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7 E: BM N TEIDERMUTECGIRYT, IRmPUMEACR, KRR ER D B-BiE M (B-elemene, Ele) T H
AR 2L EY [poly(D,L-lactide-co-glycolic acid), PLGA] #9K¥i (Ele-PLGANPs) 1, FF{EZ 29 Kb K miE—F
B T TR (poly-tannicacid, pTA), #43 Ele-PLGA-pTA #Kki (Ele-PLGA-pTANPs). 753% B %HIH O/W FLiki%
fil% Ele-PLGA NPs, AJEIMARTIRE Fe' RAELE RPN, WK pTA 7+ FZMELE Ele-PLGA NPs KIH, A Ele-
PLGA-pTA NPs, 38id D /R SCHOLRLEE RS B i T B HZ R G RRAE. ¢ A, FaetE DR IR & 55 25l
FIFH HPLC 7240 BCA BRI G B-Made i 3025 = A1 B T FR 1) B S AT 58 s 8T A A BUE SO PLGA-pTANPs (1106
RTHRBRA R Fa e, i MTT 5 ER YK RN Lewis i 4IM (Lewis lung cancer cell, LLC) HIZHfuzEME, i@
i /NR LLC B R IR X Ele-PLGA-pTANPs (W44 PG -7 B A UM SR AT IR 7T 8558 & E, Ele-PLGA-
pTANPs % B-Mi &7 (I EZG BB TR AE RN M (6.620.1) %. (54+0.1) %. HIESERE, Rk (202.9+2.7)
nm, { AN (-37.54£0.2) mV, HEPERIF. RIMEREREERGERKRH, EILA /M0 (NIR laser) HIMRY T, PLGA-
pTA NPs RILH R UF IR GE 3k 58 ) Re AR E . fRSMMLsE I 25 R R, = A#iEH (PLGA-pTA NPs) E:ANEH 4HHL
i, 58— 4H (Ele-PLGA-pTANPs) #tk, Fe#h-{bITBCG 40 (Ele-PLGA-pTANPs+Laser) F A HEEA4NMEEE. &
MSEIh 4 R, S5Raibivair4l (PLGA-pTA NPs+Laser) FIH—{kjT4l (Ele-PLGA-pTA NPs) XfHE4LAREL, Jeih-1k
JTIEE 4 (Ele-PLGA-pTA NPs+Laser) X/ MR A K IR o BF (P<0.001). £518  Frifil#& 1 Ele-PLGA-pTA
NPs fef SR H-AITIGRYT, TERmIUMNE R .
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Polytannic acid coated PLGA nanoparticles loaded with B-elemene for combined
chemo-photothermal therapy in cancer treatment

RUAN Ming-yue, WU Kai, ZHOU Zhan-rong, DENG Jia-ling, HAN Bing-xin, DU Shou-ying, HAN Ning
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Abstract: Objective To achieve combined chemo-photothermal therapy for improved anti-tumor efficacy, f-elemene (Ele) with anti-
tumor effect was encapsulated into poly(D,L-lactide-co-glycolic acid) nanoparticles (Ele-PLGA NPs) and coated with a poly-tannic
acid (pTA) layer to obtain Ele-PLGA-pTA NPs. Methods Firstly, Ele-PLGA NPs were prepared by an O/W emulsification method,
then the following added with tannic acid and Fe** could coordinate with each other and form a steady pTA layer on the surface of Ele-
PLGA NPs to obtain Ele-PLGA-pTA NPs. The prepared Ele-PLGA-pTA NPs were characterized in particle size, { potential, stability
and morphology through DLS and TEM. The drug loading efficiency of -elemene and the coating rate of tannic acid were quantified
by HPLC and the BCA kit, respectively. In addition, the photothermal effect and photothermal stability of PLGA-pTA NPs were
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evaluated by an IR camera and analyzed by the FLIR software. The cytotoxicity of Ele-PLGA-pTA NPs on Lewis lung cancer cell
(LLC) was investigated by MTT assay. And the in vivo anti-tumor efficacy was explored on LLC tumor bearing mice. Results For
the prepared Ele-PLGA-pTA NPs, the drug loading efficiency of B-elemene and the coating rate of tannic acid were (6.6 + 0.1)% and
(5.4 £ 0.1)%, respectively. Ele-PLGA-pTA NPs were spherical in shape, the { potential was (=37.5 £ 0.2) mV and the particle size was
(202.9 + 2.7) nm with good dispersibility. PLGA-pTA NPs exhibited high photothermal conversion effficiency and photothermal
stability. Compared to single chemotherapy (Ele-PLGA-pTA NPs), the combined chemo-photothermal therapy (Ele-PLGA-pTA
NPs + Laser) showed significantly enhanced cytotoxicity, while blank control (PLGA-pTA NPs) almost had no cytotoxicity. Also, the
tumor inhibition rate for the combined chemo-photothermal therapy (Ele-PLGA-pTA NPs + Laser) was much higherthan that for single
chemotherapy (Ele-PLGA-pTA NPs) or photothermal therapy (PLGA-pTA NPs + Laser) (P < 0.001). Conclusion Ele-PLGA-pTA
NPs prepared could achieve combined chemo-photothermal therapy and improve the overall antitumor efficacy.
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B-MiE )% (B-clemene, Ele) &M I8 @M
YR AR 4 Curcuma wenyujin Y. H. Chen et C. Ling
FEUR ISR 2, A RSN, Il R B
T 2 Pl Mg R Ba TR H 3B d
il R A PRI HE . 5 4 A T A A LA S T
RS RFEVER o AH B-BaA M B T /K22 . X
SRR B T 58 S AR ARG il i, 3O
I ARIT RO 225, T L B-HE A M S RILE v I 227
AR IR RIS AN R B4, PR, TR BT R e
Wy IR DA AN R B R 25k 248, DA T
R

AR, FFHGNARLAE N 2P I i 12 84 Rt
RETREEAS R e G B HAT, STk o T -
MG BT 4G 2 KRG EFE R i (liposome) .
2 g 51 4l K B Csolid lipid nanoparticles ) « il FL
(microemulsion) F1f{%E (microcapsule) %5671,
o, REWIR LR EE AR R poly(D,L-lactide-
co-glycolic acid), PLGA ] 49Kk (PLGANPs), H
TH R ER AR, iR g
i 2 I H# R (Food and Drug Administration,
FDA) #tiE H T ilm ARG I7 1, PRt A F 5240040
PLGA NPs {2y B-HE &) i Bk AT U R B 7T

H#77E (photothermal therapy, PTT) & FH]
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UM RV ARG, B A7 75 B AR R A 11 i)
FROY, A BN 737 G BGR anis| W% 4% (indocyanine
green, ICG) SFNIFIEeIVRENEZE . 5 KAEFRfR
ACE AR S W@, K, PR JeiGa e i
H AW AT B AR 6 AR e R i R O

B PR — PRV TR KRR 2 W Kk &
Y, BA REGFRAEVAAHBEEN Y R, O
FDA #5222 B T SR 25 31, 7E sk
W, BTIREEY S Fed I RUhaR A R
FaE R BT (poly-tannic acid, pTA) T2
BT AFGRRRT, AT RN R BT IR AR
BORPOCRIEA R, AEBOITADERG], BT
SEHERITIEBUIR -

AR, BRETTERVEAREYT ks &, LA
RIEA DU B S 2] TR AN 2 R0,
Ry SO IR, BT ST A
Zia BAF 2 MBI, SRR SR — 1T
VE R IEREIEAR 12 5 7= e 2 ) A PEiX — Al R, i fk
I NI RE B B G R 7 V200 JECTRS o I 4 e, 95 1 e ygg
A ARIST, e idiad nT DA it o5 R R B
N 3 1285 245 G RN TE IR AL R B AR, by
220 ) 240 B8 37 1o AP DR Jir g 240 ot A 9 2 P )
SRS BRI A HIE SRS B-BE A A/ ST S
RPN SRR IR G, IR S P
RR,  [RI FRAICAS R s B8,

KT B-MA M E ST 25368 T PLGA
NPs 1, DARHTRRAIE GRS T3 2590K
Fi e, MIMiHI7S Ele-PLGA-pTANPs, FX}iZ4hk
RIFIRIAR ¢ AL R PERVRL IR AT T 3RAE,
Mse B-MEHHHAEMN A TROCER, i
PLGA-pTA NPs P& E#ERE, #RFT Ele-PLGA-
pTANPs XJ /N Lewis fififg 4t fl (Lewis lung cancer
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cell, LLC) B AITER G HUMBEIER , FFXT Ele-
PLGA-pTA NPs A& N P R BEAT T H 5.
1 {XEEHH
1.1 &8

BSA 2248 BUHLFRF, LR 382 TR
AIRAF; RE-52AA RUEFE A RAL, IR
XA} s Scientz-1ID AU 75 P MO REAN, T2 HT
ZHEMEARBM AR AT TGL-16 BLEH &0,
WHES OHUXERA R A s SN 601-0723 B H /R 3L
WOLREEAY, 95 S /R S R AR Clario Star
TIBEHRY, 12 E BMG Labtech A &) ; Agilent 1100 74
FRCRAH O TEA, 2R A R AR ik kR
Diamonsil® Cjs #£ (250 mmX4.6 mm, 5pum); JEM-
2100 R3S T B8 (SEM), HA JEOL /A#;
Ax5 BIFEAGAY, FEE FLIR AF; C170 4 44k
3746, 75 E Binder A7) ; CKX41-A22PHP Y13
B, HA Olympus /A 7] ; Captair Bio 321 Smart
RS TAEG, E Erlab A5 s R, EilgsE
WASHRAR .
1.2 RF

B-MiF I (b5 L02253-180701, RE/SH=
98%), 1l H Fifg i BAML TR A BR A A 5 3R (it
5 M61018012, i 543 $1=98% ) N,N-XU (2-F5 £.%%)
H% 8 (bicine, #it'5 C10056646, GR). WilRh%%
M (phosphate buffer solution, PBS, AR, fit5
C10287792) ¥ H FilgZ i MR BR A F]; S kT
(415 20201018) My HIARAKRT7 CIbuD BHUR A
AR PLGA (F45 DG-75DLG035) W E L
WM AT, =&k (FeCls, AR, b5
20140310, R4 5>99%) —H H I (dimethyl
sulfoxide, DMSO, #t5 20200911) W H KEHE
WA BEAREIRAF AR IR (1,2-
dihexadecanoyl-sn-glycero-3-phosphocholine, DPPC,
fit5 B80581) il Jla Ik IL i R Ik £ W fie- 2R & — I
2000 (1,2-distearoyl-sn-glycero-3-phosphoethanolamine-
polyethylene glycol 2000, DSPE-PEGaoe ,» it 5
C00486) W H il AR R A RHA R A A
BCA R# & (L5 109012). MTT (it 5
2018092101). RPMI 1640 (#t*5 12019003) 4 H 1t
RFRRIEAE ARG R A A ; fa4- 1175 (fetal bovine
serum, FBS, fit'5 A87F82H) I H 3£ [E Gemini /£
YRR AR biEER (100U/mL) -PiiEER
(100 pg/mL), b5 15140122, WYEKE L B4R

BT R A (IS 25200056) 18 E 3£ E Gibeo
ANl i HA AL A R H Sigma-Aldrich 2 #]
1.3 ApSzh)

/N LLC 20tk H 3 E ATCC A7l SPF 2%
C57BL/6J MEVE/NE, AAFTE 18~20g, -7 D4R
JEHEAEVHEARFR AT, FAIES SCXK(5)2019-
0010. SEEGHARZNYIINAFE T —HIE T, REFE
B Q511 C, TRIBE 55%~65%, 12h HHEHE
W, BHSEEYUK. ARSI S i E AL
W 25 K RS AN s BEAVE R . 3
SEIGAS HLHE 5 8 BUCM-4-2021110106-4066
2 HHEEHR
2.1 Ele-PLGA-pTA NPs K&

K O/W F4LELL DPPC #1 DSPE-PEGaon 1
AT, #0145 Ele-PLGANPs. #RHX 40 mg PLGA .
5 mg B-#E &4« 4 mg DPPC Al 4 mg DSPE-PEGa0005
I 1.5 mL & el H e i, 1E AN,
PO 16 mL 25 577K N/KAH o ¥4V -9 F 4 A
EOCHATER SRR (WOKH, HA IR 200W, 25
JF2s %, HFE 2min) HMHRSAMN, SHEE LR
A HUAT G152 A AIREMR, 16000 r/min B0 (5
4% 5.9cm) 15min, ek 2 ¥k, £33 Ele-PLGA
NPs. ¥ Ele-PLGA NPs 7T bicine Z&iii (10
mmol/L, pH i 7.4) 1, 4KR R EWKREN 2
mg/mL, 28 J5 I — & R I B 7 BRVE VAN FeCls ¥
W CRTRS FeClL MBELL N 11 2), TE/KIBIER
WKKM, BAEINE 120W, 2s JF 2 s 5k, #A 2
min) M NRA, 42 KEL CE 16 000 r/min,
BO¥4E 5.9 cm, ] 15min), EBREER R T
%, B175 Ele-PLGA-pTA NPs.

2.2 HKRIHIHIIBRAE

# Ele-PLGA NPs fil Ele-PLGA-pTA NPs 437l
ST 5B /KA PBS ¥ (5 mmol/L, pH 18 7.4)
A, R SCEOGRLEE G 7 R & T I RAR
Z oy ELRE (PDD K ¢ A7, FIH TEM WLEEgK
R SEREAS . gERIE 1 FIE 1~5.

LT RV IS FeCla R4 NI R 38 608 I IR
W IR AR BRI B ) R T R, IR B R
5 P RGN, BT RBETER (B 1D,

il % ) Ele-PLGA NPs JEEW N A, Ele-
PLGA-pTANPs JREWCNRER G (B 2), FEMIEI
EAREIER TR TIRINAE . S/ROSCEOERL A
e g5 Rk 1 M 3 fios, Ele-PLGANPs [RHI4%
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#1 TRHRHINE. PDI & {BACNELZER
Table 1 Determination of particle size, PDI and { potential
of different samples

b ¥ifdmm ¢ HAL/mV PDI
Ele-PLGA NPs 1959439 -15340.7 0.09940.007
Ele-PLGA-pTANPs 202.942.7 —37.5+£0.2 0.08220.011

1 BTERER (). FeChiRiR (b) MBATEMER (o
rE
Fig. 1 Tannic acid solution (a), FeCls solution (b) and pTA

&2 Ele-PLGA NPs ,E’b

B ) B
Fig. 2 Ele-PLGA NPs suspension (a) and Ele-PLGA-pTA

NPs suspension (b)
= Ele-PLGA-pTA NPs
== Ele-PLGA NPs

1 ]00 1000 10 000
HifE/nm

& 3 Ele-PLGA NPs 1 Ele-PLGA-pTA NPs %1247
Fig. 3 Particle size distribution of Ele-PLGA NPs and Ele-
PLGA-pTA NPs

N (195.9+3.9) nm, L RKHATREE)GH Ele-
PLGA-pTANPs fI¥if2ly (202.942.7) nm, FifZ2ms
AKX, PDIEIIIR/N, SR 2 FRGKoRL it 2 Btk
R 4f. Ele-PLGANPs ] { iy (=15.3£0.7) mV,
1M Ele-PLGA-pTANPs [ { FEAA (=37.540.2) mV

sample (c)

L7 (a) F0 Ele -PLGA-pTA NPs ;&

—— Ele-PLGA-pTA NPs
- Ele-PLGA NPs

-200 100 0 100 200
¢ HAL/mV
4 Ele-PLGA NPs #1 Ele-PLGA-pTA NPs { BB {ii 371
Fig. 4 ( Potential distribution of Ele-PLGA NPs and Ele-
PLGA-pTA NPs

100 nm

5 Ele-PLGA NPs (a) #1 Ele-PLGA-pTA NPs (b) HY
TEM

Fig. 5 TEM image of Ele-PLGA NPs (a) and Ele-PLGA-
pTA NPs (b)

(R 1 M 4, THEIAE, JHFEE Ele-PLGA-pTA
NPs RETOEH R TR, HEWhFEESERKE
FIm 3L, 1§75 Ele-PLGA-pTA NPs 5 51 B fif o

TEM %55 7R, Ele-PLGANPs. Ele-PLGA-pTA
NPs S NERFE, V- BJRiA27E 100~200 nm. Ele-PLGA
NPs K6 £ A, i Ele-PLGA-pTA NPs &
A FESCIRERE 2K G, IEH T R TR R &
H (E S,
23 B-MBEBBAEURETEREERNE

¥ Ele-PLGA-pTA NPs 77T 1 mL £BT 7K
He, BREX 100 uL #E&, IIA 500 L 2 #2590
KRR, FEAN 400 pL 255 77K A6 PLGA #ri!,
1M B-ME B M I il TR AT, B0 (% 3E 16 000
t/min, 042 5.9 cm, BHA 15 min) %[ PLGA
DUVE , AR S 58 = 17 WA 7. 1) 772209, K H HPLC
HEIGE BB B E A I A . S /MR AN 800 pL
FEME L, WERDTEFFRET, SR PR R E FF i
T . T BRI A A R

B- M I 41 24 2 = B- B & M 1) i 22 /Ele-PLGA-pTA NPs
fK) 5

KX F BCA 771400 5E Ele-PLGA-pTA NPs 18
TIRHS B . ¥ Ele-PLGA-pTANPs 73T 1 mL 2%
BFKH, WREL 60 uL FE 4, 5 600 pL BCA TAE
WANRES, T= FE#EM 1 h, 16 000 r/min &
L (B4 59 cm) 15 min, B EER. A
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PRI 5 L 3EWRAE 562 nm RO (4) {H. @
T PR S N7 BT R ARV T 22021, BRORE
TR REIRE L&, THERTRAER.

B TR AL R = BT R & /Ele-PLGA-pTA NPs Jii &

ZERIE B-MIEEIIERAERN (6.6£0.1) %
(n=3), BTRIBEEEAN (5410.1) % (n=3).
2.4 RINEARMEREE R

K A6 1T %% PLGA-pTANPs 142
BTG REAE , F PLGA-pTANPs 255 1 /K43 ik
CRPTRAEREN 2 pgmL), BT AJELEI
H, £E 300~900 nm AT AP, WE PLGA-
pTA NPs [ 4K IR IOk .

KL AN RAZ A PLGA-pTANPs [{J4&4h T
A AT EE, WEL 1 mL &R [FE R BT RR T
W (25, 50, 75. 100 ug/mL) [ PLGA-pTA NPs
TR, BT 808 nm Ut (2.0 Wem?) FHEHSH 7
min, FFHLLAMEAGNEERE 15 s I0AF i 1 S iR
B, FFFIFH FLIR T E &7 44T

%% PLGA-pTA NPs Al 55 15| W 55 4 1) FHE A2
TEE K R TR IR E N 75 pg/mL 1) PLGA-
pTA NPs B2 5 50 pg/mL 05| 5 S45 W5 3
F 808 nm Ot (2.0 Wiem?) JREHE, SSHEOLE
B, FEESMBRAHZEERE, BIRITITFROLT
MY, BEH 4K, HLIMEAGHE ST iR
FEARALIE ML, 3] FLIR TR AT 2047 .

& 6-A Jiltil, PLGA-pTA NPs 7EJ K 300~
900 nm EA T VZ W, PLGA-pTANPs 7£ 660 nm
HABE IR, (H2—Bsot Kk, HHFE
EREIEERR, R TSI R SR SR B RE ), SK
iz % 808 nm 1E OGRS .

MK 6-B AT, EITZANEOLHIIRET T, PBS
R FEARTC AR, 1 & A PLGA-pTANPs [
an U THIR B, I BLBE A SR T BRI i SR G K
BT =R K, ViR Ele-PLGA NPs {7+ A8
THEAWREMEME. MURRTRABEREIREN
100 pg/mL B, A 5 IR FE RE 8 T =il 60 °C, 5B
R BA R AR

HE 6-C 74N, fEROGHI R E ]I T, PLGA-
pTANPs 7 4 BOG “FF-07 PR RE ik 2
i LIS E N R, RRR TR AARE L
el NeREMEABLS. TH /N TR
FIGIVETE SRAE SR 4 JOB0E “ P07 ik R ik B 1)
I e it P R AR B R B, 3R I B I Wk S R

7357 »
A 1.2 1
0.9
= 0.6 1
=
0.3 -
O T T T T T 1
300 500 700 900

A/nm

B 607 -e- 100 pgmL!
-~ 75 pgmL™!
q =+ 50 pgmL™!
~¥- 25 pgmL™!

40 4 —* PBS
o
=
<

20 4

04 \f LBk
0 100 200 300 400
t/s
80 1 R

C PLGA-pTA NPs

—o— i I £

7°C

20

0 1 2 3 4
TR IE
A-PLGA-pTA NPs (&K MUOERE CRATRITERE N 2
pemL™)  B-F R[] IR R B TR PLGA-pTA NPs FHif
ik (808nm, 2.0 W-cm™)  C-PLGA-pTANPs (RHLTEH &
RN 75 pgmL™) AFESNGIMeE Lk (FUEIREEN 50 pgmL")
LR E T
A-full-wavelength absorption spectrum of PLGA-pTA NPs (at a pTA
concentration of 2 pug'mL™") B-photothermal effect of PLGA-pTA
NPs at different concentrations of pTA (808 nm, 2.0 W-cm™2) C-
photothermal stability of PLGA-pTA NPs (at a pTA concentration of
75 pg'mL™") and free indocyanine green (at an indocyanine green
concentration of 50 pg-mL™") during four cycles of laser irradiation
Bl 6 RSN
Fig. 6 Evaluation of in vitro photothermal effect
M, BRAEGEAIR.
25 RIMERMEFHER
K MTT #:%%¢ Ele-PLGA-pTA NPs %/
LLC #HM R - 7 BRE iR /E M . K Ele-
PLGA-pTA NPs 575 R AN A B-Ha i i 2
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W (13420 26+ 33, 39 ug/mL), £# 2§ PLGA-
pTANPs 1 55 77 4% i — 5 LU #i ke, ff PLGA-
pTA NPs & R TR &K E 5 Ele-PLGA-
pTANPs F ity o 1) 5 5 7 BR Jot &k B2.(5.0.7.5410.0,
12.0. 15.0 pg/mL) A% . LI EXTIRA (FHE
&, PLGA-pTANPs). 1tJ7 2 (Ele-PLGA-pTANPs)
FAIALI T A 2H (Ele-PLGA-pTA NPs+ Laser )
H/NER LLC Al s AT 96 FLAR (1 X 104 AN/4L) e,
Frei s EE f5 , T REALH AR FIRIRE G FFRE
54 E 4h 5, KRS BN
BT 808 nm Ot (2.0 W/em?) FIEST 5 min. RJ5
R LG, BRI R LLHE 12 he
B JE KA MTT ERI A0 BAAE 2 . REBOEIRES
FIxF &2 (PLGA-pTANPs) A{LJ74l (Ele-PLGA-
pTANPs) HAEHFH [ Ab 2

MABAFTE R =A v/ A e

SERWE 7 B, A A2 I A AR SR
PRI B, 10BA A AR AR SR A A
PUERAK . ST F R —fbyTdl, B B-ME IR EIR
FERISE R, HMPAEIE B NIE, B-HEA M XS /B
LLC 400 () 2 o 25 1 AN W it . ZEAH ) B-M8 2 I IR
BIRET, SR, ety ies 4
R TR AR, 7E B-BIA A T IR FE R 33
pg/mL. TR TRREIREZ N 12.0 pg/mL, LLK B-
MBI IR N 39 pg/mL. KBTI REIRE N

=1 PLGA-pTA NPs

120 -
=53 Ele-PLGA-pTA NPs
1004 X - #H yu Ele-PLGA-pTA NPs+ Laser
z
h 1R 1 1 I
s 801 [ I #e | .
e : ' ‘ e
T 11 i i
& 00 : ' . |
§ o404} ; ' M |
L § EET I
204 | : : : | Hla
I X skeokok
0 - T T
B-MiAME KRR 13 20 26 33 39
pTA pagic 5.0 7.5 10.0 12.0 15.0

FERE/ (ug'mL ™)
Syl fP<0.05 "P<0.01 #P<0.001; SikJT4LLL
B "P<0.05 *"P<0.001
#P<0.05 *P<0.01 *#P<0.001vscontrol group; “P<0.05
**P <0.001 vs chemotherapy group

7 REREEEN /N LLC AAERARETY (XLs,n=5)
Fig. 7 Cytotoxicity of different treatment groups on LLC
cells(XxS,n=5)

15.0 pg/mL I, 2 H B zERRAEH
(P<<0.001), Y47 BG40 FRAT TG 2 53 3R
21.6% M1 8.0%, BHEALT H—4byTH (57.9%F
45.8%). GRFMW, B B-MEHEN FHMIT HERE R
TR FRPDEHITIEMS A, B A B RIEMIE
4 .«
2.6 HRABHEMRR

FREFRIERCH] 5X 100 4~/mL 1) LLC 4 2,
B ER TN R B ARAM (B 0.1 mL), R A
BUAEK R 100~200 mm? 5, W/ REEHL > 4
Hn=4), BIXHE4 ., {974 (Ele-PLGA-pTANPs).
He#hd (PLGA-pTANPs—+Laser) ADGHALITECS
“H (Ele-PLGA-pTA NPs+Laser). Bl NS48
2y, FESHARUA 50 uL, B-MEMALAFIEN 40
mg/kg. 524 Ja LA LIV RN G A T B G 2L T
Jigga [X 2k P 0% (808 nm. 2.0 W/em?) [R5 5 min.
B3 KRG LIk, TG 2 IR RAR PR E
AN R, FRE AR R RO E MR K AR,
HERAR . ELITTE 12d. RS HE, B
H/ANR SRS, B % 20 s L 21 e T i
THEL RPN, R 6 2 A e AT 4R R

Jib 8 U0 1) 2R = 1 — S8 41 - 350 R0 5 /%) L P 34
i

ANFELE LT/ R IR AR AR a5 SR ] 8-A
Fiw, xR, AT 2 Broid A= KA R BLH
BHIEIEH, ATRERI R E N BRI N 4
2y, AR EMRAL, (HZYRREAER M
SEHLE I B, DA R A0 X B A 4 AN UK
FEAVEACR KA. 5T HERL, Bk
ZH0 IR AR AR AR B35, TTREAY 5L R
BFEOHKKLLESRT N 7 A5 QEULH 77 fg
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Fig. 8 Results of in vivo pharmacodynamics (X £ S, n=4)
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