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This study describes a method of producing solid (frozen liquid or freeze-dried) aluminum adjuvant containing HPV vaccine 
formulations that are immunologically potent. Exposure of aluminum adjuvanted vaccines to sub-zero freezing temperatures or 

elevated temperatures during storage and transportation are two of the greatest challenges that often lead to substantial drop in vaccine 
potency, especially in emerging markets. In this study, HPV antigens bound to aluminum adjuvant were used in screening various 
formulations consisting of bulking agents, either independently or in combination, as well as various concentrations of salt in order 
to develop a stable formulation that could either be stored as a frozen liquid or as a freeze dried vaccine formulation. Results suggest 
that aluminum adjuvanted formulations containing a combination of bulking agents and or stabilizers in their formulations retain the 
physical as well as immunological characteristics of the liquid vaccine formulation upon thawing the frozen liquid formulation, after 
reconstitution of the dried formulation and after reconstitution of the dried formulations that were stored at elevated temperatures. 
This invention provides a method to address the cold chain issues that typically arise during storage and transportation of vaccines 
both in developing countries as well as developed nations through the development of stable vaccine that can either be freeze-
dried or stored as a frozen liquid. These new formulations have the potential to significantly improve the handling, storage and 
thermal stability of aluminum containing vaccines and to reduce the costs associated with vaccine manufacturing and storage at the 
manufacturing facility.
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