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The preparation of nanoparticles is a commonly used tool in the delivery of poorly 

soluble compounds. Applying continuous flow technologies to their manufacture facilitates an 
easier transfer to medium-scale production. However, the development of such nanodelivery 
devices is still a challenge. The anti-inflammatory model compound TMP-001 was 
incorporated in different polymers from the Resomer® family. After dissolving the drug and 
the polymer in organic solvents, these solutions were fed into the microreaction system. An 
aqueous stabilizer solution was used for nanoprecipitation. The manufacturing process was 
optimized by applying a design of experiments (DoE) approach. By varying process 
parameters such as the flow rate, type and concentration of polymers and stabilizers, the 
influence on particle size, polydispersity index and encapsulation efficiency was investigated. 
Particles for further release experiments were selected from the DoE results and ranged in 
size from 150 to 220 nm and had a drug content of approximately 300 mg/mL. Release of the 
nanoparticle suspensions was assessed by applying the dispersion releaser technology in 
combination with apparatus 2 from the United States Pharmacopeia. Phosphate buffered 
saline at a pH value of 6.8 was used. The particles exhibited a sustained release compared 
to a solution of the drug TMP-001. Hence, it can be concluded that the microreactor 
technology is an effective but simple method for manufacture of nanocarriers that allows a 
rapid scale-up to medium-scale production. While overcoming the obstacles that occur 
during process optimization, DoE has been a valuable tool to analyze the impact of process 
parameters on the desired product characteristics such as a high encapsulation efficiency 
and a narrow particle size distribution. 

 


