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Application of pure organic room-temper ature phosphorescent materials

YIN Kuo, YE Zizhan, MA Xiang"
(School of Chemistry and Molecular Engineering, East China University of Science & Technology, Shanghai 200237,

China )

Abstract: Room-temperature phosphorescent materials have the characteristics of large Stokes shift and

long excited-state lifetime due to their unique triplet state luminescence mechanism. However, the applications of

traditional room temperature phosphorescent materials are limited by the biological toxicity and

environmental pollution of heavy metal atoms contained. Pure organic room-temperature phosphorescent

materials, with low production cost and low toxicity, show enhanced luminescence with abundant colors via

molecular engineering of flexible structure design and modification and have good application prospects in

anti-counterfeiting encryption, organic electroluminescence, biological imaging, sensing detection and other

aspects. In this review, the recent research progress of pure organic room-temperature phosphorescent

materials in anti-counterfeit as well as information encryption and save, organic electroluminescence,

biological imaging and sensor detections were summarized. Finally, the existing problems and the possible

development directions were discussed and prospected.
Key words: organic room-temperature phosphorescence;

anti-counterfeiting encryption; organic

electroluminescence; biological imaging; sensing detection
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Fig. 2 Structures of Poly-BrBA, Poly-BrNp, and Poly-BrNpA
(a); Letter written using Poly-BrNpA aqueous solution
before and after drying, upon light irradiation at 365 nm
(b); A number "8" written using Poly-BrBA aqueous
solution (outer frame) and Poly-BrNp (cross-bar) aqueous
solution, taken under different light irradiation (c)**!

1% Z G RHE B PR i 2 45035 1 i R an 1l 3b
ﬁ%o%%ﬁﬁﬁ*“W$4ﬁTHM%ﬁm§@
BOEh B (MCzT. PCzT. BCzT Ml FCzT ) 4 ﬂﬁ
J, 7E 365 nm LAMTHRE T, FRERNETF
Lkﬂxﬁﬁﬁﬁﬂﬁﬁﬁ@u&imﬁﬁﬂﬁf
] ZE SR B a], B O P 28 43 0 AT s <17 “117, “H”
“E”. CCTL U1 SEAFTAE, T R 2
B 0 /i o A K e W BB A A, IR ST
RO S A R

2019 4£, GMELCH 2P HfGE T —Ffp A &4
HEE (>700 dpi ) FIAT 55 G 5 199 375 BH R 1A AL RO
br%&, HIEDLRHENEIR I (PMMA ) b E£1k,
N4,N4'- . (Z5-1-F5)-N4,N4'- ~FFE-[1,1"-BE K ]-4,4"-
e (NBP) NEMW, it FEF R 2 —Fh

B SHAZR , IR 900 nm B AL
B, ROCZMTHREL R T 600 nm JE R4 H <2 .
DS SHEE S:0E P45 AT BEE R S E EL TS DS )
WARSE 2 AR AOC R R RS, BrdE B EI2 o s
NP S0 SRS SO BN E R EAW B eI R L
AR . W 4 PR, X bR AE Y 1 15 2
SRS RICH RSO Sk, IR HEY ., &
W SRR PR T LU AL G 25— R R I e AT
e b, AR Z R T AR5

C

\/'\/\/ Compd
—OCH; MCzT
0 » —OC,Hs ECzT

—OC;H; PCzT

—OCHy BCzT
—OCsHu FCzT

Photo-activation region
uoI3a1 uoneAnoRdq

Bl 3 e ilsrrait (a); fi] MCzT. PCZT. BCzT
1 FC2T AT Z Bt (b); JAFBEE
BT B O I S 8 78” (¢) Y

Fig. 3 Structures of molecular rotors (a); Demonstration of
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Fig. 12 Photoluminescence spectra of HA-BrBP (black), HA-BrBP/N, (red), CB[7]/HA-BrBP (light blue), CB[7]/HA-

BrBP/N, (pink), CB[8]/HA-BrBP (green), and CB[8]/HA-BrBP/N, (wine) in aqueous solution at 25 °C

(DAPI) (¥ ) T @ARMIA% . MitoTracker ( ZOBIRLL (03 EAF4ET)

(2);

Phosphorescence spectra of HA-BrBP, CB[8]/HA-BrBP, and CB[8]/HA-BrBP/N, at 298 K in aqueous solution (b);
Confocal microscope images of A549, HeLa, KYSE-150 and 293T cells incubated with CB[8]/HA-BrBP (c); Confocal
microscope images of A549 cells incubated with HA-BrBP (d); Confocal microscope images of A549 cells incubated with
CB[8]/HA-BrBP (e), 4',6-diamidino-2-phenylindole (DAPI) (blue) was used to stain the nuclei, and MitoTracker

(Mitochondria red probe) was used to stain the mitochondria

[39]
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