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Abstract: The latest research progresses of micro-nano robots (size ranges from 1 nm ~ 1 mm) in the years of 2017~2021

are reviewed. Firstly, the advances of micro-nano robots in micro-nano manipulation, swarm control and targeted therapy

are reviewed from four perspectives: physical propulsion, chemical propulsion, biological propulsion and hybrid propulsion.

Then the potential challenges to the applications of micro-nano robots are discussed from preparation, localization and imag-

ing, functionalization, and swarm. Finally, the research progresses of micro-nano robots are summarized and the development

trends are prospected.
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Fig.1 Magnetically propelled micro-nano robots



9 44 55 6 1] P, S HARPLE AR BRI R 2Rk 735

— R EIRA TR, AL N ERERAS AT DL
EWRLTTEE ) Sun 55O i 45 05 T A H 248
WAL (SPG) BITICK LA NTE e F i3 HIVE R T 2
TEREER, W CASZELE RS M s, emkishe
71, B 1G) Frose BT TR EEREE, Tkl
A N EEAEIE o] LLSEI R R s Ak #7716,
T A 103 &

HEDR S A K AL 2 N2 D5 T AR BRI, M
RAN BN T T R WIF 7T 3 3 3 R IR A 5%
MK SR R IR, il 45 T AR E5 R AR IR 1)
PR N, TERAHVE R T SCBL T 7R & R H0A
B A riEsh. EXT mEim e NSRS
NI R ARG IS T AP B R, 1355 T W% 5
T, B B HA H I ERRE S, I3
KALES N H BT e AR B A0 2 Wt 7.
2.1.2  FIEERLAKIZEA

JEREE T A AT AR, Dy E Rl AR — R OG £ e &
JEIR B AN KA AR N B A Z R #,  baniz f2 ]
7. mB PR SLIRKNMGIRLEE N EE
BTG R L, 8 FE R AN K ALES N BT = A 4
o B A B, N B AT OO AT IR B SRR
BN LA N HHod A AT DU G B0E A R,
WG A BB A RS, iRAE LK AN,
AT AT B 0K SE IR B A R38N 5 i 40 AR
LA A EAMEBUENLE A AT WOR SIS A
325,

AR NV P S YN = EE S T e
), (R AT DL b o 55 U oK LA B 3
THRE USRI 20 A0 6 IR B I AOK L 38 A 32 2l
FERT LARIE 17.60 mm/s, AT LLsd AR ZK I, SR
B0, R AR FEEERIIRE, EaAM
XS A KL A o] AR T AR 7 s, an i
2(a) FT7R, /N BAG 1 ) — SR AR / B9 oK ML 2%
N, AR T A AT LLZ3), iEn] DLz iR
PRARII Y SCIL L RETI, Bl PsRE i (3h) ¥
Pt PR F 22 18R (> 20d) PLBEFIAT R, 4
ST A VG 7 o B AR RO 7, BRittz 4b, ik
ZLAMGIREN IR AL A IR AT LLZIE 2 8 41 i
KT TR IR AT R AR T RS 3 B [F] AR A 168690
A DAPEAS 28 3o i Ak B ) 15 50 22 4 A 2k kb 4l 3R
o 0 A L FA 5 R I R R 4l e (CTC) 179
AT DL g M, AT 254k Y Ay DS i
TR EBE N &, 04 6n] DU SR LES
NIEEE, M= — 2 AR FBFAT N, Deng %" 1@
SUBURAW ¥z VAP /T R KL= e T €A B N1

NBER, BB E R BN RE, X Fh R EE
AT AN H T Z Mok LS N, W0 TiO,/Pt. SiOy/Pt.
TiO,« ZnO ZEHCK L% Ao Sun 2573 i 4 1 — Fb
SR 20 TR RN 58 22 B2 B A% 57 45 W 4L 1) Aok
HL#& N (PS@PDA), @idiT4L4ME%t PS@PDA [f)
RAERRHEATEH, WA 200) fis, 7 LA I
C=r N7 Cpr TR I, SRR R

(a) LLLANGIRA] ML N AE i ) — AL TE / SHATR LS N
FEIRFP R 1 (b) FEEERRA [ B R 0416 3R 5h
TORBLERA T35 (o) FEERAMBIEST T AT IR G = BT
RIRCR LS A U415 (d) AT DL I SR AR A 2 07 170 3ROk
HLEs N 705 (e) AT IIEIREN 2L Cug 1O HOKHLES A 7O
K2 JeIREh Ak HLES A

Fig.2 Photopropelled micro-nano robots
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Fig.3 Ultrasonically propelled micro-nano robots
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Fig.6 Chemically propelled micro-nano robots
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