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Abstract: Recent developments in photonic technologies, optical molecular probes, and transgenic animal models, have led to 

remarkable advances in visualization of biological  structures and processes.  Despite these advances, optical imaging in turbid 

biological tissues remains a challenge due to scattering.  In this lecture, I will discuss our current understanding involving the use 

of chemical agents to reduce scattering in tissues and increase the effective imaging depth of optical imaging techniques.  I first 

will describe the use of hyperosmotic chemical agents, such as glycerol and dimethyl sulfoxide, to induce optical clearing of 

skin.  I will focus on studies designed to 1) quantify the optical clearing potential of various agents and 2) understand the mecha-

nism by which these chemicals affect tissue scattering properties.  I then will describe recent optical clearing approaches used to 

image structures in the brain, with a focus on our protocol used to image the neurovasculature and other structures in thick-tissue 

sections of brain and other organs.  Finally, I will present preliminary results from a study in which we applied optical clearing to 

examine the relationship between intravascular amyloid deposition and formation of cerebral microhemorrhages  
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