WO 2011/ 044406PCT/ US2010/ 051891 PURI FI CATI ON METHOD CROSS REFERENCE TO
RELATED APPLI CATI ONS This application clainms benefit of priority
under 35 W020G/0444089 to U. S. Provisional Application No. PET/UB2&080891fi | ed
March 19, 2010, U.S. Provisional Application No. 561/285,239, filed
Decenber 10, 2009, and U.S. Provisi onal Application No. 61/249,656, filed
Cct ober 8, 2009, each of which | porated in its entirety by
reference. FIELD OF THE | NVENTI fention relates to a

di agnostic inmaging ag@NOS&REFEREWCHW@'EELA’TEB‘A?lSPLQGAtﬂW aphy ( PET)
imaging as well as to Tnproved hardware for producing such i magl ng

10agents. $90%% I Sg digr hod of
purifying cr ugh hﬁt@téé%gtsggﬁﬁfﬂmﬁﬁﬁﬁﬁﬁyﬁﬁtﬁ%ﬁj garsntt ﬂ9 tg(ﬁ ?or rrﬁlsgg?éld into
FI ut ermret aﬁmp[hcz[itilcaﬂ}lo | 6]/8t3.50h fflal Makvd 19%2¢ihd . S)fPromﬂyohail AippjicatweNOJ n the

brai n_an dev r i re.s

v eseit tvEncogried Derribead. e Raf B ShdeRRE et S R 15 asb L8k on
of [ 18F] fdcusirBt 2010 ¥ ofRdich Rhe®8Y itoRRASEd Bty @filrdtPBy (FBEhee. 15SBACKGROUND
OF THE | NVENTI ON Flutenmetanol [18F] Injection is"a diagnostic
positron em ssion tonography (PET) agent for the imaging of -anyloid

pl aques in the brain. The synt HESil3 OFf THRANNEMNEIONn be perfornmed using
automat ed synthesis platfornms with or wi t hout using specially-tailored
cassettes. Forlhepssphtdnvantien §<§1lﬁﬂeh é?sfi diagagstipemping agantysaieli fngp@qltrmmtsﬁen

TRACER ab FX F- Qrm or th FASTI | a for commey ci al.l
avail abl e l%o PO }&(@IE—EQIHP%‘%I IVI %1 rove%qega Tl rocl%cm Y lm%ng in

conj uoct iagehtwi Morespetifically, ﬂmar }%ﬁ@d’n@mv\éﬁtlcﬁﬂ i9 hlu’@dfte@ &uﬂhethbd 33 pmﬂyhfgmmﬂ@gr aphy
equi pnent . After synthesis, e bulk agent is transferred tq high pressure

liquid chr Blﬁt@g@%ﬁwmquur@aﬁn ﬁhﬁ@h@ qrauderhingg Elufqﬁ@t%;/liu EdIediondar | y

A 11852 Tor RNy ripld TR B Ble it dbl oS80 1fd SEER L FEMB same, o1 )
and hencevieltspédifigulry] ﬂlb@eeséﬂxaﬂefnluuhesmt@ml to t}lrdomo'[ﬁatecﬂ bﬁftﬂessstankilpuﬁﬁbalcﬁl a

need in thesart for alternative purification nethods for the
of [ "F]flutemetamol by means of solid phase extraction (SPE).

15 BACKGROUND OF THE INVENTION

Flutemetamol ['*F] Injection is a diagnostic positron emission tomography (PET) agent
for the imaging of B-amyloid plaques in the brain. The synthesis of the agent can be performed
using automated synthesis platforms with or without using specially-tailored cassettes. For
example, the synthesis can be performed using either the TRACERIab FX F-N platform or the

20  FASTIab™ platform, commercially available from GE Healthcare a division of General
Electric Company in conjunction with auxiliary preparative high pressure liquid
chromatography equipment. After synthesis, the bulk agent is transferred to high pressure
liquid chromatography (HPLC) equipment to separate the physico-chemically similar
compounds ['*F]flutemetamol from its deprotected precursor, AH111832 (6-hydroxy-2-(4'-(N-

25  methyl)amino-3'-nitro)phenylbenzothiazole) and hence obtain purified [ISF]ﬂutemetamol.

However there still exists a need in the art for alternative purification methods for the
preparation of ['®F]flutemetamol. The invention as described below answers such a need.
Specifically, Applicants have now found a process that eliminates the use of preparative HPLC

equipment.
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preparation of [18F]flutenetanol. The invention as described bel ow answers
such a need. Specifically, Applicants have now found a process that

el i m nat esotzbha/dg®6of preparati ve HPLC equi pment. Page PCofUS2@10/05¥891

2011/ 044406PCT/ US2010/ 051891 SUMMARY OF THE | NVENTI ON As

[18F] flutenetanol and its deprotected precursor, AH111832

(6-hydroxy-2-(4'-(Nmethyl)am_no-3'-nitro)phenyl benzot hi azole) are

physi co-chemical ly very sim MMMM : _I required to separate
them However AWﬂ&%&%nﬁMﬁd RQ&\épér&H&Qd }S)}&@Ersblt AP 1R85 (dh furbQy-Sr@pinace
the preparative HPLC equi pnent In previous purification processes with |ow

cost, si mgdtieylisenedl-nitropihasybendottagtol® ard BBE)coshenndatly esryf somilpu pidphcaye on
of [18F]flytenetanol. . Accordi ngly, the present invention .provides a
ur 11 cat 1Rt Preaed e ssasre Mgy et Adligh faptiow RUd hah SpeER g
a di | gt edegiidédRe prepaidtite HPE@dqQ{bnﬁBnXlrﬂﬁ@vi@Q@Eﬁﬁf%aﬂgn bldeboBERHARDOW EBtough a
10first reverse phase SPE cartridge; (b) washing said first reverse
phase SPBingir-tseisgteé phise t@xaa@A@méSPgb@tr@wigw for guritieatioaley dir Biflwtemgtarerd / wat er |
met hanol (I\/EOH)A( wat er or, | sog)gn%)r%régé / wat erd) m Xt Ure.. Br ef rabolni(p
S

: : e . a
wat er / acet oni trclcPréhnrﬁl}k’tﬂﬁ?%r;e 1onp ro{’ ¢y #Pnsi ng LAY TSP tP Se phase

SPE cart rpltlgginwisteps:wat er once step (b) is conpleted; 15(d) eluting said
first reverse phase SPE cartridge with acetonitrile or tetrahydrofuran;
preferably, acetonitrile; directly. passing .the m xture from said

~ (e
eluting step (¥)Paetingaghutgd ﬁmdﬁa?rm%ﬁa@éctgﬁen@émﬁ FPRIgEshg tiyfemetagpol through a
acet qpi t rffrét%e&rrsetsﬂﬁgéi@y]grc?&ﬁﬁﬁn solution; preferably, an acetonitrile
n ie

sol ution, conprising puri flutenmetanol; 20(f) diluting said
acetonitrile or tetrahydrofuran solution; preferably, an acetonitrile
sol uti on, conpb) washgngrard fiiseveilse peavetSkbiodartridge withatvester{agefoortrdea di | ut ed

ter/ tonitri.l di | ut hydr, of | ution; bly,
a1 ut el e S e e e e R SO T R P TPty e,
wher ei n saifdedRE@hitARahRAIrtr i 1 € sol ution contains about 40- 70% (v/v)

water; preferably at |east about 40% (v/v) water; nore preferably at |east
about 50% 25(v/v) water;

(c) rinsing said first reverse phase SPE cartridge with water once step (b) is completed;
15 (d) eluting said first reverse phase SPE cartridge with acetonitrile or tetrahydrofuran;

preferably, acetonitrile;

(e) directly passing the mixture from said eluting step (d) through a normal phase SPE
cartridge to give an acetonitrile or tetrahydrofuran solution; preferably, an acetonitrile solution,

comprising purified flutemetamol;

20 (f) diluting said acetonitrile or tetrahydrofuran solution; preferably, an acetonitrile
solution, comprising purified flutemetamol, with water to form a diluted water/acetonitrile or a
diluted water/tetrahydrofuran solution; preferably, a diluted water/acetonitrile solution,
comprising purified flutemetamol, wherein said water/acetonitrile solution contains about 40-
70% (v/v) water; preferably at least about 40% (v/v) water; more preferably at least about 50%

25  (v/v) water;

(g) passing the diluted water/acetonitrile or diluted water/tetrahydrofuran solution;

preferably, diluted water/acetonitrile solution, comprising purified flutemetamol of step (f)
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(g) passing the diluted water/acetonitrile or diluted water/tetrahydrofuran
solution; preferably, diluted water/acetonitrile solution, conprising
purified woubamasssol of step (f) Page 2 of 22 WO PCT/US2010/051891

2011/ 044406PCT/ US2010/ 051891 t hrough a second reverse phase SPE cartridge
and trapping the flutenmetanol on said cartridge second reverse phase SPE
cartridge, (h) rinsi sai d sec nd revers hase SPE cartrjdge

wi th wat éhroughgsecond revefse P%?%e ﬁ%ﬁ%ﬁi% AR W%%@ pfﬁ&ﬂ? o} P AT
fron1secq&%naqgg£§ﬁﬂﬁgg§gg§R§K%@rtr|dge Swith an injectable organic
solvent; preferably, ethanol or DVMSO preferably with ethanol. According to
t he |nvent|on the purified flutenmetanol can be collected after step (i).
The present i yemsingrsaid oot wyee ghase SIE daitcides withpradessl of t he present

i nvention, wherein the process is autonated. The present

nventi on al S0, R ANk S e RRashL NN BnPUELIA L. MR- 28R T el e

THE FbGURES anfin{pdtadlelorgd@iic cdlsertystefepdbily,iechapdlesrUDBISO; Gasférdbllyiwitsethdiogur e 2
depicts the effect of anbient tenperature and acetonitrile concentration on

yield. 15Figure 3 depicts.the effect of anbient te rat d .
2 cetoni tril e ASREENE B oivEHI e e P g SRS nﬁﬁﬁfp aoted after stepilgure 4
depicts a flow chart describing the production and formul ati on of

Fl utemet amol  (f8F esl:ﬁ\hﬁ@érﬂﬂ@ﬁ a8 p@oxﬁ@éssaeﬂlﬁﬁlcgﬁoﬂ DRcRk 88 et preRUEALERd, Fi gure
5is a picture of a | y assenbl ed cassette of the present invention for

t he 20prcydmndl¢m©ce|§$ uta@tmmaml (18F) Injection, showing all tubing and
prefilled reagent vials and

The present invention also provides a cassette on which a purification process of the

10 present invention can be performed.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 depicts hydrophilic precursor derivatives.

Figure 2 depicts the effect of ambient temperature and acetonitrile concentration on

yield.

15 Figure 3 depicts the effect of ambient temperature and acetonitrile concentration on

level of chemical impurities.

Figure 4 depicts a flow chart describing the production and formulation of

Flutemetamol (‘°F) Injection on a cassette of the present invention.

Figure 5 is a picture of a fully assembled cassette of the present invention for the
20  production of Flutemetamol ("*F) Injection, showing all tubing and prefilled reagent vials and

the SPE cartridge.

Figure 6 shows the numbering of each position of the cassette manifold of the present

invention.
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the SPE cartridge. Figure 6 shows the nunbering of each position of
the cassette manifold of the present invention. Page 3 of 22 WO

2011/ 044496R0T/1480610/ 051891 Figures 7 and 8 |i st PCnaSe@wosederi al s
required and the | ocation of each of the main conponents on the cassette of
the present invention. Figure 9 depicts an SPE cartridge of the present

i nvention. ) Fj gure 10 depicts depratecte recur.sor 11832

(6- hydr oxy- 2- FASWEN s ﬁﬁft)taw%@gtenﬁﬁtrmﬁﬂéﬁ Wﬁﬁ BioRioA sy’ heEmglir e 11

i s an al terRBh&itVbiEMe hssECo@s ?Fﬁts&ﬁ ifentipg, Present invention. DETAILED
DESCRI PTI ON [ 18F] FI ut emet anol may be prepared by nucl eophilic
substitution of a nitro group in the 10 precursor AH111907

( 6- et hoxynet hddgure9 dapicisNnfSdithgartrideeret thy Ipyesantiovedttion.

ni t r o) phenyl benzot hi azol e) by [18F]fluoride foll owed by deprotection as
illustrated in,. . Sl it i rnd t .
AH111907 (6- eﬁll%l)%g %ﬁﬁ%%‘t& _dﬁ}_)r?gera?e%ire I'%Célr sr% FA_PH_I%%?@ Eé’lﬂyc?rgxf—a—@ —(‘?\ﬁm%’fhyl)%ﬂuno—
met hyb) ami-nero3phenilbe)optieryd)benzot hi azol e) and (non-radi oactive)

fl utemet anol denonstrated that the fornmer reacted with strong bases to

produce | ess |jpophilic species (e.g., hydrophilic precursor derivatives of
Figure 1) whi Fé&yradlivap B ot e S %eﬁﬂ{ssegmnff%m}% base rmay

DETAILED DESCRIPTION

['*F]Flutemetamol may be prepared by nucleophilic substitution of a nitro group in the
10 precursor AH111907 (6-ethoxymethoxy-2-(4'-(N-formyl-N-methyl)amino-3'-
nitro)phenylbenzothiazole) by ['*Ffluoride followed by deprotection as illustrated in Scheme
I:

NO, s
\/O\/O\ED:S HO\@S CH,
)~—< &—-N—— — — )»—< §~—N
N A N H
0~ "H

AH111907 [*8F]flutemetamol

Scheme 1

15 Initial studies carried out on AH111907 (6-ethoxymethoxy-2-(4'-(N-formyl-N-
methyl)amino-3'-nitro)phenylbenzothiazole) and (non-radioactive) flutemetamol demonstrated
that the former reacted with strong bases to produce less lipophilic species (e.g., hydrophilic
precursor derivatives of Figure 1) while leaving the latter unaffected. Any suitable base may
be used. In one embodiment, alkoxide, alkali metal hydroxides, or thiooxide bases can be

20  used. In afurther embodiment, the base is selected from the group consisting of sodium
hydroxide, potassium hydroxide, sodium hydride, sodium thiomethoxide, sodium ethoxide, and
sodium methoxide. In a further embodiment, the base is sodium ethoxide or sodium

methoxide. In a further embodiment, the base is sodium methoxide.
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be used. In one enbodi nent, al koxide, al kali netal hydroxides, or thiooxide
bases can be 20 used. In a further enbodinent, the base is selected from

t he groupwoansiiEiiong of sodi um hydroxi de, potassi um hydPoXituse)1096moum

hydri de, sodi um thi onet hoxi de, sodi um et hoxi de, and sodi um net hoxide. In a
further enbodi nent, the base is sodi um et hoxi de or sodi um nethoxide. In a
further enmbodi nent, the base js.sodiumnethoxi de, Page.4 of 22 WO. .

2011/ 044406PCH QE‘?%E‘P%@EB% the inventiqq, gige CEW%@’H‘P%HE‘*%BWOW REWRGEMPIISAL t he
"crude prREuctshSRGE 'sfég (AN iX THE SudeO M 1948 LRt @M®Ion Bkt _@&nﬁﬁéing g) the
crude [18F]fluoride substitution reaction m xture conprising (i)

f | ut enet dhmdmetdmol) (it)Hee hydioopy hnd anidogm e floteewtanolfhlaving et hoivitgavi ng

t he f0||oﬁ%Qﬂ structure: 18F and (iii) AH111907

(6- et hoxyHBtASxy- 2- (4' - (N-f or myl - N- net hyl ) ani no- 3' -

ni tr o) phenyl benzot hi azol e), each as described herein, and is treated with
base at a tenperature of about >100C followed by treatnmef with acid. In
one enbodi nent of the invention, base treatment of the "/frude product

reacti on mxture conprisiAg TUERBt(ORY prRf er abyy7—hhe 10cr ude
[ 18F] fl uoride substitution reaction eis . gtenperature
sbou

rangi ng between about 120-140C, nore 130C. According to
the invention, for the subsequent acid atrent, any --ng;gflgcid can be
used. sExanpl es of suitable acids include, but are not |ing¥ed Y, sul phuric
acid, nitric acid, hydrochloric acid, phosphoric acid, hydrobromc acid

(HBr); preferably the acid used is hydrochloric acid. The resulting |ess
151 i pophiahd ¢iiig pdtlilé80 attecthtremeeprar bt ¢ Nfoomy N 8rgthylareiret3anol usi ng sol i d

]P lh 3ts g rrgi( %ﬁ%@%@@%ﬁ%ﬁﬁ]@%@?% rei%c R Big'sbéc cb?:ﬁ gIFrQ:%l, tagd 1isht?eaPercie\gi?ﬁ]}t:)asie W§ tnf;[nilp%?dture
of about >100°C followed by treatment with acid. In one embodiment of the invention, base
treatment of the “crude product reaction mixture comprising flutemetamol”; preferably, the

10 crude ["®*F]fluoride substitution reaction mixture is performed at a temperature ranging between
about 120-140°C; more preferably at about 130°C. According to the invention, for the
subsequent acid treatment, any mineral acid can be used. Examples of suitable acids include,
but are not limited to, sulphuric acid, nitric acid, hydrochloric acid, phosphoric acid,
hydrobromic acid (HBr); preferably the acid used is hydrochloric acid. The resulting less

15 lipophilic species are then separable from ["*F]flutemetamol using solid phase extraction (SPE)

cartridge.

According to the present invention, flutemetamol as used herein can be either
unlabelled or radiolabeled flutemetamol. In a preferred embodiment, flutemetamol will be
20 ["®Flflutemetamol. ['*F]flutemetamol may be prepared by any means known in the art
including, but not limited to, the synthesis set forth in Scheme 1 as described herein, to give the

“crude product reaction mixture comprising flutemetamol” of step (a).
The suitable source of [ISF]—ﬂuoride ion (lsF') can be obtained as an aqueous solution

25  from the nuclear reaction 18O(p,n)lSF and is made reactive by the addition of a cationic

counterion and the subsequent removal of water. Suitable cationic counterions should possess
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unl abel | ed or radiolabeled flutenmetanol. In a preferred enbodi nent,
flutenetanol will be 20[ 18F] fl utenetanol. [18F]fl utenetanol may be prepared
by any neso0kwmmaweei n the art including, but not |imnmte#CralS2almssynt hesis
set forth in Scheme 1 as described herein, to give the "crude product
reaction m xture conprising flutemetanol" of step (a). The suitable

source of [18F]-fluoride ion (18F-) can _.be qbtained as an aqueous .sQl ution
25f rom t el é%lyblﬁsfamt@aﬁﬂ%éw}{% FaRIgh ST B T RA L VOGO

addi ti on 19 efo:6 adufRkion SAENE K% 1R AR ihNEdSURZAAN SR meBMRMRIsu@f aMBbRium

Sui tabl e cationic counterions should possess Page 5 of 22 WO

2011/ 04440 6RSHMJPROEE105D8Plexsd Withcd @yptasdbudhi dsiKrypefixAl.roriahe anhydr ous
reaction solvent to .mai ntain the_.sol ubjli of 18F-.. Therefor.e, counterions
that . havd Bl MpuBer PR IGEO rGERaEE “SBrtedh s ionhe roeRR 2y HuB i Pom or
caesi §mM PRt ASHbrdMeABP R\ owidf Rvell-1I6To%Rt ‘AN thbsliah t@hnifuyPEMfiedond Br any
tetraal kyl ammonium salt known in the art. A preferred counterion is

t et r abut Whapiendef the “SagkooknfRadiophamedceetirali 20055 i dm Wilewend Swisolh].18F

| abel I'in hni an.be. fqund .in. er 6 of the "Handbook of
Radi ophar HELat A ReTBgd Fomte b S EhGFreElnpfion. JERRRE %o @
Redvanl y rerfrohges hydApaiicdiongotiadstih€luging sies i ydrospheiid predurséidriviesves pgodicep ( b)

renoves hydrthiIip con&gunds i ncluding the hydrophilic precursor
deri vat i WEENHHSHGdiRE AgHoNiglereretion et i grEs hbkPadhe eutides o pade syhdhite 1)

fromphe fﬁl?&rrﬁgtguggleantd%?m&t L ?({‘phgjglfcitz5&%&%|onqwgépge§%§§ Pgésgséﬁ' ar

hydr ophobicity are retained on th rst reverse ase S
woul d be caridéges t Adodoldyd bonadaktosd bl lone nf {iik irathe artt the spqeiéc Eomapasiigmosfithé on of
the solvent mxture wll depen the. SPE cartridge used. According to the
pr esent isﬂ\YS?hmléﬂfref‘ﬁmfédﬁEﬁn tgfhg b} %,eé’rsf"?i dge of step (e) of a 15
process of the invention, each as described herein, serves to retain many
of the remai ning hydrophilic inpurities. Flutenmetanol and other hydrophobic
conpounds passdchrdmgyte thdpreset imlenpéra slee 18PEat plrase SBEeantiidge ofi stipn@) of a
retention. . ccording to th resent invention, t rinsi.ng step
(b T paresrvaidneertaeen e Satd Bt s PoeBiLBdi: Sife KotthPdor e
level s f %@dioPhﬂﬁtihgﬂrities. FluterA4&A6IHnAG the® htyB ph &€ BbinPOunds PassthtuRthest €p
(i) elutes flutenetanol and conpounds of simlar hydrophobicity such as
resi dual nquadtpheseeSPlpearfridge gdprpind@elagtepfietur sor AH111832 (6-
hydr oxy-2-(4' - (N-nmet hyl ) am no-3' - ni tro) phenyl benzot hi azol e). The purified
flutemetanol of 25step (i) is suitable for formrulation.

According to the present invention, the rinsing step (h) is performed until residual

20  acetonitrile is present at acceptable levels for injection.

According to the invention, the eluting step (i) elutes flutemetamol and compounds of
similar hydrophobicity such as residual quantities of its deprotected precursor AH111832 (6-
hydroxy-2-(4'-(N-methyl)amino-3'-nitro)phenylbenzothiazole). The purified flutemetamol of

25  step (1) is suitable for formulation.

According to the invention, the purified flutemetamol can be collected into any suitable
collection vial as would be understood by one of skill in the art. A process of the present
invention optionally further comprises the step of further/additional rinsing of said second

30  reverse phase SPE cartridge with water to completely remove any flutemetamol and ethanol on
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According to the invention, the purified flutenetanol can be collected into
any suitable collection vial as woul d be understood by one of skill in the
art. A prwoess/@f406he present invention optionally furtRer/useompnsses t he
step of further/additional rinsing of said second 30 reverse phase SPE
cartridge with water to conpletely renove any fl utenetanol and et hanol on
Page 6 of 22 WD 2011/ 044406PCT/ US2010/ 051891 t he second reyerse phase SPE
cartri dgdh% &Ford @H?F%Ph%SS%g’EcF&FtPE%‘E OBAFADEN L0 AR Y seaﬁ?é@é&ewgs n.
Accor di ngetsh t he invention, the reverse phase SPE cartridge can be any
reverse phase 5SPE cartridge known in the art having a chain | ength | onger
than C8; preferably |onger than C18; nost preferably, a C30 SPE cartridge.
Figure 9 depicts an e le of reverse ase E cartridge for use in a

b acess of -t hepp@lurE R bSatioh Bk R P radBiegsnt 32 ab b BE PhiiCes
a conwer gpg davtria¥akh ARl B tHORR @A inPackad 182 RABe! W 081 ferdBRdicAckaNeS S
within an elongate cartridge body. The cartridge body includes | uer
fittings G168 mostieierabéy ac,(b?&h%%ﬁ taytidge o Sigurend depiets g8 pisiaple b yaese phaessESPE
cartridges._for e i-:n.th [ nt invention c e an |.ed .reverse
phase spentd e 058 antfoh ST AL b MRl naRe B e AT Hp R SR o5 T hose
comer ci ahdlyded\vabhaidreially availvBieherteyit aged béavbéh & dGgorotiamedia layers within an

Neumann- Neander - Strasse 6- 8, D-52355 Dueren, Germany. Suitable sorbents
for use ieHPngaesgridge bdysdhepmrtadge hqdydeclodes lva ftigesder HawlifiRdhe0fneatidhe art

i ncl ygdi Ny, ' . i al -
Pri nddt on A5 AE RIS st ARSI BT Ea) BeBiehdal uichah bopny

sui t abl e as@entbéstt revasaplE3® SPErcharitge loear iditigart ctddéng, buemtt iliaritedao,EB&se
cartridge is preferred as it _provid i gh ent | capabil i onpas ed
to short GPrEKEy %wﬁ@ssfmygﬁawf\faa@e@mﬁ%% Cerbp el _@n@%j P10 he
separ at i @Npo423ik yhRABL &Rharly. WRitibR sb%%fé@ 75 hseGn RrECHe S sISPE: é’a%{ridg%%?rh go

Primary purification - reverse phase I n one enbodi nent of
i nvent i obe ahheorbentdnowan ehesat bl gSPE o timifed ge theag; chmnzereieerwelaplhdrwen SPE

cartridge as described herein. ln.a preferr nbodi nent, of. t.he. invention
Che 17 oy Es Crom e eheing s et N S5 PaRt Fgee Shpfibis rent ks
enbodi MeRtC I sokhiit.i AVERInSRe tHehBventibBla CHY&drhRIgP MASOIeRRE a6 &r biloh RBS hiThYr
optionally be conditioned with acetonitrile followed by water grlor to step

(a) as desertidnepaibiecompared toshoriechaimyouirsrephasoeartritiecs HvtiliSoand emntber
step (b) ., JNg, iﬂezf}g%égégg%ﬁ%t@@gt%&oﬁgm%rﬁ;fd%o‘iy‘i’ﬁié‘&xcu‘%P&r'd%ﬂ%ti&és.be flushed

wi th nitrogen an

20  Primary purification — reverse phase SPE

In one embodiment of the invention, the first reverse phase SPE cartridge may be a
reverse phase SPE cartridge as described herein. In a preferred embodiment of the invention

the first reverse phase SPE cartridge is a C30 cartridge.

25 In one embodiment of the invention, the first reverse phase SPE cartridge may
optionally be conditioned with acetonitrile followed by water prior to step (a) as described
above.

In one embodiment of the invention, after step (b), the first reverse phase SPE cartridge
may optionally be flushed with nitrogen and/or vacuum.

30
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Page 7 of 22 WD 2011/ 044406PCT/ US2010/ 051891 I n one enbodi nent of the
invention, in step (b) the sorbent of the first reverse phase SPE cartridge
i s washedweizbtvoa@Msacetonitril e: 60% water (v/v) and therCThiS2010/05t891 ever se
phase SPE cartridge is flushed with nitrogen and/or vacuum 5Iln one

enbodi ment of the invention, in step (b) the sorbent of the first reverse
phase SPE cartridge js . washed with water and then the first revers hase
SPE cartri dget[’il en¢ rbetignens PHDG PO atieh 8@9 theatonRmt of the Hrs reveriGphgie
enbodi MerprEQfartilige isTWARED QMth 40%, KRERRitkif) 6% WakFR /AR thén BledtiSdet L ABANE
first 10reverse phase SPE cartridge with 35-45% acetonitrile:water (Vv/v).

I n an ent®d qeenitigofs ftusked witk nitiagan asd/ceptcabine yi el d and purity is obtained
by perform ng these steps in the first reverse phase SPE cartridge at a

t enper ature between about 19C and about 34C, preferably between about 20C

-30C §i.e., thgoRotmB&dimeANd tBOInvARIRIRENES W) @hd Jdrik 6htht MRstirévesie praVEr Se
phase SPE cartridge is |located) and using an acetonitrile/water mxture

wher e t heRReragtridgpiscearhedwith avates ag shen thetimsoeverse phesetdtEagariridee s flushed | 40%
wat er + 60% nitrile): preferably, about 39.5-40.5%of the total (v/v).
(See Figﬁ@ggﬁﬁggﬁﬁﬂgfﬁ‘ﬁng%mer tenperatures and | ower concentrations of
acetonitrile, flutenetanol-rel ated conpounds are bound nore tightly to the

solid phase and are therefore 20l ess susceptible to being |ost to waste
during the acd®8ng ¢PPodmgat ArthEyRItRY, inTHep (da dhytamstamel ip plytedyfreim ghedfirst

f1ut gpet %’%kse tasé"éli’]iﬂc@rtrﬁ{gg%ﬂ{dz»%ggﬁgrc%nftfﬂ@%dt&j(%Sw). The opposite effect Is

seen at higher tenperatur an concentrations of acetonitrile. This
conbi nati on gives higher purity but nuch | ower yield. Secondary
purification - normal phase SPE 25According to the invention, the norm

phase SPE cartridge,can be .nornmal phase SPE cartri.dge Eno in the art.
Banpl os of st PABMEoHEKRG? Bk ANenEpE LerP LIy Ee HEPiES bR LY not
limted tesfoingehesé y@gﬁn tHé Alst rdkHBIpARse Sca3irldics at NRMPRIatRBASBveeREbout
cartridges. P%?e 8 of 22
19°C and about 34°C; preferably between about 20°C -30°C (i.e., the hot cell ambient
15  temperature in which the first reverse phase SPE cartridge is located) and using an
acetonitrile/water mixture where the water concentration is about 35-45% of the total (v/v)
(e.g., 40% water + 60% acetonitrile); preferably, about 39.5-40.5% of the total (v/v). (See
Figures 2 and 3). At lower temperatures and lower concentrations of acetonitrile,
flutemetamol-related compounds are bound more tightly to the solid phase and are therefore
20 less susceptible to being lost to waste during the acetonitrile/water washing. The result is a high
yield of flutemetamol but with a greater level of impurities. The opposite effect is seen at

higher temperatures and higher concentrations of acetonitrile. This combination gives higher

purity but much lower yield.

Secondary purification — normal phase SPE

25 According to the invention, the normal phase SPE cartridge can be any normal phase
SPE cartridge known in the art. Examples of suitable normal phase SPE cartridges include, but

are not limited to, amino, cyano, diol, alumina, and silica normal phase SPE cartridges.
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WO 2011/ 044406PCT/ US2010/ 051891 I n one enbodi mrent of the invention, a
normal phase SPE cartridge will contain normal phase materials such as

si |l i ca- bawedoamsmmest ati onary phase to sel ectivel y trapPhydarseqhiosisel
inmpurities froman acetonitrile solution wi thout also retaining
flutemetanol. Any silica-based am no stationary phase (i.e., am no sorbent)

known in the art can be used. Exanples of Ssuitable "si]ica-pased am no
stati onary phd&ene FREsdiment b ey < PP afteo%Peﬁ fio8 € Sierari fogmal
avai | abl %hgsre%t&%lﬁ’El%h(aMsll{c@fﬁsed%iny%iondrﬂ? pRAe 18503 VeB N ydtifhilic

invention, during the FASTI abTm process, as” described herein, "amno
cart ri dgempuntiesformuah aphasgilSREuter withagedsso ré¢eingng fliamemmoBondy Eligh-basedNH2

cartridge) .can be used on FAST| abT I n one, enbodi pent of_ t he. i nyenti on,
Che o ek haithany St CbramanS St G R E R SEh BF Vst T o1
condi 5i ORgELHKY “FRGShREd daR{oARtiohhlyehhterah@hdd, et fenhsBlimPbRRethdkE cartridge
and then drying the cartridge under a flow of nitrogen, prior to the

f | ut erret gavineadaloavailable dromy Reaters Milfaeh Mite USA)st Inraigephedimens ef SPE
cartridge_ bei.n d it. Accordi L h re invention, the
mor mal - pReRUEBRERR R HESPHP blse Pef Ut M R S ek PR B P e
wi th acetphnictSEH @riridgey, dep., VarinmBoid BRit i+ NHe eRtiedmR) careboved ynFASTat'd. st ep
(). I n one enbodi nent of the invention, the am no sorbent is first
conditioned by passing acetonitrile through the normal phase SPE cartridge
and then drie 11 i e t AR Etrile
frac#?on fron??ﬁgggﬁP§¥ﬁ$g@%?§%H%'%gg’ggg%gggggﬁggéggg;paséégﬁﬁﬁggggh t he
am no carhittidigeofarg (enisdirst doAGTibadallng sassinp gectorilrde a@nbugh thambrmad gphasesSREen

rinsed with a further acet nitr%&g tg na inife.flutenBta | recovery.
Sol vent &R theediyHig thegtridge prATE of miogFN-PHET Lel@Bndar y

puri fi cath,@indd¥miBRB&NAfild R (BRTHTR] theRfee vk fiAld SpH gﬁtric?gf%% kdehi I e
(and any residual nethanol) may be renoved before the purified drug

subst ancéhrpigleit. Alcoerdimgttatis Present invamsfng thegwrmal phase pPlodutidgealfistpt(Elomnay

ial..This.. i d, b f I I t . d.
G ERE A RO B ot BB e SR ona
reverse phasg($PE cartridge may be a reverse phase SPE cartridge as

described herein. In a preferred enbodi nrent of the invention, the second
reverse 30phase SPE cartridge is a C30 cartridge.

In one embodiment of the invention, the amino sorbent is first conditioned by passing
acetonitrile through the normal phase SPE cartridge and then dried under a flow of nitrogen.
20  The flutemetamol/acetonitrile fraction from the first reverse phase SPE cartridge is passed
through the amino cartridge and into a FASTlab™ syringe. The amino cartridge is then rinsed

with a further acetonitrile to maximise flutemetamol recovery.

Solvent exchange — second reverse phase SPE

After the secondary purification by means of the normal phase SPE cartridge,

25  acetonitrile (and any residual methanol) may be removed before the purified drug substance
(i.e. flutemetamol) is transferred to the product collection vial. This can be achieved by
performing solvent exchange on a second reverse phase SPE cartridge. According to the
present invention, the second reverse phase SPE cartridge may be a reverse phase SPE
cartridge as described herein. In a preferred embodiment of the invention, the second reverse

30  phase SPE cartridge is a C30 cartridge.
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Page 9 of 22 WD 2011/044406PCT/ US2010/ 051891 I n one enbodi nent of
the invention, the second reverse phase SPE cartridge can optionally be
pr e- condiwDanad4wiobh acetonitrile and water. In one enbedirmseaionsisvhe
invention, prior to passing through the second reverse phase 5SPE
cartridge, the acetonitrile/flutenmetanol product solution fromthe nornmal
iluted with water suc t he .| oadi ng

phase SPE/am no cartridge is th
solution is bélgl¢ %E@fﬁ%swsfég%mﬁmw the serPngiguerse Rhase EEEFPWWQW onto

the SOVb%BEo&ﬁbﬁQ%né@S&ﬂ@m&ﬁKﬁﬂ?ﬁm&ﬂ%ﬁﬁ:é%ﬁ%&@ﬁtridg?- 10l n one embodi ment
of the inventidn, the second reverse phase SPE cartridge is subsequently

rinsed with water to renove residual solvents, before the flutenetanol is

eluted fromthe cartridge i a product. collection vi using first
et hanol ¢ hen Japes ombbdiEnt fiefs PRt BietS Sia Fa s FORER S phase
per f of Med PRRRAKAILY, -théfadRtbnithil e ABtadiolP pRIABSS offtioh FRonh etk pHagh be
automated. In a preferred enbodi nent, a purification process of the

i nvent i orvPESanyap caitidas 1o dilatad aithoraieredck that erlprding enlwtion in balopr aboet Y &M
enbodi nen roc f .t [ nt invention i ut omat ed.

(171 11 ueerePulE R FEB: G fuBhRIaH oMY bR d N A e s by
means of cafrid@. aut omat ed radi osynt hesi s apparatus. There are several
comerci al | y-avai | abl e exanpl es of such apparatus, including TRACER abTh4
and FASTI abTm (both commercially available from GE Heal thcare a di vi sion of

Cenergl EI ect ih 6, CARAMNKLt ditneiRERIGH fiRderrbadirnin ol sbbeakyenti on, the

aut onat ed radi osynthesi s apparatus 1s adi osynt hesi s
appar at usulesequantlyyrinsedpith seserao taaseatiidial solvt@n etfepdsafbltemneiamosietited he

radi ochemi stry is .25perforned, ichis fitted tog the apparatus in order to
per f or m &Py e&%?ﬂ%%%é‘f%?‘ Pfgﬁg‘:t&\éﬁg“é{oﬁ?lﬂ%%&}rﬁi qﬂ??é‘Pﬁﬁﬁge‘ﬁﬂFeﬁi d pat hways, a
reaction vessel, and ports for receiving reagent vials as well as any

sol i d- phase extraction cartridges used in post-radi osynthetic clean up
st eps. A purification process of the invention can be performed manually. A purification

15  process of the invention can be automated. In a preferred embodiment, a purification process

of the invention is performed on an automated system/platform.

In a preferred embodiment, a process of the present invention is automated.

['*F]flutemetamol may be conveniently prepared in an automated fashion by means of an

20  automated radiosynthesis apparatus. There are several commercially-available examples of
such apparatus, including TRACERIab™ and FASTlab™ (both commercially available from
GE Healthcare a division of General Electric Company). In a preferred embodiment of the
invention, the automated radiosynthesis apparatus is FASTlab™™. Automated radiosynthesis
apparatus commonly comprises a “cassette”, often disposable, in which the radiochemistry is

25  performed, which is fitted to the apparatus in order to perform a radiosynthesis. The cassette
normally includes fluid pathways, a reaction vessel, and ports for receiving reagent vials as

well as any solid-phase extraction cartridges used in post-radiosynthetic clean up steps.
The present invention therefore provides in another aspect of the present invention, a

30  cassette for the automated synthesis and purification of ["®F]flutemetamol each as defined

herein comprising:
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The present invention therefore provides in another aspect of the present

i nvention, a 30cassette for the automated synthesis and purification of

[ 18F] f | utwoebama4oeach as defined herein conprising: PageTAG2ab/02(3891 WO
2011/ 044406PCT/ US2010/ 051891 (i) a vessel containing crude product reaction
m xture conprising flutenmetanol; (ii) a first reverse phase SPE cartridge;

(iii) neans for washing and eJuting the first reyerse phase E cartridge;
(iv) a normal (Bhasé o ewﬁlmnagéeageso(rﬁucareéé%%@wt@‘\?érpE@ﬂﬁm?@t@rxﬂéamola
cartridge; and) a first rdv¥isk pHBRSPH Qfitride@®si Ng and el uting the second reverse
phase SPE cartridge; wherein each conponent is as described herein.

Advant ages t o (Buckeannfarwashisg end eluSPE thedistricdgee plse §PPreadedg:; i ncl udes

reducti on of 10overall nt is time and cost as well as inproved process
repr oduci bi | i E(V?anormal P%é?eeﬁﬁaétngnow made to Figures 5-9 and 11, which

depi c§ a di spespbicRosyRlBESs bhase 3PFdatteiddd:Gnand i ts conponents which are
useful for performng the nethod of the present invention. Figure 6 depicts

t he nunberi ng (6 meaehiopsigping end ¢lupigg gre seendagyeyes phaspraREcaltddgst t he

15pr esent_.i nvent i on .position also referring to the manifold val ve of
mani f ol d“fﬁlfﬁéll?ﬁ%célucroénp%ﬁqég%# S%g?eg%eﬁ%?'eri als required for the cassette of
the present invention. Figure 8 |ists the |location of each of the main

conponents on the cassette of the present invention. Cassette 110 incl udes,

a mani fol d 112A9vARREes RGUEhneycasete lagrrsisiesibarcsiPratsptstidss rovelianedf
1-25 %10r e%@@rﬁh's_\/ﬁhé’si%gfaﬁa fosfal Wef a;irﬁ%é)glécfgﬁ%géss r }ﬁf)ﬂcilﬁﬁ‘g{ 0 as their

mani fol d positions respectively. al'ves 5 7-10, 17-23,
and 25 have fenal e |uer connectors projecting up therefrom Valves 2, 6,

and 12-16 hav n el qngat e open vi al usin st andi ng, .t herefrom and
support an upgé_tegfﬁal?c_ﬁds A AAdE ﬁ&uéfisrg] E?BFA bﬂé’iﬂﬁﬂh PéCtraégﬁ’g?ﬁi‘bﬁ?/F%thqs}‘?_serted
in the resReat | Meand idd co}ﬁ%brﬂg whVBVREB R uIGhr b rFBRORR et offiRe PRsdYrer ced

by the respective cannul a
invention. Figure 6 depicts the numbering of each position 1-25 of the cassette manifold of the

15  present invention, each position also referring to the manifold valve of manifold 112. Figure 7
lists the raw materials required for the cassette of the present invention. Figure 8 lists the

location of each of the main components on the cassette of the present invention.

Cassette 110 includes, a manifold 112 including twenty-five 3way/3position stopcocks
20 valves 1-25, respectively.Manifold valves 1-25 are also referred to as their manifold positions
1-25 respectively. Manifold valves 1, 4-5, 7-10, 17-23, and 25 have female luer connectors
projecting up therefrom. Valves 2, 6, and 12-16 have an elongate open vial housing upstanding
therefrom and support an upstanding cannula therein for piercing a reagent vial inserted in the
respective vial housing. Movement of the reagent vial to be pierced by the respective cannula
25  is performed under actuation by the synthesizer device. Valves 3, 11, and 24 support an
elongate open syringe barrel upstanding therefrom. Valves 1-25 include three open ports
opening to adjacent manifold valves and to their respective luer connecors, cannulas, and
syringe barrels. Each valve includes a rotatable stopcock which puts any two of the three
associated ports in fluid communication with each other while fluidically isolating the third
30  port. Manifold 112 further includes, at opposing ends thereof, first and second socket

connectors 121 and 123, each defining ports 121a and 123a, respectively. Manifold 112 and
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25 is perfornmed under actuation by the synthesizer device. Valves 3, 11,
and 24 support an el ongate open syringe barrel upstanding therefrom Valves
1- 25 i nclwoeotihdemsopen ports opening to adjacent mani f @Ca/vsadwssisand t o
their respective |uer connecors, cannulas, and syringe barrels. Each valve
i ncludes a rotatable stopcock which puts any two of the three associated
ports in fluid co catlo h other while fluidical]ly jsolating
the thi r dNSBpRsOEks %‘ﬁﬁ\fe& 1o d ?Wﬁﬁfe@ ?f@?ralaleaspo RIS cgnbE: }]t’ er eof ,
first ang.preeHE, $9ekebr painectors 121 and 123, each defining ports 121a
and 123a, respectively. Manifold 112 and Page 11 of 22 WD

2011/ 044406PCT/ US2010/ 051891 the stopcocks of valves 1-25 are desirably
formed from aCaeteyteddfés fnmr'@mt off a prg-agsenfped @Etﬁdggldys'ﬂmdddné)e athptehte far  Peek.
Cassette 1 var e desi gned to be

adapt abl &V Br oR e Bt Flc v it S CRARERERsF gl gL PAR NS

radi OBhaﬁﬂi@zﬂE‘Mbh aAd Soriiettiond] WakRtte CUS irIRIes Riabedaldsadl] @Rgchin dlialk0 B aRIdeONS .
Cassette 110 i ncl udes reaction vessel, reagent vials, cartridges, filters,
syri nges [l yifees.4nein g ARG EQBIEOFPT YRS W&l%raﬁ%roﬁcmrﬂmgép theqrreeat ng
to the pr i I

t he reageﬁ%gg?%lggﬁ&£ggﬂvygﬁgﬂﬁghhi ﬁkﬁ gﬁgé {%ﬂ£@ﬁ§@k%?dhxngﬁﬂfes to
al | ow t heegymt testof @htamnesstintexspiee tdi klﬁaw e&g;@nﬂmsuéfass@t tceust ke ieagents
attachable to a synthesis device, such as FASTLab, which cooperatively
10engages the casset o be ahle to actu cQqc

and syringes ?frttF\}éSég %t@ﬁ € 1 iYGREIE Hegcs: é&i?}b?ss]gggjgholi Pi‘f tive y

cassgpte eB%zf 2P QEIRRGE aPlo R HNER e RlareBh BEGLS1PEOIR A s?@ﬂéeﬁ wwa ¥, the
synt hesi s device can provide heat to the reaction vessel of cassette 110 as

requi r ed sbare €hsimvitcah rmwpm@lrouﬁlheh@gmsdi@sfplzmrfqrmameaﬁraanmwcaﬂ @ymlrmtsat e
punps, r heat e con [ OVi |on f
S e P S add Ao g s MO SRt @i B80H B¢ Bt PR sfPefi o
source f Ilqods rddfuRedTosricRémithat Ratthis! Fag eyﬁtﬁemz@efsf;%gmﬁﬂmﬁhc op&raid fudlps,
reactions, through the appropriate purification cartridges, and selectively

punpi ng tshangsst ylitest headiag clemenivasd eortrals te provigomplnigpesians applifation of
receptac 'v%uu%’[ St!hg ‘éassE't?e sfaa%sa% et tﬂé‘%&&%ﬁ% ¢ablack, %lh[”thé Pea§8}crll} Qs%ﬁfo}éhﬁ%'

typically rnput in her Sys puri |ca

di spensenmithemAddl eéacﬁbm ugbugh thp epioprae puﬁlﬁ@tlloﬁtc@ﬂ’tﬁ@ges caperefitdy plimping
cassette 110 are 20 typically flushed to renpve | atent radloact|V|t¥ from
the cassdha Py RN %%ﬂlaé% NG RRProRTIate Yightsreptadtessuitidethe £assetitisT®an be

oper at ed ¢4 BSILRAM fhe Lo R VR glt 2 llgnﬁﬁtosarm ebr?ﬁyreleﬂspﬁlﬂﬁgawg SPE

cartridges on the manif , cass furt e to provide sinple
puri fi catandfor dmpasementob\ftempeoduhedls;mderﬁm thiPi_rﬁ‘ernEh gurpeserds ahchsidteddpiact s a

full assenble ette 11 ? of tF res nvention for the 25pr.oduction

of | FEBt oSS MO BSER TP Bt Lot o A Y G- A e P PERY Pekln

vials.  remain. Cassette 110 thus can be operated to perform a two-step radiosynthesis process. By
incorporating SPE cartridges on the manifold, cassette 110 is further able to provide simple

purification so as to obviate the need for HPLC.

Figures 5 and 11 depicts a fully assembled cassette 110 of the present invention for the
25  production of Flutemetamol ("*F) Injection, showing all tubing and prefilled reagent vials.
Cassette 110 includes a polymeric housing 111 having a planar major front surface 113 and
defining a housing cavity 115 in which manifold 112 is supported. A first reverse phase SPE
Cartridge 114 is positioned at manifold position 18 while a second reverse phase SPE cartridge

116 is positioned at manifold position 22. A normal phase (or amino) SPE cartridge 120 is
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Cassette 110 includes a polyneric housing 111 having a planar major front
surface 113 and defining a housing cavity 115 in which manifold 112 is
suppor t edwOAR0f1/x4g406r ever se phase SPE Cartridge 114 is p@siriisenedsspl

mani fold position 18 while a second reverse phase SPE cartridge 116 is
positioned at manifold position 22. A nornmal phase (or amino) SPE cartridge

120 is P 2 of WO 20 444 /U 20 05189 | gcat ed at nani oId
posi ti e gﬁ@@éﬁ@ﬁd érstl%%fgﬂ ﬁufﬁq Pg}ma{yrwr}af atPprheThe
am no Ca%hﬁh@&ﬁuﬁ%@1Q§1&@@@ﬂ&%@a§ﬁﬁ8ﬂﬁﬁﬁ%aﬁ&{H%k%@&h@@PEFEﬁU&%?QﬂQ1§ﬁ§h
Cartridge 116 is used for solvent exchange. A 50cmto over-2 engt h of

Tygon t ulierrglveb8eichawgenne e tmevmleog@sétﬁygoyn odiing bkB it Qommredted bptwmtuct
collection v aI 129 ich.o s the f Ia i on of h 5dr.ug subst ance.
bt . 1 Bt 1 B4R Stuibid TeT i hich tedive e o 8Bk o o
behi ng f et subkihh@&Cer I8 ik Bﬂoxfz@fn Sl p‘hﬁntaﬁﬂhfeQ:b thdidete WReleh@is\Haithg Whi | €
sone of the tubings of the cassette are, or will be, indentified as belng

made f r orbehing fiat surfacerad 2en ghe far fide pf marifeld il A efhthﬁdh?"b onhélﬁ'ﬁP@? e§theh at t he
t ubi ngs %‘331 . (%Qhe S a% to? w1ﬁ%e ”ﬁ%ﬁﬂ?}%ﬁ: [ gglg € ]fr%ﬁy %CI?% ;
any fen ur ou g 1 deflnes

and may be h™ds require ac

an apert pi®edtlifvdnion ulﬂeﬂdpla‘t‘é’s thatbhd’]'@lbih:gg efnlplid’yﬁd ﬁrScé@&itwelQO nVa@J becfoilBedftdmt he
product collection vial 139. Flgure 11 depicts the same assenbl ed manifold
of the cA8%&tHWIPAIYBAGIE PHEOCHYIENhEs ltea%e%.%rfaeérl.i%lpﬁhwl% Wilxture of

40% ngN 9656491%:? ' lgtthl%ﬁ | {ale F‘l PR tﬂ@ﬂér?sqts Be e :&991{8 M:ecat}l @-;d:t

mani positio a mate via con ected at t e sp mani
p05|t|oncmuaxmnduﬁlﬁQOHummebbdﬁﬁnmﬂmmaMBaMeﬁmkmenMQﬂﬂmbfﬂmmaﬁehdamb@m&mon

19. Figure 1511 depicts nifold 112 fro o osi.ite face, such at the
r ot at abl d"SEBPETIRS [k Hla{m HAHBINE S mxfye 8?@16”2;\5 aad ﬁﬁ@d‘@ﬁﬂf ?té?ﬁf\}ﬁogv
A ldcm | %'aglhbn 9f a Gial 401009 ﬂ«f’e@l\?%ttrﬁﬂﬁﬁﬂcbﬁééi\@@rﬂld Q%Jté&@al%ﬁn&ftedcﬁ"tﬁer dpHige,r114

and the l'uer connector of manifold valve 17. An 8cm | ength of tublng 124
ext ends b@ﬂﬂbéhmﬁhenﬁMb@m2®peﬁddamﬂqammﬁudgenmxﬁﬁamdumﬂbkimﬁnmmdﬁnétgmc of

of et ridasoagranitpd AT HENR st B or R BRTRICEOBEE AT bR 1y,

t ubi ng 12381 extEents ¢ Riauéheomugsw connector of manifold valve 1 to a target
recovery vessel 129 (shown in Figure 11) which recovers the waste enriched

water after the fluoride has been renoved by the QVA cartridge. The free
end of tubing A&%ﬁcn? %Q%rc;fsa tﬂbing 122 extends between the free end of cartridge 114 and the

luer connector of manifold valve 17. An 8cm length of tubing 124 extends between the free

20  end of cartridge 116 and the luer connector of manifold valve 23. A 14cm length of tubing 126
extends between the free end of cartridge 120 and the luer connector of manifold valve 20.
Additionally, tubing 128 extends from the luer connector of manifold valve 1 to a target
recovery vessel 129 (shown in Figure 11) which recovers the waste enriched water after the
fluoride has been removed by the QMA cartridge. The free end of tubing 128 supports a

25  connector 131, such as a luer fitting or an elongate needle and associated tubing, for connecting
the cavity to the target recovery vessel 129. In the method of the present invention, the
radioisotope is [ISF]ﬂuoride provided in solution with Hz[ISO] target water and is introduced at

manifold valve 6 .

30 A tetrabutylammonium bicarbonate eluent vial 130 is positioned within the vial housing

at manifold valve 2 and is to be impaled on the spike therein. An elongate 1mL syringe pump
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25connector 131, such as a luer fitting or an el ongate needl e and

associ ated tubing, for connecting the cavity to the target recovery vessel
129. In twe anatreeof t he present invention, the radi oi POTASR0108951891

[ 18F] fluoride provided in solution with H2[ 180] target water and is

i ntroduced at manifold valve 6 . 30A tetrabutyl ammoni um bi car bonate el uent
vial 130 is.positioned within the vial housing.at nanifold valve 2 is
to be inﬂéﬁé%wﬁlocnﬁ%a@aﬁlpe%oq@ WG n.SYﬂngeP‘HHE;ég%lqu@%%Flﬁﬁ%at‘f)ﬁﬁf?nﬁaggg‘is of

22 VWO 2Qdnt4PA44G6BEN MRS ALBIORLBI dynkRid ®vRSH HiNSt fimfBRd Rid yal ve 3.
Syringe punp 132 1ncludes an el ongaSt’e pi ston rod 134 which is reciprocally

moveabl e nmpifohk] Byandhbes dttacted ¢aepanendr M andrtpdagp ¥4 igisdpponted wghthevmnr f ol d

112 and the attached..c nents,. cartrid 136 i upported on,t he. |l uer
connact oFSTetaief TS ORI LRy PuEBR e Phedia s o RRMeuTpg Tas Wne

si i cone 1hdiRbgkclbo?Bf hnifbR fsiidh ¢ AHERieoN 301s A8 Ph @NASidht B41bSnate
Cartridge 136 is desirably a QVA Iﬁt carbonate cartridge sold by Waters,

a di vi si eartadgenold by Braters, prvisonrod M inosembin GHapitrlampimaine bicarbenatgagmn
acet oni t rghl.e: %.. A ol ut.i on _provi des el .uisj f. L18F uorj de
o Eace RN LR e D B kiR By i S o Bbe FORTOMASH ¢

suppor t eghade trasfiet edtalywal A/ BubridelidMardsteb Maliyaipposetppandrifodd valbé g 142 at
its luer connector which extends to a first port 144 of a reaction vessel
146. The luer connector of manifold valve 8 is connected via a 1l4cmlength

of typing 148 . . 1d lyere
connggt or of nl\g%}l%})fgﬁg‘g \3% |Sia ﬁ%ﬁ%é&?g@%@gk ézg)%i'%%% ‘%@%? ‘I{tjag?s t,'[d Slbfllr?]tg 152
to a vi alpoit344edatraictipmgesacinidét Uhe lafr c4tiécir CRnanidolbOLd week Brcofincwe)d. vidhe
acetonitrile an ter mxture is use 0_15enabl e prii urification of
I ut enet dA6M ety HeuBineckBape Secopd prg bfiaf?acmwsa L4Bothetics oAl T ol d
val ve 10 ) &ifeRIMEG €6 dbhReFed s TUbERAELODS fuBRING2156 Vi 184 ¥b1ﬁhin§1réﬁa

cont ai ni ng 100% MeCN used for conditioning of the cartridges and the

el uti on ofixfureioidist MasIN ind o hveatdri (v4D). TREactetirilelgel wakdr migtnicfipbsbdval ve 11

t el wall. f mil i 0. Syri 160
el des HPEPORga Buricaion St BlemaS A RCAC HET sER Sariitl P BRI @B o
20synt hesf $na@ E¥IdGRIVOL (A cbthedicaWiAnadn M gfh of tdbih 81 8618 tRNI $Péshtaddidg The
vi al housi n% at manifold valve 12 receives vial 164 contai ning

6- et hoxy P AM9CH-ysad fqrgonditiying Niretppityidedsrad 3he elptierdifhenpren: tomithgol e)
B NN T T A
Syringe pump 160 includes an elongate piston rod 162 which is reciprocally moveable by the
20  synthesis device so as to draw and pump fluid through manifold 112. The vial housing at
manifold valve 12 receives vial 164 containing 6-ethoxymethoxy-2-(4'-(N-formyl-N-
methyl)amino-3'-nitro)phenylbenzothiazole). The vial housing at manifold valve 13 receives a
vial 166 containing 4M hydrochloric acid. The hydrochloric acid provides deprotection of the
radiolabelled intermediate. The vial housing at manifold valve 14 receives a vial 168 of a
25  methanol solution of sodium methoxide. The vial housing at manifold valve 15 receives an
elongate hollow spike extension 170 which is positioned over the cannula at manifold valve 15
and provides an elongate water bag spike 170a at the free end thereof. Spike 170 pierces a cap
172 of a water bottle 174 containing water for both diluting and rinsing the fluid flowpaths of
cassette 110. The vial housing at manifold valve 16 receives a vial 176 containing ethanol.

30  Ethanol is used for the elution of the drug substance from the second SPE cartridge 116. The

luer connector of manifold valve 17 is connected to a 14cm length of silicone tubing 122 to
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radi ol abel l ed internmedi ate. The vial housing at manifold val ve 14 receives
a vial 168 of a 25 nethanol solution of sodi um nethoxi de. The vial housing
at mani f oWo 20al04¢4085 recei ves an el ongate hol | ow spi ke exrarsgéonssI0 whi ch
is positioned over the cannula at manifold valve 15 and provi des an

el ongate water bag spike 170a at the free end thereof. Spike 170 pierces a

cap 172 a wat er ttle 174 _containjn er for both diluti and
rinsing thE @ftifee if‘ﬁ%@)&ﬁlﬁgnﬁﬁ Rl ey 5 Suﬂﬁert%rhaeﬁ%*@a@ihﬁgeﬁgf ihl f ol d
val ve 16 ([Ree&i yifsp 8V I Qlrinkd 3@l i1 &h Raneh 13pak2 iwhidsgd for the
el ution S? t%t drug“ZJ%ggén?g ?r?ﬁ#the gecond%§§é§§§%tridgeb§%6. The | uer
connect oreapropalhy movaiblediyvbe $yhthesiscdenivedt dohw andapulde flvidehiguph ofangpldi Iddne

tubi ng 122.t.0 Page .14 of 2 011/ 044406PCT/. 010/ Q51891 SPE cartyi dge
114 a0 padi g “IQE}ROP%WZ‘B 1% 6e PAOEEIBD TS Ay PBEIFLO B S
Syringe péHgeh d80tubil 18396 a RhikPpdiBP84 Hlehiciesvaateighongat e syringe rod 182
whi ch is reciprocall'y noveabl e by the synthesis device to draw and punp

fluid through manifold 112 and the attached conponents. The |uer connector
of manifold valve. 25 ks npect e 42 o] t.h of tubing.184 to a
Thira port 100 5 F AR FRREELT B Ra R BLERG By RGeS Rulfpbee

aut omat edagydsrtthe stop&ickhafidigesrio2 ahabdd pakit®nWick n & dgage ogiaatatiof thi-higzhout
st opcocks of valves 1-25 and can position each in a desired orientation
t hr oughoG8sSet% AR pdiedy NG Asizer tsodPeldrs < RAgTOf 2Pigats; ARG efcrdsh af hich ipert

Spi gghs, ; f | i LHNHA ; S, 2 .
conoabe  E05aRC 185 DY) i BOR (AU .PRLLFf L R 08, B oo
respect i vedpyctprebyprdeida asource ef oftrogert riotemacanch ta madfioldn 2osommano holid i flRidso

as to assist. in fluid transfer therethr h and to operate cassette 1 in
accor dand@niex Wel{eﬂ%‘“&l‘e OPRRFES AP SHC 1%81 ?GCSQaB?Fd?R]&fhetH{%SCES/WW&?n- JIQ‘C

pl unger s fRERnENGALE Sy Yoe GRAREF Bl Bighall ESogef @ik et BRShe §intheddeh
will then apply the Teciprocating nmofion theretowthin the syringes. A

bott| e covitich wilhdren Bpwly e tiesipfacatiegimotion Herety miithasthe eyringeen Agrogdseahtaning
spi ke 170 to .provide access.to a fluid for drivi conpounds under.

oper 01 ol A5 it e, S BTRiAcTEn PEH T Ra sk, L P R acAEss Bt e forpe
pl aced WdkiRing dolfpotifdCindenop¥ationadf thdearfeyilil@sdeaefriagd. e e Gssel will
collection vial and waste vial are connected. The synthesizer includes a

r adi oi sotbeplacgewiithiy fic eenstion wellief 81 serthesiady apd gha prodess celdecyipn wipd and waste

radi ol so | Iy e] V. t he. td] ; on, to
S oer VBTG IR Rl B Pl e AR SN ELBbACT.
from a fiffedi a k@irsedf thesididisstopd, tpitdlly cither valssehd eutpa 1be fadr achadirdg tb he
synt hesi zer, to a second | owered position where the plunger is inserted

i nt o2Phe dﬁlétfgv RYEET e YN eryPAInEsT B maveablg by ibtyniresirrudemsdasegised
engagene Bsi\F’]Vgﬁ Qu&bfng hRUSIs NG db b@?géc\ﬁ;\n&:i Fo g r@g%ﬁ?ﬁsiz%‘ﬂ th B%Ec&l'a%%@x%ﬁ h&&iﬁﬁﬂ?' i ed

by the synthesizer to manifold 1 e radi ol sotope through the
r adi oi sotvdpee dielplungeyis 2segeddue thedwdsingtomamifiold ehlde 51 The plungeopessieng.

Addi ti onal | rior to.q§ inoning the s hesi rocess, arnms fro tge
oynt hes! SEHChf e viHEe PRUTEnH DRICD0 BE60 s AL TR aF 440 GPPHFOET o 112.
The synt ReghsiRy @S RARIFIBY 12 REN SAMTRNGEioisotope through the radioisotope delivery
25  conduit and into manifold 112 for processing. Additionally, prior to beginning the synthesis
process, arms from the synthesizer will press the reagent vials onto the cannulas of manifold

112. The synthesis process may then commence.

Figure 9 depicts an SPE cartridge 210 of the present invention. The sorbent fill 212 of
30  the reverse phase SPE cartridges will differ from the fill of the normal phase SPE cartridge.
Cartridge 210 includes an elongate tubular body 214 defining a cylindrical cavity 216. A first
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Figure 9 depicts an SPE cartridge 210 of the present invention. The sorbent
fill 212 of 30the reverse phase SPE cartridges wll differ fromthe fill of
t he nor mawophuase46PE cartridge. Cartridge 210 includes anTalSengasesot ubul ar
body 214 defining a cylindrical cavity 216. A first Page 15 of 22 WO
2011/ 044406PCT/ US2010/ 051891 end 214a of body 214 includes a transverse
annul ar wal | 218 defining. a exit aperture 220 in flui.d conmunication wth
cavity 2£842K %ﬁ%@ﬂyv%gﬁ|119%§sa|t%svseﬁw@w@r AAll &S Agtariae 8 5EH 2PUBUF 320 il |

222 for Mgy SorhMBhickiidh WK caviy® 18PRARILNRG wARSAR 18N ppkinQfl o RAWYopéd dubular
supports an end cap 226 having a cap body 228 defining an inlet aperture

230 i n f wallR22dnmuing @dbdraip 244t WThE opaediny se2ded erchpl 4badpo@P 814 suripadesn amd
out er annul im232 en i he out.er surface 234 of tubul.ar.body 214 at
Cotond onap Ho bt PRRY A e himar e SRR i e 2ce
238 of t ubuhyr1dathp wblg 228 i8@ERRAn SNer ddithar HFADBD ie%g%i{%]@e ALepsurnek udess

S

circul ar di sc-shaped porous filter elements 240 an panni ng across
cavi ty 21eébulirttiedydlhantecend ¢ndiidbiand pe hueperrlarByallZdp eaging thetipagrisyfaend
not of ligLtatio rirj 210 i ngr al.| out .1 8. in. | th,
apout 1525 1l 1R 814 SReadlianl 2486 Chioee ARoiudk e Bns Bl

first engodlddil@ndemants Y0 2d624%5 spaloink adrbsSoanityrD 1bevigt dorbeak fil@ugh t he si ze
and shape of cartridge 210 nmay be selected as will be suitable for its

i nt ended thiehse¥een. Boawpy ekillysration g @oy of limisxiang gariridse A f ésgegersily about

[ 18F] 1 ut : ' i i : jof. | i ' ef to
S i  F e T R Rl R Bl

| nj ect i orirgrend 2¢4s set da@itpf2 16 eabone3eomnm inverpth, aithosghdés size bedishapeof t hi s

process, the c ette of Figures 5 and 11 was .constructed for operation by
t he FASTICAB e CHndebe jlqc ,as["YL@I%FfSPﬁ%#[?B‘EIESd’Ptﬁ? GPUROSEr ansferred by
vacuumto the FASTlIabmd and is trapped on a QVA 20 cartridge (comercially
avai l able fromWaters (MIford, MA USA)) that had been preconditioned. The
[ 180] enri ched water is recovered and takes no further part in the
synthesis. The [18F]fluoride is then eluted directly fromthe QVA cartridge
i nto the Bxaguleson vessel with tetrabutyl anmoni um bi carbonate sol ution
(3500, 0.15 Min 80:20 acetonitrile: water). 25 The reaction vessel

or dor 1 0 RIS THBEPRT oo AL P E R R SRt RSP SR BHYERET e

radi ol abel ling reaction, the final internediate, AH111907
( 6- et hoxynet hdXith Bf¢éhee th-Hi gurey4, N avelt ) yhhe) mnaluio8 'and if ¢ ploa vy [Fheernetimohz ol e

) in anhy(gﬁgﬂlﬁec%iorr{%% r211yc|ass%:‘lcjt£: ]:)P élif:%?esg%\fogntiiorsl ispge%grible%. qﬂjor %hzm process, the cassette
of Figures 5 and 11 was constructed for operation by the FASTlab™ machine. First,
["*Ffluoride solution is transferred by vacuum to the FASTlab™ and is trapped on a QMA

20  cartridge (commercially available from Waters (Milford, MA USA)) that had been
preconditioned. The ['®0lenriched water is recovered and takes no further part in the
synthesis. The ['*Ffluoride is then eluted directly from the QMA cartridge into the reaction
vessel with tetrabutylammonium bicarbonate solution (350ul, 0.15 M in 80:20 acetonitrile:
water).

25

The reaction vessel is heated by the synthesis unit under a flow of nitrogen and a
vacuum in order to dry the [ISF]ﬂuoride and remove the QMA eluent solvents. For the
radiolabelling reaction, the final intermediate, AH111907 (6-ethoxymethoxy-2-(4'-(N-formyl-
N-methyl)amino-3'-nitro)phenylbenzothiazole) in anhydrous dimethyl sulfoxide (DMSO) is

Page 16 of 22



WO 2011/ 044406PCT/ US2010/ 051891 added to the reaction vessel. The vessel is
subsequently seal ed, by positioning manifold valves 7, 8, and 25 to seal

t he vesseWQ 2anch4iwat ed. Sodi um net hoxi de i n net hanol i sPatdsdoostshe
reaction vessel, which is then heated. To effect deprotection, hydrochloric
acid is added to the reaction vessel which is then heated. The crude

depr ot ect eaction. m xtur conta ing 5[18 ]quterretarmI is dil wth
sterile aﬁ&# dbe fragtin \(eé%ﬁ{ c/eiit %ﬁq@ﬂﬁ& 178 esaf&swlquﬁmﬁi@ VEIVFSt

reverse phasg Bk calltkd @9611444 heated. Soﬁﬁfm hﬁ%o‘%‘ideﬁﬁ%’etﬁ'@l B%&iéd 66%& on,
the first reverse phase SPE cartridge 114 i1s washed with

acet oni t médcgoB08sselatvdich(iv theh hedited | Emﬁfc@yieﬁmecwan drydrcm:hbxrnt@md io ad@mrluv ¢het he

10mgjorit f the i i.n in recurs

dor vac 1 vEsRon sl ARt IR skvfe; L ftt ASaPdHER retir nRERN RS RinRe 11 ¢
reverse phapmitGhEaor f/dild@e widfstéme %uﬁflecﬁﬁzﬁtte@(ﬂbbﬁﬂ 1 &) ﬁ%%retblaﬁl g§AgeAdary SPE
purification, the normal phase, the 2 ml acetonitrile solution 15fromthe

first reveygh thadise repmsecphese SBGsaitidgsaldded back and forth through the
am no cartridge (or normal phase SPE cartridge) 120 in order to trap nmany
of the remaining hydrophilic inpurities. The am no cartridge is then rinsed

with a furthefFolthel pringgt SPEtpuirifieatich, il i eersepiie SPEOfarfridge e meisatmhed
20For then perform ng sol vent exchange and formul ation, the acetonitrile

sol ut i on Witbbum! 40%iaretppigileioNg wateh 6 Vafallovegdy o wasetdn ogdes do rmwe\x%ﬁ
(abo 5.

cart lr]!lbdgé]éa i&jg)ylog‘ﬂ%h ?i:ﬁgssg‘gal?ﬁgge pﬁgﬁ?@%ﬁ[&%@v\g%og?l%f E%ﬁ%g) i{&ggaﬂ-g n1_ in
total) tqurifiedfetcheweid iodlueddtoomiticrfirbtecanst preshidRblcartTdge drug 2subst ance
[18F]f|uterretaqo is retained on the cartridge 116 and eluted w th ethanol
(about 38PNt o 25t he product collection vial prefilled with

pol ysorbate 80, phosphate buffer and sodi um chloride to give Flutenetanol
[18F] Injection. The C30 cartridge 116 is further eluted with water (about
9.3 rrL) i n or der thecsemnsﬂgtySﬂﬂpmﬁcatiemhﬂhmaéph@noﬂheénﬂl atchtoslitph:ssghsion

di req i nt the rodu Jﬁ%ectl .vi al of th}i AS
then Tar afd s v BRE Sav ey PRsre BRFBH ORI e e TGS cer
to hom)g?&' ﬂiﬁmfahlﬁla@é SEEQE@H&%‘&) 120 in order to trap many of the remaining hydrophlhc

impurities. The amino cartridge is then rinsed with a further 1 ml acetonitrile to maximise

recovery of flutemetamol.

20 For then performing solvent exchange and formulation, the acetonitrile solution (about
3 mL) from the amino cartridge 120 is diluted with water (about 5.5 mL) and passed through
the second C30 cartridge 116. The C30 cartridge 116 is then rinsed three times with water (up
to about 20 mL in total) to reduce levels of acetonitrile and methanol. The drug substance
[ISF]ﬂutemetamol is retained on the cartridge 116 and eluted with ethanol (about 3.5 ml) into

25  the product collection vial prefilled with polysorbate 80, phosphate buffer and sodium chloride
to give Flutemetamol ['°F] Injection. The C30 cartridge 116 is further eluted with water (about
9.3 mL) in order to flush out any remaining ethanol and this passes directly into the product
collection vial. One of the FASTlab™ syringes then draws the contents of the product

collection vial up and down in order to homogenise the drug product.
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Page 17 of 22 WD 2011/044406PCT/ US2010/ 051891 Al'l patents, journal
articles, publications and ot her docunents discussed and/or cited above are
her eby i rworpoveEisd by reference. While the particul ar echaseomosisof the
present invention has been shown and described, it will be obvious to those
skilled in the art that changes and nodifications may be 5nmade w thout
departing fromthe teachings.qf the invention The matter set forth.in the
f or egoi ng desch] b%t?lﬁﬁJ%%&e?é%%ﬁ%QHW%&%@r% Gl dogurgeite Asguspsa @,e?ac@ord:flteg
T ustratbon f8hYreBPthcBRor@sd By ldfih@t i on. The actual scope of the
invention is intended to be de¥ined in the follow ng clains when viewed in
their proper perspective based on the prior art. Page 18 of 22 WD
2011/ 044406 PCWhig2the pAOBLRY ¢mbbdimest ofithApregeritfinvsatipwhaghress ekewit ordor i si ng
the foll ow n t. : . (.a), passing.a.dil d, crude product .reaction
mxture Soerrdi B e uier R ERR ARt pElads TP pRALE R B
car t r fdgenads (WalhowesdparttheSadifl tid tesdhin s \oE HieinpdirDa. IRE ntwdtet ot dgth Withd a
wat er/ acetonitrile, tetrahydrofuran(THF)/water, nethanol (MOH)/water or
i sopr opak®IcENEE descipiipy prd accompanying dragdngsrip AEPisg by ayay afithugtratiey eplyanghase
SPE cart rn'ﬁ{j%ea %E&ié’}@tﬁ{e da%ﬂl%FSC%thf{ )inée%ﬁSi?E%F‘e‘h to(lﬁ)dgﬁhg& I tfe Bt ihd " St
reverse phase cartridge wth acetonitrile or tetrahydrofuran;

claims when viewed in their proper perspective based on the prior art.
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(e) directly passing the m xture fromsaid eluting step (d) through a
normal phase SPE 10cartridge to give an acetonitrile or tetrahydrofuran
sol uti on worepri/sit4wg purified fl utenetanol; (f) di lpamiusgoisasot
acetonitrile or tetrahydrofuran solution conprising purified flutenetanol
with water to forma diluted water/acetonitrile or water/tetrahydrofuran
solution conprising purified flutenetanol, wherein said water/acetonitrile
or said Wat®¥t et rahydrofuran sol ution contains about 40-70% (v/v) water;
15(g) passing the diluted water/acetonitrile or said diluted

wat er / t etyr ahy d{ g @R o8 BldebisQRnRIRIRL B filloRkd gtd@,d flutemetanol of step (f)
through a second reverse phase SPE cartrl dge and trapping the fl utenetanol
on said cartridge second reverse phase SPE cartridge; (h)
rinsing said $eduatng adinted cpiiapeodgpEregetianmigac gpmArisiag Sutenpamol thiough a

(i) elut |fﬂ%6£%?%etﬂhﬁg$§?%§¥ljgjﬂél ed flutenetanol from second reverse phase SPE

cartridge & organi c solvent. 2.The purification process
according to Claim1l, wherein said first reverse phase SPE cartridge of
step §b) is washeskhnigfaidfimeteeersapkrisobiPErdatteidpe withnevat@agetobBrikf 22 WO
2011/ 044406PCT/ 820 1891 3. The ur|f cation process according to Caim
1, wher eit ?fraélqr[r@ é%@a&%wﬁap@ Hietin rvx@t%foré@@bopem Pk BiiECar | east

about 50% (v/v) water. 54.The purification process according to Caiml,

wherein said t(galﬂﬁﬁ% R fifst Rderdsd HE%Q@P@U&EHQ& %ﬁtﬁ&va@ér)onb§ st@}L %B)qgcc\ﬂh}t)l@ted
et hanol . The purification process of Caim1l, whe i)

said first reverse phase SPE cartrld% of step (b) |s vvashed vmth a
wat er / acet oni (@) ¢leting saidiiest reyost phass HPE castrides wetbtagefpnitile r ftsahydrefusin;st ep
(f) contains at |east about 50% (v/v) water;

(e) directly passing the mixture from said eluting step (d) through a normal phase SPE

10 cartridge to give an acetonitrile or tetrahydrofuran solution comprising purified flutemetamol;

(f) diluting said acetonitrile or tetrahydrofuran solution comprising purified
flutemetamol with water to form a diluted water/acetonitrile or water/tetrahydrofuran solution
comprising purified flutemetamol, wherein said water/acetonitrile or said water/tetrahydrofuran

solution contains about 40-70% (v/v) water;

15 (g) passing the diluted water/acetonitrile or said diluted water/tetrahydrofuran solution
comprising purified flutemetamol of step (f) through a second reverse phase SPE cartridge and

trapping the flutemetamol on said cartridge second reverse phase SPE cartridge;
(h) rinsing said second reverse phase SPE cartridge with water; and

(1) eluting the trapped purified flutemetamol from second reverse phase SPE cartridge

20  with an injectable organic solvent.

2. The purification process according to Claim 1, wherein said first reverse phase SPE

cartridge of step (b) is washed with a water/acetonitrile mixture.
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and (iii) said trapped purified flutemetanol of step (i) is eluted with

et hanol . 6. The purification process according to Caimb5, wherein
sai d procee0ig4awbomated. 15 7. The purification proc@s3/useconsisay t o
Claim1 wherein said first reverse phase SPE cartridge and said second
reverse phase SPE cartridge are each a C30 SPE cartridge. 8. The
purification process according to Claim?7, wherein: (i) said
first reverse phase SPE cartridge of step (b) is washed with a

wat er/ acef oni Tkl riALatHprels according o CThin$ ] Qh%ﬁ%ﬁfﬁﬁ%ﬂﬁeﬁd’nﬁtﬁ% R ATES
of step (f) contal ns at l'east about %OA) v/v) water; and (rii)
sai d trappedp plicphtaind af leastahettahtsh (vdf) \s:ttelp (|) is eluted with ethanol .

259. The purification process according to Claima8, wherein said process is
automat ed. 10. The purification process according to Caim1l wherein said
firstsreverse magsafiSRfonGRodeké Sa6rdNdioS@alin $ & REEIn" QNEE §Ped PasESPE
cartridge are each pre-conditioned wth acetonitrile and water. Page 20 of
22 WO 206henotamoleBcEri8ae ¢otagstigodthanol. The purification process according
to Caim1l wherel n said diluting step (f) is performed until said diluted
wat er / acet oni t r ed flutenetanol contains |ess
t han 50%%acet (;[:n ‘)&}Olﬂlp% &e%]@ft%??fg‘i glgél:eéfn process according to Claiml,
wherein said [Qi)@ﬁ)ldeﬁ‘stlrSVcﬁ&Hpﬂmé SHE chti3dgd dfaspabl B ahedwith yiwngertétohingle
process according to Claimb5 conprising:

mixture;
10 (ii) said water/acetonitrile mixture of step (f) contains at least about 50% (v/v) water;
and

(111) said trapped purified flutemetamol of step (i) is eluted with ethanol.

6. The purification process according to Claim 5, wherein said process is automated.
15
7. The purification process according to Claim 1 wherein said first reverse phase SPE

cartridge and said second reverse phase SPE cartridge are each a C30 SPE cartridge.

8. The purification process according to Claim 7, wherein:
(1) said first reverse phase SPE cartridge of step (b) is washed with a water/acetonitrile
20  mixture;

(i) said water/acetonitrile mixture of step (f) contains at least about 50% (v/v) water;

and
(111) said trapped purified flutemetamol of step (i) is eluted with ethanol.
25 0. The purification process according to Claim 8, wherein said process is automated.
10. The purification process according to Claim 1 wherein said first reverse phase SPE

cartridge and said second reverse phase SPE cartridge are each pre-conditioned with

acetonitrile and water.
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(i) a vessel containing a crude product reaction m xture conprising
flutenetanol; (ii) a first reverse phase SPE cartridge; (iii) nmeans for
washi ng awo 2elwmii4eg said first reverse phase SPE cartri e#ge/usgomwpssonor nal
phase SPE cartridge; 10(v) a second reverse phase SPE cartridge; and (vi)
means for rinsing and eluting said second reverse phase SPE cartridge; 14.

The cassette cordiing.to Claim 13 wherein said first reverse ase SPE
cartri dgellandaf@ﬁipaﬂéé %d)r?@%?%rd@%@eé%@%ﬂmm aye d&rl%nge%m?@%so SPE

cartri dg%erfoﬁ‘éed e ssiasnsth %va@&%@ét@hi@@le%%x@r@&é&%iﬂ@ﬁ&lﬁiéa PAkifethinbpt |
reverse phase SPE cartridge and 15sai d second reverse phase SPE cartridge

ar e each cpnteins devdithandédaasitarhtridcet onitril e and water. Page 21 of 22
12. The purification process according to Claim 1, wherein said process is automated.
5 13 A cassette for carrying out the process according to Claim 5 comprising:
(1) a vessel containing a crude product reaction mixture comprising flutemetamol;
(i1) a first reverse phase SPE cartridge;
(1i1) means for washing and eluting said first reverse phase SPE cartridge;
(iv) a normal phase SPE cartridge;
10 (v) a second reverse phase SPE cartridge; and

(vi) means for rinsing and eluting said second reverse phase SPE cartridge;

14. The cassette according to Claim 13 wherein said first reverse phase SPE cartridge and

said second reverse phase SPE cartridge are each a C30 SPE cartridge.

15. The cassette according to Claim14 wherein said first reverse phase SPE cartridge and

15  said second reverse phase SPE cartridge are each pre-conditioned with acetonitrile and water.
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