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Research Advances of Host-Guest Supramolecular Self-Assemblies
with Aggregration-Induced Emission Effect and Their Applications in
Biomedical Field

Tian, Xueqi Zuo, Minzan™ Niu, Pengbo Wang, Kaiya Hu, Xiaoyu™
(College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106)

Abstract Host-guest interaction, as one of the most important behaviors in supramolecular self-assemblies, is often used to
construct functional supramolecular materials. Based on host-guest interaction, it has become a hotspot in supramolecular
chemistry by utilizing macrocyclic hosts and guests with aggregation-induced emission (AIE) properties as building blocks to
construct supramolecular system, which can be widely used in drug delivery, cellular imaging, biosensing and so on. Accord-
ing to the origination of fluorescence effects of supramolecular assemblies, either from the host or guest molecules, the recent
S-year advances of AIE supramolecular self-assemblies based on host-guest interaction by utilizing macrocycles such as cy-
clodextrin, calixarene, cucurbituril, pillararene and other water-soluble host molecules are summarized, and their applications
in the biomedical field are discussed.

Keywords host-guest interaction; self-assembly; aggregation-induced emission; cell imaging; drug delivery
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Figure 3 (a) Schematic diagram of the preparation process of the DOX-Loaded FMSN@CuS and its intracellular drug release process
and (b) CLSM images of SGC-7901 cells incubated with DOX-loaded FMSN@CusS for different time
Scale bar: 20 um. Reprinted with permission from Ref. [32]. Copyright 2017 American Chemical Society
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Reprinted with permission from Ref. [34]. Copyright 2020 Royal Society
of Chemistry
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Reprinted with permission from Ref. [38]. Copyright 2017 Royal Society
of Chemistry
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Reprinted with permission from Ref. [44]. Copyright 2017 Elsevier
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long-term detection and inhibition of bacteria

Reprinted with permission from Ref. [47]. Copyright 2016 Royal Society
of Chemistry
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Reprinted with permission from Ref. [53]. Copyright 2017 American
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AN K OB 1 B 7K 23 im0 K M P 25
DOX, Z&A4k4>F PTPE H[¥] TPE £ [H5 DOX Z [M{F7E
RERFLRE SRR RN, 714 M P 3 i 55104 P A
i pH SRR, s28l DOX B, B DOX B
L TR R 1L, AT SEBAR ROLIEAS. Seh 4 R
F W], EPR RS Z AN KN o] 78 i g 4 i o = BT
REZE K DOX A4 Py i B B[], AT A 2303 1) HeLa 41 4
B, DRI HTE 2544 R R R YR 7 R A VT 1) . FH A 1.
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Figure 13 (a) Chemical structures of the building blocks
(CBJ8], PEG-Np and PTPE) and the preparation of SNPs from
CBJ[8], PEG-Np and PTPE and (b) schematic illustration of the
imaging-guided drug delivery

Reprinted with permission from Ref. [60]. Copyright 2017 American
Chemical Society
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DA 5 TAEM R A AL S AR5, Ok V2 B T AN [F) 4
B, WZGWniatn . AR AR SO IR AE R A
KT, BBk 2 558G FREgRs 7, 2
PS4 745 HUHEZE 44 L (SOFs) I AR BT, 2018 4E,
) PR R SR TR S AT O T
BUEHE. AR CB[8]5 Wi TPE ATAEMi I 3 %44
FEAER, 7EK AR R T B i R 7 7 4%, JF AL
BE— 30 HE B o R G > T L TR AERIK, 3748 T B
T A B AR N Ay T LG R G, A LA -
SRR T L AE 200 i RSAZ 5 TS A 9 B FH AN

2019 4, XBEA U BAOHRIE T —Fha] T 540
il DNA B EIKE T 4E8 5+ A PHES (2D SOF),
fATIERE CBISWE N T, T A—AZKIF Ry
O HF B =g 0 H R R AIE KR 1.
CBI8]#H1 7K 2 fias 1 7] B 2% 4 7 A =8 &5 0 1) A 43 1
BM, Jf H AN B AR 2 18] DLkt B HES, e &I ik
FaE ) e M2 S50, R RERIVHBIET AIE 2L
i Hd B AR e SE % DNA Bt B A 1R 58
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G SRR T, B3 2D SOF Z5HHmiR, 7k R5%6
Bt R A AR R, WFFCRI, 5T pH Al £ R AR H
AR A R, RS IR & S8R R
filk. 1K ZPCMARLL, (#i% 2D SOF A AT AAE A4 i
ATARALRE, Rl DU E NIRRT A g, i
BT AIE HO TRV ED AR E SR T8 7 ik
24 HFRIERER

IR, & CEREHFRE T 2METHTRES
AILE 4 FAH EAE F ) 35 & R e ek & T 40 i 15
2014 4, ZIFEA S KM T —FE TR &
BT ZE B0 TPE-NP Rk B8 1 1 B 45 1 10
TPE-PQ 1= Gl TAKIAR, K T 40 i 1k
BB 14). ABATELR A R IR I 2T O E e AL 7K
A6 B(AE N ER ST, TPE-PQ 1E A%
¥, ERME ST TR EY) AHOTPE-PQ. AH A
A pH WaNE, {EERMEAE T, AH L RRER 4R 11
WRIR, SEERMRLK AR, TPE-PQ M AH =55 H,
M LM P 25 2R 0T D55 el v A 5 ] S B e A
FAHHAER, Kk TPE-PQ 5 TPE-NP kA= B faf 4 F5 52
PR SR, B, AT ORI S Ih e BRI S]
J5 18 FAA T TPERTAEMI AR 1, WIS T — R4
TR R ERAE AW LUK SR E &A1
FHEAMER, FEOZE R RERE N LRI E
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By, WY BEE, AR EAAN 43 nm FF9K
RIUREL, 1Z AN KRR AT ¢ HeLa ZH 7718, X HeLa 41l
BEAT R AR, (AT AR ' ) S LA i AR

3 o
Q\@ TPE-PQ @/Q
SO 0 O Of~opAis

Electron-deficient |

O{Na B > ot RN
St VQQ/Q Charge-transfer mterctlons HIQ\@;/
: - —— -
=Ky e S . 7
His H ‘\ \ NS
CiHe % ): ; N ;{
oo ol SN O
Na O i z | &
AH e ”L%NO TPENP, r{"
“ 3 o m N
OO O | El i rich 5

ectrons
S WEPN o4 s WP ¢ o

B 14 RS YIKE[6]75%E AH. TPE-PQ. TPE-NP f{k 2

gitt el

Figure 14 Schematic illustration of chemical structures of
model compounds pillar[6]arene AH and TPE-PQ and TPE-NP
Reprinted with permission from Ref. [66]. Copyright 2014 Royal Society
of Chemistry
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FARSF—u 5\ TPE F T4 N 96, 55— 5l
AN =R BRIV DO 2k i i B a AR Y, I S5 A PR
RS BL A A (S 7 R Rk T e iR R R1, BT
TPE s 2R, Zfe itk R AR K. d—5
B 5T HUE 254 DOX it WAL BB T 415155
R — AN b, T TPE M DOX J:PIfEAE R A%
i, SRR, Rk Rl AR 50 nm
FEAGURRLT-, TR RIR IR T, WAt b 5 33
DOX %%, [Fif DOX F1 TPE X IAlfiE EAL 3 2%, K&
WE RIS, % AIEE 7 TR RIS iR T T—
A, SHREEIZTT B R X

A 4R 12 R AN SR IE T — Fh AT 2 5 o
PEM) AIE H 73 TA0K R, oA T 259185 (A 16).
FIFH A Z B[S 95 %% PS-PEG-Biotin E A&,
TPE #12E4) PTPE {E NI T, M T WisRMEE ST
RRILEEY) P5S-PEG-BiotinoPTPE, I3t — 5 4 4135
FANKRL T F TR 254 DOX, SEIL 6wl % K 254
BIER R, FIFE, 2017 SEM 00 E R RO T — i
O B P TR AR R, AATTE R T AU R
BRAE[5195 18 T AARAE 1A SeSe-(P5),], FH: A il Al X
AE N TR AW 28 B AR T s B 25 4 B
JC. [EI B TEIFE BT R v 9 WK IR DU 2R I 2@ AT A4
YENEAR(TPE-(Im),). Wi E XA/, S8 A A
AIEE PEFMEME S FREY. XA TR E
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Figure 15 Schematic illustration of synthetic route to R1 and possible cellular pathways of the dual-fluorescence-quenched R2 nano-
particles
Reprinted with permission from Ref. [67]. Copyright 2016 Royal Society of Chemistry
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Figure 16 Schematic illustration of the formation of SNPs self-assembled from the amphiphilic supramolecular brush copolymer
PS5-PEG-BiotinDPTPE and their use as drug delivery vehicles
Reprinted with permission from Ref. [68]. Copyright 2016 Royal Society of Chemistry
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G2. RIS =%k Ha 1fE N AT, L G2
TE R, WREES TRAY H4DG2, i mAE
Gt T O IS BRI RS T 0T DUBEIR Pe—N 4,
SEES TRAVAE, LR RV, ZI A
B ERAER SECAAEFAMS A, @ity 2E B AR
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Figure 17 Schematic illustration of the disassembly supramo-
lecular polymer induced by the stimuli of competitive guest and
bromide anion

Reprinted with permission from Ref. [70]. Copyright 2018 John Wiley
and Sons
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R T FLEEZG ik R G 18). AT e Sef5 3]
— P33 — H A K 2 TR R T FL e (1 42
TES i SR A FLEE(MSNB). 3 — B 78 R | 43 7151 A
HA AIE MK TPE oAl 1,3-  F & 28 JF R mk
(MBM), T BH & 7 /KB HERIEAE[6] 75 B (AWLP6) 5
Z A MBM 0] RUF 1) EZAARMEH, M T —Fhi g
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BAFHI 2 EE R ), BRI BB BUEZY) DOX, 4
DOX>DF-MSNB 4bF R 1 pH FR 355 it , AWLP6 A 3
FRIRAR I T 5 AR NI, BN R RARIER, dhm
T DOX AFENIE. A SLIGR B, %34k DF-MSNB A
B RAFEDIRZS M, BE R 4 f5 58 s Z
ey, Rk, XMk R R 1R R 1 41 Al v
W GSH R B 2540 RRSE Mg 4n i, T HLk
REfE GSH A A& AE D6 Y sk R 67 s AR X Fof
LM ERAG S 25 T — B TR R, MBS
YRR T £ S 2 ThRe WA LA SR 4t T 3
%

& 18 MSNB 7£ GSH/pH X 3~ H T 8 va T7 K 4 i %,
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Figure 18 Schematic illustration of MSNB preparation for ap-
plication in GSH/pH dual-stimuli responsive tumor theranostics
with simultaneous cell imaging

Reprinted with permission from Ref. [71]. Copyright 2019 Royal Society
of Chemistry
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Reprinted with permission from Ref. [72]. Copyright 2016 American
Chemical Society
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XD, RZH AIE AW FE 7 9 RHE D e
PEV ATBRARTE . ARVIARS RS 0, — e R BRI
TR R, AR BE LI 28 1 N B2 AL S IRt i)
ZUihetl, AR BT, & BURA 5 BRI TR 2%,
I HABOE RRAEAE T 2% SRAEE, DLBU™ LT,
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B S ERE I B 4, xR AR R
PNEHE T3

BT IR 8, D TS ALE B4 AL 2R N B
ARG REAEL, T B RATROZAEE T ()R
& RIF/KIEVE S LA R 7> TR &R, DOdE A f
RBI IR BERAE; (2)1E— 4R 5 AIE MORHT 20 75 fir &
RSk (3)F = RIS 25 F 5 ThRERE ], 4k XS A
TR IR N SRR, 0 bRE . MERESE, SE
DAL T REAL [F) R BEAL I BE AL (4) 7870 M T 70 T4
AL IR, Wit& A TR, TEEM
SERFRRTERERIALRL, IR KA RHE (A Y A I 1] i B e
KB A, (e T RIS A0E, By TRt
PORHEAE DB UK R RIRIEE P, 1E30 2005 Science
e ESRH 25 AN H R ) H 22— f2“How far can
we push chemical self-assembly?” , &5 2, #5F1b
OB T HAME AR IR, T ERE A4k S
5 AT E TR ER.
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