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Abstract: A method for preparation of designable anisotropic and hierarchical structures using femto-
second laser printing and capillary force assisted self-assembly was proposed. First, a periodic micro-
pillar arrays template was fabricated by localized femtosecond laser polymerization. The micro-pillars
were immersed in developed solution for about 40 min and subsequently exposed in the air. During the

evaporation of developed solution, micro-pillars was self-assembled into periodic anisotropic architec-
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tures with the assistance of capillary force. Two methods to fabricate anisotropic structures were pro-
posed. One was realized via controlling heights of pillars in a cell, the other was achieved via control-
ling pillar diameters. Furthermore, double-layer structures with underlayer pillar diameters of 2 pm
and 6 pm were fabricated respectively. The results indicate that the capillary force is irrespective to
the height of pillars, and the elastic restoring force of the higher pillars is stronger than the lower pil-
lars, thus higher pillars are prone to bend and the pillars with larger diameter are more likely to re-
main upright. Complex 3D structures can be achieved flexibly by combing femtosecond laser fabrica-
tion with capillary force self-assembly technology, which will play essential roles in biomedicine,
chemistry and microfluidic engineering.
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Fig. 1 Schematic diagram of femtosecond laser fabri-

cation and micropillar capillary-force self-as-

sembly
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Fig. 2 Illustration of forces interacting on pillars

during liquid evaporation
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Fig. 3 Illustration of four or more pillars self-assem-

ble into one group
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Fig. 4 Examples of complex structures. (a, d) Schematic diagrams with different exposure powers; (b, ¢) and (e,

f) are SEM pictures for structures fabricated according to (a) and (b) respectively
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Fig. 5 Anistropic structures. Schematic diagrams of
different heights (a) and diameters (c¢) and

corresponding assembled results (b) and (d)
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Fig. 6 Complex anisotropic structures. Schematics of anisotropic structure designs (a),(d),(g) and corresponding

SEM images

3.3 WEEHME&

B T 45 ) S Pk 25 4 1 ) A% AR SR TS T
EE5H, i 7O FTR . YIR R AT AR T
R RPAIAT BB R P QK I i —
s MWK R A WA A T8 AR AR 2
P 5 TR PR B TR I 25 40 B T AR T T TR
b U O P R R S A T SR T

gk . il 7(b), (o (D R, bR AR
2301 pm, R AE AN 2 pm  HIX R BT A)
AE 2 B 2 PO JC 5 SR B2 SO I 480 1 (9155
Dlo AT e bR B 2R T LUK IR O
A BRI AR R — 28, bR B oL TR
SRR R R W 7 () TR . B R R



2062 b= W

%25 &

58 A 41 %€ 1 ] 58 2 oL 8 IR 5 4, [) A T DL s
UKL T I 3 B Ah o IS 2 Bk 14 I 28 T R AR
KW AE BRI MR R 2, R b 35k
WA NaClCEALSD) 3 CaCO, (BRERES) %, 4K
Wt KRG, P RE S 7E b 3R A 41 % oA 45 4
IR B A AR R . 1 7 (DR 7 () R bRk

S11
Vi
T

- .

M HAR AR, RZ AR ERERET 6
pems QI X2 5 0 AT LAAR 8 AP AE . 5 40K B
A (Nano-imprint Lithography, NIL) % H fib J5
PAR LG A REPHOL X B 40 07 A 2 2% I 4 B2
SERG N AL BR AT B, AN EER L IS 2 B AR
AL RE T

y

1 pm

B 7 X250, (a-d) JEJZ A AR K TR M EZ, (D A REE, (b-dD A XN SEM | ; (e-) JIE )23
HEEARE R TIREMAEER, () B E, (. o NI M A AL SEM EJ

Fig. 7 Two layer structures. (a-d) Diameter of bottom pillars is slightly larger than top pillars; (a) Schematic dia-

gram of (e-g); (e-g) Diameter of bottom pillars is much larger than top pillars; (e) schematic diagram of (f,g)
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