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[18F]Galacto-RGD-PET in patients

Haubner et al., PLoS Med 2005
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Å Highly v 3-selective tracer; 

favorable biodistribution and 

pharmacokinetics

Å good correlation of SUV and v 3 

expression 

Å great diversity in v 3 expression: 

Screening of patients before 

starting v 3-targeted therapies



[68Ga/111In]DOTA-RGD labeling protocols
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[68Ga]c(RGDfK(DOTA))

20 - 40 g peptide (1 g/ l H2O)

120 l sodium acetate solution

1.2 ml generator eluate (0.1 M HCl) 

(250 - 500 MBq 68GaCl3)

7 min, 80ÁC 

Sep-Pak separation 

RCY:  59 Ñ8 % (not corrected)

RCP:  > 95%

[111In]c(RGDfK(DOTA))

20 g peptide

20 l acetate/gentisine buffer

45 MBq 111InCl solution

25 min, 95ÁC 

RCY: > 95%

RCP: > 95%
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in vitro binding assay

v 3 integrin / 125I-echistatin
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IC50(c(RGDyV)): 3.7 0.5 nM

IC50(c(RGDfK(DOTA)): 5.6 1.6 nM
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[68Ga/111In]DOTA-RGD ïserum stability
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extraction scheme
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[68Ga/111In]DOTA-RGD ïserum stability assay
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compound 68Ga-DOTA-RGD 111In-DOTA-RGD

incubation time [min] 30 60 120 30 60 120

extraction efficiency [%] 83 79 70 91 92 88

intact tracer [%] >99.5 >99.9 >99.0 >95.0 >95.0 >95.0

68Ga-DOTA-RGD

120 min incubation

111In-DOTA-RGD

120 min incubation
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[68Ga/111In]DOTA-RGD ïprotein binding
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a Low Spin, b High Spin R. D. Shannon, Acta Cryst. (1976) A 32, 751

Ionic radii of different metal ions

metal electron configuration CN ionic radii [pm]
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[68Ga]DOTA-RGD and [68Ga]B505-RGD 
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Labeling protocol [68Ga]c(RGDfK(B505)) 
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20 - 40 g peptide (1 g/ l H2O)

120 l sodium acetate solution

1.2 ml generator eluate (0.1 M HCl) 

(250 - 500 MBq 68GaCl3)

10 min, 95ÁC 

Sep-Pak separation 

RCY:  ~55 % (not corrected)

RCP:  >85%
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Partition Coefficients
octanol/PBS
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Peptid logP

[125I]Tyr5-RGD -1.2

[125I]Gluco-RGD -2.5

[18F]Galacto-RGD -3.2

[68Ga]B505-RGD -3.4

[68Ga]DOTA-RGD -3.9

[111In]DOTA-RGD -4.3
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[111In]DOTA-RGD
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% of total activity

0

10

20

30

40

50

60

70

80

90

30 60 120 180 t [min]

[68Ga/111In]DOTA-RGD vs [68Ga]B505-RGD

protein binding



Biodistribution and receptor specific tracer uptake
M21 and M21-L bearing nude mice 1 h p.i.
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[68Ga/111In]DOTA-RGD ïBiodistribution 1 h p.i.
comparison with [18F]Galacto-RGD
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F-18-Galacto-RGD

Ga-68-DOTA-RGD

MicroPET

dynamic study 90 min p.i.
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Stability constants for Ga(III) and In(III) 

complexes

Summarized in Reichert et al. Coord Chem Rev 1999; 184:3-66
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[86Ga]c(RGDfK(NODAGA))

NODAGA

10 g peptide (1 g/ l H2O)

60 l sodium acetate solution

(310 mg / 2 ml H2O)

300 l generator eluate (0.1 M HCl) 

(30 MBq 68GaCl3)

15 min, rt

RCP:  >97%

68Ga-NODAGA-RGD labeling protocol



Protein Binding
[68Ga/111In]DOTA-RGD ï[68Ga]NODAGA-RGD 
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Summary and Conclusion
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+ easy and fast synthesis

+ allows remote controlled synthesis

+ high radiochemical yield

+ high stability in solution and in serum

+ high receptor affinity

+ receptor specific accumulation

- [68Ga]DOTA-RGD: high protein binding

high activity concentration in blood

=>  in vivo-performance of [18F]Galacto-RGD seems to be superior

=> [68Ga]NODAGA-RGD promising alternative
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Radiometallated RGD-Peptides for PRRT?

Janssen et al. Cancer Res. 2002
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