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Direct ink writing: A novel avenue for
engineering micro-/nanoscale 3D structures
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(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Direct ink writing (DIW) is a novel moldless forming technology for simple 3D periodic structures and
complex 3D structures with spanning (unsupported) elements or high aspect ratio walls. With the computer aided design
and precision machinery, the suspension is accurately deposited via the way of layer-by-layer. The research and
development of direct ink writing was reviewed. The fundamental theory and experimental set-up were introduced. In
addition, requirements of suspension property and applications of this forming method were specially summarized.
Finally, the problem and development of direct ink writing were also discussed.
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Fig. 1 Scheme of suspension deposition®: (a) Filament-

based direct ink writing; (b) Droplet-based direct ink writing
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Fig. 3 Scheme of fluid-to-gel transition for colloidal inks occurring upon changing pH value, ionic strength or solvent quality!'®
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Fig. 4 Morphologies of bioactive scaffolds assembled by direct ink writing™>>"%"¢1J: (a) 13-93 scaffolds®”; (b) HA scaffolds®”;

(¢) 3D structure of circular web of silk fibroin®?; (d) Morphology of one of remaining columns after uniaxial compression test in

direction orthogonal to rods (load, F, orientation as indicated) "
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Fig. 5 Morphologies of electronics assembled by direct ink writing[“‘ 72774, (a) Writing electrodes using Ag conductive ink on

paper substrate bent outwards by nearly 90°I7%; (b) Printed and annealed 16-layer interdigitated LTO-LFP electrode architectures

[73].

(¢) An RFID antenna of Cu conductive patterns drawn using roller pen and sintered at 160 °C for 2 hi®; (d) An electrically small

antenna of Ag conductive patterns during printing processt’*!
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