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Application of radiopharmaceuticals puts increasing demands on their quality
control, considering the short half-times, high specific activities (autoradiolytical effects),
and general quality (chemical purity, apyrogenity and sterility) of  pharmaceuticals.
Mostly, the routine radioanalytical control consists of application of several separation
and instrumental analytical techniques (TLC, GC, HPLC, radiometry, UV/VIS ). In this
work, a liquid chromatography/refractive index detector/radiometric detector/ mass
spectrometric detector combination (Agilent 1100 HPLC/RAD/DAD/ RID/MSD system)
is demonstrated as a complex technique for quality assessment of radiopharma-
ceuticals, 2-deoxy-2-[18F]fluoro-D-glucose (FDG) being an example. Optimisation of
HPLC/MS analysis was performed investigating the electrospray ionisation (ESI)
analytical signal of mass spectrometer as a function of various solvent composition. The
anion-exchange eluents applied according to existing pharmacopoeia do not suit to the
ESI detector due to high ion concentration. Hence, the solutions of glucose in
metanol/water and acetonitrile/water solutions of various semi-volatile electrolytes
(ammonium chloride, formic acid, ammonium formate) were analysed either in the flow
injection (FIA) and chromatographic mode of analysis. The best analytical response was
obtained in the acetonitrile : 0.25% ammonium formate = 80:20 solutions. The most
intensive MSD signals of FDG in ammonium formate were obtained for the complex
ions:

positive ions:   fdg.NH4
+, fdg.Na+ and (fdg2-CH3O).Na+ (m/z = 200, 205 and 344)

negative ions:  fdg.Cl- and fdg.HCOO-  (m/z= 217 and 227).
The HPLC-MS analysis with Zorbax C-18 and Asahipak-NH2P50 columns gave

evidence of admixtures and radiolytical formation of deoxyglucose, deoxychloro-
glucose, erythrose, erytritol, gluconic acid, lactose, raffinose, saccharic acid,
sorbitol/[19F]FDG, sorbitol/[19F]FDG, xylitol, and other compounds. However, radiometric
analysis of expired samples of [18F]FDG indicates a very high radiation stability of its
water-ethanol solutions on the point of output of radioactive products. Exceptional
complexity of FDG mass spectra as opposed to those of glucose is remarkable.
Therefore, further research concerns the influence of sodium chloride, linearity of signal
response, impurities (mannitol, mannose etc.) interference, and robustness of the MS
analysis, with special attention to the ratio of isotope molecules [18F]-FDG and [19F]-
FDG assay in FDG radiopharmaceuticals.
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