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Abstract : Taking polycaprolactone (PCL) as the carrier material and aspirin (ASA) as the drug to be released, a PCL/ASA
controlled drug delivery system was proposed, so as to enable the personalized customization of controlled drug delivery systems
and the parametric adjustment of drug release in the context of the combination medicine and industry. Firstly, a drug release model
for PCL/ASA controlled drug delivery system was developed based on Fick's diffusion law. The minimum of the difference between
the average concentration of the design domain and the target concentration was used as the optimization objective, and topology
optimization was used to optimize the structure of the controlled drug delivery system. Secondly, a geometric reconstruction of the
topologically optimized structure was performed to obtain a clear flow channel structure, and the effects of different drug reservoir
shapes and flow channel structures on the transient drug release performance were investigated. Finally,a PCL/ASA controlled drug
delivery system was prepared and the in vitro release experiments were performed to validate the rationality of the optimization
method and model. The results show that the geometric reconstruction can well preserve the flow channel structure optimized by the
topology with high reliability. The flow channel structure obtained by the topology optimization method exhibits better drug-
controlled release performance, with a tendency towards zero-order release. The PCL/ASA controlled drug delivery system based on
topology optimization can achieve parametric adjustment of ASA concentration in the range of 35.03 mol/m’ to 43.86 mol/m’,
showing a good ability to adjust drug release. This study provides a new method to optimize the structure of controlled drug delivery
systems and enable on-demand drug delivery in the context of a medical-industrial combination.
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