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present invention relates t mmmmmﬂl“wnd phar maceuti cal or ved & Shfr gUl
conposition for arresting, mml nd/ or preserving organs, in 5
particular the heart during openghgart surgery) ~ cardiovascul ar di agnosis

or.-ther apeuéi c intervention. There are over 2Q 000 open- peg/Aucdénaée’ y
" . operati onM lé;ear in Australia, over 800,000 in the United States and

about 1,000,000 in Europe. OF those requiring open-heart surgery, about
1.2% are neonates/infants primarily as . 10 a consequence of congenital

open- hear t - sur gorgRERNARBESCAROTECHIOR A RRESEMVATION' 0%, 1) 1o

been the basis of nyocardial arrest and protection for over 40 years.
Currently the majority of . solutions used contain high potassiumincluding
the widely used The Tiresent idventién Zelatespia  reeshadi emd vph eifigal)| %/

armeg
i 110 mV NaCl 16 M KC 1, 16 nM I VIgC Z L2 : 10 mM
CNS&% nan nqsﬁaﬂyw%mpm or arresfing, pﬁ?ff?f&ﬁ ﬂ“’il/éf)qu%g\élgg@gué{éﬁgy ead to
a menbr aje doRabili et hak LAl pitheanSOubery; Saitiovascibirididgabas dong

hyprt kal em i ONs provi g ‘acceptabl € ¢li~eal outcones, recent
evi dence suggesestit imerventiop.essi ve pot assi um i nduced 20 depol ari sation

| eads to ionic d met abol i c . i.iaal ances t Lnke cgy di al
stunni ng, vent riaﬂﬁ'ar arg, PKSh ﬁqul , OP%ﬁ%%%FWU%%%%O%ﬁE%WCIQ{I

svel 1ing, Mage@MaS ovErS00i000Rthe Thliled Statdarihsbdund5000,0¢0ipEGrapet i@fi during
the reperfusion period. I'nfant hearts are _even nore pzr“(’)ﬁe to.da e wth

car di opl egi those respiring opanrhept wagerycahout 1 35narsponates/inients PORARY 3% | on 25
—~ Mbal anges postul ated ar ' an..ncreased sodiuminflux Which in
d urn 'achevagégnst‘ﬂ'éﬂﬁﬁ °%5§5#éng§§ﬂ%{tn€%lr§%¢'eadi ng to a rise in intracellular
Cap''. ConpensatThe héudt magtbeonrssted\for ipatod hiours dusingmpepsheskesurgeryur ) whi ch
activate anaerobic netabol,jsmto replenis E w a_concQqi tant increase
in tissue | Highapatassipms %@"Pﬂgﬂq @Lﬁg‘cﬁﬁ °£r’€'§°r MEFS 3@%&5% ﬁ'sa?fd

oxi dative Sh%é&dﬁii\ggn?@a@d g&t&%ﬂ fofBVECH0 Gears Coiramby e afsjerity end

partially reverse the atm ni stration of antioxidants. |n song, cases,
hi gh pot asssalwiensdsed ¢ontain-high potassinmyingludimg the ygdeiynsed Sit Thomas No.

PCTI A | O 2. ' r 2RO KEPhlg nuscl e
and end he%i%'g‘fsl’?tﬁlﬁggggﬁl?@%@Wﬁ%@gﬁlﬁﬂﬁé&ﬁgem C dar’nalrgse during
car di opl egi mMIMgEL,, 1.2nmM CaCls end) 10undE NatiCOx ped heent pH oft sbbuws?.8ave -
enpl oyed potassi um ¢channel. S opener,s jnstead,of high,potassi.um

Car di opr ot eHighoPtagsym gohitiogs 8?’& ,le%dp'ﬁ 3membrans é%"#&l"‘l‘ﬁpp fam ghevt. o4 to
be | i nked (0gd . ARVI NHoRkidishidify RpseldTeMRaBsIation prdvidinglecceprable
hyperpol ari sed state, a shortening of -the action potential _and gecrea5| ng
Ca2'.' i nfl uslinieal outenmeserecentevidencs suggests thaheragressive porassiva 198u648 ¢ akes

the sang, tigg ol 080GLsdsQol BRAVEID PMetdbolie iirbalamEd Bkt rhily baMidleand han 10

wi th hi'gh pottassium cardiopl egic solutions. Another limtation is that
“yi naci di | rmyotardial atumaing, sentdicelar errhythmiesy ischiaemic injugy, endothelieleell

~’sol utions. The,carri.er roufingly used, i,s .di net.hyl sul phoxi whi ch
is contr ove?‘géigpg’\/m%%‘éﬂ)t#%ﬁ'a?&{)fh (e Pﬁ%?gﬁbﬁp\/ﬁgﬁﬁi‘)&v%?f%at ors,
i ncl udi ng t{asRpittision GbHREA! Enfdif RearROkAS Evelidre GitdAeab Ganagy witbel i eve
that as soon as blood flowis halted and the sircst solution adn nistered,

i schaeni a ocardioplegici asvest)ifearmni highypotassiwnsthen pdult thepmy. Fher BRIRIc19he
i kel i hgod of . i . i ts] . |
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hi ber nat i ngaé¢tivatdsethea NalUOw* hghthiahgers leadingr tora aise aims intracellnlard€s®r t 20
frog. Wien these aninmals drop ejr t abol i ¢ raf sonme by.qver. 909 ,
thels 11 souCommensARASSuRSThp b oend Car yion PURiES thes RUrE, SHch actiyate
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cardioplegic s uce a readily reversible, rapi
_el ect r ochenlactite and sll invtissuerpHi Fate radicali generation and oxidativiesuress baveil d

accunul ate low fissue Lactagte, 25 utilise little gl.ygogen, show mninal
changes39 n asgnbesnc PSR p%t@g?ssmo%ﬁtca?‘i%%“%ﬁ%ﬁw&ﬁ%& \g’ﬁdlﬁ e

bi oener get i g3 RARSPRRMY ot aioxidetY. AD Pidmé addses,ahthH fRasiiifth Otadked\TP.
There should be Tittle or no change in cytosolic pH or free magnesi um
mnimal water shifts between the intracellular and extracel | ul ar phases,
and no major ultrastructural damage to organelles such K

m tochondria. The ideal cardioplegic solution should p”,mmlu ﬂ“”mmmm"
functional recovery with no ventricular arrhythma, cytosolje calcium
over | oad ~ 5 SEP 20D3 WD 0DI 561~5 PCT/ AUti WD0ZZ6 3 or other punp
abnormalities. There is no cardioplegic solution currently avail abl e which
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15 netabol i c agent and possible nitric oxide donor. In a preferred
enpodi nent, the present invention provides a nethod for arrei}bn p 2003
" protecting and/or preserving an organ which includes adm ni st 5
effective anounts of adenosine and a | ocal anaest hetlc to a subject. is
need thereof. 20 Suitable adenosine receptor agonists'include

N6- cycl opeMOMEEWROsi ne (CPA), N-et hyl car boxani da adenosi He/ARM/9026

2- (p- (2car boxyet hyl ) phenet hyl - am no-5" - Ig— et hyl car boxam do adenosi ne
(CGS21680), 2-chl or oadenosi ne,

N6- [ 2- (3, 5- di met hoxyphenyl } - 2- (2rmet hoxyphenyl ] et hyl adenosi ne, '

2-chl or o- N6- lsyhﬂeupe baere reporied to dape )‘ﬁmgeds smooth muscle and endothelial
(4-am nobenz ﬁ{%}: - [ 5- (et hyt car bonyl ~bet a- D- r obof ur anosyl ] - adeni ne

( ABMVECA) %, 2b, 3b, 4a(S*)]]-4-[7-[[ 2- (3-chl oro- 2-t hi enyl ) - 1- rnet hyl
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as 0 5 SEdr pihabidil is belisedsei bﬁhnkﬁ?id theOogpentng of the PORSSUAL cRinnel
derivatives thereof for exampl e, QX-314. L| gnocal ne is preferred as it is

capabl e of ¢hifhde bmqui%tsaesw@qmmy she BetiRIK patentistiandh f ast
h I's) d f |
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anaesthetic in the nethod and osition ~ 10 present 1 nvention.
Exanpl es of r@mrlebbhecctwdmtbwaﬂﬂphomﬂedmsm diichids \controversiat hwhen

t et t odot oxi larly preferred enbodi ment there is

provi ded a ﬁ% ﬁ?@@%ﬁ"&%ﬁhé’ggrot ecting and/ or preserving an organ

whi ch incl.udes Mhdmmvéﬁngmom prichsibig \Whosereitiv &@Bcﬂdeﬂﬁﬁg oﬁgﬂurr%) 4
erred enbodi nment:

| i gnocai ne t ec eed thereof. In_another pre
t hgr e i Lpr 6@4’&&@ L‘tﬁﬁl '?Fa’&fﬁt afs §9on, oY @}qﬂaﬂ9wc¥§nbﬁgﬁ%t pndh thehiagrest ncl udes
ef fective aggluRés n@hxﬂﬁ@i&si&ﬁaﬁﬂﬂ Aclcggw ﬂ%sng @neQIs r@i e) t he

' pot assi um channel opener_or agoni st an ne recep or agom st"
and the "I o&alreducesthehlikelthoodi of demags, € songhtbe anhe:plcgnt sduaen tthat "acti ve

I n redlents t h L nven I n oIve
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and/ or active 2 redi e e adm ni stered separately,

sequent % ?IEE’EEH i/gﬁ’rl’ Fif meta ‘ﬁ@ ’@¥?jg‘§’ Py Q¥er 20%); thelfses. The

2Ubl ect rrayu&saeﬁdmaaaewmaﬁr@?és@%lysueﬁheﬁﬁc But kéfﬁﬁhqska aswilfttgilated Sheep,
ow or horse), Iaboratory test ani nal .g. nouse, rabbit or guinea pig) or

a conpani orsteadynstate where supply, rangad m%m matchetly Aa idealnenrdséplegicnom ¢ 30
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appropriate. Conpositions suitable for parenteral adm nistration include
agueous and 10 non-aqueous isotonic sterile injection solutionsiwggyg%mgy
_contain anti oxidants, buffers, bacteriostats and. solutes whic n t he
conposition isotonic with the blood of the intended subject; and agueous
and non-aqueous steril e suspensions which may includg, suspendi ng agents and
. thickening The conpositions ~ may be presented is i bgﬂﬁ or
'nulti-dosev@ggﬁgésl S containers) for exanple, anpoul es aﬁ ¢Pa s,ﬁ%nd may
be stored in a freezo-dried (lyophilised) condition requiring only the
addition of the sterile liquid carrier) Tor exanple water for injections,

i medi ately prigr to use., Ext or angous .i njectign,sol utions and
suspensi ons E’af B‘F‘Bﬂa? Sstgﬁiefeé 'f) ‘g?gd?apé}raquf%lgi}%dcmtgs of
the kind preyjspdblewiieR GilfiResl] thesOrefiRemens. WA idw Tourd fHat thekdeet | Nary

use it may be prepared, ; for exanpl'e, by nethods that are conventional in
the art. Exacan be better (protectededuring: prress naruk recovery bychsing thiopetassiumt ed

(o B onchaBhel apeRef AHenfling B34 el SRERliERE A BRBRERE- TxnI Dt o o1 hol uses.
25 powders, - gr anufiaSaction RSt ddehSsih@is conifovérdial, U dehobine dfals Wekhi shidgami @ f or

application to the tongue; (b) parenteral admnistration for exanple by
subcut aneousinciease gononany bloodr flow: hymespeladsd theceell snembrage end ackeerd | e

solution or su Asl QN ( i -] Nt i ction
where a sus ﬂgﬁé&gﬁ%%nr %3%%%%%?&?'?%# rtl %éﬁ%%%é }dr#c?%% e¥d%/"|rygﬁ} e
tea]t.; - 0 rRlatdd” patiddhys\bineliiditg! dendsifidCTéotpliné Q&ﬁﬂﬂl _yla&m( Al L&ﬂﬁﬂ_ﬂh ()
application, e.g. as s, cream ointnent or spr applied to_the skin, or
i ntravagi nalAgeuoging is aboalmﬁ&?starty!pr@feéamﬂrgmﬁéwe&v ahe pdiupet %kﬁ'shst ood
£ fhat in di#&%' j efufi rsd . i he
'gorrposi tﬁgn 0 gltuhfgs‘?ﬁ’\%%lﬁ'on nagﬁ?dr%g’l %JdgfeiH%tﬁﬁg?ngégﬁﬁ?g agdfkﬁerﬂggﬁaﬁi n the
art havi ng r(edeather bonothit i presentfin éenarresting solution)jteessduoe Jethal inpygiine, -
those suitable for oral adm nistration.~aay, include such further agents as
bi nder o). SweBE Y AERpsERE HBs ShOPD 53 il RESHEM B1rech SRR 304 MPTRgen o
coating ageRbéently’ i dlocH icsRFioplegia) € fddpast-iseiRniie! aysAAGTYrS inl0
Sui tabl e sweet eners_incl ude, sucrose, [actose, glucose, aspartanme or
sacchari n. - Sifbaemicallyitaiused hearts. nAdampsinesis; soonelimescaddedoat,en fpdjunct to
met hyl celsl u g&g Bt )@gpa\frrol i doae) xanthan gum bentonite, alginic acid
or agar. Suita Te fl'avolrirng agents include peppermint oil, oat of
wi nt er gr een, chelignocaimsns e local ensesihetic whicly blocks goditma tfadt ichammels and agent s

i nctude pol yners,.or ol.ynmers 15 of acrylic acid and/or. nmethacrylic acid
and/ or t IElei %‘%@P%@%g ,p'?%ﬂ]ifls gVJSﬁ‘b%EE, %Q%F’H‘Engﬂgf IQJCmB‘f”‘SI ; |
Sui tabl e pr eafsemat irhe&dcambp?ﬁng GHotteaifie nofOfkeCactiont pofleAtial & thought to
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al phat ocophem ) . ascorbi ¢ ac met hyl parabcn, yl _paraben or sodium
bi sul phat e. %BE%%BF ceusAleiNgn eaty Hafq, ghe ﬁﬂbﬁ@%i‘gﬁrﬂa stedestiycechanngls andci g,
sodi um gheangt/(cs@di ri . . i tahle,di iA¥ 8N tRe ! Ncl ude
chery?bzobﬁolr%s_t eéz;drzgt%(;gegr qﬁ?g‘gr ;fﬁéﬁ sta'eﬁgr ﬁ!‘eétEA@%Pg?%‘?‘%{ed e
.._phar maceut i seavenging cfpfres radicals sheh a5 hydraxyl landrsivglet nyygemin thie heartit 6 to

about 9, preferabl out .ef et abl bout. 7.4 and/or | ow
concentr alto i %n@?c%c&@ggogr u%”ﬁ#t&e)%ﬁ‘pﬁés pcﬁ%eﬁ%“&%ﬂ?h? oCRRe MY
preferably algeuhhiBittph paSe addvityoaid misifriseenbrie egraifiad difing ™

Suitabl e buffers 25 include Krebs-Henseleit which generally contains | OrM
gl ucose, 11BcHgMiAC] f,-lwpsunmhwa, .okgvnnmqwmbaye 2. myasandialoprotective 12

mMCaCl z 4 r &3 i ot /SHiD # Tyl b= St.
Thomas § gﬁgol utilg%& yro’ag@géfg‘"g%?boﬁm |cﬂ1°%é‘éryé aﬁlo%(k:lor??gl ns Pbm\/l

gl ucose, 12However, nflexpéecirhents! skGv, that liphdeattie albnedst 0H5;n1.00anw31 /52
NaH2P04 and 10 0 S. (NL[ 2- hydr oxyct hyl ] pi.perazi ne-N -[ 2-et hane

Ul phoni o aFYR RENYHAEabIE Pt R MEQVEH s HANE B EGIBIs It st
contains |29 NaCGhceordify t-one Zaspect bOtheThredéi VRW%@%@ is 7] Q 00~-26
14 mM CaCh and 29 nmM | actate éﬁg.Ri ngerE‘-E)Lact a’Pe. One a v?ﬁt%ﬂggd&cﬁlgsi ng

| ow pot assi methasl fdragrrestinge ptetestingh @ndloe qraservingpars iargam whish incjudesus t o
the subjgect, . in.partic . pediatri bj ects. such as .neonates/infants.
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associated with irregul ar heart beats during recovery, heart danmage and
cell swelling. Neonates/infants arc even nore susceptible than adults to

hi gh pot assi um damage during cardiac arrest. After surgery for defects a
neonatelinfant's heart may not return to normal for many days, soneti.nes
requiring intensive therapy or life support It is also advantageous to use
10 carriers having | ow concentrations of magnesium such as, for exanple up
to about 2.SmM but it will be appreciated that high concentrations of
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5 Krebs-Henseleit pH 7.4 buffer at 37C. Hearts were then arrested in a
retrograde node at a constant pressure of 70 mmiHg with eitherq Gi ?EP 2003
solution containing |00 ~M adenosine and 0.5 nM lignocaine in filtered
Kr ebsHensel eit (10 nmM gl ucose, pH 7.b ~ 7.8 @37C) (n=11) or (ii) St.
Thomas No 2 sol utioa (0.2 micron filter) (n=8). Folléwi ng either 30 m nutes
. or 4hrs of wd %ﬂ the hearts were switched back {o noronavessRzs ade
“perfusion wt KrebsHenseI eit pH7.4 @37C. Hart rate, coronary flow)
aortic flow, aortic pressure and oxygen L£onsunpti on were nonitored.
Statistical si gnificance was assessed using a Student t-Test. t5 Results
Hearts arres - | |
gui escence |£n!ﬁﬂ @%@oﬁlﬁe%&?ﬁﬁéﬁeﬁ‘sﬁgﬁ%@ Ql'ﬁ%ﬁsmdl‘\%m%&slgl %’?lﬁ%ﬁ (go vs 77
secoads) p<Oné¥dQhéreofouri ng arrest under a constant perfusion pressure,

coronary bl ood flow 0% Qqf eat er adenosi ne cay di opl eqi. <0. 05).
20 Faster recoven@ﬁ%@g %&ﬁﬂ' ?’ReﬁL" I’iﬂ‘g‘”ﬁ“ﬁt PP"aFBﬁPP%i{Féggﬂ‘%é&‘g@Ft i C
flow and cargl, hsgiuﬁi ePs éﬂé?lo% orfiEleindPorl Bh AdeRésing PfRpforsi ON,
t he heart rate c pressures rtic f ow,- coronary flow cardi ac,
out put arsd ngnuhsndﬂhi)mlmlanhmhm imthehmamufactze qm@m«)m fqrgher

aortic flows were al so found,,at 15, 25 and 35 m n agai nst a perfusion head
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(i) 2 potassium channel opener or agonist and/or an adenosine receptor agonist

and (ii) a local anaesthetic.
While the present invention is particularly advantageous in arresting,

15 protecting and/or prieserving an organ while it is intact in the body of the
subject, it will be appreciated that it may also be used to arrest, protect and/or
preserve isolated organs. | '

Thus, the present invention still further provides a method for arresting,
protecting and/or preserving an organ which includes adding a composition

20 which includes effective ainoun& of (i) a potassium channel opener or agonist

) and/or an adenosine receptor agonist and (ii) a local anaesthetic to the organ.
The term “adding” is used herein in its broadest sense to refer to any
methods of exposing the organ to the composition of the present invention, for
cxsmple, bathing, perfusing or pumping via various routes.

25 The term “organ” is used herein in its broadest sense and refers to any
part of the body excrcising a specific function including tissues and cells or
parts thereof, for example, cell lines or organelle preparations. Other examples
include circulatory organs such as the heart, respiratory organs such as the
lungs, urinary organs such as the kidneys or bladder, digestive organs such as

30 the stomach, liver, pancreas or spleen; reproductive organs such as the scrotum,

testis, ovaries or uterus, neurological orgens such as the brain, germ cells such
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2s spermatozoa or ovum and somatic cells such as skin cells, heart cells ie.,
myocytes, nerve cells, brain cells or kidney cells.
The method of the present invention is particularly useful in arresting,
protecting and/or preserving the heart during open-heart surgery including heart
5 trensplants. Other applications include reducing heart damage before, during or
following cardiovascular intervention which may include a heart attack,
angioplasty or angiography. For example, the composition could be
administered to subjects who have suffered or are developing a heart attack and
used at the time of administration of blood clot-busting drugs such as
") 10  streptokinase. As the clot is dissolved, the presence of the composition may
protect the heart from further injury such as reperfusion injury. The
composition may be particularly effective as a cardioprotectant in those portions
of the heart that have been starved of normal flow, nutrients and/or oxygen for
, different periods of time. For example, the composition may be used to treat
15  heart ischaemia which could be pre-existing or induced by cardiovascular
intervention. _
Thus, the present invention also provides a cardioplegic or
cardioprotectant composition which includes effective amounts of (i) a
. potassium channel opener or agonist and/or an adenosine receptor agonist and
20  (ii) a local anaesthetic.

' ) The potassium channel openers or agonists may be selected ﬁ:om
nicorandil, diazoxide, minoxidil, pinicadil, aprikalim, cromokulim, NS-1619
(1,3-dihydro-1-[2-hydroxy5(trifluoromethyl)phenyl]5-(trifluoromethyl)2-H-
benimidazol-one), _

25  amlodipine, Bay K 8644(L-type)(1,4-dihydro-26-dimethyl-S-nitro-
4[2(trifluoromethyl)phenyl]-3-pyridine carboxylic acid (methyl ester)), bepridil
HCI (L-type), calciseptine (L-type), omega-conotoxin GVIA (N-type), omega-
conotoxin MVTIC (Q-type), cyproheptadine HC, dantrolene sodium (Ca™
release inhibitor), diltiazem HCI (L-type), filodipine, flunarizine HCI

30 (Ca*"/Na"), fluspirilene (L-type), HA-1077 2HCI(1-(5 isoquinoliny] sulphonyl)
homo piperazine HC!), isradipine, loperamide HCl, manoslide (Ca** release
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inhibitor), nicardipine HC] (L-type), nifedipine (L-type), niguldipine HCI(L-
type), nimodipine (L-type), nitrendipine (L-type), pimozide (L- and T- type),
ruthenium red, ryanodine (SR channels), taicatoxin, verapamil HCI (L-type),
methoxy-verapamil HC1 (L-type), YS-035 HCI (L-type)N[2(3,4-
dimethoxyphenyl)ethyl)-3,4-dimethoxy N-methyl benzene ethaneamine H(C))
and AV blockers such as verapamil and adenosine. It will be appreciated that
this list includes calcium antagonists as potassium channel openers are indirect
calcium antagonists. |

Adenosine is particularly preferred as it is capable of opening the
potassium channel, hyperpolarising the cell, depressing metabolic function,
possibly protecting endothelial cells, enhancing preconditioning of tissue and
protecting from ischaemia or. damage. Adenosine is also an indirect calcium
antagonist, vasodilator, sntiarrhythmic, antiadrenergic, free radical scavenger,

_ mrresting agent, anti-inflammatory agent (attenuates mneutrophil activation),

metabolic agent and possible nitric oxide donor.

In a preferred embodiment, the present invention provides a method for
arresting, protecting and/or preserving an organ which includes administering
effective amounts of adenosine and & local anaesthetic to 2 subject'in need -
thereof. | '

Suitable adenosine receptor agonists include N°-cyclopentyladenosine
(CPA), N-ethylcarboxamido adenosine (NECA), 2-[p-(2- '
carboxyethyl)phenethyl-amino-5’-N-ethylcarboxamido adenosine (CGS-
21680), 2-chloroadenosine, N*-[2-(3,5-dimethoxyphenyl)-2-(2-
methoxyphenyl]ethyladenosine, .2-chlo_ro—N°-cyclopcntyladenosinc (CCPA), N-
(4-aminobenzy_l_)-9—[5—(methylcarbonyl)—beta-D—roboﬁxranosyl]-adem'ne (AB-
MECA), ([IS-[1a,2b,3b,4a($*)]]—4—[7-[[2-(3-chloro-2-thicnyl)-1 -methyl-
propylJamino}-3H-imidazole[4,5-b}pyridyl-3-yl]cyclopentane carboxamide
(AMPS79), N°-(R)-phenylisopropyladenosine (R-PLA), -
aminophenylethyladenosine 9APNEA) and cyclohexyladenosine (CHA).

The local anaesthetic can be selected from mexiletine, diphenylhydantoin

priloczine, procaine, mepivacaine and Class 1B antiarrhythmic agents such as
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lignocaine or derivatives thereof, for example, QX-314. Lignocaine is preferred
as it is capable of acting as a local anaesthetic probably by blocking sodium fast
channels, depressing membélic function, lowering free cytosolic calcium,
protecting against enzyme release from cells, possibly protecting endothelial
cells and protecting against myofilament damage. Lignocaine is also a free

radical scavenger and an antiarrthythmic. |
As lignocaine acts by blocking sodium fast channels, it will be

gppreciated that other sodium channel blockers could be used instead of or in

combination with the local anaesthetic in the method and composition of the
present invention. Examples of suitable sodiurn channel blockers include

venoms such as tetrodotoxin.
Thus, in a particularly preferred embodiment there is provided a method

for amesting, protecting and/or preserving an organ which includes

. administering effective amounts of adenosine and lignocaine to a subject in

need thereof.

In another preferred embodiment there is provided a pharmaceutical or
veterinary composition which includes effective amounts of adenosine and
lignocaine. |

For ease of reference, the “potassium channel opener or agonist and/or
adenosine receptor agonist” and the “local anaesthetic” will hereinafter be
referred to as the “active ingredients”.

The method of the present invention involves the administration of
effective amounts of the active ingredients for a time and under conditions
sufficient for the organ to be arrested, protected and/or preserved. The active
ingredients may be administered separately, sequentially or simultaneously and
in a single dose or series of doses.

The subject may be a human or an animal such as a livestock animal (e.g.
sheep, cow or horsi:), Iaboratory test animal (e.g. mouse, rabbit or guinea pig) or
2 companion animal (e.g. dog or cat), particularly an animal of economic

Inportance.
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It will be appreciated that the amounts of active ingredients present in the
composition will depend on the nature of the subject, the type of organ being
arrested, protected and/or preserved and the proposed application. In the case of
a human subject requiring heart arrest during open-heart surgery, the
concentration of sdenosine is preferably about 0.001 to about 20mM, more
preferably about 0.01 to ebout 10mM, most preferably about 0.05 to about SmM
and the concentration of lignocaine is preferably about 0.00]1 to about 20mM,
moi'e preferably about 0.01 to about 10mM, most preferably about 0.05 to about
SmM. In the case of a human subject requiring treatment before, during or

following a heart attack or cardiovascular intervention, the preferred

concentrations of adenosine and lignocaine are set out in the table below.

Site of Injection

_ Lignocaine

15

Intravenous

Intravenous

Intracoronary

Intracoronary

1 = preferably

Type/Units

Infusion
mg/min/kg

Bolus
mg/kg
Infusion
mg/min
(per heart)
Bolus
‘B

(per heart)

2 = more preferably
3 =most preferably

Adenosine

0.001-10
0.01-5
0.01-1
0.0001-100
0.001-10
0.0001-100
0.001-1
0.01-0.5
0.001-1000
0.1-100
1-20

W= WNEDND=sWDhD -

BN e NN W N

0.0001-20
0.01-10
0.5-3
0.001-1000
0.01-100
005-50
0.005-5
0.05-2.5
0.01-10,000
1-1000

. 10-200

+l
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in Exanple 2 and then subjected to intermttent perfusion as discussed
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excipients. Each carrier, diluént, adjuvant and/or excipient must be
pharmaceutically “acceptable” in the sense of being compatible with the other
ingredients of the composition and not injurious to the subject. The -
comipositions may conveniently be presented in unit dosage form and may be

25 prepared by methods well known in the art of pharmncy; Such methods include
the step of bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. Preferably, the compositions are
prepered by uniformly and intimately bringing into association the active

ingredient with liquid carriers, diluents, adjuvants and/or excipients.
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composition which includes the active ingredients and & pharmaceutically or
veterinarily acceptable carrier, diluent, adjuvant and/or excipient.
Compositions of the present invention suitable for oral administration

5 1may be presented as discrete units such as capsules, sachets or tablets each

conteining a predetermined amount of the active ingredients; as a powder or
granules; as a solution or & suspension in an aqueous or non-aqueous liquid; or
as an oil-in-water liquid emulsion or a8 water-in-oil liquid emulsion. The active
ingredients may also be presented as a bolus, clectuary or paste.

ﬂ 10 A tablet may be made by compression or moulding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or pgranules, optionally mixed with a binder (e.g.

. pregelatinised meize starch, polyvinylpyrrolidone or hydroxypropyl methyl

15 cellulose), fillers (e.g. lactose, microcyrstalline cellulose or calcium hydrogen
phosphate), lubricants (e.g. inagnsium stearate, talc or silice), inert diluent,
preservative, disintegrant (e.g. magnesium stearate, talc or silica), inert diluent,
preservative, disintegrant (c.g. sodium starch glycollate, cross-linked povidone,
cross-linked sodium carboxymethyl cellulose), surface-active or dispersing

20 agents. Moulded tablets may be mede by moulding in a suitable machipe a

) : mixture of the powdered compound moistened with an inert liquid diluent. The

tablets may optionally be coated or scored and may be formulated so as to
provide slow or controlled release of the active ingredient therein using, for
example, hydroxypropylmethyl cellulose in varying propom'ons to provide the

25  desired release. profile. Tablets may optionally be provided with an enteric
coating, to provide release in parts of the gut other then the stomach.

Liquid preparations for administration prior to arresting, protecting
and/or preserving the organ may take the form of, for example, solutions, syrups
or suspensions, or they may be presented as a dry product for constitution with

30  water or other suitable vehicle before use. Such liquid preparations may be
prepared by conventional means with pharmaceutically acceptable additives
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such ss suspending agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-
aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or fractionated
vegetable oils); preservatives (e.g. methyl or propyl-p-hydroxybenzoates or
5 sorbic acid); and energy sources (e.g. carbohydrates such as glucose, fats such .
as palmitate or amino acid). '
Compositions suitable for topical administration in the moﬁth include
‘lozenges comprising the active ingredients in a flavoured basis, usually sucrose
and acacia or tragacanth gum; pastilles comprising the active ingredients in an
O 10 inert basis such es gelatin and glycerin, or sucrose and acacia gum; and
mouthwashes comprising the active ingredients in a suitable liquid carrier.

For topical application for the skin, the active ingredients may be in the
form of a cream, ointment, jelly, solution or suspension. :

For topical zpplication to the eye, the active ingredients may be in the

15 form of a solution or suspension in a suitable sterile aqueous or non-aqueous
vehicle. Additives, for instance buffers, preservatives including bactericidal and
fungicidal agents, such as phenyl mercuric acetate or nitrate, benzalkonium
chloride or chlorohexidine and thickening agents such as hypromellose may also |
be included. -

. 20 The active ingredients may also be formulated as depot preparations.
) : Such long acting formulations may be administered by implantation (;z.g.
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
~ example, the active ingredients may be formulated with suitable polymeric or
hydrophobic materials (e.g. as an emulsion in an acceptable oil or ion exchange

25  resins, or as sparingly soluble derivatives, for example, as a sparingly soluble
salt.

Compositions for rectal administration may be presented as a suppositry
or retention enema with a suitable non-irritation excipient which is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt

30 in the rectum to release the active ingredients. Such excipients include cocoa

butter or a salicylate.
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For intranasal and pulmonary administration, the active ingredients may
be formulated as solutions or suspensions for administration via a suitable
metered or unit dose device or alternatively as a powder mix with a suitable
carrier for administration using a suitable delivery device.

Compositions suitsble for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or spray formulations conﬁihihg
in addition to the active ingredient such carricrs as are known in the art to be
appropriate.

Compositions suitable for parcnteral administration include aqueous and
non-aqueous isotonic sterile injection solutions which may contain anti-
oxidants, buffers, bacteriostats and_ solutes which render the composition
isotonic with the blood of the intended subject; and aqueous and non-aqueous
sterile suspensions which may include suspending agents and thickening agents.

. The compositions 'may be presented in unit-dose or multi-dose sealed

containers, for example, ampoules and vials, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of the sterile liquid carrier,
for example water for injections, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from sterile powders,
granules and tablets of the kind previously described

When the composition is for verterinary use it may be prepared, -for

" example, by methods that are conventional in the art. Examples of such

veterinary compositions include those adapted for:

(a) oral administration, extcrnel application, for example drenches (e.g.
aqueous or non-aqueous solutions or suspensions); tablets or boluses;
powders, granules or pellets for admixture with feedstuffs; pastes for
application to the tongue;

(b) parenteral administration for example by subcutaneous, intramuscular or
intravenous injection, e.g. s a sterile solution or suspension; or (when
_appropriate) by intramammary injection where a suspension or solution
is introduced into the udder via the teat;
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bisulphite. Suitable lubricants include magnesium stearate, steric acid, sodium

~ oleate, sodium chloride or talc. Suitable time delay agents include glyceryl

20 monostesrate or glyceryl distearate. .

) : A prefa'red pharmaceutically acceptable carrier is a buffer having a pH
of about 6 to about 9, preferably about 7, more preferably about 7.4 and/or low
concentrations of potassium, for example, up to about 10mM, more pref'erably
about 2 to about 8 M, most preferably about 4 to about 6mM. Suitable buffers

25 include Krebs-Henseleit which generally contains 10mM glucose, 117 mM
NaC), 5.9 mM KCl, 25 mM NaHCO; 1.2 mM NaH,PO,, 1.12 mMCaCl, (free
Ca’*=1.07mM) and 0.512 mM MgC); (free Mg?*=0.5mM), St. Thomas No, 2
solution, Tyrodes solution which generally contains 10mM glucose, 126 mM .
NzCl, 5.4 mM KCl, 1 mM CaCl,, 1 mM MgCl,, 0.33 mM NaH,PO, and 10 mM

30 HEPES (N-[2-hydroxyethyl]piperazine-N’-[2-ethane sulphonjc acid], Fremes
solution, Hartmanns solution which genersally contains 129 NaCl, 5 mM KC], 2
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mM CaCl; and 29 mM lactate and Ringers-Lactate. One advantage of using
low potassium is that it renders the present composition less injurous to the
subject, in particular pediatric subjects such as neonates/infants. High
potassium has been linked to an accumulation of calcium which may be
5 associated with iregular heart beats during recovery, heart damage and cell

10

15

20

25

30

swelhng Neonates/mfants arc even more susceptible than adults to high
potassmm damage during cardiac arrest. After surgery for defects a
neonate/infant’s heart may not refurn to normal for many days, sometimes
requiring intensive therapy or life support. It is also advantageous to use
carriers having low concentrations of magnesium, such as, for example up to
about 2.5mM, but it will be appreciated that high concentrations of magnesium,
for example up to about 20mM, can be used if desired without substantislly
effecting the activity of the composition.

In a further preferred embodiment the present invention provides a
pharmaceutical or veterinary composition which includes adenosine, lignocaine
and a pharmaceutically acceptable carrier which contains up to about 10mM
potassium. :

In a still further preferred embodiment, the present invention provides a
pharmaceutical or veterinary composition which includes adenosine, lignocame

and Krebs-Henseleit buffer.
The compasition may also advantageously be presented in the form of a

kit in which the active ingredients are held separately for separate, sequential or

simultaneous administration.
It will be appreciated that the composition of the present invention may

also include and/or be used in combination with known medicaments depending

on the proposed application. For instance, medicaments which substantially
prevent the breakdown of adenosine in the blood such as nucleoside transport
inhibitors, for example, dipyridamole could be used as additives in the
composition of the present invention. The half life of adenosine in the blood is
about 10 seconds so the presence of a medicament to substantially prevent its

breakdown will maximise the effect of the composition of the present invention.
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Dipyridamole could advantageously be included in concentrations from about
0.InM to about 10 mM and has major advantages with respect to
cardioprotection. Dipyridamole may supplement the actions of adenosine by
inhibiting adenosine transport which increases vasodilation. This could be
S  particularly important when the composition is administered intermittently.
Other examples of medicaments include clot-busting drugs such as
streptokinase. As discussed earlier, the composition could be administered at
the time of administration of streptokinase in subjects who have suffered or are
developing a heart attack.
f) ' 10 The invention will now be described with reference to the following
cxamples. These examples are not to be construed as limiting in any way.
In the example, reference will be made to the accompanying drawings in
which:
. Figure 1 is a graph of aortic flow vs time comparing hearts arrested using
15 100uM adenosine and 0.5 mM lignocaine in Krebs-Henseleit and St. Thomas
Hospital No. 2 solution;
Figure 2 is six graphs showing heart, rate systolic pressure, aortic flow,
coronary flow, MV02 and rate pressure product rccovery from 30 mins

intermittent ischaemia;
20 Figure 3 is six graphs showing heart rate, systolic pressure, aortic flow,
) : coronary flow, MV02 and rate pressure product recovery from 2hrs intermittent
ischaemia;
Figure 4 is six graphs showing heart rate, systolic pressure, aortic flow,
coronary flow, MV02 and rate pressure product recovery from 4hrs intenmittent
25 ischaemia;
Figure 5 is a bar graph providing a2 summary of the results of Figures 2 to
4
Figure 6 is six graphs showing heart rate, systolic pressure, aortic flow,
coronary flow, MV02 and rate pressure product recovery from 2hrs of

30 intermittent ischacmia using neonate rat hearts;



P

a '""'v, N +l ~-, N~~aoitv G C~ wVvVO0O .~ c ~~Vﬁ ~ "
4l r Pc.r V1 EN~"" N +~~1Ge-~v~a, E..0 +- 0 o005 GEP 003
"*~E~~QN~t ~aNaClvij Ca :: ¢ ~Hv d.A O ~u .a+.u a -~
Uo n f'c- v=-NO
:I

PCT/AU00/00226

~

WO 00/56145
16

Figure 7 is four graphs showing 20min ischaemia in rat heart in vivo
following coronary artery ligation with no adenosine-lignocaine infusion;

Figure 8 is four graphs showing 20min ischaemia in rat heart in vivo
following coronary artery ligation when infused with adenosine (6.3mg/ml) and

5 . lignocaine (12.6mg/ml) at 1ml/hour/300g rat ; _

Figure 9 is a graph showing 30min ischaemia in rat heart in vivo
following coronary artery ligation when infused with adenosine (6.3mg/ml) and
lignocaine (12.6mg/ml) at 1ml/hour/300g rat;

Figure 10 is four graphs showing 20min ischaemia in rat heart in vivo

j 10 following coronary artery ligation when infused with adenosine (3.15mg/ml)
and lignocaine (12.6mg/ml) at 1ml/hour/300g rat;

Figure 11 is four graphs showing 30min ischaemia in rat heart in vivo
following coronary artery ligation when infused with adenosine (1.6mg/ml) and
. lignocaine (12.6mg/ml) at 1mi/hour/300g rat;

15 Figure 12 is a graph showing 30min ischaemia in rat heert in vivo
following coronary artery ligation when infused with adenosine (1.6mg/ml) and
lignocaine (12.6mg/ml) at 1mV/hour/300g rat; '

Figure 13 is two graphs showing the change in ATP and PCr versus time
of ischaemia duning # heart attack in vivo with and without the presence of AL;

20 Figure 14 is two graphs showing the change in lactate and myocardial pH
versus time of ischaemia during a heart attack in vive with and without the

"\/)

presence of AL; and
Figure 15 is two graphs showing the change in glycogen and rate
pressure product versus time of ischaemia during a heart attack in vivo with and
25  without the presence of AL.
In the examples, “AL” refers to compositions containing adenosine and

lignocaine.

EXAMPLE 1
30 This example compares the effects of adenosine (100uM) cardioplegia
with hyperkalemic St. Thomas Hospital No. 2 solution (16 mM K') on
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functional recovery after a period of global ischaemia using continuous
_ perfusion.

Hearts from male 450g Sprague-Dawley rats (n=19) were perfused for 30
minutes in the working mode (preload 7.5 mmHg; afterload 100 mmHg) with
5 Krebs-Henseleit pH 7.4 buffer at 37°C. Hearts were then arrested in a
retrograde mode at a constant pressure of 70 mmHg with either ('i) a solution
containing 100 pM adenosine and 0.5 mM lignocaine in filtered Krebs-
Henseleit (10 mM glucose, pH 7.6 - 7.8 @ 37°C) (n=11) or (ii) St. Thomas No
2 solution (0.2 micron filter) (n=8). Following either 30 minutes or 4hrs of
) 10 arrest, the hearts were switched back to normal antegrade perfusion with Krebs-
Henseleit pH 74 @ 37°C. Heart rate, coronary flow, aortic flow, sortic
pressure and oxygen consumption were monitored. Statistical significance was

assessed using a Student t-Test.

15 Results
Hearts arrested for 30 minutes using adenosine cardioplegia achieved

quiescence in half the time compared to St. Thomas No. 2 solution (30 vs 77

seconds, p<0.0001). During arrest under a constant perfusion pressure,

coronary blood flow was 30% greater using adenosine cardioplegia (p<0.05).
20 Faster recoveries were found in AL hearts in aortic pressure, aortic flow and
) : cardiac output during reperfusion. After 5 min into reperfusion, the heart rate,
gortic pressures, aortic flow, coronary flow, cardiac output and O, consumption
were higher in the AL hearts (Table 1). Higher aortic flows were also found at
15, 25 and 35 min against a perfusion head of 100 mmHg (Figure 1).

25
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0 5 SEP 2003 i w0 00/6143 . i YCT/ AULOOVe0216 .. ~ . F,~AWPLE 4 Table 10
bel ow shows that adenosine and |ignocaine are effective in 1-2 day old
neonatal pig heart cardioplegia. (2 hours of 2mn pulses of cf gi ppe 03 o
adm ni stered between 20rnin periods of aortic clanping). Table 101~ Arrest
Ti.me Heart Rate Recovery (s) (After 2hr Arrest) 1 8 75% 10 EXAMPLE 5 Male .
. Wstar r ate were housed in a tenperature and |i ghpermaosingdd €d room
- Food and vva‘t)er were provided $eely until the day before the experinment when
the food was withheld agnd the rats wone fasted O\Kerni ght. The ' rats were
anaesthetised with gn ijntraperitoneal injection ¢f pentobarbital (60rg 15
kg's). Under anaesthesifa, the_rats was inplanted|with cannulas in the
fermoral . vein and grtdry for&adenosi ne and |ign¢gcai ne (AL) adm nistration
and bl ood pressure reaquregeng, Jespectivel@ A fracheotony was perforned
and the rats were arftiflicia I venig! & e wet hr pom air et 60 to 70
breaths/mn. The chgstq of &t h8 ratskiwere cutiopefh and the | eft anterior
descending (LAD) corjongry att@ry 20 |ocated. A piece of suture was placed
under neat h LAD. Aftér g4 20rain baseline period) LAD of the group of
experinmental rats wgrejligated for 30m n and bl opd pressure and heart rate
nmoni tored. After 30|mn of _ischaemi a; the |igatufe was rel eased and the
heart reperfused fofq 20 mi & |In the control ratsfy no AL was admi ni stered as
shown in Figure 7. IIn the &L Enfysigon 3 pats, were used at three 25
di fferent doses of adenposiYye:E(P ;CE{BIQngNﬂ:-adsnosi ne + 12.fi nmg/m
| i gnocai ne infused gt 1 m.8hrE3@&® g rat as ghown|in Figures 8 and 9; 05
SEP 2003 wo 00~ssi 43 rgri v@ooroo~6 45 (2) 3.15 nyg/ M adenosine + 12.6
tnglm lignocaine ipfugsed@t | m/hr/300 g rat ag shown in Figure 10; and
{‘93) 1.6 nmg/ M adenosing + 12.6 ng/m |ignocaine |nfused at 1 m/hr/300 g
rat as shown in Figyre$ llzand 12. 5 Conpared tofrats with 30 min isehaem a
(no AL infusion) it{wa$ fa8ndEt Rat«AL - protasted fhe heart in a dose '
dependent manner wi{h {he Pr t &t obrategtign gepurring at the higher
doses. As the dose ¢f 1deﬁﬁs%eﬂvaa.|bni ved, +t he protection was
progressively |ost. _Eomeve@, “Bven in the worse cpse, the function of the
heart was signif capBy|better than with no AL alpne. Al hearts 10 in rats
receiving ‘AL recovef&ad|in rate and pressure. Sunpary of Adedosi ne and
| i gnocai ne during a art “#ttack in vivo During p 30 mn heart attack or
myocardi al infarcti (pf M)—Eia:\the rat nodel, Figure ~ shows that at 10 rain
bl ood pressure apprpBches gerg al_"ch_thg lasﬁ’an@a woul d be consi dered cl ose
to death. After 10 ﬁn t h® ay Tecéoveps '_"_qneP bl ood pressure increases and
19 highly erratic fem thegi haem ¢ insult. Thip recovery is probably due
to the recruitment p® foll@teral circulation. Infcontrast, whoa a solution
of adenosine and i %o:ai ne is infused into the fat 5 m n before occl uding
the coronary artery] ap sugh fall is blood pressjyre is seen at 10 mn 20
(Figure 8). Wete the phni @I W t hout receiving AL solution nearly: ~ died at
& mn, is the presgncp ong@sgj Ubi on t&e-heart|lowers its rate of
. gontraction and ni spesjonly & fewﬁeas.w'N&emrthy) there was no irregul ar
beating of the hearf aj 265 m&n & +ischaeri a;l All| hearts recovered to full
function after AL ipfupiogwas stopped (Figure 9). It can be concluded that
the heart in the 25| prpseme of AL solution was fdramatically protected
against a profound |schaemc insult elicited by pccluding the coronary
artery. The protect|ve| ef f%cL of, tge AL golutionfon the heart was rel ated
to the dose of adenpsipe. %f & he: fount @f =degnoki ne was hal ved but the

anount of |ignocaing ramai'@e C lar‘f’[‘, wore Farjability at 10 min and 20
is seen (Figure 10)f If thke anount of 30 addnosi Pe was hal ved again) the
protection was redufped|further. In all cases 0] 5 SEP 2003 wo oon6y;s ~

PCTI Al 10Df 00~' 16 46] hojeves, AL~ nfuged ®ats ful|y recovered haenodynami c
function based on b} oof pressure and heart rate [Figure 12). Two groups of

rats under goi a hpar}l attack vvitQ and withowt g solution of AL were

pl aced in a nuél ear{ napneti c re%onane% (NVR) % spectroneter and the
metabolic datay i s phofn in Fi gige tg 15.°c NVR non invesively nmeasures
t he changes i denpsi pe-rri phogphgf €2 (A2P)z ghogphocreatine (PCr) and pH
during 30 mn cof onpry artergoﬁclﬁsiﬁn.gl |§ al separate experinment on the

bench, hearts re frepze-clanp&d at @i i €nkar bgen tenperatures and

gl ycogen and | actate were neasured using routi.ne enzymatic |0 nethods, on
neutralised tissue acid extracts using a spectrophotoneter. Mjor '
significant differences (P<0.05) were seen in the hearts receiving AL
solution during coronary artery occlusion. ATP remai ned between 90- 100% of
the control values in AL hearts conpartd to 60%in hearts receiving no AL
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verapam | HCL (L-type), YS-035 HC1

(L-type) N[ 2( 3, 4-di mret hoxyphenyl ) et hyl-] - 3, 4di net hoxy N-net hyl bem(}ege%ly 2003
et haneamine HO) and AV blockers. 7 A nethod as claimed in claim®é

the AV blocker is adenosine. 8 A method as clained in any one of clains 1
ta 7, wherghboisi adenosi ne receptor 5 agonist is sel ect gdp

* N6- cycl opent yl adenosi ne (CPA), N-ethyl carboxam do adenosi ne ?ﬂ@%‘

2-[ p- (2-car boxyet hyl,~hgnet hyl - am no- 53 - N-et hyl car boxam do adenosi ne
(CGS-21680), 2-chl of oagenoa ne,

N6- [ 2- (3, 5-di met hoxyphenyl ) - 26( 2ret hoxyphenyl ] etjhyl adenosi ne,

2-chl or o- N6- cycl opept y| adewnos ne (CCPA) og
N- (4am nobenzyl ) -9-|5- mat§1y_l=| a o@lg bﬁt dbof ur anosyl ] - adeni ne
(AB- MECA), 10
([1S-[]a, 2b, 3b,4a(Sf)]] - 4- [75_[2 (3 chl oro- 2 t hifenyl ) - 1- et hyl - propyl ] am no
] - 3H m dazol e[ 4, 5-b] pyfi dyl -3%yl ] cycl opent ane cdr boxam de (AMP579),

N6- (R) phenyl i sopropyl adenosi ne (R-PLA), am nophgnyl et hyl adenosi ne 9APNEA)
and cycl ohexyl adenoki ne ( ). 9 Anethod as clgined in any one of clains 1
to 8, wherein the |pcal arfmesthetic is 15 sel ected from nexiletine,

di phenyl hydant oi n, -prifl oc n.& rocai neyp | vac aine and d ass 1B
antiarrhythm c agenfts. 100A od" gcg claim9, wherein the class
1B antiarrhythmc ent i% I calne Al rret od as clained in any one of

clainms 1 to 10, whegreiln aﬁlve ingredients (i) 20 and (ii) are adm nistered
together with a phar meceuH cal ly acceptable Garfer, diluent, adjuvant
and/or excipient. 12 A nethod as clainmed in clajm 11, wherein the
pharmaceutical |y agcegtablke carrier, diluent, a¢ljuvant and/or excipient is

¢ buf fer having a gH ¢f aRoUE Q\,tqﬂabout e 13 A\ nmethod as clainmed in claim
11 or 12, wherein the pha"[',‘rr@em'.‘l @I g/ acc@ptcab e 25 carrier, diluent,

adj uvant and/or exdi pifent€hag I%W.*qonceﬁ}rmlom of potassium 14 A met hod
as clainmed. in claim13, v@ i n the concentratipn of potassiumis up to
about 1O 15 A mg8h¢d as claimed in any one of claims 12 to 14, wherein
the buffer is KrebjHBehseleit, St. Thomas No. 2 polution, Tyrodes sol ution,
Fremes sol ution, 3¢ rt ngnns sol ution or Ringefs-Lactate. 004345865v5 0O
5 SEP 2003 51 16 A ho °as~c| aimed in any one| of clainms 11 to 15, wherein

t he pharnmaceuti cal ljag 1cc I g Cﬁr r,odid ugnt} adj uvant and/or excipi ent
has | ow concentr at i Bn$ o ne,'_S| °°17viA Phoﬁd as clainmed in claim1l6,
wherein the concem'ﬁa |onE magne umis Up to 5 about 2.5mMM 18 A net hod

as claimed in any ¢ne] of Glaims 1 to 17, whereijn the active ingredients (i)
and (ii) are adm nigtered together with another] nmedi canent. 19 A nethod as
clainmed in claim1l Nheiin the nmedi canent is (dipyridanole or a -'

|_\

cl ot - busti ng drug. D 2B A nethod as clainmed ijn claim19, wherein the
clot-busting drug |s ptrdptaki gase. 21 A et hod as clained in any one of
clains 1 to 20, whprejn @e’ésug eft gt s 3 Jeogatle/infant. 22 A nmethod as
,~Glaimed in any onefof| cl & ng 4—to+21, Wherein tjhe adm nistration in
;_;C)ardi ovascul ar app|i cgati (gjs Is achi eved by m xijng the active ingredients
with the 15 bl ood pf khevsubject and/or a subjdgct having a simlar bl ood
type. 23 A nethod ps fclainmed in any one of claijms 1 to 22, wherein arrest
is achieved by either|{ coRfinuous or intermttent delivery. 24 A nethod as
clainmed in any onef of{ cl Izt &6 23, erﬁal n tlhe arrest occurs at

t enperatures of ab ua 15¢ t adao% &Cx2@ 28 Use of (i) either or both of

a potassi um channe pen o & AgcKI st andsan adenosine receptor agoni st and
(ii) a local anaesfthgtic™ n the manufacture of |a nedi canent for arresting,
protecting and/or pregserving an organ. 26 A (i)| local anaesthetic and (ii)
either or both of jpotlassidum channel ywopeser og ggoni st and an adenosine
receptor agonist flor juse in arresti ng, protectilng and/ or preserving 25 an
organ. 27 A rxet hod fqgr arresting, protectingsarnd/ or preserving an organ

whi ch conpri ses adding a corrp05| tﬁo@nwhl ch id&cliudes effective amounts of
(1) either orebot H of] a potasssurﬁchnn I op’Ener or agoni st and an

adenosi ne reggpt orf agoni st ando(lg) _?_2’91 cd .gndesthetic to the organ.

' 004345865V5 5 SEP {2003 52 25 A]] &ga—n @'r.Estl ng, protecting and/or
preserving c osilti n whi ch ifclwudSs & fectdvd amounts of (i) either or
both of a potassium channel opener or agonist and an adenosine receptor
agonist and (ii) a local anaesthetic. 29 A conposition as claimed in claim
28, wherein the potassi um-channel opener or 5 agonist is selected from

ni corandi |, diazoxide, mnoxidil, pinicadil, aprikalim cronmokulim NS-1619
(1, 3-di hydro-1-[2-hydroxy5(trifluoromethyl)phenyl]5(trifluoronethyl)2-H ben
i m dazol one) anI od| p| ne, Bay K
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“&()-31 Y 10%) & ()-3'1 Y 10%) & ()-33' "X) |
()-3%& ()*+,rV8 1 Y 'AX | Y 10%) & ()-3°1 Y 100/) &Q)5§E|P 2003
()-3'~X "1 Y 10%)" &() 31 Y 10%)‘&'()-3,-/1235713* Y
()-31 Y 10%)" & ()-31 Y 10%) & ()-3& ~X "1 Y 10%) & ()-3'1 Y
()-31 Y 10%) & ()- 37 < >?ACI 1)1 Y 10%)‘&.() 31y
() o3 0%) & ()-33 YlO‘V) &() 3' X 31y
()MLM LO 1 Y 10 tV) & ()-3'"X 1Y 10(V) & 'AUM‘
(J-371 Y 10%) & ()-3'1 Y 10% p3& ()-3' ~X I\/NODRTU\/JNO Ax | Y
8-3‘| Y 10%) & ()-3"1 Y 10% &() 3AX 1 Y 10%) & ()-31 Y
ZARAH % & ()-31 Y 10%) & ()-31 Y
() - % °'F“13%7’¥&%°§ Y 109%)& ()-3'1 Y
'()-3 “cefgjhL, 1 Y 10%) & ()-3"| YlO(V) & ()- 3Ax&| Y
()3IY100/‘)&()3IY100/‘)&()-3-' X jlmparsiK/ 1Y
' () -3 ~X “Table D%nd Kigere- 3 show that A-L arrests in half the ime of St
Thomsas solution 33s (n=7) vs 81s (n=8). 4 out of 8 hears arrested with St
5 Thomas did not recover. All A-L hearts survived (n=7). St Thomas hearts
which recovered (n=4) had 50-90% aortic flow, 70-120% heart rate snd 90-
100% systolic pressure. A-L hearts recovered 80% aortic flow, 95% heart rate
and 95-100% systolic pressure.
10 IableS
Characteristics of Adult Rat Heart 2hr Ischaemic Arrest* Achieved by
Adenosine/Lignocaine Cardioplegia and St Thomas Hospital Solution No. 2
_*(2min Cardioplegia pulse repeated after 20 min of aortic clamping)
n Adenosine/ n St Thomas p
Lignocaine Hospital
Cardioplegia Solution No. 2
AnestTime(s) 7 33 8 81 0.0003
+5 +8
Time to First 7 360 4 260 NS
Contraction following +19 +95
Reperfusion(s)
Time to Recover 7 541 4 2400 NS
100mmHg and Achieve +46 + 3261
Aortic flow(s)
Percentage of Hearts to 100 50

Survive Reperfusion




Y 10% )& ()-3'1 Y 10%) & ()-3' ~X "I Y 10%) & ()-3stuvwyz{nR4' "X "I Y
109%) & ()-3'1 Y 109%) & ()-3'1 Y 109%) & ()-3' X "1 Y 10%) & ()-3'1 Y
109 )" & ()-3{|~nN2’ | Y 10%) & ()-31 Y 10%) & ()-3'1 Y 10% § % §pP 200X
1 Y 10%) & ()-31 Y 10%) & ()-3'1 Y 10%) & ()-3IP4 | Y 10%) & ()-3'|
Y.10%) & ()-3' AX "1 Y 10% )& ()-3'1 Y 10%) & ()-3'1 Y 10%) & ()-3' ~X
NP4* | Y 109Wposlsgps 3' AX V1Y 10%) & ()-3'1 Y 10%) & () - FCI/AU0N0226
109%)° & ()-3'~X | Y 10%) & ()-3nM  109% & ()- 10% & () - 10% & () -
1Y 109% ) & ()-3'AX 1 Y 10% )& ()-3'32Y 10%) & ()-3|[: 3/y10% & () -
/y10% & ()-  10% & ()- 10%& ()- @ 10%& ()- (  109%& ()-

L @O0%& ()- 4 ﬂﬁ&&eﬁﬁcﬂl‘é&ﬂ-ﬂ?@@@- /y10% & ()- /y10%*& ()-( )/yl0%& ()-
gK+ 1096 & ()- 10% & ()- 109% & ()- 109 & ()- 10%& ()- 10%& ()-(

FéO%‘&'(g)-cG) 109 & ( 109 & ()- 10% & ()- 10%& ()- 10%& ()- 10%& ()-
109% & ()- "& )*cGk,10% & 0 & () - 3098& ()r L09B& (}-1.10%4&
10% & ()- 10% & ()T‘J"?‘?’oé@gﬁo dnd; Fighar & ?@’ Bt ?é?s "%G}QR{%‘“%%S& ()-)?A
109 & () - 8: “Fibikaidlefon sg(néb) vi Q%6 ?n%?f% @&ﬁt&o( 7-hedft8thérebted with St
10% & () - EFGH JKLuY= 910/& & ()-10% & & ()-10% & ()-110% & ()- 10% & (
) - 5 Thomas dj . Al A-L hems survwed n=9) The smgle St Thomas

heart which recovered had 40% aortic flow, 80% heart rate and 90% systolic

pressure. A-L hearts recovered 70% 2ortic flow, 90% heart rate and 95-100%

systolic pressure.

) 10 Table6

Characteristics of Adult Rat Heart 4br Ischaemic Arrest* Achieved by
Adenosine/Lignocaine Cardioplegia and St Thomas Hospital Solution No. 2
_ *(2min cardiplegia pulse repeated after 20 min of aortic clamping)

Adenosine/ St Thomas P

Lignocaine Hospital Solution
Cardioplegia - No. 2
Arrest Time(s) : 26.44 77.86 -<0.001
+2.77 +10
(©=9) =)
) ’ Time to First 401.67 390.00
Contraction following 2B.48 ' (n=1)
Reperfusion(s) _ (n=9)
Time to Recover 549.22 480.00
100mmHg and @we 40.68 - (n=1)
Aortic flow(s) (n=9) '
Percentage of Hearts to 100 14 <0.0001

Survive Reperfusion (n=9) _ (n=1)
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In addmon, two hearts have been arrested with AL successfully for 6

(Figure 5).

'Figures 2 to 4 show the functional properties (heart rate, systolic
pressure, aortic flow, coronary flow, oxygen consumption and rate-pressure
product) during 60 min after 0.5 hr arrest (Figure 2) 2hr arrest (Figure 3) snd 4
hrs arrest (Figure 4). In all cases, hearts arrested with AL solution had higher
functional recovery parameters. After 0.5 hr arrest, these differences were not
significant except for aortic flow recover in hearts receiving AL arrest solution.

. Aortic flow against a pressure head of 70 mmHg recovered to 90% of control

values at 30 min compared to 65% in St Thomas hearts. After 2 hr intermittent
ischaemnic arrest the differences in functional recover are more striking. In AL
arrested hearts, heart rate and systolic pressure recovered to nearly 100% of
control values whereas St. Thamas hearts only recovered 40-50%. Aortic flow,
coronary flow, oxygen consumption and rate-pressure product recovered 80%
and above the controls in AL hearts and on]y' 20-40% in St Thomas hearts.
After 4 hr arrest the differences were even grater with only 1 out of 7 St Thomas
hearts recovering. All AL hearts recovered after 4 hr arrest with similer
recovery functional profiles described above for 2 hr. It can be concluded that
AL arrest provndes superior protection during 2 and 4 hr arrest and recovery in
adult hearts.

EXAMPLE 3

Neonatsl/infant rat hearts (using 50-70g 20 day old rats) were prepared
using the intermittent perfusion technique for 2hr at 37°C described in Example
2 except the pressure head of delivery and afterload was reduced to SOmmFHg.
The resuits shown in Tables 8 and 9 below and Figure 6 show that A-L arrests
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solution recovered after 2 hr intermittent ischaemic arrest. In AL arrested

hearts, heart rate and systolic pressiire recovered to 90-100% of control values

wherein St Thomas’ hearts there was only 50-60% recovery. Aortic flow,

D) 10 coronary flow and rate-pressure product recovered to 80% and above the
-- controls in AL hearts end only about 50% in St Thomas hearts. Oxygen
consumption in the AL hearts was 70-85% of controls and about 60% for the

hesrts arrested with St Thomas solution. It can be concluded that AL arrest

.pmVidés superior protection during 2 hr arrest and recover in neonatal/infant

15 hearts. |
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during coronary artery occlusion. ATP remalned between 90-100% of the
control values in AL hearts compared to 60% in bearts receiving no AL (Figure

. 13). The same was shown for the high-energy phosphate store PCr, although

15  greater percentage falls were shown in hearts with no AL (down to as low as
20% of pre-occlusion velues) (Figure 14). In hearts receiving AL over the
ischsemic period lactate, an end-product of anserobic metabolism, incressed 5-
fold whereas lactate in hearts without AL increased over 20-fold (Figure 15).
This was also supported by measuring the myocardial cell pH; greater decreases

20 in pH (more acid) are seen in hearts not receiving AL solution. Noteworthy; in

() . the first 10 min the pH fell only slight in AL hearts indicating that the
myocardisl cells in the presence of AL were more aerobic supported by the
lower tissue lactate levels. The fuel glycogen was used in similar amounts by
hearts with and without AL in the first 10 min but remained at about 60-70% of

25 the pre-occlusion values in AL hearts compared to ischaemic hearts alone. It
can be concluded from the metabolic data that coronary-occluded hearts
receiving AL remained more zerobic than those hearts not receiving AL.
Glycogen was a major source of fuel for each heart but the AL hearts
preferentially regenerated their ATP from mitochondrial  oxidative

30 phosphorylation not from lactate production. This is wholly consistent with the
functional data discussed above from changes in blood pressure and heart rate.
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PRILOCAINE PROCAINE MEPIVACAINE
) ARREST TIME 13s 21s 10.5s
| 1 BEAT 1:13 _ 1:45 0:36
AORTIC FLOW 3:12 3:35 3:40
RECOVERY
Smin AF% 67% 58% 39%
EXAMPLE 7
10 Arrest solutions were made with pinacidil dissolved in 0.05%
dimethysulfoxide (DMSO) (200pM) the local anaesthetics prilocaine, procaine,
mepivacaine and lignocaine in Krebs-Henseleit solution. As shown in Table 12
below, pinacidil was found to be not as effective as adenosine.
15 Table12
Pinacidil + Pinacidil + Pinacidil + Pinacidil +
PRILOCAINE PROCAINE MEPIVACAINE LIGNOCAINE
Arrest Time 1:28 4:22s 0:41 1:49
1°" Beat 25 1:20 0:56 2:30
Aortic Flow 8:10 4:50 6:55 4:45
Recovery
Smin AF% 0% 25% 0% 70%

15min AF% 38% '57% 36% %



s10%s"
s10%'
s10%s'
s10%s'
s109s!
s10%s'
" s109%s’
s10%s'
s109s"
s10%s'
s10%s'
s10%s’
s109s"
s10%s'
s10%s'
s10%s'
s109s'
s10%s'
s10%s'
s10%s'

)-*F s10%' & ()-*AoA gpF s10%' & ()-*}~hL,F s10%' & ()-*F
)-*F s10%' & ()-*F s10%' & ()-*F s10%' & ()-*F s10%' '(QE*FZ
)-*IL, F s10%' & ()-*F s10%' & ()-*F s10%' & ()-*F s1i g f) Uﬂé
)-*F s10%' & ()-*F s10%' & ()-*kK/F s10%' & ()-*F s10%' & ()-*F
)-**F s10%' & ()-*F s10%' & ()-**F s10%' &'()-*F s10%' & () *aE)/ F
W dossiu®96' & () - *A0A gpF s10%' & ()-*F s10%s' & ROT/AYH6/00226
*pT8F s10% s10%' & ()-*F s10%' & ()-*F s10%' & ()-*F
*F s10%' & ()-*F s10%' & (#8*F s10%' & ()-*~bB&F s10%' & ()-*F
*F s10%' & ()-*F s10%' & ()-*F s10%' & ()-*AoA gpl L, F

B8 ()-*F s10%' & ()-*F s10%' & () -*F s10%' & () -*F

*F s10%' & *I'L,F s10%"' & *E s10 cy *E
“F s1008° @gt,‘m*”fﬂgs G (%“%fbg@ gﬁ'(l?&%iz E‘P B é?é&(%) s
5 i i S °3‘E’*2€*8%}§“§°‘{‘) ¢

szse%:ua.xr)crm-m Secs(A19G) (a=R).- Furthermuare thg slower sexpysrys' () - *F

WM e R R U8 s BB s 1
s e T o i

phétestcipaffoiiéd by BLs IDean b6 egnchudetifyomithese ¢

'*m )

202020202020202020202020202020202020202020

S10% p’;éc;g“g‘p Ehfn]ﬁgf/?s %n( ;olita%% % fg‘ eﬁz:ltmg the arrest response from
adenosine and lignocaine.
) 1
Table13 :
A/L +20uM Glibenclamide A/L Alone
(n=2) (n=5)
.Arrest Time 76-120s 26s .
1** Beat 2:45-2:55 (min:s) Imin:37s
Aortic Flow 5:00-7:30 (min:s) 3min:51s
Recovery Time ' )
Smin AF% 42-53% 84%
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administering effective amounts of (i) either ‘or both of a potassium channel opener
or agonist and an adenosine receptor agonist and (ii) a local anaesthetic to a subject

5 in need thereof.

2 A method as claimed in claim 1, wherein the organ is either intact in the body of the

subject or isolated.

3 A method as claimed in claim 1 or 2, wherein the organ is a circulatory organ,
respiratory organ, urinary organ, digestive organ, reproductive organ, neurological

10 organ or somatic cell.
4 A method as claimed in claim 3, wherein the circulatory organ is a heart.

5 A method as claimed in claim 4, which is used to arrest, protect and/or preserve the
heart during open-heart surgery, reduce heart damage before, during or following
cardiovascular intervention or protect those portions of the heart that have been

15 starved of normal flow, nutrients and/or oxygen.

6 A method as claimed in any one of claims 1 to 5, wherein the potassium channel
opener or agonist is selected from nicorandil, diazoxide, minoxidil, pinicadil,
aprikalim, cromokulim, NS-1619 (1,3-dihydro-1-[2-
hydroxyS(triﬂuoromethyl)phenyl]5-(triﬂuoromethyl)2-H-benimidazol—one),

20 amlodipine, Bay K 8644(L type)(1,4-dihydro-26-dimethyl-5-nitro-
4[2(triﬂuoromethyl)pheny1]-3-pyridine carboxylic acid (methyl ester)), bepridil
HCl (L-type), calciseptine (L-type), omega-conotoxin GVIA (N-type), omega-
conotoxin MVIIC (Q-type), cyproheptadine HCI, dantrolene sodium (Ca’* release
inhibitor), diltiazem HCl (L-type), filodipine, flunarizine HCl (Ca®*/Na"),
25 fluspirilene (L-type), HA-1077 2HCI(1-(5 isoquinolinyl sulphonyl) homo
piperazine. HCI), isradipine, loperamide HCI, manoalide (Ca®* release inhibitor),
nicardipine HCl (L-type), nifedipine (L-type), niguldipine HClI (L-type),
nimodipine (L-type), nitrendipine (L-type), pimozide (L- and T- type), ruthenium
red, ryanodine (SR channels), taicatoxin, verapamil HC1 (L-type), methoxy-
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dimethoxy N-methyl benzene ethaneamine HCI) and AV blockers.
A method as claimed in claim 6, wherein the AV blocker is adenosine.

A method as claimed in any one of claims 1 to 7, wherein the adenosine receptor
agonist is selected from N6-cyclopentyladenosine (CPA), N-ethylcarboxamido
adenosine (NECA), 2-[p-(2-carboxyethyl)phenethyl-amino-5’-N-ethylcarboxamido
adenosine (CGS-21680), 2-chloroadenosine, N6-[2-(3,5-dimethoxyphenyl)—2-(2-
methoxyphenyl]ethyladenosine, 2-chloro-N°®-cyclopentyladenosine (CCPA), N-(4-
aminobenzyl)—9-[5-(methylcarbonyl)—beta—D-robofuranosyl]-adenine (AB-MECA),
([1S-[1a,2b,3b,4a(S*)]}-4-[7-[[2-(3 —chloro-2-thienyl)-1-methyl-propylJamino}-3H-
imidazole[4,5-b]pyridyl-3-yl]cyclopentane carboxamide (AMP579), Ne-(R)-
phenylisopropyladenosine (R-PLA), aminophenylethyladenosine 9APNEA) and
cyclohexyladenosine (CHA).

A method as claimed in any one of claims 1 to 8, wherein the local anaesthetic is
selected from mexiletine, diphenylhydantoin, prilocaine, procaine, mipivacaine and
Class 1B antiarrhythmic agents.

A method as claimed in claim 9, wherein the class 1B antiarrhythmic agent is
lignocaine.

A method as claimed in any one of claims 1 to 10, wherein active ingredients (i)
and (ii) are administered together with a pharmaceutically acceptable carrier,
diluent, adjuvant and/or excipient.

A method as claimed in claim 11, wherein the pharmaceutically acceptable carrier,

diluent, adjuvant and/or excipient is a buffer having a pH of about 6 to about 9.

A method as claimed in claim 11 or 12, wherein the pharmaceutically acceptable

carrier, diluent, adjuvant and/or excipient has low concentrations of potassium.

A method as claimed in claim 13, wherein the concentration of potassium is up to

about 10mM.

A method as claimed in any one of claims 12 to 14, wherein the buffer is Krebs-
Henseleit, St. Thomas No. 2 solution, Tyrodes solution, Fremes solution,

Hartmanns solution or Ringers-Lactate.
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effective amounts of (i) either or both of a potassium channel opener or agonist and

an adenosine receptor agonist and (ii) a local anaesthetic.

29 A composition as claimed in claim 28, wherein the potassium channel opener or
5 agonist is selected from nicorandil, diazoxide, minoxidil, pinicadil, aprikalim,
cromokulim, NS-1619 (1,3—dihydro-1-[2-hydroxy5(triﬂuoromethyl)phcnyl]5-
(triﬂuoromethy])Z-H-benimidazol-one), amlodipine, Bay K 8644(L-type)(1,4-
dihydro-26-dimethyl-5-nitro-4[2(triﬂuoromethyl)phenyl]-3-pyridine carboxylic
acid (methyl ester)), bepridil HCI (I-type), calciseptine (L-type), omega-conotoxin
10 GVIA (N-type), omega-conotoxin MVIIC (Q-type), cyproheptadine HCL,
dantrolene sodium (Ca’?* release inhibitor), diltiazem HCl (L-type), filodipine,
flunarizine HC1 (Ca**/Na"), fluspirilene (L-type), HA-1077 2HCI(1-(5 isoquinolinyl
sulphonyl) homo piperazine.HCI), isradipine, loperamide HCl, manoalide (Ca**
release inhibitor), nicardipine HC1 (L-type), nifedipine (L-type), niguldipine HCl
15 (L-type), nimodipine (L-type), nitrendiﬁine (L-type), pimozide (L- and T- type),
ruthenium red, ryanodine (SR channels), taicatoxin, verapamil HCl (L-type),
methoxy-verapamil ~ HCl  (L-type), YS-035 HCl  (L-type)N[2(3.4-
dimethoxyphenyl)ethyl]-3,4-dimethoxy N-methyl benzene ethaneamine HCl) and

AV blockers.

20 30 A composition as claimed in claim 29, Wherein the AV blocker is adenosine.

| ) 31 A composition as claimed in claims 28 to 30, wherein the adenosine receptor
agonist is selected from Nb-cyclopentyladenosine (CPA), N-ethylcarboxamido
adenosine (NECA), 2-[p-(2-carboxyethyl)phenethyl-amino-5’-N-cthylcarboxamido
adenosine (CGS-21680), 2-chloroadenosine, N®-[2-(3,5-dimethoxyphenyl)-2-(2-
25 methoxyphenyl]ethyladenosine, 2-chloro-N°®-cyclopentyladenosine (CCPA), N-(4-
aminobenzyl)-9-[5-(methylcarbonyl)-beta—D-robofuranosyl]-adenine (AB-MECA),
([1S-[1 a,2b,3b,4a(S*)]]-4-[7-[[2-(3-chloro-2-thienyl)-1 -methyl-propyljamino}-3H-
imidazole[4,5-b]pyridyl-3-yljcyclopentane carboxamide (AMP579), Ne-(R)-
phenylisopropyladenosine (R-PLA), aminophenylethyladenosine 9APNEA) and
30 cyclohexyladenosine (CHA).
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40 A composition as claimed in any one of claims 35 to 39, wherein the
pharmaceutically acceptable carrier, diluent, adjuvant and/or excipient has low
concentrations of magnesium.

25 41 A composition as claimed in claim 40, wherein the concentration of magnesium is
up to about 2.5mM.

42 A composition as claimed in any one of claims 28 to 41, wherein the active

ingredients (i) and (i1) are administered together with another medicament.

43 A composition as claimed in claim 42, wherein the medicament is dipyridamole or

30 a clot-busting drug.
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