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NEW VERSATILE BIFUNCTIONAL CHELATE AGENTS 

FOR DEVELOPING COPPER RADIOPHARMACEUTICALS

64Cu     67Cu

Matched Pair

IMAGING

64Cu (Cyclotron)

t1/2:12.7 hours

b+
max

: 653 keV (g: 511 keV)

b-
max

: 578 keV 

THERAPY

67Cu (Spallation/Cyclotron)

t1/2: 61.8 hours

b-
max

: 576 keV

Mean range in tissue: 0.2 mm
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ENDORADIONUCLIDE THERAPY

ÅRADIONUCLIDES EMITTING PARTICLES (b, a)

ÅHIGHLY STABLE METAL COMPLEXES

ÅTUNABLE SOLUBILITY AND

BIODISTRIBUTION

ÅEASY LINKAGE TO BIOMOLECULES

Cu
67Cu (Cyclotron)

t1/2: 62 hours

b-max:  575 keV

Range: 2.8 (0.2) mm

Re
188Re (188W-

Generator)

t1/2: 17 hours

b-max: 2.1 MeV

Range: 11 (3.5) mm

THERAPEUTIC RADIOPHARMACEUTICALS

Y
90Y (90Sr-generator)

t1/2: 64.1 hours

b-max: 2.27 MeV

Range: 12 (4) mm

http://www.fzd.de/
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BISPIDINES                   TACN-DERIVATIVES            DENDRITIC CYCLAM

DERIVATIVES

http://www.fzd.de/
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BISPIDINES
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Årigid ligand structure

Åhigh degree of pre-organization

Åhigh degree of elasticity

Åsuitable synthetic accessibility

Åbroad synthetic variability

N
H

N
H

rapid formation of stable 

metal complexes

BISPIDINES
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G.D. Hosken, R.D. Hancock, J. Chem. Soc., Chem. Commun. 1994, 1363-1364.

G.D. Hosken, C.C. Allan, J.C.A. Boeyens, R.D. Hancock, J. Chem. Soc., Dalton Trans. 1995, 3705-3708.

DPB DOTA TETA cyclam

Log K1 (Cu2+) 23.0 22.2 21.6 27.2

NN

N N

DPB

Cu-Nbisp: 2.002/2.003 ¡

Cu-Npy: 1.976 ¡

BISPIDINES

http://www.fzd.de/
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BISPIDINE DERIVATIVES FOR COUPLING TO BIOMOLECULES
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HPLC analyses of 67Cu bispidine complexes at 24 h in rat plasma stability study: 

(Zorbax 300SB-C18 column);  gradient: 10% A -> 70% A in 20 min, acetonitrile/0.1% TFA (A)//water/0.1% TFA (B)
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IN VITRO STABILITY
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64CuCl2
64Cu-Bispidin-Derivative (1 MBq)

IN VIVO: ANIMAL PET

http://www.fzd.de/
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Small animal PET images of  [64Cu]bispidine-

bombesin

distribution in PC3 tumour bearing nude mice 

0.5 min 5 min 45 min

IN VIVO: ANIMAL PET
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(a) (i) 2-picolyl chloride, THF, r.t., o/n; (ii) H2O, reflux, 4 h, 79%; (b) picolyl chloride hydrochloride, K2CO3, KI, 

CH3CN, reflux, o/n, 77%; (c) 4M HCl(aq), reflux, 4 h, 85%; (d) Ethylbromoacetate, K2CO3, KI, CH3CN, reflux, 

o/n, 88%; (f) LiOH.H2O, Ethanol/H2O, 70 C, o/n, 85%.
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1. Step

radionuclide/ chelator

small, fast blood and

body clearance

1 ï3 d

oligo I

non-radioactive MAb

big; slow distribution,  

clearance and binding

oligo II

2. Step

complementary 

oligonucleotides I, II

PRINCIPLE OF PRETARGETING TO TUMOR CELLS

http://www.fzd.de/
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radionuclide/chelator

oligo I

non-radioactive MAb

oligo II

complementary 

oligonucleotides I+II

DESTRUCTION OF 

CELLS BY RADIATION

PRINCIPLE OF PRETARGETING TO TUMOR CELLS

http://www.fzd.de/
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DEVELOMENT OF RADIOMETAL COMPOUNDS FOR RADIOIMAGING 

AND RADIOTHERAPEUTIC PURPOSES

attachment to an 

appropiate PNA 

sequence

PNA-I PNA-II
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PNA-I PNA-II

DEVELOMENT OF RADIOMETAL COMPOUNDS FOR RADIOIMAGING 

AND RADIOTHERAPEUTIC PURPOSES

PNA-I: easy linkage to an antibody

to retain effective hybridization

PNA-II: efficient radiolabeling

high metabolic (hydrolytic, radiolytic) stability

rapid blood clearance without any (few) accumulation

efficient binding to antibody-(PNA-I) 

http://www.fzd.de/
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Small animal PET images of 

[86Y-DOTA]-17mer L-DNA 

distribution in HT-29

tumour bearing nude mice

(color scales normalized to the 

maximum activity concentration (A) 

and to 

comparable kidney cortex colors (B)).

Letters in Drug Design & Discovery 3(2006)5, 330-335

Bioconjugate Chemistry 19(2008), 928-939

IN VIVO: ANIMAL PET
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Institut f¿r Radiopharmazie ·Holger Stephan ·www.fzd.de ·COST WG Meeting Krakow, June 24-25, 2008

Cancer Research

LUCK

MONEY

EXACTNESS

PATIENCE

Gl¿ck

Geld

Genauigkeit

Geduld

THE 4 Gós IN SCIENCE
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