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Microneedles (MN) are an attractive minimally invasive dermal vaccine delivery system. 

Compared to classical syringes and needles, microneedles avoid pain, stress and needlestick 
injuries. Dissolvable microneedles (MNs) are microstructures capable to pierce the skin and 
subsequently they dissolve and release the antigen encapsulated in the MN matrix. The 
objective of this work is to optimize the preparation of hyaluronan-based MNs and to maximise 
loading of model antigen ovalbumin (OVA) without compromising MNs physical properties. A 
polydimethylsiloxane (PDMS) mold is required for the fabrication of MNs patches. This mold is 
used for pouring and drying a HA/OVA formulation to obtain the MN patches. The effect of 
HA:OVA ratio on the physical properties of the MNs was analysed. MN shape was investigated 
by using bright field and SEM microscopy and the dynamic mechanical analysis (DMA) allowed 
the investigation of MN strength. The ability of MNs to pierce the skin and their subsequent 
dissolution were examined using ex vivo human skin. Results show that PDMS mold 
optimization reduces formulation volumes and thus OVA waste during the MN fabrication. Bright 
field and SEM images show that up to a 1:1 HA:OVA ratio MN tips could be fabricated with an 
excellent shape and a sharp tip. Penetration studies into the skin and DMA results show that all 
MNs are strong and sharp enough to obtain 100% penetration efficiency into the skin. 
Furthermore, all tested MNs patches varying in HA:OVA ratio dissolve completely in ex vivo 
human skin within a period of 20min. In conclusion, high-protein-content soluble-MN patches 
can be prepared that are strong enough to efficiently pierce the skin and dissolve within a short 
time.  
 


