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Photochemical internalization (PCI) has been described as a novel concept for use in 

vaccination for stimulation of cytotoxic T-lymphocytes (CTLs). Vaccination with soluble antigen 
and photosensitizer mediated cytosolic antigen delivery and increased stimulation of CD8 T-cell 
responses as compared to vaccination with antigen alone. In the current study, we applied the 
concept of PCI along with spray-dried particles hypothesizing that particulate systems favor co-
delivery of antigen and photosensitizer to the same antigen presenting cell (APC). Ovalbumin 
(OVA) and the photosensitizer tetraphenyl chlorine disulphonate (TPCS2a) were separately or 
jointly encapsulated into poly(lactide-co-gylcolide) (PLGA) microparticles by spray-drying. The 
particle size distribution was analyzed by laser diffractometry and characterized by a d0.5 value in 
the range of 0.61 to 0.75 µm. The zeta-potential of the particles was in the range of -29 to -45 

mV. Encapsulation efficiency of OVA amounted to 72.1 0.7% (corresponding to 15.4 0.1 

µg/mg particles) and 68.6% 6.1 (corresponding to 14.0 1.3 µg/mg particles) for OVA- and 

OVA-TPCS2a-particles, respectively. Encapsulation efficiency of TPCS2a amounted to 

73.9% 2.3 (corresponding to 15.0 0.5 µg/mg particles) and 89.0% 2.2 (corresponding to 

18.1 0.6 µg/mg particles) for TPCS2a- and OVA-TPCS2a-particles, respectively. C57BL/6 mice 

were immunized intradermally, and antigen-specific CD8+ T-cell and antibody responses are 
presently analyzed by flow cytometry and ELISA, respectively. The present study proved the 
suitability of spray-dried PLGA microparticles for concomitant entrapment of both antigen and 
photosensitizer with high encapsulation efficiency. While previous studies have demonstrated 
the potential of PCI-based vaccination using soluble antigen and photosensitizer we expect the 
co-delivery of particulate antigen and photosensitizer to be more efficient than PCI using soluble 
antigen and photosensitizer (in vivo data will be available in time). 


