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ABSTRACT:

Light-responsive therapeutics offer the promise of targeted therapy, whose benefits include (a) prolonged
action at the target site, (b) reduced dosage due to enhanced therapeutic efficiency, (c) reduced systemic
concentration as a consequence of direct action on target, (d) reduced adverse effects as a result of selective
enhancement, (e) and localized delivery of multiple agents resulting in targeted combination therapy. Although
photo-activatable pro-drugs have received considerable attention, these species are dependent upon short
wavelengths (<450 nm) for activation. However, maximal tissue penetrance by light occurs within the “optical
window of tissue” (650 — 900 nm), well beyond the wavelength range of most photo-cleavable functional
groups. We've developed a technology that (a) uses light within the optical window to control drug delivery, (b)
provides the means to assign distinct wavelengths to the photodelivery of different drugs, (c) employs
circulating lipid bilayer-containing carriers (e.g., RBCs, liposomes) as the drug transporters, and (d) is applicable
to therapeutic agents that range in size from small molecules to proteins. The application of this technology to
cancer, autoimmune diseases, and thromboembolic disorders will be discussed.
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