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Advances in artificial microneedles and biomicroneedles
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Abstract. Recently, a novel painless microneedle technology has been developed for transdermal drug delivery,
which is believed to be widely applied in clinical therapies. In this review, the development history and current sit-
uation of the microneedle technology were first introduced with analysis on existing problems of artificial micronee-
dles. Then, the present researches on biomicroneedles were introduced with discussion on the differences be-
tween the artificial micorneedles and biomicroneedles. Due to the limitation of present manufacturing technology,
artificial microneedles can not realize such wonderful micro/nanostructures as biomicroneedles and an optimal de-
sign as biomicroneedle materials. Moreover, there are differences between the biomicroneedls and artificial mi-
croneedles in their penetrating manners. Artificial microneedles can not realize the active control during the pene-
trating process to reduce the penetrating force. To be as perfect as biomicroneedles, there still exist many prob-
lems for artificial microneedles to solve.
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Fig.1 The typical force-displacement curve of numerical simula-

tion while the mosquito labrum was penetrated into the skin[*
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Fig.2 Schematic view of the structure of the mosquito’ s mouth-
pan[so]
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Fig.3 Scanning electron microscope images of the labrum (a)

and maxilla (b) of the mosquito’ s proboscis [#!
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when it was piercing the skin using high-speed-cameral*-3!

(a) The frequency-time relations for ten measurements, (b) The
typical vibration amplitude-time relation
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Fig.5 Microneedle system imitating the mosquito’ s proboscis!5*!
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