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Abstract: In virtue of the separation of excitation and emission, background-free autofluorescence,
large area imaging and convenient operation, persistent luminescence nanoparticles ( PLNPs) have
attracted widespread attention in the field of optical diagnosis. However, with the increasing demand
for integrated diagnosis and treatment, the single function of the existing PLNPs limits their techno-
logical breakthroughs in the miniaturized and integrated diagnosis and treatment units. Herein, in
this review, PLNPs which can meet the integration requirements of biomedical diagnosis and treat-
ment are discussed. Then the design strategies of developing these nanotheranostics are elaborated.

Finally, the research opportunities for PLNPs nanotheranostics are prospected.
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Tab.1 Comparison of design strategies of persistent luminescence nanotheranostics in terms of particle size, morphology control,

dispersion, heat treatment temperature and afterglow time
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Fig. 1 (a)Synthesis and functionalization of the hollow near-infrared( NIR) PLNPs. (b) — (d) TEM images of the synthesizing

hollow PLNPs on 150, 300, 500 nm-sized carbon spheres, respectively'®!. (e)Schematic illustration of fabrication of

hollow mesoporous PEG-Si/C-DOX NP
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(a) Schematic illustration of the preparation of the mSiO, @ GGO for multimodal imaging and cancer therapy. (b)UV-Vis

absorbance spectra of mSi0, @ GGO nanoparticles, free DOX and mSi0,@ GGO. (c)Release profile of DOX from DOX-
loaded mSi0,@ GGO nanoparticles in PBS at 37 °C. (d) Cell viabilities of the mSiO, @ GGO nanoparticles, free DOX
and mSi0, @ GGO-DOX against HT29 cells at different concentrations for 24 h'™’. (&) Illustration of the synthesis of PL-
functionalized MSNs. (f)FESEM images of mZGC. (g)TEM images of mZGC. (h)HRTEM images of mZGC"*!.
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Fig.3 (a)Schematic of the preparation and surface functionalization of ZGOCS™'. (b)Schematic illustration of the synthesis of

the core/shell structure nanoprobe Gd, 0;@ mSi0,/ZGOCB!™’ .

Ga,0,: Cr'* @Si0,. TEM images of ZnGa,0,: Cr’*

nanoparticles without calcination(d) and ZnGa,0,: Cr’*

(¢) Schematic illustration of the synthesis of Si0, @ Zn-

nanoparti-

cles after calcination for 4 h in air at 600, 800, 950 °C ((e) — (g) ), respectively. (h)SZGOS nanoparticles without

calcination. (i) — (k)ZGOS nanoparticles after calcination for 4 h in air at 600, 800, 950 °C , respectively'*!

2.4 HKEAFKZIT
K B LS8 & —Fhal B FP LA _E 4K
R LUR 22 A LA HES 38 15 B 2H 2% 10 5 X A R R

AT R/ I Pl 2o AN [5]  9 R AR 2R 4L
NI N CIE R S p R E S E 1P 6 NG K U
FREPE R WRRESE N W, BT e ik



$12 4

FEali, A KAEGRIZYT R RS SRms 5 R WTE  Jig

1619

TR L AR 1 2o A2 FH B 7K R B A AW 4 oK )
(IR , SR I S i A 40 K B A I 25 M 35 50 v
PHT 5y HA03% . 2415 A 22 —Rh R A
SRN KA IR AR FH 1 20 2% 1 - HLAT JE4S R e itk
AR T RE RBP4 R 1A T 42 B 148 8 EL AT %Y
JrH) 12014 4F Chen 544 T — ok v
YKL -5 T e 3 (R 2 2 AT S e 2
FEHBAAKRL T, T FHAE AR P9 22 5t R R e 4l A0
ARk (& 4 (a)) ™, 2008 4F, Kim %858 T
ZURER AWK AR E ST &, MBAEREY
HORFTRLH 1 Fe, 0, HK AR T T R AW Bk
AREMES | S B THE AR (E 4(b) ) 7,
2017 4%, Qiu ZF4RIE T —Fp i L Se 4 gk b4
LRI A HE 2 K A Rk A 1 2 Ak 40 oK A1 32 3 2k
gha A B ERRE, 980 nm BB TIUK ,
JEAE 700 nm bR A, DLSCIA Y B 11 B £L

(a) ®QDs *MNPs

(b) Doxorubicin P& .. B -~
P # A 7

: ° o e ~'.
. D %
Fe,0, or Rt
CdSe/ZnS NPs i
PLGA
Evaporati f
organic solvent
L) =Y .
s s et |
(e PLL-PEG-FOL '-t'.‘,'.r

Multifunctional
nanomedical patforms

& 4

(c)

NN

S Bl - bt AR T — R AR R TR B R
SR IE AT T I ER 1 4B A K A b
YRAARL RN B 48 9 K A ORL R B K S R, OF B
T DTAB( + b dt = H 3L b ) Hh R 28 &
Wik AT A2 BE S R A M 40 K B R} AN
A R K A L [ B 4 AL 25 AE DTAB R A
i X IR AR B Z5F F PEG (3R 2 B ) X 40
KA RIAEM (K 4(c) ~(d)) ., PEG H
HREFWKEYE i, 51 2 H Ly d s
A R R AR PR BN AR R W R B
T A R 0 KA Rk B8 A 9 K A sk 19 2 TvT 48
FNOAST kb ELA 40K P 45 ) 10 K A 4l K
1297 RIAT LLIA B TE A WK N 8 0 204050 ) 52
R E W BOR AR = T AR Y R S B, IF
R T HAE A SR AE 2 W T2
Wi,

PLNP
UCNP

PEG

» .

(a) CS-SPs( core-shell supernanoparticles ) 9K S B T s 2 e 1) s (b) ZIIRE R G W 9h K 57 1 At R ;

(o) WORFAREST BABMIR B ; (d) QORISR RGBS i
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