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Abstract

The noncovalent crosslinking of polymer chains can lead to the formation of supramolecular poly-
mer networks (SPNs) featuring with unique dynamic, stimuli-responsive, self-healing and shape
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memory etc, which have enabled widespread applications in polymer science, supramolecular che-
mistry, adaptive materials as well as biomedical materials. The macrocyclic host based host-guest
interactions are an important class of non covalent driving force for constructing SPNs. This review
mainly summarize the representative construction strategies for SPNs crosslinked by different
host-guest interactions according to the types of macrocyclic hosts, as well as the research progress
related to their stimuli-responsive assembly behavior and functional regulation. Meanwhile, the
challenges and perspectives will be discussed to provide valuable references for the development of
other novel SPNs materials.
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T REVIRA TS FAERES RN, & P REE M S — A & sl i 72 7 1]
[2] [3] 5T RAPNINEE N2 58 i A A8 AR R AS BRI S k4] [5] [6] [71. SR &ML
FHEG, AT REMMSEA Z R BEE . R0 BRI AREAZ 580 28] [9] [10] [11] [12]. [AIET
SN A EAE FH IR T 1 A8 4T SR AW W0 2% ] 306 P R o, o L AE M 2 AR 29 R 4
CAZIA R, ORI B R GERNE 431 B A LA S T TR 2132 R [13]-[28]

X TREVM Y, FALRMERRZHOB T AE L B/, 4% &48[29] [30] [31] [32],
- BARMEH[33]-[38], &JRIECAHL[39] [40], m-m MERI[41] [42], &HAF 43R0 B [44]% . 75 LA LIRS
MEAERT, BEFRKASFRIE - BRI Z 0. SRR KIMER AN wli, B,
ik, WPTIRCA AT . AL T IR IhREME > TR A MBS IR, JHRHE KA L4k 71
FIZE— A H T .

2. ETEEE - TR EANBS FRSYME

set ik (Crown ether, CE)E N —ARKIF FAK 7, OB 12 N TS5 Pk 43 145 #9[45] [46]. 2009
4F, Huang 5 NBETT 6 AT R & 289 24-5i-8 KIA(DB24C8) Lyt E L IUE R MBS 1, LLEK g
B AP B (DBAS) T IR TEXUE SR OB 25 FEEE T 3 R et B - i i 6 22 B ARAS B I
BT KM TREMME 3 [47] (K 1). T8 501 HH TAE B B FAEE DL DBAS (1B /B i
N, (RS TR AV 3 Ff) DB24C8-DBAS 13 RARAZ BEAE F AT ARRI R i 00 28 3 8 v 7 1
X 5T R AL A K S AR B0 R 7 SR S e R pe it 1z k.

2013 4, Huang Fith [y [R] 4R 738 S0 2K LHR(PPE) R &4 4 FllF — 47 DBAS — %4k 5 &1
DB24C8 .yt A 3 % A4 AH HAT FHAS AT BRI E 70 T SR G 4% 6 [48]. Wil 2 Fas, 5401 4 #HLL,
6 MIPECIRER TS . M2 BIANFARNR(K . CI . pHy RO, 6 RIZEHIRIIR G 9 e omEr i g, Rtk n]
FH Tl 2% 22 3 S O A5 B
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Figure 1. Schematic representation for the fabrication of responsive supramolecular
networks from four-arm star PCL-DB24C8 1 and two-arm PCL-DBAS 2 as
a result of molecular recognition between dibenzo [24] crown-8 3 and di-
benzylammonium salt (DBAS) moieties
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Figure 2. Cartoon representation of the DB24C8-containing polymer 4 and the
homoditopic DBAS dimer 5. Also shown in schematic fashion is the formation
of the supramolecular conjugated polymeric network 6 and its disassembly
promoted by different chemical and physical stimuli
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FARME B LR BE - f i3 R ARE ] R 5R L) 3 MRS, Kk, RN - S LR R ER A 2
R HH—ARBAA U IERE ) SPNs #1EL. 2023 4, Yan &8 N E A ST T —Fhk 50k 3= 2R 52 1k
PRI T RE MR [49] o Wl 3(b) P, i 3 K 7RI ML e BB 2R &4 7 L&
WG > T 8, R A 2 IR B 5 R R AR AR R A% 1 BT A R A R ) T IR S M 4
SPNs-1-5. WIFT&RM], 738k TN SRR B2 (8] B AT = 45 6 0 S0 B2 R SHRAE AT, T s o 1
REMMERIL T RIFRIS e, IFREs A BARTIINIE R T LA TE .
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Figure 3. (a) Various noncovalent interactions with different binding constants construct SPNS with tunable mechanical
properties through their different binding capacities. (b) Chemical structures and corresponding cartoons of CP 7 and bicaquat
crosslinkers 8, and schematic representation of SPNS formed by Cryptand-based host-guest recognition of crosslinks

3. ()T EEEERMEFIEXNBEER BRI ETRNG S s H0Z BB ANHENMEFER SPN. (b) CP 7 FIXNE
BEHEZET 8 M FEHAFENFRE, UKRETET cryptand B9ERAIRAIZZELE) SPN 2 RHIREE
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MK (Cyclodextrin, CD)s&—2K 2K, HMHSE/KIMN A2 B A BK KIS RIS 46557, ©
BT 32 B TAEZR A T i 43 1 IR A WA R 50] [51].

2018 4, Harada 2 N FIH o-CD SBECK IR T R RER, BT RS T — 3 T2 5
Fe G SR A B R S VKB IR B8 #5[52] . Wnlsl 4 s, #EIR1E M o-CD 9 1 5 S AR E H I &
A 10 WA R[2]30 50 bE 11, Pt — Dl H 5 A2 B 431 (10 4 5 R R R PASRAS — R B A SRR
MR [215 e bEKE R 12, FEFLRI, [2058tSMTEZ R AV R B T B aEEER, 15 /KEK
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Figure 4. Chemical structures of the host 9, guest 10, pseudorotaxane 11, and the rotaxane-containing cross-linked SPN 12.
(b) Schematic illustration of the photo-induced transition from 13 to a deformed state 14

4. ER 9. FR 10, ERKT 11 B EITAAZEL SPN 12 BILFEEH. (b) KIFESM 13 BITRAKT 14 BEHREE

17

16
=B-CD @ = HEMA-Ad [ = hydrogenbond “»= HEA ¢\, = P(HEMA-CO-HEA)

Figure 5. Structures of poly(B-CD) 15 and HEMA-modified Ad 16. Also shown in schematic form is the host—guest complex
17 formed from 15 and 16, as well as the double network 18 produced through these interactions in conjunction with hydrogen

bonding
[E] 5. B(B-CD) 15 #1 HEMA f&1f#Y Ad 16 Hi%EH . TLAREERIF R RE TH 15 #1 16 ERMEERFHE S 17, 1L
BB XLEEEERSEREEENN ML 18

2019 4, ZWINLAIRIS], Zhang FA A R FATH& T — ML T B-CD 5 Ad E-EMAHM EAEH K
H A A BH53]. W 5 fias, TEEERA R B-CD 15 5k L NI R #2 B (HEMA) B it i) Ad 16 7]
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Figure 6. Chemical structures of host CECT-Ad, guest BCD-CHO, pseudotaxane, and cross-linked SPN containing rotaxane.
(b) Schematic diagram of the light-induced transition from to the deformed state
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4. BFHFRE - BREANES FREMMLE

W58 — K - HREIOIRIRER Y, WLMRAEGHER g, FA%E Sy Fikrhagit
&, FeRext 23 - FAREREAT IR . Bk, FETH07 R0 R R E B 2 B TS S S
HFA, AFRRE A AN S BAE FH A IR = A 4 T I G M 28 2544 SPN [55] [56] .

2012 4, Pappalardo AR S 4R IE T —Fh 3L T AR [5]75 & B AME R A @K SPN [57]. anl& 7 Bl
% T MBI BB R R R A 19 F1 1, 10-% &% Ak 20, 204 1M SPN 21. AFM 43 BTk i,
219 A1 20 I EE/R B 2:1 B, AT DUR SRR S5 SR M35 5] SRR BB SIS . thAh, ER
LI I AR 2 AR AT A AR R . Bea s GBI ESR IR iT LG S 21 S A
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Figure 7. Schematic view of the calyx [5] arene-containing PPE system 19, the 1,10-decanediyldiammonium guest 20, and
the SPN 21 produced via their host-guest-driven self-assembly
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Figure 8. Chemical structures of amphiphilic sulfonatocalix [4] arene 22 and MV?*-containing poly (vinyl alcohol) polymer
23. Also shown in schematic form is the supramolecular cross-linked hydrogel 23 prepared through 23 with secondary as-
sembled micelles from 24
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2015 4, Liu ZE NA LT — R sE AR [4]05 & 22, HEEWEHEIT A 4156458 BIRR I I R 20 285
Tk — 25 5 0BE 5 50 S T(MV2+) 3R LG 23 8 3 1 F A B B B = 4E M 48 S5 M I8 o
THRIK B 24 (] 8) [68]. Bk FED N © 22 Mpiss AAS::; @ @it ¥+ - ZIEIEMHSE 23 7 k4
. WKW, TERIKENR 24 BA R, FTCATEREE . S0 JE RN B8 7 i 5 2 A S5 AN [R] I  o%
PR, RIS T B Ay 1 B R AT A

5. ET#HARNE - RISERNBS TREYME

H IR — A A H IR TG RIRR ORI A, FEAMTEA Sk M 2 s ) B Bk P, mT RAYE
KA Z MBS TR FZAREEY), HH, ik o IR o A vT S5 2 2 s /N 2 R
A, #FRCE 2 A THSUKEFEZARERER, FEERAWH ST R A HE R H[59] [60].

2015 4, Scherman %5 A4fGE T —FhJE T DNA Z55F1 CB [8] 5 2R TN 2R 3 - - M4 FH 1) X0 I 28 7K
B EH61]. Wl 9 Fiw, BRI RIR IR IR AL 4P 4E 3 25, 261 DNA &8 26, Y-J% DNA 3C
2027, LLJ CB [BIRKIHHTIRGZHES, T LIS 20U 25 2544 17K BERE 28, A fu$E—~H1 25 F1 CB [8]
T AR ST B I 48 RS AN H 26 1 27 2[RI R FLAME ST I N 4% . F iR B, %X
W 2% 7K I 28 AT KR R R, FEAXFRIEAE R T DL A ) DNA 19X 28 i B AR DR - AR SE B
2% 29, TELF4EREEIE N U AT DARE 32 2 AR AT BRI 45 £ 25 (B {7 45F DNA R%% 30, JFH, BT 29 530 f]
FHEIBE, XN 25 K& 28 [FIR B & RIFHIAREYE, HUBRSREE, Hiflae /) e,
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Figure 9. Schematic representation for the double network hydrogels with interpenetrating DNA and host-guest supramolecular
systems
9. BB DNA ZLMEEZ AR MLELEMNKREMTHEEREE

2018 4, Scherman % A2 BIMIIREL 1K) R K, TFA T — L CB [8]57 =70 & B A FI S HRTR ) Ui
AiLT4E[62]. WIE] 10 Piow, xR GY) 31 BT R TIRelL, FHEM — S REGKRBIRL b, KIS
B 7 2551 O AT YR I B Y 32 UL CB [BIRIAHEATIR &, WA R -S4 Hh i SRS AN 233 B0 AT LA T
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Figure 10. Chemical structures of 31 and 32 and schematic illustration of the supercontractile fiber 33 undergoing supercontraction
at high humidity. Also shown is a photograph of the supercontractile fiber
10. 31 #0 32 ML FLEMFIBILAEAT 4 33 TSR &G THEBWE~EE .. BhEER T BWEAHENR A

2018 4F, Zhao e FHIBAFF & T —Ffuidh FH ) 77 V2K il id 2 T DNA DU THI A4 FEEE 7 9 oK, T T
B[ kA A E) I 25[68] . HAUKE B A RS R R S84 )3 A0 DNA g S AREE . [H] I
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Figure 11. The formation of supramolecular DNA nano gel and its chemical and optical power combination therapy on cancer cells
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6. ETHFRIE - TEERNES FREAMMLE

FESF I — JAN R A AR 7, HAXT NIRRT REE K, B 2008 R4 B AR, B4
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Figure 12. Schematic representation of the multi-responsive supramolecular gel 36 constructed from the bis (pyridinium)
dicationic guest 34 and copolymer 35

12. EXUMEREE A 34 FNSLIRY)) 35 AV Z IR RL 1B 5 F AR 36 KR EE

) e, 38
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G.2PF,
Figure 13. Schematic views showing the chemical structures of the pillar [5] arene-bearing polymer 37 and its ditopic bispy-

ridinium guest 38. Also shown in cartoon representation is the SPN 39 obtained as the result of host-guest driven
self-assembly and its response to anions
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2016 4F, Liao R FH4RIE 7 HETHE[5] 54 - MERE SRR T - 2R 51 1) 22 A R 23 1 S e S [66]
w12 From, K L(MERE) BH B 7 & AA 34 /MR AR I0 21 2 FE[5] 05 16 1 5% FR BE P A% 1% R R L 2R 4 35
AR T A TR IR SR 360 7E CHCIg Hh, IXAMEER AT LU AN SE 4 A4k LFEBURAE[S]
75 K (EtPSA) B 3 4 B AK T I R FE A A LR R 2K

2019 4E, Arunachalam FAt (1) [ S 15 T — R FAE[5]55 8 - mbme 3h i 3= 2 AR U L 7 (K BH 5 -1 i
MY SPN [67]. 4nf& 13 s, Seidid AL [5]05 k& AL [5] 05 et IR G4 37. J5k 37 SXAU(MENESR) 7214
38 7. CHCI3/CH3;COCH; (1:1, viV)FIE &4 iR G, TI43 SPN 39. Frfd) SPN mld i s inpy T 2 & fh i
P i LA S
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