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Introduction Results

The outputs of the model suggested that thermal interactions affect nucleation

= The freezing process takes place in two different steps: a cooling phase, temperature (T,;) and freezing rate (vy).
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vial to have a unique thermal profile.
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conditions: the average crystal size and its variability.

To evaluate the effect of thermal interactions on the drying times, the product was

freeze-dried in four different loading conditions.

The interacting configuration, in which vials were highly packed to maximise
thermal interactions.

@ The non-interacting configuration, where vials were separated to suppress
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Conclusions

he thermal profiles of each vial were obtained by numerically solving an
energy balance:

hermal interactions alter the thermal profile of the product during freezing.

= Each vial experience a unique thermal history which causes a vial-to-vial
variability.
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= The morphology of the dryied product and its drying times are affected by

the product morphology during freezing.

= The model outputs are the thermal profiles of each vial in the batch, from
which it extracts information on the product morphology and the resulting
drying times.

= These results highlight the importance of considering vial-to-vial interactions
in the design and optimisation of the lyophilisation process.
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