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Rotavirus is the leading cause of acute diarrhea and gastroenteritis among infants and young 
children worldwide. Over 450,000 children under five years of age die from rotavirus infection each 
year, mostly in developing world. Currently, two live attenuated oral rotavirus vaccines (Rotarix® and 
RotaTeq®) are available with an efficacy of about 85% in developed countries. The immune response 
to these vaccines, however, is lower in developing countries due to a variety of factors. Thus, new 
rotavirus vaccine candidates, based on recombinant protein antigens with parenteral administration 
capabilities, are being developed. For example, a monovalent P2-VP8-P[8] (recombinant protein 
antigen) vaccine, being developed by PATH and its partners, was safe and immunogenic in adults, 
toddlers, and infants. Currently, a non-replicating rotavirus vaccine candidate, containing three 
recombinant protein antigens (P2-VP8-P[4], P2-VP8-P[6], P2-VP8-P[8]), is being clinically evaluated in 
South Africa. Current studies are aimed at further improving antigen stability from a pharmaceutical 
perspective and to aid in purification process development to yield an improved trivalent vaccine. We 
examined the structural integrity, physicochemical stability and aggregation propensity of the three 
protein antigens under forced degradation conditions. Physical stability data sets (representing higher 
order structure and aggregation propensity) showed three different structurally altered/aggregated 
states apart from the native-like state as a function of pH and temperature. Chemical stability studies at 
elevated pH/temperature showed the three proteins were not susceptible to Asn deamidation, however, 
some non-native intermolecular disulfide bonding was observed via Cys-173 (4 days at 30°C, pH 9.0).  
In the presence of H2O2, Met-1 is the most susceptible residue to forced oxidation. Formation of 
aggregates/particles was observed for each of the three antigens during agitation studies. Future 
studies will focus on formulation design studies using stability-indicating assays (identified from the 
studies above) to identify stabilizing excipients and further improve physicochemical stability profile of 
the three antigens. 


