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The increased prevalence of diet-related illnesses (e.g., obesity, cardiovascular disease, and cancer) and the emerging trend of “green” consumerism have negatively impacted the acceptability of foods containing artificial ingredients and have led the food industry to prioritize the development of natural foods that utilize bioactives. However, many of these bioactives are lipophilic, meaning they have limited ability to function as food and beverage additives and degrade easily during storage. Therefore, effectively including bioactive lipids in foods is a major challenge for the food industry. 
Particle formation using supercritical fluid technology as a green approach can enable the inclusion of water insoluble bioactive lipids in foods and beverages and enhance their bioavailability, leading to improved food quality and health benefits, while creating clean products and eliminating waste and organic solvents. This presentation will demonstrate formation of hollow solid lipid micro- and nanoparticles and starch aerogels using supercritical carbon dioxide, which are the particle formation approaches used to deliver lipophilic bioactives in our laboratory. 
In the first case, development of a green process to form hollow solid lipid particles, characterization of the products, and their use in bioactive lipid delivery will be presented. Effect of processing conditions (pressure and nozzle diameter) on the particle morphology, size and size distribution, their performance in carrying fish oil and essential oils will be discussed. Fundamental data, such as melting point depression in pressurized carbon dioxide and volumetric expansion, associated with the novel process development will also be presented. In the second case, a green manufacturing method for the formation of novel nanoporous aerogels with high surface area (60 m2/g) from wheat starch. Effect of crosslinking and starch concentration on the morphology, density, pore size, and surface area will be discussed. Enhancing the bioavailability of the phytosterols using the developed aerogels will be presented via in vitro dissolution rate studies. A novel method for the formation of nanophytosterols will also be introduced.


