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Abstract Supramolecular polymer networks (SPNs) are a class of functional systems formed by cross-linking poly-
mers through dynamic and reversible non-covalent interactions. Their unique structures have driven the development
of various functional materials. As an important branch, fluorescent supramolecular polymer networks (FSPNs)
significantly expand the variety and functional dimensions of polymer materials by ingeniously combining the dynamic
nature of non-covalent interactions with the rich photophysical properties of fluorophores. These systems exhibit broad
application prospects in fields such as information storage materials, chemical sensing, and optoelectronic functional
materials. Herein, this review summarized the research progress of FSPNs in the past five years, taking the types of
non-covalent interactions as the main thread, and looks forward to their future development directions. This review
aims to systematically summarize the preparation strategies and application status in this field, providing references
for an in-depth understanding of FSPNs and offering valuable insights for the design of advanced fluorescent materials
and multifunctional polymer materials.
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M A LG 25402 S REYIM AL, SPNs H S A AR AT BAE R, B SR n] bk
R 4 e, AU RO B EAE . AR AR DL K 2 AR AT
NGRS ) X SRR AR P B ERRIR 1R, AR Y U AR
REVT ISR SV RE, M HAEA AR RS | RO 18 KOG A A S AR )iz 7

AR, TRtk REH M5 I AME—2EHE8h T SPNs IR R (W40 e S IhRE TRk . il ad Ak #1801 4
O3 F M Th I DK AT, PR SR 2 28 AT 3k g R e 8 2 6 A T R R A - SRS W
%% (Fluorescent supramolecular polymer networks , FSPNs )" #R1fj , 45545 HLO¢ A 7R B e P al R AR 25
T SR B - HERRE A & A SR AR BB K (Aggregation-caused quenching, ACQ)BLG™ | E{H#4
R B IS L F 8 K, X FEBR ] T FSPNs (R FHVE . (EAF 0GR, 2001 4F, Tang %
IE T R R R . BB TR LA RO, AR RSB R 77 A B 1 sk iy
P, MBI E LR REFH ST KL (Aggregation-induced emission, AIE). HE[E# AR, AIEHL
FEWT T NIzghZ R, fE0 7R SIREZERM. SR ATE &OGHT, InP0AEE 24 (Triphenyl-
ethylene, TPE) , H&5H b & Z 5 Al e 830, H 2 TALAEM , #%) 12 1 T & 28 Se i b RHt
GESL SRR S ST A R o B A G, AT R oSSR RE DT e Rk i HA R Y
TIBERY FSPNs 2t — 36 HAT RSB My i) AR R G W N T HERGY) , ks . 2Kk RERFIR
Jie 55, AT AR AR CAn B R W ) 77 AR B I OGRS, #E— 20 HES) T FSPNs (PR &
Jr 2 DR SRR 1A R 01, i P R (] i B 1 2 TR) A 422 30 AT R B 2801 v 25 ] SR B 000
HAEREET W31z 852 R — PR e WO S T U B, AT ROl AR 4R S RAE . Bl B e
THCH R 2 J s [ AL RO A S 5 , BERR B A 46/, AR NS REAT A5 4, FE T S A K R
SEL S EE RER AOBE B | > TG S hE AR DL R AR, R A 0 T A ) A B A
PR R S, BRI 2R Gk M bR A G BE L 4R & SR 5 AOBOR . (E T W
2, BVETE S SO S BN e B b, s [ R4 T RE RS ploA R e L 3R ARS8/ TR R A A
ATSEEARE A EBRGE . AN, BT LR BE R 5488 (Forster resonance energy transfer, FRET ) MLl #4221
PP BIRZ B2 T . LRI A RS TR L A BEA SR (1) A5 32 05+ 2 8] 1 25 1)
FHE R AE/NGEFE/NT 10 nm) 5 (2) HAMAR K GHEIE S 2 AR WIBO LIS A 7E B & =S, TR &M
T, AR ZS 0 e i o (AR - (AR AR DA R Sy e i A2 4, Sl 32453+ i SRS BT 2
WORAS , BEMASRHEDOE . X — I BEAUEE I T RE S A€ 15575 , T HL A FSPNs AR G27 M RE A
PSR T RGERE. B, S BEEEY T, BiR S48 b (2 il A8 ) 2Z (058w AE e R
MARE RS L. FCARIOL FRER S , "R AL AR R 2 1, S ERR B Tl TERITE
BRSBTS, BORASE R B AR AR B, FFR R R RSO AR AL i
FE] B Z AR TR 73 T IR AR R I AOEReR S i1
R, FE O S B A AT 0 ) 52
HX I 24 S F A R 358 T FSPNs 7E 15 B A766 . 2424
IR VAR REAA L S8 S5 a8 1o PV 1252

Z SRR S & 2R o 1AL (A HA -
HeRRAE R S AT A LS G B 40 ) T FSPNs 1)
SiZ R, FE T HIEME IR SRR, A7)
B Tz i py P A e R EL, 17 24
H AN [A] S BE X FSPNs R AT 1 253 PER 202

R RS R T HE S Ak, 0y 6y 15085

FSPNs U7 2 2 A J 0 ARSI AN AR S Scheme 1 Schematic illustration of various types of
MAE FIZE AT T 5 823K FSPNs AOWF 8 o e i 47 B 45 FSPNs based on different non-covalent
(Scheme 1), FEMFEEEE . SEECNL ., FrEAH AR interactions

Chem. J. Chinese Universities, 2026, 47(4), 20250390 20250390(2/17)



o HEF FHwE R

oL cremicausourna oF crinese universiTies ZETER
M FERUN L Z B AR, 258N R
1 ETSEIEAZEMFFSPNs

A U AR SR A IO L Y S 22 R LR A AR AR . (B, AR
SHAE SR ANy ) 30 AN JE DA SCHE SPNs FRRUE AL, AR SO T 1] 1R8] 1) 22 B SRR 5], 191)
QI i M - A W/ R R WE | O - B My D R R b g G ) 2R — PP B e - U bl 22 PR AT A ) 55
TR Z P R B B PRI RS A, XS pHAR | IR B8 B RN M A5 PR B 25 A s BE Rl . LT
I, T USSR A Y FSPNs REAS [ B PREE pHAR . HEA/SZ IR H M) | Va3 2H B S I B 25 S 42
SEPXT 28 SE YR ARG ) B AR TR S, T R0 R H PR g

20224, Ji FFLE DR HAT RS S R KK BT (Aggregation-induced ratiometric emission, AIRE)
R W ¢ ot A E%mmgr(f)yrene benzohydrazonate,, PBHZ)r%%gw%%ﬁﬁ(2—Ureid0—4—pyrimid0ne,
UPy) ek M5 I ARGV EAE, ST 2 E SR BRI 1 — RGO ET A8 . %5
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Fig. 1 Chemical structures and cartoon representations of polymers M1 and FSPNs-1 with distinct fluorescent
colors(A) and various applications based on the FSPNs-1 assemblies via interfacial hydrogen bonds(B)™”
Copyright 2022, KeAi.
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o —4E . 4 S AE g At LR 1B G T X — SR — 2l 0 A R 38 S5 8 5 R
(B G A Gii) 1, s i HAE Z A E BB AT hn %5 5 52 B0y i a9 v 7e AN .

BEJ L Ji 50 SR AL TG R = 4R TENHOR , M50 1 — il i B9 2R 5 T M 25 b RE . Al T4
NI (Acrylamide, AAm) | 4-PNHE TR K (4-acryloylmorpholine , AcMo) . FEALAHHH (Choline chloride,
ChCl) | Y651 &N A S EAT ATE FRPE ) DY (4R IE BRI ) 2,05 [ Tetra- (4-spyridylphenyl) ethylene, M2 ]1E
AR RA ARG . 725506405 nm) KB 3D FTERE A h , RA A H 1) AAm 5 AcMo &4
IR NTE RS W EE , R L AAm/AcMo (114) 55 ChCl(ZZAK) Z ] i 2 SR T, M T B
W AIEHE 7 TR B FSPNs-2. SEB K B, (EMTIIBRTR (Acetic acid, HAC) IR , M2 Hh 4 i 5t
PR AL 2(A) ], 530 FSPNs-2 B ZSG A TE 15 min P R 5 202 W 7% 70 S e 4 0, (18 A, =365
nm B EEFMGRR T ). X DG R, HaR R & S B 46 79 490 nm 1% % 541 nm, [F]EfF1RE
PENHREE TR B, ARSI RUERS % 536 nm, 9EGREEZ AL I B 2 VA5 [ 1K 2(B) ]. 1290281k
MG ATIH T M2 7EA[A] pH P15 T B RS SIS b : TEP PSR, M2 SRS, 401 ie
ez IR, TETCE I RAEGS A b R IR (5 BEA R R IRAL . MERERE Y BT I3 1 M2 iK1,
Tz sh I PO CL RS, [FI T fhad B 2 B S AR GR SRR I, 18 Bp)ah o8 s B R
I, RSO S 9 BRI A AT BRI T T b 5 20 T A ny shaS S AR B R MO Bt i . 52T Bk
pH W L P8G5 AR 5 3D AT BN RS HE R RE T , IZ SR 2 — 204 FSPNs-2 il 85 iU, Hin]
TE HAc RIS SEEE 05 BRI shZS Ui, JEEE FSPNs-2 768 RELh 4L 5505 S8 i 2 4utel iy 1oy FH Y 77
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Fig. 2 Chemical structures and cartoon representations(A), and photographs along with fluorescence
spectra of M2 and FSPNs-2 triggered by HAc solution(B)™"
Copyright 2025, Wiley-VCH GmbH.
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TR DL R AUAPE BB S5 5 1T . 2020 4, Zhang 557 DL (N- 5 75 35 N 45 9 % ) [ Poly (N-isopropylacryl-
amide) , PNIPAM |2 F24% , 38 0 i e 50 (1D () B E A ST T 2868 20 7 4% FSPNs-3 (&1 3). it fi]
LA E DI REAL IR TPE AL, S sonsl S5 8 R G HTIAR [ V-[ 6-(4-{1-phenyl-2, 2-bis[ 4-(pyridin-
4-yl) phenyl ]vinyl | phenoxy ) hexyl Jmethacrylamide,, M3-11. e 540 (1D 4 B ECAAERT, M3-15
1-(3,5- IR IL)-N, N, N-— W L F 2 0 A0 AR 9 5580 (1D AR LA (M3-2) i] [ 41 36 TE 1S AT
S BRI EI3(A) ], BT, &4 M3-1 44 PNIPAM 5515 M3-3 1E /K A o 5 M3-2 Bie o 20 259 i
HA NI 48 KA ACHREE A Y FSPNs-3. MPREE B T8 22 45 “CH), FSPNs-3 K 5 f B (8.0 8
N, HAERER G IR E R A Dt , B mT 3 i g b 2 Wi oA [ B 3(B) ] X—BARIH
T PNIPAM % HA 5 I S0 f 5 (LCST) R, AR SR G s A R il T 78 Ry K 2548, gk mif 2%
TPE L[, [R]A 4 i B 5 /43 R BR 1 T TPE Boc FhoR IR R iehs , Pl 7 AR 4m BRI g 5
T FSPNs-3 (96 R 5. (HARERER, SiE7) K e — H B (DMSO) i, FSPNs-3 7] gk— 2
REARNBEICES , RSSO R 3(C) |, BLAh, 1525 T35k 3 A AL EA A= 96 vk i 0 (1) 2.
JG, FSPNs-3 JEILH L S P AR RE , A ILAE T TR VR J2 B FH ORE 525 Wb e 408k 1 oy FH B 1 T 9 7
AlRE.

@ M31 , . M32
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© FSPNs-3
LI
' i
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Fig. 3 Chemical structures and cartoon representations of M3-1, M3-2, M3-3, metallacycle and FSPNs-3(A), the
reversibly thermoresponsive behavior demonstrated by FSPNs-3 in aqueous solution upon UV light(B),
and optical and fluorescence photographs of FSPNs-3 in DMSO(C)*

Copyright 2020, Wiley-VCH GmbH.

2020 4F, Cao %57 i 1 45 J& e o7 SR WA 2 T HA ATE PR % FSPNs. 1158 R R[5 (1) TPE
A IE gk 5on, BIDY [4- (ke -4-3%) 2K 38 | 206 11, 1,2, 2-tetrakis[4-(pyridin-4-yl)-phenyl Jethene,
M4-1151,1,2,2-001{4-[ (E)-2-(MkBE-4-3%) 038 PRI (1, 1,2, 2-tetrakis {4-[ (£)-2-(pyridin-4-yl)
vinyl |phenyl | ethene, M4-2). 33X P BLIAR 73551 5 00 {1, 4-[ Je - (= 236 B8 # (1D = sl s R 5k 1 1
7 (Bis {1, 4-[trans-Pt (PEL,) ,OTf] | benzene, M4-3) i i 43 J& BC {7 H 21 %% , J¥ i, FSPNs-4-1 5 FSPNs-4-2
[E4(A) ], FEILIERN I, 38 i Py 3 R Oy 2040 K ACQ B2 4+ J€ & 21 (Nile red, NiR) Hfifi 5%
7185 101 (Sulforhodamine 101, SR101) 5] A FSPNs-4-1 Fll FSPNs-4-2 ¥ £ 454 . 1£ 365 nm 54 614 &
T, 43 0 A €0 ¥ €0 58 1) FSPNs-4-1 5 FSPNs-4-2 Y5648 Ry 1 a5 6 [ 4(B) ], X — 4 H
T TPE AT AE P A9 A 5 6 55 NiR F SR101 1 W ST e 6] vy B2 B8 5 NiR 5 SR101 438 &l A ™
LREER, R T ACQRN, [RIIT4R % T e 15 TPE 4 T RYAS Al HE B 5 TPE 2116 4 & Bo A S Bk 1 43
B AR RV WA PR IR B TR A A 2 B, IR S R R UG A I, TS 2E R A FRET £ £ , 3 5%
FSPNs-4-1 F1 FSPNs-4-2 5 K 5. BET LIRDEEHLI , FSPNs-4-1 55 FSPNs-4-2 R] gl i — 20 1 FH TG4
A B EE . IR IEHA S T FSPNs fEBE R AT04 . AN AR . 25%ihik . 22 AR Ak B o300 4 Sk A
VAN
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Fig.4 Chemical structures and cartoon representations of M4-1, M4-2, M4-3, FSPNs-4-1 and FSPNs-4-2(A),
and cartoon representations of the FRET process occurring in FSPNs-4-1 or FSPNs-4-2, along with
their corresponding fluorescent spectra(B)*"

Copyright 2020, American Chemical Society.

3 ETFERE1EAZBHIIT FSPNs

LA ELATE R R AR S LA 1) B T R AT Z IR L0 5 | BB i AR A 0, A e - R oy
TR B TR £, A4 T A S P A A K, A7 AT A RO AT BLSEOE A RT3 i
FEAVE e KA T B R 226, T UES G )7 1 FSPNs. 33X —HLIASLfdf FSPNs HAT R 47 A 7K A AH 251
FIRIARTEE M, Wy AL Wik | A WG S 2 TR S AR W B2 2 U A I T B0 1 A >, it
Sb, F AR AR A 3 3 5 52 PR pH AR SRS -0 B2 A, DRI 3 oL/ PR SRAY FSPINs 3 2 B
HR A Y pH A R R A, T SIS T AT A,

NTOEHIAR R GEAERE IR e A U U HE B0 ), (AR KA PR h S B R O A
TR PRA . ST, Xiao %5 HIE 1 —Fh AL T A EL AT HISCHRAG A BT Y ATE BERL(ET5). AT
3,3'-{[(2 ,2-diphenylethene-1,1-diyl) bis(4,1-phenylene) |bis(oxy)bis ( N,N,N-trimethylpropan-1-aminiumdibromide
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FRET
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Fig.5 Chemical structures and cartoon representations of M5, PSS, DBT, FSPNs-5-1 and FSPNs-5-2,
along with the FRET process occurring in FSPNs-5-2%
Copyright 2025, Wiley-VCH GmbH.
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[ Poly(sodium 4-styrenesulfonate ) , PSS JZ1$IE BUHA W (49611 FSPNs-5-1. FSPNs-5-1 HA Y45 4514
ARUBREN T TPE JE A (453 F ks, IIfir=A: 25 ATE SN . ek 4,7-—(2-MEW 3L ) 2RI [2,1,3 e —
M {4, 7-di(2-thienyl )benzo[ 2, 1,3 Jthiadiazole , DBT | M W1 55 FSPNs-5-1 (986 & S G AF 7F i
HG . [FI), PSS YRR MS W EAT F B M5B L5, AT B K PR L A B T K P4 DBT JL £
SE4 7 FSPNs-5-1 1K & , I 484 DBT 55 M5 FoCIa] AYBE R, et — 3 Z [l FRET & A: . fEiL
Jefit b, im0 FRET i, M T B S OO A S OERIMA 2R FSPNs-5-2. FSPNs-5-2 [55t0
T AN () 3 B IS 4 R IR S T FRET RO IIAFLE . IAh, Lﬁ%’*%ﬂéﬁﬁ*ﬂrﬁi%%ﬁfb
FTFBUE AT R AE S, RIS REFA AR AEMERE . 12 CAESR I T —Fh2 5t | IR HAOGIERE
ALY RRORG LSRG, iy SRR LT BE BRI ORI T HAT RIS i T AT A
FE R A AT PR CRRE B ABDR TAR IR AR S AT R 2 S T ) i Je HA H S L. 2025 4F,
Xiao ZF SHRIE T —Fh HAT ATE P (97K AH FSPNs.  LUHFAT XUR iR 2k 1 A 5 28 Z 1 AT A= 9 (Sodium
(Z)-6,6'-1[ (1-cyanoethene-1, 2-diyl) bis (4, 1-phenylene) |bis (oxy) | dihexanoate, M6){F b Bk, HAEH
W AR R 5 29¢ ot . M6 il i i L AE F 5 RIS TR (Polyacrylic acid, PAA) #7722 TE B HAT 55 2%
RS FSPNs-6-1[ 1 6(A) . 5] A% 8 6G (Rhodamine 6G, Rh6G) 1 KAt it Z 1A )5 , 3LF FRET
() RE, FSPNs-6-1 F) A 5165 Rh6G IO EIE = 2, PG | FSPNs-6-1 )" A2 I OLRE R il §
Rh6G A0 (4 e 25 (IR B E5K , <10 nm) , WIS 1% FRET 072, 51 2 30 (2 35 9 Rho G 9
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Fig. 6 Chemical structures and cartoon representations of M6, Rh6G, PAA, FSPNs-6-1 and FSPNs-6-2, along
with the FRET process occurring in FSPNs-6-2(A) and CIE image of FSPNs-6-1 and FSPNs-6-2, as well
as their fluorescence ink applications(B)"**
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FRrE . SEIGZE R, Bl RhOG MR EEHS NN, FSPNs-6-17E 500 nm &L f5EEUR G0 JE B 2B, 1M Rh6G
1555 nm A0 (9 & S8 BE B 4R, BIE T FSPNs-6-2 /K 28 (N A7 A6 B3 FRET 3 72 . RIS, AR & 5t
(R GBI (0 Py g 0 T 8 Ry B 0, AR £ CTE A DA 253 €2 X Ja ) €0 [X I 0 7%, EOWIESE T FRET 9 %
A= . A, FSPNs-6-2 i nl A/ “ et ok el 4Rk 5, HAe A 8R0OE RO AR ] AR, ife
365 nm MGG T, WSe 5 1 CZU” FREn] Bon W4 o E [ 6(B) . 25U, FEIK Rh6G
W FE (1) FSPNs-6-2 A 7E 2840 T R 38, I Chem” FAE . X UEHIGIEI] T 320GH3E M 2% b1k
FEAT B 5 B Oy SR EAT 7 R 9 S5 0 N IV 7 . XIS SR T —FP AT | S KR A AR
RGNS, Hoh kS8 FAT Rl R e S D RE MR FRE T8 04 I FH R

4 ETEFMERAERZEXHII FSPNs

4.1 ETEBEAIIMEIH FSPNs

TEMEAE R 55— K RS Y, S FRAEAE T 24 ik S5 3 1 0 P AT 1 T8 iRk 4
Jstosl w0 R A M Tt 1k 0 5 48 3 - 15- 7 -5 ( Benzo-15-crown-3-ether, B15C35) | 18-7-6. 78 3-18-5F-6.
21-56-7 . RIH-21-568-7 DL e R I-24-56-8 S0 XK IR ] 3l A L o s e PR R 4 A KL
BT (4 )E |« B 1) M WU iR R (I — e kel | — ARl | LSS, B EM EF
WEEY. BT, STk & AR UIVE RIS %28 FSPNs TR {2 B 4l o,

IR B, Huang 567 B S8 ik & ARG R, M8 T — R 5 HAT 960 1 D) BE A 4 131
BHIRRL . X B AL 27 WG B R e AL B A TSR B KA I FHYE . 2023 4F, Sessler %5 74 1H
TR R AR B SR BRSOt N R A AR L KR B A D BE R G WA e DA e Tk AT K
FRL4 T0Hk i U3 5 T0 1 TPE HE P CrE ) PMMA SREG W) M7-1; 5L, 4 S840 B 8 2 (4R TPE ik
5| AZE PMMA A YNGR B, A TR AU MT-2(F 7). 4M7-1 5M7-2RA0, BARER 5%
IRATEZERTE )% 32 R AR BAE S| & RA WsEsc ik, 7742 FSPNs-7. SV P A EE R TR A WAl
L, FSPNs-7 RILHFEIGTRIM G, X PET TPE BEUI7E RS T 09 AIERY, . WH5Eilt—2 3R, £ 4

IR, SRR ICRR 4 ks R T S AR B2 A e S R R A . TR, B
AR AT 55 e P S R A W RN SR 254, FEEOHRK . FETF L, TR M7-1/M7-2 2SR A1k
FRAEEEL RS . SCIngs R Bon, SAbah. S | S BEMEIL 85558 I & Jm b R
Sl AT I AR [ 4 | L BT R AR 2 A, IRARXT FSPNs-7 /& IBA 2R 7 AR B T3t . X ISR s 1%

+ m_
L Ve = “55 S O
- T w2

NaCl/KCl/

MgCl,/CaCl,
e
o o |
ﬁ ‘\}g\
o

FSPNs-7 \ )
Fluorescence off Fluorescence on Fluorescence on

Fig.7 Chemical structures and cartoon representations of M7-1, M7-2 and FSPNs-7, as well as the
ion-responsive process'”™
Copyright 2023, the Royal Society of Chemistry.
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AL )

2024 4F-, Han 557 4f3H 1 —Fh 5L T e k- 2 6 B9 1 19 J2 2R A RS S o8 B R O ).
K8 (A) A UL, F4443 1 {1,10-bis[ (2-{(E)-2-(2,3,5,6,8,9,11, 12-octahydrobenzo[b][1,4,7,10,13]
pentaoxacyclopentadecin-15-yl { vinyl) quinolin-6-yl Joxy | decane (M8-1) Wi f& i A B15CS5 BT HIME MR 2E '
. PAZEER TR AT 9 PMMA S5 4 M8-2 Vo 204, I FTTaie 5 8 6 2 A1 5 S 2% S PR, M8-1
15 M8-2 AT i AW A HR M 45 FSPNs-8. SR A B, Ll M8-1 7 R 5 B (900 5 MR U 01 I 4%
Joi , RO N B R G . XA CBLRARAE & P POk A X IR 2 rpoULER 21, RO LET
OELIET BISCS 55k Z A B R MPUIER . SE—2DOFFE R, X RO LIRe 2 KT P A
M (1) BT MERIE g T POCREMRRERE, IRE T 05Wizg; (2) EREBEEMR
AR T R ERHL T EAEE, (R HE T T N AT RS A, S ECRSDEIE R LR . AN, FSPNs-8 7E AR ZH 43
Ol T RTREA T DO LB i, S0 T RSSO AR & . I TR R T — R PR 205 M 288 i
AR EhAS | AT AP O SRR, O R G WIM B R BRI | L B | A5 5
P AR A A5 S5 i BT R I ) R 1o FH i 5%
(Aa)
™ . Ay
o, jj M;} r\?

i . §

OO
B) i

¢

Fig. 8 Chemical structures and cartoon representations of M8-1, M8-2 and FSPNs-87
Copyright 2024, Wiley-VCH GmbH.

Self-assembly

e
St

FSPNs-8

;e
ATANG

42 E TR KIHIH FSPNs

IRIHE (Cyclodextrin, CDs) 2 6~8 /1~ D-NH 15 4 245 B BT ) o= 1, 4- W5 1 B 1 R A A A i) SR
FOWE, HRHRAT AT BB T RO BIFR R a-CD, B-CD Fly-CD7> . A s K 23 etk , SRORIRS R L5 A4 Wy m]
AR B FARGEICIEA, HRBUSE 1T P AR BRSO FR i RSB A 1 4 T8 8l T 5
FEHETR FSPNs 24T R 707 eAh, 8 A% 2 H AR R4S & S Bl f, AT ST FSPNs S P i
FIBh AR

20204, Han %5738 128 42 OG0 1 B-CD/ABEUR R AR R A TPE HoT, #8 T—Fl HA Al 1305k
PAPEDENCIE RE AR 2 FOKBERE . I FT A BT BRI LR DS R 0 = B 25 44 A K VPSR A - MO-1 (fill
B & A B-CD 5 TPE B 141 ) F1 MO-2 (£ 5 A AR 5 TPE 2L 1), HE9(A) AT W, M9-1 5 M9-2 3 #:f
B-CD S BRI 2 0] i 3 B ARSI F & A= W B AC TG, BT TR R 201 /K BE M FSPNs-9. 7ERERSfbid 72
Hr, TPE JE A N R AE B FINTER Z R, (2R R 2HH GO0, T MERML TR,
FSPNs-9 SZHR T 8 e -V e P 30 Y645 5578 . 7 365 nm S8 98 G REST 10 min &, 18U i 2 2 B 36725
=S Y, B-CDABR R R AR 25, S8R 28 ff 1, BEIC e 28 s BRAS , PRI BRI 55 . BEJS , 7¢
420 nm 0] WG RGN, BEURWKE U R, B RARE KR, 1R R FRTIE K EER K 2 5t &
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B, SR ZE R R E 9(B) |, FSPNs-9 1% 658 fE AT 5 i 420 nm/365 nm J6 IR SR Fa] i 8. %1
YERG e b B B IR 22 5 AT RRPEARSS &, Wi T HoAA sh 0O T 0 IR REBERC AT RE, 259 ik |
Fe R T A WG SRR T R S BEAT R & .

A)

‘n;)\o’b ..::\/C
/I
E\\ M9-2 420 nm A
—) . 5;(5- o
|H l3_65nm /?;}(\ x
b
\J—:&‘—i CePNes
’;.400.
B) 3 ° o o ?l . o ,| . .
% 300 ‘i 1‘\ 'ﬂ. ;l :1\ ;. {\ P. r Iﬂl
gL AR
<=0l VIV
8 L
§ \”{ l; H \! l\l’ “ lf’ \l[ H \l
o 100 I ! Al
NI
2 oL ,
’ ? p 6 8 10
Cycles

Fig. 9 Chemical structures and cartoon representations of M9-1, M9-2, and FSPNs-9(A), and photographs
and fluorescence intensity spectra of the reversible sol-gel transition of FSPNs-9 upon the irradiation
at 420 nm/365 nm(B)"”!
Copyright 2020, Wiley-VCH GmbH.
FOCTRAE I AR A ARE AR (5 SRR SR LI 2 B RS . 202245,
Ji SO g T — R HAT RREE DT IR R ATE BUSR AW 45 AR} I WE9E 1 S e DU 3R ¢ RR
BB TRIE IR IR EEH, A3 DIRE HLA Cyanostilbene-based four-armed polyethylene glycol(M10) , Hi7kK
VR R AL A5G 10(A) . i i JURE — R Mk y-CD 9 & A2 730 E AT, M10 5 -CD
AU RSP ML% FSPNs-10, PEEEMR RDOLEAE N B A . 2 M105y-CD AYEER it — PR 2 1:4
i, B y-CD ] A [RIR 2 Ik kAR 2 E S SR, TR R s B R B RS N 2%, e
Jept— AR LR @ E10(B) 1. toh, FETARIN B S A i1, FSPNs-10 3 H 1 2 i3 4 i
Wi, HAOCEE R AR AT A . % AR T AR G K ISR S WA R 5 e B R A %
JEHYJRIFRYE, S S TEH BTG Rl R AR E M9 A SR AL TR R A TSR

@) LA 1t The ratio of M10:
i &R » :y-CD
o qk":kf 2 e T ot B ; M 12 13
3 hi i . ]
8 [ AlSeIf—assembly ?
3_
o
=
35
o
<
(@)
O

Concentration of y-CD

Fig. 10 Chemical structures and cartoon representations of y-CD, M10, and FSPNs-10(A), and photographs of
the mixture solutions of M10 and y-CD with an increasing proportion of y-CD under 365 nm light(B)®"
Copyright 2022, Elsevier.
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4.3 ETFIHARKIFIH FSPNs

AR SR — 2 TR B T 3 S AT A T B AR R R RSy, udE CB6], CBL7]Y
CB[8](Cucurbit[ 8 Juril ) 5E . # M IREE#4 AT N sk L FRSEKIARRIE , T8 s AR A . B -1k
AHELAE A S S S 2 A U FIAL S AN AR T4 . Hoh, CBLS I KA (1 AE Al 28 1k LA R RS
A28 5 B A B ARr F I A RS i, AT R e B 1 2 B[RRI E A ek 1: 1 1 B R = onE &
Y. X RS AR AR A0 T A AR Sl o A A SRS SRS B A Z R A, F 1T T FSPNs 2l
A e Ry 5,

N AE AW 5 R AT A R T, (H ARV R P A AR B A 2R R 2 e 548 5 e
IR, PR T ARSI SEE S T E A M A XX kAR, Tang &S IE T TPERTA 4,47 ,4",
4" {(1E,1"E,1"E, 1"E) - [ ethene-1, 1, 2, 2-tetrayltetrakis (benzene-4, 1-diyl) tetrakis (ethene-2, 1-diyl) |
tetrakis (1-methylpyridin-1-ium) (M11) 55 CB[8] Z [A] /) & (K AH B AE A , ¥ 8 T HA AIE F¢ 1)
FSPNs-11. M11 A TPE %0045, 00 PR ik i s 45, HAE K b SR AT kA iR 2% .
EI1L AT, —AS CBL8 12 i rI A 2 AN NI BE 48 506, TR M11 55 CB 8 13 i 3= % 44 FTE Al
FSPNs-11. {372, FSPNs-11 9986 R SFPIEAHE TRTIAR R A W, ST & . X —IZ e[ IHHE
F: TPEFRICH S THE s AMUZ 8] CBI 8 | AR 22 s Bl , 1632 B 45 & B AR RITHI BRI 20, SEaE
SR 1) R PR T 5 CBLS B /K 2 Jis P B A1 AR AEAR PR SRS A1 {8l D 28 9 S R RS . % F o it — 251
FSPNs-11 5K [ 40 M AH B A F G 962 i AR Asi =X, sk M0 500 o el L2 Ak R HLA v X0
(38 DO ETe BU R, SEILT Z R A SR A2 . SR T IR R, X TAE S T IE R i R L A
7 A Y8 P 95 20 M 2R A R ELAT AN IR B B 7 1140 s 4 o 3R 22 ) e 51

A
) (>, FSPNs-11 O (

H

— M11
— FSPNs-11

n

500 600 700
Wavelength (nm)

w
1

PL Intensity (x10° au) <
- N

=
o
o

Fig. 11 Chemical structures and cartoon representations(A) and fluorescent spectra(B) of M11,
CBJ[8], and FSPNs-11%
Copyright 2020, American Chemical Society.

2021 4F, Cao %55 F F] CB[ 8 55 MU (6-7 & 25 H LML g 48 ) DUZR Z A A= 9 M12-1 22 1] ) = AR 2%
AVEF, WEE T CBL8]JLHB AN T 4% 4544 FSPNs-12 (&1 12). 7E £ h-1T LWL SO a2 1 A5 b, i 5
CBL8IHIMA , V)& T T K BATTAY B KR U0 278 nm J2 305 nm A JE W6 328 ek 55 17 2801 2, BT
FSPNs-12 JE liad f A G R Boeli e T CBL8 JZs IEHE . [RIT, V@ T TPE BRIGH 362 nm WIS &
AR RS (B 2 355 nm) , VLB -7 W45 1TE SR T TPE BT B B iess , I REAR T HA e
JE . FEKAH, TS A M12-1 {0 L BRI 26 6 & 5. 1T FSPNs-12 W B B8 9 6 2 5, X &=
B F L ZE A7 R A T A AWl T TPE BT 4 N2 sh ARRAIR LS B, Rl HLae & 4
W PR 586 nm 5 F% 2 552 nm. 7EXF U RLAL & W o st E SLEe , M12-2 5 CBIS B i 45 & Wy nl 15
420 nm M5 S 77 AR 08 HALR B0 K506 . DL 25 RULH , FSPNs-12 TR i 2 2 B i TPE BT Yz
3, RIFRTE T TR BRI KER P DGR . FE— B RVE RO RSt 28, FSPNs-12 £ £ i
F e Y BECR AR RS2 B9 G B 5 R BB, RBH A Ay F 428 S RALRE T IL R A #AR
EPE.
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Host-guest interaction

Fig. 12 Chemical structures and cartoon representations of M12-1, M12-2, and FSPNs-12%!
Copyright 2021, Wiley-VCH GmbH.
4.4 BETHEFRKIIEFIFSPNs

=40 ]ﬁkx?2008 SERICE URARE , AR R 22 OR B O fE 2, 5 0 F BRI AR
Rz e, %2 ANV 7 i 2R 50 B AR R e, oA R ZhRE P E I, 255 59¢
Jlﬁ.lﬁ“ﬂ Tfl‘%ﬁif/\ ST, SRRSO BT BT AE AR AT &, #E3) 1 FSPNs 78 Al #5254

156 1 R Ry RO AL A U R IS, TR B ) Il 1) e i 57,

2023 4%, Ji SEOFERETAELS 195 42 ) SPNs s 5] A AT AIRE £5 £ 1) PBHZ LA, JH T M A2k 1
REWH) =M S R o, SR M13-1 LAPMMA O 4, MI5EE1i PBHZ BAITHINLIEE:
FAATERA (B 13). ZZIR M13-2 ) iy PASAE [5 157 Jai i — i SR 4 mi il . 7B AR 2251
M13-1 5 M13-258 3 FE[ 5 05 %8 S L hE £ 22 6] 1) 2R AR R R AR B TR, TR g I B AR
REYIMEE FSPNs-13. B SRR B T, G 48 vh S IR88 FERp e hn , e 2445 3] = SR

2 iy 0 0

NI [ o
o \
- g
» ¥\ - SO TOY =
W ¥ S48 & 4
Self-assembly ™ AN
% P
v
N NV A4
\‘J _) N v -
P [ : - )
3 " 9 j )
P & ‘
% &
FSPNs-13 i !
& © @

Fluorescence color/Crosslinking degree

Fig. 13 Chemical structures and cartoon representations of M13-1, M13-2, FSPNs-13, and the related
fluorescent color transitions depending on the crosslinking degree™”

Copyright 2023, Wiley-VCH GmbH.
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JE () FSPNs-13 4% . FEi% M 45 Akt #2 i, FSPNs-13 (266 % 51 i s (o B il A8 hagfa,, X —I 4]
VT DR A2 6 5% B 14 i B 3K 2y () PBHZ SE AT SR B AR BE P27 . b — 2B R 9 6B, aiadh Tt s T Bl o i D
N DL- Rt A BRI 0] SIS SCA T R W o i i . X R T 2 G 1 a] WAL 7 IR A PR R A
VI 25T B SO R ER AL T B ORI S A A

TAER , AR ek R H M R B D B o T A 52 DG . a5 | A BRI 25 A R e AR
M RIEAT R, TR BB M R RIS 2 — . 2024 4F, Xia %V HiRiH T —Fh HAT 7 R OLH:
PE) FSPNs-14-1 (& 14). iZWF5E B 55 LA PMMA Sy £55, 505151 AR S 55 @M A 0 528 296 JE i e i
AT R, A T IRIIRER A Y M14-1 5 M14-2. Hdb, BEY M14-1 L3 H LR 9578 & 61T
S, HR ML AT R T RS S5 M RN . TS 15518 5K I SR e =2 1] i 3= & AU E
M14-1 5 M14-2 7] [ 41560 iU 5> B A W BEIE FSPNs-14-1. 5 M14-1 4 [, FSPNs-14-1 9G35 B i
FHOR . A RIS, FSPNs-14-1 X4 AR AR 3 5L A w3t i P < AR AT e 2R 2 9 St e A A= 0
TR, FEAS e EE K A FSPNs-14-2 5 FEIIABRS , A Z AR N FSPNs-14-1, G tbi 2 KA .
FET X Rh ] W GO R SHE , #F FSPNs-14-1 T 4R 045 2SS . 76 H ARG, 3
T FSPNs-14-1 # HU ) e 2@ WPIRAS , = ROEXT LU, SECTCIE TG . e 2250 )
T, ZYERG AT DT TR AU A RS . P RIS, BN RO, A5 Yk
AR AN T TIC e WoR, (5 B ICIE TR . Bl 5 2 A B, BENS 9T IMKE., 28 —
A AELRIMDE T T AT AR, A a5 BT SE B . X JER T MR BE B S
B Ohy a3k iy oz VS 77

M14-1

Clustering-triggered
emission

—_— M14-1 FSPNs-14-1 FSPNs-14-2
Y — g L 1)
- o . - , Acid

L - ee
Aggregated state

g=

Qe @ Host-guest
interactions
M14-1

- —

(1877
M14-2 ¢ FSPNs-14-1

Fig. 14 Chemical structures and cartoon representations of M14-1, M14-2, FSPNs-14-1, and FSPNs-14-2,
as well as their fluorescent response to acid/base"
Copyright 2024, Wiley-VCH GmbH.

5 ETZEMHEEERA#IF FSPNs

WREE L — AR AN A B A SRR E | TEAS W 1Y FSPNs AT IR 8 29k . R, SRTTIESS By
[F) SR B 5 2 P E L VR SO A R RI R TR T5 58 . 25 IE AR Bl G AN Rl AR AR AR TR 25 A 1L
e, FLAE S PR BE T ik Al 3 5 b4 05 038 22 51 R0 we 1 RE ST, JF S Al s A R Al 4 | T RE AT g AR Y
FSPNs 22 {41 ERAE" . HAT, J6T ZEAHEAE A SR DIRENE FSPNs 9 12 4l .
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R i P = 2 O R A VI KEER R PERE , BT I AL [R5 5 55 S TR 1Y) 22 FE AC R 4
W 2 Bl A Ry S — P LT S (S . Chen S50 T2 K, 2k 55 506 (RUE D) SE B RE 1L A R AUHE
B, IS By AR (BB ) 4ERF A5 14 58 Btk SR AR B S 68 7, LI F &t — S hiAh oK BERE .
A T3 S LA 6§ 3-[ 2- (FH P Js ot AE A ) £ B IR | il R R B £R (potassium 6-13-[ 2-(methacryloyloxy)-
ethyl]ureido f picolinate, M15) , AAm 5?["1*%&:’:(Nano—clay)7k%§‘?¥%ii&?? H LR, f5 Bl se
Bk, 4515 28 2> 7K BERE FSPNs-15 (€1 15). 3@ 1L 875 Eu®/Th* BE/R L, FSPNs-15 BYZEGE (7420 A
LI Y Bk, TR H AR T 12 am B REE . 2 BRI T M15 ik
A5 BRI T B AL, Fl i SR R s R R L 43 07 LR X LR EL | S/t AR B T 90K % 151
EIEESRZS S5 EE . B AR B IR AR S i ShaA S, oK BRI R R v R (3
A >1200%). it — L EETHRDRIY J1 5 PERE , X IR IR EE T n S U s SR mE « F 2 Sl ik
BERC AT 155 UM S UK BERESE . e 4m 2l 48 iR B RE ) T ik A E i 350 5 LA b, B 7 o B AT
JULPA IS IR 2l S S0 10 PP g

0, 7 .
NH, 0\  )-NH o APS b~ Eud* -
AR TR Gy & —
=/ o 60 °C, H,0 :
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Fig. 15 Chemical structures and cartoon representations of AAm, M15, nano-clay and FSPNs-15,
as well as FSPNs-15’s fluorescent response to Th**!
Copyright 2023, Wiley-VCH GmbH.

FSPNs 7 J1 2 PERE AL 5 Z D REAE L T AT 1 M RS B 58 70 k48 . 202448, Yan % 4B T —
FhELTF 2200 4 Jm A AN sh A S E R 4 7 2SR, A T e LA S 0 24k R S AR B I )
fiEfk FSPNs. %4 JE PRAS 60 LAGA (1D 5 TPE AT AE MBI A% O 25K, R f& i UPy B BEHT . UPy 1]
5LA2,7- b -1, 8- 250 (2, 7-Diamido-1, 8-naphthyridine , DAN ) 5L A1 by F= Ak 5 44 i itk SR [ vl -
(M16) 3 220 57 5 b DU B SUBAR B VR R T A 4 8 B0 S B 45 F4 1) FSPNs-16[ [ 16 (A) 1. 1525 F I
Ve IR SRR ZEA SR , BT 54 FSPNs-16 2630 0 T I0 4 J8 FR A e 0 RE A 2R 114 Fy 2Pk fE , I
PrAom B 5 B S R T . DeAh, sha DU SR AT S oC A U UE R AR, E—2F
T A RE B (0 4 R S I . BRI sRAN , %4 R I SR ATV ZIhBEE T A, A
ST MBI AF S I RERE . — T, 3L T TPE 251K 4 8 FRA%.0 BAT ALE 44, {8 FSPNs-16 .
REARAIRE . EINBHMIER T, &M MA ST kAP As , it g etk
[E16(B) ], fi45M kL 2N ARG R DI G, JRIH V0 R B R ) . 55— 7T, SCHEFRIR
Ui A UPy 2k P 8 3 n 36 S0 B T, T FSPNs-16 8 5 A0 A B R MERE ST BN M. 25 B R, XI5
IR R SR = AR 5 R ALRAE 1 B A R 0 T RHR AL T — R & A R i o TR TR g
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Fig. 16 Chemical structures and cartoon representations of M16, FSPNs-16 and non-covalent cross-linker(A),
and fluorescence response behavior of the network during the stretching process of FSPNs-16(B)*!

Copyright 2024, American Chemical Society.

6 SESRE

ARG VR T AL 5 AR FET AR 271 ISR S FSPNs BOMFFE ki, F2 2w 20 . I I
O WA RN LU 2 B AR SRR . X LEAR I AR B A T AN SO0 FSPNs 44 SR
FISCHEAS A I, L E RSO I RER IR SRk . RSSO0 T R A WA R DI 2
TR B, (BT 10 SE PR T A BT Y FSPNs BRI SR ATS A T OGRSV R AR DR M BB
W2, Rk Z 5O 00, MELLSE BT A T RAL , o MGk ARV (e A M AL SRR R . v g
[IZ R RS ATE WA EE AT, Ak R e H A5 AL D RE -5 I B R RE T AT B A KL . G Jm IE S AR sy
e Jm B T B AR BRG] T AR B L T AT, M A R A AR
LRI RS PEAERTTETT 18] . WA 5 32 oA e B T B R, B REAEE
AT L AR R (A i far ] 2= 2RO, AT RD G e . ER AR TE
TP AR B R TR, (R [ 8 vy S I R 245 R [ IR 2 . v ek 22 B P ) S5 SR I 5 )
LW TS HER E S R REE , SCBRSECR S i R B . 2 AN B A A a1 A A 1
REMIZ , FERLUA YR T DRI ML 5 T 0 2, A B S IS AP RE 555 'ami 1 A4 Bip ] 47
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