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a bifunctional chelating agent and a radi.onetalL
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molecule. PET also is a quantitative imaging method allowing the measurement of
regional concentratilons of the radioactive tracer molecule.
25 '
Commonly used radionuclides in PET tracers are ''C, "*F, 1°0 N or "Br. Recently,
. new PET tracers were produced that are based on radiolabelled metal complexes
comprising a bifunctional chelating agent and a radiometal Bifunctional chelating
agents are chelating agents that coordinate to a metal ion and are linked to a taréetin o4
30  vector that will bind to a target site in the patient’s body. Such a targeting vector may
be a peptide that binds to a certain receptor, probably associated with a certain area
in the body or with a certain disease. A targeting vector may also be an
oligonucleotide specific for e.g. an activated 6ncogene and thus aimed for tumour

localisation. The advantage of such complexes is that the bifunctional chelating
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WO-A-99/56791 discloses the reaction of ®*GaCl; obtained from a “Ge/*Ga
25  generator with the tetradentate amine trithiolate chelating agent tris(2-
mercaptobenzyl)amine (S;N). The complex formation is carried out at room
temperature for 10 min. A disadvantage of the method described is that the
radiolabelled complex had to be purified by liquid chromatography before it could be
used for in vivo studies. A further disadvantage of the method is the relatively long

30 reaction time

O. Ugur et al., Nucl Med. Biol. 29, 2002, 147-157 describe the synthesis of the *Ga
labelled somatostatin analogue DOTA-DPhe'-Tyr’-octreotide (DOTATOC). The
compound is prepared by reacting *GaCl; obtained from a ®*Ge/®*Ga generator with
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It has now been found that the use of microwave activation substantially improves-:

- the efﬁcigncj’ and reproducibility of the “Ga—chelating agent complex formation.
Due to microwave activation, chemical reaction times could be shortened

25 substantially; i.e. the reaction is completed w:thm 2 min and less. This is a clear
improvement as a 10 minutes shortage of the reaction time saves about 10% of the

%Ga activity. Furthermore, microwave activation also leads to fewer side reactions

and to an increased radiochemical yield, which is due to increased selectivity.
Solutions of ®Ga*, “’Ga™ and %Ga®" radivisotopes, which have been obtained by

30 cyclotron prodnctitm or from a generator contain so-called pseudo carriers, i.e. other
metal cations like for instance Fe’, A**, Cu®, Zn** and In®*. As these pseudo
carriers compete with Ga®* in the complex formation reaction, it is important to

increase the selectivity of the radiolabelling reaction. Hence, microwave activation
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" To minimise the amounts of ¥Ga production, the target thickness is preferably
maintained such that the degraded proton energy is above 8 MeV, and irradiation
time is kept short, e.g. <4 hrs. The chemical separation may be achieved using

~ solvent-solvent extraction techniqués using isopropyl ether and HCI as described in
25 L.C. Brown, Int. J. Appl Radiat. Isot. 22, 1‘9‘7 1, 710-713. %Ga has a relatively long

- half-life of 9.5 h and the most abundant positron emitted has a uniquely high-energy

of 4.2 MeV.-

¥Ga’ is obtainable by cyclotron production and 'GaCl; obtained by cyclotron
30  production is a commercially available compound. The halfJife of Ga is 78 h.

%Ga is obtainable from a Ge/®Ga generator, Such generators are known in the art
and for instance described by_ C. Loc’h et al, J. Nucl. Med. 21; ‘1980, 171-173.

. Generally, ®Ge is loaded onto a column consisting of an organic resin or an
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WO-A-95/09848, WO0-A-94/27644, WO-A-94/22368, WO-A-94/08624, WO-A-

. 93/16375, WO-A-93/06868, W0-A~92fl 1232, WO-A-92/09884, WO—A-92/(_}8707,

WO-A-91/15467, WO-A-91/10669, WO-A~91/10645, WO0-A-91/07191, ‘WO-A-'-

25 91/05762, WO-A~90/I'2050, WO-A-90/03804, WO-A-85/00052, WO-A-89/00557,

- WO-A-88/01178, WO-A-86/02841 and WO-A-86/02005.

Suitable chelating agents include macrocyclic chelating agents .e.g. porphyrin-like
molecules and pentaaza-macrocycles as described by Zhang et al., Inorg. Chem.

30 37(5), 1998, 956-963, phthalocyanines, crown ethers, e.g. nitrogen crown ethers such
as the sepulchrates, cryptates etc., hemin (protoporphyrin IX chloride), heme and
chelating agents having a square-planar symmetry. '
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~~_ fragments, glycopolypeptides, lipopolypeptides, peptides, like RGD binding
peptides, glycopeptides, lipopeptides, carbohydrates, nucleic acids e.g. DNA, RNA,

oligonucleotides like antisense oligonucleotides or a part, a fragment, a derivative or

25 acomplex of the aforesaid coinpounds, or any other chemical compound of interest.
like relatively small organic molec-ules-, particularly small organic molecules of less
than 2000 Da.

In a particalarly preferred embodiment, macrocyclic bifunctional chelating agents
30 are used in the method according to the invention. Preferred macrocyclic
bifunctional chelating agents- comprise DOTA, TRITA or HETA linked to 2
targeting vector, preferably to a targeting vector selected from the gro-up consisting
of proteins, glycoproteins, = lipoproteins, polypeptides, glycopolypeptides,
lipopolypeptides, peptides, g]ycopéptides, lipopeptides carbohydrates, nucleic acids,
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relgti vely small organic nolecules, particularly small

organi ¢ nol ecul es of |less than 2000 Da. In a
particularly preferred enbodi nent, macrocyclic
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met hod "accordi ng to the invention. Preferre o
nachdrtipg [apents, bke {on énstapgecdifundtional chelying ggentsscoinpasipg peptides
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p-refgrabl tQ a targeting vector selected rom&(tﬁﬁge the
gr é@)ﬁ“t&’@n p@{:qnh%f the microwave activation should be adjusted in such a way,
~ that the temperature of the reaction mixture does not lead to the decomposition of the
25  chelating agent and/or the targeting vector. If chelating agents nsed in .the method
a;cording to the invention comprise peptides or proteins, higher temperatures
applied for a shorter time are generally more favourable than lower temperatures

applied for a longer time period.

30 Microwave activation can be carried out continuously or in several microwave

activation cycles during the course of the feaction.

In a preferred embodiment, the invention provides 2 method of producing 2 *Ga
radiolabelled PET imaging tracer by reacting **Ga® with a macrocyclic bifunctional
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e

chel'ating agents conprising peptides or-proteins, as
targeting vectors, are enployed in the nethod-

ot et o e Bina YT bPot U o Bied, gaybring, 210 g
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20 SESHEAA RO, Nopp e syt or G AT B0 ihe R rehicfa
metiibalse the @mountrnd se-ealled @squdy earritrsyi.ec othpr netel @Esi like Fe™,
Or AMOLEN ™ LHaIHPe thdk SRR eRRr with the ®Ga™ from the generator.
As these pseudo carriers compete with %Ga®* in the subsequent 'complex formation
reaction, it is especially favourable to reduce the amount of those cations as much as

25 possible before the labelling reaction. A further advantage of the anion-exchange
purification step is that the concentration of ®*Ga®, which is in the picomolar to
nanomolar range after the elution, can be increased up to a nanomolar to micromolar

level. Hence, it is possible to reduce the amount of chelating agent in a subsequent
complex formation reactioﬁ, which considerably increases the specific radioactivity.

30 This result is important for the production of **Ga-radiclabelled PET tracers that
comprise a bifunctional chelating agent; i.e. a chelating agent linked to a targeting
vector, as the increase in specific radioactivity enables the reduction in amount of

such tracers when used in 2 patient.
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| onger tine period. 30 Mcrowave activation can be

carried out continuously or in several mcrowave

activation cycles during the course of the reaction.
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The concentration of the aqueous HCI used fo elute the %Ga from the %Ge/*®Ga
generator column depends on the column material. Suitably 0.05 to 5 M HCl is used
25 for elution of **Ga. In a preferred embodiment, the eluate is obtained from a
®Ge/®Ga generator comprising a colamn comprising titanium dioxide and %Ga is
eluted using 0.05 to 0.1 M HCI, preferably about 0.1 M HCL. '

In a preferred embodiment of the method according to the invention, a strong anion -
30  exchanger comprising HCO;™ as counterions, preferably a strong anion exchanger
comprising HCOy™ as counterions, is used. In a further preferred embodiment, this
anion exchanger comprises quatemary amine functional groups. In another further
preferred embodiment, this anion exchanger is a strong anion exchange resin based

on polystyrene-divinylbenzene. In 2 particularly preferred embodiment, the anion



reaction, it is especially favourable to reduce the
amount of se cations as much as 25 si bl e before
the |l abelling reaction. A further advanlTage of the

ani on-exchange purification step is that the
concentration of 6a@a3+, which is in the piconmolar to -
Wik range after the elution, can be p
to gﬁﬁ%%%nnlar'to m cronol ar | evel. Hen(:eEJI"}(Q’{‘)'Z%SI@}%PSS(P
possi bl e to reduce the amount of chelating agent in a
subsequent conpl ex formati dff reaction, which '

co r%ﬁ:haegeamegl in the methed gocordingdp dhe ifyeptiorsid i siengiagion pxchggee
Thi lebindri e
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20Qd¢atiDd theRkvEh3R20041001550 9 Hence, anot her
preferred enbodi nent of the nethod according to the

invention=is a method of producing a 6sGa-
radi ol abel | ed conpl ex by reacting 68Ga3+ with a
chel ati ng agent using m crowave activation, wherein
the 68Ga3+ is obtained by contacting the eluate form
a 68Ce/ BGa generator with an ani on exchanger,
preferably 5 with an ani on exchanger conpri sing HC03
as counterions, and eluting 66Ga3+ From said anion

- exchanger. 68CGe/ 68Ga generators are known in the art,
see for instance’ C. Loc'h et al, J. Nucl. Med. 21,
1980, 171-173 or J. Schuhmacher et al. Int. J. app!
Radi at. |sotopes 32, -10 1981, 31-36. 6sGe may be
obt ai ned by cycl otron production by irradiation of.
for instance Ga2(SM)3 with 20 MeV protons. It is also
commercially available, e.g. as 68G in 0.5 M HCl.
Generally, 68CGe is | oaded onto a columm consi sting of
organic resin or an inorganic netal oxide like tin
di oxi de, al um ni um di oxi de or titanium dioxide. 68Ga
is eluted fromthe colum wth aqueous HCl vyiel ding
68GaCl3. 15 Suitable columms for 68Ge/ 68Ga generators
consi st of inorganic oxides |ike

Lh



organic re like resins conprising enolic

hydr oxyl groups (US-A—4264468) or pyrogallol (J.

Schuhmacher et al., Int. J. appl. Radiat. Isotopes 32

1981, 31-36). In a preferred 20 enbodi ment, a

vApiee{ R8s generator conprising a colum Cgﬁﬂﬁgﬁhﬂ&fﬁo

titanium dioxide is used in the nmethod according

the invention. The concentrailon of the aqueous HCI

used to elute the 68Ga fromthe 68CGe/ 68CGa generator

col um depends on the colum material. Suitably 0.05

to ﬁkaﬂﬂ%? is used 25 for elution of 68Ga. In a

preferred enbodi nent, the eluate is obtained froma

Ge/ 68Ga generator conprising a colum conprising
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eraply about 0.1 MHClL. In a preferred
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15 unib¢ prodet way dhurabwisindghanble wate30:30 (1 mLpased on
pol ystyrene-di vi nyl benzene. 5 Suitably, water is used
to elute the "Ga fromthe anion exchanger in the
met Hedeachormixtliraignd the ploduct werenhalysed by\APLOQihD) ¥9daeRP and

Pdﬁa%egaéﬂgqgﬁ ?éf% Fﬂ]k ge%ﬂgglme éc’oiumns anpl e 1:
The analytical radiochemical yield (RCY) was 67%.
20. The isolated RCY was 34%.

Electrospray jonization mass spectrometry, ESI-MS, was performed on Fisons

Platform (Micromass, Manchester, UK), using positive mode scanning and detecting

[M+2HJ*". DOTATOC was detected at m/z =711.26 and authentic Ga-DOTATOC
25  was detected at m/z = 746.0 (calculated m/z = 746.5). -

1) *“*Ga- rhdiolabelling of DOTA-TOC using microwave activation
30  The reaction mixture was prepared identically as deseribed-under 1a) and transferred
into a Pyrex glass vial for microwave activation for 1 min at 100 W. The reaction
mixture was cooled to roﬂm temperature and applied to a C-18 SPE-column
(HyperSEP S C18), which was then washed with 2 mL H,O and the product was -
eluted with ethanol: water 50:50 (1 mL).
35



Conpari son 6sGa - radiol abelling of DOTA

D Phel - Tyr Cctreotide (DOTA-TOC) u g

conventional heating and nmicrowave.actiVation: 1l1a)
68Ga - radiol abelling of DOTA-TCC using conventi onal
heati ng: 10 Sodi um acetate was added to the eluate
v{dﬁm,@g‘,%GeIGBGa generator (36 ng to 1 M CT,& u&ﬂdaﬁ%
the pH of. the eluate to approxi mately 5. e

m xture was vortexed - well. DOTA-TOC (20 nm)I) was
added and the reaction nixtulPe was heated at 96 . C
for 25 min. The reaction m xture was cooled to room
tenperature and applied to a G 18 SPE-col um (Hyper SEP
S C18) whi ch was then washed with 2 nL H0 and 15

t helhsrengtion mixgse and theprogict Wewstahalyrod by HRLE sigg Vigdac(RP and
ML) FastT@alfiQAEk 0o FPRE bl finaRsh & roduct were

anal ysed by HPLC usin Vydac RP an Fast Desalting HR
510/@%&&&%@% col urms. The anal yti cal

r adiRGRHeMITRlY Whelods. (RCY) was 67% 20. The isol ated
RCY was 34% . El ectrospray ionization mass

spectronetry, ESI-Ms, was perforned on Fisons

Pl amémmn(ylwdafzem;s fnais i I ESIAE, was! A_ﬂr“oégdéai dd ¥Bsons
no ca et ectl was
de?‘gﬁ"?"é'aq g‘%ﬂf 9#3 ug sngﬁ;%‘ﬁeewéa sqapningrend detpgting

| 1?\€§[ngem%tmmomm ﬂeti’é&l a nﬂ/ﬁ ahmn%aclﬂ AuiibRticG#BOTATOC -
i 0 usi ng ni crowave
act v%qu B‘gzm?gr)‘ﬂg ‘H%Ffﬂﬂ{z JP@ was pr egar ed

identically as described-under la) and transferred
into a Pyrex glass vial for microwave activation for | .
mn at 100 W The reaction mixture was cooled to room
tenperature and appl ied to a G-18 SPE-col um
‘éé Fvvasthen washed with 2 nL H20
he product s uted with ethanol: water 50:50
( 1 Inithe c@8 of\@iqo@aeORLVItiSn, FET AGBR0 04 faisEbe matarialhaed the

Li%““@/‘g it 03t s Sl a1, WHe ol 235 Ehefboal Dlefa
: was mcreased 2 fold compared to the results obtained with conventional heating. As

the radiochemical yield of the reaction mixture in case of microwave activation was
20 .over 98%, a further purification would not have been necessary and the crude

reaction mixture could have been used for in vivo application.

Example 2
25  %Ga radiolabelling of DOTA linked to oligonucleotides

" In a first step, four different antisense oligonucleotides specific for activated human
K-ras oncogene were linked to DOTA:
* 17-mer phosphodiester oligonucleotide with hexylaminolinker at 5’ end;
30 e 17-mer phosphodiester oligonucleotide with hexylaminolinker at 3’ end;
e 17-mer phosphorothioate oligonucieotide with hexylaminolinker at 5'end; and
e  2"-0-methyl phosphodiester with hexylaminolinker at S’eﬁd.



Fast Desalting HR 10/10 FPLC gel filtration colums. 5
The anal yti@e RCY was over 98% The i at ed RCY was
.70% El ectrospray ionization nass spectlTonetry,

ESI - M5, was perforned on Fiscus Platform (M cronass,
Manchester, UK), using positive nobde scanni ng and

WAEhGSki@o 10 [Mr2H] 2": DOTATCC was det eClyegaaboolliofsso
=711. 26 and aut hentic Ga- DOTATOC was det ect eg at nfz

= 746.0 (calculated mz = 74635). 15 ic) Results of
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7- t tid th
1B 0 e HOF RORESPIS b8 (1SS o Sopini, Mo st et 59 s
oI | GBALAP eldt)l ﬁ[émM ﬁ'ﬁAheooytammgm Iaﬁdtcﬁlitnht@&nl.)eaiﬂ the DOTA-

on%ﬁﬁm Wﬁtﬂt&gkﬁﬂlogagp&g&lmﬁg%_ 5?)%0%1{ IWIT') The water-

hexy am noI I nker
phoaqsteaitiile sfrastioniwah dned(yds'am nhdunkerenaifugs. ThachroddEls were

'20044 QAR Bk Ricd @g éﬂ Qb Pz:)) | on. of
DOTAatQ% ol i gonucl eofg es: %SASP@? %%i)}ég e)ga%vr?tﬁn(’de
15| after dinept infusiopyresulisd pmdie) following datg: 25 (DOTAphosphodisie MS
()3 68827 0-sRH) 75686 258%2l0) v
for%@o@)m > 66212 @ﬁeﬁ‘i’* ROHEIkal0h ST REoBRichiR of
the data gave M = 5303.71; 2. DOTA-phosphorotioate: MS (EST) m/z: 656.58 [M-
8HJ™; 738.56 [M-7H]*. Reconstitution of the data gave M = 5917.35; 3, DOTA-2"-
O-methyl phosphodiester: MS (ESI) mvz: 674.02 [M-6HI™; 770.19 [M-8H}*;
20 - 885.00 [M-7H)". Reconstitution of the data gave M = 6148.84

2b)  %Ga - radiolabelling
Sodium acetate was added to the eluate from a ®*Ge/®Ga-generator (36 mg to 1 mL)
to adjust the pH of the eluate to approximately 5.5 and the mixture was vortexed
25 well. DOTA-oligonucleotide (10-100 nmol) was added and the mixture was
transferred into a Pyrex glass vial for microwave activation for 1 ﬁﬁn at 100 W. Thé
reaction mixture was cooled to room temperature then 1 mL of 150 mM TEAA in
H,0 was added. The mixmre was applied to a C-18 SPE-column (Supelco), which
was then washed with 50 mM TEAA (1 mL), 50mM TEAA containing 5%
30 acetonitrile (1mL). The product was eluted with ethanol: water 50550 (1 mL) or
water:acetonitrile 50:50 (1 mL). The reaction mixture was analysed by HPLC using
Vydac RP and Fast Desalting HR 10/10 FPLC gel filtration columns. The analytical
RCY ranged from 50% to 70%, the isolated RCY ranged from 30 to 52%. Larger
‘amounts of stronger eluents might improve the isolated RCY.



warnmed to rgomtenperature to give DOTA-sul fo-NHS. A
. 100 fold e ss of 5 DOTA-NHS sol ution s added
dropwi se to the oligonucleotide (70-450"nmol) in IM
carbonate buffer (pH 9) and then cooled on ice. The
m xture was left at room tenperature for 10 hours.
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100 L of I M TEAA (triethylanmonium acetate buffer)
was added to I nL of the product eluate. The product
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5917. 35 3. DOTA—2 - 0-met hyl phosphodi ester: Ms (EST)
mz: 674.02 [M6H 9; 770.19 [M8H 8, 20 885.00
[M7H 7 . Reconstitution of the data gave M = 6148. 84
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HPLC ulg]lﬁ gt—bmﬂﬁmf GAC HitBRed A" £ 198BS 00P AR #58T R¥by was
detected at m/z = 819.31 [M+3H]3“ DOTA-NPY was detected at m/z = 948.18

© [M+3HJ™. P was detected at m/z = 909,55 [M+2H]?*; DOTA-P was detected at m/z

25 = 1103.02 [M+2H]”. A was detected at m/z = 524.1 [M+2HP"* and DOTA-A was

detected at m/z ="717.20 [M+2H}*".

3b) %Ga- radiolabelling

%Ga - radiolabelling was carried out as described in 2b) using 10-20 nmol DOTA-
30 peptide. |

The reaction mixture was analysed by HPLC using Vydac RP and Fast Desalting HR

10/10 FPLC getl filtration columns. The analyﬁcal RCY ranged from 30% to 90%,



VWdac RP ang Fast Desalting HR 10/ 10 FPLC gel
filtration | ums. The anal ytical RC{Eanged from
50% to 70% the isolated RCY ranged frofm 30 to 52%
Larger anounts of stronger eluents m ght inprove the
I sol ated RCY. WO 2004/ 089425 PCT/ GB2004/ 001550 14
- WoRkS2s: 68CGa radiol abel Iing of DOTA [i %@/&35094,0 1550
peptides 5 In a first step, four dlfferent pept |
were linked to DOTA: Vasoactive Intestinal Pepti de
(VMIP); 28 amino acid residuds; Neur opeptide Y -
Er‘ha elated B@Bﬁg@mﬁn ?Olg 770?2 n?ré)awnﬁl i Sf ShRger eluents prght
men am no aci

rggﬁgﬁgg{e%&%edﬁq% Angi otensin 11(A); 8 amno acid
resi dues. 3a) Conjugation of DOTA to peptides:
Conjugation was carried out as descri-bed in 2a) using
peptides (0.5-3pmol) instead 15 of oligonucleotides.
The reaction m xtures and products were anal ysed by

- HPLC using VWydac RP and Fast Desalting HR 10/10 FPLC
gel filtration colums. Electrospray ionization nass
spectronetry, ESI-Ms5, was perfornmed on Fisons Platform
(M.cromass, Manchester, UK), using positive node
scanni ng- and det ect i ng [ Me2j1]2+, [M+411]4+ and 20
[ MESHI 5+ . VIP was detected at mz = 832. 07 [ Mr4H] 4+.
(DOTA) 2-VIP was detected at niz = 1025. 00 [ M+4H] 4+.
(ROTA); -VIP was detected at m z 1122.0 [ M+4H 4+.
(DOTA) 4-VIP was detected at m z 1218. 00 [ M+4H] 4+ NPY
was detected at mz = 819.31 [ Mt3H] 3+. DOTA- NPY was
detected at mz = 948.18 |[M+3H 3+. P was detected at
mz = 909.55 [ MW2H] 2+. DOTA-P was detected at nfz 25 =
1103.02 [ M+¥2H] 2+. A was detected at mz = 524.1
[ M-2H] 2+ and DOTA- A was detected at mlz =717. 20
[ Me2H] 2+ -



3b) 6sGa - radiolabelling 68Ga - radiol abelling was
carried out as described in 2b) using 10-20 nnol DOTA-
30 peptide. The reaction m xture was anal ysed by HPLC
usi ng Wdac RP and Fast Desalting HR 10/10 FPLC gel
filtration colums. The anal ytical RCY ranged from 80%
to 90% WD 2004/089425 PCT/ GB2004/ 001550 15 the
Claimksol ated RCY ranged from60 to 70% Larger anounts of
stronger eluents mght inprove the isolated RCY. 16
Cainms: 1. Method of producing a radiol abel | ed gal [ium

1. CRMEM&KK cﬁypfo@dﬁﬁhgﬂgr f“ao%g’oeﬂeg gélﬁttlrﬁ [58@@&" L actlng a Ga*

chel at1 ng agent acterise tron<s
cmq"é@%@wth@m@@atm ageWasheraaserisedtin that thi rehﬁidmosi carried out

agsing Middwade Gefildliioh. Wherein the Ga3+ radi oi sotope is
sel ected fromthe group consisting of 66Ga3+, 67G3+

and 68Ga3+ 3. Method according to clains 1 and 2

2. V‘@%”tﬁ‘dd"a&é&‘?dlﬁﬁ?td' cfaﬂﬁ'@%ﬁ@%ﬂp\lﬁe' éaﬁq'?ﬁl"émoﬁ)gre'\(? %gted frq(m the

according to Cl img I
| SroAPREPISHYE Pl cGachefat iang “4gefit. 5. Met hod accordl ng
to claims 1 to 4 wherein the chelating agent conprises
an 0 or Natom 6. Method according to clains 1 to 5
3. wWethed gceerdingHe|ckaing g angehwhereindhpidalhediaismdadpe is #Ga®.
chel ating agent. 7. Method according to clains 1 to 6
wherein the chel ating agent is a bifunctional
4. cNMethed agsosdjeato eleims if S rigwhereir et chedptingcdgent sed ewtcentyclic

t BlgRUuRydp@nsi sting of proteins, glycoproteins,
i poproteilns, polypeptides, glycopolypeptides,
| i popol ypepti des, peptides, glycopeptides,

5. | | MRERRRIdcEREing FPEIRRIRY RS ﬁrﬁereﬂymeecjh%lating agent comprises an O or

N atom.

6. Method according to claims 1 to 5 wherein the chelating agent is a bifunctional
chelating agent.

7. Method according to claims 1 to 6 wherein the chelating agent is a bifunctional
chelating agent comprising a targeting vector selected the group-consisting of
proteins,  glycoproteins, lipoproteins,  polypeptides,  glycopolypeptides,
lipopolypeptides, peptides, glycopeptides, lipopeptides, carbohydrates, nucleic
acids, oligonucleotides or a part, a fragment, a derivative or a complex of the
aforesaid compounds and small organic molecules.

8. Method according to claim 7 wherein the farget vector is a peptide or
oligonucleotide.

9. Method according to claims 1 to 8 wherein the microwave activation is carried out
at 80 to 120 W, preferably at 90 to 110 W. '



10.

11.

12.

13.

14.

15.

acids, oligonucleotides or a part, a fragnent, a
derivative or a conplex of the aforesaid conpounds
and snmall organic nolecules. 8 Mthod according to
claim7 wherein the target vector is a peptide or

ol i gonucl eotide. 9. Methodi7according to clains 1 to 8
wherein the mcrowave activation is carried out at 80
to 120 W preferably at 90 to 110 W 17 10. Method
according to clains 1 to 9 wherein the m crowave
aMstied penording églpimsd! u® wherein thesmicpovgavei activation is carried out
P&y £ Met hod according to
cl ai ms %‘%’gfrﬁigr@\{%ﬁégfﬁr ?ﬁ %8% i s obtained by
contacting the eluate froma 68CGe/ 68Ga generator with

aMeid P Bc @ GhG Y ehirRd d 6! 1%twme@|8tﬁé‘3%a3f ﬁs qgtaﬂéﬁi b?%oﬂ@ctlng

exchanger 12, Method according to cla
Pyels/fpta “farle Cm ganesdapwite es aaloncﬁxlcl]angea: anpeluing§Ga™

tlfrbﬁﬂgéﬂrbﬁﬁbﬁ)ék%n ¢3. Method according to clainms 11 to
12 wherein the ani on exchanger conprises HCO3 as

counterions. 14. Method according to clains 11 to 13

WhRStIRI A abbsdingl @nclﬁ?ﬁ? hangekr fu'? tAe St ghéﬂ‘gtoi Lomprises a

exchanger. 15. Method according to ol aifs
t RRURNGeMPisH tianigediexdadi ol abel | ed PET tracers.

Method according to claims 11 to 12 wherein the anion exchanger comprises
HCO05as counterions.

Method according to claims 11 to 13 wherein the anion exchanger is a strong
anion exchanger.

Method according to claims 6 to 14 for the production of ®Ga-radiolabelled PET

 fracers.



