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Microneedles that mimic female mosquito labium can be made using “the microtube production process”, which the 
author has devised. Microneedle production comprises sputtering the microneedle material onto a rotating wire 
substrate at a speed of 3-5 rpm, followed by heat treatment and chemical etching of the wire substrate. As a result, 
a titanium microneedle that matched the labium of a female mosquito and had an outer and inner diameter of 50 
and 25 micrometers was developed. In this presentation, (1) key technologies for the development of functional 
microtubes via thin film approach and more sophisticated uses of the microtube production method will be discussed 
such as a (2) technique for designing a painless microneedle for blood extraction system based on quantitative pain 
assessment, and (3) a concentric circle type pH Sensor based on solid materials electrodes measuring in microscopic 
region. More importantly, created microneedle sensor showed a Nernstian response of about 50 mV/pH. We have 
tested the sensor under numerous situations, such as in a variety of buffer solutions over time, and compared the 
reading with industry-standard pH electrodes.  
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Fig. 1 SEM image of Ti microneedle produced by the micro hollow 
tube production technique, compared with a conventional needle 
(Gauge 20) 
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Fig. 2 Concentric circle type pH sensor based on solid materials 
electrodes measuring in a microscopic region 
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