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Figure 1 (a) The plasma resonance of AuNPs, branched AuNPs and AuNRs, and the silver NPs were also demonstrated as a reference [42].
Transmission electron microscopy images of (b) Au nanocage [43], (c¢) gold nanotriangle [44], (d) Au nanocubes [45], (¢) Au nanocones [46] and

(f) Au nanostars [47] (color online).
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Figure 2 Schematic illustration of the in situ generation of AuNRs,
AuNPs and bimetallic Au-Pt NRs in the thermosensitive core-shell
microgels [101] (color online).
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Figure 3 Graphical description of the overall procedure for the
preparation of Au nanoparticle-encapsulated hydrogels [108] (color
online).
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Figure 4 Thermoresponsive plasmonic DNA-based AuNPs- and
AuNRs-loaded hydrogels with shape-memory, self-healing, controlled
release and mechanical properties [122] (color online).
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Figure 5 (a) Schematic diagram of the fabrication of an injectable
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AL BRI AT RIRTT, R YIRS BN IZ TR
WIT T2 e E e, Binmrf Ry, SR
RS (PDMS) L 1 AuNPs B A B = 6
s ring U S AN GIE IR I T B R
Kl % 7 M AuUNPs ) = BEN T & K £ Bk (PC,,
ARGD)PK B, 76523 nmiOGIBES T, ZE &9k
B ARG FEES, (55 5RZMAuNPs & 2k
YERE N, R B R A . Dais! IR T
—Fh H AT TanusFF 7k 45 F4 [F) AuNRs/ 72 b2 &4, [H)I
I F AuNR s (4916 B0 87 A Tanus 25 4 () 1 SRS P, o2
PG R 5 F R RIEE R S GYT. FARR, 1%
SAEYEA B S PR R R DL s AR P
&L

TiAk, AR K IR AL E S ANOMICOZ J5
(55 = A WM SRME S5 50 T, JEIEHAKCER
A SR BE O] AR R R 2EHE BRE . B IRERGAE B
RIS e PR AL S5 B KB OB S S, Bai T
KT R R L. %65, epHLFEEEE M
SYUKFEDCIREr, T 4 PN B S T A 9 A%
YN, ABATTIE I PR 2 e SR K R AR i K R
TR IR, — 7, $& TR R
BIE T EAKIRNDOERE, a7 ET%, 5
—J5TH, ¥ TR I iR E R T,
Perm T UOCIRE I RBUE.



RERRE: L2 2021 4E BB S1E 5B 12 3

514 Pil

I8 5 T 2 1 e A R A A T Y B, A
G PUE R AR T IR A R SR B R
B, DRLEL A B T 24 1 0] R 22 BN 1 Im PR PRSI T
R T R ORI ) R — . K AR ) R e Mg et ]
PSR AL TSNS, 2R DR AL KK R S e p
FHusas T gk A RIFI R Rl
ABtE. HEREIBURSENS, —RINERHSSHUE
RAMMPKECERTT R K, JFRIH T REFH
PR AR Shan M) T S ER AuNPs ¥ 27 4
FA, N 4 v 2 BR B AR AT B B AR
FH, #0EPE E 42455 °835.78137.1 mm. Jayaramudu
SEUSIE T — Fh DT RR /N 22 5) B5 BR EKBRI, E
Tk BRI B (138 JEAE B SR AT ) 4% 1 AuNPs,  XTR
R TR T FH K B A i B B B BT AR Mahmoud
Y 4 7 1R 2 I RE AL AuNRS BRI 7 3
[ SRR £h T e AL AUNRS 7K B, AP A 7K SRRt
< T 10 ] ) IR T RN SR AT 1 8 B R A O B ROR.
ZouZ5 | % T S AUNPS I R PR OK 25 2% (14 8 2 A
HIRWE A I BORL, B AT RIH K 4 B i 4R
P PR <55 £ 3 2 BR A

SRR T 722 M H e i AR R AE R A B AR A v B
(R H B A 4, S — PR B T =, I HA S 51
Y FITH 258, B\ D92 —Flons o v R gL A A4
EISOT P gl K G 1 e B g T LA SR
AR (K45 2R KN X O S A 2 S AR
H BRI B AT AuNRS 3L [RI A 2 T 9K 3E, 9KFER
[ 281 3R CARTEAE M )5 18 2% T 58 LR/ 7 FEWE /K i
e TR G KRR, FEITZLANEOE S T 1K B
JRRE 2% PR TP B AR 22 IR PE MR B s tH T RO
PORTERE.

45 JR L A KR ) ol ) 2802 A5 e LA B8 5
PUBE ORI Chandnas! HHEH T — Pl R 4 /4R
W4z JBAKRL T IR BT R=K B Gk, IFEHRED)
REAIE IO CHGII R AL. B S A PR & gk 2 &
AT R ERKEER T, /45 1 BA ash Jhiw
PS5 KRR, B 9T W X4 B 55 /KR Rt 4ty
IR A B — R A R A K BB S 5 K B B AL
B LR R T R R A R AR A G RRL T
RUU P P 5T S VR, AR 2 DAXS BRI AR ik

JEFHAN AR E R % T R RAR YRR T, AR I
RPEABERRIEWOR A 15, AUk E B 5 2045 1
OBl 7RIS, %0 ek S R, B R
J1EEERE . ROKGRAKIE DUR AEIAR A, IF BB
PERTE R ANPSHIURL B 90 5. Wang25! il 45 1
B R ANOK AR (R W R4, o IR B B BT R
RIBTRRCR, A R AE 07 D HCRHE .

52 fiEfk

YK & E A KB R AR & & T ALK RS T it
1T, anfiba-Rg 52K SERS 5L 07 HF LA Wie
JE SN, A-RE S 2R — i LA L IR LA BT
Y, IR JFE P A- IR S A R R 2RI
ARG AL 2 S BB A U sk, S E A
T3 55 A B 02,4,6- =l 3 2RIy 12,4,6- = it 2
FZR I B A e, RIS 5 05 b & 0 Ak 0 i
S A — Rl A B AR A2 R R, Zhang
s UONE 3 — A T R B 2 IR R Lk
A LB IR S K BEAR, H4 IR IEHAuCL K
WPt AuCl,” B 1, ZKEHR B & 1 2 ek B Re 1R
I Ji R0 A i 70 R A ) £ T 3550 43 B AuNPs,
2,6- RHFEAEY . 2,4- ARy . 4-RH KW
2,4,6- —HE XM EZMHES FUEVERE TR
T EAE . Ngin®5 ™ DL2 A BRI B RS L O V- 2
P I B AR TS R (MTM)E N 54k, I LA BE S 9
LR, B H HERAHE T A BB KR,

@ Egg white
A o %
g hgd R
Au NPs
& Exchange gas
& ()
AuCI‘; ‘4 W Absorb exudate
Au-Ag NPs .

Compound

\ s o Chitosan

&
ill bacteria
Freezing : +
~&a /7
dt”/i Wound healing
H;
Gad CS-Au-Ag
dressing
Ag NPs Au NPs Au-Ag NPs
® 9 S £ m O s

B 7 HA BB R < R R R AN ARORE /7 SR 3 R o)
R (AR )
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Abstract: Nanogold tends to aggregate and then loses its excellent performance due to the high surface energies.
Hydrogels with porousness and adjustable structures have been widely utilized in supporting and stabilizing of
nanogold. The nanogold-based composite hydrogels combine excellent physical and chemical properties of both gold
nanogold and hydrogels. It is a potential research field that can meet diversified applications. In this paper, the synthesis
methods and properties of some representative nanogolds (gold nanoparticles, gold nanorods, gold nanocages, etc.) are
firstly summarized. Then, the preparation of nanogold based hydrogels and the functional applications in biomedical
engineering, catalysis and sensing are reviewed. Finally, the future research directions are outlooked.
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