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Polychrome sequential labelling of bone is
the standard investigation technique to ana-
lyse bone growth or regeneration in vivo.
Due to the fact, however, that the fluoro-
chromes are not approved for a human
application, this technique can only be
applied in animal models. An exception
is tetracyclines. Because the fluorescence
of all tetracyclines is very similar, they
cannot be distinguished by conventional
methods (different fluorochrome filter
sets). The aim of this study was therefore
to establish a polychrome sequential label-
ling of bone using different tetracyclines
and spectral image analysis. For this pur-
pose 15 male Wistar rats received 9 differ-
ent tetracyclines subcutaneously in a 3-day
interval sequentially. Bone specimen were
embedded in methylmetacrylate and inves-
tigated by a spectral camera. Each tetracy-
cline derivate revealed a characteristic
fluorescence spectrum. Four out of the nine
tetracyclines were distinguishable using
spectral image analysis. After linear unmix-
ing, the four suitable tetracyclines could be
singly depicted when applied in a poly-
chrome sequential labelling. The technique
of polychrome sequential labelling is fea-
sible using different tetracycline derivates
and spectral image analysis. Having estab-
lished this technique, the transfer of the
polychrome labelling of bone for a human
application is possible for the first time.
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