Stabilization of peptide-loaded nanoparticles for cancer immunotherapy
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We are looking for a highly motivated student with a keen interest in pharmaceutical formulation of peptide-containing nanoparticles for vaccine delivery. 
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Background: 
In our project we aim to develop a biodegradable delivery system for a synthetic peptide-based vaccine for cancer immunotherapy. Biodegradable polymers in particulate vaccine delivery systems have gained much importance in recent years, mainly due to their capacity to modulate antigen release. Poly(lactic-co-glycolic acid) (PLGA) is a copolymer which is Food and Drug Administration (FDA) approved for therapeutic devices, owing to its biodegradability and biocompatibility. Also, it is very well suited for making particles of different size, resulting in either micro- or nanoparticles, while offering the possibility to tailor the polymer degradation time, by playing with the monomer’s ratio, and therefore allowing antigen release to be highly regulated. Consequently, PLGA comprises many desirable features for the delivery of peptide antigens. However, during storage in aqueous environments, degradation of the polymer matrix would occur, leading to premature release of the incorporated peptides. Therefore, in order to render peptide-loaded PLGA particles suitable for therapy, it is essential to develop dried formulations, for which lyophilization may be a suitable method.
Approach: 

Lyophilization, or freeze-drying, may represent a good option to provide the requisite of long term product stability. By removing the water from the material and sealing the material in a vial, the material can be easily stored and later reconstituted to its original form for injection. Previous studies demonstrated that the addition of lyoprotectants is essential for the maintenance of the initial formulation characteristics. These molecules are typically sugars, such as trehalose and sucrose, polyalcohols, and their derivatives. 

The aim of this project is to develop stable freeze-dried formulations of peptide-loaded nanoparticles. Their stability and ability to fully regenerate after re-hydration will be assessed.
Tools:
For this purpose, nanoparticle preparation, dynamic light scattering, fluorescence spectroscopy, polymer extraction, BCA protein quantification, SDS-PAGE and HPLC techniques will be used.






