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Objectives: Receptor binding studies play a pivotal role in the development of small molecule ligands for the 
application as radiotracer in nuclear medicine imaging techniques such as PET and SPECT. Tritiated compounds 
are routinely used as reference substances for such binding studies to identify the key binding parameters like KD
and Ki. The use of a radioligand with an insufficient purity has direct dramatic effects on the result of the 
determined binding data [1,2]. The present work presents a thin-layer chromatographic parametric method that 
allows to determine the radiochemical purity of tritiated ligands in just a few minutes. The presented optimization 
method is based only on the unlabelled compound. 
Methods: The process of finding optimal conditions for a chromatographic separation routinely applied a modified 
optimization strategy as described by Reich and George [3]. 
In the first phase of the chromatographic profiling of the unlabelled compound 18 common solvents are used as 
eluents. In the second step, two-component systems are used to find Rf values of about 0.7 for normal phase 
separations. In the third phase, the separation is fine-tuned using the following additives: CH3COOH (AcOH), 
CF3COOH (TFA), (CH3-CH2)2NH (DEA), or (CH3-CH2)3N (TEA). 
To investigate the radiochemical purity of the tritiated ligand < 0.1 µCi (< 3.7 kBq) of the sample is applied to a 
TLC plate which is developed using the optimized conditions. The radioactivity signals are detected with a Gina-
StarTM TLC-System with an acquisition time of 5 min. Quantitative analysis is performed using the software 
delivered with the TLC-unit that allows quantitative analysis in about two minutes. 
Results: Our results show that with proper storage, the most preparations are sufficiently stable (> 90% 
radiochemical purity, RCP) over the time frame specified by the manufacturer (usually a few months). However, 
there are compounds that maybe used far beyond this period. The most extreme case was found by a compound that 
at the time of shipment had a RCP of only 20%. Up to now 7 routinely used tritiated radioligands have been 
examined using the paradigms described in the table. Results on purtity obtained with these systems will be 
presented in detail. 

Name TLC parameters (Phase / Eluent / Rf / Remarks) 
Adenosine Si60 / EA : MeOH, 70:30 + 3% H2O / 0,63 
CGS21680 RP18 / MeOH : H2O, 50:50 / 0,3 / saturated chamber 
DPCPX Si60 / EA : n-Hex, 50:50 + 1% AcOH/ 0,8 
Ketanserin Si60 / MeOH : n-Hex , 80:20 + 1% AcOH/ 0,81 
MSX-2 Si60 / EA : n-Hex, 50:50 + 1% AcOH/ 0,7 / dark 
NECA Si60 / EA : MeOH, 70:30 + 3% H2O/ 0,63 
Raclopride Si60 / Acetone : c-Hex, 45:55 + 1% TEA/ 0,8 
ZM241385 Si60 / EA : n-Hex, 70:30 + 1% TFA/ 0,7 
EA = ethyl acetate, MeOH = methanol, n-Hex = n-hexane, c-Hex = cyclohexane 

Conclusion: The simplified parametric optimization method using only the authentic unlabelled compound is 
suited for the determination of the RCP of the tritiated isotopomer. This routine quality control system has been 
implemented in our laboratory, as this is essential for reliable receptor binding studies.  
References: [1] Segel, I.H. (1994), J. Theor. Biol., 171, 267-280. [2] Keen, M. (1995), Meth. Mol. Biol. 41, 1-16. 
[3] Reich, R., George, T., (1997), J. Planar Chromatogr. 10,273-280
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Objectives: A project for developing a home made 68Ge-68Ga generator is under way at IPEN-CNEN/SP. The 
objective of this work is to show the initial results of this project, related to the behavior of Ge and Ga in adsorbers 
such as calcinated acid and basic Al2O3, HZO (hydrous zirconium oxide), TiO2 and microspheres of Zr (Zr mic).
Methods: Glass columns with a diameter of 12 mm were used for the experiments with Al2O3, HZO, TiO2 while a 
thinner (6 mm) column was used when the adsorber was Zr mic. The columns were previously conditionated with 
0.1 mol.L-1 HCl. The columns were loaded with 67/68GaCl3 solution (7.4 to 55.5 MBq/ mL) or with a Ge solution 
(100 µg Ge/mL) in a proper pH. The columns were further eluted with 10 mL of 0.1 mol.L-1 HCl. For the 
experiments with Zr mic, the loading solution was heated with the mic before loading the column. The samples 
containing 67/68Ga were analysed using a dose calibrator CRC-15R from Capintec and the samples containing Ge 
were evaluated by the Optical Emission Spectrometry using Inductively Coupled Plasma (ICP-OES). The ICP-OES 
equipament used was a Varian Vista-MPX from Varian and calibration curves for Ge were constructed in the range 
of 0.2 to 1.0 µg.mL-1. The variables studied were the pH of the conditioning, loading and eluting solutions (1.5 and 
4.0) and the mass of Ge (50-1000 µg). The solutions were percolated using a constant flow (1.4 mL/min.) for the 
experiments with microspheres and vacuum for the other materials. 
Results: Table 1 shows the best results of the behavior of Ge and Ga in the different adsorbers and in several 
experimental conditions. 

Table 1. The best results of the studies with Ge and Ga in five different adsorbers

Adsorber pH Conditioning pH Loading pH Eluting (% Ge) 
adsorbed 

(% Ga) 
eluted 

Calcinated acid 
Al2O3

1.5 4.0 1.5 80.4 94.1 

Basic Al2O3 1.5 4.0 1.5 98.2 97.7 
HZO 1.5 4.0 1.5 98.2 90.5 
TiO2 1.5 4.0 1.5 98.8 ~100 
Zr mic - 1.5 1.5 96.6 99.0 

Conclusions: Keeping in mind the generator principle, the best results for the retention of Ge and elution of Ga 
were achieved with TiO2 and basic Al2O3 loaded with pH 4 and eluted with pH 1.5. The use of Zr mic is very 
promising as well. 
Research Support: The authors want to acknowledge CNEN (Comissão Nacional de Energia Nuclear) for 
granting a fellowship for this work. 
References: Mirzadeh, (1996), Journal of Radioanalytical and Nuclear Chemistry, 202, 7-102 




