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Graphical abstract 

 

 
 

Polypseudorotaxane (PPR) nanoparticles were fabricated by the self-assembly of mPEG-protoporphyrin IX (PpIX) conjugate 

and α-CDs via the host-guest interaction for achieving synergistic photodynamic and chemotherapy. 
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ABSTRACT 

A polypseudorotaxane (PPR) nanoparticle was fabricated by the self-assembly of mPEG-protoporphyrin IX (PpIX) conjugate and α-CDs via the host-

guest interaction. The nanoparticle loaded with anticancer drug doxorubicin (DOX) exerted synergistic photodynamic and chemotherapy. The 

nanoparticle was spherical with the mean size of 89 nm, the low critical micelle concentration (CMC) of DOX-loaded nanoparticle was 9.3 μg/mL and 

the drug loading content was 9.93%. The in vitro anticancer activity test revealed that the DOX-loaded nanoparticle exhibited promising reactive 

oxygen species (ROS) cytotoxicity and chemotherapeutic efficacy to cancer cells. The PPR nanoparticle is potentially promising for synergistic 

photodynamic and chemotherapy for cancers 

 

 

Synergistic cancer therapy had attracted more and more attention for high efficient cancer therapy [1-4]. The theranostic 

nanoparticles (NPs) integrated with diagnostic imaging and therapeutic capabilities to realize imaging-guided drug delivery and tumor 

treatment [5,6]. The platform combined with multiply treatments avoided drug resistance comparing to single chemotherapy [7,8]. In 

recent years, the development of photodynamic therapy (PDT) generating reactive oxygen species (ROS) including singlet oxygen (1O2) 

and oxygen radicals became an effective cancer treatment [9-12]. The combination of photodynamic therapy and chemotherapy had 

exhibited promising effect on cancer therapy [13,14]. Most photosensitizers in PDT were hydrophobic molecules and inconvenient for 
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