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TPCS2a or fimaporfin 

S= photosensitiser 

D = Drug 

T = Target 



PCI-enhanced peptide- or protein-based 
vaccination 

 
Model vaccine antigens:  

Ovalbumin (OVA, protein) 
SIINFEKL (OVA peptide) 



Antigen uptake, processing, and T-cell presentation in PCI-based vaccination 

Šošić L. et al. Cancers, 2020  



Håkerud, et al, Journal of Controlled Release, 2014 

Photosensitisation facilitates cross-priming of adjuvant-free  
protein vaccines and stimulation of tumour-suppressing CD8 T cells. 

Hjálmsdóttir Á et al. Mol Pharm, 2016 
Bruno C. Et al. J Immunol, 2015 
Waeckerle-Men Y et al. Eur J Pharm Biopharm. 2013 

Håkerud, et al, Journal of Controlled Release, 2015 



Haug M. et al. Front Immunol. 2018 

The photochemical internalization (PCI) technology 
enhances MHC class I antigen presentation  

CD11c+ DCs stained with an antibody specific for SIINFEKL-MHC-I binding 
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PCI of OVA peptide SIINFEKL trigger robust activation of  
antigen-specific CD8+ T-cells 



PCI-enhanced peptide- or protein-based 
vaccination 

 
Clinical relevant vaccine antigen:  

Human papilloma virus (HPV cancers) 
TRP-2 (malignant melanoma) 



After PCI 

TPCS2a   FITC-HPV   Hoechst 33342  

Before PCI 

PCI-induced cytosolic release of HPV43-78 long vaccine peptide 
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HPV long peptide 
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TRP-2 (melanoma) short peptide  

*PCI = fimaVACC  
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Intradermal PCI vaccination of long HPV-peptide in combination with Poly(I:C)  
enhance immunity and anti-tumor responses  

in the HPV-based cancer model TC-1 in C57BL/6 mice.  
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PCI-enhanced vaccination is safe, and gives 
promising cellular immune responses to an  

HPV peptide-based vaccine 
in a phase I clinical study in healthy volunteers 

 

Primary objectives  
 Assess the safety and local tolerance of PCI mediated vaccination 
 Identify a safe dose for later clinical studies  
 

Secondary objective 
 Analyze the immunological responses to the vaccination 
 



The subjects were vaccinated with two HPV16 E7 peptides and Keyhole 
Limpet Hemocyanin (KLH) protein, serving as model antigens for  
peptide- and protein-based vaccines.  
 
PCI groups received fimaporfin + vaccine + adjuvant (Hiltonol) + light  
A control group received Hiltonol and vaccine antigens only 
 
 
 



Fimaporfin doses below 17.5 μg were identified as safe and tolerable 
 

Responders to HPV vaccination in the different dose groups was assessed based  
on the ELISpot results = CD4 and CD8T-cell responses 

 
 

 Most promising PCI vaccine group:  
12.5 µg fimapofin with   
83% responders and safe 

Control vaccine:  
8% responders 



T-cell activation after PCI vaccination 
ELISpot responses against HPV16 E7 by cohorts and timepoint.  



Control 2.5 µg fimaporfin 12.5 µg fimaporfin 

CD8+ T-cell responses to HPV16 E7 peptides 



Safety and Efficacy of fimaporfin-induced 
Photochemical Internalization (PCI) of Gemcitabine 

followed by Gemcitabine/Cisplatin Chemotherapy in 
Patients with Locally Advanced Inoperable 

Cholangiocarcinomas 
 





Based on this , a pivotal world-wide Phase II is ongoing and recruiting 

Preclinical results Clinical results 



Preclinical: 

► PCI enhances MHC class I antigen presentation by releasing antigens into the 

cytosol of antigen presenting cells 

► PCI enhance CD8-cell immune responses > 100 times 

► Can be used with both protein and peptide antigens 

Clinical: 

► Fimaporfin is already tested in clinical trials and has a favourable safety 

profile both for vaccination and cancer therapy 

 

The PCI-based vaccination technology - SUMMARY 
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