hitps ://hxsj.cbpt.cnki.net fb2#i83  CHEMICAL REAGENTS 47 B S ]

WmLisa bR MBI EMEA M ERIE T PeI N

KA, FIUE RABE R, SHaR FacE Bmt Zme
(NZEHBHE R BB a A3 TAZERE, b N HIE X AR 590 TRBEART .G,
W 3k 014040)

FEE P2 WAL 5 A T BAR LR S0 M A AT Fs vk IR R B AR S 2 R e M IO 2 W A B RR I B A, A A R
FWk T HNA Wt 8B4 BRI KB ( Rare-earth-elements-doped Upconversion Nanoparticles, REEs-UCNPs) =47
LR AV AR S 2R T — 5 T 25 Lt , HAa Il A 0 1) M | 5 9 14 338 SR R AR 9 A W HE b
T HZER T REEs-UCNPs 78/ 2y W& s r it REAOVEF , L e L) REEs-UCNPs S 2k A (14 i 25 Wi 15 5 51k 223897 VR
WRIGIT JEEN TR T MG BE IR T BB A L EUIR , LW IR A & REEs-UCNPs 78 B8 25 W) 5 50 1697 0 0 B I 9T . 2
fit: REEs-UCNPs il &8 55 55 N FH I & SR AL 2R | 516 2 Iobss 245 W0 A% 4 Al D3R i F e 4 S8 8%

KRR M T IBTR AR AURATRL IR 25 WAL 5 2 B L )

FESES:0614.33;TB383  XEAHRIRAE:A  XEHRS:0258-3283(2025)05-0066-08

DOI ; 10.13822/j.cnki. hxsj.2025.0029

Application of Rare-earth-elements-doped Upconversion Nanoparticles in Tumor Drug Delivery Therapy WU Yue® , PENG
Kong-hao" , ZHAO Wei-xin' , GUO Wen", GAO He-ran", LI Shu-rong"", PENG Wei**" MENG Pei-jun”"" ( a.School of Public
Health ,b.Engineering Technology Center of Hygienic Inspection and Assessment of Inner Mongolia Autonomous Region, Baotou
Medical College,Inner Mongolia University of Science and Technology , Baotou 014040, China)

Abstract: Tumor drug delivery treatment technology, owing to its characteristics of targeting ability and controllability, and its
remarkable capabilities of enhancing drug stability ,improving drug solubility and bioavailability, has brought new hope to cancer
patients.Rare-earth-elements-doped upconversion nanoparticles ( REEs-UCNPs) integrate the functionalities of energy donors,
biocompatible carriers,and drug delivery vehicles. When REEs-UCNPs are used for drug delivery,they exhibit distinctive targeting
capabilities , efficient delivery efficiency,and low biotoxicity. This article mainly focused on reviewing the roles of REEs-UCNPs in
the process of tumor drug delivery treatment,as well as the current status of the combined effect of REEs-UCNPs as carriers and
chemotherapy, gas therapy, photodynamic therapy and immunotherapy, etc.in tumor drug delivery process. The purpose of this
paper is to provide scientific basis for in-depth research on the application of REEs-UCNPs in tumor drug delivery therapy,as well
as the preparation and application development of functional REEs-UCNPs. At the same time, it aims to explore new ideas for
tumor drug delivery related therapy research.
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PREF R 025 DOX B, 1 T s/ o) 1 5 40
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V1R 325 FEE T 3 490 DR 280 A 8 26 0 R 25 e R i g e S
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Fig.1 a.Synthetic schematic illustration of multifunctional
nanoprobes ; b.Processes of miRNA detection and

target-responsive drug delivery'?’
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Fig.2 Schematic illustration of the D/UCNP@ , AuNCs
nanoassemblies for tumor microenvironment-enhanced

ratiometric NIR-II fluorescence imaging and

chemo-photodynamic combination therapy"*"
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UCSSDH SE8E T i (9 4 R0 Ak 24 3R 97, [ B S 3
TR A 33 15 . 2024 4F Ning 25 %3+ T
— M2 iRE L9 K- 5 (MUCEN) 528 1Ok
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Fig.4 The illustration for synthetic route of UCSSDH
and NIR light triggered and TME-activated intelligent

nanoplatform for synergistic chemo-photodynamic

therapy of tumors"®”’
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A AT e A K SR D BUEIR YT
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I NO Bt 2 NO <k, i THEX FRE5#4, NO
SRAERIRS) S, DL 194, 42 wm/s B 1 SE 3

Py,
Ao
o® 'o“f" {85
Cholesterol o4+ D
b NOBF, GSNO »~CORM g o
— — — w
Gl DOPA ° 7 O;és
a}"a»\g'o"c’

» ?
Lipid mixture

OA-UCNP UCNP DOPA-UCNP@GSNO  LIP/UCNP@GSNO/CORM/FA]
i (LUGCF)

oS~ J;r Ko {175, CO&NO gas therapy

™ csno (O 0 - N )
PO NCON = ! . i
X ) = || A%
CORM b = CO&NO 1 ’
DOPC -

DSPE-pEG DSPE-FEG-FAL | \§ "

» H
Lipid mixture Colon cancer cells |

808 nm light

B 5 LUGCF &SGR E

Fig.5 Schematic illustration of the synthesis of
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