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12.00h Light-Controllable Polymer Nanocarriers
Prof. Dr. Yue Zhao
Department of Chemistry, University of Sherbrooke, 
Sherbrooke, Quebec, Canada, J1K 2R1
yue.zhao@usherbrooke.ca

I will give an overview of our studies on polymer nanocarriers (micelle, vesi-
cle and nanogel) whose association states in aqueous solution can be con-
trolled or altered by light. An optical trigger offers the possibility of remote
activation and increased spatial and temporal control in releasing species
loaded in these nanocarriers. I will discuss the general polymer design, the
underlying mechanisms of photocontrol and the excitation wavelength issue.
Most photoresponsive polymer nanocarriers developed for biomedical applica-
tions require the use of high-energy ultraviolet (UV) or visible light, while
longer-wavelength near infrared (NIR) light is preferred because it can pene-
trate deeper into the tissue and is less detrimental to healthy cells. Our
recent studies demonstrated possible solutions to the excitation wavelength
problem. On the one hand, we developed polymer micelles that can be disrup-
ted via two-photon absorption of NIR light. On the other hand, we proposed
a general strategy based on loading lanthanide-doped upconversion nanopar-
ticles (UCNPs) in photosensitive polymer micelles or hydrogels. Upon conti-
nuous-wave NIR light excitation, UCNPs emit UV or visible light from the inte-
rior of the polymer carriers, which, in turn, can activate the photoreaction
leading to the disassembly of micelles or gel-sol transition. 
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