
Distinguished Professor 

Department of Biomedical 

Engineering at University of 

North Carolina & North  

Carolina State University 

Abstract: We have examined the use of many types of additive manufac-

turing technologies, including digital micromirror device-based stereo-

lithography and two photon polymerization, to create small-scale medical 

devices for transdermal drug delivery and transdermal sensing. The non-

linear nature of two photon absorption enables the use of two photon 

polymerization for the processing of medically-relevant structures with 

features below the diffraction limit. For example, we have used additive 

manufacturing techniques to prepare hollow microneedles that may be 

used for direct interaction between a sensor and subsurface tissues. Sev-

eral types of sensors have been integrated with arrays of hollow mi-

croneedles. Multiplexed microneedle sensors may potentially be used for 

the simultaneous detection of several physiologically-relevant molecules. 

In this talk, recent efforts to improve additive manufacturing of medical de-

vices and facilitate clinical translation will be considered. 
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