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p-Injection Molding Process Analysis for In-Plane Microneedle

S. H. Lee, J. J. Kang, Y. M. Heo, T. S. Jung
(Received May 12, 2005)

Abstract
Micro injection molding analysis for microneedle fabrication was performed in the present study. The dimensions of
width and thickness for in-plane microneedle are 600um, 500pm, respectively. A delivery system based on guidelines for
traditional injection molding was designed for four-cavities molding system. To investigate the effects of processing
conditions in the mirconeedle fabrication, injection molding analysis using commercial code was performed. It was
shown that the total injection time has a significant effect on the fabrication of in-plane microneedles.
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Fig. 1 Microneedle with a chamber(All of dimensions
are not proportional to each other)
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dimension for the microneedle fabrication
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Table 1 Constants of viscosity model for COC

t*| D, | D, | D,
(Pa) (Pa-s) (K) |(K/Pa)

n 4
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Fig. 3 Viscosity vs. shear rate and specific volume vs.
temperature for COC material
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Fig. 4 View of 3D model and mesh result for injection
molding analysis
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Fig. 5 Maximum injection pressure versus fill time
with filling pattern for optimal case
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Fig. 6 The effect of fill time on filling pattern and
frozen layer fraction
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Fig. 7 Fabricated microneedle sets with filling time
2.0, 0.8, 0.4, 0.2 seconds from left, respectively
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