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Lecture 4: Designing ""Theragnostic'" Systems

I. Bridging the gap between diagnostics and therapeutics
A. How conventional medicine is practiced in terms of diagnostics and therapeutics
B. The consequences of separating diagnostics and therapeutics
C. A new approach — "theragnostics" (or "theranostics")

II. Examples of current theragnostic systems
A. Example: Rituxan ("Rituximab)(an example of not using diagnostics to guide the therapy)
B. Example 1: Herceptin ("terastuzumab")
C. Example 2: Iressa ("Gefitinib)

ITII. How theragnostics relates to Molecular Imaging
A. Conventional imaging is not very specific
B. Types of In-vivo Imaging
1. X-rays, CAT (Computed Axial Tomography) scans,
2. MRI (magnetic Resonance Imaging)
3. PET (Positron Emission Tomography) scans
C. "Molecular Imaging"

IV. Engineering nanomedical systems for simultaneous molecular imaging
A. Using nanomedical cores for MRI contrast agents
B. Difficulties in using PET probes for nanomedical devices
C. Using cell-specific probes for molecular imaging of nanomedical devices
D. Breaking the "diffraction limit" — nano-level imaging

V. Theragnostic nanomedical devices
A. Using nanomedical devices to guide separate therapeutic device
B. When might we want to combine diagnostics and therapeutics?
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