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[000§]d£3 %%snrl]ee élndb &{pyrkdeamole a3 c&rgna\fy VaS%dllatOI‘S each of which is approved for
individual use as a pharmacologic stressor for stress testing. Adenosine acts directly by
stimulating adenosine purinergic P1 receptors on the arterial wall. Dipyridamole is believed
to work indirectly by blocking reuptake of adenosine at the cellular level, leading to an
increase in endogenous adenosine concentration in the blood. Dipyridamole produces similar
near-maximal coronary hyperemia to that produced by exogenous adenosine, but less

quickly.
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wagedoBiogi4ent tine for the acquisition of cardiBCI/EP2007/005923

i mages, adenosine is infused for 6 mnutes at a dosage

rate of 140 gg/ kg patient body wei ght/m n;
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[0009] In an effort to reduce side effects at maximally effective agonist doses, adenosinergic

agents are being developed that are selective for the A2a receptor subtype. See, e.g., U.S.
Pat. Nos. 6,531,457; 6,448,235; 6,322,771; and 5,877,180. Specific compounds in

development include regadenoson, binodenoson and apadenoson (BMS068645). However,
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devel opnent i ncl ude regadenoson, binodenoson and

apadenoson (BWMS068645). However, -2 WO 2008/ 003479
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only nodest reductions in side effects have been
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[0013] In a first aspect, methods of effecting coronary vasodilation for cardiac diagnosis are

provided. The method comprises concurrently administering adenosine and dipyridamole,
wherein adenosine and dipyridamole are administered parenterally at an

adenosine:dipyridamole weight ratio of about 2:1 to about 10:1.

[0014] In certain embodiments of the method, the adenosine:dipyridamole ratio is about 2:1
to 4:1, such as 4:1; in various other embodiments, the adenosine:dipyridamole ratio is about

7:1 or about 8:1.



[00141 In certain enbodi ments of the nethod, the

adenosi ne: di pyridanole ratio is about 2:1 to 4:1,
wWGEk/0eE7%: 1; in various other enbodi nents, theCT/EP2007/005923

adenosi ne: di pyridanole ratio is about 7:1 or about

8:1. -3 WD 2008/003479 PCT/ EP2007/ 005923 [0015] In

various enbodi nents of the nethod, adenosine is

adm ni stered at a dosage rate of 35 to 100 g/kg/mn
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Mensi ona eclrogr aphy, I Mensi ona ogr aphy,
selec@ehfperd dpdreup consistiligad: ¢lctnng>pargl,ography, M mode echography, two
dimensional echography, three dimensional echography, echo-doppler, cardiac imaging,
planar (conventional) scintigraphy, single photon emission computed tomography (SPECT),
dynamic single photon emission computed tomography, positron emission tomography
(PET), first pass radionuclide angiography, equilibrium radionuclide angiography, nuclear

magnetic resonance (NMR) imaging, perfusion contrast echocardiography, digital subtraction

angiography (DSA), and ultrafast x-ray computed tomography (CINE CT). In certain
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nucl ear nmagnetic resonance (NWVR) inmagi ng, perfusion

contrast echocardi ography, digital subtraction
embBdigeRA! ﬁﬂ&%nﬁl%@ssmﬁﬁ‘ & pekforAddAst SPECTYn 6@ Hisddiments, the

t onogr ag(j_y . I'n certain -4 \WD 2008/ 003479
assepmEhEPP W@G%?@T errbodl ments, functional assessnent

is perfornmed by SPECT; in ot her enbodi ment s, the
0029 Freeesigimrambodinaats of thismethgdsphap furtign oupriss agsepsmenhof cardiac
func%Hingée ﬁ%cc'ar&lgc &h&dﬁ%&l@&% p&llgﬁ‘tterafl Hc[rﬁllﬂﬁfrat‘?&i B}'ahs'r%tope The

assessnen cardiac function, assessing cardiac
isotdpenctypisally adminigiezedmarlessthandt S minwies aBer the FaguiBent aprenteral

[

adm|1n§s(?11a8 rﬁof adggqgldesagh (ag)gng?r?%lg Rl egé%’ nl?%p?rng ﬁ?lbg(gﬁlgﬁttg gsrogolpe can
be aamimlsnersd nalesstharo?. Sadmmb@i, mfeleamjardi pyminutesnd eeshthign 2.65

. be to
e -
admhiSirafiomoff Ri8nosie alnéslg)yhbaﬁola hﬁﬁ)egm nIlntsemﬁ embodigssts idotupe can

be oA 2 oD P BN A SeRBHE Fracual ed iswaton of
ader@lslﬂyﬁhcd@iﬁm(ﬁn{wéshda%gml In some enbodi ments i sotope

can be adm nistered about 2.5 - 2.75 mnutes after
[0021N & £ QJa6nH Aspedt, rRGh&I3tagd ;&bvﬁéﬁﬁ‘oﬂ efféctiag caronady vasodBatonifore

B N s
and {ﬁ@%@ﬁ’éu'n@ﬁﬂlyo& sfe@lientlﬁl@f erRsfted paghesills adthihesaingRhhdemsine
npri si %c@ parenterally adm nisteri

recepRopya ki of d%adway et BPETIES SFogoTQRaRIgt pepipfiered at

a dob 2R TG B tRATEMIEH & nYax ARHTcHoRArS VhidilATbnaARAAMAAstered as a
receptor agonis Each of di pyridanole and the

Sm%k@cﬁéﬁ@éﬂ%@“ﬂé@@ﬁﬁéiﬁrﬁm st is administered at a
dosage | ower than that required for naxinmal coronary
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typically at a dosage of at least 14 pg/kg. For example, in some embodiments, dipyridamole

is administered as an intravenous or intra-arterial bolus at a dosage of 23 to 60 ug/kg, such as

35 ng/kg or 40 pg/kg.

[0024] In various embodiments, dipyridamole is administered by intravenous infusion over 1

or 2 minutes.



enbodi nents, dipyridanole is admnistered as an
intravenous or intra-arterial bolus at a dosage of no
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than 40 gg/kg, and typically at a dosage of at | east
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the 1}5&9 e is gﬁlrmnks?eiréd)%r 26HRQdL ?@I@ﬁ Sipy BEREoIS AhE Q&Qbﬁﬁe receptor

t1Ton 1 ncludes parente nlstratlon of an
agonig @teoquiginistardd sequentially, and after 2.5 minutes, after 2.55 minutes, after 2.6

minutes, after 2.65 minutes, after 2.75 minutes, after 2.8 minutes, after 2.85 minutes, after 2.9
minutes or after 2.95 minutes but before 3 minutes, when dipyridamole and the adenosine
receptor agonist are administered concurrently. In some embodiments, isotope is
administered at about 2.5 — 2.75 minutes after sequential administration of dipyridamole and

the adenosine receptor agonist.

[0031] In a third aspect, pharmaceutical compositions comprising adenosine and

dipyridamole are presented. The compositions comprise adenosine and dipyridamole in
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the isotope is adm nistered after 2 m nutes, when

di pyri danol e and the adenosi ne receptor agonist are
wadwsnoErer ed sequentially, and after 2.5 m nUPEBEP2007/005923

after 2.55 mnutes, after 2.6 mnutes, after 2.65

m nutes, after 2.75 mnutes, after 2.8 mnutes, after

2.85 mnutes, after 2.9 mnutes or after 2.95 m nutes

but before 3 minutes, when dipyridanole and the

adeRHBR AR YPiBambI18 WRIIHPFatidY O bdhit A1 & AT 1V Bls€dhed about 2:1 to about
concurrently. In some enbodi nents, |sotope 'S

4:1. a@rﬁpmﬁﬂ@ff)@@em& thertio ipabut 7:p ov& i nut es aft er
uential admnistration of dipyridanole and the
[003&11 variqye embedippersf, adgensingand F’(PMB gmqlearg PFGSFREAN FEQHY that

perrgltt1 a8 ﬁéj{o' realimGRipes Lid &U§§ eCrQEéT%? B§ i oadanAsinnadand

i pyridanol e are presented.” The conpositions conprise
dipyalemolsite be adminigiepssrat d dntsige rannof 3.5tof0 pddmen3479
PCT/ EP2007/ 005923 adenosi ne: di pyri danol e we
[003‘3dltTh© somposabmunayzve:@ stoilafedt SUEb) aS.La stesile ﬂu&ssuaﬂgm for pargnteral

n various e I ment's, enosi ne
dlp}amldmdiepyer prds;:nbdteomeetrzptoas tnt pdrrmitadrimctnlltsawenmls adpinistgation,

enpsine to be adm nistered at a dosage rate of 35 to
‘“ﬂfﬁb Sﬁf 8/ nin and dlpyrldanole to be adninistered at a

005305174 Rlpad A O OIS spspon

thatfpktahicladinihisadtion d‘ftadeqbahe at ;adcabge rawd ol A0 g/kgimioand d;lgy:dlﬂaag)le at

i ntrave a str at enbodi nents... .
s o R A e kPSR SRR iycdamor
are Fre$¥REaicoadeh@itsont At paMitidinidstration of adenasienoa slosage rate of
adm nj stratio

t hout dil ut |
50 LRI B Repy BBl bRt 2l by P dana e/k%wa”pﬁééﬁt‘ at
1005 455 Binge o hemipdip@ns e he sy beaL B Borg provided. the

con&z‘nm{tﬁdnd(ﬁ“ AR sk is BoOSRIO nigin€ Ofefillly( hetconcktrglon@f alenosine
I n sonme enbodi nents, aden03|ne and di pyridanole are

15dﬁWé%éﬁﬁnHF4dBﬁ§$ﬁWF%§P&W@ PhAMEABY ni t admi ni stration

f ad t d { f . 50.
10035 35 rerma T daven, 5t rat e Goimpaang ooyl kip fame/ml
sucl{ 5%065175 {d0. 208 AgAE; ©F tenTPDdhiRn! G2 totolTE 4 PRGINBCBUbI cal

nposi ti ons here provi ded, the concentratlon of
0.85qeglosiand 01835 &b bme/ml tTélefeanegmon e foy FW“P Bhe | mg/ml
concentration of adenosine is abqut 3
(00373 Amrpnothay @spest, it dASAZOIOTMS 31 PFAV! GPO‘H%B?WPHP %magﬁuﬂcal

RpLisiag h@Nofhe HidRNpyridamBlee i s
comgg%lfa?{sggg&fvg deEt%bE&)r&’G p 1§% 0 Oe Fid 1{}10 o 58 oy

[00:%] I §(9né)cr§t7q¥llrﬂa{tﬁ1the81gut@%§e édﬁta@nsmaéutmb 1) ,m1Q>f e p‘h@rmaceutwal

; . to |l nmg/m . The concentration
compgytlotf @rm@lﬁtgﬁ-ﬂﬁ asteple f&llq@@mﬁqally a sterile, nonpyrogenic, solution suitable

for parenteral administration. In some embodiments, the unit dose contains about 2 ml, 3 ml,

4 ml, 7 ml, 8 ml or 14 ml.

[0039] In some embodiments, the unit dose contains about 5 to 60 mg of adenosine and about
0.5 to 30 mg of dipyridamole; the composition is a solid capable of sterile reconstitution in a

physiologically acceptable solvent or solution.
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[0037] In another aspect, unit dosage forns are

provi ded that contain pharmaceutical conpositions as
wW@bwseedexscri bed, conprising adenosi ne and PCT/EP2007/005923

di pyridanole. [0038] In sonme enbodi nents, the unit

dose contains about 2 to 50 ml of the pharnmaceutica

conposition fornmul ated as a sterile fluid, typically a

sterile, nonpyrogenic, solution suitable for

Bddimeh t &EAm lenthéﬂﬂﬁds @déﬂiﬁﬂi&ou“‘ﬁn of
R R A B s S i i
adengsing andypbouf Doy dmyrlé@n%lee?rhmgj Pff’é‘ﬁ@@metaﬁé amﬂt@ megpefe
11

ey R F A e G L
aderpaipa bhdatwit § mgraf dipyridenelstabpuit42ong pirdgnosine and about 6 mg of

o SRR AR USSR B0 b B To MRor

aderesine didranus$ td irmgxadip)rdantdie abxmt BO desHgdenpomt aidapout 7.5 to
about 14 of nosi and a
15 o e anB e, oo TGPt ARt 8 by 18820 kg

nol e; ~abou of a enasi ne. an
[OOﬁ.h E’%? Wew%ﬁt unit dlgaeijtof gg)yrldar% carg é%v(l)%el%n gn an g%bfér(gg]ents
dipy@idaable i WVlkiéiﬁﬂinHx;tloﬁlbmﬂoné&ltrﬁgomcﬁf adetriokiorfemg/ind. about
6 ng of dipyridanole; about 56 ng of adenosi ne and

[0042]p D er@inayntokdimkingsy th'edhwmidemoh lcontten@4iongs wdefullyciboa). ﬁmg/ml

and. abou anDIe abouyt
B B L R e s T e R
4 mglb@yhda‘}&blé‘fﬁl ®iinl; 3R a@yﬂ@anmdmalkmqum 6 1} dipyrtfamiote i0fl2 mil; 8 mg
danpl e [ 004 In a f rther aspect, unlé ﬁ
dlpywalaplﬁy? ﬂ@%lnéogwéf%f’@mea@d e Pt doseichrfaing ipyHfamsle %t a

con&EhR¥idndRFRle8 absut B it &l dbduSPnpini OftcRbs Amg/ ml or 4 mg/ml,
concentration of about 0.1 to 5 ng/m ., [0042]

usefalby naohressiod dinthor 062 mLRIo¥iding upig ﬁ?ﬁég%foé’aﬁ 8%‘1‘?‘35 PSRBis

dlp}}r‘ﬁ%b‘l iy 2 30QHA 8 CheipfHdAInole iATAY these enbodi ments are

unit dosage forns that contain 3 ng dipyridanole in 6

[0043} in élﬁmihexdésﬁé’crt ' lﬂﬁtfﬁ%@s df Bde%omle ar@ gF@/ldydpthb daifedses 48 10
danole in 12 i pyridapole in

fom]g@ated in s;qqllesglﬁé cemprsifioreirdsthe ti‘l’f"é pgﬁ{qagmg Bemnits siarilg jroduction of
it fluid
a segdng*fu%out gﬁm?é atfl'e’asf:pj'aﬁﬁﬁts Gfgtﬁe%rg %&nﬁﬁe‘é@ﬁ?o%{% Tl?e IRl flui

suc

lmemﬁftmhmywsﬁpwmhuﬁés of 1 m or of 2 m, providing unit
dosage fornms containing 6 ng dlpyrldanole in 2 mM and

[0048] iyextimplary emhediments, the wiit djspoarsging 1l me pdenopies & pb 8 me

adeﬁg)rg él‘é r?g i 2‘}{-‘% S095d A8 230 xlpfélr}jg d&Gosidd' ¥hi doses

" Sterile f conposition, and the

[00%2%? s élﬂgen%etmnu i d&%%dy dont EHEJ RAHGieN 2 @I)r%clf]:ﬁ‘tratlon of

secon f ui ume at t 15% that of
abonadlemysil nk sorpododingnts, theani é@amanffalng 28 mg pglenqgineyn 7 ml;

mg %Bossn%smqﬂ@[lr i danol e.

[0046] Also provided are kits. The kits comprise at least one unit dose of dipyridamole and
at least one unit dose of adenosine. In some embodiments, the at least one unit dose of
dipyridamole is a unit dose as above-described, and the unit dose of adenosine is a unit dose

as above-described.



[0044] In exenplary enbodi ments, the unit dose
contains 21 ng adenosine in 6 m; 28 ng adenosine in
W®2098/003429 ng adenosine in 12 m; or 56 ng adenPSI/BR200TI005923
12 m . [0045] In sonme enbodi nents the unit dose may
conpri se adenosi ne at a concentration of about 4
mg/ M. In sone enbodi nents, the unit dose contains 28
ng adenosine in 7 m; 56 ng adenosine in 14 m.
3 [ OalA AR RSONIpdeONar e kits. The kits conprise at
| east one unit dose of dipyridanole and at |east one
unit. dose of adenosine. In sone enbodi nents, the at
| edst oF¥°TYfit dose of dipyridanole is a unit dose as
above-descri bed, and the unit dose of adenosine is a
(0047 iAtlthdmglsdipﬁimmotevie beleyed iolretindir&tIWDY 200B51DO 3det@sine

PCT/ EP2007/ o
conGS Rt DOHFFARFHBE ‘i By aaRaTE L Bhia i pLadrgsine,
hav@fidw ﬂﬁ@ﬂv@ﬁﬁ&lhay ehyemdnya ro@ﬁﬁdrﬁ@erﬂ%ﬁ%lﬁﬁdﬁ??os@@ﬂ&ﬁﬂ?fcﬁmbmn— on
e e ect rofil

and in cl pr ac e.hgs.a s
the GR QT30 9hiht ke MBT SattbeIBEA B Gordi o RE g IS b pagptiate
the VA38dilaBh EREBR of aipctRRIYE B hiddered UBGIokiNE GathowWl@S@eRsurate

di idanole - on the order of 5% of the dose now

| pyr
poteag%_twncqf PARTEEING 'y Sidp eifeqts Lt permi lsnetinffiodg useday peduced dosage

to eﬂ&tt estohay Qasoﬁﬁﬁlo\ﬂa@gdfdr %dcﬁ&la@ﬁs&%ﬁﬁn&ff nfydLatBal fui@lah, with
adm ni stered adenosi ne wi t hout conmensurate

equgjor eyperien dfBerci s epneniard ta surens prptocetss ¥k tth radiiced fde pifacks, of
shord8§A0si ne to be used at reduced dosage to effect
coronary vasodil ation, e.g., for functional assessnent
[004%? gﬁ%@%’{t‘éfﬂo &ARGE {iles f%&rtbd iff GU& béi!’)w%EPa%ﬂlé)[) the
efficacy as conpared to current protocols,
hempdyhaoeaiefbictieof efdmhimisteringalipyridhople agd pdenpaine m[r@mst_[lsly %ﬁ a

co Bfﬁl%d g\a/{ll%e%( se?}gfrl:t %3/ Q(lhh{x} s?e?%]dg i}oéj'qiﬁgo:\ino% @ag??éesg&s\*f%? g&{lﬁdréd to the
effeatsinf zrdnsmeuenmg adtnpsind dlemrroh g0 antdseadlefn ostients sufferirg/feoro isshgmic
hearf ﬁl €ase. aPJB é)gt?éj t gea l ebdee{sth’ls &an&)%%i 6}21) g%/ c%gr[glen#/ﬁst a%ﬁrﬁx?%tered as an

F aco Fessor were conp ects
1ntra3'én(ﬂld bk, sA&mosnge ade adsiniseral mtmmdlaltelyﬂ,ﬂlemaﬁsdxytmnmous

B S b B b DT o o B o s
lowﬁglfﬂ'nﬂfs?cﬂlﬁfcﬂg& Frefeardd di)dalgé anansysé asbd)iuhlgie ag&ﬁeﬁmmmearms

adm ni st er I edi at e ereafter ntin
perfpsien IRAEHS Pyr.lﬁ‘a&?ﬁj 4o E%ﬁnfﬂ? ﬁ%@éfotﬁ %8%% adspogipgat one
halfitdGinQl@Qigbst doskge adérl ni stered at a dosage |ower than

its clinically preferred dosage when used as a single

[00499 Efecth GereMi@6aed usihg neRvasist GnstHoR@io Wpplt gohotataioplaphy

4 - 6%of ifs single-agent total dose, adenosin
(TTBHE The mez?sured blood %ow velocn%s (known as re ectsmg coronaryO g‘looc‘l:2 ﬂgvtv

values), whether peak or mean, were 1.5 to 4% lower in absolute values than those measured

upon administration of adenosine alone at its standard dosage rate. However, these
differences were not statistically significant (p>0.05): there was no statistical difference
between the current standard treatment — infusion of adenosine alone at 140 pg/kg/min — and
sequential bolus administration of dipyridamole at 4 — 6% of its typical single-agent total

dose followed by adenosine infusion at 70 pg/kg/min.

[0050] In addition, among the first series of 30 patients, three (3) patients received the

adenosine infusion two minutes after the dipyridamole bolus, rather than immediately
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half its single-agent dosage rate. [0049] Effects were

nmeasur ed usi ng noni nvasi ve transthoraci c doppl er
weedeoadsd ography (TTDE). The neasured bl ood PEDRP2007/005923

velocities ( known as reflecting coronary bl ood fl ow

val ues), whet her peak or nmean, were 1.5 to 4%l ower in

absol ute val ues than those neasured upon

adm ni stration of adenosine alone at its standard

therSiFRAWURd fv% pAIRARMRIre injdRF8vithtthé f\ﬁf@aﬁt@ LodafrentiOih the same
statistica ‘% significant (p>0.05): there was no
[

infugipm fineesings “ ¥ fonaecsere No differppseh Werfesern A compared 4 thg sefuential
tLGA Lotocol Nf USi on of adenosi ne al one at 140
admr? &UFE (mand sequenti al bolus adm nistration of

[005:1?) s{ érﬁ*g{)ﬁg 1%{1@({%0% was gé;l/’lcgl tHelifcidiohPé 6¢hest At a?no"i\g@&uo patients

adenosi ne 1 nfusion at
in thiy stetynconfreGe0d thenlumbdn epasting eliestimgin ynenfamgtistepton el

adenoamg’ 91089&' gt f%/kgy &% gc@itl&a he%&e? g’ " ﬁ fﬁ?é!: I‘BJ}E édver e side

"he I nfdsicon two M nut es “aft di pyri
effetiol- lQBe,St pait, iysprichzand |ﬂmiang atlehu}lated 8crv® aﬂ@iil&fr@i@@dl?@oses was

TR BB T

treaB@A® THide¢sdaodwhs smelsumllpgxgalﬂczﬁt (pero®d).or. No
di fferences were seen as conpared to the sequentia
[00524] s Bépk tediin dumilin @xample 2, bAOS,1]7 pfhtlsmtghavfenmwrﬁeen assessed in a

reducti on_was seen in dence. 0
subsg R PRRE A o e Rp e Sep i caRbiBhab Aufinisyration to
aderllddide BOAD EAdehBRanY, iIARE11aS) as the@ﬁhﬂi’nakj@leglc 3nessoy is maharg patixfnts

aden05|ne | one at, 140 /n1n i.on
undergqiag pipgle Otf”h emtSﬁng &0 @Wéfagﬁy @%3% ping Qudles
chest pain nea,. and.fl us cunu
10053 Dt (i (AR EFn i gRecp %@ateif d destir g S8 eha e e
dem%ﬁéﬂﬂd%atthaa kitlee® Bblh@ aflaO¢honsadmIARAARH df dipytiandele dt 35 pg/kg over
adenosi ne treatnent. This decr ase was ?é g)ﬁ} ? din3
20 sY0gas e dpHowgd by IpiraygRquUSs infyEeDe %6!§n95é¥’6&? Kg/myR{ fgsfed in
patlén@s) @%QBﬁcu%entba%H?rYi’stra%z)n Rathe @R arul ?@Hﬁh@&%&%@&e (tested in 5
assessed in a ubsequent Phase |[ study conparing

patn@tq)ynrpué%m@gmrah@ te yiBnassan (Bdenating ?ﬁ 140 pgfkeonny & 7
cons%ﬁtg n%htrk[%tsa WANE uARASARRE MYehdscarf loRE batfeht, ®8t Willn the acceptable

ogl c stressor In coronary patients

hmlt;rdd’émgid:ryrtge piotagble Thiespwhinatienssiiesser e kegidipyyidsgiokplejlowed
by il@ﬁ(gfr%m JABYsHY te% fddh €8 ]éac}[emg%glhep%BﬂcuHeMdhﬂﬁlgt‘réﬁon at the

0 partici pat In a prelimnary
samd desegd {aderiosige 30 wgikg/mewish dipyrdaneple hkpg/kp/ig testsd iy patients

sho%%it erq%}(/g%oy S%cgsometlmség B&{el Oc{g}xl?s thgh %?ﬁ'éﬁéi?’ﬁph%erﬂ{s Oi;ﬁ'ﬂ%gl{é( 9

seconds, avenous
effidatf mSBOmﬁd@fcoﬁsﬂ:emmlpaEems remcg@/l)kg/ mn ( tested in 3
patients) or the concurrent adm nistration of the two
[0053] Sipmifatntrbductiomin whtsthg ocurestesiditie Sverpaof ehrestgain with the

dlp)%ggt%&l%% 74%81?? C?IH%L?Q'P %r ‘railsbcl:o?nptaped'/f\c():i g@e%%ﬁgen alg&q &9 §ﬂ>s‘gﬁle§,tas was

reduction in ST changes on EKG .

[0055] The data from these two studies demonstrate that the sequential bolus administration
of dipyridamole at 28 to 40 pg/kg — well below the total dose infused when dipyridamole is
used as a single agent stressor — followed by infusion of adenosine at 70 pg/kg/min (50% less

than its usual dosage), is equally efficacious in providing coronary vasodilation for imaging
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consecutive patients, while under-scoring Adenoscan in
one patient, but within the acceptable |imts defined

W 008Me34py ot ocol . The conbi nati on stressor of BOI/gBIORY005923
di pyridanole followed by 70 gg/kg/ m n adenosi ne
tested in 10 patients or their concurrent
admnistration at the sane dosage (adenosine 70
gg/ kg/ M with di pyridanole 10 gg/kg/m) tested in 9

studdR! WEIY husifig) NRE si6l Bifaca. el"}fe,da@f&(’soii@ﬂﬁﬁﬁdtﬁﬁ&hil%ﬁ idamole and
resul ts, than Adenoscan in terns of imm ficacy

adepqging anayrhg combigad Bt 1iPg)e INfENe AYE 4RigNED 9 %vlgar efff@‘e 5év}mng
the §569£Ffefcls(‘r@<ﬂfce& ﬁ)gﬂlﬁtcbﬁgmhlnorp&{tﬁk $B&nORCHHLE BeShBd Paihhd the

severity o st pain wt
rlsk@fpigmlﬁdmt%ﬂdd@ﬁa%l ne conbi nation, as conpared to
adenosi ne al one, was observed, as was reduction in ST
[0056h dyegerdingly, Bgsaribqdiwss) argmethpals.phpmeaseutisaleompaeitigns, Upitdosage

fomgss 5%1%55??% g’%ﬁgth&% &150@%?129%8&313&1% p&hb‘ﬁn&ﬁ@ﬂ%%iﬁﬁﬁ%&l@ﬁ‘t dosages
at whchabmel ofthe mm@memm eﬂiegy pf ldahmxleeome andglipjriglgmgle, notably
cardza}f sgc{e efta as ga:re 58}%1{1 { educed( gfggﬁ a91¥an]11F% Hﬁt n?;{l cglfona

enacsi ne ess s usty
vasdadifistgefpr thleshagqowd cbfyn)efcﬁndcaa(sclmmsal n providing cor onary
vasodil ation for imaging -10 WO 2008/003479
PCB2EP2 DR TH0d0 60T R cting cdoresy vashdilatiocausi ng f ewer side
effects. The data al so denonstrate that dipyridanole

[005’#]1% gﬁ?%%%&nﬁems &%ff‘éf%ﬂ? CB%%? %'r{/a?odﬁht%ﬂ for %65124? Hﬁgnosw are

utes, to sim
prO\edlq‘dects reduced by the conbination of the present
i nvention are chest pain, and the risk of significant
[0038¢ & typiskhloamktmganent) G@@etm eemipmsgl pprentbealyradipemistprengei n

t
dip rdgmg,% aH(ﬁ) %ﬁﬁ:ul?gﬁft&@tggdyehtfa%& e{?%??@?%atr%ﬁg%\ﬁll e}; %’}?ﬁlhlsﬁzgﬁgl ng
aderadian oseprer agohist. diqol of dhamdlamcm ardldhag@somm revdpitaragsostes
adméxﬂséerag 5 dsoa%iaxgeretﬂan[ ﬂsu%tldrgqu%fe]zi ?Ctnzaé( rgalll 81;0 ]gus' %? od?lapon when
the ebp@oiifel agautti gdmledtbﬁ&kindmfduhlly byadmttmalrparuytemjtrouml Dlpyndamole

orqnary vasodil ation f i agnosi s_ of
and f8Riste FER80% aedmishe afminy et e on e S8 Ghror
timey aFAciedtad hehievie @Rbdekirddtherapdutis br disgeetic effiet.hods of

ef fecting coronary vasodil ation for cardiac di agnosis

[0059] Progﬂfrﬂﬂiwe@/nnkgﬁﬁﬁﬂ)s drrimbmpilmﬁd a4t Oghii ¢ int dinicahygractice, are
ri.se paren adm.ni steri

use i SRp R et emafa}ﬂf éﬁflﬂné%@%gwgﬁf figﬁ%ﬁ?ﬁ/

eaft er. parenter admn ste enosi ne

10060 b gt S B 61! SRneVaRors BB RIET Lo E BRRyed ofcal effct,
as fidtheN@SEMRd beeptIn Eer@@@&hﬁddlm&ts acighgni bﬁé @ﬁ <B§iyrﬂfamale and the

dosage | ower than that requjred for, mil goro ar%/
adenpsiag FRCERPY 3gQNiRHe gdministered by intravenous in 10n n other embodiments, at
least one of dipyridamole and the adenosine receptor agonist is administered by intra-arterial
infusion, such as intra-coronary infusion, or by intra-atrial infusion. In these latter
embodiments, the active is administered at a lower rate, and at a lower dosage, than for
intravenous infusion, as further described below. In yet other embodiments, at least one of

the actives is administered as a perfusate.

[0061] In some embodiments, at least one of dipyridamole and the adenosine receptor agonist

is infused over a period of time of at least 1 minute, typically at least 2 minutes, 3 minutes, 4
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the respective agent is adm nistered individually by

i dentical parenteral route. Dipyridanole and the
WQ@awanei4me receptor agoni st are adm ni stered i PCI/EP2007/005923

anounts, at weight ratios, and for a tinme, sufficient

to achieve the desired therapeutic or diagnostic

effect. [0059] Programmabl e syringe punps or

m cropunps, as are typical in clinical practice, are
mint®8&fSUhinMtes EPEOMAEhst Omirds! iAlsab& Headi Me@itmbious infusion” intends

administration in preci se dosage. [0060] The route of
infugigp gyrerpgriod afdt ia8t 4 BN i s chosen based upon the

desired clinical effect, as further described hel ow.

10062 I sgrpesrabadimmes: HppFidamale 15 adguRistgred by iy s idpmigngat an
infuiBfl rdtd B omBIERORE/AfN 1SOIY mAI A &dsa esra Blcsib&d 1Rgeily

I ntravenous infusion. I'n other enbodinents, at |east.
incledeethoppRgr i lpwervstiteddineits: and negitrgsdl intermediapt wluesg dhass in

som'e %m@gﬁﬂﬂghétcﬁ E%ﬂle 1§]Inrﬁ?se@51t ean at feggt U5 du‘? ’5 St least

at
I ntra-corona usi on, y intra-atria f Usi on.
aboutr tdlegmin, att lt:a'«st aboatrb@dfikg/elnn@t leateabows t6i u&kg/@m at least about

7 u?%}ﬁlﬂ# gttr lggs? gtfo% 78 A gﬂ@%ﬁmr aﬂtlga’st a%%gt S’ié%/ﬁ%/hugxy@[ legsq §§'{g§ q

ntrave I'nfusion, I “descri be
8.7hed/kgmin, at lyest alatuh® pgéginaid, atrmasta,bomtlomgé@t/mmna lgist abohte

11 p%%ﬁs%th%agg Eﬂ)mtlp 1 6%59 ;fg%%%a%n faat lga?srt Elg’ls"fuif /ﬁ(g}r)nGH:l' ]att kaast 2855

ridanbP s ant
12. ﬁ(tekg?ﬁnim et lesc Wiho 13 pghPinti, at lesst Iablcﬁuﬂ 3205 ayée/nain e ldastchbout

14 H%(%P’é‘satq%“}ﬁbﬁﬂtt gispg/lzlig/rrrrllug f% lgéﬁt Q%Ellgfgl l@f%g’%&n la? Pe%gt agout

16. 28@@/@2@0%1&@5&8& 1mg7fkg/m&1 afd &01EHst Adut Ewsemg/ag/ningasteaﬁ
ereln, "continuous infus endg

aboyi wgﬂsgﬁmavaérleaat a&@m 19 e/ mpn, pidgast a@ﬂh%%%/k%ff]m& @blsast about

21 pefkeARIREatQEHROMoTEM |So/k Siniy, bl I€ATBbSRt 25 @ iniih, 2t RaQAb&

i ntravenous infusion at an infusion rate from3.5

24 pglreainpaticasabont Ipgady/min at Least abpys 26 be/kemip ot trad eP%ed
27 p%ﬂ{gﬁhi‘ﬁ at! 061 246t S/ KPRET, af1Bsh: LS9 |1 %ﬁg/hﬁﬁj at le@dttaBout

noni ntegral internediary val ues. sone
30 pefisbainnaieast abghipdir hafiegmine af lsasF alfaus 23 ngke/min, a%f eagipbeyit

AR S SO e 35 JRB Sl
36 pgtkgineiasat leasioabouts3 Tooy/ kafinim, At leaﬂ aboela%ﬁ rgllsg/otin, 2t Bast about
39 p%/liég{n g§l’lea rﬁlbﬁ)ﬁtalﬁ)t pfigggrlﬂi §tblou ! umlf]&%/?%nlu’? Atfea gg@{t
42 pgﬂ«g(lmn,’l_zﬂ lepgl dbgﬁm3mg/leg/mhe asltasamut 44 ﬂg/kggiukgt h:a:n abaut
45;1I aa-éi}l%;q euast Sl,?g/k } m D¢ li%& oglgﬁéga/‘g&ﬁmtin,égleﬁsé glg?ut
48 p@h«gﬂﬁmlﬁ 1«';41@# ébgﬁtrd%g/leg/mhe asltasakiout S0 Bg/FEnh, kginhermatiate

| east . 14 g/ kg/ mn, at |east about 15 g/ kg/ m n,
Va“ﬁ%pq"@gé about 16 gg/kg/nin, at |east about 16.25

00 fomemaSmeels ipRroatiod & 8p L endial o g Pt mpre man
about 8a$ie/kgamiu} nolifo@/th@) b, 49qig/ kgt n@ote thaDabghkds wd/Kg/min, no
rnore;a thaL Sl?osutt 47aBg}ﬂtg/min, no more than 46 pg/kg/min, no more than about 45
ug/kg/min, no more than about 44 pg/kg/min, no more than about 43 pg/kg/min, no more
than about 42 pug/kg/min, no more than about 41 pg/kg/min, no more than about

40 pg/kg/min, no more than about 39 pg/kg/min, no more than about 38 pg/kg/min, no more

than about 37 pug/kg/min, no more than about 36 pg/kg/min, no more than about 35
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21 gg/kg/ m n, at |east about 22 g/kg/mn, at |east

about 23 g/kg/mn, at |east about 24 g/kg/mn, at
wo e@svorboUt 25 g/ kg/ mn, at |east about 26 g/RQI/EPI907/005923

at | east about 27 gg/kg/mn, at |east about 28

g/ kg/mn, at |east about 29 gg/kg/mn, at |east about

30 g/kg/mn, at |east about 31 gg/kg/mn, at |east

about 32 g/kg/mn, at |east about 33 g/kg/mn, at
pg/légﬁﬁﬁt nAROtha3thbeeY jﬁgrf%/}lgﬂmmaﬁo @ fesStharPdbRut 333De/Rig/keH, &b Mhore

| east about /mn, at |east about 3
thangbiu 3Rins/kednin| @a@preabmbos@ Iy 8y minm 10 Forq B Fboxht

ng/k / &g{frﬂl&? }ab&ﬂ%b #%F%Hﬁmdfl% Py dBout@tS pl/g%%ﬁrﬁm no more

out ast about 42 gg/
thanlabag 27 anlgdmg(mmsncgglbteqhm aboutad6 |gdeming ho morwhalg@tlovégﬁn n,

pg/k&}dlinrzgr)aosrtnor,%qg n 85%4%;21%@1 r}tﬁno}{tﬁ%‘f ab%G% pé’ﬁ /rsntm g more
thand8owg/2R g:/gmgr’mmaho inea&hamatbouﬂm;%/lg@mklg hmrnvre then dlwas20

I nt er ne :
ne/ R neppdnaisBce Wi pih MR AL fout P S Re/min, nomore
thanla@outrlms;@,dkg/mhf ay ﬁrmw&hxyatmht 2] ngkgnmf nbenarothan b 16.25
about 50 gc kg/ m n, re than

t / i
HE/NERE, R AR AP ONE] Gt kP Ao miges L{’ ut ‘?P ﬁg/ Bip g ote
thangigélh?hzﬂgykg/lﬁfﬁ ﬁ@ﬁl@retthaﬁfhbﬁﬁt g/‘lsglgmgﬂmlm 8o Mdkethhhabout 13
apbou

th t
e Ao SO |24 BRR T R b Aboot |8 KE o apre

thanIb&&/ 17128 ¢ YR £ kbathaPash Alygied/sgl, b FhorQat 10
t han about Iw%g kg/min, no nore an about

ug/kgllklg/ me morertbanrabert SHedie/ BHoRR MO tbqq@@f)h‘i §75 hgfkgfﬁ% no more

L B n8 HKShE BboulP s hiRa AbRUSanMout 7 pe/ke/
tha“aﬁg‘ﬂ Sﬂa@%@%‘o ’ For é’%an e R O s g &/ e

no nﬁ@i!hlezmﬂﬁ @t@&gz@n RgmRTs/thinRbowS ikafkgimirh AR MeEd then abput 4
pg/l%ﬁmlg 12180 liquaél tk§.§]E?/kgm}ﬂtwﬁﬁn&%&gétmﬂues%nﬁﬁgﬁle

no nore an about

[00691] KOlJE er%n%b%ggﬂgﬁ d#)?qﬁﬁ%ﬂ?&@gtadﬁ%lstﬂ/ .8 am)cnus éE)l(ﬁﬁy gra

an a no nore than about
perigrtyd flabybun 20,— Memmde t han about 27 gg/kg/mn, no nore
t han about 26 g/kg/mn, no nore than about 25
[006§} /1k géme of thess embodintentsndiaiyidamojess géninipterechas angntagyieaous bolus.

In mbc? a0 atl?l(r)nl‘égltszg’ Rgl% h?)ﬁa rs] gg glgst«ggc{ ﬁg go?)E%? b@tlgv%gx?] cl)g rgmg/}(% to 140

pg/ktghzlllilvairthIme@dlmggé,lcgpSyndamohos acbmmstertainntamg@uSWS abolus at a
no, mor bout 18 g/ kg/

cosclh SR A el SR n, no more than about 17

[OO&E g‘ﬁ S{c’lgbn a1f6e /orgl%}et% S dlpﬁ é)aﬁ%norlég @ §1§1n1§ rgcg %ﬂfgntrMngﬁ%rb%Ius

at a @66 @F B 1Bast AtunDs pe/ky hafeastaboitt 2m4tggdgkg/l¢asmbonb25rm/]@ at least
bout, 13. 75

abo%j}ggl,g i€n at least ﬁB é hg %&ﬁft Eutg% dlygé %? ataleas%bo%l%l pg/kg, at

least db30t @b;ﬂglltg, LPlegt KIBdutB B ug/MkQ, dridast about 34 pg/kg, at least about 35 ng/kg,
at least about 36 pg/kg, at least about 37 pg/kg, at least about 38 ug/kg, at least about 39
pg/kg, at least about 40 pg/kg, at least about 45ug/kg, at least about 50 pg/kg, at least about
55ug/kg, at least about 60 pg/kg, at least about 65 pg/kg, even at least about 70, 80, 90, 100,

110, 120, 130, even 140 ug/kg, with intermediate doses permissible .

[0067] In some embodiments, dipyridamole is administered intravenously as a bolus at a

dosage of no more than about 140 pg/kg, 130 pg/kg, 120 ug/kg, 110 pg/kg, 100 ng/kg, 90
-13-



than about 11.25 gg/kg/mn, no nore than about 11
g/ kg/mn, no nore than about 10 gg/kg/mn, no nore
W@ bR/ 0ed3dut 99/ kg/ min, no nore than about 8. 75PCT/EP2007/005923
gg/ kg/ mn, no nore than about 8 gg/kg/mn, no nore
than about 7.5 g/ kg/mn, no nore than about 7
gg/ kg/mn, no nore than about 6 g/kg/mn, no nore
than about 5 g/kg/mn, no nore than about 4

ng/IGIRK QbME MO Pk dTevén HotBbre ARAlbowd 60 géveh Mo nvdré than about

internedi ate val ues perm ssi ble. [00641 In sone
55 nefitso B MOFR than #hopl G welkeine mare tanpbrus faredke. 28 merp g gbout 40
pg/ﬁgy 96 ﬁ@ké HarP e 5 LGRE IRGndE AR Qut 39 pgkg OhSi86R k- about 37

[0 In sonme of these enbodi nents, pyri daml e is

g/l@dm mosq téare@ooats%ahg/kg»moawﬁ $has abott 35 ug/kgrmsru@qq than about 34
I

e/ LR R abofl PYRLRETR o BaRULROZ L ERE N Ao ftadee o1
ug/lcg py miockattvar @ous3<h@m1<gunstr@qre thah nbqua 22 nefgl, yo morethiypiheyt 28
pg/kaiglt,] né moge tﬁ%gaﬁatoggﬁl\ﬁe%g%{z () %géel?ﬂanzil:ﬂggt@ d,%f,gnoi I{SKQ'Q Q6 about
14 ;tgrtkg, mthhx&emd:dm& walues pemmasséious bol us at a dose of at

| east about 14 gg/ kg, at |east about 20 g/ kg, at | east
[0068!]) Olien28m@likered ata ]hl&%tbeir@bmutdo%egdﬂ@y,ridamdeeladhl in the

about ast abqut

merlppt b ok arele el S35 PP A riplng B8 rp B8 G ressed
as u@dk Ky, thabveigﬁﬁfsﬁthaihdiyﬁdlﬁﬂ }ngkzgnplatfoﬂ aelasﬁanab@gﬁmﬁﬂ) kg, the
dosgif ol oy Emal SR B GLI Birogy o0 £ bGP Haging between

700 §97, 50{) pgﬂtfoﬂ aelﬂﬁﬁan&%mgtwe‘}@lwédﬁg tI&tdokagaS‘df dip9fiddmole can be
at least_about 50 g gast apou

e"P%ﬁg Psagneing betwser 84046 Gt nggmg hmaﬁn {"‘é’%\%‘t"elé 6&%75 &, the dosage
of d%ﬁ@am(ﬁé’ &lh &texbf%@s%ﬁ adRRBing HOwedP1,09010 110900 pd; hAd fokAthuman

even 140 gg/ kg, with i nt er medi at e doses
belnsmﬁ% Wo&e, the eszlge Fan Wre&?séar%\ﬁ@et“e%wp‘a% Q0 pg.
is adm ni stered intravenously as a bolus at a dosage

[0069] InyaripsembRdimentsodipyridamoly lﬁglﬁJSféemﬁlr%‘genaliyzef aggv@eaon rate of

no ndok® 1AA4LES 0.9 %ém %Qm %moréﬁanmogtqp&l #¥h, no more than about
PCT/ EP2007/ 00 § 8 |g/kg, gg/kg, even no
0.05r#ee/mimano a@mtbale@ogg@ 4 pg/a_sﬁ BHLAY MYse Ehapn ghept QB e/ legmin, no
morg ah%kod?@ Oﬁ?{%ﬂ){ RN AR bre %nglb&g O (ﬂ%Mﬁmt Wf’tﬂ uﬁg%éﬁlate
e than about 40 g/ kg, ho nore
vdmﬁxmmnw®©kg/kg, no nore than about 38 gg/kg, no nDre
t han about 37 gg/kg, no nore than about 36 g
[0079b irevarionnembestimeBs thapdenosineaeerpios aginish issstsated fgm t§¢ z@up
con%s/c?ﬁ?gt’af %deglﬁsg:%é g{i’cﬁﬁeng’%negédﬁgf ({lllgt i oﬁlph%ﬁﬁél?ag Qt %e’égcg bohzed to
ader®Bing)y inctpdingmampal elohdra suchize aden@gnggy‘plhgsphatn S6ATED), edqnhane
. ,abou no._nor Wip)2
d1phto ha a{e a(égb&) gaﬂg gdc7 0S1 ? mﬁgogrplér%e}la%ﬁ b%ﬁ? g( eﬁ)%oxpﬁﬁelgmﬂeeﬁme
dosdgad z&raﬂe:djsmhamdahu eﬁlt}mmnméenutd that is capable of bemg metabohzed to

adenosine, and pharmaceutically acceptable salts thereof.

[0071] Typically, adenosine is used. For convenience, its particular use will hereafter be
described, without intending thereby to limit the described methods to use of adenosine as the

adenosine receptor agonist.
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[0068] When adm nistered to a human being, the dosages
of di pyridanole useful in the nethods of the present
WO p008/0348Nn can be expressed in gg by nultiplyi PGI/EP207/005923
dosage, expressed as gg/kg, by the weight of the
i ndi vidual . For example, for a human wei ghing 50 kg,
the dosage of dipyridanole useful in the present
nmet hods can be expressed as rangi ng between 700 to

[ooﬁg @Q&bnge enhB¥dirRend) HBMRONRE RAMET ALy Rigrakdhoud Meustasege
ri danol e can be expressed as rangi ng between

infuggu raﬁfb SV 5qlg/K&$mlfht°H99rﬂaﬂ(B/@?1ﬁ gThiesh BHieRG embotinentshe
aderg)gﬁggseinﬁlgéd ﬁ'&%ﬁre o thpels?ab%ﬁm .‘p;‘?g/ﬁéﬂﬁr? 368kt 3Sout 30 Pb/RY/min, at

tween 050 to 10, 500 g; or ‘a human bei ng
leaswiqogtﬁhgg/lgﬂmlm gt leash ebcup@ 8@ pe'ke/amn,[a¢least @b@g S8 dgheg/min, at least

ol B RF IR B0 g BP0 PSR Bt o

75 patkganini atflersi abour 8t gg/kbd/mim et lezst ebduh 8 pakgtin Gt BEst about 90

o SRS e B0 P R AL, 1 B i

valugé f@missible. no nore than about 0.03 g/kg/n1n no nore
t han about 0.02 g/kg/mn, or no nore than about 0.01
[0073¢ f1K gHrivus em%dlﬂﬁerhtmtadémdnie o iefusacaihtrmnpmmtasrbﬂe lo€ no more than

vari ous the aden ept.or
abouy B bkt St B S PRt S g gl ERaRan g R R min,
no n?(ﬁ@ tﬂﬁﬁ lalikﬁl.tt) 88 Ing/tkggﬁlﬁ O rgerte dlﬁuﬁQ:Id)Sut(SOh@Ykerﬁl_.n, @clomggeund&bout 75
at can be netaboljze adeno , Cc n

ne/kgAnYRy Be MAtsHBRSAbOHTHP Pé&‘k?é’a'gh B MoEe g ﬁ?&ééﬂ&?ggftﬁrﬁf more
thanBBENED Jgﬁ(g/ﬂinpﬂ@ﬁlﬁfk&hﬁl £0RP5 ug’iﬂ@mﬂﬂ a8 afrdi@an about 50

nonophosphat each_ at approximately the sane
ug/l@égxag@sma@ tb@eaf‘v@ o 8/kglaina ng rr@mhhtéehoet ﬁ%v@&%{%ﬂ R &Rore
than! a%o&t@@a},&l/lgg/rﬁfn Reh MeREARaNZE Perhfssividenosi ne, and

phar maceut cal 'y acceptabl e salts thereof. [0071]

[007-5}' W}féﬁlah%mlﬁ%@ﬁ’ﬁd MBndnettpCie dbREe FRNYRIALRRGR cah bSexpressed
particular use will herea ter be described, wthout

in p/mie hymwiplyieg e ylosage ratapipreshrsl i eetkelma &y ths Heght of e

o AT 4 B in S0P RE B y RBh o
in thepbsticnefithspresppemediodecande amm&sﬁéesepwnbpetwmrr h{¥He 300
pg/II_lngf H3§I Em%&mb Hg s?zh%fnlﬁg 68 rllé i 8o ngé xg?eed} aﬁénoglgé SQ{ 6'9 Rliegsed as

one e I nment s, enosli
rangilmg benf/médl oatto 6,00G 1 g/mok; fat a hmbeaigomlglﬂﬁg Yok dierdasage of

east about .40 /k / n
scerfing St oo S el hen Has |7 20 AR o0y« men
bein welighiregl 001 kg, thatioéagasf adeadimrwtcaﬁ Be g:glr@gédlasrrangmg betnmieem 3,500
¢ lﬁﬁiu 65 gg/ kg/ mn, at |east about 70 gg/kg/mn, at
° LkeMPbut 75 g/kg/min, at |east about 80 g/ kg/ min,
/[ mn

[Oﬂﬁg}rlkgo?qsﬁ}eﬁn i’lntlefn ag(?e/ngggﬁis ag@m W&‘? ﬁ){ n ra a a% 1nfr131on such as
intra@ B4 iry 16¥0sige/ak g ifusionwhie Aboul Re0-Te dOQ}'fc&d lower than intravenous

infusion. Thus, in some embodiments, adenosine is infused at a rate of at least about 0.50

pg/kg/min, at least about 0.45 pg/kg/min, at least about 0.40 pg/kg/min, 0.35 pg/kg/min, at
least about 0.30 pg/kg/min, at least about 0.25 pg/kg/min at least about 0.20 pg/kg/min, at
least about 0.15 pug/kg/min, at least about 0.10 pg/kg/min, with intermediate values

permissible.
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val ues perm ssible. [0073] In various enbodinents,

adenosine is infused intravenously at a rate of no
woreeos/oedazn  about 100 gg/ kg/ min, no nore than BODEP2095005923

gg/ kg/ mn, no nore than about 90 g/kg/mn, no nore

t han about 85 g/ kg/mn, no nore than about 80

g/ kg/mn, no nore than about 75 g¢g/kg/mn, no nore

t han about 70 gg/kg/mn, no nore than about 65
[omﬂhk%mpemmlmte adbroBic MIRMbeBRrHSHE G YiaAd i \rioarR

an about 55 g/kg/min, no nore than about 50

intragprepdriy At anripfusion gate RERO @B@l}bm@og‘/%ﬂ 18/ ke/miy nagase tham about

0 /
o153 LR R0 AR .
morgthan abeit 836 dgﬂ@/lalnhlmmareﬁgm@wtt%@ l&BzﬂS%i@él g Mwrethan about

0.40 %ﬁ& dgin”{i‘o G0 RS BRI 638 gg/k% Q@ h BX é)B{xtyd

age rate expresse gg/ Kk wel ght
ug/kgfminjweith mtnimvdﬂteadﬂueFm&tqal e, f or a human bei ng
wei ghi ng 50 kg, the dosage of adenosine useful in the
[0070} &ectarioes aﬁbadimerps,elsaenethoctstmc;dstecthweib@omppsea@m@brdy
bet.we 750 to 5, 000
T R I s
admbﬁsté}m@raﬁaﬂﬁd)sms rece@ngagogish eﬁohee déhodiaE) at an ﬁdeﬁ@@ne dipyridamole

et aBod 4 Babag Pdeda e piped i dfr B8RS
comgnﬁ?&n&@reﬁtlﬁﬁlﬁmgfsmnﬁg a@d’iﬁmﬁ@ﬁnc?dlﬁwmaﬁloldw amg wei ghi ng

100 , the d f b d
ademﬁggzmgr%f%%%%@?s° t 39"%41188%?3%‘3 “10075] In some
e t b
oo BT PR STBiRSR BB SR AT 2L, .51, v

10: 11 Witk fbAtegral rafids btk ethi 20Naddatoe] pdRiskibR00n cérﬁmﬂ&ﬂbcfdikhéhts the
[ ower than intravenous _infusion. Thus, in s

methogl ERITRFSA CENCOFER BRI of SeATRRAY dpyTidamale at gf A ratio of

about @ qstB 8aD Bf&’ergol? Bboud 9/1K FoPtdRainttheth &B Fhrttah QelicriBedBzlow,
g/ kg/mn, at least about 0.40 g/kg/mn, 0.35

embegdjmknis ppafullyagompirisa sencaBBRIPATFNEE nefiadengsing apd ¢
dlpyﬁﬁé}h'&e Qr oA 9 & ﬁ?eruﬁ&fJb%@tSztl%hPPt 0.20 gg/kg/min, at

east about 0. g/mn, at |east about 0.10

[007%\%id%ﬂ9 eﬁlbo}%ﬁe‘ﬁts‘ &h})g 1@k%d%ﬁﬁh§1'@r§d b ﬁnﬁralcéﬁin%qnﬁlsiw in
2008/ 003479 PCI/ EP2007/ 005923 qg I'n various

sucheamibodinrats; dipyrdiarndesisepi¢adly agmipsere @ftaﬂanfaﬁlp@ Fatehigh drppout
1/7 thﬁ of @5&1 Hé 3hd étWeErS@ ?EW‘?’) L%//h?blﬁnl‘ﬂdgfﬁ‘l%bﬂg efhﬁ&ﬁm@flts

no nore than a out no nore than about
dipy@ddrolg ¢/ ikfipsed intra-adenmbly @t & mofaab bmt abow -0 e/ minn at lpast

than ah /
o848 Ty R o SRR SR s 1y 0D )P PRI o
abou0108 pigh@rmialaolenst aBowt ©.0§g/ghigy/ minmt least abrout®.A47hegtkghout

0.45 g/ kg/mn, even no nore than about 0.50
[0080] In various embodiments, dipyridamole is administered as an intravenous bolus, and

adenosine is administered thereafter as an intravenous infusion.

[0081] In certain such embodiments, dipyridamole is administered over about 20 — 30

seconds, and adenosine is thereafter infused for about 2 to 6 minutes.

[0082] In these embodiments, the total dose of dipyridamole given intravenously as a bolus is
typically between 1/16 to 1/24, e.g., 1/20 (5%), that of the total recommended standard dose

when dipyridamole is used as a single agent (standard single agent dose: 0.56 mg - 0.80
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gg/ kg/mn, wth internedi ate val ues perm ssi bl e.

[0077] In various enbodi nents, the nethods presented
wheoosioes4conpri se parenterally adm nistering PCI/EP2007/005923

di pyri danol e; and concurrently or sequentially

thereafter parenterally adm nistering an adenosine

receptor agoni st, such as adenosine, at an

adenosi ne: di pyridanole (A:D) weight ratio of about
mg/l?gg 14 fhe@Hoditnds, th'e'?otXlacfo'Sleﬁnﬁmggdsfgﬁlﬂﬁﬁed idaﬁosn&tllé" Bhscally

rise concurrently adm ni stering adenosi ne and

25%dpo |r59%| tHatrob thes tote! rgeommeteded siandard|depg hea adrinesipgisiugedys a single
ager??s%htda%l s}n%tle agggo&&e %)(k %{[( 078] I n sone enbodi nents,

e ra out 4:1, 5:1, 6:1, 7:1, 8:1,
00 o4 bl RO 5 it 08 PSSR 220 20
secomndd zhcadis»szgewpihi web0qieg) follomted iimmediately (fat desrsoen preclimndlly

pracgf;ag)}/ é 1tg nta%xr;utAS to F’»basgclzo?ld{jfb tl%bgbl%sggé)} F%e?l?ﬁiéerlat a dosage

of 3slesmoi ptgﬂcylhml fory pertoidivdditore nisutess Eheitlirytianoofpdéresine
concurrent re éﬁral i nfusi on of a

S N AL A BR Y Moy n the at
| |
0084 s L AT PERRDPbT Py PRI TR - T e i

foll oed GkinaBAtcS); — thaiy) ds daémés&hhﬁ:alhyp‘aa&hbly, tgpimlryu witlen esbuab to
an |nfu5|on rate, about 0 % Eﬁy

30 serpadts PrBragigUya @ BdpPS A 077 48 rmnr@r Tipfsminufes.

In c&RNPerfSBARAINE Bh BV dlpgihae,fﬁd;lsl ama& 6f4ospgﬂtg Y F6ltbwed immediately by
intra- arterlall at a rate of ast .about 0.01

intray gqeg AGNIRIStIaHon %féig@nosws 3hfo lag/lﬁ&/mgfg /nh‘flwe%u | east
about 0.03 gg/kg/mn at | east about 'q at

(0085}, as%equeaﬁékadﬁemwt@gﬁwwmat adue’é%fgte 83 698 delayed as long

as 2 gg/()'?ﬁﬁﬁrt‘eﬁat?ctr dpsA8imAb 8IS Qyﬁ?c?allg% Kaghir&inan 5[IIQQ§@§ aftel
various enbodi hrents, dipyridample is administered as

dipysidamele balsenous bol us, and adenosine is adn1n|stered
thereafter as an intravenous infusjon, [0081

(0086} It seavensialadmimsiEiomembedimentsydipyfidapols may %fdmeﬁﬁeét%%n@aﬂy as
a boﬁl\é &la aas?yﬂng g@hou gR%Bro gﬁﬁl‘}rﬁm@adrﬁﬁgtrﬁ%r@%' B¢ 1ﬂ1§ro%ump£ is also

hereafter inf used r about 2 to mnutes
possnlﬂ@ sWhemrdsinisieraddy miseoprap sdipyisamolsrmay by ipjeatatoyeE 1 or to 2

mm H)r ltcpic; QWQHﬁllsN)n a?\ggnc(p;ﬁllelﬁ?fuél 1stt§’pm:aq a'cé/onl&ﬁitsﬂﬁﬁﬁmg a

5% at of the total
prograemmrh‘redd@@ sstaamuedt@g@asmibdﬁhdwwr i danmol e is used
as a single agent (standard single agent dose: 0.56
[0087] In SMne-chotdeaBOSiPPiGUTIe PCHIERBIE 2FOBHORS ereggoRgyyTently.
In these enbodi ments, the total dose of intravenously
[0088h inmetdlnaéeﬂwn?@mlgsmlmn@mbwlmezté%lpm@m@t gngdraderfosinpare in

sepagagé %llts éoﬁgé%e dglrog Ri%edr?g%%a{%g%?@ gg&gd 't eﬂ‘l\%xeﬂ a
singlegologdsition. '

[0089] For example, in some embodiments, a volume of dipyridamole corresponding to a

%stan

dosage of 14 to 60 pg/kg is sampled and a volume of adenosine corresponding to a dosage of
35 to 100 pug/kg/min is similarly sampled and the two mixed in the same syringe. The
mixture is then infused over 3 to 6 minutes. The duration of intravenous administration is

determined by the chosen imaging methodology, as is well known in the art.
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[0083] In typical enbodi nments, dipyridanole is
adm ni stered as an |V bolus over 20 - 30 seconds at a
waelowages4ad 14 to 60 gg/ kg, followed i medi at el BCT/EP2D7/005923

is, as soon as clinically practicable, typically
wi thin about 5 to 30 seconds) by the infusion of
adenosi ne at a dosage of 35 to 100 gg/kg/mn for a
period of 3 to 6 mnutes. The duration of adenosine

[0099] T 5154 Erabdd@heritS aARluBleIrAGYrid¥mE1B CorsdipSiRiing 10BYI-AY pg/kg is
met hodol ogy, as_ is well known in the art. 0084] In

samglsaane AbIaMmE R dsnosiRe $9TePRAPEIRG IR 2 BPSagT PRSI HBte(Rin s

mm&ﬁ‘lg safhglegl i thec‘twof Rixk@NESHe hmhﬂéee | Dhe-mik R isitfen 1§i§lsed over 3
as clinical X practicable,” typically w thin about

to 63nipgfes. 30 cerain ARBodimpgHts,| anolumesfatipyridamalsi enaregponding to 40 pg/kg

o RSl BB A AR 0808 10} A s

samgiydlegd ihs t¥ohiixedeul thersmpd smrzgle y Tbg/mmturle nsat\hanmlﬁlzsed over 4 minutes.
o APPSO gt S S oo
adex&mme dremmmaed achémil;saolpaaclaagédtmﬂospemﬁy ubie dokapafoets af I ong
ter d| bol us,
cinygaigiecst 11 P B S P Sl BRI BBl i the
samp 8@ 8fek. | N sequential adm nistration enbodi nents,
di pyridanole may be injected nmanually as a bolus via

[0091] $iY bihegenbodlrhdnts, Gl tea@anBithedipaiidaniosd treit dasmge(teng is,

injer b SR BOETN Vo CAhRtye BRvering Bt BOyaebeli. pngther

aspd¥t theiRentdn [R6vili& \RseIEEE F6rmis b HEdnOsine ARRARIIsHEs to permit the
infusion is typically accomplished u5|ng a

S‘eﬂﬂf‘r @EP%P@“OP@VW@W@HOB@%O& digyedaneolft s neasur ed
delivery. [0087]. In some enbodi nents, dipyridanole and
(00924 é%%bwéma%mawwhgm BRIVEDFE dit IR iE 1N a[smﬁgﬁsﬁon}msmon

priof B ddaHif stPR#A Uhé €8hma A ddhifisfe s uSsTuRyTRAElilAFBMistng adenosine dose
di pyri danol € and adenosine are in separate unit

tablepas gferenest ns, and are mixed prior to administration

and i nfused together in a single_ conposition. [0089]
(0093 In ethergmmbodimantss dippridamieirdeadenosing agggqprwTeHly administered

fron%e?)ﬁrale%ﬂﬁbﬁtl%r rlﬁgﬁ’lﬁ? Qh@g;vc; z%eﬁ‘ts nii?%@grﬁrogﬁceh‘knt‘b%eﬁsqme

kg 1s sanpled and vol ume of adenosi ne
mfu@lgn Heswdral X gorrsclr épéwg;emefiosases asgetfoth akpvRY/ min i s
simlarly sanpled and the two m xed in the sane
syBi3ngeMetheds ofphatrpgcelogical fieps tefigsed over 3 to 6
m nutes. The duration of intravenous adm nistration is

[0094¢ tVREdHilageh Xt it AehisBOs@RrdinBQi tRdabdRé-dedabatyethéds will often be
known in the art. -17 WO 2008/ 003479

wel |
usemﬁ/@m\?we%@@sm{ Brerhac stessdFRss: Msauiinabh iy cergin

emb\a@ﬂrﬁeﬂ% @E nftHME FOREDL Q¢ (e SRPOAANREksIG caiac fittiBE/ KJ
sanpl ed and a vol ume of adenosine corresponding to

[009%] ARs agehdAfsuftbbid for 4Qe8Hgk@fdcTuhction in cardiac stress testing may be

used.

[0096] In various embodiments, for example, assessing cardiac function includes use of one
or more techniques selected from the group consisting of: electrocardiography, echography
(M mode, two-dimensional, and three dimensional), echo-doppler, cardiac imaging, including
planar (conventional) scintigraphy, single photon emission computed tomography (SPECT),

dynamic single photon emission computed tomography (D-SPECT™ Cardiac Scan), positron
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simlarly sanpled, and the two m xed in the sanme

syringe. The mxture is then infused over 3 to 6
wor@enes’9 | n certain enbodi nents, a vol une of PCT/EP2007/005923

di pyri danol e corresponding to 40 gg/kg is sanpled and

a volunme of adenosine corresponding to a dosage of 70

gg/kg/mnis simlarly sanpled and the two m xed in

the sane syringe. The m xture is then infused over 4

emi8SidHtb RS grapth \WET), @§d1b1§10ﬂ§§£31{g|1 h{ fidsyeks LR éél\Mllbhﬂm studies
anot her "aspect, specific unit dosage forns of

utiligbpg s w@naw@nﬁﬁmhab@@n red dlopd |C1=1§ﬁ),dwﬁla@ww@etlwemance (NMR)
1ma§1§g,lcqef'f*u§ioﬁ‘ BdrtraSlQS ARG rdigPr yo&gltaq Lt R Reraply ??SAP and

Itate the sequential Sanpling and mXture ©
ultrzfest xvey camputédetomognaphys(GINEGED). [ 0091] I n ot her
enbodi nents, the total volunme of the dipyridanole unit
(00970 SREE Trand RET presemtjcegrinddyantages he adenosi ne vi al and
the two are m xed. Thus, as described below, in
[0098} SPEET stusiéasean be presformedntingany i 8 ishsepes inewritdgguitable for

suc}{ %)r{éc?[?s' g& ??xﬁgﬁfnpfop?& 1%91 stRafbi tt&rcﬁg{/nﬂ}lé 151151'['3 ?tudies can be

oducti ol of an appropriate une o
perfdrrmdrusdrgmoy ef the mgnz)}:s knoverth bd sur@hte@n suchbtudias, tsheh asvlor

exanﬁf):lge rll\;/bei\?l m Im‘gro n'i tfhllormeli 28 car%IPrrll qytogona m%h& l))ggren 15.

NS ’I'on e Vo
[OOébiengPlcalY ?S%tO%glgsgl%_]%?tﬁH g{nﬂ%‘tﬂgﬁ]o%g%dn oq‘ ?91?6@1312 a@lgl 1§§ ﬁ?begms
afteathd eadlefitbs infisicar én smne:embceinhéxys densaostie a@dlmstar@irmo less than
t t the t t b
aboyt Yl Eegaﬁ?wﬁéﬁ%sivéqsfgwgn ket on i ne ueing & ¥
cog E%adﬁ‘ ‘ﬁ sanme. doosages as set forth above).
3.3 a%ef“ EHSPRREMDSi cal stress testing [0094]

Vasodi I ation that is achieved according to the
[010900 d enodtees esricbte phammedeotier! wprhposione thabare uspfiedn the aove-described

I cal stressor in cardiac stress tests.
met&cco:%)l ér?lg 5_\}‘* in certain enbodinents, the nethods

D555, MR SN epine v
dipyrtdmdbma‘n finuarenosgme: dipyrddampie(@:B) weight reés of abgutriay t0b®0ut 10:1,
with] Lin egn%cnge ?mcllué n%}{g rlntggr?il) valugs eg% glgl’e fh? Eeré)sxaémtlo%iments in

I'ngtcar o des ‘use
whxﬂm&,ncﬁmhmnmmasd &dﬂe@dﬁmﬂstémd at T0hez/ky/minp theoatsd 15 ubafgllyodbout

e

emboaintth&Cini WHAEH algnosineab tooberg@mifibtarea at {0u@rkganiniod tes,)A:D ratios are

inti i ngl e photon. em ssion c
usef iy R R ] SR Wt ROt JPB IO DA OR Ryt and 4:1
perRiNIRIUL Bt deRhmGliRRA Yndthdd®REEI M dstiod ugefulBeeumprispddehdsiit and

-18 WD 2008/ 003479 PCT/ EP2007/ 005923
inosine at an A:D weight ratio of about 7:1.

[0102] In certain embodiments, the pharmaceutical composition is suitable for intravenous,

intra-atrial, or intra-arterial infusion.

[0103] The composition may, for example, be in the form of a sterile, nonpyrogenic, fluid

composition.

[0104] In typical fluid embodiments, the concentration of adenosine is at least about

1 mg/ml, 2 mg/ml, 3 mg/ml, 4 mg/ml and possibly 5 mg/ml, with intermediate, nonintegral,
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em ssi on tonography (PET), radionuclide angi ography
(first pass and equilibriumstudies wutilizing, e.g.,

w0 eRedrum 99m | abel ed red bl ood cells), nuclPEF/EP2007/005923
magneti c resonance (NVR) inmaging, perfusion contrast
echocar di ography, digital subtraction angi ography
(DSA), and wultrafast x-ray conputed tonography (Cl NE
CT). [0097] SPECT and PET present certain advantages.

valde§ P&81issHR-Clhesd ¢HHbRSMEANyPRaIDERAVE b HRLAB oW 3. 26aYibet 8t e other
i sotopes known to be suitable for such studies, such

typigal fhubgmbadimentsiwith gadibet lowisr BE4e anpli -3O kAR08 R picentration

can BERighbUel it a8 abSut SREY/MPTCRE IS A Y m@fmil Hfhg/ml and even 10
i sotopés known to be suitable for such s udi es,” such

mg/gd, widy integmedite.conintiemluvr @S permtissitiny di typieal Pharagquieal
;]%)daén & prdafh aton of AP ng/ml, 4
co ?/%Pgﬁa% Y, lI|illsct)S ggéé‘%?%‘ ?SrFrect gg%%%@rrl}té tﬂg |Lnf usi c%nm f
mg/mdednmgimegr 7angimlnagi ng beg| ns after the end of the
i nfusion. In some enbodi nents, the isotope is
[0105&11 rlm mrgiue fleid empollimemts; thawoncehisation2f ipyridarale iszaf fegst about 0.1

o ASSHETIS A 0 2RI, S BRSO rson
mayg onqmsmtenﬂmdmtehat beaatéeauts@bum 0.1 mgtdnleo abnng/el Ocsmg/indeti4 mg/ml,
0.5 ytnﬁ}érlﬂ ﬂg a ebﬁzl %%0}&159' LY RSl &Taodl rlrrﬁzli]udg%ag,

&<t Pon orfprl es Adénosine

1. lﬂhg@lyl[l daipgnhe 1|3rmgm1 ald«emgﬂnlnesdmgmylt I1canpi, (AmBmyeighg/ml,

19 Bl BN A PAELAr PP N2 8 Bl Pr £ TP 2 ST Bl T

3.5rRgYROdi BRI § ﬂ]g/rﬂ\fﬂﬁ aly/al eMbShtBenddsatd aidandiaeegtD vhiaes
adm ni stered at g/k%/mn the ratio is usefully

permigtible (e-g, 4:43.8-7, Oglfrg Ameyh. with internediate and
non| ntegral ratios perm ssible. In other. enbodi nents,
(0106} Inyfrriaf SRRATHES IR HeLOMBOBEOLARATIST AIPRATING2" & BYICRYTANOR of

abo&trB rh§/§§ ,an@'diPyriddrh&le afd Eoncérfi@tion bfabata3752: 0.428mE/mIqAD
with i nternediate and nonintegral ratios between

ratloz 0{ Sedrind 7: 1), whjgh MRy 8¢ Fuadedts 0. e /%4 R/li iy eugiembodiment, for

exalﬂ' ?1(: hR8Sompdifioh Qgﬂﬁlstéefs 'a@éhobiﬁ@ ﬁtlﬂ do¥cén@ater &%o@@%@’%ﬂ afd
i nosine at an A:D % rati o of about 7:

dlp}{r@mszl_]e af peensentegtian efdho drbhme/mh (Fsioghr knenother é@bodlment the
com?ggm&séotrﬁ Red RledddidedPh SordcOhtrdiBh bAMRIOH §rg/ml and di d dipyrid ndamole ata

ntr a- at or intra-arterial infusion.
coneeotrptig) of |ab¢ut ﬁéy:o Fomglad dratibeof dheutisnl torel) élii mmlﬁer &mbodlmeﬂt

the ?o&rgjlroiéigi?n F&Quli[x}%\ége ?}%ggélr(fe atfalcUhgﬁngtm(?%bédt gr?ng/lrlp;rgizld]ip)lrfhamole

I ment's e concentration
ata a@t&nmsaitine of sbomt 0.62a8171 arkgzﬁmt (ratiosgf Bl an@ 7rty/ Il anoBengipddiment

the c?'?m1 lttlglé ?grgp s%§c’ S(i?noy ne at ng:or%ehtrmo%h)f aggu?%rﬁ?gtlnﬂr% ' dipyridamole

at a concentration of about 0.86 mg/ml (ratio 7:1). In another embodiment, the composition

comprises adenosine at a concentration of about 7 mg/ml and dipyridamole at a concentration

of about 1 mg/ml (ratio 7:1), and so on, up to adenosine concentrations as high as 10 mg/ml.

[0107] In other embodiments, the composition is dry, and suitable for reconstitution prior to
infusion by addition of a sterile fluid into which both dipyridamole and adenosine are readily
solubilized. Usefully, the composition comprises adenosine and dipyridamole in amounts
suitable to permit reconstitution in the enclosing vessel to the adenosine and dipyridamole

concentrations above-described.
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WD 2008/ 003479 PCT/ EP2007/ 005923 val ues perm ssi bl e.
These enbodi nents typically have a pH of about 3.5 to

W@RwanoB79 | n ot her typical fluid enbodi nents RET/EP2007/005923
readily a lower pH (e.g., pH 2 -3.5), adenosine
concentration can be higher, even at |east about 5
mg/m, 6 g/, 7 mg/m, 8 ng/m, 9 ng/ M and even 10
mg/m, with intermediate, nonintegral, values

[010%¢ 'Wikestser BLRL or ldBy, tneiha AhacBit@al@apekiti6nag GRS tdrhiiie carriers
enbodlnents adenosi ne 1s present at a concentration

and 61{01g5@§|§ulgbw!3°prnkptravgnoqﬁgynma atrial, g i ar@pal—,adﬁagqlfﬁatlon as are well
kno bl R ale AR, Qich X s CFDMAIITRE] B oulr ORI CABRRRY b aﬁ,t,h@annole

di pyrid elis | east about O. ng
and gdenpsin¢ gorposidionsiseth agdararis apkg/ vdrochlesic agi ran@p%gwhylene glycol

(mafBEo1BR0F ERLl Y Wi L GE R AERAMABI e, DO a1

httpnfigslww adenOsib. cmgjemlep PG OﬁgﬂﬁQIt;eIrﬂ)eWel@mwht AB, 206y finegorporated
hereﬁbl?yrﬂn?er?ci %;%onk miigtone T e sdi QnCL:léﬁi Pletice 2_,1LSt gd

(ZOMm/Hﬂ)pmc;bttMﬂ’ga{rﬁd & Wllﬁnn@SBN 0781 796736), lrdcprpbran@’ lrdrgin By 1

2.2m/mM, 223 mg/mM, or 2.4 ng/m, 2.5my/ M,
fefe%ﬁ@“rm 3.5my/m 4rTg/n1 45rrg/n1 5rrg/m wi t h

[01({93&5(2 g(?rgf)o%%%ngglg)? rf]urg‘nlegaoe 156 %@ 1?%f?ﬁtx$ee:sr %nnafiléléj)mf: embodiments,
mayCeftheticBmphiRQdhimnhgents! Meludimgnitistundrand MRIrdoa@sst agents.
adenosi ne at a concentration of about 3 ng/m, and

[0110] ﬂlyéﬂl&&ﬁliﬁérﬁs ftended oA E@MNinn&lsi iMavefiowd tfusioindASmethddAdBve-

ceschh agtiop e b BB GG A P s Lo TR £ o

con@XBFInCor ih AGveMTRASHAL] 1B peAtiRy ddsRssinkde B fifiked af a Ate between
concentration of about 3 ng/m and dipyridanole at a

abowt 34 pgfee it ALY 1AbIsske/MiM3 g/ (ratio 7:1). In
anot her enbodi nent, the  copposition co |se§ .
101 G 5574 5o SEOHBEREdTeOE O rEs B 28 ARgH hagpgrmits

1nfu§1b15))(tr d [Rpheleatt about 99?@&@&1&&%& %bﬁsit‘%mlﬁhg L;!Jg/k?/rﬁ’m atQeast/about 45
. n anot her

ﬁﬁgtlos of abou
ug/&?mwaat tabout Hengkstipis pt lpesh 2 peEgMupeh sast3Rou00 4
ng/KeARGENYERL 400 65f uﬁ@h‘ﬁn gt 1@&/'[ %ou@‘?‘@ pgfkg/.\ﬁ{lh C&@[wét%bmﬁtﬁa

oncentration rati os of

ne/kg/minagtdeast abput 80m§kﬁﬁmhe pt lefwb e‘aﬂuﬁ%ﬁ txg/%g/nren @b lepebeytdA
ug/kl%g% zliﬁgagt ag)gpyr ; %ﬁ%ﬁﬁn InEANGENMORE fd@ gﬁf /Iﬁ*ﬁo%ﬂth @ntermedlate

at a concentration of about
and @orB@tegrg! valueg paniissible.1) . | n anot her enbodi ment, the
conposition conprises adenosine at a concentratlon of

[0112b busoni emjyodimentsl adtinpsing id RrASETE imthe gompereteant ip 4B peAuNt diat

perrdROusibn T8/ e Jffnak.;lﬁe @a&)abol R6o ;%kgﬁhuf 40 6’5;‘? f}gﬁgg érag

concentrati ons as
pg/lgnbmdmmnteshart dbeuttﬂﬂ"quﬂg/muo no n@renlthyr} atomti8 s ug/kelblim npgrore

|on rior,to S| It f
o S R AR B G o
pg/l@ﬁﬁmpﬁd mereahzn dbeathis pg/kgminibo hiorettian dlmef 60 ig/ke/triirg no more
than%ﬁ%%?éxtgl/kog?m&on rrnlorseetﬁan zg)%ﬂto SQd p[‘g“?kg?rrr]lgn 910 ore t%grrxrgll)o%t 4§

pg/kg/min, no more than about 40 pg/kg/min, no more than about 35 pg/kg/min, with

intermediate and nonintegral values permissible.
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suitable to permt reconstitution in the enclosing
vessel to the adenosine and di pyri danol e
wa@oenseo4rat i ons above-descri bed. -20 WO 2008/ ORGHEPR2007/005923
PCT/ EP2007/ 005923 [01081 Wether fluid or dry, the
phar maceuti cal conposition may further conprise
carriers and excipients suitable for intravenous,
intra-atrial, or intra-arterial admnistration, as are
[011‘§E bl em%@l‘?ﬁ’l‘@hté MtehB&I RF LontiHIRRInSHERLUE XFLRbE APy riddiBole is
ose used in currently approved dlpyrldannle and
typicadiz peeserién the phorglageusingl compesitiensat £PRGEATRLORAe PN a weight amount,
I I I
tha QYRR PR 0BT b AR R T BUAEER LY S e g 20
pg/kgamni t ol . See,
http://ww. adenosi n. cont’ en/ en_SPC_05. pdf (Item
[0118¢ ‘I/rertom@rm” mGSﬂBnbcmt@@)t% dipycidapole 4t rrasenhigragjamopyt that permits

infuliG 808 35 2 TBRY ?br%lgl’» 55%% %E‘lea%gg%@;&hg/g@g?%g least about 5
pg/Reithin| anesabdit fklllgfkg/(ﬂlrSIt\teas@ zemm&ga@min; sidospoat by

herein.b f t
e e Rbben LD Blmin PORAT T B R STRG T, s bt o
pg/k@fmliﬁdzg st @)lout %m/ué/ldg/hmg ra;vlgfurpmow ©.50 uatkizAsin aalgesiabout 10
i ncl udi n t rasoun n t t 110
e B ARV L oIt R | Ao RE R b lehel daout 12
pg/ldgmnHSAt%sﬂ dbohit 12 IRd/REh$n, abR¥R abdiL $8 pgﬁkg@hm afeagsbod i S

t th h t
1375 S A R4 DR 1 e A G S e CERL, ShEPAP G 16

%ﬁoaﬁuéa@ doButd. 35 &Lnaa 18ast &cat be Fhi &h@Uttl 5355 b
“g/k% kg/ mn tto 1zjlbout rlflglﬂ%@ o7 ki r$1 n. ?LOllll%yﬁgl r11nso e Foout

17. Smé@én@md@ns 518 ;a&fbg’{w, ﬁéle?% abyyus 42 e/ kp/migft %ﬁ%ﬁ&h?ut 20
pg/kghﬁﬁl ﬁ%%lg? dbdut ilrugtr‘l@/ﬁﬁl Qttleﬁt 5@192Pﬂg/ﬁ§/rdu? %? feastRB8U: 235

|'east about east about

ugfmsnlngat R@lﬁtmbnut At ng/leghmin, atblwt a®@t gﬁwg{bg/mlrn at lgpst jahoyy 26
t / /
Rﬁ’ WY at %ou @731%@%, %ﬁ@a;% Phl B %/Hglg ak%@aﬂout ab

east” a , east 0 gg/ kg/ m n,
ug/lﬁtmlheai$¢astaibowtt307l&/k@mkgﬁlriim,t atmut 3 epgke/aiyn at legy about 32

o G Tl ol SR B8 SN P et

ng/ l@mm at 1@& a@gﬁﬂ(?@/u’g/ kg/mim, hﬁedsnam}unﬁﬁilgkg’milamdleast about
ssugRelm felret a5 T eREEMh o e Gob Wb el Rind et sbout a1

pg/ldgnmarhtmwbbuttnaig/kgmarmﬁ Isast afouséOpmg/RE/man, raateest caboun g4

re than bout k th bout
T S At g S M R SRR Lt e S
pg/ktghﬁﬁ AQutab88 4/ koM dlinth, atlGastBHRL 49 P@Rkg/aln Ut 1684 about 50
no nore_than about 75 /m n, no nore

g/mn /1 k
ug/ktg?'f&lﬂ \a%wenredlafgﬁkgp?ﬁlﬁtegrﬁbvw@ef?fﬁ l&hout 65

m n, no nore than about 60 / mn,
[01 1%] In some embodiments, dipyridamole 1s present%g the%omposmon mrggrar%ount that

permits intravenous infusion at a rate of no more than about 50 pg/kg/min, no more than
about 49 pg/kg/min, no more than about 48 pg/kg/min, no more than about 47 pg/kg/min, no
more than about 45 pg/kg/min, no more than about 44 pg/kg/min, no more than about 43
pg/kg/min, no more than about 42 pg/kg/min, no more than about 41 pg/kg/min, no more
than about 40 pg/kg/min, no more than about 39 pg/kg/min, no more than about 38
png/kg/min, no more than about 37 pg/kg/min, no more than about 36 pg/kg/min, no more
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t han about 55 g/ kg/mn, no nore than about 50
g/ kg/mn, no nore than about 45 g¢g/kg/mn, no nore
wo bas/oadaout 40 gg/ kg/ min, no nore than about 3BCT/EP2007/005923
gg/kg/mn, with internmedi ate and noni ntegral val ues
perm ssible. -21 WO 2008/ 003479 PCT/ EP2007/ 005923
[0113] In enbodi nents intended for continuous
i ntravenous infusion, dipyridanole is typically

thanPib8SEI3t /e nd %Fém%?wohpﬁi pETRYBRS inb nRfe han dbout 33
concentration, or in a weight anount, thatﬁ&ern1ts

ng/kti/mpips eimats than aboe32 we/ke/min, ap mere thewabaut dbug/keBBiyt nogmgre
thanga%/BJﬁ?OMgt/rgl dgf ncglgé)llég{l Jﬁput[ﬁ%ﬂeg/ﬂlﬂl 20 MRrthad {1R5€28

|pyr|dano elrsp I'n an anount that
ng/kgémimi hemorertharsibont 23t pgikg/mine nofnozg thheabut 26 pglke/min, no more

thangbo&%ﬁw%/k%/xgm mlogegtg ?%)8%4 ,ég{(g%?.f(,{f}ng mad thtal? ?@%& gbout

ug/l@bﬂmt namgy/ thayy abont, 22aug/kgi‘mﬂt, nabwm than ﬂaoggz lqw’/kg/ml,n B¢ more than

sboyy S iR ng mPEASEH SpBt A ek af ARH odh dRa g nelfgin no
mor9 thdh a&gft KQ/S I’Illngg/rﬁTn hemsie tﬂabmbbuﬁlmmmkg hormforethan ﬂﬁmt 16.25

out 10 | east abo 1 k
he/MedmE, nopgistty %%t @g}& /IR, 10 giorq tﬁ%&%boaggitlg/ﬁ/mlﬁ no more
than%&ﬂ/ 120 f%lr/kg@thld ﬁ@ﬁlbreahswboﬂnelﬁsg@/kgﬁlm Ao naire ih@ﬁisﬁout 13
about [kg/ mn, at | east about 13.75

/ k
ng/kelning n%@emthwb@}ﬂw&/wg(kg/gfn g are hep a‘eou_{ g&% @‘?‘ﬂn‘ﬁ’ fore
thanaaboﬁtqa%tS @%%mlﬁo mOE theH :moﬁﬁ 1 lﬁlg/ﬂ(g?ﬁ\ﬁ{ n8 BRI thaPabbat 10

g/ kg/ m n, | east about gg/ kg/mn, and at | east
neg/kglypig: no @vreahwbregv%ﬁﬁwg/hg/mue AQ{M0Ehthan abat §GP wg/kg{min nggmore
than a%?it@ ;?g? 1tmn1 %o AR K @aiThBdut 9t75 Lgﬂgﬁnlﬁ%%oxg ®han about 8

at [ east about /'mn, at |east about
g/ngnlg/ kaphaierthanegboitchs pg/é;yemn, 3norg ngqut A, 1edtg/tnimaaq more than

g
oo O GU dy opl £A F5 BRE KT B
morathah ebmit 3 hitg/@B, gith kgénmiediatesand InemsthalbmltleSZQrmlSSIble
g/ kg/mn, at |east about 30 g/kg/mn, at |east about
31349/ kgUnitdgsage fdrmast about 32 gg/kg/min, at |east
about 33 pg/kg/ mn, at |east about 34 g/kg/mn, at

| east apgyt 35p; #r%&%ﬁie'&derﬁ;smle %@ﬁﬁm@d’&ﬂﬁpo@@mﬁg/ kg/ m n,

at | east about /mn, at |east about
(0118 Fhe phampaceuigal P@aEQSIt%‘é describeddrereyn aresetlly packaged ip pait

dosa%@ fSHI QP for ke InQRShe @B Ubotkl destfit@/ M n, at | east
bout 42 g/kg/n1n at | east about 43 g/kg/n1n at

[01 l|7IE ASdmBfaRHEntth wideH (e bﬂﬂr&acéﬁlcz{l %&%f)os@tlﬂﬂluﬁ irftRe ﬂéﬂﬁgff A1iquid

| east about 46 g/kg/mn, , at |east about 4
suitapleidgr parenteral infusipst t asmroszr@ng@w@/r gxampletbepagikegedinygiumes

of 2490 48/ bgéwnﬂmt &o% tfoﬂbsoééhtaﬁpz toglgt/xklgéyﬂc'ally%ﬂi B,5,6,7,8,o0r
I Nt er nedl at e an nt egra val ues erm ssi
14 nfl0 UnB]dosage Sorms cenﬁ@mmmmnses agllqyyasi ldraﬁﬁnféminsdw&%@mls in

contgm%g%%ﬂgp %151&18&? sﬁcrﬂ 815 %PE’(S‘HJL a}é@go possible. Intermediate and

nonintegral volumes are permissible.

[0118] Table 1 below lists certain useful unit dosage form embodiments of the

adenosine:dipyridamole pharmaceutical compositions herein described.

23-



permts intravenous infusion at a rate of no nore than

about 50 g/kg/mn, no nore than about 49 g/kg/mn, no
wores/0eazn about 48 gg/ kg/ min, no nore than abRCE/EB2007/005923

gg/ kg/ mn, no nore than about 45 g/kg/mn, no nore

t han about 44 gg/kg/mn, no nore than about 43

g/ kg/mn, no nore than about 42 gg/kg/mn, no nore

t han about 41 gg/kg/mn, no nore than about 40

g/ Kg/'mi i, no nore than abouble39 O/ Kg/ M N, N0 _NDr e than

alaaitine38 [gQ/ kani® N, | rMetandic@ntongdn Maki@iat paBeht g0/ KTptarhmqunt of
comentratiad t an aldut 3p glyhdsé parn,| noveigby(kes) 22| \\dpyridamole (A:D

20®8P1D03479 PCT/ EPZO:)FPS@&?B'@QQ“g)than about 35| g/ kg’Fﬁ‘t;gl)

na-mmmra-than ahnnit 2 al mrao +ha
TTO  1ToT C € I{fIAATT oo uOt J \d\dl l\\dl III II, IIU TToUT O CTITOqT uuuut

g/ ky/ mn, [no nore than abdut 32 [gg/ kg/fin, np nore 3

than about 31 gg/kg/mn, o norg thapyabout| 30 6

g/ kg/mn,[of no nore[Than_about [29 g/ Kg/m n, | No mor g

thah about—28Tg/kglhin—Ad—rore—than Hbout—R7
g/ kg/ m n| no mpre than akout 26 g/ kg?ain, np nore 8

thap abouy 25 gg/kg/mn, By nore than;gbout P4 5

gg/ikg/mm o nore tpan about 23 g/ Kg/ m n, po nore
boutt 22 dlkg/mn—néinorelthan SBout 21 6

gg/kg/mn| no rore than about 20 g/ kgém n, ho nore2
than about 19 gg/kg/fin, gp nore than,about (18 3

gg/ kg/ mi n—To —more [hanm apout 17.5 g7 Kg/mnj no nore
t hah about—17 ¢/ kginn—ndmore than Plout 16.25

1
g/ kg/mn, [no nore thapn abouit 16 |gg/ kgi2sin, np nore $

than abouy 15 g/ kg/njn, ng,nore| than;sgbout [14 6

gg/ kg/ m n;~To TIOTE (@ agout 13775 g7 kg, no nore
bout 13 8n/|1n/ A, é% ae aYall= fha_n@ghnuf no2_5

gg/ kg/ m n, no rmre than about 12 gg/ kg/ m n, no nore
t han about gg/ kg/mn, no nore t ﬁ; abouth%l
(0113 E@P%ﬁ%sont?cfmﬁ?fiémtnﬁa eé’BBSPS“EBfOF@/%@g Rontaps Homg of
adeﬂo@ﬁ\@ afPP g oF 43 ridAk&L W D m1M xﬁ@ﬁﬁ a&éﬁ@ﬁn@ﬁﬁlﬁ m§ oP8ip ndamole
g/ kg/min no nore than about rﬁg %d no nore t
m3abESml 38 mg ofadenpsneand dgnget dpyridamoleya dtor § mly) yme et r?denosme
and @%{@{oﬁgﬁﬂ%ol@kw Yor 7 ma; %ggf meﬂosﬂboanmrrﬁg bhapyaaaidle if 6 or

no nore than out 2gg kg/ mn, no nore
7 mt; ﬁ@mg@éed&no@ng gk magiof dlporndamcrlent eml4apbut 4 g/ kg/ min,
no nore than about 3.5 gg /mn with internediate
[0129h Y ariowsi ambeogimaantauspiylly prg‘tﬂ FigIor &2 Sgmdepgsinedespagiively in 3 ml
farn, MATTel
or ¢ e PR L [ R OB R Aty package 20 me
adereige i Denditotad velumed PémerSet)ul4 ygpm6 kel drsel viohunee (@A img/6ml), and 25
mg ﬁ%z*s%gﬁeg‘g?%‘gg%%%ﬂ 1%35 t#ﬂt %ﬂ 584?1?1%1‘?‘[ Wﬂf thf:1 ph'chrmaceutlcal
compbsitiams desetibabhereio nmt&ntSOmg adsncvsmetltne tdtarvelunfe of 6 mui d

suj table fo re ésmn t he conpositi
(30 1?18}',6 @Q,a;ﬁzd%/tio E‘l OIB m egll ndtn%oge EmBSIIRETs use%]lyn%tam
adenosine at 36 mg/9 ml, 40 mg/lO ml, 40 mg/8 ml, 44 mg/11 ml, 45 mg/15 ml and

50 mg/10 ml.

[0121] In certain embodiments, the unit dosage form contains, in a total of 10 ml, 30 mg of
adenosine and 3 to 5 mg of dipyridamole, with intermediate and nonintegral amounts of
dipyridamole permissible (e.g., 3.75 mg or 4.28 mg, for A:D ratios of 8:1 and 7:1). In other
embodiments, a 6 ml vial or ampule contains 24 mg of adenosine with 3 mg of dipyridamole

(ratio 8:1). In other embodiments, an 8 ml vial or ampule will usefully contain 32 mg of
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of 2 - 50 m. Convenient unit dosage forns contain 2

to 14 m, typically 2, 3, 4, 5, 6, 7, 8 or 14 m.
wQnios/oeBazage forns containing vol umes as | ow aBCIEP1007/005923

and unit dosage fornms containing higher volunmes, such

as 15 or 20 m, are also possible. Internedi ate and

noni ntegral volunes are perm ssible. [01181 Table |

bel ow lists certain useful unit dosage form

adexﬁﬁiﬂ@ VidKBN § 503£ m% t&?dlp?fj@d?ﬁ{ﬁé RAGhR¥hdEROR] Ehonintegral a\r}l\(%unts of

phar maceut i cal 0Sitions herein described, -23
leﬂ@@Sﬁ@@W&BIW a9 665 gm3 for Tatios ef §:1 AaéAdsi ne

Vol ume Total anount of Maximal patient Total anount of
[0122bFbe pentzingrder ynit doszagembeilimenisay typiskiphadapted £r use with standard

¢ @ &d{AD (nmy/nl) dosage uni t (ng) ratio 7:1)
intra ‘%G @éﬁ;&& 5 3 14 42 150 6 4 7 28 100 4 14 56 200

o Ty, B e g iy oty

solidslsugable for ssonmstiaitioodi nents, the unit dosage form
usefully contains 14 ng of adenosine and 2 ng of
[0124] B¥heihdaliplie of dry2theunit 2dsaggyfonth inypivaldy sierile aet Bonpgrogenic.
dipyridamole in 3 or 7 nm; 28 ng of adenosine and 4
ng of dB.pyri daPigysidamols voit dgsage for@s my of adenosine
: .
(012 Gplth Albolfpbls SHPRES el doed AupRlais
admirgstered adxbnwﬁ%l ef thndo® atrghwh itdp pl;rrqnda adinisteredsasgysinele agent.
Accordln}f&'o il'nzaOn]o &16 chsthg “’%ﬁ’t o%qs\ﬁdéé%%(r% u n?f d%gl:( s 3 MY

I'ne respect I've

dipyridamole.

[0126] Convenient unit dosage forms of dipyridamole (as single active) are vials, ampules, or
prefilled syringes, usefully with 0.1 ml graduations, containing dipyridamole at a
concentration of 0.5 mg/ml. At a dipyridamole dose of 35 — 40 pg/kg, a 5 mg/10 ml vial,
ampule, or prefilled syringe is sufficient for almost all clinical needs, and is convenient for
immediate and accurate dose adjustment. Also useful are unit dose forms of dipyridamole

containing 4 mg/8 ml; 3.5 mg/7 ml; 3 mg/6 ml; 5 mg/10 ml; 6 mg/12 ml and 8 mg/16 ml.

[0127] Unit dosage forms containing dipyridamole at a concentration of 1 mg/ml -- for
example, unit dosage forms containing 6 mg dipyridamole in 6 ml, 5 mg/5 ml, 4 mg/4 ml,
3 mg/3 ml -- also find use, but fine tuning the dose may be more difficult at this higher
concentration. In these embodiments, adjustment is optimally obtained after dilution of

dipyridamole, e.g., in saline solution.

[0128] Preparations with dipyridamole concentrations over 1 mg/ml, such as 2 mg/ml,

2.5 mg/ml, 3 mg/ml, 3.5 mg/ml, 4 mg/ml, 4.5 mg/ml, even 5 mg/ml are feasible, and are
particularly convenient if it is intended to mix the whole of the dipyridamole unit dose into
the adenosine unit dose, prior to administration. In this case, the 2 mg/ml, 3 mg/ml, 4 mg/ml,
5 mg/ml, 6 mg/2 ml or 8 mg/2 ml unit dosage forms (or prefilled syringes) are particularly
useful.

[0129] In other embodiments, dipyridamole unit dosage forms contain dipyridamole at a

lower concentration, such as 0.1 mg/ml. Usefully, such unit dosage forms contain 6 mg
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or 4 m for light weight patients (e.g., children).

O her enbodi nents usefully package 20 ng adenosine in
W®2008/0033tal vol une (20ng/5ml), 24 ng in 6 nm tRCEEP2007/005923

volume (24 ng/6ml), and 25 ng in 5 m total volune

(25 ng/5mL). Various unit dose enbodi nents of the

phar maceutical conpositions described herein contain

30 ngy adenosine in a total volune of 6 mM (30 ng/6
dlp}md)amol%Qn B0t @6 Ak/60QK1),32m 6 §1l J4 mg/ab harandry rh%/g@

nbodi ments usetul ly con adenosi ne at /9
Dlpw@ﬂaﬂmewemratw@@ atrﬁgqogcmtratlmofrﬁﬂ P33, and 0.4 g %W%? %}ﬁuwble
50 ng/10 m . [0121] In certain enbodi ments, the unit
dosage BErm cordgnesine yni dgsagsfemsof 10 ni, 30 ng of

[01 55 PRAREDBe@MbvS, ihQome &Bbﬁlmgﬁtﬁ’)ﬂiﬂﬂﬂﬂiﬁbﬁaan&i\’adéﬁosme are usefully
i nt er medi ate and noni nt egral amounts of _ dipyridanole

proyidadnin seffapsitephaameseutical pampagitigps, ang thepgompiged PSP at j os
adm‘?rflst%‘ugm Ak ofrre bk thegé']erglg&i?ﬁené§ g HIRRbE coxﬂpghltmn ¥ &R

e contal ns enosi'ne Wth
mtr@uupgd intheamlitedos¢ o%adlemosaleland thrcambiiegd cgm@wlmw@s admgipisgred.
m vial or anmpule will usefully contain 32 ng of -24
[013ADTA0H) 81D 0GR ZO faP@T. bE@EO@W@@@@SIdG@\d@ whihradengsing isgfopmulated

in steIO le%u?d é@nﬁ%fsmgh pa¥1%i ERL 31 1o A0%S gaé:lr(r%tuzé T ﬁt?gtgrllgrxgroductlon ofa

egr amoun m SSi
secc(nd flyid in4 vwipntecat deaSt7l Shgthaf dithe alenasegionPositiemd 7: 1) .

[0122] The container for unit dosage enbodi ments is
[0132y mdcacbsluys reaydptpeckehtont anjsef thé cdncerttmtiomsrad whioltit iapeasentgn the

i on |.n_.ot.her t
pha%a§3'81§a]fc8 it Oﬁlgﬁ{sﬁ%ns ASSNESi T angR@P %3)?[1 ga H?ﬁo 4Bhdmi -
eith&ais |dd8ct51lpatlaighda of oy thereafbarstill achieved up{nomﬁéqludﬁbebﬁm appropriate
e.unit dosage formis typically

amoé‘f‘tgqgjdl‘%'“gﬁ‘aopﬁlgﬂﬂwsétboéhl c. 3.5.2 Dipyridanple un| t
[Olﬁi?ﬂge f o Olﬁ‘g%p é%ﬁ) at?eb]ﬁlpe unl ﬁ%ibéage f%rm contalns 21 mg

aderadiie ik Ghﬂé(ﬁdm@/li néiln ODiis DA &Eoﬁsh&xtéﬂt@&&ieﬁted\Mlrﬂg]addnomseﬂ ml (3
adm ni.stered as a.s

rrentl
e/ AP R H) PmPr I R g1 oot Temlet SRl PIBTIARLE (e the
entiRBVEH a uhitl dosdlersmgRidbAb RE ofthinird IPMI dlﬂﬁﬁ@h&le 4t3I2@Ml). In another
Conveni ent unit dosage forns of gﬂ% ngj V§
embeline anadsngEpe W EdaFnes form gopping 2 mg fspyifl geconstitute to
a de§1yerdl YRS 14 13 ef Wbl ¥ehbsifh dpolintedagtibat dfabsme/e Ml tdaiyRidaigole
i pyridanole at a concentration of 0.5 ng/nl. At a

umtdlpiiy rIh gegtpirembpedianest, thysidenasime ygit régsag%\f%mrfgmms /P Mg al |

ot R, R L o 20 ] ko 2 i

of admoz/md dipyedamnalovait émip ult anetiter empagimens the pdegpging yit dosage
fom‘fjgcﬁl?auﬁsof%g 9&:&1&9&7 [i Hﬁ‘,"\?ﬁil&l will reconstitute to 56 mg/14 ml (4 mg/ml

adenosine) upon introduction of an 8 mg/2 ml dipyridamole unit dose. In another
embodiment, the adenosine unit dosage form contains 28 mg/3 ml or 35 mg/4 ml which will
reconstitute to 28 mg/4 ml and 35 mg/5 ml upon introduction of a 4 or 5 mg/ml dipyridamole
unit dose respectively (7 mg/ml adenosine). In another embodiment, the adenosine unit
dosage form contains 42 mg/4 ml or 56 mg/6 ml which will reconstitute to 42 mg/6 ml and
56 mg/8 ml upon introduction of a 6 mg/2 ml or 8 mg/2 ml dipyridamole unit dose
respectively (7 mg/ml adenosine). The following table summarizes the exemplary unit

dosage forms.
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containing 4 ng/8 mM; 3.5 nmg/7 mM; 3 ng/6 mM; 5 ng/1l0
m; 6 ng/12 mM and 8 ng/16 m. [0127] Unit dosage
w0 oooa®oent ai ni ng di pyri danol e at a concent r at PONEP$002/005923

ng/m -- for exanple, unit dosage forns containing 6
ng dipyridanole in 6 M, 5 ng/5mM, 4 ng/4 mM, 3 ng/3
m -- also find use, but fine tuning the dose may be

nore difficult at this higher concentration. In these

enbodi ments, adj usinent gs qptlnally obt ai ned after
dilution of dipyridanol in saline solution.

Inftig] 28Yolimedmir lat i Bind wit h éhnpiyrl Haffotak condetat r af i Maximal
adengtimer| 1 ndf/ i | senssises 2 3fgroipe 2‘"5’“'I‘fg moust ppatient’s
vigl i Egamohe m{l (ml) 5co ?tﬁTwn T‘glf weight

volure olution me after ¥/ I) a(ﬁnosi"lsle covered by

chiya bf gontie! |1 CTF AP | Gioflieh) @ t71 | Sthe
ntende@acgo magpy;. ﬁndM']O| e of the gisqyr damag)e uwbdmposition
dose iadatmasind e adenosine unit dpsdermprior to (kgs)

admi|ni stviahtign. In thils case, the@gng/{nm, 3 nyim 4

po/nmi, p nmg/imM, 6 ng/2 m zor 8| nohR m unist dosagers

f orns (or—prefilled syringes)afre—parttecularty

useflul . 90129] | n4ot her enbodi nent 43 d{ pyriedanol e ufét

dosgge—forns—conta ndirpyridanofe at—a rower

éongent rélti on, suéh as| 0. 14ng/m . Bseflly,* such urdf?

dosdge T cont gin 6] ng 4 25 \l\Dg 08{ 003479
BT/ IEP2087/ 005923 di pyr 1 ddmol el i 060 (& g/ 60 )

$ ng/50 M, 4 ng/40 m| and 3 np/ 36 m Di4pyr| Jlamqb@

prej arr-n‘inne at_a conclentrationlof 0.2 0 3 and- 04

IOy

mg/ Nl are al so pesm ssji bl e7 3. 5[ 3 Adenpsi nes uni { 125

Aacadaa f or e N1.2An01 A pu| HIl ! ) H

UoSqaytc—1 U 1rd LUJ.OUJ A UtSLUT T UOTCHU AUUVTE 1T S0ITE

enbagdi nedt s, |di py#fi daniol e dnd af ené%i ng aré useful 1§0
rovided_ Tn separate phar ngceut| cal cofposI.fions, a&g&l

hen condi ned pri br to addinistration| InSsonelof

t hese enbodi nents, a dipyridanole conposition is
usefully introduced into a unit dose of adenosine,
[013¢dn tdraicanbuidiadchts d'rppcidémcblo and zhienos&d:rdmi&qutiatly sampled from
%0131 Thus, unit dosgﬂ tgsslenrenb%aﬁne
sepg1E PRI depasy fordkiaRd Tt %&er?gmf §yrfn§F mﬂ ated SP8tile
con¥dnibntladeas@@siritl ddBage dtithsi afie $rng lof hdvaosdnsia mtd(ﬂgﬁlén@g of
permts s frlle introduction of a second fluid in a

ade%%“ﬁﬁ%l‘h{“ dmgml pdenosine)  of the adenosi ne conposition.

32] Adengsi ne nm rese
Qe SRR AR R R S %éeéml% ecofie o adenosine
tabl@) KRR Biply HERholE ABRESI t 1 oNns above described - e.g.,
usefully from1 ng/m to 5 ng/m -- either as directly

pagkageditsor as thereafter will achi eved upon
i ntroduction of an appropri ate anmount of di pyridanol e

osi.tion. ({ %For Xa i ) ' o
[01%3 iﬁsxéot}heé aﬂ)ﬁf grov*dgg m \golﬁ grllencgr r@c%g H%lw@sgé gp&lbyncﬁﬂlole,
such as those above- descrlbed are packaged with one or more unit doses of adenosine, such
as those above-described. Typically, the kit will comprise an equal number of dipyridamole

and adenosine doses.

[0137] In some embodiments, the unit dose of dipyridamole is packaged in a pre-packed
syringe, and the adenosine unit dose is packaged as a vial with an injection port, such as a

septum, permitting sterile introduction of dipyridamole into the adenosine dose.
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adenosine in 6 mM (21 ng/6 m). This wll reconstitute

to a desired 21 ng adenosine/7 m (3 ng/nm adenosine)
W@ owpoei4re on upon introduction of 1 m of 3 nyPeA/EP2007/005923

di pyridanmole (e.g., the entirety of a unit dose of

di pyri danol e containing 1 m dipyridanole at 3 ng/m).

I n anot her enbodi nent, an adenosi ne unit dosage form

contains 42 ng/12 m. This will reconstitute to a
[0138¢ 34 {?ﬁg)ué"gmﬁaﬂl%éntmthe(lat fliﬁ'ﬁéﬂ 1)101@&@ 3RS biBoré[dP Bn adenosine dosage
i ntroduction of a 6 /2 yridamole wunit dose.

tablg, lﬁ’naﬂlbmﬁl@rﬂe%éﬁl%h@nd tnﬁ‘éloé‘cﬁé osine unit dosage form
contains 28 ng adenosine/6 m, which wll

4. reE¥dMPkER e to 28 ng/? m (4 ng/m adenosi ne) upon
introduction of a 4 ng/m dipyridanole unit dose. In
angtiher g giinment, the adenosine unit dosage form
contai ns 56 ng adenosine/ 12 m, which wll

[01{9ﬁ&$g§{§%{(ﬁu%%d%¥ms§?{lrgg& riim amo ?imgg(rie smgﬁl?ra%%opﬁ% aé’lng&nbmed

(albdif) sequehaly adﬁ%ﬂ%@@hﬁm&hﬁgadmsnngem rbinpated aaghe éﬂierqua of

i e e T s L ek gt i e

disehdat 1:08hd "ébﬂn@ﬁie@fidnﬁhnétr@t[o@edEB/omhedﬁ?vO}igénM| administeied dosdosage
respectivel [ m adenosi ne) anot h

(7. ny . Ln :
1OW%rﬁba<9dr8rf@mcalY>t peferaed Agapswh ?}h‘i‘sﬁg a%%%j% gyt ﬁaf eunefial
perfﬂgoml‘#lﬂ? E‘?fect@ @ef@lﬁ@asﬂi‘ed Withg Rohvakive @e@tflrididddppled 42

ny/ 6 ng/ 8 m upon introduction of a 6 ng/2
eChQWrdmgr%)hWéTﬁDm di pyri damol e unit dose respect i vel y
ng/ M adenosine). The foll ow ng tabl e ri.ze

[014%I1 BrimesnifTieacy epdrpeints fsseprakpad gan GiggoNR PO A gasured
as ré:f’lggt/n{':gp &Q&ZM@&?@OW ;lf_ﬁ@és? Zhd tﬂsb&id@}y eYelpane wﬁiﬁfbatleﬁt fdfkance to

I nal” Total® Total Maxi nal denosi'ne of adenosi ne
the md@dgm Ade arasenet wandnsignedss fsﬁ?‘f’%nt s vial
di pyridanmole vial (m) concentration of dipyridanole
[0144 anmz (40 Fensecusive patieats syiseringerom isghenpiphgart Lflseéaee‘ﬁﬁg eprlled.

m ) added t ddi t f
Eac}&ﬁ?? %%eﬁtaﬁgﬁ%gggﬁﬁﬁ?lm(/” ZJIam)Ig dogage I(rr{;;m o pE

[0 14%? @9§%¥de%s% 1‘?5%ér9(?b§ Wi Smcl;t(slf&ls%)r thYée%m(xt@Q %_t thEstdndérdXingle-

agent infusion rate of 140 ug/kg/mm

[0143] After a stabilization period of five minutes, patients then received an IV injection of
dipyridamole at a total dose of either 23 pg/kg, 28 pg/kg, or 35 pg/kg, administered as a
bolus over about 20 - 30 seconds. These total doses are between about 4 — 6% of the lowest

single-agent total dose of dipyridamole (i.e., 0.56 mg/kg, infused over a total of 4 minutes).

[0144] The bolus injection of dipyridamole was followed immediately by an IV infusion of
adenosine at 70 pg/kg/min for 3 minutes. This dose is half the standard single-agent dosage

rate of 140 pg/kg/min.

[0145] Blood flow velocity was measured in the left anterior descending coronary artery
(LAD) at four time points: (i) before initial adenosine infusion (spontaneous flow at rest), (ii)
during the initial 140 pg/kg/min adenosine infusion, (iii) before the sequential administration
of dipyridamole and adenosine (during the stabilization period), and (iv) during the 70

pg/kg/min adenosine infusion, subsequent to dipyridamole bolus injection.
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12 2 14 4 56 8 200 3147 28 4100 4157 355 125
4267 42 6 150 6 2 8 7 56 8 200 101341 In certain
weedediorent s, di pyri danol e and adenosi ne are PCT/EP2007/005923
sequentially sanpled from separate unit dosage forns,
and m xed in the sanme syringe. In these enbodi nents,
conveni ent adenosine unit dosage forns are 28 ny of
adenosine in 7 m and 56 ng of adenosine in 14 m (4

(01489 RELuIRRNANMNEITabIt9F 351 ABBRIVEbhYused ASth& bRk defined below:
sanpling are thereafter determ ned according to

adS| MenodifdM165 at 306! PRE/dh PYr i danol e tables. 3.6
Kits [01361 In another aspect, kits are provided in
whSEh osrauentiahenmbingtion of digradagiolefofgwedinereaosineaidfl as
t hose ap%%gﬁﬁ§scribed, are packaged with one or nore
unit doses~of adenosine, such as those

abgve-gﬁ%ggggg?ygﬂygkfalIy, the kit will conprise an

equal er o I pyri danol e and adenosi ne doses.

103871 LB QiEi§RAMEENt S, the unit dose of

di pyridanol e i s”packaged in a pre-packed syringe, and

th6 .20eP98diR ke stre@Q3fditiSnsPackaged as a vial with an
injection port, such as a septum pernmtting sterile

| N RAuedd QR oPfes H&ﬁ%géﬂahﬁhkﬂgo the adenosi ne dose.
-27 WD 20087003479 PCT/ EP2007/ 005923 [0138] In

vay i.ousgempiiyRRbs. the kit further includes one or

nore of an adenosi ne dosage table, one or nore

negg).es velgéi%/%ﬁérentﬁéi‘ thebRbUBERN, a3 pbrRentdue JEXANRRES pedk ok mean
Example 1 [0139] The effects of adm nistering

di pyri deglodie and adenosine intravenously as a combi ned
(al beit, sequentially adm nistered) pharmnacol ogi ca
stressor were conpared to the effects of

adm ni stering adenosi ne alone in 40 consecutive

[0143h T piele B proserts epplisgompanng dipyridemelarsastke Ifjboldever - 30
secohﬁkg f&lgimh!%SQd%@nQ inthdiGd ét@@pg/ﬁ?’ﬁﬁ'n BD1b hresehintialt@bation) as
was adm ni d owe

Stered at a dosage rer than its .
comparedhiopdknasingrinfisipn algneleishgyvandamsingdeegeasdase of ) ie/kg/min, in
30 2GRt for nyocardial perfusion inmging. Effects were

p . ’ . . h
nmeasur ed usi ng noni nvasi ve transthoracic doppl er

Table 3
Peak velocity Peak velocity Mean velocity Mean velocity
ADE SC ADE SC

Max Min Max Min Max Min Max Min
Mean (s.d.) 82.6 30.6 81 30.6 61.4 23.1 60.2 229

(20.7) (8.5) 21 9.6) (15.1) (6.1) (15.3) (1.3)
Max velocity PV:82.6-81=1.6 MV:614- 60.2=1.2
differential
Max velocity 1.9% 1.9 %
differential
(D%)
P value 0.217 0.201

[0148] Table 4 presents results comparing dipyridamole (35ug/kg) bolus (administered over
20 — 30 seconds), followed by adenosine, administered by infusion at a rate of 70 pg/kg/min
(“DIP4” sequential combination) as compared to adenosine infusion alone at the standard

single-agent dose of 140pg/kg/min, in 5 patients.
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echocardi ography (TTDE). [0140] Primary efficacy
end- poi nts were peak and nean diastolic flow

W 00800147es (neasured as reflecting coronary BCDBER007/005923
fl ow val ues). The secondary end-point was patient
tolerance to the procedure. The protocol was designed
as follows. [0141] Forty (40) consecutive patients
suffering fromischem c heart disease were enroll ed.

Each patient served as hitebioyn conirol . [0142]

Adeno$i neeakagocBdM Ni Sieek @cilyy 1|V Mednuglooty f pr Méanedocity
m nut @s at ADie st apdard S§i ngl e-| agemPH nf us{on rat@ of

140 gf M3x i p Mlnn14QMaXAfanrg_S¢gbﬁ_|_,_7__aJYlmnn HhMax o g Min

Meaf{ do~ rgagt es ZSBat i zﬁi th %7%7 r eg %)5 ag)‘zl v _‘Eﬂfﬁ‘)c;i 357)

)
'L pyr14ud LILJ A U dl U3y cc UI CIMVJEO4 8g=gz g,
S??fzz ?:;';% kg, or gg pg l%g adnm ni stlered as a bol us over

Maxabletly | 20 - 30 seq@ls. These tgtal doSes ad.®sbetween
diffeewaut |4 - 6% of the | owest single-agent total dose of
(D%Yi pyridanole (i.e., 0.56 mg/kg,! infused over a total

Pvalg¢ 4 minutes) 08#¢314] The bol ths i nj-ect-i-or-4#

di pyri danmol e was foll owed i mTedi ately by an |V

i nfusion of adenosine at 70 ‘ga /mn for 3 m nutes
(01484 Tablg Sueseats Frspits qompaging Aigurdrnagle b Lede pdministergd as a bolus
ovef 8 €30fecdth, MIK\géJTBWadeBQQﬁeSLdrﬁnQ%J (Ylﬂfu\é%h(a% ke ¥o®

measured In the |eft anterior descen coranary
ng/keg/miar(JDIRG Agg)uenial forppinatiqnd apesinpazed tp P‘)‘CHB@%W@SF% algngat the

of g%q?‘ n wat rest), (ii)

Stang%rgigglgl t eht%y%?%qo%} E‘g/ﬁ%{ﬁ%ﬂg gnosi ne i nfusion,

(ii1) before the sequential admnistration of

dlpyrldanDIe and adenosine (during the stabilization

period), and (T V) duri Ngth§ies 70 0/ Kg/ M m_adenosi ne

I 'NT UST ONpeak VIR UENT Hefk Wdiofity’ | Janmiks vBIodiS | NjM&h vastity
-28 WD 2008h803479 PCT/ Be2007/ 00592ADH 0146{L Reswid s
are qgiMen inMinh| elsMax - gMimhphy Maxat | g yseMax n t [Hin

Meap SB) | HY 37. 38
s o) Be dofbisd TR | grir | osif'ﬁlfx)i“',oggmﬁ; 79,

L (18.5)
ﬂfﬁf’; ﬁ}TF%)NEd by 5\6’3%510?1@_516 70 gq/ kg/m n ‘E’\?d pea

MaxVEbRE [ TY (T SEC) 59W MEan Veloci Ty (CNISgR} nax:
diffeéélapC| ty under stress conditions mn: velocity at rest
(D%[ undefr _basal conditions) (): |standard deviation

P value 0.842 0.771

[0150] Table 6 presents results cumulated from all 40 patients:

Table 6
Peak velocity Peak velocity Mean velocity Mean velocity
ADE SC ADE SC

Max Min Max Min Max Min Max Min
Mean (s.d.) 85.3 31.2 83.8 313 63.6 23.7 62.3 23.7

249 9) (23.3) (10.5) (17.3) (6.8) (17.3) 8.4)
Max velocity PV:853-838=15 MV: 63.6 -62.3=1.3
differential
Max velocity 1.75% 2%
differential
(D%)
P value 0.314 0.109

[0151] The measured blood flow velocities, whether peak or mean, were 3 to 4% lower, in

absolute values, than those of adenosine alone (see Tables 3 to 6). However, these
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D% velocity differential (peak or nean), as

percent age of maxi num peak or nean velocity [01471
WA 28003 7pr esents results conparing di pyri danoPer/BByphkep5923

IV bolus (over 20 - 30 seconds) foll owed by adenosine

i nfusion at 70gg/kg/mn ("Dl PS" sequenti al

conbi nation) as conpared to adenosine infusion al one

at the standard singl e-agent dose of 140 g/kg/mn, in
dlffe’f’glcgﬁ‘svéx‘é 'M)fsstat-gﬁpil@ sizniiRakt MR PAGiuby> BY3K: tere Ak hy stMi‘ﬁi%al

velocity Mean vel Oocity ADE SC ADE SC. Max M n Max Mn
diffavence betwermshe mandavd geatjngntd: infusipnof adengsipe alags 24 149 pgrkg/min —

and %% %Stgﬁgx & orélstt]'aﬁlo oearpg%dan%ge gat ﬁ8— é‘_’/)) 1tggypfc9} s@aglé-ége]at total

dosef folwed by 2dendsifné e&@rﬂgﬂgg/mmwhv@pmqsqsgpdﬁem@tg_ly gor%ach of the
thre%{ef tfgg i gxtlclla%llolé {1)0 abf@& ue5) Cfir%grleu te%Qi s?%écﬁéyrll(ﬂ@ofe d/J()ses

resu rrparl ng “di pyr i
(Tathoblus (adm ni stered over 20 - 30 seconds) f ol | owed

by adenosi ne, adm nistered by infusion at a rate of 70
[0152] Irglblaﬁ shov(s'tBk i%hbeseaqdl Ernduieaby o:fanblilrmmd: amyngoall Khpapiante df the
thre%?c}yafsgggegllésﬂtpeosa 8%r8m8$l fﬁ e;‘(?i 1}1 ﬁ]hmcaﬁ prac cr:]edlgjl 091 ea%rtngnistr_aggn of
adend€in QIOH¢ &Q&éh@/k@lﬁi%ﬁ%%ﬁhﬂﬂﬁ@ﬁ& aﬂaaﬁxllshmg Peak

vel ocity Peak velocity Mean velocity Mean vel ocity

ADE SC ADE SC Max Mn Max M n Max Mn Max M n Mean

(s.d.) 80 28 78.8 28 60.4 22.2 57.8 23 (22.3) (7.4)

(15.3) (7.7) (15.5) (5) Tale¥ (5.7)

Adverse event

ADE
# patients reporting
events (frequency)

All SC (DIP 4/5/6)
# patients reporting
events (frequency)

% reduction

Chest pain 9 (22.5%) 5 (12.5%) - 44%
Dyspnea 20 (50%) 18 (45%) slight
Flushing 21 (52.5%) 17 (42.5%) slight

[0153] Table 8 presents descriptive statistics and analysis of the mean global visual analogue
scale (VAS) score for the three main adverse events (each one being scored from 0 to 10 with

a total score of 30). VAS scores provide a measure of patient self-assessment of pain

intensity/discomfort.
Table 8
n Mean SD

Group DIP4 ADE 5 54 1.949

SC 5 3 3.742
Group DIPS ADE 30 5.95 3.705

SC 30 4.383 3.38
Group DIP6 ADE 5 8.2 1.095

SC 5 44 2.408

[0154] Although not tabulated in Table 8, the severity of the three main adverse symptoms,

cumulated across all dipyridamole doses, was reduced by 31.6% with the sequential
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Max velocity PV: 80-78.8 = 1.2 W: 60.4 - 57.8 = 2.6
differential Max velocity 1.5%4.3% differential (D%
WP2008/008370. 863 0. 448 [0149] Table 5 presents rBGUEP207/005923
conparing dipyridanole (23 .tg/kg), adm nistered as a
bolus over 20 - 30 seconds, followed by adenosine,
adm ni stered by infusion at a rate of 70 tg/kg/ mn
("Dl P6" sequential comnbination) as conpared to
conBHRASS AR dﬂfc@l% Sdenddifdflodd. ﬁmec&amrs&t@mdw& Grgﬂﬂ'ﬁﬁﬁt
dose of 140 g/kg/mn, in 5 patients. Table 5 Peak
(P=Q:8919c Noﬁlﬁﬁ@an@ems bseryedive among:ihe differenidasss gEdipwidagole: all
seqxféli?ﬁ%r%gmﬁlﬁ’éuég red®¥d Meth MoitVoR taxa YoPedRss Merﬁhrﬁ@ﬁ‘lﬁm adverse
107 37.6 105.4 38.6 80.2 28.2 79.2 30 5)
sympgomis, S4coZpared t@;dezgsme algnelat 240 pe/kg/mir)  Max veI om ty
PV: 107 - 105.4 = 1.6 MW: 80.2 - 79.2 =1 differential
[013&As\sbbwe int Table B oheinumber tanfl fisqeancy)f adyouge eventy gglajed to the

i 473 SR8, e S o A 6

showm)l @crea:y:d IW@ﬁ%/ plithb thet sgqiidnsial owmbmtlolytream@t SCeampar&o

aderithg Mo 5 Fe MurbelBhofisBul8) Yl HE0G A ey By ipn of
A2a(1BceBjors] faathly Bysphea Maxlusiehgciid yotlecreds. Bowev8Bth8ir sevkriy (not
shovwl/)' degrsehs%d by 9% 'agd ?8‘%'rgspe(9fvfe{y,e\gvﬁﬂ %ﬂeaslequential combination compared to

adenosine alone.

[0156] The mean coronary flow reserve (ratio of maximal-stimulated coronary blood flow

“CBF” to baseline-resting CBF equivalent to peak and mean blood flow velocities ratios) of
the 40 patients enrolled in the study was above 2, which indicates that the observed reduction
in side effects with sequential treatment was drug dependent, and not flawed by the ischemic

status of the studied population.

[0157] Although not shown in the tabular data, EKG was not significantly different with the
sequential combination treatment as compared to standard single-agent adenosine, and
remained unchanged in all the patients. Vital signs (heart rate, systolic and diastolic blood
pressures) changed similarly with the two methods. However, the heart rate increase and
blood pressures decreases were less pronounced with the sequential combination than with

adenosine alone.

[0158] It should be noted that in the first series of 30 patients (DIPS group), three (3) patients
received the adenosine infusion 2 minutes after the dipyridamole bolus, and two (2) patients

were injected the two agents (dipyridamole and adenosine) concurrently in the same infusion
line using a “Y” connector. These two modalities appeared equally effective and as effective

as the immediate sequential administration protocol.

[0159] In a first control experiment, 5 patients were treated according to a modification of the
experimental protocol, in which the initial adenosine infusion at 140pug/kg/min was followed

by a five (5) minute stabilization period, and thereafter by a second, single-agent, adenosine
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Max velocity 1.75% 2% differential (D% P value
0.314 0.109 [0151] The neasured bl ood fl ow vel ocities,

wok@Bexd7peak or nmean, were 3 to 4% | ower, in PEOERIOT/@05923

val ues, than those of adenosi ne alone (see Tables 3 to
6). However, these -30 WD 2008/ 003479

PCT/ EP2007/ 005923 differences were not statistically
significant (all P values > 0.05) : there was no

infuioRhi &0i GpAte/mE, (868 Miktush B WP Ridantige. SRA0IERIrel sHowedh Mable 9.

- infusion of adenosine alone at 140 tg/kg/mn - and

Abbsesaions pgd ip e @bl aidplingd bsloMon of di pyridanol e (at 4

- 6%its typical single-agent total dose) followed by
ad€Nosi Reakaieloty (FgVRS) i n, whet her assessed separately

fonreached viib&ty thi&e) tested dipyridanol e doses
(Tables 3 - 5), "or cunul ated across all dipyridanole

doses: (dishheurbr stle@i&@RkiidaP! € 7 shows the number and
frequency of occurrence anong all 40 patients of the

thige aguesiset f4eRInderPaSH c&RIMBNS) Y observed in
clinical practice upon adm nistration of adenosine

al oss Akirst 4@ nedh&@hA: chest pain, dyspnea, and
flushing. Table 7 Adverse event ADE All SC (DI P 4/5/6)

% ragskic tdcOfd adbnbdhd i@Rdsonl eporting # patients reporting
events (frequency) events (frequency) Chest pain 9
(22.5% 5 (12.5% - 44% Dyspnea 20 (50% 18 (45%
slight Flushing 21(52.5% 17 (42.5% slight [0153]

rable 8 presents descri ptrapies stati stics and anal ysi s

of—t SV RBRD gHoba VA Bia"?l afategUe pEcat € (TWiviapie o' ©

for the"Uhree main aaverse events Pe ch onel being __
Patige BY eMaX r omMint o [1Wai t h Mim t ot Mix scoMin of [FU9x  VAHln
MARICOl E& provizfle a asur e3of pafdeent s$eld - asiswsssnents of
E 5a-h 6i nter:°‘3t‘y, E 5 e 15— S0P

L pa| ROE 52° 4 1, 9%0
GRAND | 102 30 103 29 75 22 75 22
NGHI 73 30 63 26 s3 23 47 21
CORD 70 28 62 25 50 20 48 20
Mean 75.6 29 70.8 26.6 55 214 52.6 20.4
Max PV:75.6 (ADE1) - 70.8 (ADE2)=4.8 MYV: 55 (ADE1) — 52.6 (ADE2) = 2.4
velocity
differential
P value 0.12 0.11

[0160] No statistically significant differences (P>0.05) were noted in velocity measurements

as between first and second adenosine infusions. No significant differences were noted in the

occurrence of subjective symptoms (data not shown). These data confirm previous literature

reports that adenosine, administered acutely, does not induce tachyphylaxis. The data serve

to validate the protocol design.

[0161] In a second set of control experiments, dipyridamole was administered alone by bolus

injection to 5 patients at the dosage of 28, 35 or 40 ng/kg after a three minute adenosine

infusion at 140 pg/kg/min, and again after a 3 minute stabilization period. Data are shown in

Table 10.
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SC5 3 3.742 Goup DIPS ADE 30 5.95 3.705 SC 30 4. 383
3.38 Group DIP6 ADE 5 8.2 1.095 SC 5 4.4 2.408
w(Q 23493429 t hough not tabul ated in Table 8, thePGEEPRI001/§05923
of the three main adverse synptons, cunul ated across
al | di pyridanol e doses, was reduced by 31.6%wth the
sequential -31 WD 2008/ 003479 PCT/ EP2007/ 005923
conbi nation as conpared to adenosi ne al one. This
decrease was statistically significant (p=0.001). No

difference was obServed appei®ng tne drfferent doses

BV rlnnr'nl e all conuant i al
rJ] T \JL&H‘

of Rgt++o reduged
f];'ﬁef‘fea P e\ &Y b;’f on|ER@®As MV, of tﬁ%i t hr ‘gv,g'ﬁgllmﬁ Symptoms

under

dV(ﬁé/?@ synptons, as conpared to adenosi ne| ghpne apip alone
a

1410 g 1/mn Lﬂ_ 551 As shown Ir'\I T h|n 7 'l'h nnndr'\cr

CTTiIoCT

(and fredisnc¥ie dMeaxdMins & May g riVia M5t b the

GROSt | 2sul atf iBon 0I7 All 26 ecjedt orf 64 neddnl y2lchgdP ppFlushingvag None
reduced|by 44% and itjs seyeritly (npt dhown)¥Hecreased

cochy BO% Wigi h (e $eguendol al econfznaf 20n [2e eaf Fishing a3 None
conpared to | ademnosi ne al pne. |The hunber (anelo

WURIT S34UTTIY _Xﬁ 25ty SErRVents T b2i1°l_t E%h T U 1R 1Te] None None
stii mul ati on f  A2a rjeceptors,| maipl y cyspnea and
f] ||ch| na notlt daclkaac wioLvo v nLor
T T T c T \'J \'AAY2 ll\. D y

STU% no"t smg%/vn 3c?ecrégsed%by 574 ana 33%2; s%ectg,’f/o%']ea None
wilth the sequentilal clonhi nhatiadn cohpared tol adenosine

TALR| (e, 10B560133The “heaicof 8harly?t | pW r ¢&r vENF at i ¢ g1

max1 mal - stinmulated coronary blood flow "CBF" to
basel i ne-resting CBF equivalent to peak and nean bl ood

[0162] gyigsyylaérﬁ@lb Wit fr@ﬂif?%éak&hd mieh® dASoRatdlediics. W@Hp&ﬁ‘ns were
in the study was above 2, which jndi catels1 that t

recorglod dnscR folHNEP A50 miputes. e dpa demensiyata %téati?éfﬁ??ug jpolus
admfn‘is%@ﬁ&?&tdlﬁﬁﬁiagblégls depgrRAghitin Mot rdngaved @)heteﬁﬁerlmental

ischem c 'status of the studied pop ulatlon

protoxjot, haurthdetestablersilatsi dpseef dinysidpmple ghito @K@kﬁég’nﬁ 69 not
indudd %%Hlﬁ&a(ﬁ?ﬂétﬁddlyqﬁrﬁfc%ﬁg@ﬁnlwl%ffeét@e sequenti al
Ination treatnent as conpared to standard
gl e-ggae adenosine, and remained unchanged in all
the patients. Vital signs (heart rate, systol ic and

di astolic bl ood ressures d siml ar.l th th
101631,8 THEtHb 80y BEhBTRIED 1 o PSPPI F BHELccfaton
admRi PGP RS $4+HRE helek! SANRRDSWEA BerloSSTEMPoRiAotIGRAIONet N

t he sequenti al conbi nation than with adenosine al one.
(Adenoscan”, Astellas) as a pharmacologic stressor in coronary patients undergoing single

photon emission computed tomography (SPECT) imaging studies. The study, which is

ongoing, is a mono-center, single-blind, 2-arm, cross-over trial.

[0164] All patients underwent a first SPECT imaging study using adenosine as single agent
pharmacologic stressor at 140 ng/kg/min, according to standard clinical protocol. Only those
patients in whom an ischemic zone was detected were declared eligible for the second test,

and were enrolled in the study if other inclusion criteria were satisfied.

[0165] In the second test, eligible patients were stressed pharmacologically by either bolus
administration of dipyridamole over 20 — 30 seconds, followed by adenosine infusion at 70
pg/kg/min or their concurrent administration. SPECT images were acquired as per the

standard approach performed the preceding week.
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[01581 It should be noted that in the first series of
30 patients (DI PS group), three (3) patients received

W bh@smeamopsi ne i nfusion 2 mnutes after the  PCI/EP2007/005923
di pyri danol e bolus, and two (2) patients were
injected the two agents (dipyridanole and adenosi ne)
concurrently in the sane infusion line using a "Y"
connector. These two nodalities appeared equally

[016Y] 'ReG b St RDrRPEETTiRGLds Vad tRSr Mﬁ@lsis b Blifded readers, took
sequenti al adm ni'stratton protocol. [01591 In a first

placg gHery d D patigres i Aronymoss a@étrméhtnszed/em@geﬁ INEER ASEFSERICISINGithiy
stan&%dq rgtg%l\édt ﬁrﬂ):dlelg{ﬁd% he. qu%@ﬁfv% OB RLorP lfn%{h%ﬁ %b a - 1nt scale

en05|ne i nfusion at
(fromeostoml Safery obf theypreceflirg avag Bhalyded as m the arbpddurygdtqr@dynamlc study

xRk L VTt Bl B o o8 W P30 5885 ke scen wie
ademd?.fnldsas(wellais o BK @ giiangésmand othat tswaldardidreparsectears.
di pyri danole. Results are shown in Table 9.
[016%) Hihe wiudy isamsgoirgee & will indhadetagtbiakbofabeutddfpatiads. Ryblominaf\results
Me%ﬁgh velocity (cmsec) M. nean velocity (cnfsec)
Wel ocity under stress conditions mn: velocity at

o e B SRR B B s BB 0

ﬁnaﬁ’iédA@Eé bW A ANNOIABdy $dMisABEP oweadritieaytproidddike Milowing
) Mn Max. dEI\/aan MART 68 34 60 31 49 25 45 23
in OET’ﬁan%m?%afBZS Jowg 17 48 16 GRAND 102 30 103 29 75

3 30 26 ,53,.23. 47
g 3 5B S 85 e
%\rgglic- td)/ﬂ%sd;i{gwa& ¥y AddNokdan-in 3 Patéen(sLAbdt2gorad kesBwdlMin t5'5
- 5 ADE2) = 2.
patigius, @ba lgvel slegme unacce)ptablezacéordl\lllg ltc? t Ietst\{ld)(;j IpIo];o%E)le nlthea7|0 pg/kg/mm
adenosine + 35 pg/kg dipyridamole combination provided images comparable to Adenoscan

in 7 consecutive patients, while under-scoring Adenoscan in one patient, but within the

acceptable limits defined by the protocol.

[0170] In five patients of this initial series, adenosine and dipyridamole were mixed together
before administration and infused over 4 minutes. This modality was successful in all the

patients.

[0171] The combination stressor of 40 pg/kg dipyridamole and 70 pg/kg/min adenosine was
tested and showed equivalent, and sometimes better results, than Adenoscan in terms of
imaging efficacy in 19 patients (10 sequential and 9 concurrent administrations). Table 11
shows the stress scores (correlated to ischemia defects) for the first 10 patients of this 40

ug/kg series (denominated, “Series I —sequential administration).

Table 11
Series 1 Stress score A Stress score B Delta score
(Adenoscan) (SO
Patient 1 5 4 1
Patient 2 13 11 2
Patient 3 5 5 0
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[0160] No statistically significant differences

(P>0.05) were noted in velocity neasurenents as
wheziseed’s i r st and second adenosi ne i nfusi ons.PCIEP2007/005923

significant differences were noted in the occurrence

of subjective synptons (data not shown). These data

confirmprevious literature reports that adenosi ne,

adm ni stered acutely, does not induce tachyphyl axis.

The data Serve to valldpte the protocol design. 0
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Patigght pyri danol e wag adm ni sfered al 8ae by bollus -0.5

patidnl €CtI QN to 5 patients at the dosage of 28, 35 org 40

O/ Kg after a three mnut g adenosine infugion at 140
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Patiqpef | 0d. Data are& shown in_ Tabl e140. -33 WO 0

Paue%pSQS/ 008479 PCT/sEP2007/ 005923 Tghle 10 Patient DI;R

PV-—ADE PV-DI P IW-ADE W-PDIr P Synptons Synptjons 1 D J0SE€

| Patignil@er under (glSkg) ADE DILP al ond Max—M-ntvax—M-n—Max
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None 8/10 COCH 35 84 32 40 30 61 23 28 22 Fl ushing
None 6/10 WURI 35 88 25 23 21 71 21 20 18 None None
[01BTURe 46rel3scd8:” 36thd Andpé o IscREmid 3n Syespmeme bibthe 17 drdidc segments,

TALL.40 112 33 4 4 86,25 29 24
o IR FPD. IO SRS P NG RO Ry B diaco LR APa Brfision =
mild/ £de&iohii®Sountyo= Byﬁﬂﬂeﬁl@reh\@j’tﬁn if @mnfscel] sehekd n&gucﬂlon 3, absence
of .10 m nu The dat.a denpnstrate th

fol |l ow lrJ]lg (}
of upiake F POy 3 zone g ﬁffrﬁng% SEETHR MO Y T datries 8 SEess

scordisiigls Be368BY ofl all dbhGAOSAGRnGANge used in the
experimental protocol, has no detectable effects;

[0175)S8feRhcdit Y fid Ha iR s@ére affferéncéd Bgivken ﬂﬂemndﬁoﬁw&etween
i nduce significant henpdynam c _and clini cal ef}ects

adenpstheioafppdrest qnditigns- ASBrMSEOT? P4t tieymagssooTh iffertnge bty een
stre&sQUIR@FiSnsAl Ry thi deiBh&iAdeeast N8ipGRdEMII@bdIe at 40 pg/kg over 20 — 30

seconds, followed by adenosine infusion at 70 pg/kg/min — and resting conditions. “Delta

score” is the difference between “Stress score A” and “Stress score B.” It must not be >2.

[0174] Since thallium is currently deemed the best isotope to test myocardial viability at rest,
and sestamibi the best isotope to detect myocardial defects under stress conditions, a dual

isotope myocardial scintigraphy technique was used for this study.

[0175] As seen from the data in Table 11, no patient had a delta score greater than 2: i.e., in
no patient did the combination stressor perform significantly worse as compared to
Adenoscan. In three (3) patients, the delta score was negative, indicating that the ischemic
defects were better visualized with the combination stressor than with Adenoscan alone.
Total delta score for the ten patients, which is the primary study end-point, is below 2 and
even negative

[0176] The second 40 ug/kg series corresponding to the concurrent administration of
adenosine 70 pg/kg/mn with dipyridamole 10 pg/kg/mn is expected to provide similar results

(a preliminary analysis made by a technician who does not participate to the trial indicates

that images are comparable in all the patients). However the randomized analysis of this
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adm nistration (also termed herein,
Adenosoft TM to adenosi ne al one

at al
(Adenosc

| doses,
an(r),

WAst0elbxE3) as a pharnacol ogi ¢ stressor in cor OPEr/EP2007/005923
pati ents undergoi ng single

t onogr aphy ( SPECT)
iS a nmono-center
[0164] Al

IS ongoing,
cross-over t

I magi ng

rial.

phot on em ssi
st udi es.
si ngl e- bl
patients und

The st udy,

on conput ed
whi ch
nd, 2-arm
erwent a

seridsi of SthageE B{-thel tWB BliEEdTE4ded Wit (dSreHIQEIAS dBIE: RbreS hikdoyet been

agent

Perfafélteér(@wer@tlﬁlﬁ missanetaregt ©110hi cal prot ocol .
‘Patlents in whom an ischenic zone was detected were
[0173% &Y iy eepest to griigns tolespnoe of ths Peessdure dnitial regillg afgeshawn in Table

12 §2A jfﬁ&éé)”

D&
0165

test, elig

phar macol ogi c stressor at 140 gg/ kg/ m n,

Only those

quye inftiaPlefifs ihdiChdBhORerE ﬁé ﬂo@ tdueh Wefefence
In the second

in smtommpbgy\mtwestt ﬁb%%wk@ﬁlam@@mlwnquwlﬂy 7@ wgﬁéﬁmn

el pd W UL PR

hhofdlcBYbInda

enosi ne 1 n

?RSI A ;Y%lr(g/%l% ddenhine.

Reswg/akgihateforocuriilated, and irciude data fadnd patehisdtciod witRE@E/kg

L e N

dlpyIH@a'IﬁElE’Z;ﬂﬁstéﬁ)&S}%&t 70 Qg&@ﬂmﬁﬁ@o rGizai the mrﬂ)lhr SNEGT effect profile,

the 4AE piidamioliey

r ana

e RS amEEre g

e

jxow grea‘ter efficacy.

As lofaG88VeZ 8N 27 PREAK WeE BrsBisRss ﬁﬁngJAdéi@sdahelonS {apgar d

17-segnent nodel
score nethod on a 5-point scale

(fromO

and the sem -quantitative visual

to 4). Safety

of the procedure was anal yzed as in the preceding

henodynanlc

Hot

study

(Exanmeli) using a visua

scal e,

Adver ee‘ﬁ’@nté'g ot
adenosli ne,

cardlac par §

q

bE threernost

"—@# ﬁﬁﬁénks r@;ﬁrtﬂl@ E

ABRAR! S. [0167]

@MU Symnmptor
K pettald g@sreiagp d
me)study is o

o, SEfablioW t 11
ot her usual

n-going. It

Cheswl a]n l II\JI Ud

sults ar

h o + ~4
L lUlClI UI CUJ

ngl

N1 681 About 10

60—patients;

EtE T mary
patients

Dwﬂmmose parti

> as follows |
cilbation permitt

1 2d the study p

B col

Flusﬂﬁgt alfs to |

b4 Tinalized h

lnr\\:

h e been exclud

edméron1study

Note E%Te%ucﬁ%l} n g]ﬁ

dlpya@bsmmOm@fk&wm&dgrgﬁﬂng 7Q1|igﬂcg/rmndfmt)4

numﬂer [0)

e K5

ovite
nts

o
Ow.

o-,

ngliee)p&fle%t l?é“ﬁh(?]igce}ved

5& witnte differensa rqurémg thed

mmﬁ&@g&ﬁxagggpakﬁple to those prOV|ded by Adenoscan in 3

patients,

but scored | ess well

intwo patients,

at a

#:4Mﬁmabfdeened unaccept abl e according to the study

pr ot ocol .

The 70 g/ kg/ mn

adenosi ne + 35

9/ kg

di pyri danol e conbi nati on provi ded i mages conparable to

Adenoscan in 7 consecutive patients, while
[017l$[1 dale 38 @fvieflgiv.éde BSIC Smrehty comalapal scenas, ,ev:iduated/\bxt hvisud kaale
t abl ned by the protoco
(going fr 1% O0to 18) rn?ne fs rst ﬁ patients. y P
Table 13
Chest pain Dyspnea Flushing
Adenosine 60 40 43.5
Combination 18.5 30 445
% Change -69% -25% +23%
Note : % of changes among the patients (n=19) who received dipyridamole 40ug/kg with adenosine

70pg/kg/mn were very similar to those of the table above
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[0170] In five patients of this initial series,
adenosi ne and di pyridanpole were m xed together before
w@ewsnoBrY ati on and i nfused over 4 m nutes. ThPGI/EP2007/005923
nodal ity was successful in all the patients. [0171]
The conbi nation stressor of 40 g/ kg di pyridanol e and
70 gg/ kg/ m n adenosi ne was tested and showed
equi val ent, and sonetines better results, than
[017@?9\@ B3CAdnd ip t1¥rfér ﬁ@dx%renbé@%é’kﬂ:cﬁfrédcg BEX, teleptSt-iRRtddaMes
sequential and 9 concurrent administrations).
effeqtamr eev_@mty of spatomsehas beeoses dessly aPaTens 2 etierithe gombination
streésgrc A RnflRhE Itaﬁ))ntfragf tﬁé\gdlfc'tlfnﬂn tho o%ﬁbﬁc@t(s4§)%) bR vl (-
g series enonl nat e Series - sequent 1 al
69 %ai m” ghiesttpaat (o A) recEptbi-rplared a@ecnsesfcht)sktaﬁ elseady begomenanifest in

ey

sev@@&&f@@&ﬁﬁ@ wRE T e dnation 59®3l”lpaMttO denogcah: i 27 paiente tasted to
dateppglly fpRtatsivg 5T bignd e ifPaserts i STYarfaritp Joreach papigntaalone

is nd sighificdgt} Bt thetota] ifféhceltus aclﬁéwfeﬂ&fgnﬁ'maﬂc&" with akleer trevelge favor

of i o BRRER ORGP SR PR RBATRRSE PR e

millfndiérow ng scal e: normal perfusion = 0, mld reduction
in counts = 1, noderate reduction in counts = 2,
severe reduction = 3, absence of uptake = 4).
Normal |y, a zone of ischema is certain when a score >

4 17s noted. A stress scorslesudns the scores of all
abnormal segnents. [0173] "Stress score A' is the

i mapgieachy e di f fler eadeodhet M@egikghin esg condi tGombénation
bet ween adengsi|ne _al one and rest conditions. "Stress
scoreN®s is the|i mage scoé differende between 0

N°12 1 0.1

N°14 0.8 0.3

N°16 1 0.7

N°17 1.2 0.9

N°24 1 0

Total 5.5 2

4.3 Example 3

[0180] A study was undertaken to assess pharmacological properties of a pharmaceutical
composition comprising adenosine and dipyridamole at an A:D weight ratio of 7:1. In
particular, the study was conducted to assess the properties of a composition comprising
adenosine at a concentration of 7 mg/ml and dipyridamole at a concentration of 1mg/ml.
This particular formulation is very convenient, since it permits the use of plain figures for

calculating concentrations, maximal volumes, and weights -- which is useful to reduce dosing
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stress conditions with the conbinati on stressor -
di pyri danol e bolus at 40 g/ kg over 20 - 30 seconds,
WO 200B008@® by adenosi ne infusion at 70 g/ kg/ m nPET/EP07/005923
resting conditions. "Delta score" is the difference
between "Stress score A" and "Stress score B." It nust
not be >2. [0174] Since thalliumis currently deened
the best isotope to test myocardial viability at rest,
errd?$fh tBESAdA Rittitghe wheis hisb SeHRE a WidelahRCdf nBIRCATHOWH in the
defects under stress conditions, a dual isotope
tabl\peleRt di al sci nti graphy techni que was used for this
study. [0175] As seen fromthe data in Table 11, no

patient had a delta score greater than 2: i.e., in no
p::n‘i ent did the conbination stressor perform
£ t \/ Wor-se to Adenoscahn—In

Adgnesing 3y [ patViolimes | fefalagpount of g omx%pﬁﬁ i \kotal amount of
CPRNTEART g LndF he | U i OB GRFS 434, Hgyramale pe
|zed with the conbk'f{‘éf (i on stres(g%9 t ha wi it (me)

ol ~An A Ta Py n
I'\UUIIUD\J(J.II (J.I UITTG, 'O Al U a DLUI C ] l IIC l CII

patients, [which is the primary gtudy énd-poimt, is 2

bel ow 2 and even negatlvé1[0176] The 7§econd |40 t g/ Rg

seryes COIMespYMUiTy O tHg COMGUT T ey, ddm mstratign
of adenosine 70 g/kg/mm with dilpyridanmole 10 gg/kg/m

is expect ¢d toSprovide siAflar rlesul t&5 (a prelim nary

anal ysi s fmde gy a techni gz an wjo doe55onot pdl‘tl cipate
to the trial—tndicates—that es—are able—n

=4 T LELBLA > U\‘u M UUII’J‘.AI AT O

all the pati entss). Hovvevel5 t he rando ed anal ysis i

this -36 WO 2008/ 003479 PCT/ EP2007/ 005923 series of
i mges by the two blinded readers with correspondi ng
Dipgiﬂcﬂdnﬁ)léﬁ;@b%y buasbl it saligd arlddetnstapy ih dlfertenk an m\teinem pH >

ssi.n et to 10).. [.01771 th.r nt
Pat RS e msRio R sre i bstian Ofical Piarcedeli o >i ahirs s
pootl sfﬁ&}d:t@ addltZ(l)n(d’f d?pyglzialﬂafel &‘lhiél‘éﬁoreh Rafcze hdi@iopHNES&hosen. The
initial results indicate that t i s. not
lowgr; BH als@ icEeases adippipe sHRRIBY 9%%%5%%05* lsstguwk geceptable
adefbsREIcOARRRAEONARMPinNGEneM t h 70 gg/ kg/ mi n adenosi ne, and
(ii) 40 gg/kg of dipyridanole conbined with 70

[018Y] O T 1 vARE 8RS dSRion WRS pHEphrsd:ar € therefore cunul at ed,
and include data from8 patients treated with 35 gg/ kg

di pyridanol € plus adenosI fgplaie /0 gg/kg/mn, and from

I9cpagdnemt s treat edrisaf h 40] g9/ KGupplibpy' i dam)I € Refol-dn e
adenosi ne at 70 godsapration (5C). G ven the simlar

Adaadyes se ef fect| phghill e, t heShthaggbkéeh di pyrEdanol e
dose is currently preferred| since it tendsowzmoshass

Dip@fh@aicks effl Calgvm /mhs not ed| giRaMesldacd 27 |PRrlrNt S
were first ima dgu3| ng Adeposcan al one (ARE)2005abbe

PolyethyRER S EVEMEgmdAE SC 70 [ SAYOLI ON Eur.Ph..

600 01/2005:1444

Tartaric acid 2mg/ml Sigma Aldrich Eur.Ph..
01/2005:0460

Water for injection -- (1 ml) Aguettant AMM: 319 508.5

After sonication for 2 minutes and magnetic stirring for 10 minutes, the solution became

completely clear with a pH of 3.6 and an osmolality of 151 mosmol/kg.
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(# patients reporting (# patients reporting event)

event) Chest pain 14 8 -43% Dyspnea 11 9 None
WO-kawshd3ag 14 14 None Note : Reduction in the PURBRI000D605923

chest pain events anong the patients (n= 19) who

recei ved di pyridanol e 40p. g/ kg wi th adenosi ne

709/ kg/ M was -45% w th no difference regardi ng the

nunber of other adverse events. = nunber of [01781

(0188 0h SurkBal, Y@ oAAY @ dRBoOME AlsteHEY esrﬂh& Ytafidbfplair@ekological
scores, evaluated on_ a visual scale (going fromO to

streq39y usefldp carfiac fmaging 19 dyse peEFTRExime svr@n% Véﬂ?é&%tl%a i 1tH
rec&mﬂ@rﬁieg Ist%/Eé Pk 048 N2AINRInOIs 10 ihReRded B9 HARASuS QRcohfoRable
Change 65% - 25% +2. 3% Not e © % of changes
SId%nf&ntg ffhedmfrp@rth@e gtudips fempnstrpte dhet thegeqHepyalibarpministration
of ﬁéljﬁglfe\% %Eb 351 '—Q’?ell b%?ﬂé%&@ 0&8@ ﬁﬁ%g(%%/hé{ &ﬂ);q?(fan{o% is

ose 0 e ta above
use@@'l’d Eﬁm@@ge/nogegszm fpldavi@]byAefusion of gstsherine at 70 jugtkg/mmip, is

equgl y defﬁcaec?q?ug i %rowt(]mgoc%g:olfllr L evggodflgéonpf%{ [rﬁ%?r%’]s%d]{) e&/gltrlre: using

or esever rt
feweﬂ sder dffecapflae em alas ddsmdmmam tltaln elpynddmoiaancbaulen@irreewdm

corrg)gbeﬂﬁ\? g%ggl%?n ﬂ%n %ver 4{1%1%131 e\e,etP S{Ilil}[a( € Ct | 85’110'101? tﬁe Séde effects

redyRad By ({RitoMbinaBEe@itthé presdn@ineehtidd wey cfhestepﬁfneatd) thh fisk of significant
I&eﬁdy beconme manifest in the first 27 patients. So

heaxt §epciage- reductlon in ST changes on EKG, WhICh are

| ess severe durin .
01358 ] s oot s A g e PR menp Sraddn s
appli@Sibe dreltRrebd AlcBrpotdidd/bybre adnice it tﬁelh amietRs forailll patpoeeso the
The difference in ST-variation for each patient al one

same gXtipitasdf Gab mdividial PyhlicatiRePaient-Aategt P iipar At document

wer@ fAiGH Ry $ididakdd t6 88 GRorpYiatdd b réfeRAke fok 81 Fuﬂszefs avor  of
the conbination. In the table bel ow (Tabl e 14)

[01@ gﬁﬁ@éﬁ%ﬁb@%@m BRbAdi ¥ BARS6H il iubtratél dnldi d¥BrBES, it will be
apl e
appreciated that various changes can be made without departing from the spirit and scope of

the invention(s).
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Patient I D Adenosine 140g/ kg/ m Conmbination No 5 0.5

O N12 1 0.1 NI14 0.8 0.3 N16 1 0.7 N17 1.2 0.9 N24
wa2@8/0Taral 5.5 2 4.3 Exanple 3 [0180] A st udpCWEB2007/005923

undertaken to assess pharmacol ogi cal properties of a

pharmaceutical conposition conprising adenosi ne and

di pyridanole at an A°-D weight ratio of 7:1. In

particul ar, the study was conducted to assess the
WHRATOREFtARSEDfS:@ conposi tion conprising adenosine at a

concentration of 7 ng/mm and di pyridanole at a

concentration of Ing/m. This particular fornulation

is very conveni ent Si nce, it perm ts the us 8
£ dhr e ATIATTASSY ] SRR ien S BRTEA HRbne g PR Bernole inan

adeﬂ&lngrﬁ?p%/rldﬁﬂgle% (%@Fa%o of a¥d¥ 81 th abdks €h:l to reduce
dosi ng - 38 WO 8/ 003479 PCT/ EP2007/005923 errors in
the clinical setting -- while also covering a w de
range ofrp aceﬁﬁca?@ sitfnla&ordih hg'&l &aiRfl, %hfgﬁtﬁ{eeratléls
Adenosi ne Vol une Tot al anount of xi mal patient Tot al
aboutrfputetaboft 4:oncentrati on (nl) adenosi ne per wei ght
covered dipyridanole per (ng/m) unit (kgs) unit (ng)
(my) 2 14 502 321 753 7 428 100 45 35 1255 6
423150 Bhe phafnfia@0Gcad corbpgsitioncacmniiieg tasclgook, iy whish disi retio is
@ gallne and is unstable in the long termin solvents
abo t

4. The pharmaceutical composition according to claim 1, in which the ratio is
about 8:1.
5. The pharmaceutical composition according to any one of claims 1 - 4, wherein

adenosine and dipyridamole are present in amounts that permit adenosine to be administered
at a dosage rate of 35 to 100 pg/kg/min and dipyridamole to be administered at a dosage rate
of 3.5 to 50 pg/kg/min.

6. The pharmaceutical composition of claim 5, wherein the composition is a

sterile fluid.

7. The pharmaceutical composition of claim 6, wherein adenosine and

dipyridamole are present at concentrations that permit direct intravenous administration.

8. The pharmaceutical composition according to claim 6 or claim 7, wherein
adenosine and dipyridamole are present at concentrations that permit administration of
adenosine at a dosage rate of 70 pg/kg/min and dipyridamole at a dosage rate of 8.75 to

10 pg/kg/min.

9. The pharmaceutical composition according to claim 6 or claim 7, wherein

adenosine and dipyridamole are present at concentrations that permit administration of
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4. Adenosine conpositions currently used in clinical

practice have pH > 4, and are thus poorly suited to
w@awsovam of di pyridanole. Therefore, a nore aRCTHER20pH005923

was chosen. The |ower pH al so increases adenosi ne

solubility above 4 nmg/m, which is the upper

acceptabl e adenosine concentration limt in saline.

[0181] The followi ng conposition was prepared: Table
adedRineQIPASAPY rafdl dT3D paMpAhin@hd BRyAHLRSIE at LASRThEIT 1 DB to

Adenosine 7/mg/m Sigma Al drich Eur.Ph. 01/2005: 1486
25pgikglmindanol e | ng/ M Signa Al drich Eur.Ph. 01/2005: 1199

Pol yet hyl enegl ycol 50nmg/ nl SASCL Eur. Ph. 600

01/ 2005: 1444 Tartaric acid 2mg/nml Si gma Al drich

Eurl0ph. Thophiapoacuticesgompesition apenrding faanyiana of claims/f - 9, wherein

QM% soni cation for 2

theﬁgﬁﬁ}%@%n %S%‘(]ee?? %&g{ﬁ(’rﬁn‘g%l 10 m nutes, the

sol ution becane conpletely clear with a pH of 3.6 and

R T

coneAdetivmsafatdenobiat &ldbast)3 mg/nlhe st andard phar macol ogi cal
stressor used in cardiac inmaging to induce
near - maxi mal coronary vasodilation. At its
r eqomre THephatfaaytcal abpdaitioh4Ocogdikgtailaim 10, svherein the

att ende numer ous unconfortable side effects. The
CO“%F&f@“F‘r‘%ﬁS%/W?&%‘S?gB% 8 fEnonstrate that t he

sequentl aI boI us adm ni stration of dipyridanole at 28
bel ow the total dose .infus

di 59f. dE%Pf@nmgceuu@?éaoragosalogl.aﬁ@r@négb pimsh0, gsra'}n the

conéeRlrhiRNES alidhobiné Wbl thgaflenosine at 70 g/kg/min, is
equal l'y efficacious in providing coronary vasodllatlon

for imaging studies, while causing fewer side

ef g&Ct SThd, H%nqgéeﬁtlé%ll §&nﬁ’&%ﬁ%€£&'&1§g tmalnﬂtdom,@@nﬁé e

adenosi ne nay nmbined in a single infusion,
Con@néatldll afiafnosige 1St8<b01$t|7mlg/§ﬁ effect. Anong the side
effects reduced by the conbination of the present

i nvention are chest pain, and the risk of significant
15.  The pharmaceutical composition according to any one of claims 6 — 14,

wherein the concentration of dipyridamole is about 0.1 to 5 mg/ml.

16.  The pharmaceutical composition according to claim 15, wherein the

concentration of dipyridamole is about 0.375 to 0.428 mg/ml

17.  The pharmaceutical composition according to claim 15, wherein the

concentration of dipyridamole is about 0.5 to 0.571 mg/ml.

18. The pharmaceutical composition according to claim 15, wherein the

concentration of dipyridamole is about 0.625 to 0.714 mg/ml.

19.  The pharmaceutical composition according to claim 15, wherein the

concentration of dipyridamole is about 0.75 to 0.857 mg/ml.
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heart bl ockage. [0183] Al publications, patents,

patent applications and ot her docunents cited in this
wW@ppBlerre on are hereby incorporated by refer ePCEEPI907/005923

their entireties for all purposes to the sane extent

as if each individual publication, patent, patent

application or other docunent were individually

indicated to be incorporated by reference for al

puURPOSeshe prkkAddeudlil LEmYRIticAUScHPAE td d18inETH) QUERBIhS
have been 1l lustrated and described, it will be

conegpptéan eftdinyridpraele ysaboB k8 Bradde¥mban be made wit hout
departing fromthe spirit and scope of the
invention(;g. -40 WD 2008/ 003479 PCT/ EP2007/ 005923
WHAT. | ST phaviEprentical gomposgivarasesding tedimcbapdsicts the

£ 1S : I di pyridanole in an
""“gegfgﬁ%dsf‘.drfg?pa@g@??‘ é\gprg?lgnl\?\iel ght ratio of about 2:1 to
about 10:1. 2. The pharmaceutical conposition
accgrdi to claim1. 1.0 L C [ O 1S .20
to Apout gt FosBrfidng HRuEALEH LG HE Lo ton B0MAing tohny
one af claindi INR It whededi the dogmponitivhiischstériieflnidt i 0 is  about
7:1. 4. The pharnmaceutical conposition according to
claim1, in which the ratio is about 8:1. 5. The
phagmacghé ikitdiose ofFeiai 21 @ntatia@ikbungmilo any one of
claims | - 4, wherein adenosine and di pyridanole are
present in anounts that permt adenosine to be
adniyni streg eslt dRk ofcleiasZ@nkadifg MouBSmllo 100 g/ kg/ min
and di pyridanole to be adm nistered at a dosage rate
of 3.5 to 50 g/kg/mn. 6. The pharnmaceutica
CORROSI thOMhiPdosE bALINMP22 ¥AGHfh atdies GRNPOSition is a
sterile fluid. 7. The pharmaceutical conposition of
claim 6, wherein adenosine and dipyridanple are
Pr 8gent 1Al uBORKEBE Lkl £NGontdihe RRNS idirect
i ntravenous adm nistration. 8 The pharnmaceutica
conposition according to claim6 or claim7, wherein
adgpost i AL BY (b APIPLR A RBPPR. 21
concentrations at permt adnt ni stration of
adenosi ne at a dosage rate of 70 g/ kg/ m n and

di ?ﬁr | di‘ﬁrgtlngt c}se 3 8%%1392%0'&1%8:1&’ gbo%t gi,:_hl.t o 10
gg/kKg/ mn

29. The unit dose of claim 22 containing about 14 ml.
30. A unit dose containing about 5 to 60 mg of adenosine and about 0.5 to 30 mg
of dipyridamole, wherein the composition is a solid capable of sterile reconstitution in a

physiologically acceptable solvent or solution.

31.  The unit dose of claim 30 containing about 21 mg of adenosine and about 3

mg of dipyridamole.

32.  The unit dose of claim 30 containing about 28 mg of adenosine and about 4

mg of dipyridamole.
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9. The pharmaceutical conposition according to claim®6
or claim?7, wherein adenosine and dipyridanple are
w@e@sem47at concentrations that permt adm ni SPCHEP29A7/005923
of -41 WD 2008/003479 PCT/ EP2007/005923 adenosi ne at
a dosage rate of 50 gg/kg/mn and dipyridanole at a
dosage rate of 12.5 to 25g/kg/mn. 10. The
pharmaceutical conposition according to any one of
cl 35m8 Phe urlds ddé@ 6f @lhl?ﬂ 30 QR SRAEAIdLE 3 g Bf MenddlRaiabsut 5
is about 1 to 10 ng/m . 11. The pharnaceutica
mg efahipisiamplen accordlng to claim10, wherein the
concentration of adenosine is about 3 ng/m . 12. The
pharmaceutical conposition according to c|aim 10,
whé#.ei nThévenit drse ofeleinal, contaning dbews 42 ms dfadervsie aud about 6
The pharnmaceuti cal conposition according to
e é:lalgc{é?yﬁdi@?lev\her ein the concentration of adenosine is
about 5 ng/n1 14 The pharnaceutical conposition

acgordi to O ei.n the n rat.l o

addnosi hee 18 GisBufbny AB: bepfsE B BRI R o tbou 8
mg fdipeRikiben according to any one of clains 6 - 14,

wherein the concentration of dipyridanole is about 0.1

to 5 ng/m. 16. The pharnmaceutical conposition

acger di Mg it ds@bMeiditn 30MvRERiiRg iddat 20cmp oeadehadincandabout 5 to

ridanole is about 0.375 to 0.428 ng/m 17. The

IOYwh%y dedampeal conposition according to claim 15,

wherein the concentration of di pyridanole is about

0.5 to 0.571 18. The pharnaceuti cal  conposition
acedr di hbe et Qqsapfﬁlilsl mvefaem thout 3Q98 eEplenatincIndgpout 7.5

tolghg%&ﬁ%gﬁ&hﬁﬂks about 0.625 to 0.714 ng/m . 19. The
utical conposition according to claim 15,
mhereln the concentration of dipyridanole is about

YWRiAROHAPAMAE of ad d about 10
PC‘7? ? EP26%7§§)8%%J§§§{%1%18] ﬂ%ﬁ ‘ﬁ gmgceut [ go acegﬂ%%es?nt |ao?1u
to 2@ogaf dipygdampolel ai m 15, mhereln t he concentration of

di pyridanole is about 0.875 to 1 ng/m. 21. The

phar maceuti cal conposition according to claim15,
whagei nAtdnét dose of dipyridamole, containing dipyridamole at a concentration of 0.1

to 5 mg/ml.

40. The unit dose of claim 39, wherein the dipyridamole concentration is about 0.5
mg/ml.

41.  The unit dose of claim 40, containing 3mg dipyridamole in 6ml.

42.  The unit dose of claim 40, containing 4 mg dipyridamole in 8ml.

43.  The unit dose of claim 40, containing 5 mg dipyridamole in 10 ml.

44.  The unit dose of claim 40, containing 6mg dipyridamole in 12ml.

45.  The unit dose of claim 40, containing 8mg dipyridamole in 16ml.
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concentration of dipyridanole is | nmg/m. 22. A unit

dose containing about 2 to 50 m of the conposition
W@2@eoel4my to any one of clains 1 - 21, wher ePGI/EP2907/005923

conposition is a sterile fluid. 23. The unit dose of

claim 22 containing about 2 m. 24. The unit dose of

claim 22 containing about 3 mMl. 25. The unit dose of
claim22 containing about 4 m. 26. The unit dose of
claim 22 containing about 5 nl. 27. The unit dose of
claim 22 containing about 7 ni. unit dose o

cl 46m 2Fhewht daspphigaigbilycomaiping dlngdanm‘é ah%?qm%@@orb?etween
boltl3dh FALAs Rghe about 14 ml . 30. A unit dose
aocont%?ﬁ%%g about 5 to 60 ng of adenosi ne and about 0.5
to 30 ng of dipyridanole, wherein the conposition is
a §f9| ' dTﬁéaﬁ)IﬁHio%e 8? cl§1§riaf§ va%efe?rctﬂg ﬁﬁ)&ﬁa’zﬁﬁ(ﬁ cdrﬁerﬁratlon is about 3
physi ol ogi cal 'y accepta Ie sol vent” or so ution. .
mg/Te unit dose of claim30 containing about 21 ng of
adenosi ne and about 3 ng of dipyridanole. 32. The
unit dose of claim 30 containing about 28 ng of
ad @80si Tke eiddab ofitlait 46ymyhefeintthpyipyddanndleconcdBratéh is about 4
y 2Q08/ 003479 PCT/ EP2007/ 005923 33. The unit dose of
Mg & 'ai m 30 contai ni ng about 35 ng of adenosi ne and about
5 ng of dipyridanole. 34. The unit dose of claim 30,
cont ai ni ng about 4 of adenosi ne and, ab g of
di B9 i dAhowHEt dse oh ML, EoRBERe SME L TR Bk ng
about 56 ng of adenosine and about 8 ngy of
dlp ridanole 36. The unit dose of claim 30, contajning
ét 2 Bhevgnibdosa AEF#IE 4 conipining §upe ipydample w& 18#
dlpyrldanole 37. The unit dose of claim30 containing

about 30 ng of adenosine and about 7.5 to 15
di pYr i darmitalosed adgpsingnformylatgdingterte awmcsmlpe%ﬁ*ﬂnawm:w the

doseﬁﬁgf&(/gﬁl%ggpﬁgﬁlet?;terﬂg %ﬂﬁ)ﬁhaﬁ)n%@g s&gﬁcﬂ‘ FuiliGn a VOIuER abRaff15% that of

the adenosine composition.

52. The unit dose of claim 51, containing 21 mg adenosine in 6 ml.

53. The unit dose of claim 51, containing 28 mg adenosine in 6ml.

54. The unit dose of claim 51, containing 42mg adenosine in 12ml.

55. The unit dose of claim 51, containing 56 mg adenosine in 12 ml.

56. A unit dose of adenosine, formulated in sterile fluid composition, containing

adenosine at a concentration of about 4 mg/ml.

57.  The unit dose of claim 56, containing 28 mg adenosine in 7 ml.

58. The unit dose of claim 56, containing 56 mg adenosine in 14 ml.
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39. A unit dose of dipyridanole, containing
di pyridanole at a concentration of 0.1 to 5 ng/n.
waosE7uni t dose of claim 39, wherein the  PCT/EP2007/005923
di pyri danol e concentration is about 0.5 ng/m. 41.
The unit dose of claim40, containing 3ng dipyridanole
in 6nml. 42. The unit dose of claim40, containing 4
ng di pyridanole in 8nl. 43. The unit dose of claim
4059.CONA FitRbAGriSingBt 16HsPyAd HBRkEof dipydafible and 4t ledsBne unit
unit dose of claim40, containing 6ng dipyridanole in
dosejofjgdenosing. The unit dose of claim40, containing 8ny
di pyridanmole in 16ml. -44 WD 2008/003479
PCT/ EP2007/ 005923 46. The unit dose of claim 39,
cof@.ai nThﬁgﬂU@fmmcﬁQn‘wh@elatth%até@ﬁf@ﬂﬂlﬁ&ﬂpﬁﬁmfﬁmyv@@ﬁde is a unit
mg/ M. 47. The unit dose of
doyﬁ#&%&nggﬁg&ﬁkﬁgfgat e dlgarldannle concentration is
about 3 Mg/ m. 48. The unit dose of claim 46,
wher ei [ e ongeant /
P81 5o el {f P ATRY RS 8L b AR ke 3P Aofine MW unit
dosedalcmtﬁmgafmiye)nb nfé’larmis.Sl -55(8. The uni t dose of cI ai m 48,
containing 8 ng dipyridanole in 2 m. 51. A unit dose
of adenosine, fornmulated in sterile fluid conmposition,
whez. eid NA inftéhoddF s Heqtidg ka@nig vasyditatich foi @ifdhlacedlagnosm, the method
i ntroduction of a second fluid in a vol ume at | east .
compmyAg: RARCUFNLly W@l&l&%ﬂ%?%@ow&aﬁf&yr%} »zwhefﬂa aggpopine and
dlpyg@aﬁﬁ‘olé’ﬁre%hﬁﬁhﬁétgﬁd p&eRtEAL bt a&%nﬁﬁle@lﬂ@ﬂﬁﬁmﬂle weligh® ratio.of
The unit dose of clalm51, containing 28 ny
abmﬁ@éﬁ@éb%%19ﬁ 6ml. 54. The unit dose of claim 51,
contai ning 42ng adenosine in 12ml. 55. The unit dose
of claim51, containing 56 adenosine in 12 n
A hit Hsecthed %fcféﬁi@sﬁzn@er@g%mﬂ@toélﬂe Apysfanelp éatlpllmlu)ut
7.1 conposi tion, containing adenosine at a concentration
of about 4 ng/m . 57. The unit dose of claimb56,
contai ning 28 ng adenosine in 7 m. 58. The unit dose

of 6&' al meﬁﬁeth&?&tcﬂim &gwkéﬁeime%g%gﬁg:Hﬁ)yiiﬁarﬂrﬁe Btio is atbut
8:1.

65.  The method of claim 62 wherein the adenosine:dipyridamole ratio is about
4:1.

66.  The method of claim 62 wherein the adenosine:dipyridamole ratio is about 2:1
to 4:1.

67. The method of claim 62, wherein adenosine is administered at a dosage rate of

35 to 100 pg/kg/min and dipyridamole is administered at a dosage rate of 3.5 - 50 pg/kg/min.

68. The method of claim 67 wherein adenosine is administered at a dosage rate of

70 pug/kg/min and dipyridamole is administered at a dosage rate of 10 ug/kg/min.

-46-



WO 2008/ 003479 PCT/ EP2007/ 005923 59. A kit conprising
at | east one unit dose of dipyridanole and at | east
WO u@sned4ry dose of adenosi ne. 60. The kit of cPEIi/EPH97/005923
wherein the at | east one unit dose of dipyridanole is
a unit dose according to any one of clainms 39 - 50.
61. The kit of claim59 or 60, wherein the at | east
one dose of adenosine is a unit dose according to any

ongg of ¢hAhBBoPdf clairt7 Wikereift aBBLNASisAmBfift&ed hiOdosage rate of
coronary vasodilation for cardiac diagnosis, the

70 wgieetroig and dippridamalgis adminisiered At a Josageraigiod 8 dp inggke/min.
adenosi ne and di pyri danol e, wherei n adenosi ne and
di pyridanol e are adm ni stered parenterally at an
ad@fosi e wethgd kel & wiedrejh edenasinoisgfimiragiered at dospge rate of

50308 b SR B DEEEL LAY % eS8 e

met hod of claim 62 wherein the adenosi ne: di pyri danol e

rati o i, about 1. 65, .The od of. claim®62 .. .
wndhei nTREBEHLAGY 527 BT BT danhe 1t 8 e Thp g dipyridamole
are phrehter@6. adhhiistoRt Rostinabugty fir mp6Rodidifent ast abéuet 2 minutes.

adenosi ne: di pyridanole ratio is about 2:1 to 4:1. 67.
The et hod of claim62, wherein adenosine is

admp ni STRY @ethéd offclARSAY R héRineadeosind and BipA@angIK gk Parenterally
and di pyridanole is adm nistered at a dosage rate of

admmistered gtigpquglyrfrnless than 6 MSet hod of cl ai m 67 wherein
adenosine is adm nistered at a dosage rate of 70

g/ kg/ mn and dipyridanole is adm ni stered at a dosage
r af/ g of Tlle()ngthkfbﬁ’gﬁlﬁm 24 whegenadomysmg 349 dipyridamole are parenterally

admgﬁg&ﬁf’@&%{l&@ Ba pid oFBGotBLRASOf I @i m 67 wherein

enosine 1s admnistered at a dosage rate of 70
g/ kg/mn and dipyridanole is adm nistered at a dosage

rage of Tl§e éthgé &gc{n . f gaim-gl?ﬁ -%,t Vbﬁ)éileiﬂfad&lloﬁhghrﬁydipyridamole

wher'ei n adén05|ne §H%8n1n|stered at a dosage rate of
are doithigigteted Asrh pingledodppgyiandanol e is adninistered at a
dosage rate of 12.5 - 25 gg/kg/mn. 71. The nethod of
any one of claims 62 - 70, wherein adenosi ne and
di pyri damohethodofanyane of daials|6 - Jdwinireih @dengsine and dipyridamole

cont.i nuqusly for a period of at |east about 2 mn :
are adenlstereg l%rorr}/ separate 001[:1)1p051t10ns. ut es

76. The method of any one of claims 62 - 75, wherein the adenosine and

dipyridamole compositions are administered by intravenous infusion.

77.  The method of any one of claims 62 - 75, wherein at least one of the adenosine
and dipyridamole compositions is administered by intra-atrial or intra-arterial administration
wherein each of the at least one compositions administered by intra-atrial or intra-arterial

administration is administered at a dosage adjusted by a dosage multiplier of 1/200 to 1/400.

78.  The method of any one of any one of claims 62 - 77, further comprising the

step of: assessing cardiac function.
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72. The nmethod of claim 71, wherein adenosine and

di pyridanole are parenterally adm nistered
w@omslom4ously for | ess than 6 mnutes. 73. ThePCEEP2HA7/005923

of claim 72, wherein adenosi ne and di pyri danol e are

parenterally adm nistered continuously for a period

of about 4 mnutes. 74. The nethod of any one of

claims 62 - 73, wherein adenosi ne and di pyri danol e

ar g9 admirpd SLALEEr ARnfrsS WGl &%%b&ﬂl@@fad@n iR18des use of

met hod of any one of clains wher ei n _adenosi ne
one gniorgiteshniatesslested &om thel gonp sensissiag pF slerisesgrtioargphy, M mode

eChO%gAmghS‘{é’E’g?’ﬁé‘s 0%91 % S{ﬁﬁe fe éﬁ“’\ Jggié?ll fo {iph@l @c'hmiioﬁ?ler

cardgo paging, iptansr (ame'eadcmaﬁl ssintigraphyb ymglnmham QmiEsion GPmBIteh .

tom%%raqhé/gglt’ﬁ@{'n)g 8%1%&1}1% sm%la gﬁ%gl? %rg%gl"élh g&a@ﬁec{ to&%ﬁ%pg}? pgﬁl{}on
emlsG@mD@ﬁd)gramS(PE"f) ﬁcbtr‘plmsSi(hdirmdhdlwamgmgr@hﬁtelqumbnmn radionuclide

tra-arterial admn Zﬁ#ﬁﬁ each gftthe at
ang‘P%régliy’ ByecE 8}?§5e§’i°trF58H%n°8 é‘fl%g’l% ps TH YRS AY r i al or
echdcmﬁdr@r@hf{ aigial subtdetioni asfiogtaphy(DSA sk ulirsthe xady admjputed
osage adj usted by a dosage nmultiplier of 1/200 to
tomagraphpy (C Q%éc$he met hod of any one of any one of clains
62 - 77, further conprising the step of: assessing
cardi ac_function, -47 WO 2008/003479 PCT/ EP2007/0 5923
7980.TheThfoneibed efclaimaiSmvherein the faptipnalassessmer 1TREF e
gspebynction includes use of one or nore techni ques
sel ected fromthe group consisting of:
el ectrocardi ography, M node echography, two
di gpnsi metﬁsﬁwlﬂ&% whareﬁﬁhéias@@seﬁhm@ﬁeeras@m
echo- doppl er cardiac imagi ng, planar (conventional)
scintigraphy, single photon enission conputed
t ogpgr ngl,e
R L e
inclydeEgrentéral zshmplatszstlonaxﬂ roiFowpé,ced ahgicogtha shippe 1s admmlstered no
less ﬁ)ga 2 étrF%lhE%g g%;t)%'gllrx]egcg)lflld | d? parenqgrlaf)a%n%ﬁ) ht¥?t10ﬂ $¢ %@e@lgsﬁ{w %lrlsdt
dipyeidimalahel ieguaphy, dlgltal subtractlon angi ogr aphy
(DSA), and ultrafast x-ray conputed tonography (Cl NE
CT). 80. The nethod of claim 79, wherein the
fuggti onigd metkedsRIEM82, $/hireinfth BewWpdily adSRE@ed Bdout The
. method of claim?79, erein the assessment S 1
minyjes 1isF s goRspreRsParepiral pitistaH gy ordenonnesnd diprigiapifhes

beguh8 - 81, wherein assessing cardiac function

84. A method of effecting coronary vasodilation for cardiac diagnosis, the method
comprising:

parenterally administering dipyridamole; and

concurrently or sequentially thereafter parenterally administering an adenosine

receptor agonist,

wherein each of dipyridamole and said adenosine receptor agonist is administered at a
dosage lower than that required for maximal coronary vasodilation when administered as a

single agent by identical parenteral route.
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i ncludes parenteral adm nistration of an isotope, and
wherein the isotope is admnistered no less than 2.5
worcwever7aft er the concurrent parenteral adm nPGL/ER100TON5923
of adenosi ne and dipyridanol e has begun. 83. The
met hod of claim 82, wherein the isotope is
adm ni stered about 2.5 mnutes after the concurrent
parenteral adm nistration of adenosine and
di gyri depDh&hbdst clRRBINwhE4in the SRhbDSE reéeprfagaidistigselected
coronary vasodilation_for cardi ac di agnosi s, the
frompthe BEsYP cersifting eft Agenopiag.aderasue typhesphals adeapsipgdiphosphate,
LiRY B4 ated 1 t Ueuf &MYy aBeepableXsalts thereof.
admﬁﬁggg%ﬁgg@hggséﬂgg?gpﬁ¥ﬁggﬂ?%%@teringyanegdenosine
receptor agonist, wherein each of dipyridanole and
S ahéj. ad’fﬁkofﬁétﬂﬁch&ecqgﬁt A or890Pheilin! §ch&}gﬁﬂ3 ng%rgﬂtgr% &mifistration
dosage [ower an at require or maxi coronary
is independtintlp télemedifnan ttedirouy ®neisteg afsinga-agérniadl intravgeeus, dng atrial
d %%%n.ical parenteral route. -48 WO 2008/ 003479
ACmPEYPEPL007/ 005923 85. The nethod of claim 84, wherein
t he adenosi ne receptor agonist is selected fromthe

TN SN T B T A —

or inf@RephABBhaigectdand pro-drugs and pharnaceutical |y
acceptable salts thereof. 86. The nethod of claim 84
or 85, wherein each route of parenteral adm nistration

| sgg ndeprngdansd ¥f $8heEt fbeknQiipyiridemelaspinsiaRGils ag
of. intra-arterial, intravenous, and atri al

intrayepgup PEIFraarterial belps atpdospgerqiag more tenil 4R BEKewher ei n
di pyri danol e is adm ni stered by intravenous or

intra-arterial bolus injection. 88. The nethod of

cl 89.m 8The methedofirlaimRBPs Wherein dipyridamaleiinrdipigisierd s 2an
intral 57t Qal 3 o dFhno AlrdidaRbo AgM@Sage of no
TR S TR e

wherei n di pyridanole is adm nistered as an

i ngrav | NG La- Lal g - Qb,no

g RS bR MR ABRhofs Pt b
intrawkreue bnintta{asterial hoinb et 4 dosagbmifmb soze thdn 48 pafe.

intravenous or intra-arterial bolus at a dosage of no

nore than 40 g/ kg. 91. The nethod of any one of clains
849t. 90Thavhehead of iy pyie bfidampis&4i- 90, wherein dipyridamole is

administered as an intravenous or intra-arterial bolus at a dosage of at least 14 pg/kg.

92. The method of claim 91, wherein dipyridamole is administered as an

intravenous or intra-arterial bolus at a dosage of 23 to 60pg/kg.

93. The method of claim 92, wherein dipyridamole is administered as an

intravenous or intra-arterial bolus at a dosage of 35 pg/kg.

94. The method of claim 93, wherein dipyridamole is administered as an

intravenous or intra-arterial bolus at a dosage of 40 ug/kg.
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adm ni stered as an intravenous or intra-arterial bolus
at a dosage of at least 14 g/kg. 92. The nethod of
W@R@BMvB19 wherein di pyridanole is adm ni st er eBCEEP2N7/005923
i ntravenous or intra-arterial bolus at a dosage of 23
to 60gg/ kg. 93. The nethod of claim 92, wherein
di pyridanole is adm nistered as an intravenous or
intra-arterial bolus at a dosage of 35 gg/kg. 94. The
nMetgBod ghe fleBloBloPdny JMRQT BlalndB4PY94, ddBRInipyidamole is
adm ni stered as an intravenous or intra-arteria
adnyiyptered Ky indragenoag infesionigyey | RY2 mimdeswD 2008/ 003479
PCT/ EP2007/ 005923 95. The method of any one of clains
84 - 94, wherein dipyridanole is adm nistered by
i no6avembemethofl 0§ iroronewéelaimsoH 29 iwhareisadnggistratips of the
ade nlg(?gse?tfor isPi%e |;n ﬁe@é&ﬁ 1§t40n of gp big aHmlmstratlon
mnrs on of e adenosi ne r 8ep or agoni st
begun after conpletion of di pyridanol e adn1n|strat|on
97. The ej. n 0 ce
ag 8m st a dm th g tOIr‘ i 2%&': wgleteé aadr%{los Gnebr%% por% fagmmﬁ)sttr%{lon is
startetl betiveerd alPa minutd ©2 aihties afir@ypyridamole &njecmoe «)t indusicon
i nfusion. 98. The nethod of claim 84, wherein
di pyridanole is adm nistered in adm xture wth the
adeposi MRe MmetBP bOElaid ) i\x&ibrebydlby'ﬁdaﬁibmg déministed&d @admixture
over 2 to 6 mnutes. 99. The od of ¢l aim 98,
with e AdanASipHEECROR BRPRFIDYi lgtr%m% $PRAVPHy 1P AEYEhous
i nfusion over 4 n1nutes 100 The net hod according to
any one of clains 84 - , Wherein the adengsine
r e@@pt oifh%@sﬁlpé of ¢laimyQfs w&eseﬁbthe ACMIAIrS is@fmipiggred by intravenous
infukiBh beAt@NRMSet Nf usi on at a dosage rate of no nore than
about 100 g/ kg/ mn. 101. The nethod of claim 100,
wherei n adenosine is adm nistered at a dosage rate of
no 1 p®r egﬁ@ﬁgﬁb@@ Q&:tord % ?gb%%lalﬂ‘lg 84 ;@ QVHE%QQQ agénosme
clarm erein adenosine is adm nistered at a
receplos agpaist sstaéenqgﬁlemﬂmms@reﬂrbanntwergglﬁ kfpsiomat aliesage Tate of no
f of clains 84 - 102, wherein the
moTy gﬁg%Pgeogg%k%?ﬁn agoni st i s adenosi ne, adm nistered
by i ntravenous infusion at a dosage rate of at | east
??j :I)'I?e %g{hog Pc]:lalm I]Ug wheree t Igcr)lg 1soa 1n1£§‘tered a9§ tosage rate
wher gi n” adeRost ne 18" adm i Stereq ravenous
of nb Afousthamnatmut 20 ggkagen.r at e of at Ieast about 50
gg/ kg/ m n.

102. The method of claim 101, wherein adenosine is administered at a dosage rate

of no more than 50 pg/kg/min.

103. The method of any one of claims 84 — 102, wherein the adenosine receptor
agonist is adenosine, administered by intravenous infusion at a dosage rate of at least about

35 pg/kg/min.

104. The method of claim 103, wherein adenosine is administered by intravenous

infusion at a dosage rate of at least about 50 pg/kg/min.
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-50 WO 2008/ 003479 PCT/ EP2007/ 005923 105. The net hod

according to claim 103, wherein adenosine is
w@eiwsdBrer ed by intravenous infusion at a ratBCDEP2007/005923

about 35 gg/kg/mn -100 gg/kg/mn. 106. The met hod of

cl ai m 105, wherein adenosine is adm ni stered by

intravenous infusion at a rate of about 50 gg/kg/ mn

to about 70 gg/kg/mn. 107. The method of clai m 106,

whapsi N TRE 8RABH A€ok &n@ & B141nSI08! WELrél} atidhokiay &N¥dbisnistered by
~infusion at a rate of about 70 gg/kg/m n, 108. The
intrgnepensdniysion ala @it gbout Pajmekemmin - /KEREY e n

di pyridanole is admnistered intravenously and

adenosi ne is adm nistered intravenously. 109. The

metlA6d dhe giegiofof ggim Yie whprein adeneginenpadmiaisteeaddyytipiravenous
. ' ' ' - of di pyridanol e
mfu?lgg gg;{ag’l O}(Sl bglg? E Z@‘%ﬁ‘%‘“ﬁﬁ gb"é‘l‘gté%%ﬂg@?% for adenosi ne

is 50 to 70 gg/kg/ m n. 110. The nethod of claim 109,

wh inhe a S f . di pyri l.e i |19/

andP7ne o0l BLeAF e ElelHaL AR Eaiptpda i grous
infudioe aretakeod abbutdygtkgémiaf cl ains 84 - 110, further

conprising the step of. assessing cardiac function.

112. The nethod of claim 111, wherein the step of

asgessi rrﬁe fathdd af:arlfytmto'g elfﬁimsj mhmes/husﬁ difyridamoleris

nmore techni ques s cted fromthe group consisting of:
adminigered Ly enoygy éﬁ‘ﬁ@‘%nﬂﬁ‘%‘d égIBE‘FF&‘d? BHGYCPHRY

di mensi onal echography, three di nensional echography,

echo-do&gler, cardi ac_imagi ng, . pl anar. (conventignal)

scilf?i grapmgthod phejpien HifotvBfreindhy AdSPoTnGCIBRAPIAT @gonist is

adedRITRIhERM dbseRFEEDyridsheR 1Y B3 18140 YlofkgPAMA RO dSALStedBr adenosine
onput ed tonography, positron em ssion tonography

C

is 5Q ng/kg/mix pass radi onucl i de angi ography,
equi | i brium radi onuclide angi ography, nuclear magnetic
resonance (NVR) inmaging, perfusion contrast _
echdGar Thomethpthf claiimg] 9awhergintthaiotal desef dipyrdamely is 40 ng/kg

ond Qg Okaee 0 S B e RIPER 20071 05023 115, The

met hod of claim 112, wherein the functi onal assessnent

'S 1P f ?E%Fﬁgthgg ofS a%ﬁg)ﬁﬁg'olf g‘l%lﬂfrls E{,ﬁh—el l%eﬁjgtgxgrpr%%np%lsﬁk %e]s%’ of:

wher €i n € assess S pertorned
assessing cardiac function.

112.  The method of claim 111, wherein the step of assessing cardiac function
includes use of one or more techniques selected from the group consisting of:
electrocardiography, M mode echography, two dimensional echography, three dimensional
echography, echo-doppler, cardiac imaging, planar (conventional) scintigraphy, single photon
emission computed tomography (SPECT), dynamic single photon emission computed
tomography, positron emission tomography (PET), first pass radionuclide angiography,
equilibrium radionuclide angiography, nuclear magnetic resonance (NMR) imaging,
perfusion contrast echocardiography, digital subtraction angiography (DSA), and ultrafast x-

ray computed tomography (CINE CT).
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115. The nethod of any one of clainms 111 - 114,
wher ei n assessing cardiac function includes

w@arsnorral adm nistration of an isotope, and MIFER1007/005923
the isotope is admnistered after 2 m nutes, when
di pyri danol e and the adenosi ne receptor agonist are
adm ni stered sequentially, and after 2.5 m nutes, but
before 3 mi nutes, when dipyridanole and the adenosine

r eGept oL APeMbe br Akier ADMVALSInSRE/nSIRGIHERGhén! is pepformed by
SPECT.

114. The method of claim 112, wherein the assessment is performed by PET.

115. The method of any one of claims 111 — 114, wherein assessing cardiac
function includes parenteral administration of an isotope, and wherein the isotope is
administered after 2 minutes, when dipyridamole and the adenosine receptor agonist are
administered sequentially, and after 2.5 minutes, but before 3 minutes, when dipyridamole

and the adenosine receptor agonist are administered concurrently.
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