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Conjugated polymers (CPs) and organic molecules have become emerging materials for many modern technologies due to their readily 
tunable properties by variation of chemical structure and easy fabrication. Particularly the sensor application of CPs has gained much 
interest recently because CP-based sensors can provide large signal amplification. Our self-signaling optical sensors are designed to 
achieve high sensitivity by means of the external stress-responsive optical property of conjugated polymers. Receptors are rationally 
designed to provide specificity toward a target analyte to realize high selectivity. We have developed conjugated polymer-based optical 
sensory systems to detect various target molecules such as DNA, proteins, metal ions, influenza virus, antibiotics, prostate specific 
antigen, nerve agents, and melanine. The concept, design principles, and applications of conjugated polymers for self-signaling sensors 
and sensor arrays will be discussed. 
Novel sensory systems based on emissive super-cooled liquids and metal-free purely organic phosphors will also be presented. In 
our recent development of highly emissive and metal-free purely organic phosphorescence materials for the last decade, directed 
intermolecular heavy atom effects were rationally implemented in aromatic carbonyl molecules to promote spin-orbit coupling and 
suppress vibrational dissipation. Color tuning by electron density modulation was successfully implemented in the metal-free purely 
organic phosphors (POPs). Due to rather slow electron spin flipping during phosphorescence emission of POPs, molecular engineering 
to prevent collisional energy dissipation turned out to be critical to achieve bright phosphorescence emission in ambient conditions. On 
the other hand, the same slow phosphorescence feature renders highly sensitive oxygen quenching via energy transfer from POP’s triplet 
state to surrounding oxygen molecules in the ground state. This unique phenomenon has been utilized in a newly devised lipid-polymer 
hybrid POP turn-on nanoprobe for chorioretinal hypoxia detection in vivo using rabbit retinal vein occlusion and choroidal vascular 
occlusion models. 
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