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Very high specific radioactivity is imperative when 11¢ radiopharmaceuticals are
highly toxic or when they are used for "in vivo" observation of specific receptor
binding.

Strict precautions concerning pollution by atmospheric 12COz at the target, gas
and reagent levels have allowed a specific radioactivity for various compounds of
at best 1-2 Ci/ymole at the time of use.

This order of magnitude is a limit which could not be surpassed in our laboratory
during three years of routine work. It is the reason why isotopic separation of
labelling agents has been undertaken.

Preliminary experiments have been performed with methanol, methyl iodide, acetone,
hydrogen cyanide and methane labelled with deuterium or carbon thirteen. Chromato-
graphy (HPLC and capillary GC) has been chosen for its performance, rapidity and
its ability to be automatized.

Concerning the first four compounds, it has not been possible to separate 13¢
derivatives from 12¢C ones, neither by capillary GC with different liquid phases
(CP index ranging from 10 to 100) and highly efficient columns (Nth up to 600 000),
nor by HPLC with normal, reverse and ion exchange phases. Nethertheless, deutera-
ted methanol and acetone are well separated from corresponding light derivatives.

On the other hand, in the case of methane, the 13¢.12¢ separation has been perfor-
med by capillary GC, at low temperature, on treated soft glass.

The original method (1) which was developped for the separation of deuterated
compounds gave a poor resolution for “-CH4 - 12CH4 and was too slow for our purpose
(5 hours). It has been modified as follows : A 100 meter soft glass capillary tube
pretreated with 25 7% NH,OH at 180°C for 15 hours (2), was eluted at a pressure of
"1 bar with 10 7 Nitrogen in Helium at - 206 % 1°C (obtained by adiabatic evapora-
tion of 1iquid nitrogen).

With these conditions the retention time is about 1 hour and the respective reso-
lution values are :

cn, - 12¢n, 5 0,71

12cy4p- 2cH, : 3,5

12¢pqn- 12cmy ¢ 7,1

12¢p, - 12c34 : 7,8

These results are encouraging and it now seems possible to obtain ¢ pethane
without carrier. The next step will be to try to transform the non reactive metha-
ne into methyl iodide or formaldehyde without isotopic dilution for further use in
labelling radiopharmaceuticals.
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