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Brief Introduction of Cr’" -Doped Persistent Luminescence Nanoparticles
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Abstract Persistent luminescence nanoparticles (PLNPs) can realize nondestructive imaging, detection, diagnosis
and treatment without background interference due to their unique and outstanding luminescence phenomena. In
addition, the emission wavelength of PLNPs is determined by their luminescence center. Thus, Cr’’ -doped PLNPs
(Cr-PLNPs) have attracted much attention in the biomedical field due to their near-infrared (NIR) light emission,
good tissue penetrability, and ultra-strong persistent luminescence (PL) excited by NIR light. In this paper, we
discussed the application of Cr-PLNPs to biological detection, imaging, and therapy, analyzed their problems, and
pointed out their future research directions.
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Fig. 2 Schematic diagrams of cell surface polysaccharide detection based on Cr-PLNPs-PEG avidin™'"

. (a) Preparation and

detection principle of Cr-PLNPs-PEG avidin; (b) ConA, WGA and PNA expression on DU145H cells and RWPE-1
cells; (¢) ConA, WGA and PNA expression on DU145 cells before and after treating tunicamycin
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Fig. 3 Application of Cr-PLNPs in vivo imaging'*®'. (a) Application diagram; (b) persistent image and
decay curve of Cr-PLNPs after photo-stimulated by LED
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Fig. 4 CrPLNPs-NH, used for in vivo targeted imaging™™ . (a) Synthesis, functionalization and in vivo imaging of Cr-

PLNPs-NH, ; (b) application of ZGO-TAT in cell targeted imaging in wvitro; (c) application of ZGO-FA in vivo

targeted imaging

0800003-5



£58%5 £8HI/2021 £ 4 B/MtEBFEHRE

W R LA ' T PLNPs £ il g 4 i 5 A% b i i H
/RS PLNPs A F] T i 96 09 10 965 06 4, 1 58 %
543 0] B DR UE I R o L v R BRSSO R R
AHEVE AP PLNPs HA SR M. Li 5% T
— e S T I M T A B K A L R A R I T B R K
IKHJE AL, WA T Ay B i =B AR Cr
PLNPs(ZGGO : Cr,Yb,Er) , H: 3 1 £ 11 #8 7] 53
FALIEH IR FA ThBEfb i) =144 Cr-PLNPs
) 8 AT R O S

SR, B — 80 ) Bk 20y B0 1] 56 W FH T 552 00 Jeb 8
QI Z 5 A0RE e BB BARK LR ). Zhao
S K BB PR A L T BT 6B 4% Cr-PLNPs,
5 0L 16 A 375 ) 5 R (LA AR i R 6 i 7 3% 1wl T
SUHE i) A 0 S A5 o e 17 %o o 00 L %) o S R 2 R
T3 hKG T P 8 S [ JSCAR 2 it 1 OURES [ AR SR

e AR B 5w 1 R {H 53 (8] 4y FE R 24
S LA B R BRAES . M2 R B REE R (MRD
BGRB8 1 25 0] 43 FE R0 R AT i A 25 1

HRGEM ORAEY . SHRERGHERIFALZH
IR EE 5 N 7/ T 7 s 08T 8 I T N S TR )
15 B A2 T [R] B LA 17 52 A0 AN g R
Wang %57 % & T B0 1 /N RSB Cr-PLNPs, 6
MRI i 5251 Gd, O F1HE [a] Bic 44 375 BH BT 1R 12 i 75 H
FEU LA T AR R OGO A%/ MRI U S 44 K £
EF(HA-Gd, O,-PLNPs) . Z R4 ALEA “ e i
Bk R R T1 AL MR A% fE 71, 8 HA 4
S P R R SR AR M 2 R B
HEEE L, Lu %% Pr 4t 249 Cr-PLNPs
FE KA &R .8 . TaO, 7B B F 1T AL
W2 3 (CD B g 18 52 7, B S10, $2 & 2B P A
25 MR 4 B, FF B ) BE AR cyclic-Asn-Gly-Arg
(NGRO A fE R T &4 7 450 1) 2 4
BB EF (NGR-ZGGO ¢ Cr, Pr@TaO, @SiO,)
LS5 Ca) ]y i BB AN AL B 58 20 K R & O
[ 5(b) JF CT # 2 2CR L 5 (o) ], iR SEBL T ff 98

/0N B 1] AR

(@
Ta(CH,CH,0) APTES 1.8C-PEG-CM
2 Peptide
2GGO:Cr,Pr ZGGO:CrPr@Ta0O, ZGGO:Cr,Pr@Ta0,@SIO,
D
/ NGR-ZGGO:Cr,Pr@Ta0,@Si0,
e anmnone SC-PEG-CM
@ nGr Peptice
®) ©
8000 - —— Emission
- == - . . . . .
- ”~
0 024048072096 12 i/
= 6000+ 304 7
2 5 -
£ 5000+ T /
£ 40004 31 il
g 3 o
e ] > S
£ 3000 5 104 ; (
2000+ *///
1000 04
0

200 300 400 500 600 700 800
Wavelength (nm)

00 02 04 06 08 10 12
Tantalum concentration (mg/mL)

¥ 5 Cr-PLNPs I T2 A B4, () ELSH NGR-ZGGO : Cr, Pr@ TaO, @SiO, 1% if; (b) NGR-ZGGO : Cr,
Pr@TaO, @SiO, ¥RE L & 961 DL B A4 M 3 08 S s (o ATl i i Ve B 1 ZGGO ¢+ Cr, Pr@TaO, @SiO, 1y
CT K& UmED F1 CT A

-

Fig. 5 Cr-PLNPs applied to multimodal imaging™® .

(a) NGR-ZGGO : Cr, Pr@TaO, @SiO, with core-shell structure;

(b)excitation and emission spectra, persistent attenuation images of NGR-ZGGO : Cr, Pr@TaO, @SiO,; (¢) CT
images (inset) and CT values of NGR-ZGGO : Cr, Pr@Ta0O, @SiO, with different mass concentrations
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Fig. 6 Cr-PLNPs applied to PDT"" . (a) Synthesis of Cr-PLNPs-SiPc; (b) absorption spectra of Si-Pc and emission

spectra of Cr-PLNPs; (c¢) tumor growth curve after PDT
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