FLOW BEHAVIOR OF CONCENTRATED TRICALCIUM PHOSPHATE SUSPENSIONS IN OIL THROUGH INJECTION

Haiyan Ge 1, *, Yan Wu 1, Lana L. Woshnak 1, Susan Hazels Mitmesser 2, Wieslaw Suszynski 3, Chance Parrish 3, Satish Kumar 3, Lorraine Francis 3, Benjamin Micklavzina 4, Cari Dutcher 3, 4 

1 Pharmavite LLC., 28310 Livingston Ave., Valencia, CA 91355
2 Pharmavite LLC., 8531 Fallbrook Ave., West Hills, CA 91304
3 Department of Chemical Engineering & Materials Science, University of Minnesota, MN 55455
4 Department of Mechanical Engineering, University of Minnesota, Minneapolis, MN 55455

* Corresponding author. 
E-mail address: HGe@Pharmavite.net 



Presented at the 20th International Coating Science and Technology Symposium
September 20-23, 2020
Minneapolis, MN, USA

ISCST shall not be responsible for statements or opinions contained in papers or printed in its publications.


Extended Abstract:
[bookmark: _GoBack]Understanding the flow behaviors of concentrated nutrient suspensions during injection into a mold can help to improve the formulation and the process of softgel encapsulation for dietary supplements and pharmaceutical products. The flow of material into a mold is similar to that encountered in some coating and printing processes. We studied the flow behavior of concentrated tricalcium phosphate (TCP) suspensions in soybean oil with and without lecithin through shear and oscillatory rheology testing, capillary breakup extensional rheometry (CaBER) measurement and high-speed visualization of the injection process. All samples were shear thinning at room temperature and 35°C. Surprisingly, the addition of 0.5 wt.% lecithin to the 55.6 wt.% suspension reduced the shear viscosity more than 10 times and the storage and loss moduli, G’ and G”, more than 60 times. This correlates with the shorter filament break time observed in extensional CaBER measurement for the sample with lecithin (0.069 s) compared to that without lecithin (0.174 s), and the nozzle tip residue observation post-injection which included a dome shape for the sample with lecithin from dripping off tear shaped droplets and a tail shape for the sample without lecithin from jet breakups. Compared with the sample of 55.6 wt.% TCP and 0.5 wt.% lecithin, reducing the amount of TCP to 27.8 wt.% further reduced the viscosity, G’ and G” and resulted in a shorter filament break time (0.018 s) and a similar post-injection dome shape residue from dripping off spherical droplets. 
