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Cancer stem-like cells (CSCs) are a subset of cancer cells with extensive cell proliferation 
capability and show drug resistance towards conventional therapy.1 After the treatment, 
survived CSCs can develop into recurrent tumors, leading to the poor prognosis of cancer 
patients.2 Light-controlled drug delivery has attracted great attention recently with its 
unparalleled advantages, such as high precision and minimal invasiveness.3,4 In the project, a 
near-infrared (NIR) light-responsive drug delivery system was developed to co-deliver cancer 
stemness inhibitors and photosensitizers. Light irradiation at the lesion can not only trigger the 
dissociation of nanoparticles and cargo release but also activate the photosensitizers to kill 
cancer cells. Moreover, efficient cancer stemness inhibition can reverse the sensitivity of CSCs 
towards phototherapy, resulting in whole tumor elimination with less recurrence potential. 
Cancer stemness inhibition can curb tumor cell metastasis and invasion as well. The designed 
system heralds a promising tactic to eliminate solid tumors precisely with synergistic efficacy 
and less side effects to normal organs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

References 
(1) Reya, T.; Morrison, S. J.; Clarke, M. F.; Weissman, I. L. Stem cells, cancer, and cancer stem cells. nature 2001, 
414 (6859), 105-111. 
(2) Mitra, A.; Mishra, L.; Li, S. EMT, CTCs and CSCs in tumor relapse and drug-resistance. Oncotarget 2015, 6 
(13), 10697. 
(3) Raza, A.; Hayat, U.; Rasheed, T.; Bilal, M.; Iqbal, H. M. “Smart” materials-based near-infrared light-responsive 
drug delivery systems for cancer treatment: a review. Journal of Materials Research and Technology 2019, 8 (1), 
1497-1509. 
(4) Rai, P.; Mallidi, S.; Zheng, X.; Rahmanzadeh, R.; Mir, Y.; Elrington, S.; Khurshid, A.; Hasan, T. Development 
and applications of photo-triggered theranostic agents. Advanced drug delivery reviews 2010, 62 (11), 1094-1124. 

 

 
Figure 1: (A) Schematic illustration of nanomedicine for combination therapy to target both differentiated cancer cells and CSCs. 
(B) Light-responsive nanomedicine can achieve controlled drug release and sensitized phototherapy. 


