityeineffivacyupiBiNg Brer sHimeiirgliReraishts
ﬁéﬂg &z@ﬁ&@%&@ﬂ#@iﬁn@&% éU@EP@QnQ@IMEﬁ c%l\@’%th regard
dfOHCtIOI'\a u O ne gso m I’QI‘LY uroRJ yfa?e ttoe efflca’((ryt ognBNﬁgFertonty %Gcé:f\ll‘p ebor?'n

rea Ing patients Wi apop |t|CO ne |S e On
e e ae gt n o sty

ciaw&ﬁéib lrfdiestionrdils defierdewitlain digrHourekafbireymyptdpnomsiendDeaialdion
adond s(aisal-GliitalinerudeauientsaheraioalSimoke) An Individual Patient Data
Pooling Analysis of Clinical Trials (2002) Stroke 33:2850) documents the

ability of Citicoline to improve complete recovery at 3 months. A first

Ne Apyarsmiecsaidtr Hers e e Pree tveired ino bardsRiesdtirals.
Withir@itwo] a0 tBgbeé) fonitSoutdy st iderorii setiepnsith abbE Mals also gives a
fdeshsaniong) mreblfO-guicatstraated MaveRitiealine (Ri30dY)dae 15

days in combination with Xueshuantong and BNJ. The latter group
treated with BNJ showed improvements in scores on a neuro-functional
Bepdtiisstale, plasma viscosity level and cholesterol level. A second
compasaivausisly HRrpResesBQ sublentrdmeaiad wifikmspirin (150mg),
|t|c Ilne (O %and S m|I lorrhizae nj tion ( L
e i L S e VR SR e el s

?ﬁ#ﬂ%r‘?ﬁFz’*&é%Fé%‘n%W s ﬂﬁ%wmmm%xewméﬂ tre ony
grelys showerdssignificarity better rreditits Wasernrotogicareh dduretidad trials
guicames20ibeeslwed S Rweholing) Iaaiteyt iatqune datsimetheAcute Ischemic
@mém/&n%%mma@BQ@@MM@HQ%@@MP@(% mm&a t fdess.0850)

neura at stabilizes cells membrangs and inhibits the
B P P e e S shgownq?o rotate
beneficial effects in both animal models and cllnlcal stroke trials. A
RigeiflicantdiVeransebrinrandthe §1RuRwoBY AED G dikeRliRGEe Al Whcoine
Q(}’ %5 19?%'9 18 &SJWC%HMH&%R NAhQUEER] 'Efu@éal}éﬁ@ﬁé&rgrﬂ’d %&Qﬁb;&?sf thgled with
ex and Rankin scale neurologic ev%%\tlo as meas el&l %h ?ﬂ
?«F&ﬁ‘gﬁaf]ﬁ%h{hi%f so?ﬁ%seat%"'(ﬁ\ﬁ%)“’&%k §85|83“‘%'2? cognitive URctich E8®
rretadure Py %P@NRMﬁPWﬁ?&q'@tﬁtﬁéo@S‘W@)@@’Gﬁfﬂ@@@ﬂ@ﬁms scaie, plasma
VRCOEIP B20OE/00RGER! Examination. As efficacy trials on Citicoline have

been demonstrated to be superior to the placebo, it can be inferred from
the above two comparative studies that treatment with BNJ would

AIGEGASR BRI CPTREETD 2 RIS ECHE Apy 25kl  PHEYe Fljcotine
(BF6m¥aBRe sty diveiieactivrlBuimI OB heyviogtste st saiiiEs 09,
Giirealthysiniiy iciivelsriveraeadippisdrtiedols theBraceiveatoeUTARreated
A6 ShRd SRR AliReNEIR N dEONRIIaH QR sy Rerdye

coagulation tests were performed on the

Citicoline {CDP-choline) is a key iniermediary in the biosynthesis of phosphatidyicholine, an
important component of the neural cell membrane that stabilizes celis membranes and inhibits
the formation of cylotoxic free fatty acids. it has been shown to produce beneficial effects in
both animal models and clinical stroke frials. A significant difference between the groups,
favoring citicoline treatment, was seen in terms of functional outcome as measured by the
Barthel index and Rankin scale, neurologic evaluation as measured by the National institutes
of Health {NIM) stroke scale, and cognitive function as measured by the Mini Mental Status
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blood samples. Table 1. Quick Prothrombine Time Blood Sampling First
(%) Second (%) Third (%) Average 12.75 12.71 12.92 Std Deviation 0.68

Wg Z‘%ng 5}07 @ctlvated Partial Prothrombine Time Blood Samgjtrﬁgslég&p,g((@aﬂn
Second (%) Third (%) Average 3(.64 37.15 38.66 Std Deviation 4.28

mmm@a %ﬁﬁ”@@@ﬁfﬂ%@ﬂ @%ﬁ?i'ﬁﬁ {5 PEE (AR BREBAEY3%) PP HivBe(gp)to the
racebagié 2r08e3r65r8] 08NSt Brevviationconearetiso 0.8 Pritbratment with BNJ
LagnegriiopBlgacbSampitgd-irst (%) Second (%) Third (%) Average
63.01 62.19 61.52 Std Deviation 15.50 12.08 13.37 D-Diener Blood
Sampling First (%) Second (%) Third (%) Control Device 2.7 2.4 1.9 The
FEAMIREEAnfirmed that NeuroAid(r) has no effect on hemostasis blood
dacimandrhis dnﬂﬁnﬂﬁﬁémtﬂﬂﬁﬁ teadingelisisd™Lon\Weh 2890514106049
; ¢ /s%'rcr:5 soo7f/ 9(9 ea?tgy F@‘v r% g}ﬁ‘fe@é ggfloqg '(pr %wgd%pe %@eau

501 potential In ractlon etween euroAid ace
D I Y S PPN SO R SR erfafrmw on e
tmesmmél%n open randomized one-day study was conducted on 11
healthy volunteers receiving NeuroAid(r) treatment (12 capsules per day)
and ?spirin (ASA 300mg per day) from day 1 to day 5, and 11 healthy
Gnteers receiving aspirin alone (300mg per day) from day 1 to day 5.
®lob&rafhrapkinediiniie subjects were collected before they received

AR aeipiand 2 ai nd 8 hersigeeiier tréaimeatdnti@gijon. The bloorsamples
ahalyzed-with-the 5 Mﬁ""'at:u. tests;-Ramely-guick—prothrambine
A% e rtial Dro{%rombmetme tii:mn'oge);\ dos ag; platéle
%B%@Hﬁbn and D-dimer88 identifyithe coafdfation mechanisnfe®?
Adggeré ddjapBigthtmbine fdotion between NeuroAid(r) and aspirin. Blood
AR EFEHRRRL e 22 SUDjEEIy WS alSo|measursrpefore leatmeia (%) |
Average 3764 37.15 38.86
Std Deviation 4.28 4.44 4.26
Fibrinogen
Blood Sampling First {%) Second (%) Third (%)
Average 2.98 3.05 3.06
Std Deviation 0.61 0.59 0.57
Plateiet Aggregation
Blood Samipling First (%) Second (%) Third (%}
| Average 63.01 62.19 61.52
Std Deviation . 15850 12.08 13.37
D-Dimer
Blood Sampling First (%} Second (%) Third (%)
Control Device : 27 24 1.9

The results confirmed that NeuroAid® has no effect on hemostasis blood factors and thus does

not increase bleeding risks.
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and 2, 4, 6 and 8 hours after treatment initiation. Results of this trial show
that NeuroAid(r) can be safely associated with aspirin and does not have

W%WF%CS'O” with aspirin regarding blood coagulation (Tapg;ré) %9(97909072

od pressure (Figure 3). Table 2. Quick Prothrombine Time (Secon
KSR Sne Mean T=012.9 T+ 2 hours 12.6 T + 8 hours 12,4 Aspirin
‘Shleysidg: eas M sfbd-Bire! Eidu? SopstAaltinbricBdiasuiedod. fiedreryady

Restia fEg BRI MEHERGPRSSHAS DI HO DRI %ﬁmemoé?aé%%d%no@d
hours g9 .0 T + 8 hours 38.2 Aspirin + NeuroAid Mean T=0 37.1

Kours 38.2 T + 8 hours 37.2 Fibrinogen (GIL) Aspirin alone Mean T O
3D PP WEYDEirPd 196030 FET/RES200MI0B0072 1T -heiio NeBigeT Fegeiving
inaure 8D irdespinin(te hipsuiesick Mg pmdEs@i3(RSA 30@a@urgay) 6ot daB 1 to day
BOL4S 21 AedtatelphbagreantigRdhfrasniaaRhAseiiR R RReean ol sicod
@%s of th% Q%}é@s%@ collected before they received treatment and 2 and 8 hours after
treatment initiation. The blood samples were analyzed with the 5 coagulation tests, namely quick
prothrombine time, activated partial prothrombine time, fibrinogen dosage, platelet aggregation
and D-dimer, to identify the coagulation mechanisms triggered by potential interaction batween
NeuroAid® and aspirin. Blood pressure of the 22 subjects was also measured bafore treatment,
and 2, 4, 6 and 8 hours after treatment initiation.

Resuits of fiis trial show that NeuroAid®™ can be safely associated with aspirin and does not have
any interaction with aspirin regarding blood coagulation {Table 2) and biood pressure (Figure 3).

Tabie 2.

Quick Prothrombine Time (Seconds)

Aspirin alone Mean
T=0 12.9
T + 2 hours 12.6
T + 8 hours 124
Aspirin + NeuroAid® Mean
T=0 12.7
T + 2 hours 12.6
T + 8 hours 12.4
Activated Partial Prothrombine Time {Seconds)

Aspirin alone Mean
T=0 38.8
T + 2 hours 38.0
T + 8 hours 38.2
Aspirin + NeuroAid® Mean
T=0 37.1
T + 2 hours 38.2
T + 8 hours 37.2
Fibrinogen (G/L)

Aspirin alone | Mean
T=0 3.2
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T + 8 hours 48.01 Aspirin + NeuroAid Mean T=0 61.82 LT + 2 hours
58.28 T + 8 hours 46.98 D-Dimer (gGIL) Aspirin alone Mean T=0 0.16

ﬂ%HJg

ours

b3

0.16 T + 8 hours 0.16 Aspirin + NeuroAid Me
09 T+ 8 hours 0.15 EXAMPLE 6 Safety Study:

DTl

dpeRaivel study on potential interacti

bn between Neura®d' and Western

qru%tnu;@chemlc Stroke patlents and

itS effécton nem0§@sis and biood

alca

p A PCII I(J.UCI DLqu VV(J.D
pnatients within.the first week of the._or

bUI IUUL;LCU UII J.
1set of stroke (PH

O\.:I ICI T II\J QLI UI\C

rg’haqp\ The test

ic;raﬁgnts were selected based on the f

pllowing criteria: af’ gged above 18

yeashel b) have had a cerebral infa

rction with compatible imaging on

Ciamputed Tomography (CT) scan or

Magnetic Resonamge Imaging

\Mﬁféieﬂgﬁéeg%mﬂb@d@% vbetwe

Qfl |d\l \AIQC QCC alaelala) \AIQQ
T OO u rerr-ourre Ay

fﬁ?ﬁ‘f’fh s?udv include: a) fem:’ﬂle pati

Cohv

nmstrokeonset-and-the-open-tabet -

\nts who were prédidant, lactating or

nuréing; 18 WO 2007/106049 PCT/S

(G2007/000072 Ky%gatients showing

Signshofiintra-cerebral hemorrhage on

brain Computedé@anography (CT)

S€aH Qj’uMagnellC Resonance |mag|n

arhla ocoaculdatian

(MRt);T) patientgghving ahistory

Hicardare: A\ ngh ntce raceoiving

od
| U1 UIUU\J \JUMHUIMLIUII
o{:ﬂ)ernTraﬁltmnal Chinese Medicine th

AToSOTOC TS, O |9 o~ TTUTIvVITTY

re&&ived thrombolysis; f) patients who

an NeuroAid(r); e Ebatlents who
have used Neur§ARKr) within a

J-mdrehrperiod prior to screening and

enrolment in the&s®pen-label study.

I:Fac;maa;tgent received 4 capsules of

thaor \Alo
ILIUII l.U LIIC ULIICI VVCDLCI

euroAId(r) 3 timegspglay for oné

nnnnnnn natio

ach Pt Y
T |||Cu|b|||c [4) IU PMLICIIL VV(AQ

Irté?e;;\lllqugﬁpﬁe Western medicine inclydes platelet
Aspirin alone Mean
T=0 .16
T + 2 hours (.16
| T + 8 hours 0.16
Aspirin + NeuroAid® Mean
T=0 0.13
T + 2 hours 0.08
T + 8 hours 0.15
EXAMPLE 6

Safety Study: Pilot open-label study on potential interaction between NeurcAid® and
Western drugs in ischemic stroke patients and its effect on hemostasis and biood

pressure

A pilot open-label study was conducted on 10 ischemic stroke patients within the first week of the
onset of stroke (early phase). The test pafients were selected based on the following criteria:

a) aged above 18 years old;

b) have had a cerebral infarction with compatible imaging on Computed Tomography {CT) scan
or Magnetic Resonance Imaging (MRi); and

¢} the time window between stroke onset and the open-iabel study was less than one week,

Convaersely, patients that were excluded from the siudy include:

a} female patients who were pregnant, factating or nursing;
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aggregation inhibitors, nitrates, oral anti-hypertensive drugs, lipid
regulating drugs, oral anti- diabetic, or anti-convulsant drugs. Safety

W%sg&%[m&?} tests were performed on blood samples COlleCtﬁgg%%mﬁmomz

test pa ients at three intervals: a) before NeuroAid(r) intake m the
asali) seyingveiens sftbk netRAi BERoThReRBhPaRdCee e dlesagraphy (CT)
NeoroAlemtiniiationed editgddRamples were analyzed using the
iglipningicraainlesy RestPIRGORBIGH JehaRIgNnaRalylical tests: a)
Prothrombine Time PTé_‘_b) Activated Partial Prothromhine Time (APPT);
&) RIS SEREgSLsG L aay il enie e rdan g KSR ier test; f) blood
et afeunwhgrerieetihinebdysBGOT SGPT; i) glycemia; and j)

R eGTRRATNE QIR HR® (e 5:9hdhe aReRHaR! Sthidiidd 38 Rdment in

emonqtra}egc}hat NeuroAid(r) does not have any effect on renal and
& open-iabel Stidy. . . . .
hepﬁtlc unctloﬁ's, glycemia, and C-Reactive-protein when used in

combination with Western medicine for managing risk factors of
saeppatany stk . FeparaBplautiniifesfive.caagylationdtaish in addition to the

(RIQtRromPING.Jime ¢k DardrtiyatedSamial RONUMPIAETIMERE Datetet
%é)erf_ormed on

fibrinogene dqosage, platelet aggregation, D-dimer test )
PR e Rl R A it Bhaiah gt o
WAREtEr A RTEATEIHERTIMI® 3, columns 5 and 6), the test readings taken |
week and 4 weeks after NeuroAid(r) initiation do not differ significantly
t [ | re art euroAid(r).intake. 19

o e SR B B Y s o O Rt
FIBRIRGE 5t thaBPeRUBEISHIR T FauRe ™) IS5 SHEw thatthek FéeidifyoA
friatoallane PAtTeRts et sijaieahin fromsanpiarermeeaiieesdPeng the
ftawingl Bermatoibey Bhvdbivrdeatitabiabae(RRgEst, teae: Standard Deviation
gg}&}{%gﬁee}fﬁg (;, ,eek and 4 weeks of NeuroAid(r) initiation are 1.09
and 0.77, respectively, which do not deviate significantly from the
Bl AR 2 Rrodresbashims K ARThe fibrinogen dosage test, the
Stamdegeh&xaigtion (SD) values after | week and 4 weeks of NeuroAid(r)
H}i&gﬁé@paaég ;and 1.11, respectively, which do not deviate
significantly from the baseline value of 1.13. Hence, the results of the

'ﬂ'ﬂﬁb@FEtudy further demonstrated that NeuroAid(r) can be safely
fiseddnetosmizination with Western medicine such as platelet aggregation
Hf@?&ﬁﬁa- nitrates, oral anti-hypertensive drugs, lipid regulating drugs,

oral anti-diabetic, or anti-convulsant drugs. 20
h) SGOT SGPT;

i) glycemia; and
jy CRP-C-reactive protein.

The results of the open-label study (Table 3) demonstrated that NeuroAid™ does not have any
effect on renal and hepatic functions, glycemia, and C-Reactive-protein when used in
combination with Western medicine for managing risk factors of secondary stroke. For example,
in the five coagulation tests (Prothrombine Time (PT), Activated Partial Prothrombine Tims
{(APPT), fibrinogene dosage, platelet aggregation, D-dimer test) performed on Patients 4 and 5
(both receiving NeurcAid® and four different types of Westarn medicine) (Table 3, columns 5
and 6), the test readings taken 1 week and 4 weeks afier NeuroAid® initiation do not differ
significantly from the baseline readings taken before the start of NeuroAid® intake.
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WO 2007/106049 PCT/SG2007/000072 0. ZNro~~nnnCNrNMNM
rhg2W2a2iMn}QCTi fCO2ZmMMMNMNTIr-ovmiar-nQl ZzZ

ng‘%w d OOMMCM:~jWF}Ocl Gam'y E Z m i MNAbNogir2
IONN h, (f"aMNNMM COror>Q Qp-a Q)Z~.btNV

The MENAIGT Avel@rls e ealicds @vtiappanNabel stedy TRPE 4Falep shew Higt e
Wi Emh B ¢ @afiebtd g N EDIROYn{idDIRG-&+Cha iah Wildes- fOr Rx@mp@. N
e PletRrmbhd FRAEY Bot, MdVitahabed D HRidR: (@DCVELED hbiC) febk 2nc 4
v't'/tla&snt}{v ﬁléupo%\igbz it Reh %M %ﬁ& %]fd 0.77, respectively, which do not deviate
significantly from the baseline value of 0.88. Similarly, in the fibrinogen dosage test, the
Standard Deviation (SD) values after 1 week and 4 weeks of NeuroAid® initiation are 1.22 and
1,11, respectively, which do not deviate significantly from the baseline value of 1.13.

Hence, the results of the open-labe! study further demonstrated that NeuroAid® can be safely
used in combination with Western medicine such as platelet aggregation inhibitors, nitrates, oral

anti-hyperiensive drugs, fipid regulating drugs, oral anti-diabetic, or anti-convulsant drugs.
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pay(s) from stroke 3.33 0.94 5.73 2.40 onset On Aspirin? Y=5 N=4 Other
Treatment. administered NIHSS Baseline 7.11 0.86 13.36 6.25 1 'week
Wé ?%wfg%)]f .955.06 1 Month 4.11 -0.37 8.60 4.48 Ranklnﬁgp&gﬁ%}]lmz
651.54 1 Week 2.22 0.833.621.39 1 Month 1.7/78 0,21 3.34
TeB6 4PT (secs) Baseline 13.04 12.17 13.92 0.88 j :week 12.50 11.41

13759 T 0% uMRRYI Tiekbi 11.64sD3. 18]0. 80 AP T T4mecs) Baseline 30.96
“Rnber3321 226 1T Week 810 29. =35.03 2.93 |1 Mohth 30.68 28.87
3448-1.80 Pdbring8enfosage Basehne 4.20R.97 5234713 ;Week, 4.03
| D&sPr2e 482 1 "Month 4.3%6|295 5188 1.11 fél‘éﬁelet adgré@ation Baseline
I 5467 72 55-8-94— 1 Week-5331-#0:68-63:94-+1-63—-"1:Month
. spﬂ‘li’l?“' - s | n L AE-A-And
Bert %\23%;1{;0 58 214Dt re(Mogn=) oasenn 625008 0.420.17 1
\ ﬁsﬂaﬂaﬁ -0712'1.02 0.57 1|Month 0.49 -0.23 1{22 0.73 $GPT L
ALT{IUI‘L) Basellne 13.87 9.7617.98 4.11 1>Wee 20.80 11,13 30.47 9.67
i | Month 17.77 10 48 25.06 729
NIHSS D e
‘;Ba‘seime 7.1 0.86 13.36 §6.25
TWeek = i 4.89 07 9.95 5.06
[ Month - 411 0.37 8.60 448
Rankin’ score |
Baselme Vel 3.11 1.57 465 1.54
2.22 0.83 3.62 1.39
1.78 0.21 3.34 1.56
13.04 12.17 13.92 0.88
12.50 11.41 13.58 1.08
12.41 11.64 13.18 0.77
30.96 28.70 33.21 2.26
32.10 29.17 35.03 2.93
30.68 28.87 32.48 1.80
4.10 2.97 5.23 1.13
403 2.81 5.25 1.22
4.06 2.95 5.18 1.11
63.61 54,67 7255 8.94
52.31 40 .68 63.94 11.63
48.44 36.31 60.58 12.14
0.25 0.08 0.42 0.17
0.45 -0.12 1.02 0.57
0.49 -0.23 1,22 0.73
13.87 9.75 17.98 4.11
20.80 11.13 30.47 9.67
1 Mon L 17.77 10.48 25.08 7.29
secrr-. CAST (U1
. Baseline 19.14 9.03 20.26 10.11
TTiWesk 18.09 12.00 24,18 6.09
1 Month , 16.12 12.26 19.99 3.87
thcemxa (mmul!L)
Basailng ' 5.88 3.60 8.16 2.28
TiWeek 5.21 3.44 6.98 177
4 Month ‘ 4,91 3.81 6.02 1.10
Gz‘eatinine {umo!f!) 5
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SCOT --AST (IU/L) Baseline 19.14 9.03 29.26 10.11 1'Weekl 18.09 12.00
2418 6.09 1 Month 16.12 12.26 19.99 3.87 Giycemia (mmol!L) Baseline

%88 3.60 816 2.28 1 Week 5.21 3.44 6.98 1.77 1 Month g)%/gs%%}gﬁ%mn
/

18 0% nine (omolll,)® 25 WO 2007/106049 PCT/SG20

BaBedithee70.56 48.97 924.4621.58'8. 9/ eek #8.56/55.84198.30 19.75
1MOAE*67.89 48.94 86.84588 95 $R&d-blood%¥Is Badlilfe 4.42 3.87 4.96
0 SBM‘i“Wpek 4514 0687882 0.548-9%MontB%46 4 018997 0.55 Mean
- ' 856-143-95.70 /!.%3961 Week X 93 86.00 95.86
Q92 B ahita Iaad. oanlle i
L D 5o 5.0
LAY . 1U I4'81) L.T7T &f,}ll JTTUT, Usg.) . . .
, 4 83651184 tWeek 410243 5.77 1.67
TMQQ!HIE_ . 45 243 648520 Tysdrphocy s Basetinggs 41 0.65 2.17
0. l'!OwdekWeeK 168" (798,500 9Tsslddonth 8564 1.01 248 0.74
maneaytes 7-76aseline 381 0.15447 0.166.82,Week502p 0.15 0.43
=®¢ﬂ:¢ bibod cells-
Baseline . - ] 6.63 4.33 8.94 2.30
TWeek . T 5.88 4.10 7.65 1.77
1 Mont 6.68 3.79 9.57 2.89
~grafiulocytes
. Baseline. 4.67 2.83 8.51 1.84
4.10 2.43 577 1.67
443 2.43 6.44 2.01
1.41 0.65 2.17 0.76
1.68 0.77 2.59 0.91
1.74 1.01 248 0.74
“monocyies
~ -Baseline © - 0.31 0.15 0.47 0.16
1 W 0.29 0.15 0.43 0.14
0.34 0.19 0.50 0.15
0.11 0.05 017 0.06
0.13 0.08 0.18 0.05
0.13 0.06 0.20 0.07
0.03 -0.02 0.08 0.05
0.02 -0.02 0.07 0.04
0.04 -0.01 0.10 0.05
139.56 123.41 155,70 16.15
142.89 128.42 157.36 14.47
T Month 143.67 126.96 160.38 16.71
hematccr:t {Hct} m %
Baseline - - 30.96 35.65 44.28 4.31
; 41.71 37.19 46.23 4.52
1Month 40.89 36.58 4540 4.41
sCRP {maldL).
< Baseline . 2.04 -0.49 4.57 2.53
i Week 1.90 -1.73 5.54 3.63
T AMorth 0 e 1.06 -0.61 2.73 1.67

it will be understood that the invention has been described by way of example only and

modifications may be made whilst remaining within the scope and spirit of the invention.
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Cb&%philes Baseline 0.03 -0.02 0.08 0.05 1 Week a 0.02 -0.02 0.07 0.04
1 Month, 0.04 -0.01 0.10 0.05 "hemoglobin {Hb)Jnjgll. Baseline 139.56
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