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Its Physical Artistic Applications
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1 Abstract

This work compares the patterns of Tachi—-Miura vs Nojima Polyhedra and subsequently
designs and analyzes their corresponding cellular structures. For the Tachi-Miura
polyhedron (TMP), a 3x3 basis cell with rotational symmetry is used to construct an
accordion—like pattern, whose adjacent planes around the cuts are not of equal size.
For the Nojima polyhedron (NP), a 4-layered basis cell is shifted and rotated to
form a periodic pattern. To allow planar folding of the resulting 3D structures, NP
cells require shifting despite having a matching number of layers. When only the
three overlay layers are retained, the NP structure resembles the cellular
configuration of the TMP in both shape and folding behavior during cell culture flow

simulations.

2 Tachi-Miura vs Nojima Polyhedra
Figure 1 (from [2]) compares NP and TMP built via the pairing technique. Both

have similar sheet counts and parameters but differ in hinge design and symmetry.
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Fig.1 Comparison of NP (a, b, ¢, d) and TMP (e, f, g, h) [2]

3 Construction of Honeycomb structures
Figure 2 shows the base cell from [1] (bottom left) used to construct a TMP-based

honeycomb. The top view shows the accordion pattern, and its simulation in
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origamisimulator.org is at the bottom right. The pores are asymmetric due to
discontinuous vertical lines. Regular hexagonal pores can be formed by shifting and
rotating 4-layer base cells into a periodic NP pattern. Perfect alignment causes
tangential gaps (not shown), which may enhance cell proliferation by inducing lateral
flow. When layers are shifted and aligned (Fig. 3), the NP pattern mimics the TMP

structure in shape and folding behavior.

Fig. 3 Building a pattern for the NP-based Honeycomb structure

4 GConclusions and Future Works

In this work, NP cell structures were designed and compared to TMP, revealing
new internal flow patterns. We are investigating whether non—axial flow directions

may enhance cell proliferation.
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