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Vaccines produced from antigenic subunits, such as proteins, are poorly 
immunogenic. They fail to trigger a sufficient immune response and a 
memory effect, especially in children. The immunostimulation capacity of 
most vaccines is enhanced using vaccine adjuvants, among which 
aluminum hydroxide (AH) is the most widely used. Antigen adsorption on 
AH adjuvant particles is known as an important step to produce effective 
vaccines. Controlling antigen-AH interactions is thus a key challenge in 
vaccine formulation. 
The aim of this work was to develop a new platform, based on quartz 
crystal microbalance (QCM), to monitor directly and in real time the 
adsorption of proteins, taken as model antigens, on adjuvant particles. 
The addressed challenges were (i) to assemble AH particles at the surface 
of QCM sensors into thin, continuous and stable layers, and (ii) to use 
these AH-modified sensors for the measurement of protein adsorption in 
different pH and ionic strength conditions, with a view to unravel 
adsorption mechanisms.  
The modified sensors were successfully elaborated with two different 
commercial AH adjuvants. The immobilized AH particle layers were thin 
(20-80 nm thick), stable under different pH and saline conditions, and 
reached a high surface coverage on the QCM sensors. The adsorption 
results revealed that bovine serum albumin (BSA) adsorption was not 
exclusively driven by electrostatic interactions at physiological pH. 
Moreover, the role of PO4-OH ligand exchanges was highlighted in the 
adsorption of ovalbumin, as well as in BSA adsorption, despite the fact 
that the latter has a low phosphate content. The two different AH 
adjuvants behaved differently towards protein adsorption, even though 
their physicochemical properties were similar.  
The immobilization of adjuvant particles on QCM sensors offers a new 
platform for the study of antigen adsorption, to the benefit of vaccine 
formulation, and also enriches the range of applications for which QCM 
can be exploited, especially in colloid science. 
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