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BE BHH: F AL L& Eer s = X (Near-Infrared 11, NIR-I1) 3% 56 s AZ ML 4 69 % o Ak AL 57 A2 B4R, 3845 L £ BT % NIR-IT % £ F K
SAP 0 B AOR . i 44 NaGdF Nd@NaGdF, % & #i#:(Re NPs)F= 3 L84 - # & T8 2 B 4 (Polylactic-co-glycolic Acid,
PLGA ) A3k, ) A & 4% & F B #4445 ( Transmission Electron Microscope, TEM )#e 3% 3¢, 5844 4547 Re NPs % %42 3¢ St 12 46 . PLGA
EMERG T 50 F it b5 B A4S a8 & T 24145 (Scanning Electron Microscope, SEM ) X 4448 48 3% 5 #7 (Energy Disper-
sive Spectroscopy, EDS )it 47 £ AE . #) J % 9F 538 5400 £ PLGA # 3% 49 I+ & 2 ( Doxorubicin, DOX ) 3 # #= DOX B3 H oL, 2
¥ 3 - F 52 35 (Cell Counting Kit-8, CCK-8 ) Ani oo 52 B sk i 4% 2 A AR A M, A A NIR-II A% & %547 PLGA@Re-DOX #4353k
8 IR AR Am 3 RAE M BT AT B ARk AE B PLGA@Re-DOX 3k i i% £ K RIF /B304, I 2 af NIR-IL 38 6 iz R, R
Re NPs B3 RAF a9 2 Ao 3 —3k M &M, F3842 % 931 04 nm, FF B &K 569 NIR-IT & K dg k4t . PLGA PL-
GA@Re-DOX # 3% R~ 4514 294+ 7 wm. 288+ 13 wm, BA & E 693 — 1, PLGA Mk BLA BAF69 A ARtk , o xttm o5 7%
Fefa il dn % 53t BAAARWLIE A B 53t £ F(P>0.05), 241, DOX .3 ik 2.5%, 44 12855 2549 . PLGA@Re-DOX ik LA
BT 09 AT P 91 NIR-IL 38 S R A% BOR Aot 5109 58 RAG T, B AT S ks 12 )5 347 NIR-IL 38 R A% T vA TR i s B 7 I 9 32 %% 518
#] 4-49 PLGA@Re-DOX f# 3k T A7 % 52 FLAHAT 8 69 NIR-II 3% 5% S A% A= 3% b F K $47.
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ABSTRACT Objective: To prepare multifunctional chemoembolization microspheres featuring Near-Infrared II (NIR-II) fluores-
cence imaging capabilities, and to evaluate their effectiveness in NIR-II fluorescence-guided surgery for Hepatocellular Carcinoma
(HCC). Methods: NaGdF,:Nd@NaGdF, nanoparticles (Re NPs) and polylactic-co-glycolic acid (PLGA)-based microspheres.were pre-
pared. The morphology and fluorescence properties of Re NPs were analyzed using Transmission Electron Microscopy (TEM) and fluo-
rescence spectrometer. The morphology and elemental composition of PLGA-based microspheres were characterized by Optical Mi-
croscopy, Scanning Electron Microscopy (SEM), and Energy Dispersive Spectroscopy (EDS). The loading capacity and release profile of
Doxorubicin (DOX) in PLGA microspheres were determined using UV spectrophotometry. Biocompatibility of the PLGA microspheres
was evaluated through Cell Counting Kit-8 (CCK-8) and hemolysis assays. The imaging effectiveness and fluorescence stability of
PLGA@Re-DOX microspheres were evaluated using a NIR-II imaging system. PLGA@Re-DOX microspheres were delivered to hepatic
artery of rats for in-situ tumor imaging. Results: Re NPs were characterized by good monodispersity and uniform spherical structure, with
an average particle size of 9.3+ 0.4 nm, displaying excellent NIR-II fluorescence imaging capabilities. PLGA and PLGA@Re-DOX mi-

crospheres were noted for their high uniformity with diameters of 294+ 7 ym and 288+ 13 um, respectively. Good biocompatibility was
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observed in the PLGA microspheres, as no significant statistical differences in cell viability and hemolysis rates were found compared to

the control group (P>0.05). Additionally, a slow drug release was facilitated by a DOX encapsulation rate of up to 2.5%. The PLGA

@Re-DOX microspheres demonstrated effective intrahepatic and extrahepatic NIR-II fluorescence imaging capabilities and excellent flu-

orescence stability, clearly delineating tumor margins post-delivery via hepatic artery. Conclusion: The synthesized PLGA@Re-DOX mi-

crospheres are promising for application in NIR-II fluorescence imaging and fluorescence-guided surgery of HCC.
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T4 g 958 (Hepatocellular Carcinoma, HCC ) % [ & H i
JEIVH VP2 BELEISH T AT Y LT3 ikt ie 2
(Transarterial chemoembolization, TACE )% A 1 545 1] i yed
LA HE VR F YT 25 0 AR SE 50 Canmsah ek &), RE AT LABH
W e ) AL, S REAE SR dR B AT 259 , DT A B R RIA YT
MR, S51E44 7 AH L, TACE BEW8 Ly T 25 W 4 vh T b
96 DX 38, /D TE R LU S ), 2 rh G 0 g AR O R
BRI ), £ TACE Y897 ) , #0033 Mg <= th a4k /N
EETRBIHER  OIHIEF ARG T 540, 5, %
TACE G974 58 4 N i 5 55, fE 4552 TACE [EivR Y7 e k17
HIBETFAR, e B E RS EE R 5 F R B AR A e,
SR, H ETTT 8 LA MRk e G T TS AR YR
PETFAR I GE I R B A SR A R TR TR0, X 7T 23
FARPYIBR i 2 1E 8 A R ReM R VI BRI 2L, S misg
Wi S5 2 PR RN TS U2 R, T & BERS7E TR Fh R AbRE 5
TR AL , X5 e A T R 9 BT e 0 R A A i i B
BRI,

PG FARIE LY E IR A ET Z N, 5545
TR 25 A AN A A G B TR G RGBT B s i
SEUASI S E AR T H R ALETZ 434 (Computed tomog-
raphy, CT) . #%3: 4z (Magnetic Resonance Imaging, MRI) J 8 7
(Ultrasound, US )% A& 05 , BA TOHU 1 E w424 Ak
FRAPE ARSI B g 43 BE R AE ORI i HL R T A= 20 2%
LT GRS FIHUR A /D, AR SEINTE & 1Y 2R B R0R , (15
HBUGHER BB T LA FU89, FEFIE NIR-IT 2856 A%
14 AE S IR LRI . 1 R SOCRE TR Jr R A
BARRZHEGFETT . =28 [0 50 Pr RART sl SO0 8, 1
A B HL R R R N AR AR, H6 + Ak am
KEREFE NIR-I ZEERUR  R I I 2 B & gk 5
K R MR RE ML A BB OO T AR VIR S
AP AL G UE D SR 3R, 328 TR IR 1Y LT R A
BE AR, FL, A TR & —F 4 DOX A
F A NIR-IT 26 AL D BE I H + T F AL POKRER £ PLGA i
Bk, PPAR AR i NIR-IL 26 FA A i i FHRCR

1 AR5 07

L1 ##4

SHALH) (Sodium Hydroxide, [ IEBIAL T A= (LR BRZY
] ); Je7K Z. 5 ( Anhydrous Ethanol, [E 2 42 4] {k 2485 4 TR 2
A ) ; IR (Oleic Acid, [k T AR A FRA R ; & Ak4L

(IIT) 757K 4 ¥ (Gadolinium Chloride Hexahydrate, |- ¥ fi[ 43 T
AR BRA A ; @k (1) 757K 4 4 (Neodymium Chlo-
ride Hexahydrate, g Bhy T AR BHEABRA )5 AL
(Sodium Fluoride, iR T A BHEA BRAF] ) s R C 4 (Cy-
clohexane, Fi[Hi7 T A AL BHE A BR AR ) 5 /Ui (Octadecene, I
TR T AR R W) ) s RELIR - 23 LR ILRY) (Poly-
lactic-co-glycolic Acid, PLGA , X I A VIR A R AT ) 3 —
FH 3 37 I ( Dimethyl Sulfoxide, DMSO, VBT T A 4b B B A7
RN 5 B2 22 ( Doxorubicin, DOX, FiERTH: T A4S R
N FD) Bk — W g ( Dimethyl Carbonate, |- MR+ T A= ARl 45
HFRAF] ) 3 B 2472 (Polyvinyl Alcohol, PVA, [~ i+ T 4=
R A R 7] ) ; DMEM 4l 5555 (Hyclone A H] ) , F 85 3
- 55 (£ [H HyClone 2 ) ) ; it 4= IfiL 75 ( Fatal Bovine Serum,
FBS, Gibco 23 ) ) ; B 12 2% il 5 175 ik ( Phosphate Buffered Saline,
PBS, [ i 55 U5 A Y B B A A PR 1) 5 Bl (Gibeo 24 7] )
CCK-8 it & (B s RAWRFI B R A E) ; BB T
BB (EE FELA R RS BTG (e EZ TR
Al ANENELLAN XU RS (R B E R R A
Al Ea R A SR B (A AR B AR ; 3EREIETOLE
g (FEEDR-RAF]) ; AT WA 6% (35 [F PerkinElmer
Nl ) 2R (32 E BioTek A R ) ; 8 4R % (s
SR A A PRAF)

1.2 NaGdF,Nd@NaGdF, 4 it i & &

B R A WAH - EAH - 757 (Liquid-solid-solution, LSS ) %
W&l 45 NaLnF,(Ln = Gd, Nd ) 44K 5% gk 142, RN 1.2 g 94
AALEN 4 mL 97K .9 mL () ZFEEFN 20 mL (4 BRI R A =
50 mL =#iBfirf, Pk 10 min, SRJ5, % 0.475 mol/L A AL4L
11 0.025 mol/L S84k &L IR A /KIS 1 mL A 4 mL 1 58l Ak 4
(0.5 mol/L)iE g 4, Ptk 60 min, 1531 NaGdF,:5%Nd . $##AH[&] )5
K55 NaGdF,, H-4r e O bE(2 mL)H 4 . 4 NaGdF,:5%
Nd HFBIMA G 6 mL BYyHER AN 10 mL i/ \ s =3keiii
TE T0°C AT AR (N Wk 30 min BRZFR 4, 175 Ik
% 280°C,F 280°C T HiHEAN 30 min, WENEFIR)G , 7N
WA 2 mL (1) NaGdF, (0.5 mmoL )%k i #¥%5 #k .6 mL i
FRFN 10 mL i+ /s, Bk 60 min, (IS INASE i oK £ B
VEHEY, TR SR 2 K, &I NaGdF,:
Nd@NaGdF, 42Kk ik (Re NPs ), 50 H7F 6 mL 3K 2 5 45 o
1.3 PLGA ERIBkH0HI &

T A f A R A A% ol A% i BR B PLGA (100 mg) #
I R Re NPs(% Gd ity 10 mg) DOX(S mg)—E it T
10 mL AR — H ERA I VE I A B 1 g R OIRBEA T 9 mL
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FRHE S H A 5 T A 3 1 5 5 e — 8 I A B S s
J i N (AP 21500 wL/mL; P AH : 400 wL/mL ) il £ 15 5
PLGA #:(PLGA PLGA@Re ,PLGA-DOX .PLGA@Re-DOX )14
BRo WA & P RIoRAE 8 KUAETHCE 6 h LIFE L TRIR W g, 4%
JE i P 2K I VREER 3 IR, 8 R VR TR ALAR T b 2, Wi g
ek

1.4 Re NPs,PLGA E kA RAE

Wit TEM WA HIESR, 1 Image J 43Hr H RS 43
Mo ZRIGECH NIR-IL S R G250 Re NPs 15 i3
FURAZ I  Wad62: B MBS . SEM Hi B3 2E PLGA JEfHEk )
JES, IFiE it Image J DBk RIAR 010 . it X LR RETS
(Energy Dispersive Spectroscopy, EDS )/ ik 7t 2 19408
1.5 PLGA Bk H 555

2ieak . #F PLGA : DOX #5} i i 435124 100:3 ,100:
5.100:10 (25 T il % PLGA@Re-DOX fdBR , Jr i [F] ik Fik
B 5 mg %5 i PLGA@Re-DOX {4kl Hzcf# T 2 mL —H
FEMAN(DMSO) H i F 28 404360 B2 11 382 nm &b 1y RO
B R LU ARG R R Sl R, BEoR = Fgy
YiTE /ALY ST 100%; i 5 = ARy i / 1%
BRATTE X 100%. 254 B0 : 4351 HL 20 mg PLGA@Re-DOX 13
BRkE T 2 mL PBS ZZ il b (pH=6.5.7.4) , Jf- & T-H iR K 4i
L4 (37 C 5150 rpm), FEFg—BeAF AR 1 mL _E3&, 11 382 nm
AbEEAMNIOGRE IR FE 1 mL iéf PBS, 254 REH0R = 25 REL
FIT I / BRI BB X 100%,

1.6 PLGA Bk ¥ B 1%

S T HUE PLGA sk A A 61T T NG 5 - 25
525G (Cell Counting Kit-8, CCK-8) 4 L5256

CCK8 4 Hfa 44 58 S 50 - 45 e JFF 6l s ok 9 4t L (VX 2), B
Ik Bz AEH (HUVEC) 2T 96 FLAR v, 491 5000 -4}l .
YRR TS 10%A524 75 1%t (R R HEE )N
DMEM #3256, 5544 37 °C,5% CO,. FRANfGRE S , Bk
JREEFRIE, Iy B A 100 pL &4 A kS PLGA 73k (0,
1.6.3.1,6.2,12.5.25 50 mg/mL) ) DMEM #3574, FH 24 h
J& B BRERFRHEI ] PBS IEVEMIIK, BiS I F 10% CCK-8
HIEFEFEATR 100 wLo BFLAAE 37 CoM4F FARSLIFE 30 min,
Z e # FH R AR AR 450 nm 40 5E AL A9 S FE (Optical
Density, OD ), T3 A fIAFAIE 2 . AHAETE 2 =(52 5040 OD 14 -
)55 OD {8 )/ (X HEZH OD {4 - 45§ OD {E)%  100%,

R IMSEE - B 1 mL BT &AL, Jin A 10 mL PBS %W, 725
FEA], [ 1000% g B0 15 min, 43 B 2140 A0 4T
TEMLLAIML, S LT AT R TR AE PBS I, 45k
A% LT LR IR, A T IR 22505, 8 2 mL (.08 h oy
S BC & A R R BE Y PLGA 3k (1.6.3.1.6.2,12.5,25.50
mg/mL LK BN BRZH PBS A B X FRZK ) ) 528620 o A4
BIMA 4% LTI MERTRE , 1E 37 TR TIE 1 /M. WE
S5 A B AR R LT A0 MR I =2 0 TR . AR R R
W 100 L ) L3 LA BB Y 96 FLA . i FH I HR A
540 nm PR T IE S IR OD {H, LISHhLrguiuny
WML . %R =(REAIRXZH OD {H - BIH:X}EZH OD {)/
(FRPEXTIEZE OD fH - BfIPEXTEZH OD {H)* 100 %

1.7 PLGA@Re-DOX #5k NIR-II 552 RS B & 25 K e

T $53F PLGA@Re-DOX T ER ) NIR-IL 28 'C s 1R BE 1,
T JoK PLGA ek CE fr A B Rk P, it NIR-I i &
SRR 1. /G N TH5E PLGA@Re-DOX {3k ffa
EPE, K PLGA@Re-DOX fif Bk 435Il il ‘& 7E PBS 1 FBS ¥
i, AR — K% PLGA@Re-DOX HERk #E4T NIR-IL 22614,
o Je 3 I T PO R R BRI AR e L i JE A T
— ¥ % PLGA@Re-DOX fiERFE R N A W LG v
# 2 mg PLGA@Re-DOX faft Bk B 4% 7 St 2= K BUF ik g k47
NIR-IT ZEE G, S0 AR AR WA LA I UR RE T
1.8 XERJENL N1SI FHEERI i

i SD KRR CAFH 8 Ja, itk , Wy 1 4k R4 SL 50 3h W
BN D) Bz K RUE A N1ST AFRERRS , T PLGA@Re-DOX
fk NIR-IL LR . 15 5 FH K A Sl IR R B, K BRI
PIBAIRETRIE TP VI IE RS , 785 B BRI Z2 i J5 VE AT
50 WL NIST 4UAf(1x 10" 4), feJ54E A IR U TR, £F 2
Ja R e TI54E PLGA@Re-DOX fidk NIR-IL 5 GRS
1.9 PLGA@Re-DOX ff3k 7€ J& i BrEa 4 &Y r fy NIR-1I 5 S A
BHE

ik 2 Bl i 8 45 25 0 5 20K PLGA@Re-DOX {3k
SRR B Il DRI 25 25 Bl e IR 7 (3T g
SR IE DR AT A BBk S T s B sh kA B sk, Ot B
W25 L T AR B sh ko s R B Sk, 6 BN 48
W sh oz st 5 FL A L0 A A sk, Skt S8 1 1% e
VR E P EIK MR L B 38 3 T L0 A — K SAG A AT A% 43 #r -
1.10 SEitES

2515511 F] GraphPad Prism 10.0 245347 il t K46
IEEPIL M A B8R 22 5 o R et 4, * 3R 28K
-2l P<0.05, 85 R LIBIEE pRifE R

2 &R

2.1 Re NPs.PLGA E#EBKHIRAE

TEM HREZ5 R /R Re NPs BUMHICH: BT, BiAR 44— 2Bk
I, EXpkifE R 9.3+ 04nm([& 1 A,B).ReNPs 7 1050 nm 4 —
AR R H A R NIR-IL SR MERE(E 1C).

E IS A B A SEM OISR R IESN 5 R, 45
N R B B S LN B KO, SR (B 2 A,B). PLGA
PLGA@Re-DOX {3k ST 435112 294+ 7 um 288+ 13 wm( &
2C), BA SN EDS JUE4 R R A% T PLGA 1%
Bk, PLGA@Re-DOX 33k i ¥ T Gd JC &K A ER P e i | i
SERFI I T Re NPs(E 2 D),
2.2 PLGA RBKZ5¥IM3EH 5=

TE—E PR L BN, S R L BT, 2584
2 I+, 24 100:10 AT 2590 5 AT A5 2.5% (K] 3 A), iX —4%
RF W] PLGA@Re-DOX fEREA LT M5 adste f1. 259
BRI, 7E pH=6.5 FIl pH=7.4 [¥J PBS Z% /i 1 PLGA
@Re-DOX f3krh DOX RIS R (8] 3 B) o X W] S b
SETALAERERYT IR U2 B DTS SRIB T AR A B 5K
BRKT F G 0 PR (A B TR T o
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£:A. Re NPs TEM [Elf&;B. Re NPs #1253 i H /7 ; C. Re NPs B i K NIR-T 3 E AR El,
Fig.l Characterization of Re NPs
Note: A. TEM image of Re NPs; B. Histogram of particle size distribution of Re NPs; C. Fluorescence spectrum and NIR-II fluorescence imaging of Re NPs.
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Fig.2 Characterization of PLGA-based microspheres
Note: A. Optical microscope image of PLGA-based microspheres; B. SEM image of PLGA-based microspheres;
C. Histogram of particle size distribution of PLGA-based microspheres; D. EDS spectrum of PLGA-based microspheres.
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Fig.3 DOX loading and release profile
Note: A. Drug encapsulation efficiency at different mass ratios; B. Drug release profiles of PLGA@Re-DOX microspheres in PBS at pH 6.5 and 7.4.

2.3 PLGA sk E¥E &4 I HUVEC g 077 . CCK-8 LI R s, /eI 24 h
h T PFAL PLGA ORI REYE, K PLGA kS VX2 JSAHMEAIAAE R B WA TR 4 A) FEBLEHRE 14 50
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mg/mL B, G AE 15 RAR SR 755 T 94% , 5 6 BEZH AR LU % B 3%
Gt 5 (P>0.05), Ui 4 B IMSCI 45 R BN, RIE 2 E ik
&1 PLGA f3K (50 mg/mL) IR AN 25 | AL 21 40 it 20 ffa s i 24 5

A

120- Il VX2 [l HUVEC
ns
<
~ 80_
2
=
8
Z 401
o}
@]
0-
0 1.6 3.1 62 125 25 50

Concentration (mg/mL)

MELZ oG, A LE 5 PBS ZHAH LA W35 51t 22 57
(P>0.05). XM PLGA Bk HAT RAFAEYHIANE, 9 4
K g IR 22 2 IR

vy

100+

’dvdvdlb

504

Hemolysis rate (%)
N

ns

-1 T T T T T T T T

+ 0 1.6 3.1 6212525 50
Concentration (mg/mL)

4 PLGA KM EMRRE
i ARERE PLGA #Ek3t HUVEC 1 VX2 HEEIEERI#M0; B. RERE PLGA HBkMBMLE,
Fig.4 Biocompatibility of PLGA microspheres

Note: A. Effect of different concentrations of PLGA microspheres on the proliferation of HUVEC and VX2 cells;

B. Hemolysis rates of PLGA microspheres at different concentrations.

2.4 PLGA@Re-DOX Bk NIR-1I % S UGS R R e e e

§ 100+—<— —_—

E

G

1

°\\°/

[

% 504

2

§ - PBS

= - FBS
O T T T 1

0 2 4 6 8

Photostability (day)
5 PLGA@Re-DOX #iEk NIR-TI 3¢ AR HR R 3 K AR E 1
i : A PLGA EEREY) NIR-T 5 AR E1& ; B. PLGA@Re-DOX {4 3K7E PBS # FBS B ZEHIRE N ;
C. PLGA@Re-DOX fERTERT M NIR-1I 23 A & B1% o
Fig.5 NIR-II fluorescence imaging performance and fluorescence stability of PLGA@Re-DOX microspheres

Note: A. NIR-II fluorescence imaging of PLGA-based microspheres; B.Fluorescence stability of PLGA@Re-DOX microspheres in PBS and FBS;

C. NIR-II fluorescence imaging of PLGA@Re-DOX microspheres in the liver.

UTLLAP X RS R R PLGA@Re-DOX fEk HAT KL A4F
i NIR-IL SO AR BOR (18 5 A), If HAE PBS il FBS ¥
CE — 8 5 HHO 65 5 LT B (18] 5 B), iIXRHIHAA
REFREREYE. IF HX PLGA@Re-DOX fiek ELEETEST AT
W, R B A BB RICR (181 5 C) 3 N HUR 2R TR
AL AL,
2.5 PLGA@Re-DOX 3k 72 J& i AT 2 4% B o 19 NIR-IT B3 A
BHR

Ha 2l A J5 AL NIST T 8 K B 28 3l ik 4 4 328 2% PL-
GA@Re-DOX fBk((181 6 A))JF AT NIR-IT 2L S o 1545
R E/R PLGA@Re-DOX BRI IERE N B iR %k, AR
/INEREE (P 6 B ) o 3 F 58 2 VIBR AR L ZL, kA L

Z RS TN,
3 Pig

Wit DL g R R, AW S D & T NaGdF,:
Nd@NaGdF, 44 K50k7 (Re NPs ), il 325 5 F1L 7 i i (TEM) |
FRABES TSN NIR-I A% R0 Hab b7 3R 4E, 4558
7R Re NPs BUMHCME R AF Rifedy—, HEA R4 NIR-IT 2¢
JERGPERE . IR RGN % T PLGA JERER, IfR
FOG2E i fUE AT 7 R (0% (SEM) (X S 2k fig 1% (EDS ) X
HEATRAE, 455 B 7R PLGA JLRER B BRIE , £ 6iE Hokite
¥— . EDS S 45 BAE B PLGA@Re-DOX 3k I w4 1
Re NPs, it %5 SR 35 43 B PLGA {3k 3¢ 48 DOX B J1 Al
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Arteria hepatica propria

- —_—
6 PLGA@Re-DOX fREk{R ;) NIR-IT 55 S B 1 3SR

i AKX RATBIEXEE A5 B ; B. PLGA@Re-DOX RIIK7EME AR AL A NIR-IL SESE R RIR o
Fig. 6 In vivo NIR-II fluorescence imaging performance of PLGA@Re-DOX microspheres

Note: A. Anatomical diagram of rat hepatic artery catheterization; B. NIR-II fluorescence imaging of PLGA@Re-DOX microspheres at the tumor site.

DOX B OL, 45 R FEWITE PLGA 5 DOX $UBHiE o 100:
10 FALEARAIL 2.5%, [F]iF DOX fEA[H] pH 1y PBS Hiaf 1A
SN RET , DT 255 IR PRS2 25 W0 e YR EE . Ol 1 HiE PL-
GA BRI A WA, HEFT T CCK-8 I IS 40, 45 SRR W
PLGA fR HAT RAF A LE AR , 3 R AR A A W i 4 it
T AEREE il i NIR-IL AR R GE0 4 PLGA @Re-DOX {3
BRAE AT N AN B R BOR LA R 9 e Fa s v, 45 R R B PL-
GA@Re-DOX WERTENT NN AT R 45 4 B8R HLAPOER
TETENES o TERN SIS b SR AL NTST FHE KRR,
I RSk 2% PLGA@Re-DOX fteR AL Hxt i
4 NIR-IL &G USSR , 45 5L /R PLGA@Re-DOX {3k vl i
M) S s B RE 1 2% o [RJINE, NIR-IL SO LR LA 5 B e T i 7
MR AR 23 () 3 B o, 3k O R 2 O T AR VIR B
TR

25 BRTR AW G T Re NPs, I FLid i i 45 &
Gl T 613k Re NPs #l DOX [ £ Tfig PLGA 75k (PL-
GA@Re-DOX fsk ), fli AR AR %  Ab)7 NIR-IL L LR T fiE
Tk, (EFHERERE , PLGA@Re-DOX fHUR T LIS B2 W) Y
GEABRET LA B I AL ARG o NIR-IL 2GRS , 3h JE £
G TR BRI T RO FARYIBR FATSLE T SLg e .
WA BT ORISR IR , T e B TR a7 Oy Nl 2 24
), TACE 1075w or 2 I i/ 1y, SE TR IR T - X
EAAGATE T ARDIBR B AT RE . SR1, BLA RURTE TR S L
A AT RERZ R T ARZCR B E B . Pitl, ke, 1T,
NIR-II 56 AR T — i) 2 D REATRE TACE Rk py it
W) HCC H93RYT H 0t T8 vk . HETABIESE C s
ilE T PLGA@Re-DOX fiBR i) 251 2 BE A b e 8 (52 F) NIR-1T
FOCURRE) , RS HAEAR NI RT3 — L BE . 3 AMYOR
i X LI R0 (R REAE ) 2055 (0 FH R A TRk A I A8 v 4
SRR FERLE SR, 8 520 Bl AT H T G, PR S TE
A E R ZEAR RS 0L &, WIRT TIRYT AR IR, Bt A
5 BA X G IIRen i E MRt — 5.
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