Stabilised 99mic Conpositions Field of the Invention
The present invention relates to stabilised 99nilc

WO Bdé/oqainar maceut i cal conpositions of 5 PCT/GB2005/003975
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99nmlc-tetrof osm n, which include an ascorbic acid or
ascorbate radi oprotectant, in the absence of an
antim crobial preservative. Lyophilised kits suitable

for the bul k preparatjon. of ogqul tiple unit patient
doses of the 99nilc-t '#@éﬁ—é&ﬁéﬂ&ﬁms ' ceuti cal
conposition are al so disclosed, together with
processes for preparing such unit doses fromthe

I maalohh%qgvghlll g vial. 0 Background to the Invention
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reactants, which are designed to be reconstituted with
99nilc- pertechnet ate (TcO4 ) froma supply of 99nifc to
give the desired sterile 99nifc radi opharnmaceutical in
a Bpelggroendigibenvemtiont eri | e sol uti on of
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These kits for the preparation of *™T¢ radiopharmaceuticals permit the user to
maintain stocks of non-radioactive, lyophilised vials containing the necessary
reactants, which are designed to be reconstituted with 99"’Tc-pertechnetate (TcOy)
from a supply of *™T¢ to give the desired sterile *™Tc radiopharmaceutical in a facile
manner. A sterile solution of *™Tc-pertechnetate in isotonic saline is obtained by

elution of a technetium generator with sterile saline as is known in the art.

Kits for the preparation of *™Tc radiopharmaceuticals typically contain:
(i)  aligand which forms a metal complex with *™Tc,
(1))  abiocompatible reducing agent capable of reducing pertechnetate, ie.
Tc(VII) to the lower oxidation state of the desired **™T¢ metal
complex product.
The biocompatible reducing agent for the **™Tc pertechnetate is typically stannous
ion, ie. Sn(Il). The kit may contain additional excipients, such as weak chelating

agents (such as gluconate, glucoheptonate, tartrate, phosphonate or EDTA);



o The bi oconpati bl e reduci ng agent for the 99nic
pertechnetate is typically stannous ion, ie. Sn(ll).
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weak chel ating agents (such as gl uconate,

gl ucoheptonate, tartrate, phogphonate or EDTA);
stabilisers; pH adjusting agents; buffers;
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CaRélasddiinwS Hgs51 yophi | i sed fornulation: Tetrof osm n
0. 23 ny St annous chl ori de di hydrate 30 ng 5 Di sodi um

subsalicylate 0.32 ng Sodi um D-gl uconate 1.0 ng

The Myoview™ kit is a 10 ml vial containing the lyophilised formulation:

Tetrofosmin 0.23 mg
Stannous chloride dihydrate 30 ug
Disodium sulfosalicylate 0.32 mg
Sodium-D-gluconate 1.0 mg
Sodium hydrogen carbonate 1.8 mg
pH on reconstitution 83-9.1,

which is sealed under nitrogen gas USP/NF in a 10 ml glass vial, which upon

reconstitution with Sterile Sodium (**"Tc) Pertechnetate Injection USP/Ph.Eur., yields

1 99m

a solution containing the heart imaging radiopharmaceutical "™ Tc-tetrofosmin. Thus,



Sodi um hydrogen carbonate 1.8 ng pH on reconstitution
8.3 - 9.1, 0 which is seal ed under nitrogen gas USP/ NF
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Sterile Sodium (99nifc) Pertechnetate |Injection
USP/ Ph. Eur., yields a solutiom containing the heart
i magi ng radi opharmaceuti cal 99nilc-tetrof osm n.
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radi oprotectant. A ready-to-inject or "conjugate"
presentation of Myoview(tm) has been on sale in Japan
ate"
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[ Nucl . Med. Comm, 20, 480-Abstract 84 ( 1999)] report

t AgPrhif acid ptrponsentiationtaf P Oane/atI(7 A anmelaper t echnet at e
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purity (RCP) of 99nilc-tetrofosm n. Miurray et al
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urities. Murray et al and the Package I nstructions
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nﬁjgdle is rk place, gp that 2m of air is drawn i
trygtions of theiMyqydew eyl aii‘r%z@tetthaé agr g deibgratel)y érwwrceﬁhﬁ vial

' &uﬁr%dx‘é%ﬂsﬁﬁltlgﬂtt@{)@\q Q|t1¥ égrobgégxgsl TRt LS deﬁ%&%kﬁ%é\ﬁﬂg 2ml

of oxygen inhibits on. Pat el
[ of thie bEadspkate Bas vhenh a velﬁﬁ(ed()lp 1%9)152:3350(&9!%{)1] ofragiedtawn into

er |l t.s..of mrer Myovi ew | M vi al s,
Vil Rt sl o B Kandt of (R oo i e e Hpiqsadiolysis, and
Wﬂlﬁﬂﬂ‘l@@ﬁtkﬂdﬁﬁtl&l SRGEer inRivits ¥his degth@ahi vity (up to 18
GBg of 99mTc) is successful, but do not nmake cl ear

what restrictions were nmade on the 99nic- pertechnetate
gﬁeﬂglreéta?fl .Nucl.Med.Technol., 26(4), 269-273 (1998)] report the results of a study

of commercial Myoview ™ vials, and conclude that reconstitution with twice the
manufacturer’s upper limit of radioactivity (up to 18 GBq of *™Tc¢) is successful, but
do not make clear what restrictions were made on the *™Tc-pertechnetate generator
eluate used. Such greater radioactivity levels are said to confer benefits of reduced
radiation exposure for personnel (one preparation instead of multiple preparations),
and reduced variability in QC results. Murray ez a/ (cited above) in fact report that use
of radioactive concentrations which exceed those of the Myoview ™ Package

Instructions lead to poor RCP results.

WO 02/053192 discloses stabilised radiopharmaceutical compositions, which
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el uate used. Such greater radioactivity levels are
said to confer benefits of reduced radi ati on exposure
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preparations), and reduced vaaiability in QC results.
Murray et al (cited above) in“fact report that use of
radi oacti ve concentrations which exceed those of the
MPRRTEE( t ) Package Instructions |lead to poor RCP
resul t s; or h6¢l oses stabilised
radiopﬁ%%xg%euﬁggg%gggﬂ %§1tions, whi chconprise: (i) a
99nilc nfd al a mdinprasgtar(tiwhiclacanagtisep asebehit acid, puri-@minobenzoic
conpri ses ascorbic acid,. r -amnobenzojc acid or. )
genti sic aci¥id OEealss Atidy grr SUrtheFRIAh B PICOmBaLIpFasion;
cati on; iy | dne ?More antMRIcFotAA prleRADEAdr BRRRAS(IYAL | ves

of formul'a (1): OM(l) where Ris Cl-4 alkyl, and Mis
H or a bioconpatible catd pn. The Exanpl es of WO

02/ 053192 include the pféparation of stabilised
99nilct et rof osm n conplex.conpositions via the addition
of radi oprotectant an i mcrobial preservative
solutions to conventis®saal Myoview(tm kits. No

speci fic exanples of |ypphilised kits containing both
tetrofosm n and a radi oprotectant are disclosed in W
02/ 053192. The Present | penti euherclRes Of.LsRY1

invention relates to kits for the preparatjon of )
stabilised 99nic-tetrofosnin radd ¥bisdt Ang Bigepmpatible cation.
conpositions, together with a process for the
preparation of unit doses of 99mlc-tetrofosmn.
SbhevExagnytléseo foV 00260033 92 énclwtedbeliprepattiore ebstatilisedt’ Yic-

vailability .of a 99rnTc radio rmaceyti cal  agen
B R domna ¢ SupienS vl b SO RGP et ogrotre L an
r infierobiaV pleYerOitiBXoTgi o3 ot cof@erltiotill MTBAEW™ ke M&HGRcific
the 6 hour half-life of 99niTc neans that half the

rerampiastaf ophilispd kits gantainips bobetetrefospinoanidderadieprotectant are
4 a95R3 44 W 588831 5.

The Present Invention,
The present invention relates to kits for the preparation of stabilised *™Tc-tetrofosmin

radiopharmaceutical compositions, together with a process for the preparation of unit

doses of ™ Tc-tetrofosmin.

Solving the problem of extended post-reconstitution availability of a *™T¢
radiopharmaceutical agent means that, at reconstitution, the initial level of
radioactivity of *Tc must be high. That is because the 6 hour half-life of **™Tc
means that half the radioactivity which will be used to provide the diagnostic image is
lost via radioactive decay every 6 hours, and hence only 1/4 of the original
fadioactivity will remain after 12 hours have elapsed. Such high levels of
radioactivity for extended periods pose significant potential radiolysis problems for

the **™T¢ radiopharmaceutical composttion.
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radi oactivity for extended perdiods pose significant
potential radiolysis problensfor the 99nilc

rﬁgiggharnaceutiégl coggﬁs'tion“The present invention
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COMPE3dttd fMhin hBG SRBIEQich el sRIa5 N ol 8o drAdHiiBH!
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| ahel.l i.ng, of .t 99nir.c or radiolysis. By.using the :
PSS i Be PR omohons el prestaitanBin. i § possible
i & ;ﬂ@ﬁ)‘ﬁg lhecuseful MEQIAshst-RRIIMRIMg, bV dn8lithRicreased *™Tc '
post-radi ol abel ling, even with increased 99mlc

r diogeleyd activiiglgvelst y | evel s. Detail ed Description of

the Invention. In a first aspect, the present

i nvention provides a |yophilised, non-radioactive kit

whi ch upon reconstitution with 99nfTc-pertechnetate
sDbtatledDegpiripéion af giedividntised 99mict et rof osmin

I Bl RRDAPEBC Bl lpr&sBht IHANIRGHR ;dev‘i’c[bs a39bphilidel, MAVaBRative kit
fornul ation conprising; &I tetrofosmn; (ii) a 0

r whicbpiper sesoagiitutitiosish T T opederboetbiesoltiod goves a stbilised " Te-

t -\ ' ible.cation;. (ii. :

pieGe RSt Rt ERRP b iR, i iy rib adormaon
acomapnivig: ef fective to ensure that, when the kit is
reconstjtuted with saline the resulting solution has a
pH in the rEHQOSBIY to 9.2; with the proviso that

nei t her ) he, laloppREcthiteh I Hont §4oRHiOSTH Br a salt thereof with a
radi ophaf maceut i cal conposition contalns an
anti m crobi al preesmputiile vgionBy the term "tetrof osnmin”
is neant..the ether-substituted di phosphi ne chel ating
agent 1(1). 6?1\*”8\?\2’?9%%&:%5?95‘?@? ) phosphi no) ] et hane,

shown: @) CilpHSadj{ﬁsﬁﬂ%h nt {HarCARBTRK eFfédtive WTESsuld thafl Yhen the kit
the preparation of 99mlc-tetrofosmn, ie.
is reconstituted with saline the resulting solution has a pH in the

range 8.0 to 9.2;
with the proviso that neither the kit nor the **™Tc-tetrofosmin

radiopharmaceutical composition contains an antimicrobial preservative.

By the term “tetrofosmin” is meant the ether-substituted diphosphine chelating agent

1,2-bis[bis(2-Ethoxyethyl)phosphino)]ethane, shown:

VARV

Et P

\ / OEt

which is used in the commercial **™Tc kit for the preparation of **™Tc-tetrofosmin, ie.

#MTe(0)y(tetrofosmin),” called Myoview ™.



99nirc(O) 2(tetrofosmn)2 + called Myoview(tn).By the
term"radioprotectant” is neant a conpound which

WO 20061064135 degr adat i on reacti ons, such as redoxPCT/GB2005/003975

10

15

20

25

30

processes, by trapping highly-reactive free radicals,
such as oxygen-contai ning free radicals arising from
the radiplysis of water. The radioprotectants of the

e AR Ao @ MR R Y B BRR I ch HRBRCRebidiion.

ereo
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positively charged counterlon is also'non-toxic at the

I Biopr&ectalits afthe pckeenCentidt lafeadvlitably @hosed fromh sdcoait 8did and
to the mammal i an body, especially the human body.

Exatsphareofofitlsaibioathpatihilocaivpat i bl e cati ons i ncl ude:
the alkali netals sodium or potassium the alkaline
earth nmetal s cal ci um and magnesi unm and t he anmmoni um

| By .théVearh Ebioesmpatibte©catidnl’ ¥ rdefd hiposifvely ehaged colinbdtdn which
potaSS|un1 nost, preferably sodium By the term
B Gripth it 8 ippissh negativelychargsd pnighicaaony, Mgersgais positively

S Ul'uﬁ?é?iox Iuﬁf%ﬁoﬁ sl ﬁ&hnto%c aTﬁ{e\peéalreqq{OEWt}@B@e ditable for

ation states of technetium iC
n@dmﬁlmtnatmmto thh enanevaliandddgespepial hritle hmnamebsdy tExagles of

Bl b AT B e RPES s e

s @mihwe esihhml@m t8ciugPsH Uk dHeSiu? Bhd the 2BHRATI B GorR CPferred
f or mam di ne sul phinic_ aci st annous i on, Fe(ll) or

chiorgmpatibde entions Ajsspflivmeandenatassiant, most preferablyprdjun.
stannous salt such as stannous chl oride or stannous
tartrate. The term "l yophilised" has the conventiona

”B?rt‘lhé‘tgnn"ﬁlocé’mf):itﬁﬁ@ it i CAERRS irkd R h d%'éﬁtfs%[tﬁ{guor

oné which i's prepared in a sterile mann By the term
" gaduétmincofdis(WlI) pertsbnatateity BWwer sxideton statas affechnetibing which is

h { th t 1l
- e s e R St 5 08 pistation tadhe an
aﬂiahﬂﬁ&l@ﬂ Bbdy, ehFREAR RS hiBar B yab $ieabfxdbchirdéduS AR include:
bactericidal properties, depending on the dose.

Asrdivmn dithionte, spdwarbisulphite psoprhie acidyformarmidjne spinhinie acid,
' E}Qﬁ:ﬁ}ug 1(“,] %e@f)%w'ﬁ(ﬁf The biocompatible reductant is preferably a stannous

-salt such as stannous chloride or stannous tartrate.

The term “lyophilised” has the conventional meaning, ie. a freeze-dried composition,

preferably one which is prepared in a sterile manner.

By the term “antimicrobial preservative” is meant an agent which inhibits the growth
of potentially harmful micro-organisms such as bacteria, yeasts or moulds. An
antimicrobial preservative may also exhibit some bactericidal properties, depending
on the dose. Antimicrobial preservative(s) are typically used to inhibit the growth of
micro-organisms in the radiopharmaceutical composition post-reconstitution, ie. in the

radioactive diagnostic product itself. Antimicrobial preservatives are, however, also



m cro-organi sns in the radi opharmaceuti cal conposition
post-reconstitution, ie. in the radioactive diagnostic
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however, al sosonetinmes used tq inhibit the growth of
potentially harnful mcro-organisnms in one or nore
nponents of such non-radi pactive kits Erlor to

r wgmwﬁ torinhinpthegrorgbplrotytiely hamrinl BicEy-orgavissen one or
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incorporation into a Iyophilised kit desi'gned to
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i RREBLTRSFEL 52l a% H BeRiR0) SR S5
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af fect the radi ochem cal purity (RCP) and hence the

bmay slsp deim mietal eoraplexesvidh ~ t he 200 mryttbereBroaduerselyrftect the
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formu I'ncreases em cal
| tetofiatin. iheipirasepceod] aarantimicrébitl mésehagee irethe fokmeulition also

oxygen or sul r at m abstractio hosph| nes
01‘“% eé‘f‘?sd‘;%%ﬁﬁ ﬁ%h ¢ mCP@P%FtEIIH&%ﬁ‘éH°P “m%g sE%GUp &0
ey eRba Exg?llig%dxﬁ %sd%ﬁ&&*%} ﬁxe%ﬂbép%ﬁie@ of RlirofU4HRA

admnlstr via direct |nject|on|ntothe

bl oodstream The | yoph| I | sed kit is designed to be
reconstituted w,t hste ert.echnetate

SRR b Pt s e SRR E B EALP S B o L gt human
AadifinkitiaOth, . t@WdﬁeétQhﬁBMfﬁﬁn@@l{B BiosdgtRhmONTN tydphilised kit is
further mani pul ation e 99njic-pertechnetate sol ution

i designsg |t bg regengtitytedcwtip sierils e "Eaperfeshnetatg dTcO4) solution from a
bh‘?g 3%81‘56%@ cg%ﬁ%ljﬁio?rto 1§e sfothiog ﬁﬁgﬁcfo?lﬂ&ﬁla% addm(rjnstratlon

arraceu I Cal IS suspen
OWltHOlﬂSﬁirl\hed maiiationat Tﬁlhegg'e"bcnpﬁmchn@atel slution is supphed in a

eI T .
dWﬁféﬁrfﬁ@fa&opﬂ%a@b&i&m%héﬂéhﬁecpﬁf d'lés%[veﬂssu%H AR Iﬂlxeyco%bosmon is
|;Aecta e carrier I qu uid such as sterile,

)Gg@gwaﬂevetwvaﬂéc, f€o can e eitgitmmnteredntoaﬁ@emamn@bamtbpdﬂ without

%x tasorsan dlg omf‘c:nh[ RYe gcyc%rr}lt ol’lcsa erbe s%% Lanar 1nJectable
{hat Ot hEF produc ﬁ’] eetion s Aey

i G@haﬂh@n@rsuélohs hm@d Qj’ylr@en ffsﬁé \ﬂﬂéﬁﬁﬁsmﬁ:@h(bﬁ,l ANa@feo® €olution
Osrucgoarsesaline (which may advantageously be balanced so that the final product for
injection is either isotonic or not hypotonic); an aqueous solution of one or more
tonicity-adjusting substances (eg. salts of plasma cations with biocompatible
counterions), sugars (e.g. glucose or sucrose), sugar alcohols (eg. sorbitol or
mannitol), glycols (eg. glycerol), or other non-ionic polyol materials (eg.
polyethyleneglycols, propylene glycols and the like). The biocompatible carrier may

also comprise biocompatible organic solvents such as ethanol. Such organic solvents

are useful to solubilise more lipophilic compounds or formulations. Preferably the
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mannitol), glycols (eg. glycerol), or other non-ionic

pol yol materials (eg. pol yet’h)ﬁ €énegl ycol s, propyl ene

gl ycols and the like). The bioconpatible carrier my
abi9eoTERH{MG easTigr 1s PYiogeR-{lsP &vatsr derniniecEen, yEoHRTEC salipk on8n aqueous
e I h [ 0 tg ar eful. - .
s%)tpii}g’?l ?Osl,lg%ﬁr]br‘gg %ﬁ%g%ﬁ‘?l 41)::69%1’0%08%?0%@1‘%?% %attlib})eng?mer for
Pinehe¢rmins ynjediini io caighdy ibtie @agd 4.0rtoi 19.9y The diocbmpstible carrier
water for injection, isotonic saline or an aqueous, ]
ePISEARRY Somprisen an AQUEGHH; ARl aomost prréeraly gompgises isotonic
bi bl . ' Cor C - . _

ot RERPRib! PhedAb g calel VG Biffer REHBE, crfploved in the
cabsenerof pnahemairblialqoeservaties. an aqueous sol vent, and

nost preferably conprises isotonic saline solution.

The bi oconpatible carrier of the present invention is

eTRd BiYESE thdplebiéht ARIBAGECRhpritR aaNfthBTE 66RBhA& containing the
preservative. The kits of the present invention
cenmpdsiwnpfhg firshérabediment. hbe tetrofsaiininrag bt either free base or

c jtion of the first enbodi nent.. The, tetrof osn.

RIP A foorthat OF s LRl B R eHws? il FSige Shigh upon
badditidres fithé eshdtiufy indagdb@arhinetan®ionl (i.6 afigthokchdigegiving
u&gn addi tion of the technetium. undergoes

t

REFERIATPGIct- oPrefarably, the tegofosmim avigdyce dasa fogm Siitable
d@(ﬁit&fiﬁé}s Qfqu%twlga; ﬁfe%}éeﬂpcll ¥nd fdAGe P@xﬁl{ipﬁﬁﬁ%@n@n&:&] isgaﬁile integrity

free base form Suitable contalners are those
amrel/ gaadieactva dafen phis petiondlyraniindre headspaceo astegr nitregen or

- er e pahaap g SRe S Sl eSS §Big & St A
apeRriRe AL ¢dnfinddélh dpim aBsledV fal) diRYE (1fga8 BloHt 41688 is

by syringe. A preferred such container isa
sepuRet @ewite an overpeal (ipicalinof dlemipaem). | Siivh cohigingrschave the

| o ' I .ypi cal |l f.al um.ni ‘
AR R alab A R B A vl Bt Wl pamee
cthe hisidspacergavot detaasslutieuum i f desired eg. to change

t he headspace gas or degas solutions. The
non-radi oactive kits nmay optionally further conprise

aficl §dr0Ra] 0aCAPQRGRE ropﬁéﬁF’lé}?.ﬁlr%exﬁ {cﬁlg;%g{é%h?ﬁigﬁallpo?lgoréents such

pH adj usti ng agent el at or
caospivanschalto hHralctting mggit o fillero A Gransaheletak’ is o pinpsund

W 1r<]:h treea% snrglt)ildijnt]o fgrl?ne 2 weak g(l)ns1 lleQ %Velt(i’il tgé/hntegt?m, then is displaced by the

ligand. This minimises the risk of formation of reduced hydrolysed technetium (RHT)
due to rapid reduction of pertechnetate competing with technetium complexation.
Suitable such transchelators are salts of organic acids with a biocompatible cation,
especially “weak organic acids” having a pKa in the range 3 to 7. Suitable such weak
organic acids are acetic acid, citric acid, tartaric acid, gluconic acid, glucoheptonic
acid, benzoic acid, phenols or phosphonic acids. Hence, suitable salts are acetates,
citrates, tartrates, gluconates, glucoheptonates, benzoates, phenolates or phosphonates.
Preferred such salts are tartrates, gluconates, glucoheptonates, benzoates, or

phosphonates, most preferably phosphonates, most especially diphosphonates. A



ligand. This mnimses the risk of formation of
reduced hydrol ysed technetium (RHT) due to rapid
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conpl exati on. Suitable such transchelators are salts

of organic aC| ds wth a bi ocoﬁpatl bl e cati on,
especially "weak organic acids" having a pKa in the

r iRfpared sueh transchglatanise ssliehclieenic agigavitl aiqcampatildle cation,

aé:s gélgl g)? cﬁlhm%!&cohﬁe.a?m%dd ttl%ﬂél%'i‘éfggg& ggﬂscﬂél&s&? S Sgsrulfosahcyclic

oni c acli enz eno
pitm pheutti ther@of with a bRytegpatible tattone Tﬁv@| drSno’ié erafBtlaioSmay be
C|trates tartrates, gluconates ggtonates
blésed état:@gbmsm andhedetepfoppindeits @ﬁ ese iaVerrtjoadnest preferably

S %ohﬁﬁﬁart 3hoF F]ocﬂl!lﬂi%oﬁ%gzﬁrc !afécaﬂﬁ %gélg&aélﬁcc‘dnate.

ben at es, or osp onates, nost-prefe
phosphonat es, nost especially di phosphonat es.

eferre such transgchel ator is a salt of gluconic
Ag’irledtenw Pﬁ adiysf1gg BEgLt GRS ASoMmReNNd QLB 9 %;FO@BBWE%“SGM to

géﬂéﬁféﬂﬁﬁﬁhe pH o@% febSRBlutdd 16 BWiftth Eéc%ﬂﬁEEQin%s‘J(%pﬂ)l%x1mately
5-sul fosalicyclic acid or salt thereof wt

bpld édm@alt(h Difer lnamancer mamalian adorieistrataoms cSmllahchsnsh pldyadjusting

Sttt RN s B Pulrihy o8 2l bfoshate or IS

CREbHE@YERy@EhyDath httiRuE ] mﬂ)h@ma&@heammtcéaﬁ%w Bhses such
gl uconate. The term "pH adj usting agent” neans

CWSWC%POW%SWIEWC%W&MG@X%@‘f*l}PfePEa fémfméect Pt
el TS, BECORRLHAGE g el o i SRR bRarbonate
mamTaI ian adm nistration. Suitable such pH adjusting o

2@% ﬂleatgme ﬂ' ﬂ? Qla?r{{r{gc gl{nléa%gl:l g };l\,gégc[% ! %E:l b%llggg ];geernt which may
r faBiYig4te ﬁiéf@iahﬁiﬂdﬁﬂ‘g Rleler s ﬁ%a&]tmaaﬁd IRSPRLIRESHT slﬁableyﬁners
accept abl e bases such as sodi um carbonate, sodi um

binekudp @mgaénmaltmsmhﬁségdmmhé@ide mqowetfeesqlehie sugars or sugar

f h
R TS st —

"k} hB6 funcﬁoﬁﬁﬁﬁlﬁlkﬁlg&@&itm piéfféreadl Juyh acSRhd@idndiller is sodium
bul ki ng g}ent which pay facilitate materi al handllngt
#18

d‘E}F‘l‘rh@n"}ﬁ? deferEd hltfa%FhF prssHIt InveRtemeommsifetabies te facil
no r
e R G S R
sthe doaldunctmint fdke sodramrbi¢avbonate. t r ehal ose. Certain
pH adj usti ng agents may al so function as bul ki ng
agents. A preferred such dual-function filler is
SPRH inBd1PoRiticAbPe PaliGhrotEhtan ieckilsl df $hé’f§re§é?@ iRER$SMMas been

invention conprise a filler ,to facilitate
found to confer the advantage that the *""Tc-tetrofosmin complex is prepared in good

RCP and with good post-reconstitution stability for up to 12 hours post preparation,
without the need for the air addition step taught by both the prior art and the
Myoview ™ Package Instructions. This is a useful simplification, since it removes a
process step which means one less manipulation and hence results in reduced radiation
dose for the operator, as well as being quicker and easier to carry out. The air addition
step is also somewhat unusual in radiopharmacy practice and hence there is a risk that

it might inadvertently be omitted, with consequent adverse effect on RCP.
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tetrofosmn kits of the present invention is the dua
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of a radioprotectant in the ki s of the present
i nvention has been 5 found to Confer the advant age
that the 99nmTc-tetrof osnm n conplex is prepared in good

RERE congeniration 96 sslionsetectaptlon giq 1pthe Kk @ttmqefw mrvsmlws

t

LSBTGS (B2 mBLERARIR 0N BN mbhie, BES br@aplytiooas
Mod)t() Eemplan) Folaascanpec doid; tthis coirespsndsThiasuitsblacerseftmdtion of 0.05

o0 TBHERY S (14 Bl i RBHTESFRIL P 4O 1§ el

reduced radiation o dose for the operator, as well as
bei ng g Jcker and easier to carry out. The air
aWdienitlom s"fcepatnoﬁosaus vadepnhewhaceutical o fithis mmentlon is administered to a

B RERERE AR BHE B fS: ey Dy Lo ¥ fst S bt ot 185 10
aﬂYEI MB(?(SLB?inCQ)W IeReddd EnSERNE SWHeh aést @R Stfess injections are
radloprotectant for use in the kits of the present

| adreintstesed o the spmgidpy, the b doseshould bed Bard44 MRq £-4BmEi),
%%e& @gg sggon%% of §8531 ﬁrlﬁh @bg ngl‘lggl%g? tcl}?prgxﬂ‘?ately lto4

I ascorblic acid, thls orres 0
smuratalta Elonce e ittiad ¥ "Gt aQidE i dlels(ﬂébllmﬂc??ﬂi“

o R R ag e iR RIS B U P CHe P ReR b Fion o2 n the fange 8.2 to 100

" agioRHRh RARW mﬁﬁiplmoshrgb fPorh MRt PeaPat RATV B §4 & BBwing
human elng, a ui t | e anount ~of radloact|V|ty

fDrkﬁ@?«naél@dctlvgdena)mfe TEnhge from 185 to 1,221 MBg (5-33
nCi ). For heart imaging, when rest and stress
injections are adm ni stered on the sane day, the first

doselysphiliball o8 plddnt hﬁa:nﬁ&n ﬂszbré@ably foehlhRwadublythat the pH
second dose of 555- 1221 (15-33 |ven

apithe el ﬁa@rewyrefomtwqﬁo\mﬂswn@f ay sahp@ 0 q &, mpstirefprably 8.0
a[ﬁr ﬁlts 'n¥éah§/ Hap zﬁl@ﬁ tﬁé ﬁtﬂ k)f&%n??ﬂ-g orbic acid 1? an acid, the

arnaceu e nmpositions o e resé
i ame\mt iof pHi asljusting hgent ae@e t®badjostdd OT KB, neakﬁsa:dy to ensure that

rmits mul | e dosi ng,fro e .sa reparati on even,
@Pﬂguum&& ﬁgthﬁdﬁlt f?’ﬁe r{E rﬂgl&ﬁ%rhev@gﬁ é§§Pf§%mmm<ast -Tegqastitution
I ytamhty dna%dumnty%r %Jﬁ%npﬁcﬁﬁlﬁﬁhaﬁ&y QR th&RtairedPASr AR Yuch kit
formul"ated such the pH of the solution on

r onlation fari aownw Vtuﬂ nmeeﬁatl@r lsw*qnne Exgmgle(?, wdich ﬂ_nows that the
& rﬁ%urﬁ ro?%oe({l ca?bona%echag to be sca eg ur];esggﬁﬁcanﬁg bvg\nﬁﬁ %onventlonal

IOpFO ec ascor bi ¢ aci an a
Myoview ™ 10 ml v1al formulatlon The present inventors have found that, for a 30ml

vial kit, increasing the amount of ascorbic acid to 5.5 mg/vial or decreasing the
amount of sodium bicarbonate to 10 mg/vial results in freeze-dried cakes with an
unacceptable visual appearance. This is believed to be due to the low glass-transition
temperature of ascorbic acid (-54 °C), which probably reduces the glass-transition
temperature of the formulation. There is therefore an upper limit on the amount of
ascorbic acid which can be added if an acceptable lyophilised kit is to be prepared.
Significantly higher levels of sodium bicarbonate were found to be necessary to

accommodate ascorbic acid and yet still give an acceptable lyophilised plug.



anmount of pH adjusting agent needs to be adjusted.
This is necessary to ensure that the optinum pH of the
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post-reconstitution stability fnd suitability for
atient admnistration, are” ntai ned. A preferred
guch kit formulation for a 30m vial presentationis
glberrdiaproteeianss et the PigsPRLiNGIEAR araremmereialyayaitablsrirom a
S B bER SRR N ol Aih SubBe EAUER o BB oy G Y
f bthga{aymZazﬁhd7(ir)d§elr5t(199ﬂb¢nt Reid ehave found that,
Oml_ vial Kit asing the t of ascorblc
= vt BPeL 150G o0 g, s ZhE v CDRD Bt Hvab PR rolves
b z
e RN B P B e L AL RTNEE By freg radica
badditereef exoess ethyliwinybethéraisingm fjtamdicakiaitsidrias descnbed in
t erature of ascorbic acid (-54 0C), which probably
rgnﬁe §'the glass-transition tenperature of the
formul ation. There is therefore an upper I[imt on the
amount of ascorbic acid which can be added Lf an
acceptabl e Iyophilised kit is to be prepare
[ [ [ wer e.
P e bAoA S BLon S YL BE RRVRLGh (i
ythie lgdphhlise(ij Ifotﬂlummo?(m' et fasl embodirpént] m{wéalpﬂ,wgeﬁllb €ontainer fitted
Bty arPuiiad P RS HUHBER oF SBUppE Meilst maintaining
Fﬁél’if&fl&%t?x@ﬁg};ﬁxﬁhP k8 Ps?foﬁﬁul%{%ilgﬁ?iigﬂsgf wurﬁTﬁRe iefil d&ks of
hong
[ SYRe-tetrybpsmin sastiephatraire@ion can Moobtained fem264ngle RDO) ].
The usual synthesis involves first preparing
1, 2- & 7?(phosphi no) et hane or H2PCH2CH2PH2, fol | owed by

f TRemuadicsalkitadd td bOsufBlie@KERSEst e *Mﬂhst\iﬁd]éigmﬁ%ﬁﬁfy hi gher levels
u5|ngla free radical initiator as describe Exanpl e

10f pdioactivalyopnd asqpeeater qusma? issettion thanthe emw,gn@madi es
aMI%L/ fely@Q5e hta#){@?éf ﬁ)l? t ng ?gre SXREIH oi‘ ?(? gn 50 cm®
formilation o e in-a

stauink gpreferdbiy 2@to 40 ¢m3e chosa ﬁl’efeaab(tﬂ' 86 tihé vmlhmethcecdntatlﬁer is

difi d | . t 0 S whi | st
i wth o R alnserion ek ighitaye Kan aplA Pe@ones it 2 hypodermic

f fdelel (@1geAl campEd-bA3EptdintsCal 3fstifht patient doses of
99nrc-t etrof osm n radi opharnaceuti cal can be obtai ned

froma single kit. The nulti-dose kit has to be

ls’glslefe +1§lite ose¥(1trc%rt%1lf)§itsests%ff\'\élénrt]St zilerlal %Oir%]lillti}i)l%%g{ilel}{ dglséyzggr. up to
100 GBq of *™T¢ per vial), whereby unit patient doses can thus be withdrawn into
clinical grade syringes at various time intervals during the viable lifetime of the
stabilised preparation to suit the clinical situation. The unit dose of **™Tc-tetrofosmin
radiopharmaceutical may alternatively be provided in a sealed container as described
above. The term “unit patient dose” or “unit dose” means a > "Tc-tetrofosmin

9MTe radioactive content suitable for in

radiopharmaceutical composition having a
vivo imaging after administration to a single patient. Such “unit doses” are described
further in the fifth embodiment (below). The multi-dose kits of the present invention

are formulated to be suitable for obtaining 4 to 30, preferably 6 to 24 such unit doses
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of radioactivity, and al so greater volunmes of solution
than the conventional Myoview(tm kit. Containers for

WO b@eowdivs - dose vial are suitably of 20 to 50 BP@BGB2005/003975

vol une, preferably 20 to 40 cp8, nost preferably 30

cnB vol une. The container is tted with a gas-tight

se mﬁ?i ch is,.suitagl e for multiple puncturing with a

h9tp o dks-fsrefosminiradiqpbagnacgutical mreiependueiBlsnAnse for a range of
cdo i a0 - . i Ci , .
ot o Pl Gty Ko BB Gy ek RELRFE S MRl kigto sive
of to¥hiind perhaps evieh monkthrae ) such tnipddseent doses can

thus be withdrawn into clinical grade syringes at

various tinme intervals during the viable lifetinme of

t Rewithakd fitsB &ElbSMiRRAS, Bel ML sE Kitbf iH3Re&dnld _hft@kliment needs no
situation. The unit dose of 99mlc-tetrofosmn

r 2itiadsistien steivmuthe cesbnghdyticn nretonalt whashyis reimmpogtanioatyantaga The

S S2Sh 25 5551400 ARRLF pdb el bk s

r € infudiyae Plgﬂ’T@Métfdf@émi‘ﬁQﬁﬁi@%ﬁMn@éhuﬁ_@Miﬁ@)aﬁat@ﬁﬂﬂ;ﬁth substantially
radi oactive content suitable for in vivo inmaging after

deAnssd opertar sadiatpngdase nkfleanpltirdaspkit alsg exhibiinincregspgeshelf-life
t -gﬁ,soq-r' L Ml ' SPed) v I ST

'ﬁ]%lrml t iat %ggs{gfg%%%g’o‘?ﬁ%}ﬁ%qg? £edsﬂéltﬁ{hll nvlglytof}qgg/ a?cg%ag%helf life

f sgmlidyatf 8@ weskb &usthert atvhetafesrof it rminhi-duge &ittace &Qeribed in the

prefera 6. to 24 .such unit dosesof 99mlc-tetrofosnn

r%ﬁ??ﬁﬂgﬁé@é‘{ﬁméﬁmﬁeﬂt @e]?’@’ér oduci bl e manner for a

range of 99mlc generator eluates. It will, however, be

possible to use the nulti-dose kit to give 1 to 40,

dic thiad msnest, dearresent mvention provideschpronsss fatdbeprepaxstion of

t first. enbodi nen he. multi - dose. doint. of the .seco

BRI AT et P B8RG) o o s SRR

re@gstd:t uti on protocol, which is an inportant

advantage. The nulti-dose kit of the present invention

al so pe@m ts Qtti]tufmé ﬁlerrﬁ'lmi%ogé KPP 3F ﬁlteisg&n%l:e@?d{ﬁ?gnt with either

mul tipl'e 99mic-tetrof osm n radi ophar naceu

preparations, wsfRisSsRficAYPAYhefedieRt FRBLA Bibcompatible
radi ati on dose. The nulti-dose Kit also exhibits

i ncreased shel gartief @116Wvad bl atsieritd sodition@ISTTé GV State;
wher eas the conventional Myoview(tm kit has a

shel f-1(i) e optibndliytoarrgingnt vepki$ in fha ptdsenceadya nhtigsobial
of the nulti-dose kit are described in the process of
the third enbopicaametivebel ow). In a third aspect, the

present .invention grovides a_process for the )
pr epar &Hon aﬂpwmg Tc tetrofosmin complex formation to take place to give a

solution comprising a bulk supply of the desired **™Tc tetrofosmin
radiopharmaceutical;

(iv)  optionally checking the radiochemical purity of the bulk supply of the
9MT¢ tetrofosmin complex;

v) withdrawing a unit dose from the bulk supply of step (iii) into a
suitable syringe or container;

(vi)  repeating step (v) with an additional syringe or container at later times

to give further unit doses.
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either a sterile solution of 99rpTc-pertechnetate or
first a bioconpatible carrier!dotl owned by a sterile

sol ution of 99mlc-pertechnetate; (ii) optionally
c&h9 ynihdossus aSsdeéipeE for thefirshembedimenic@beife).zand is described more

aphi,Mi ' rvative: £iii.) all ow ng 99mrl

¢ Bty kBl RESERCKE e o it tibe e R rsferged
sahbédiments tigpedfSkd '@ defined korShipftsy ebodifi@nti@boved.0A PRIFEed
tetrof ospi n radi opharmaceutical ; (iv) optionally

c PloswmnpRf bl earperfpb tisprreess 1ssierile gale sphydionul k suppl y

of the 99nifc tetrofosm n conplex; (v) withdrawi ng a

unit dose fromthe bul k supply of step (iii) into a

sTih¢ prokess sypriefegebly carcied vt inelie abseice of ap @atimivgotsiilgResemative.
with an additional syringe or container at later tines
to give further unit doses.The unit dose is as defined

f fi o, ' | i
5 S 0 e,
)

bgaeigralhoradicpative econtent df 51 Eé-pentestinetatodol bereswdsin step (i) is

t he f. fj f he. fjrst digent .. .
(688 WPl L LB Gpacbrlsaition oo Taadinpgive
peaeeseation of ML Iisjpraﬁlrdmysn@ fowd tham 10 @ﬂ?@n}ﬁ,’ RBEFRfdrSbly no
preferably carried out in the absence of an

amerethan 385G/ pme Lo prenpecd, thedullk sipplyeofdhg desired” O c

9 - i f I ' f
R S SRR R N

99nilc- pertechnetate to be used in step (i) is o
Sdiht.ably_in.the range 2 to . 100 G3q,. preferably to 5 to
7 EERbihin GGEE U2ttt S G OB ABGFRREDIFG Wit 15
Pinafuedsal koo @mieFfuthan 10 GBg/ cnB, nost preferably no
nore than 2.5 g/ cnB. Once prepared, the bul k supply

of the desired 99nic

The process of the present invention has the advantages over the alternative of

reconstituting multiple Myoview ™ 10ml vials that:

(a) the number of manipulations involving radioactivity (*°™

Tc-pertechnetate) is
significantly reduced;
(b) no air addition step is necessary;
(c) only a single QC determination per batch of unit doses should be needed as
opposed to a QC determination per dose;
(d) the bulk vial is formulated in such a way that the formulation can withstand a
range of ™ T¢ generator eluate conditions;
(e) fewer steps are involved, so automation is more facile;
() fewer non-radioactive kit vials are needed, so fridge storage space is saved.
The key consequences are reduced operator processing time (ie. efficiency), and
reduced operator radiation dose, which are more substantial the greater the number of

unit doses that are to be prepared.



tetrof osm n radi opharmaceuti cal has a usable
shelf-life of up to 12 hours. 5 99nmlc tetrofosmn
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10

15

20

25

30

conplete within 15 m nutes at_roomtenperature. The
process of the present i nvent idn has the advantages
over the alterpative of reconstituting nmultiple

4 foaigasgect 8hg PropeRt envieren providas a stbiliseshigdiopharmaceutical
r@¥% Juﬁgd&mﬁ S¥pliddsng radi oactivity

C- pertec net te) is significantly reduced; (b) no

(

ai r addfi} i otheS¥Hjo comphaoetsterfysmindh adidcpmpatible ghreieC ]
determ pation batch of unit doses should be neede

as oppoSHd 1 @dg’p@feﬂé‘ﬁt@ft ACPREENBRAIQRRT Gy toch-0 mumefsr, phech is
bul k vial is fohathaths adddrit!slld 3r X‘?ﬁﬁt BRI bR a biocompatible
formul ati on can wthstand a range o 9mic generato

el uat e condltlansml(e) fewer steps are involved, so

autonatl is nore f non-r adi o ctlve

it v ol R et et ey gippaln el gamepaEeT 6% not contain
saved. dhnti@¥robfilpRAMSAGRS are reduced operator
processing tine (ie. efficiency), and o reduced

operator radi ati on dose, which are nore substantia

t .t eto

ot o B ibliceatblE G BeretteplBR3Ierks bref g P giffnca above
provi des a stabilised radlopharnaceutlcal conposi tion

whi ch.coppri se (i) the 99nirc con?lex of tetrofosmn

i it Blipg (ﬁ}%lpfaﬁ) nggiratign is sueh shag 1,0 amelsr squaly GR91 mplar. The

S SROSR L 0 Bul e T L £ o mos

bP@&m}iHﬂlMDé Tamniadar; Thise lkorréspopd tvthe oondeatratidneranges obtained
A PRIPER S apC B SEbOGRERCRE FocBBisgat bBibdb S Foauired

C%ltdne frangd Wﬁ 99ﬁﬂef1ﬁhéﬁﬁ1eﬁhm(§hm trhedc@hEitrafb s F¥adioprotectant
defined above. A mllinmolar (mmolar), concentration is

swerlsehaverithan thees emplesehinghoMyotieno| 4eonjTepse” solution

preparation which is available in Japan.

Preferred radioprotectants for the stabilised composition are as defined for the first

embodiment.

Preferably the pH of the stabilised composition is in the range 7.5 to 9.0, most
preferably 8.0 to 8.6.

In a fifth aspect, the present invention provides a unit patient dose of the
radiopharmaceutical **™Tc-tetrofosmin which comprises the composition of the fourth

embodiment, having a **™Tc radioactive content suitable for imaging a single patient.

The unit patient dose is as defined for the first embodiment, and is provided in a
sterile form suitable for human administration in a suitable container or syringe. Such

syringes are suitably for clinical use, and preferably disposable so that the syringe



concentration of radioprotectant is preferably in the
range 0.6 to 5.7 mmol ar, nost preferably 0.7 to 5.5

wonmbasi17These correspond to the concentrati onPCEGH2®S/003975
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obtained 5 when the preferred. kits of the first
enbodi ment are reconstituted wth the required vol ume
range, of 99mfc- pertechnetate in saline. These

c Wﬁ&&#ﬁ%ﬁ% 6 uggd Wity pp yidayidual patient, EheAyenge Bk pptioneHy be
Pﬂﬁl‘i}de@mh{)ﬁ/ %‘}dgﬁ shilfd t%?(?(tbﬁvﬁﬂé Hera Sxoﬁ]brldggch% é']? R rs?'.teédﬂﬁble

pfeparation l'e I'n aan
r awtilnpdiopmlacmmml@wnngmsmﬂdbaﬂe|cemﬁ1emmtboawailabia and preferably

deflnedf the first enbqdi nent. Pref |y the pH of

¢ FmBEsasirsleal eUMBBLTL PORCTUoRHPY Fesandhowevsd fstieh,21(3),
npg§t-1p0 efoespbly 8.0 to 8.6. 5 In a fifth aspect, the
present invention provides a unit patient dose of the

radi ophar naceuti cal 99nifc-tetrof osm n which conprises

t CONROSI Lo of  the fourth enbodi nment Vi n .
oSBT B e B A RioP TGS GE Tkl S ey be provided
Sim@tentalaér vatith hdd alfeel Which iPsitaBIB fordAsRipieSpuastudiak wWigith

for the first enbodinment, and is provided in a sterile

f Bypadsunicasede fog. amymdammenm seal closure)n Thegwitidebe ef the

PRy RY RS SHRIGEY 859,68 BAHEEDY { s

s prefargidywditied wathl aysyemgs slheldused wi th an indivi dual
patient. The syringe may optionally be provided with a
syringe shield to protect the operator fromradi ati on

doge PP kddbicByvStifledt BF HHRRIATITRE RULILARY, 150 ;d m MBgq, preferably

shields are commercially avail abl e and preferably
C b&ém Ka0BpeWHenaekt ond stoasg gtjentionsiarcddsiamistored dnyhe same day,

Nyc d, I L2l (3 7:170 993 :
TS b Ru i o BB Gimstinben FRF Bttt s ssepnd
”ﬂiy’se&iftSSO AL 150aMBqb&ahp F)%fé@éiﬁcdn[boﬁltﬁ)ﬁ@ E@pRGEd Wthé binib a§se are
a seal which is suitable for multiple puncturing with

adhdsseraadin éhafbiad eabpdimgnt Eabeye)nped- on sept um seal

cl osure). The unit dose of the present invention is
preferably supplied in a clinical grade syringe, and
i $herowentpmat diatrhtgd by theatbnwlirmhing Bxamiphg @eglied below.

Example 1 provides the synthesis of tetrofosmin. Example 2 provides a lyophilised
multi-dose or “bulk” kit of the present invention, with a preferred presentation called
Myoview30. Example 3 shows how a lyophilised multi-dose or “bulk” kit of the
present invention can be used to prepare multiple unit doses of **™Tc-tetrofosmin.
Example 4 shows that radioprotectant-containing lyophilised kits exhibit excellent

radiochemical purity over many hours post-reconstitution with *™Tc-pertechnetate.

Example 5 shows that, even without an air addition step for the Myoview30 kit, the
post-reconstitution stability of the Myoview30 kit is superior at increasing radioactive
concentrations (RACs) than Myoview ™. Example 5 also shows that the Myoview30
kit can be used successfully with a wider range of elution intervals for the **™Tc

generator. The range of both radioactive concentrations (RAC) and **™Tc generator



The 99niTc radi oacti ve content of the unit dose is
suitably 150 to 1500 MBg, preferably 185 to 1250 MBq.

wOB@e/064433 and stress injections are adm ni st ePE€OGBRO05/003975

10

15

20

25

30

the sane day, the first dose should be 185 to 450 MBq,
followed 1 to 4 hours later " wi®h a second dose of 550

to 1250 MBq. The preferred conpositions enployed in

t platighinteryglgecans tha thedats of Fhsemeaent inkentiohipossessnirstil flenibility,

QSEJQTYSIEIW {o-mtera éﬁfgﬁtna(gsp oéesr%{iql | ?nggt/g 1%%?2 %:éro{osmln

ppmpaxdﬁsnstlh@ ﬁf}éﬁttdﬂ B8 pfépﬁxfedtoﬁtardaﬂs)fbﬁém Exanpl e 2

provides a lyophilised multi-dose or "bulk" kit of the
present invention, with a preferred presentation

C o

Bl MR U ST PiE M pHR ol R oy more
beapidsgreparatiqpr tipes for mlilmpla Pgé‘Tuméttofﬁkmslﬁ Sachépharmaceutlcal

99nilc- t et r of sm n. le 4 shows th

r BEPYBH SIS it ﬁtlbse Y duged orsEAen ra@l@aork floss. Ehgampynt of
exRflab@nty fs2dikache @@ﬁbp@@fs'tﬁé’ sameSor Nﬁ/@ylemwaﬁd Myovrew , but

post-reconstitution with 99mlc- pertechnetate
5Mslawigs 30 mmolve@ﬂé% lebg mgnnda%%llwss aattioactiony. slnefidltlon it is easier

L MR b A0 SR B A A e i
r agli oact [ ve concentrations (RACs) than Myoviewtmn.

Exanpl e 5 al so shows that the Myoview30 kit can be
used successfully with a wider range of elution

' Eigﬁﬁoﬂ@ b%h&% g nﬁ&ﬁf}sequ ﬁ%r%%resegpgxgéﬁ{&ec agfbe l%%(ﬂo prepare

active conce rati ons (
gé@lwmaﬂmee b " Berteitmotfasmin) whiibsa niritdining shgsfidtdry REP trtEwithout

resent .i.nventia ess. useful flexibj
E%OFS%IEPQ‘HI% SPteHﬂf}Pﬁfﬁgﬁﬁlg FRIESNS é‘l"%tlaf %Lg\lﬁé past-reconstitution

Nk R ﬁe@tﬂﬂﬁe‘c‘f?@aﬁ@ﬁ eveH dhep ﬁﬁlﬂ’cﬂﬂ@gtbﬂf& pgl?éfraﬂgﬁég o%%'Qﬁh

prepared on a daily basis. 5 Exanple 6 shows t
Mm@arémthklcultmfe i glterd@ouisrnd titd wndlple compkedmith the

tion ti
BN U ER L i Pemeiinn bR B shapied hacteral
W:rtdbt(ﬁmb;&bﬁ!&ht 1264 thar 8TINEHiaD ¥ Odns frigd | Inatvhéb'lb E’d%&@}a or
The armunt of radioactivity used for the QC leis

um&ﬁrmrmemmw@t mncegmmw sewi2b
AR ST 8 G
QC chr omat ogr aphy strips beh| nd a radiation Shl el d
tllé]xaarr]np:llc(:3 8 shows that the closures of the multi-dose vials of the present invention
withstand needle puncturing up to 35 times. Example 9 shows that multi-dose vials of
the present invention have a usable non-radioactive shelf-life of 78-weeks (18 months)

when stored at 5°C (2°C to 8°C) and protected from light.

Figure 1 shows that the radioprotectant compositions of the present invention give
satisfactory RCP of over 95% at up to 12 hours post-reconstitution (ie. the useful
lifetime of the preparation).

Figure 2 shows the results of a comparison of the rate of loss of **™Tc-tetrofosmin

RCP over time, as a function of radioactive concentration (RAC) for Myoview30 and



Exanpl e 7 shows that a nulti-dose vial of the present
i nvention can be used to prepare 30 unit doses of

w@Nvoed1e3 r of osmi n, whil st nmai ntai ni ng sati sf aRCDGH20REBO3975
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and wi thout 5 conprom sing thg sterility of the vial
contents. Thus, at 12 hours p &t~ reconstitution the

RCP net .t he specification even after nultiple stopper

plyeviewt | ewish aiqgdditiont it eap be aeedthptthe NyoyigmBQkit present
. 12 e product conplied with the

@%h&éﬂ?ﬁ%&é’?gﬁbﬁttest. The preparation dilutions

exam ned, showed bacterial endotoxins content |ess

than 313 IUvial. This nmeans that no viable bacteria

of..0 die radati on products.thereof were detected, and
tgé?—ﬂ-m UMM&—@@&&W hALLetr ;i al functions effectively
wirtligastionandrmaadpylations v ein peridroredisither ip veeuoraramideran oxygen-
f, ti - dos .
TG AR AL OB Ao U T a5 prio

pronst U-ARg-isobutydordhrilé (AEN) dndaapil @in31 sthevsert dBtained from BDH
mul ti -dose vials of 5 the present invention have a
v Mgk Fesperivelye Bis(diphasahino)ethage gras prepgksd jegcqrdige to the

%ﬁaﬁ%éﬁ@%ﬂﬂ&%sg;vgﬁé% to 8C) and protected

re 1 shows that the radi oprotectant
c Arfpsehit presssreshottlé eqppmsierith 2 Mefon 1 ostirgpg/tear, was charged with

oaby el (300 an (hgo0; fel GRuabBhinQelapcl . 4p mom and

PARPiBsHRItyrORikrile (0.9 6.62 nsOMSTHA Y adtR: Whik fur®Wadthen stirred and
conparison of the rate of [oss of 99nilc-tetrofosmn

Ropateshvier/ S Crfer 1aBows fAfRricpelingiback del resae teimperature, the viscous

. : . it h
CRARE Y38 AP A MBS AR RH B o
ofnatehiels wag performatMptidacng isdeivatuuifo Mhe iplalaile maeiapditained
1. Synthesis o&l,&t1 trofosnin. Al reactions and

AT PP Y i - W 328t Pred either in vacuo or under
a nos ) R :
S SOROECSE 11 R 1 e ) SRS b

- PEAHPYALTUSH; dnit,tr= 7.4 HAPBHLCEROESt Bi¢(8Hj dtyl= e hélz, 7.15 Hz,

B RSP e Ok 8BS ed “aboording to the
H‘Pwkuraeﬂ.lmgf,glanic Synthesis, Vol 14, 10]. A

Fi scher pressure-bottle equi pped with a Teflon(tm.
sTetrafpsiginpeas coneested i d geefosminsulphosalicylate by reaction with 2.3 to 2.5

molar equivalents of 5-sulfosalicyclic acid at room temperature in ethanol, followed

by recrystallisation from ethanol/ether.

Example 2: Lyophilised bulk vial kit formulation and preparation.
An optimised formulation for a 30ml bulk vial preparation is as follows:

Tetrofosmin 0.69 mg,
Stannous chloride dihydrate 90 ug,
Disodium sulfosalicylate 0.96 mg,
Sodium-D-gluconate 3.0 mg,

Ascorbic acid 5.0 mg,



et hyl vinyl ether (5 cnB, 52.3 muol),
6/ s(di phosphi no)ethane ( 1 cnB, 10 mmol) and aazo-

WO s@bos4irdnitrile (0.1 g, 0.61 nmol). The reacPCDGB2005/003975
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m xture was then stirred and P ated to 75 C for 16
hours. After cooling back to om tenperature, the
vi scous_I| i quid was nsferred to a 50 cnB

r ound- b%?qlblﬁéﬁ’dﬂgﬁ’éﬁar%ﬁ@%val dil-Omeatil e material s
was per ﬁrgqumg S@ﬁkﬂﬁSHﬂ%Qrﬁﬁg& YIeIThe i nvol atile

materi a alne ure d: 3.0 g, 80%

1H:Ihimrmf()ﬁﬁlilh®nnstdmbdlms(oizﬁw30m J =1.16 Hz, 7.15 Hz;

OCH2CH3) 1.51 (4H, br m PC2H4P), 1.7 (8H; br t, J =

7.4 Hz; PCH2CH2CEt), 3.4 (8H, dt J:116Hz 7.15 Hz,
gB_@pfps r%a nﬂgﬁrg?[ eg %erﬁl nTV\}/;lalg cio%nvert ed %%T%fﬁ?%g)égmg I!]mﬁje of

quMcleaInﬂ @Sdba(WF}bywaSe@dtﬁﬂ tma piiepératiorBveasecl 2T Wl awas

ui.val ents of 5-sul. I i C c.acid
© B o B SN Bt Sristionginsuling et senapps
f El6Yi@d Jilﬁlf,l&lafees&ﬁﬁm [E)gﬂﬂibheﬂe Ziscds¥iekid dndeddiat ydrédgin
kit formul ation and eparation. An optim sed
f ehenaig vels ¢ %nen%@dsqﬁied Bod dissqlugd 19cepseenivegderovise constant

T r
bR TGP e B LIRS SIS o
Ssalintion Wagddjastertbd 08 20 ofithe fiawrltiine V\athldéoﬁygénatgd SoHi duinng
hyd carbopate.11.0 reconstitution wth
o LR s § R RitEEeR PRI B PSR BIPY & TGP §RSpIanket in

i M/aﬂglba%mé apﬁ%dcdﬁ?iﬁg e A Me fﬁﬁxﬁlﬁa&ﬁﬁ%ﬁr@gess Thus,

approximately 90 % of the total vol une Water for

Injectlon (WFl) was added to a preparation vessel. The

\ eox at \Y rel nitr . . .
rops SRR TR R b gl B hRBPH as cispensed into

d powdraile ,ThS@wlsmr@p@hmg rsaippereaaﬁ@ﬂiah Cyophilde@nd
sodi um hydr ogen

Example 3: Procedure for the Reconstitution of a Bulk Radioprotectant-
containing Kit.
A Myoview30 kit 30 ml vial (from Example 2) was inserted into a suitable radioactive

shielding container, and the rubber septum sanitised with an isopropyl alcohol swab.
A sterile needle (the venting needle) was inserted through the rubber septum. ™ Tc-
pertechnetate generator eluate [10-30 cm’® volume; diluted with Sodium Chloride
Injection, USP as appropriate which does not contain a bacteriostat; at a radioactive
concentration of up to 10 GBg/cm® and a total ™ T¢ radioactive content of up to 100
GBq (2.7 Ci)] was added using a shielded, sterile syringe. The venting needle was
then removed. The reconstituted vial was mixed gently for 10 seconds to ensure
complete dissolution of the lyophilised powder and then incubated at room

temperature for 15 minutes.

The reconstituted Myoview30 was stored at 2-25°C, and the contents used within 12

hours of preparation. Withdrawn aliquots were also stored at 2-25°C, and were used



carbonate were di spensed, added and di ssolved in
consecutive order wth constant m xing. The di spensi ng

wheakosda7vere rinsed with deoxygenated WFl. TheCbaBR005/003975
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sol ution was adjusted to 100 i):/goof the final volune

wi th deoxygenated W during nti nuous m xi ng. The
n|trogen purIg ng was di scontinued. Anitro en bI anket
i Withadhe prmese 2keir peried awthg iecongfituted Myoyie

manuf act uri ng process. The sol ution was
sterile-filtered and 3.0 Ml of the filtered solution
was di spensed into 30 m vials. The vials were

PRk Amplel 44 l@id?m%ﬁﬂ@al%ﬁﬂll SRSt RAA Utéc‘iﬁ%coﬁi‘ﬁﬁﬂ'

rocedure 1or econstitution o
Rmahmgpqpmmmecont aining Kit. A Movi eV\BO kit 30 nl

ra(iforcﬁgﬁl%%tg i[%gPI:\@ﬁth'e '?éc%ﬁlgt?tqteg%ge ? u&ﬁel? S)Fan%ple 2) was

oactive s tai ner
smlaasmredattm/g two chromaogmapliy kyssdmohol swab. A sterile

needl e (the ventin eedl e) was_jnserted through the
g BiER Isept u %’r‘?‘%&ﬁ@s?echnetiﬁegﬁerator el uate
[10-30 cnB volrgpis pigist:ut ed V\/'“Acéeﬂle}dmhfél}bﬂ%ﬂh% [35:65 v/v]

I njection, USP as appr opri ate which does not contaln a
bakis e&wst@mt aﬁchtsatsemmtmdl ofatbei lipwpbidiac 81T ¢-tetrobys fcqmn tthoe °

t1 lg"c%‘%{l q a tg‘j %{,3@11 Tglgrg%gtlgﬁ%a@pgmg%%g% K o aitp 99rr‘Tc.

Speétechet@yyr i nge The venting needl e was then renoved.
The reconstituted vial was m xed gently for 10 seconds
to ensure conplete di ssol uti on of the | yophi | i sed
p and t |ncuk}}ted at r erat ure for 15
es The Teconst f tuted Myovi \kﬁlﬁnwgs P&PBred at
2 250C and tMebidbopitaseit s used uicetonirilepwitauli5§:56fv/v]
p”fﬁi@%@iehp reffeé/éétéagﬁrgmh qu' RHRLA H‘ﬁ{rgli@écﬁ echhQufid JRHT), which

were u e sane our peri

tweiaare@éﬁsetqrt&ﬁe@ R 6P é*md < PR te mecomplexes that migrate.
Radi ochem cal Anal ysis of Radi opr ot ect ant - cont ai ni ng

LY bpMyoviswd0 Kial wRECFecongitut®il mathoThibe nsaio fomrpanaddation step. Results

p%xéﬁ%’l“%ﬁﬂ% Rhe MSAEP R LY Toat bRl ?tsgfdggﬁ, GBq in 17.5

SH$IRRAE+2 S\GH ¢l lare Diveh irORighne 1phase. | TLC- SG

Example 5: Radiochemical Analysis of Radioprotectant-containing Lyophilised
Kit RCP Over Time vs the Prior Art.
Myoview " kits were obtained from Amersham plc (now part of GE Healthcare). The

post-reconstitution stability of the Myoview30 kit formulation of the present invention
and the commercial Myoview '™ 10ml kit formulation to increasing radioactive
concentration (RAC) was compared. The reconstitution procedure according to the

package insert was followed for Myoview ™, ie. the air addition step was followed.

The study was based on 8 preparations of Myoview '™ and 89 preparations of
Myoview30. Myoview ™ vials were reconstituted with up to 4.5 GBg/ml, and
Myoview30 vials with up to 11.0 GBg/ml. For all the 8 preparations Myoview ™ was

reconstituted with eluate from a *™Tc generator eluted within a 24 hour elution



Mobi | e phase: Acetone/di chl oronethane [35:65 v/v] This
system effects separation o f the |ipophilic 99m

Wd'zem/asnos osmn fromthe 99m Tchydrophilics, aPdr/GBOIMS/003975
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the lipophilic inmpurities [Sp%:l es B, C and X ] and
99m Tcpertechnet ate. System 2°Y Stati onary phase:

VWhat man_no. paper ' Mobile phase Acet oni trij.e/ wat er

[ Btersd. WQ/MWW&GQy’!satl%WPT@frF‘é)@ﬁtstu?épﬁth@P%ﬁ frgmy "t Beigenstptors
hyeth %M%dellﬁ a‘l’smu% tﬁoﬁtet %Sof%l aﬁﬁ%dltlon step.
origino f rom eot net

cﬁh@fesulesarbgaxenmangateez The Myovi ew30 vi al was
reconstituted without the use o f an air addition
step. Results ffoorr rreeccoonnssttiittuuttiioonn off
a MWyoovviieew3300 vviiaall ww i tthh 99m

gﬁxg e 0. Lomparison of. aratic -lzgs%ﬁiogefor
%JO&&IW%O s NRegl tect ant - cont ai ni ng Lyoph| lised Kit
B gasef F%ﬁ%\ OAﬁé %ﬂ%énﬁ}d\fv ,%%/tletgg}(pgllégswég prepared by

I—gﬁle}hcar e). The post-reconstit ut| on stability o f the
I\/}Zﬂy view30 kit forrmulation o f the present invention

thodel : cepenssiteting 4 MpoviesidO vials Grdm ExemplerZingacit with 74 6Bq of
| @ﬁ{-ggglg%?%&%[ oactive concentration (RAC) was

conpare € teconstitution procedure according to
t hethpd Gk agenithstig 1 0w ofiel Owids daoh withols. 2GBYw ,Te-
the ajr addition step was foll owed. The study was
bBIEERERE preparations o f Myoview(tn) and 89
preparatl ons o f Myovi ew3d0. Myoview(tm vials were

o 4.5 GBg/m, and Myovi ew30
Vi a‘?&gﬁﬁs #&ggeer{T B{Qé GBq/m For aII the 8

nar caonat |+||+Qr~l \Mf!n e! Hat o

repat at‘ ov. ewtHm—was—+egonsti-t w-4-h tat-e

fro Eatlgq Fchiatiog, Iq?flg’ Wﬁflﬁl oa @yt Uur otal
rH gnl OPCIHEr Myovi e\ﬁg}}ew al § wer(@in) Preparation

constltut edhefdsh el uate f (B 9NT¢ gener at or s | wikime (min)

varilous |el uti oB8intervals, uplto 96|hours2w thoyit thd3
use of gn air addition|step. The results are given in

Figwe 3. Exanplse 6: Conpari gen of Preparation Jine 35

and Operjat or Radi ati on|Dose for Moyi ew30 vs

Myoviewtny. 16 unit dOSesS each of 18.5 GBq (500 nmCiy
of 99nlc-tetrof osm n were prepared by

Example 7: Demonstration of Sterility of a Multi-dose Vial.
Three separate batches of Myoview30, prepared as described in Example 2, were

studied. Immediately prior to the reconstitution, in each of the two vials from the
three Myoview 30 ml batches, a ventilation needle, BD Microlance 21G assembled
with a 0.22um sterile and pyrogen-free Millex GP filter, was inserted. The vials were
reconstituted with 23 ml Sterile Saline Solution. Diluted **™Tc-eluate (2 ml) was
injected immediately afterwards into the vials, such that the radioactive content was
ca. 2 GBg/vial. The vials were stored at 25°C for 12 hours. After 15 minutes the vials

were treated as shown in Table 2:




either: | o Method 1: reconstituting 4 Myoview30 vials
(from Exanpl e 2) each with 74 GBq of
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Myoview(tm vials each with 12 5 GBq of
99nifcpertechnetate. 15 The re bits are given in Table
1: Exanple 7: Denonstration of Sterility of a

MitRIE 2dose Vial. 20 Three separat e batches of

Myovi ey30;, =tag d e T T ERam e 2
studied. | r?rﬁr{élgﬂ)g%gl y Ari gpﬁ{"ga;t%h%dsreec onﬁt@uﬂ%ﬁlgoﬁn
each of theohytitution s |f valamehdabtidiaoa M dudieidu3d dodes
bat cheg, a ventilation needle, BD Mcfolance 21G
assenb| ed wi®AUEs) 0. 22m st er(Mle) and pir ogatitirdragn
M1l exGTi iG%’ was insertgg’ The vials wer
reconstituted Wwth 23 |m Steri Fe Sal i pe Sol ution.
Diluted 99mTc-&luate (2 M) wes 25 injected 10

i mredi at-ely—afterwards into the vials, such-that the
radi oactive cdhtent wds ca. 2lGBg/vial. The JWlals were
s e f )

e 00 S A By Werd WGzt B5 i, BYORE R T g Bhd of
ssheifl 1t el ldose Thedovees wierddithdvawatusihy InlhBDEBecton Mackisson)

and. at the end of Lf life hours, The doses re
PEREPSIRCTERA 3 D RECIABEE 33 eI o AP way higasedle was
ag@ 7ol &dh Withdr 1 MesRnahber Land2 NeeR Rat foAREPYnalyses. The
Sél‘l nge/ needl e was used for each wi thdrawal . Doses

n

piodese] (zuvabez 39) wey sent fontl Alotbamenalaandbipzins by Thmuluast

' ' S nt f.or LAL (hacter. al .
AR s DRSO b S B lnelif brep s 17 Bl Mg vpymn the
OMyosiRDB0&igl$ £ URGourkEppreximiatblng. S0 wikedted foh eterility
\%Tgvi ew30 vials after 12 hours, approximately 7.5m,
oxding toFurspt YeRPhRur Jestc Elisg thegemaining vobipe was divided in

G0 R the TSy o O VLI MR B8 ey
| (TExDpareldT dyptid BowBrotk 6T $ B for Me daysih QT @Y andB2PCTiny iliatdrs.
Soy Broth (TSB) for 14 days in 25C and 320C

I ncubators. LAL test. The dose nunber 30 from each

Vi Af (w@s sent for bacterial endotoxin testing. The

—+

The dose number 30 from each vial was sent for bacterial endotoxin testing. The
content in the vials were initially reconstituted with 25 ml Sterile Saline Solution.
Further dilution was made by taking 0.1 ml of this solution and adding to 9.9 ml
Water For Injection (WFI). The LAL test was performed using the tube method. The

Bacterial Endotoxin limit with this dilution was: 313 IU/vial.

Results.

Sterility:, The result was reported that if no growth appears in the culture media the
product complies with the test for sterility (passes =P).

RCP: All preparations showed an RCP of *™Tc-tetrofosmin of 96-97%

pH: The pH of each vial was measured to be 8.2.

LAL: The result from each vial was reported that the product complies with the limit

given, passes (P).



content in the vials were initially reconstituted wth
25 M Sterile Saline Solution. Further dilution was

worawe/o0by73 aking 0.1 ml of this solution and adekTGBR@35/003975
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9.9 mM Water For Injection ( ). The LAL test was
performed using the tube nmethéd.” The Bacteri al
Endotoxin limt V\jith_ this dllutlon was: 313 I U vial.
REBeresylts e spmmetiged in Tehle Yesul t was reported that if
no growth appears in the culture nedia the product

C‘imiﬁ %Wl ”E;E‘ﬁtqﬁoﬁeg‘ilr S k{s ﬁ passes =P). RCP:

=

S —RG JOrle—tetrofesrhn of
96- 97% pHt | BAEH, T GBaGil | Time puad Sterlity, EhALvIBE |5 2.
LAL: The result from each|YPWS was reportied that the
product copplies W-0h the| PR2hit giWNeh, pasBés (P)./The
results arp summuar2.84d i n| Tabl e 3|: Tabl el 3: Summar,
results of|steri |WNA and RCP stabilpit NA=hpt

L)

performed; | P=passes. Exanple 8 : monstrigpi on of
A osure | nfggrity phsa MI[ hhzUOSEFA - 7] Myoview30
cl osure used was P]PS_,M, AD rgd br )\iﬁmﬁe( 11 )A‘and tthe

cont ai ner | s 30 ni3fFal—type—t—Schott—FHen—Mrovi-ew30
vials were|tested I?;{écordl ng“to PhiEur. 3. 2 B, except
that 35 piprcings, were cafried ouf Pcompare® with 10 in
Ph. Eur. Thj3 was [nb8&ssary0£86 si milNdte thF Néxt endegd
nunber of pultipl|E2.@sages of a multidosel vial. Each
closure wap pierce@dA35 tipes withja new hypoderm ¢
needle with an external d|anmeter ¢p 0.8 nnp Each
pi erci ng wag,gandifiACT ent [ RiAL €S- [Be T astRhETCINg was

also an in n of uItra i ltered water|to nom nal
8%t a

\' u h f—TFhe—16 plc'ued and—f+H-ed—vi al s
vvg‘ré‘ggé Itrfr%r;ﬁ‘gecfp—%sr?sght in a beaker with nmethyl ene bl ue
solution (1 g/ 1). The external pressure was reduced

th 270 .rrbar to 750 rrbar for 10 m n; Subtsequently t he

| Ehe Mswicayidr <Hr<’e>es \ﬁ@ﬁt%@ 7Mﬂérr§édvrwn (He78bren¢1weemtamer is
bk(‘)‘emisq/ll%t ?)g)r% ahy Xt't al ?re}‘f’e{&ﬁrom%%“gﬁb we\f\g t?ge&m according to

|nspecte |scolora IYon agal ns
bBic.Egr.®ar%d exdeipe that 35 piercings were carried out compared with 10 in Ph.Eur.

This was necessary to simulate the extended number of multiple dosages of a multi-
dose vial. Each closure was pierced 35 times with a new hypodermic needle with an
external diameter of 0.8 mm. Each piercing was on different sites. The last piercing
was also an injection of ultra filtered water to nominal volume, that is 30 ml. The 10
pierced and filled vials were submerged upright in a beaker with methylene blue
solution (1 g/ 1). The external pressure was reduced with 270 mbar to 750 mbar for 10
min. Subsequently the atmospheric pressure was restored and the vials were left for
another 30 minutes immersed in the methylene blue solution. The vials were
thoroughly rinsed and inspected for any discoloration against a white background. The

result of the testing showed no intrusion of dye into any of the vials.



result of the testing showed no intrusion of dye into
any of the vials.Exanple 9; Stability Testing of

wodobioedaese Vials. Multiple vials fromthree SBOEGBR®5/003975
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bat ches of Myovi ew30, prepareg%as in Example 2, were
stored at a controlled tenmperature of 5 0C protected

fron1l|oht V|aIs were tested at intervals for up to
npled: h-Tes .-n:.h.M ti-dose Vdals bi ¢ aC|d

swm@ §1alsjfr@mdhx9m sepArgn cbg@hf:&:cyﬂ Miyeview( guppaseh eeint Example 2,

a&?re'@?dr% By £ co%?r%‘ilgﬁli erzgur%so%%%%dawa %ﬂ%ﬁk{k&ht—rﬁ{ghwe tested

oft BReTals efof Ofp0$dn5|2 %ﬂ&aﬁt@ﬂagESl TetréfoSmd, Odsestblel h&id\Wafannous,
also measured at each tinme point. All resul ts obtai ned

it suphospicy e AIyEeTheentent| and peeistire senterswergeassayed. The

ot tect h 99m
e P PRSP O o
eteabfeatmédp@pated usihg tid st@kd Ritaivysilso msajuesd fleasttime point.
Li near regression analysis was carried out on
guantitative paraneters to investigate the
r &lla¢sutrs sbiafned showeahthanihb pefdut hraetRal spetificstfons Mhen stored at 5 °C
?&2 %te tinme. The correlatlon coefficient obtain

ed
(4] pg(geqtgis gp@rpg;lﬁagv?%qhg fylh 32 week perigqdg All the results have been
Syl atddCAACRatBE A An Bl &E ?soﬁerﬁ)rﬁlgéthngeﬁeregé c?}%}{a'l oIS ?sr\gfs carried

interval for an 1 ndividual paraneter
Vi ront hear;mata/nm@amdwl () mnesylgdtectheaslatlomp betmears &)mh of the
timne conf i ence

e etns MBS Eng, T RAAIEE SPRYEIPLP Baigd from the rogression

r SANBESY A tedtbd &5F st@v&ah@@ﬁm@%%aaml’ﬂead THP 3R c%ﬁﬁ&&féls $nterval
(18 months), which is 6 nonths beyond the period

c€9r/ ép é@dlbgdualdﬁgam@prrrwawdculqtml sWhgn theepargmetauienuld only decrease

t | o

S 53D Blor it o b RSP PRG54

I-himﬁdm@ahtemlsaind'l' eghessionlinRehaviertesr I&kﬁra;fcﬂ)z[ted up to 78 weeks (18
gﬂgtra n of Phﬁ% ceytjcals for Human

Pl Whichy 1 6 mpppihy beyond dhe peripd Caefeaﬁﬁubcyﬂowaerrgsia% This is the
%Qﬁhﬁﬁ{la@eﬁs&aﬂ ¢ dhefr htfé‘@as'g@ 3R 'thé ;Naﬁﬁﬁ‘é ?és%}(té Q%SFJIHQ%SE% (The

accept ance criterion i1s eyon
slatephationglt oCenfersnces Gh %trobmsatmh Wov"lfeehﬁﬁalstlbﬂfqaﬂemsnts for

SESFE1-REE Ry AR T HiFran T8 Rl lin P B g e gime at

W/hibh Shéd 95 0% 8&dnrencef iR MIE theemb At NeREsaES - thd- Prdfesedlacchptance
| yophi I i sed, non-radioactive kit whi ch

retiering istheyprshthri TS wodksfer sanples %t@@ﬁrﬁéﬁa%e Bagthgs o6 Myoview30
géty d a d§§c‘?1l%éi aﬁ@\% R)?nf%CWée% ré?(fhﬁﬁtrgh hn RCP of over 90% at 12 hours

I ophar naceut
post -reconstitution when reconstituted with 5.5 to 89 GBq of **™Tc- -pertechentate.




conposition, said kit having a fornul ation conpri sing:
(i) tetrofosmn; (ii) a radioprotectant chosen from

wa@swenbilcs acid or a salt thereof with a bi oconpet/GBR@s/003975
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cation; o (iii) a bioconpatib%f reductant; (iv) a
pH adj usti ng agent in an anbufil effective to ensure
that, when the kit is reconstituted with saline the
resultlng solution has a pHin the range 8.0 to 9. 2;
with the proviso that neitKdARMS kit nor the
99nirc-tetrof osm n 5 radi opharmaceuti cal conposition
contains an antimcrobial preservative. 2. The kit of

O arSlhepiiRbe foh gé‘éﬁa% fivS BB B e BT iy "ot
gl U%@Hé&n@ﬁiéjsoﬁftlo fa %‘Bflﬁ% oomir. | Qetgofgén?ﬁqg&@ﬁﬁapﬁgceutical

cation al ns
bi 0conpadilibh, SaidagUuetala féﬁHﬁ’lﬁh&?@orﬁﬁ US ion. 4. The
kit of anyoneofCIalmsltOB re

pH- adj u@t i ngtréf@emin;conpri ses sodi um bi car bonat e. 5 5.

A multi-dose kit which conprises the |yophilised

f or mul afii) ona cdioPratectant thosen4ron ascartéeadié dr a sdlethieteef with a
container fitted with a closure which permts addition
and wi t hdr awal bisicompptihle eainnhi | st mai ntaining sterile

i ntegri erein the kit is formulated such that 4
Lo 50 UAiDL papPEpaiduGme

99nilc-t gt.r of ogm.nr 0 rmaceutical. can be o

froma Y)ng?gﬁr?ﬁl‘{s n%iﬁgeél?ﬁ'iat“ang’“ngﬁée%ﬁ“? B‘Pséreo‘ggtewgﬁ the kit
of daimb5, V\,h

vial of 20 to &‘Eﬁ QRLEM P7ltl§e)&%suﬁﬁﬁ) soutfon aﬁﬁé)Hmthe
preparation of E[Hélstgl(ptb@}mlt patient doses of the

radi ophar maceut i Cal 99niré-tetrof osmi n, which

conpr i seish the proviso that neither the kit nor the 99mTc-tetrofosmin

radiopharmaceutical composition contains an antimicrobial preservative.

2. The kit of Claim 1, which further comprises at least one transchelator chosen from

5-sulfosalicylic acid and gluconic acid or salts thereof with a biocompatible cation.

3. The kit of Claims 1 or 2, where the biocompatible reductant comprises stannous

ion.

4. The kit of any one of Claims 1 to 3, where the pH-adjusting agent comprises

sodium bicarbonate.

5. A multi-dose kit which comprises the lyophilised formulation of Claims 1 to 4, in
a sealed, sterile container fitted with a closure which permits addition and
withdrawal of solutions whilst maintaining sterile integrity; wherein the kit is

formulated such that 4 to 30 unit patient doses of **™T¢-tetrofosmin



(i) reconstituting the nulti-dose kit of clains 5 or 6
Wth either a sterile solution of 99nTc-pertechnetate

WwW®@r00bio6HaYrs a bi oconpati ble o carrier foll owed bRCEGB2005/003975
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- solution conprising a

sterile solution of 99nic- per fchnetate; (i)

optionally carrying out step é )" in the presence of an

antim crobial preservative; (iii) allow ng 99nrlc

t et r.of:- 05 i 0, -ak ( give a
RGBT S A LORSAEd ohfs HALR HRUREESC LY Sonme

5 tetrofosm n radi opharmaceutical; (iv) optionally

checking the radi ochem cal purity of the bul k supply

of. tihe ndrifle-doeé kiobOETHIM 5¢ WBle@MNs cdntdindiit RYEWNEGal8d vial of 20

unit dose fromthe bulk supply of step (iii) into a
sui t@B0 emSyolunge or container; o (vi) repeating step
(v) with an additional syringe or container at |ater
times to give further unit doses. 8. The process of
Caim?7, wherein the 99nic-pertechnetate used in step
(7)) “nerscessforthe aroppiption @ﬁm@ﬁtplﬁ wnit pasientdnges 6f the 100

GBq. . A stabild,sed radi ophar paceuti cal conposition
whi Ef'fg@g]‘?ﬂf‘f‘%e@g?al(g irr)ﬁrcttﬁ‘é‘)fgmwék?ﬁﬁp@“é?&t etrof osmn
in a bigcompatibl e crier: (ii . I,apr Qt ect ant .
chosen @r om asBP Bftgﬁg}ﬁ tﬁe g}uq%- dé%ﬂqfl{ ‘?Idﬁé?lg’é% %‘{‘ﬁlth either 2
abi oconpati bl e [ . At come0| ratio D 1o .
6.0 mol ar; w £ ﬁﬂyhsgmpt)lp g\? fsgﬁ? ﬁgﬁ@{hﬁgﬁle 4 it a%locompatlble

radi ophar maceutigid} foHieNRABY bi %Piléjé?ﬁét'dﬁcgf%%t-[t?e% -
antim crobi al preservative.y SS 10. Th%a conposi |o%ﬂ%ate’

A ai m Qji) wher e optidhati9 Reeyihg abid p @F intRsipreRenet 8€ hittinhiSrobial
inthe range 1.4 to 5.5 mmmolar. 11. The conposition of
Clains 9 or 10prestreatevet he radi oprotectant is ascorbic
acid. 0 12. The conpgsition of Claims 9 or 10, where

t he radiibpr ot egllawingi s Tsdetrafpsnein compixdformation to take place to

give a solution comprising a bulk supply of the desired *™Tc
tetrofosmin radiopharmaceutical;

@iv) optionally checking the radiochemical purity of the bulk supply of
the *™T¢ tetrofosmin complex;

) withdrawing a unit dose from the bulk supply of step (iii) into a
suitable syringe or container;

(vi) repeating step (v) with an additional syringe or container at later

times to give further unit doses.

8. The process of Claim 7, wherein the 99mTc—pertechnetate used in step (i) has a

radioactive content in the range 5 to 100 GBgq.

9. A stabilised radiopharmaceutical composition which comprises:

(i) the P™Tc complex of tetrofosmin in a biocompatible carrier;

(if) aradioprotectant chosen from ascorbic acid or a salt thereof with a



13. The conposition of any one of Claims 9 to 12,
where the bioconpatible carrier conprises saline

waeodoabsans 5 14. The conposition of any one of pCl/aBr®s903975
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to 13, where the radioactive ?gntent of the 99nilc is
150 to 850 MBg. 15. A unit pafrent dose of the
radi ophar maceuti cal 99nTc-tetrof osm n which conpri ses

the conpositi O‘Bid%mga@ﬁ;l\llﬁea@or{ Qt él‘féf(h .é:glggar%f?hio@bg.a% gg{ﬁﬂl%lar;

contai ner or syring ereln o ¢ radi i've

cont ent with tHtotissl ﬂﬁPﬂl@&E@lﬁ%&éﬁ%ﬁ@utikﬁ cohipb@hRbE dd&not contain

i magi ng a single patient. he unit patient dose o
G ai m Lin antiiiclobla preavatied in a syringe having a
syringe shield to protect the operator against
radi ati on dose. 5
10. The composition of Claim 9, where the concentration of radioprotectant is in the

range 1.4 to 5.5 mmolar.
11. The composition of Claims 9 or 10, where the radioprotectant is ascorbic acid.
12. The composition of Claims 9 or 10, where the radioprotectant is sodium ascorbate.

13. The composition of any one of Claims 9 to 12, where the biocompatible carrier

comprises saline solution.

14. The composition of any one of Claims 9 to 13, where the radioactive content of

the *™Tc is 150 to 850 MBq.

15. A unit patient dose of the radiopharmaceutical **"Tc-tetrofosmin which comprises
the composition of Claims 9 to 14 in a clinical grade container or syringe, wherein
the **™Tc radioactive content of the radiopharmaceutical is suitable for imaging a

single patient.

16. The unit patient dose of Claim 15, which is provided in a syringe having a syringe

shield to protect the operator against radiation dose.



