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Abstract:

Platelets play a significant role in both cardiovascular disease and cancer. Glycoprotein (GP) lIb/llla
is the most abundant platelet surface receptor, responsible for adhesion and aggregation. We have
developed a conformation-specific single-chain antibodies (scFv) binding specifically to activated
GPIIb/llla on platelets.

By conjugating the scFv with the appropriate contrast agents, we have shown in vivo imaging of
thrombosis and myocardial infarction across several imaging platforms: 1) microbubbles for ultra-
sound, 2) near-infrared dyes for fluorescence imaging, 3) iron oxides for MRI and 4) radiotracers for
PET/CT. After the administration of clinical used fibrinolytic drugs,we directly visualized the throm-
bus size reduction. More recently, we have shown that specific targeting of our scFv within the tu-
mour microenvironment using PET/CT, optical and ultrasound imaging. Activated platelets are ideal
targets for molecular imaging of atherothrombosis and cancer.

Bleeding complications hamper current pharmaceutics treatment for thrombosis. By genetically en-
gineering our scFv with anti-coagulant or anti-thrombotic drugs, we have achieved side-effects free
targeted delivery of these agents to blood clots in vivo. Using a low systemic dose of these fusion
constructs, we have demonstrated the prevention of thrombosis and the preservation of heart func-
tion post-infarction, without an increase in bleeding.

Building on these diagnostic and therapeutic approaches to attain a novel theranostics strategy, we
have shown the successful thrombolysis in vivo using an acute thrombosis model. Overall, the tar-
geting of activated platelets provides an opportunity to diagnose and treat a range of cancer and
cardiovascular diseases.
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