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[ Abstract]Photodynamic therapy (PDT) has been widely used in clinic due to its high safety. The PDT process is highly oxygen—de—

pended, however, hypoxia,as a characteristic of solid tumors,significantly neutralizes the PDT efficacy and limits its application in

resisting solid tumors. In recent years, tremendous strategies have been devoted to overcoming the “fatal weakness”,tumor hypoxia. In

this paper, the latest progress of overcoming tumor hypoxia in enhancing the PDT efficacy are reviewed.
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N1 H (hemoglobin, Hb )/4F{b Ak ( perfluorocarbons , PFCs)
VB 0 SR AV g T IS/ 1 2R G W S AR R RLY
TN AL A ST 1Y B 2 — | X R K [
RERSAT A0 SRy “ N T4 il —20 5030 0, A AR

Wang P S5USF] ] RBC VR 844, Huil 1 — R A i 5 il
A W0 5 R T AR BB SRS, AT TR R SR BT (hypoxia
probe , HP) HIGHIGH & M FLLL (rose bengal ,RB) #: 4% & %
4 >KoHr (upconversion nanoparticles, UCNPs) | J-K5 g fL i)
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980 nm HOEHIA T, LW M HP 5440 s MRS I E il & RBC
WY O, BERL . BT O, MREEHE T, 808 nm OGRS, PDT %
W RS USTMG IR i FET- 53K 60%, USTMG fif
NIRRT R RBC T REAL e 45 & 4 i
D /D AR P9 B2 22 B¢ (reticuloendothelial system , RES) A1,
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Guo X SFFI ] Hb Ay 204K 5 Hb KOt BRI | W 35 ¢
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BRI, 1A4h CT-26 45 7 M i 45 S 7 R W IR Bt
PRAE VLT AMEOE (808 nm, 1 W/em?, 1 min) 48 I8 R v K B
T Oy, ERGTR T PDT DRk, /N BUA I BIFTE R
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it ., LDk 25 T G BB A A eI A 1003 A B A TR
(vascular endothelial growth factor, VEGF) Fll HIF-1a 323k 7K
SRR R R, PDT I AL
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F+% 9.48 mg/mL, MIMNAEATARET (singlet oxygen sensor
green, SOSG) WFFY R B | il 4 2514 F [ B3 1CG 8% LIP-1CG
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T AN T BB BRI (pH) A, A TSR] TME
TEMR R B AP HU PGy T A4 T S A, P,
AN TR P T R S VIR AR S TME S R S
A PDT,

2.1 SEAEAS M

i AL A (H,0,) BEBA RSN Oy, IR 240 B 1 4Gl 55
B AR IR N HL0, KT BH Sk I AN HORIF IR S
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Liu JJ 2552955604 M5 pH BUBZEIE % (B linker)
BCAL I IHC 2 2R B ) NCPs F-A B K5 (collagenase , CLG )
A I CLGENCP, fit )7 5 2~ (polyethylene glycol , PEG) %
H AT H146 T CLGNCP-PEG NPs, 4T1 faffa /)y A
WFFE T L, KA 1 REST CLGNCP-PEG NPs 24 hji,
AN TME {241 CLG R, TS S MEREfE ECM, T30
ECM S5 AN GG , T8 N B 7K S A I WL 21 B ey
[ m9eE N B UK P BRI, /N RS 2 SO 0T — &
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TR THAER SR A MR ST AT, BUA T R, 53
o, HERT 7 AR L, B O, T FE SR TE A S A ZE
Iy =,
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Tz itk (electronic transport chain, ETC)JHFE™, At filH]
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Yang Z 200566557 TIR780 K259 — H BUIK (metformin
MET) {3, 3 i 5 L N E -2 & — % (PEG-PCL) iR LA TE i T
PPIM 44KHi T (nanoparticles, NPs ) . Heth MET i B B2
AR AL AR A T TG DI 50 il 2 240 At
W, R4 MKN-45P S 4 MAE A 5 I PPIM B, 405 HETE
24 h INM 9.17 ppm TREZE 4.10 ppm , AHEZ T g 21 s ]
PPIM S5 /5,24 h A 5K 9.07 ppm AL FFE%] 7.17 ppm,
FH PPIM REAT S FAR R 20 AR S, farsid /N BRUAR a5 2
B4, PPIM £ IR780 4514 PTT tp[E] MET 3434 9 PDT /R~
o 0 SRR O S P R A 1 R KAY 2.4 4%, AR
Z T PPM 411 PPI A RIS 530 29 4.6 £5 57.0 i
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¥ Lip (IR780&TPZ) i /N FRZ 0t (808 nm, 1 W/em?,3 min)
WIRJG KR 10, KA PDT WY R EA R080E TPZ 1k
— A R A K

5 MNARRREFER>R

AR SO B S IR EE R PDT 1 4 Bl IR E T 4534,
EEG 2 BhigAe . —RIB TP O, i TR Bk
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HILTT I I TR BE— R AE . SR, BT SR R 204k T
I KB BE, Sk Z A RIS . AE ARSI BTSSR
JUAS S ) 1 . o] i g AR B O, 28t ik S 4800 O 5 A
2 = GO AL AL H0, B HLO 1 SR 38 2% 5 ey fi il
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