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Self-assembly of microcomponents using the depletion volume effect
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1. Large objects were suspended in 2. Large objects approach by chance
the macromolecule solution. to overlap the depletion volume.
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Fig. 1 Self-assembly using the depletion volume effect.
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1. Prepare the suspension. 2. Construct the observation cell. 3. Apply the suspension.
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Fig. 2 Schematics of experimental procedure and setup.
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Table 1 Experimental condition.

Condition SDS ¢, %wt PEG 4 MDa ¢ uM
(a) 0 0
(b) 0.1 0
(c) 0.1 0.5
(d) 0.5 0
(e) 0.5 0.5
® 1 0
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Fig. 3 Design of five sets of the complementary
microcomponents.
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1. The negative photoresist was
spin-coated on a sacrificial layer.
. Gelatin Top view

3. The photoresist was developed.
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2. The photoresist was exposed.
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Fig. 4 Fabrication process of microcomponents.

1. Release microcomponents 2. Centrifugate the tube
and collect into the tube by and replace the supernatant.
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3. Agitated with
the magnetic stirrer bar.
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Fig. 5 Self-assembly procedure of microcomponents.
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Fig. 6 Self-assembly of microbeads at various PEG and SDS
concentrations.

Table 2 Summary of the beads assembly experiments.

Condition Brownian | Cluster formation |Cluster formation
motion (<6h) (>6h)
@) X X X
(b) o X X
(c) o o X
(d) o X X
(e) o o o
(f) X A A
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Fig. 7 Four pairs of microcomponents with complementary
shapes.

Fig. 8 Self-assembled microcomponents-pairs.
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Fig. 9 Time-courses of the number of bonding patterns for
various pairs of the complementary parts.
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Table 3 Summary of each bonding patterns.

A-B | A-C| AD| AE

Correct 34 117 | 22 65
Error 164 50 4 17
Rate of correct/error 0.207 | 2.34 | 5,50 | 3.82

Ratio of B1B2, C1C2, D1D2, and
0.889 | 1.34 | 3.40 | 1.24

E1E2 bondings to A1A2 bondings
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