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“Developing an aspiration platform for spatially controlled 

polymeric microparticle assemblies” 

 

Microsystems engineering has broad applications, ranging from 

miniaturized drug delivery systems and tissue engineering to next-

generation data storage platforms. Despite this potential, existing 

techniques for assembling microparticles into rational, multi-material 

architectures remain limited. 

This thesis aims to develop an aspiration-based assembly strategy 

for aligning microparticles into hierarchical architectures.  The goal 

is to realize an automated process for microparticle aspiration holding, and 

inter-crosslinking, followed by controlled assembly release. 

Weigel et al1. introduced an initial platform concept using syringe pumps. 

Subsequent improvements were achieved with a single-hole, selective 

pressure-driven microfluidic aspiration system. Building on this work, the 

present thesis will further focus on reducing switching times, improving 

process stability, minimizing undesired particle uptake, and related failure 

modes. 
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