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Summary Dr. Lai is a USM alumni currently working as a Senior Scientist in the Center for 

Photodynamic Medicine (CPDM), Kochi University. For seven years, Lai has 

been working on aminolevulinic acid (ALA)-mediated phototheragnostics – the 

treatment and diagnosis of cancer using light. He identified protein transporters 

responsible in the uptake of ALA, which leads to false positive incidence and 

cytotoxicity towards normal cells. He was recently awarded the “Research 

Excellence Award” for his research in identifying new method to enhance the 

efficacy of phototheragnostics. Lai’s current affiliation, CPDM, is the pioneer in 

the field and is the first to treat bladder cancer patients using photodynamic 

diagnosis with orally administered ALA in Japan. Lai is also the Head Coordinator 

of Sakura Science Club, Japan Science & Technology, where he is actively 

involved in organizing various exchange programmes in Japan for students 

abroad since 2017. 

http://www.kochi-u.ac.jp/kms/CPDM/greetings-en.html  
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Abstract  Phototherapy, the use of light as a therapy for various diseases, have been 

introduced since the ancient civilizations and underwent ages of prosperity and 

decline throughout history. Today, with the addition of photosensitizer such as 

aminolevulinic acid (ALA), light is being used for cancer diagnosis and therapy 

as an alternative for standard cancer treatment regimen such as chemotherapy 

due to its high specificity and low side effect nature. This method for treating 

cancer is known as phototheragnostics, which comprises of photodynamic 

therapy (PDT) and photodynamic diagnosis (PDD). Despite its effectiveness in 

treating cancer, several studies have suggested potential false positive incidence 

and undesirable phototoxicity towards surrounding normal cells. The culprit 

behind these phenomena was found to be the high expression of protein 

transporters involved in uptake of ALA in normal cells. The authors suppressed 

the expression of these uptake transporters through the usage of common 

drugs, such as ibuprofen and tryptophan, without affecting the effectiveness of 

ALA-PDT and PDD towards cancer. On the other hand, novel drug that could 

enhance the effectiveness of ALA-PDT through the inhibition of transporters 

responsible in the efflux photosensitizers, particularly towards PDT-resistant 

cancers, has been identified. Based on these findings, it is believed that the roles 

of uptake and efflux transporters are pivotal to maximize the effectiveness and 

specificity of PDT and PDD towards cancer. 
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