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Appendix 

Appendix Table. Lyophilization program* 
Cycle Duration, min Shelf temperature, °C Vacuum pressure, mbar 
Freezing 230 –40 0.53 
Primary drying 60 –35 0.53 

60 –30 0.53 
60 –25 0.53 
60 –20 0.53 
60 –15 0.53 
60 –10 0.53 
60 –5 0.53 
60 0 0.53 
40 5 0.53 
20 10 0.53 
20 15 0.53 
20 20 0.53 
20 25 0.53 
25 30 0.53 

Secondary drying 30 30 0.13 
*Vaccine mixtures were lyophilized by using an automated FreeZone Triad Benchtop Freeze Dryer (Labconco, https://www.labconco.com). 
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