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Project description including a short introduction, aim/objectives and methods/approach to be used  

Respiratory infections present one of the leading causes of morbidity and mortality throughout the world. Among 

the most prevalent are infections with respiratory syncytial virus (RSV), rhinovirus (RV), influenza virus. These 

infections affect all age groups, but particularly affect the very young, the elderly, and those with chronic medical 

conditions. Common respiratory viruses cause an enormous burden to health systems and economic costs to society 

in direct medical expenses and indirect productivity losses. Furthermore, emerging respiratory viruses, such as H5N1 

avian influenza, pandemic (H1N1) 2009 and severe acute respiratory syndrome (SARS-CoV-2) COVID-19, represent 

threats to global health security. 

More effort is needed to address viral respiratory infections. WHO published recently the guidelines of vaccine 

development against respiratory viruses highlighting the interest of needle-free vaccine and cold-chain 

replacement. Combining vaccine antigen formulas and delivery technologies will be useful to design new alternative 

of parenteral vaccines with low cost of manufacturing, distribution and administration.  

The PhD project consists of the development of new vaccine delivery system suitable for buccal administration of 

viral antigens triggering mucosal immunization in buccal cavity. The project will be focused on the interaction 

between the antigen and formulation and manufacturing process, and on the impact of the delivery system on 

antigen penetration and presentation in mucosal buccal cavity. The final objective of this work will be to provide a 

proof of concept using in vivo vaccination protocol. In this project, influenza antigens will be used as a representative 

model during development, interaction studies and in vivo evaluations.  

The main steps of this work can be summarized as follow 

- Preformulation study and impact evaluation of formulation with mucoadhesive polymers  

- Formulation of mucoadhesive delivery systems and evaluation of their interaction with buccal mucosa 

- In vitro and in vivo evaluations of the vaccination efficiency of the new vaccine delivery system  

Skills required: 

Master 2 level in pharmaceutical or biological sciences with previous experience in formulation and 

characterization of pharmaceutical dosage forms. Good oral and written proficiency in English. Experience in viral 

formulation or vaccine evaluation is a plus. 

 

Application procedure: send a detailed CV with motivation letter and details of 2 academic referees to the PhD 

supervisor  
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