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Abstract

Stimulus-responsive luminescent materials, as intelligent materials capable of converting changes
in the external environment into observable optical signals, serve as a vital bridge connecting the
physical world with information sensing. This paper focuses on three major systems—pH-respon-
sive, force-responsive, and light-responsive materials—and discusses their core response mech-
anisms, material design strategies, and recent advances in applied research.
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Figure 1. (a) Solid state fluorescence “on” behavior of ACN 1 and four-dimensional (4D) fluorescence encoding; (b) The
response mechanism of LET-15 in acidic tumor microenvironment
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Figure 2. (a) Molecular structure of PIHN and fluorescence photos before and after acid stimulation in different crystal phases;
(b) Fluorescence emission spectra of compound 6¢ at different pH values (pH range from 2 to 9)
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Figure 3. (a) TPAC molecule; (b) The force stimulus responsiveness of AD-TPE molecules
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Figure 4. Ring opening and closing isomers of diarylethylene derivatives under illumination conditions, and their crystal photos

E 4. ZFECHETEMARFG TARARFZGE, RERERA

20

DOI: 10.12677/ms.2026.164069

30 PR


https://doi.org/10.12677/ms.2026.164069

LZh=yji}

JCRPE AT AL R REAT RIS B 1T M 0RTE, Herh, eI SOV SEBIDE A RE B A R Y
HERPZ . Irie S N[52]6045 1 — RIVEREVL A 1) =07 5k M RATEY), 122K T HAPIFITA A
Wt R NI FARRER, JETTE 365 nm HAMCIRG T, 207 IR AR IIRE, fEidt
PR PEAG 2R, BEMI5I A 1RO G 5 A GE R Z00 , #8200 BRI RHE 8 L t (Bl )
[t 20t B gk (A ot EU R R AR (] 4 FoR)s Rz, #ERT 500 nm BT WOEHEUK T,
T XARE BTIRE, SCBAR G RE . MIOCRIBFR N AR i B il FTHRE LR ksl
75 Dhy S8 A0 P T L TS P S PV )

JEAEBE L BIBA[S310 K 1 — R USRI L@ SRATA N TPE-AN, iZARHER & N RILH T — A
JERPBFMA NI A CAT N B 5(2) s, IR T L FARS HOIEH) TPE-AN A, FE205d — g i A (5%
SMEHRSE, TEAR B SEI SR 5Ok IF H AT Lodid 150 °C P i B 28K S TR BIA SO IIRES . 4t
PLERIR T, AATIA P AR IR AL 1 I IR AN AR A IR 22284, T RO RN B 30 T TPE-4N
D FRMKAE T RUMA D TRIGAA, R RICE A W TN T2 S0 & 1R AL A
NV BT R S B ROCH R R 15T B

B AR S41 B T AR EMESRATAEY) 1, IR IR R A AR 1A
Wk s, AT BEAT ARG, DLW SR Bk ot — 0k A S i, Jf Bl bl
SARERETT TR 2 AR RS -1, PLQY AT — @ RE MR T . AT B LR E X — S5 R A
PRUONRAE 7O RS, RS0 AN 25 A LR 1 B b AT G5 A AT, R WDBIR R ™ A2 25 il ) SR R 2
W30 TGS T FEZS), BIAERION D 7R IERERS . i s 1B T IeK a0 1718z
FB b, OB - MU AT e it 7B AL A o

(@) Before photo-triggered  After photo -triggered (b) YN ,J\r f
L
UV light/ — | | —
Acid vaporL B 6s 12s

Plastic bending <

Fluorescence J
enhancement

\ \ :me
‘@\@ i -
18s | 21s |24 x‘27s

Figure 5. (a) Fluorescence photos of TPE-4N before and after illumination; (b) Compound 1 crystal light stimulus response
behavior
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