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3D Printing of Bioinspired Materials
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Abstract: After hundreds of millions years’ evolution, nature occurring biomaterials have developed delicate
microstructures and excellent properties that far exceed artificial materials. The design principles of biomaterials could be
used as the guidance to promote the advance of materials science and engineering. Although nature has provided the blueprint
for advanced functional materials, it is still of importance to find effective tools and technology to implement them. Three-di-
mensional (3D) printing is characterized with high accuracy and rapid speed in manufacturing. The process of 3D printing is
similar to the synthesizing process of biomaterials in nature. It could be used for complicated structures and integrated
devices. This article reviews the bioinspired materials prepared by 3D printing, points out the challenges that this research

field is facing, and discusses the future of the combining areas of 3D printing technology and bioinspired materials.
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Fig. 1 The minimum size features of several 3D printing methods mainly applied in bioinspired materials field
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Fig.2 Biomimetic architectures with Bouligand structure (6], (a) the Bouligand microstructure of homarus americanus, (b) alignment of carbon

nanotubes via rotation of the electrodes, (¢) surface optical microscopy images and SEM images of the cross-section of different alignment

of carbon nanotubes, (d) 3D printed carbon nanotubes with Bouligand structure
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Fig.3 SEM image of 3D printed shark skin!?! | each denticle

measures about 1. 5 mm in length

BRI ELAVRE J A AT, S A £ 4 898 T o B AR ) S A
DA R it o R AR RE

4 (FHESHLEY 3D $TE]

WYY & 3D FTER I — AT A, ]
Sy R 3D FTENFIARA: W) 3D FTERDY | AR EN 245
HSCEAMIL . DIREMFTER, 7% 3D BE2FRiRY | %38 i
T BRI BUECR A i 2555 Oy T 2 A BN E . A9 3D
FTEN, EFEAY SCARATED . AT ENSE, FEdeaE i EA
IXREFTEN R ARG R G, 29, ERKEF, ©&n L
FTENTR 40, FRAE AL 3D FTERHE AR B % 0T LA 44T Ep
HAZUNERE, HFHGEALNIRYY . BRI iG] AT
RANALIY 3D FTENFA T BALFE ARG | AERHET A
FAL AR, BRIERE A 3E Ml & F BOATEN M RL, AR
21 BSOSO e B, il B AR g
B ZH 2l T 4985 P 0 AT S
4.1 MmMEML%

A 7R R B 1A R 100 wm LASMCARMEAEAE, DR A
PLTER M 45 (155 3D 4T B W) 3D FTER 3%
filt, REE . RS AL ITER S B M B A
TR B, (A2 3D FTERRFME B RO IE 25 5 ZEAN ]
T L 37 (3 7 P s B AT — R Y R AR I A Y
PRI, N EAE 4~30 mm RS KAF K, 2
5~20 pm BB, B3 FEHE R E 220 55 L 45
B S22 2R UK T 4% 235 K E A 1 0 S 2L AR RO JE
— I R 45 (KR ST B AT LAY M AR 2 il — Rk
MG A 2540 5 152 2= 0 A 0 24 D e 4 BT, T B bt o
YRR LA, A 5> TE RN ) 45 4 O A0 33 1A
WM > 5 TR AR SRR AR SR, B
CT. CoWERE AR A P 0 3 1 5 T BOR AR LS I A R 46
BRI PER = AR, s W B E T EN o,
PR TR AR Y A AR R B T A R RO [
£ 3D FTERHE AR Hinton %57 % W17 1 FH W e ks 21
P B RSV Al B PRI 3D FTEN vk, SRR VS W] e
4 Bingham ¥AVERMA, JLAEARBTUIR ) T 3% 80k 5
T, YBTYIR 1 Tl S AT DIASORS PE AR —FE T Bl
43D FTEET WM R BRI RS s, 2R B I )
A A R R B, B A AR SORT L B e A BT
S R I T AT B AL B AT 5 AR 1 A
YIMERL, M AL B SRk EEH () 4a) . BT AEW 3D 4T
EVKS B2 A BR ), 38 T ED A I A R TRk, AR — A
RGP IEAT, Meyer 2% B FIRS BE 80 O XU TR A7
PLAIFT B R I 4 45 R N AR R RE TR [ K F) 18 pum I
3 pm fHSE AN Y 3D FTEIARAR i AR H Pk A%



%56 W] ik

WA, A4k 3D $TED 423

P4 BRI HTE) SO 3D 3TEN(FRESH) fil & 10 A L5 T (a) , TPP HoARBIA& 19 B L4 (b)
Fig.4 An arterial tree prepared by FRESH printing!*’ (a) , artificial capillary prepared by TPP'®)(b)
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Fig. 5 A glove with embedded strain sensors produced by 3D printing (a) , electrical resistance change as a function of time for strain sensors with-

in the glove at different hand positions!** (b)
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Fig. 6 Examples of small soft robotic systems actuated with various stimuli
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