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Transdermal Fluidics with Porous Microneedle 

Matsuhiko NISHIZAWA*1 
1 School of Engineering, Tohoku University 

 

Abstract 
We have developed microneedles made of porous material (porous microneedles) to drive minimally invasive 
transdermal fluidics utilizing the ion and molecular permeability of the needles. Here, we first describe the 
fabrication method of porous microneedles to achieve both sufficient porosity and mechanical strength to allow 
penetration into the skin. The drastic reduction in transdermal resistance by needle application allowed for diverse 
skin engineering, including effective transdermal molecular transport, which is broadly important in cosmetics, 
health, and medicine. In particular, the generation of electroosmotic flow via the charge-fixed porous microneedles 
greatly facilitated the transport, showing its potential as an efficient method for local drug administration and 
vaccines. We discuss this novel transdermal fluidics using the porous microneedles with a number of demonstrative 
examples. 

 
Keywords: Porous microneedle; Transdermal fluidics; Electroosmotic flow 
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Fig. 1  Layered structure of skin. 



 47  

 

 
 

1.  

 47

CHEMINAS 47 2023 5 13 14

2

1 M206

431 1 6

132

7 CM 5

233  

2.  

1

1

2 2

3

3

 

2 2

Bottom-up Biology 

JST

3

3

NTT 

 

48

 

 

3.  

1 105

2  

3 

 

1  


