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Abstract

BACKGROUND: Nanogels can combine the properties of nanoparticles and hydrogels, which have multiple advantages and can play a great role in clinical

translation.

OJECTIVE: To summarize the self- and cross-linking properties of nanogels, the diagnostic and therapeutic integration strategies they played in a variety of
imaging processes, in conjunction with their functional visualization and application properties.
METHODS: By searching PubMed, Web of Science, CNKI, and Wanfang databases, English and Chinese search terms were “nanogel, nanohydrogel, imaging,
magnetic resonance imaging, fluorescence imaging, ultrasound imaging, photoacoustic imaging, multimodal imaging, therapy, treatment.” According to the
inclusion criteria, 78 articles were finally selected for review.
RESULTS AND CONCLUSION: The preparation process of nanogels is significantly affected by their multiple properties and cross-linking mechanisms.
Optimization of these properties and mechanisms can help to improve their structural performance and accelerate the translation of their clinical applications.
With the trend of integrated diagnosis and treatment, functional visualization of nanogels can effectively image tumors with the help of magnetic resonance
imaging, fluorescence imaging, ultrasonography, photoacoustic imaging, and multimodal imaging, which can be of key value in the treatment strategies of
various diseases. These findings not only pave the way for improving the preparation methods of nanogels, but also create a robust groundwork for hastening

their clinical translation.
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IKERIR 5 MG A RACIRAE T B3,

233 RERE SRR REAE T
BT —IRGG % S hkss 5T v RIRAT, R
BT YRR B ARAE T B R @R
HERX#AH T, wu F s e A
Frid B SB R B3 B B LK A R OKEE
B, AR T FLERELEE [ ST AL AR
B 2h K K B IR AR AT (LCNGs), LCNGs 4
28 A LB A it Ak S I AR SEA
BB, Tk itk = 4 K AAH it —F
BERAMAL, B TRAGERZERT
VHak g, ik P Rk e A ARk
AR IR AR AR B AT, AT 52
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PG IR AR B M, BLIL, LONGS@ T
FLBIRAREHEFTFELS, TR
PR AAC GG A5 Y 98 4 038 78, GRSz A
T B 64 4 KK BRARAT B A AR St A=
M, I BAE A — AR A 608
FFEATEAF. BT CTFREFRY
A B 3 B AT XA KRR AR 2
JLJ Ti6 97 AT et & e 2 5% S hvie
Ripik, BEERKI AL BRpNRAE
ZapE® g E R TR E EE
MR e e F A EERAEM. U
£ U Fab AR T —FF PNF 2 K KB IR
(TGFPE), 4E 52 iZ R ELIR A2 2 5% S Wik
B Ry AER T R A E N E AR
Fa Rk A B M, AR BET T
EI R IE %, FFAE 37 CE&H T ek
ST ARBKRSES, AmAELEARE
AR BRI B, AR ILIR
BIAROFEEBRRME Y, TREIEKL
FERP I i F e AF G T 1), RIAPI A K
HABE M. R—RANHEAZAES
ENRAER ST EF RIS — KBTI
T AT,

234 RERGE Rt E kR4
FRELT “Fr” kE, BRRERS
2REFETFHRA Y ARG RE T,
TF & AL IF TG 1 FR LIRS A 91 3R ) A s
o8 L 6 4 R AR AT VT B8 AR MY 98 K B 5 o
& EA E KGR # A, SUNF 7 g
T — A& pH 18 fit K44 #om BLARARAR 2 44
KK # R (AUNR@PNIPAM-VAA), & it 4
T LI R RI X T A Z) S F AuNR@
PNIPAM-VAA £ it J& 4 SR 35 F 69 9B, A
Mk VLT - 1% 0 = AT indkeg kb
PSS, TR A 3 IR0 B AR,
RIS 4E R A, F£ pH AEH 5.8 AT,
AUNR@PNIPAM-VAA fEif ¢ro — [ 8
B A K, 4S5 18 5 2 GRS B B8
Jm, A pHARA 7.4 BF 2 T AL N AR 455 ;
EFI F L REN, AR IR T,
L% E A 37.5 CH %) 45 CHy, AuNR@
PNIPAM-VAA /£ 1 064 nm &k 4L 84 3% 5 13
SV EIEIRT 4 1.6 1%, RN EIhsER
7, AUNR@PNIPAM-VAA T iff it h 2 vf) 5
B FIIGREGAE AL, BT Tik
AP BAR R, ZFRR A AR AL Lol R
TR APATK pH AR AT I8 BRI 69 4
M B RGBT T AT %, AA R

Y

P44 K KB RR3T RY IG5 B A 04 57 e A5 HBh
Ak,

235 ZAHEARMB Hurash- 1 (700-
950 nm) & T AAL, ELsh- MIFH 2 ek
FEMEN . ARFEH EE, Bk, K
Fifsrsh - 11 (1 000-1 700 nm) .44 iF 5%
BRI W ARG T % B4 % ", ZHANG
2 U 35 gl 4R ok — A AU Ae BLAL AR B R 49 48
K K EEIZF 4 (Gd/CuS@PEI-FA-PS NGs),
B Tk [ F ARG S ey I g ¥l
KITT i, ZARKBIRG TR
258 nm, B RAFEG RS HMEAREZ G R
M. AFHE rl 7B (11.66 mM T sY),
ML sh — TR . &R
3 R (26.7%) VA Bt BR F KA 5 09 B
minte dFFt; mTFEFE YR
I fe 1 g 04 B An g ROK BRI 89 W % %
R, AT VA AT R\ heAk, BT
N3G R A6 57 AR 45 A AR
HEME A RAT ) e AR B, BT F R 8
Gd/CuS@PEI-FA-PS NGs T £ mk £ 3k / X #
BAE K A G| § T Af i R A et B2 AR 8Y
B g AT el R 7. R Aey, K AR
KA BILATE — AR G R KB IE &
(P-TN-Dox@CM), & I J& X 3% 49 1k pH &
ST T B 8 RIS ML R, I
JEIR 4 ANES T s e At St — e
& AMB, EARKEIE & RATH
Je.6) R Gt Fo KB G M RALT A T 5%
PG eroh4g B UG ok AR, TEEAE A
KA R K Fe ARG AT A, F) B 52
MV M, BRIAT HAEH—F 3 5
B MR YR 06 7T Rk 4 B R T,
T & B A KIE 5% 5 5 M AR A 6
MARIRA T AL B BEOHREEXE
27 XU F P LT —H AR EA kK
# )% (DNGs), 81T R e sFlikik, G3-NH2
PHKRESHE N, N- 3 ( RbEEL) Bl
KA KR A BB H & B DNGs, 5
Avi KA F & Je R Au-DNGs, [ /51545
3% A% RGD-Gd@Au-DNGs-PS(R-G@ADP),
% % o RO EIR B B4 5 X AR,
BEA B4 rl BE (913 MM ST,
B 9% 22 AR P S IR AT I8 LA AT Y ) A
¥ 5% 64 FAUNT B a3 | R R AL KR
1%, R-G@ADP R KM R TR E KT 5%
AR X ATI), AT 3] K AR 69 rl A3 A,
HAAREHRE TR BRERA T AL

8 X ARBIRE, IEZETHA A E
& T1 AnAR st b 5| Fe o, F 3+ FAURT BT 1
AR FRE B e AR AR desh, i A
ARAKERNRELAT 69 3 K iR B IR0 ] 49 45 b4
ARG ZL, B f =T VR —F 3T
SE 00 2 RIRAT R T IR 64 o, F 3 EAusr
Bdads [ R R RGBT S GIAT IS T .

3 R% Conclusions

3.1 BEEMAEZAEARNGIEAF
AERVRIRE AR S AR Exd R ER AR 49 R
B RIRFH REHBAATT HERLELE, A
RANIR R ARBIGE R AR E 2 T 256
Kb, R, XEHFREK S RETEZIK
B ARG EMB IR, AT R KSR
T 84 4 M B AR R AU 84 45K i B R,

5ybRl at, MAMKBARGRELE, 4
KAKESGAE 25 A 4632 ARG IKT R ) B 5
¥ %, 4R AR A 3t o H] LR G RAGAT I
69 5 B B AR AR ARGE, 124tk
F e EEA S amtt, S TFTEELT
— AR TR A YA KRR R I RAE L
TG, EE6MRKEIR IR
B A R BT KA B A8 1348 ZAE ) 34T
#—mA, B A A AR GRRAT R
G IRE .

3.2 IZGERXBITFAREEER B AT
H KRB GRS T T 2 KB
HA, sEREIR R T RE LA AR
MIEfpE. HEBFE, EREER
PR T2 MAR 2 (e tsy 0 S0H, IR IRAES ),
MK T L E & e Z A R, A
FRAE A Wi AT R, Mk
TRERNR B I AR M ST R H R R T AR A4
JTikE, AR TFIREAIERAR, YKRK
B SEASAE A0 IR M B A 2y AR
AR 6 ST IR, A RA T AP
BEBRBIEHL BN ER, MRKBEIRLE
LK —RLFT BREIALE B ERSE, £
WEILA: KRB RT 5hFe) A DA%
WAARE, ZIEAFFRAE T RILE
R A FERIE S, TR L
B OIRE ML, ML RGBT A M
RA, WK RBIGE T 5 IA G A
B F AR, BT R A HMiEE LA
BAMK. Afm, REMRT S £+ FHR
FILKEIE G, 3o KK B & 4
M 4o B vl Hh) B AAZ R AR R R E
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LR B, A X RE) IR AR A KK EE
e 2 A 69 AR R S AT 75 el Fott — AR A 64 A
FEEAARIE . AR 2l R BRI S AR
F &k ® LG REEAH ) 69157 — R F
B, EA A B AT 9K K B AR R 64 AT G A
B BEHRE RN AR KB A A
& G5 5Ah A2 P T 44 %4 ve L A 69 B A )
%, FAEuEaE, MEEERARML. Th
B, BEmM. HFRMGAE S BEE R
E BN 23R T ST AL K AR BRIRAE A
B HAT VA F IR IT — A F &8
RATURE (FRL), XEHARRERAH N
AN 8 & G AL T #TA0A
B A NG R, TFREF 65T —R

3.4 ZGRANBEBRN #LLETHR
KB H AR P o) KA R &, MAHHTE
A RS X BEAH KR AT IR
M, iRt SR B E ARSI P ek
BAER, BEAMAKEIRGESHET
TRE G RAESALIESR, R, A%
2 FHRMARBIR ARG AR EES
G IT R LA BRI AT, {24ttt
AR HMGFRIRARZS, THLH7F—
PRACF AU 494K & TR R LT 4h KK
BIRNG RAE AR 09 RAE B F . L LI
TE®E T thA KB IR A L 5 A Fonk4g
KRBT E: B, ST ARREIRN A
G BRI, AR At AR T

L2 2 7 B E AR,

3.3 ZEEBSIRME

x.

AARBELESZE, RMUZELHARE
Boh, BFE#—FILEF AN E S LR
M EFRR R S Rk o) Rl RIL, 4
MOANELEAREARS 2T, 5ItE
B, RS T ALY K KB R AR %

Y KK BRI 4G ) &

e8I, HoR, BMBARRET kL4
TARKBIRG T — kL8 3 ERBE
3%, FENSNT A RIEEE ST iTAR P
B RAE A AR % A E A SR
T EABGE, TS 2 HLHA
KAKEIR B Gt A B NG R B A &
(XFEHENL.

ik LA, 2L AR IHIIR AR LA

. B, #FgkE LI EATAR K A A
2 KI5 4916 REEAL, ARRRIZATR

BUst: R SEGHPTAT xTZ AR R
#HEILG A ISR F,
TEHTR: ATAMES R ot LRt

ARG EEE 47,
F 1 | AR IK RIS — IR LSRRG R4
g PTG EE GURKEIE AR e s
B R b RG A US
f#3L 1CNs-RGD B (FRIRETSEOE MR B BOS / 0k T i), R RENARRE. B
PR WGBTS ) TR A s
& DTX/USIO@PEI RZJGWHEE &40 FLAE HA RIFRGENE. AR rl S0 (1.35 mM™s™),
NGs/siCD47 KK BRI i EREANIE ML L Y
Fe;0,/PEI-PEG  RZMGWNE - K< W B AT KU (0 40 M A0 28 M A0 RE JE 3R B A% M 68 (rl 74 B A
NGs ZEEGR KB 1.034 6 mM™ s7); FROGE WL E KR T BL SiRNA JFITER
BEALAE R IR T B, S5 IR PRI R R A K A i 75
%) CCHNs TR FURE  HA AR RS 5040 (55.22 nm). A& V6 F) S Ak e e
22 (35%)[396*3)1&##&, Al E R R 4 h (5SS
g
CFN-gel ey TR fsz SEEN TR AN P H A S 1 B R AR BRI PSS, ATk
Jifh T Xt 45 P e A B Uik L 45 (R SEEI AR, I AT R B 3 97 ik
3 R N A ek g )
HA/Pt/Qu i W TR FLHRRE AT SEIUK VA B A 50 1 38 B S K32 0 A%, B T
e e A AR
7 LCNGs@DOX FIHEEBAY ToKEE P IR O 5 1 7L 1 R v a4 e o o7 S B0 o 8 28 8 i
AL i KUE RN, R AE AR BT R N, R B A R0 8 B 7 4
MEBR, SEELSIT — Rt
TGFPE FN- REEFEG e B RIFFAEYHAESE, AT MK Y, &
Tk e AR R E RS AR SRR T S A ke ge ey T
JtA AuNR@PNIPAM- 2 N- SN SEANE LR H& pH R0 S0 R i, Al 7E 35 2 T v A e oA 15
g VAA Tt fie Fh LIS R P AR B E R R 7
%1 Gd/CuS@PEI-FA- R ZJFIREANAK FIER T SeBUBLILIR / D6 51 5 03 T I i BB e gy 7
M PSNGs =i P RER

% P-TN-Dox@CM

R-G@ADP

e /oH R BGK FLRRE
TR
PERCIRG A KER Jok e

L% A /o AR R4 ] 85 3R T SOt / e BB I
fit, FAT S2IUEE TR AL AN R RS HE— Al ity 7

B R B M AR A 0, T SEBURS E T
HUBTEF3 / BESEIR AU 215 7

486 | PELRRATIZH | 55305 | 5525 | 202651

TR E . BBV BT AIRE T5,
FEHZE: LELIMA FH, EiRA

R AL FIRE IR T RGLEAZF R,
FFHRENERR : X R — &AL F,

AR (FoiRE Z AT H) “F L - Rk
R - AR K F 407 3, EEEIA

LT, AFMAAIER LB 695 TR
N B G, Ay K, BB AUFEATA P
i FTHR. BN 4B T k. BAE
Bz Xk, FAHXEZ R, AERFGHA
BB BT AR &,

AL : X AT A e A b s B3
BET SFE AL,

HAESE: 2R ET (RagdfmiE
SATIREIGEY (PRISMA 51 ), X EHMmATE
2L LR 2GRN ARBITIREE,
XEFZNEATINF £ T FINF, BATIFBOA
AL E/FASPINEBEE.
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