HOMEWORK ASSIGNMENTS
(1) Challenges in Drug Delivery

Read the following articles and papers and prepare a list of current and potential challenges in the field of drug delivery

1. Future Challenges and Opportunities for Drug Delivery Systems, 2002

2. Drug Delivery in the BME Curricula
3. Advances in Drug Delivery Systems
4. Challenges in Current Drug Delivery from the Potential Application of Pharmacogenomics and Personalized Medicine in Clinical Practice, 2004
5. Controlled Release Microchip Drug Delivery Systems: Past, Present and Future
6. Advances in Biomaterials, Drug Delivery, and Bionanotechnology,  2003
7. Challenges and Opportunities in Emerging Drug Delivery Technologies, 2004

8. Drug Delivery Trends, Challenges, and Opportunities
9. The Challenges of Improving the Formulation and Delivery of Biopharmaceuticals
(2) Routes of Administration and Physiology

Choose one of the following routes of administration and discuss (1) advantages and disadvantages of such route and (2) how these relate to the physiology of the particular route. (References will be provided but the student may need to look for additional information)

1. Ocular Route

- Arto Urtti: Challenges and obstacles of ocular pharmacokinetics and drug delivery (2006)

- Eliisa Mannermaa: Drug transport in corneal epithelium and blood-retina barrier: Emerging role of transporters in ocular pharmacokinetics (2006)

2. Central Nervous System

· Ambikanandan Misra: Drug delivery to the central nervous system: a review (2003)

3. Pulmonary Route
· Gerhard Scheuch: Clinical Perspectives on pulmonary systemic and macromolecular delivery (2006)

(3) Transport in Biological Systems

(4) Compartmental Models

Find a scientific article in any peer-reviewed article which applies the concepts of compartmental and physiological models discussed in class. Present the main points of the articles and discuss the model exposed in the article.

(5) Frontiers in Drug Delivery

From the following articles, discuss the future of drug delivery in terms of materials, delivery systems or new research areas.
· M.J. Alonso, Nanomedicines for overcoming biological barriers (2004)

· O.C. Farokhzad, Nanomedicine: Developing smarter therapeutic and diagnostic modalities (2006)

· Vinod Labhasetwar, Nanotechnology for drug and gene therapy: the importance of understanding molecular mechanisms of delivery
· Justas Barauskas, Self-Assembled Lipid Superstructures: Beyond Vesicles and Liposomes
· A.J. Almeida, Solid lipid nanoparticles as a drug delivery system for peptides and proteins (2007)

· S.D. Caruthers, Nanotechnological Applications in Medicine (2007)

· S.V. Vinogradov, Colloidal Microgels in Drug Delivery Applications (2007)
· Ernst Wagner,  Programmed drug delivery: nanosystems for tumor targeting (587)

· C.A. Prestidge, Mesoporous silicon: a platform for the delivery of therapeutics
· S.P. Leary, Towards the Emergence of Nanosurgery: Part III – Nanomedicine: Targeted Nanotherapy, Nanosurgery, and Progress Toward the Realization of Nanoneurosurgery
· Jingjiao Guan, Fabrication of Particulate-Containing, Capsulelike, and Self-Folding Polymer Microstructures for Drug Delivery (2007)
