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The reconstitution of freeze-dried products is usually determined by visual inspection with the naked
eye. This can inevitably lead to significant variability in the ability to detect complete reconstitution of
the dried solid. It was thus the goal of our study to assess an automated method to monitor reconsti-
tution of a freeze-dried protein drug product in its primary packaging. A newly developed measuring
device was used to measure impedance. This was achieved by detecting minor changes in impedance
of the reconstitution medium, which occurred because of solid material dissolving during the dissolution
process. This measurement system was capable of consistently detecting the dissolution of the last vis-
ible residues of freeze-dried lyophilisates. The endpoint of reconstitution was defined at an impedance
change of less than 1 Ω for at least 7 s. Finally, we compared reconstitution times determined by the
automated impedance method with results obtained by a visual method. In contrast to human operators,
the new method delivered both accurate and precise results. Besides detection of the reconstitution
endpoint, the impedance method and apparatus can monitor reconstitution endpoints as well as recon-
stitution kinetics. This standardized method can therefore advantageously be used for the determination
of the reconstitution endpoint.
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