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            The most widely used systems for controlled drug delivery are solid biodegradable polymer (e.g. PLGA) particles encapsulating an active agent, which is released as the polymer matrix degrades inside the body. Instead, using use a novel multiplexed electrospray (ES) technique, we disperse polymer precursor and active agent into uniform droplets in a single step, producing monodisperse PLGA-drug particles after solvent evaporation as small as 50nm. Typically, conventional solvent-evaporation synthesis is used, but it is cumbersome, generates highly polydisperse particles, and cannot achieve particle diameters bellow 100nm. Biodegradable polymer Active agent ELECTROSPRAY SYNTHESIS OF BIODEGRADABLE PLGA PARTICLES FOR CONTROLLED DRUG DELIVERY Alessandro Gomez, Yale University, DMR 0907368 HV2 HV1 Particle Collection plate Multiplexed ES device Solvent evaporation 10nm Wash out the excess of stabilizer Vortex Add drug drop wise Sonicate Add stabilizer Stir to allow solvent evaporatio n Add a dilute water- stabilizer solution Lyophilize m 2m 0.3m 
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The most widely used systems for controlled drug delivery are solid biodegradable polymer (e.g. PLGA) particles encapsulating an active agent, which is released as the polymer matrix degrades inside the body.
 Instead, using use a novel multiplexed electrospray (ES) technique, we disperse polymer precursor and active agent into uniform droplets in a single step, producing monodisperse PLGA-drug particles after solvent evaporation as small as 50nm.
 Typically, conventional solvent-evaporation synthesis is used, but it is cumbersome, generates highly polydisperse particles, and cannot achieve particle diameters bellow 100nm.
 Biodegradable polymer
 Active agent
 ELECTROSPRAY SYNTHESIS OF BIODEGRADABLE PLGA PARTICLES FOR CONTROLLED DRUG DELIVERY
 Alessandro Gomez, Yale University, DMR 0907368
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 Wash out the excess of stabilizer
 Vortex
 Add drugdrop wise
 Sonicate
 Add stabilizer
 Stir to allowsolvent
 evaporation
 Add a dilutewater-stabilizer
 solution
 Lyophilize
 m
 2m
 0.3m

Page 2
                        

The project is the result of a collaboration between the Mechanical Engineering Department and the Biomedical Engineering Department at Yale University. The interdisciplinary research team includes researchers with a diverse background such as aerospace, chemical, mechanical and biomedical engineering. The grant provides primary support for Begona Almeria, a female graduate student.
 The successful completion of the developed research would provide opportunities in all areas that can benefit from the unique advantage of the ES to produce uniform droplets/particles over a wide range of sizes, even at the nanoscale. Potential applications include, in addition to the controlled and/or targeted release of drugs which is the primary goal of the proposed work, the synthesis of ceramic nanoparticles, quantum dots and thin films.
 There is also a spillover in teaching and outreach activities. For example, the PIs participates in the “Pathways to Engineering” program at Yale, which allows groups of middle school students from New Haven Public School to visit Yale laboratories periodically and experience thework of an engineer. Begona Almeria is the reference student in our lab for this initiative. During these visits, she shows the ongoing lab activity, including the research funded by the present grant.
 This project is founded by NSF grant-ID0907368
 ELECTROSPRAY SYNTHESIS OF BIODEGRADABLE PLGA PARTICLES FOR CONTROLLED DRUG DELIVERY
 Alessandro Gomez, Yale University, DMR 0907368
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