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Preparation, characterization, and anti-tumor activity of podophyllotoxin loaded
PLGA nanoparticles

CAO Sisi, JIN Qi, ZHANG Dan, FANG Song
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Abstract: Objective To prepare podophyllotoxin loaded PLGA nanoparticles (PPT-loaded PLGA NPs) and to evaluate the anti-tumor
activity against human MCF-7 breast cancer cells. Methods PPT-loaded PLGA NPs were prepared by emulsification - solvent
evaporation method. PLGA concentration, PVA concentration, and TPGS concentration were used as variable factors, particle size
distribution and encapsulation rate were used as evaluation indexes, and central composite design - response surface method was used
to optimize the prescription. The microscopic morphology was observed with transmission electron microscope. The in vitro release
characteristics of PPT-loaded PLGA NPs in different pH value release media were investigated by dialysis method. The anti-tumor
activities of PPT-loaded PLGA NPs against human MCF-7 breast cancer cells were studied. Results The optimal formulation of PPT-
loaded PLGA NPs was as followed: with PLGA concentration of 120.0 mg/mL, PVA concentration of 20.0 mg/mL, and TPGS
concentration of 2.5 mg/mL. PPT-Loaded PLGA NPs was distributed in a spherical shape, the average particle size was (163.6 + 4.2)
nm, and the encapsulation rate was (89.4 + 0.6)%. The in vitro release rate of PPT-loaded PLGA NPs exhibited sustained release, with
a cumulative release rate of 90% after 48 h. PPT-loaded PLGA NPs showed good antitumor activity in vitro and in vivo against human
MCEF-7 breast cancer cells. Conclusion PPT-loaded PLGA NPs are successfully prepared with good sustained release and anti-tumor
activities in vitro and in vivo.
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REAFBRLEMNRATEHEYIEH Y2 F Podophyllum
peltatum L.E2Z#k JL-t Sinopodophyllum hexandrum
(Royle) Ying AR 25 H2HURIAE 2 24k S 1 BiF 72
KW, RARREBELIERMERS. EEHHI
S R LIS 1 AR 2 0 i S A% ) 5 B o R
MPUREE DU ABUMR SR, JC AR B e
i AN PR R 9T TR B BORIE B AR, R
FRMCKEME (<0.1 mg/mL). HARJERAEYH]
FHRE 22081, TR B 7R B Rl B2 B8 1 ML K,
X FEUREA RN, RS T HIER N S,
NFFRIX— @, HHRE R T 2 FAisiE 25
DAFE i Y F1 75 25 [V A B AN A 08 F P81, gl Ko
VBN —FioBr B ik A, B R AE BRI (] 11 4
PR, BE8H) FH S AR (1) 3G 575 02 FH T B 5O 32 e 24
YIrEMIE R s 4, [F PS4 it 7ERE
BT RBL RE AT RE, RAER - B ORI R
¥ (PLGA) RS AE AT M FTREARIE (PR
FEVIRFLIR . CEERR) Tl NN 24 i B = A 56
S 24 R A TRk R0, Ak,
D-o-4E4 3 E R 4 RN (TPGS) {E A —Fk
PSR =R BRI Y, BRI I K ik B 2 RN
KRLFH, HRfaE e, MoRKMR G (PEG)
JE W KA AT BRLBE IR, AE AR Y IR [A]1R2, A
WFLLL PLGA AEEMEL, BA R OIERE (PVA)
A TPGS LFME A, R - BRI RE
il %% 13 9 F1 5 2 PLGA 40K ki (PPT-loaded PLGA
NPs) ,  FfIm ik Hi b8 76 14 S 56 VP AT T ke L AR
MCEF-7 40 4 3R, BN R R R IR R
PSR BERL = AR IR FI AR S HF -

1 {XEEHH
1.1 {428

Ultra Turrax 4 & 8 YA N (EE R A F] )
Zetasizer Nano ZS90 2 Y HUHT 40 K L B A AX
(HE[E Dy JRSCAT]D; TH-F120 B37 % 56535 5 i 1 &
s (ECE TR AR ERARD; RE-2000B
ek 7&Kk A GRINEIRAERA R A R DF-101S
SRR IR IR e OF MBI RS &H
FRAFD; 96 FLANMIREFRI (FEER K /REHE A IR
ANFD,

1.2 X%

REAHFE (RERFAHIVAERAA, fits

240611, JiE/%098.5%); RFAFFENME N (FHE
fn 23 A E L E, S 111645201803, &4

$799.6%); KILIR - A LRILEY (LA/GASO0 :
50, MIXF> T 24 000~38 000, _LifEdE rikkd
R M A RAFD; ROME (PVA, X
J & 13 000~23 000, FEEEREAF); D-a-4EEER
E 5 2, ZEF 1000 BEHIEREE (TPGS, fEEER T A F]D;
A (R A G A A R A F] D s DMEM $5
Fidk (EEBRTTAT), —HEH (DMSO, f4H
By AT, WHEMEME (MTT, EERTA
F); ANFLIE MCF-7 4 futk CGRMEER AR
HIRAFD.

1.3 SIEEni)

SPF 2 Balb/c MEPE/NE (WS 6~7 A, 1)k
& 20~30 g), SEEGHHY) H T 4R RS B
FARAR AT ML, A=VFrfiES: SCXK (#)
2019-0001. S5 HA IR B A sh4 38 v 3% T B A 5%,
WiisHEEEs N BE (24.0+1.0) C, X}
B 55%~65%, KM 12h BREFLIR AL, H
HHEEEUOK . BN SLIe AR P i 180G S 50 ) i 22
e RHNTEE K
2 FEEHER
2.1 PPT-loaded PLGA NPs B9l &

KA - W57 K% % PPT-loaded PLGA
NPst!31, K5 4b 5 &) PPT 1 PLGA JIAZE] 10mL —
AFGErh, 28 PR A e AV, TR A LA
WA E I PVA AT TPGS ¥R T 100 mL 7&18/K
1, fEAZKAE. 7E 1000 r/min FIREIHERESET,
YA A ZKAES, FERFEHE 10 min,
YIB L. MR, KIRGWE T REE TR &S,
A 20 000 r/min 3 FE#E— B AL 15 min, TERARE
VIR IR . KR LIRS B 28 KA, 1R
JEFAF T LB &b, 34 0.45 pm FLFLIENE
eI, RBRTTREAAERIANEERORL . 1Al 8V R AN
MK E MARTRA 100 mL, 277 5 4~8 CIh%k
PN IRAT
2.2 RNE. ZHEUEIEE (PDID) F1 Zeta BALNE

8IS B &L HUN BRI & PPT-loaded PLGA
NPs [Rif250 4. PDI. {(8SHE: AN
173°, #rd%N 133, f#iH 4.0 mV He-Ne #0O62%,
Tl 633 nme I HLIKIEHERINIE Zeta HL
fro RSB ZEBKARE, ENER, FRMRAEZE
I T P4 5 min.

2.3 HPLC-UV ZE#MRFEAF R
231 @i LB - /K (70 1 30) NiRBhAH,
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AR E 1.0 mL/min, KR 292 nm, FEEHN F1 TERKFE
30 C, Table 1 Variables and levels
2.3.2 STHESVEAIECH] RS S RRECR M R e HA
f4h 10.0mg, MIAF] S0mL =, A 10.0mL Xd(mg'mL™2)  Xo/(mgmLY)  Xe/(mg-mL1)
NG, A, ARSIEMEZIE, A, S, -1 75 15 1
233 O SBVEECH] K% EL PPT-loaded 0 0 20 2
1 175 25 3

PLGANPs 5.0 mL i\ F] 50 mL &=+, A 10.0
mL N, HEEEMEA, HRsinEzE, #%
5, £ 0.45 pm TALIEEERL, WARIEWR, RIS
234 METE BURHEEEZ SIS PPT-
loaded PLGA NPs f# ftis, #Eeeile, R4k
P E RS R R EIRE .
24 BEHERNE

K A B o 25 00 ¥E I 7€ PPT-loaded PLGA
NPs [f30 204, B 5.0 mL #2540 Kk, & T
BT, T4 C.15000 r/min 244 0 20 min,
AEEWE AN LIERE, TTEY I 10.0
mL ZJERR Rk, #F A 50 mL &, W
HIFHINEZIE, SRS R (W an);
T FATEL 5.0 mL #AGOKRL EEINAS] 50 mL &
H, N 10 mL ZJEREFL, A TEIAE 22,
B3 B ZEWF VAR (W ). 115 PPT-loaded PLGA
NPs % (EE).

EE=W ws/W 3
25 Ak

TEGKRLI BT VPN, R 7 A AL s 3R
Wik R BEFR RO BT HISEEE B, 45 i) PLGA
JREWRE . PVA BRI BRI TPGS o7 5 B2 A2 fE
PPT-loaded PLGA NPs Jli & [ #ZS4. ST i,
AW TR E L PLGA JRRIKEE (X1). PVA JiERHK
B (Xp) F TPGS BEWE (X3 fENEZE, DA
PPT-loaded PLGA NPs [fife 704 (Y1) Flfi5
(Y VENHAR &, #2183 1 WM 3 AN HA BT
A, RAAFOEEETE - MR (CCD-RSM)
AR 17 AHEGIE AL J7 R SERRFE R, W3R 2. BT RSt
52 3 A HAAR YRR AERCR . RARRRE 1 P
FIFEF, o F AR i R A S e AR 2 ] 1) 5 A
B, B GRNT T TR, DA E s R Ak Ty
ZH R

LR H 0 B A BT — A ST SRS AR X R 2
o SIS HAR AT G AT, R 2 o0 IR A
G IEMTHE S B AR 5 AR g ) ) N AR A DG
T Z M R WA 3, WETTHEAN Y1=-13.67+1.83

F2 WRITRER

Table 2 Experimental design and results

F5 X1 X2 X3 Yi/nm Y2/%
1 0 192.3 88.3
2 -1 177.1 91.3
3 -1 -1 94.3 83.7
4 -1 -1 1 149.3 69.4
5 0 86.4 63.4
6 1 -1 1 188.8 86.1
7 -1 -1 -1 153.2 73.6
8 0 -1 0 176.8 74.5
9 1 0 -1 196.1 91.2

10 0 0 0 187.7 89.5
11 0 0 0 143.8 80.2
12 0 0 0 237.3 89.4
13 0 0 0 176.7 88.6
14 1 0 1 168.3 87.5
15 -1 0 1 94.9 72.5
16 0 0 0 195.3 89.1
17 -1 -1 251.8 90.8

Xi+1.11 X3+62.06 X3+0.03 X1.X,—0.29 X .X3+0.24
XoX3—0.04 X12—0.20 X22—10.84 X3> (R*=0.9594);
Y,=-18.37+0.65 X;+5.39 X>+1.29 X3—0.06 X; X>+
0.02 X1.X3—0.15 X2X3—0.02 X;2—0.10 X22—0.90 X32
(R2=0.9744).

IS AR AR R 3D e R T AT DA A S5 b
3 MEAAE PLGA FEIKE (X)), PVA IR
(X2) F TPGS JFisiKE (X3) 5 PPT-loaded PLGA
NPs [(Ri2 504 (Y) FEEZR (V) ZEFKR,
SR W 1.

3D M S TH B AT AT Ab D7 HRIE D PLGA i &K
JE 2 SRR R AR FE R, XA T
PLGA it &K 3G g =AU A R,
FEAR T BI VIR 7, &z A HLAR [ KA B9 5, AT
FEAE R HRLAR ; AbJ5 A PVA AT DL 35 AR AT K
ARG, AT AR S 9K 7, 38 sy )R 77,
UEIE N PVA J5T SR FE 2R 3E T 9K RORAR IR/ s Ak
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#*3 PLGA RERE. PVA REREMN TPGS REREMNRESM. BHEZMM G EIHER
Table 3 ANOVA results for the effect of PLGA concentration, PVA concentration, and TPGS concentration on particle size

distribution and encapsulation efficiency

S S5 H i E P ME F {8 P {8
R (Yo

il 34 603.90 9 3844.88 18.40 0.000 4
X1 26 104.66 1 26 104.66 124.90 <0.000 1
Xz 1.866.75 1 1.866.75 8.93 0.020 3
X3 237517 1 237517 11.36 0.0119
X1Xz 562.80 1 562.80 2.69 0.144 8
X1X3 172578 1 1725.78 8.26 0.0239
X2X3 11.76 1 11.76 0.06 0.8193
X1? 1207.32 1 1207.32 5.78 0.047 2
X2 291.01 1 291.01 1.39 0.276 5
X3 1325.57 1 132557 6.34 0.0399
BRI 1463.01 7 209.00

JAUT 1433.71 3 286.74 19.57 0.049 3
gl %= 29.31 2 14.65

¥l 36 066.91 16

AEE (Y

il 122262 9 135.85 29.55 <0.000 1
X1 734.09 1 734.09 159.71 <0.000 1
Xz 109.74 1 109.74 23.88 0.0018
X3 132.06 1 132.06 28.73 0.0011
X1Xz 16.25 1 16.25 3.53 0.1022
X1X3 6.13 1 6.13 1.33 0.286 2
X2X3 4.50 1 4.50 0.98 0.355 4
X1? 199.05 1 199.05 43.30 0.000 3
X2 63.92 1 63.92 13.91 0.007 4
X3 9.05 1 9.05 1.97 0.2032
B 32.18 7 4.60

FANI 41.43 3 6.29 16.84 0.0570
aR 7 0.75 2 0.37

B 1254.80 16

77 TPGS Jit &9 BEXT KR (PR AR 52 e 2 2, A
AeAE T TPGS iRk AL &, g AT LAFH R
GURRL R4, PRI RIRR E AT R TR OE R
T, IS FLIBGR B/

3D M S B AT AT: b J7 HEE T PLGA it &k
o BEREAMMAE %, XTaeE A A &
ZAH PLGA JREIREMHER, A HUAHRIEL G,
M3 B T A WA S K AR Z (B 8 B 77, (gl

KA BT 2 19 259; AbJ7 e PVA BERIREE N
BN, 2B ILEE g mEs, XEdT
TEFAGIE TR PVA {21 PLGA B 2245
T IR TR EE R, A5 PR TPGS
B EEFRIE AN, KR L3 R A R F R, X
Fe T8GR BRI L) TPGS 2% 25407 A= B4 i AR
M, 2 2 IR IR AR AR T, FEAIR T 25
BR.
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Fig.1 3D effect surface diagram of the influence of PLGA concentration, PVA concentration, and TPGS concentration on

particle size distribution and encapsulation efficiency

ENTISMNIES TR RS S UN AN E S = N
() PPT-loaded PLGA NPs N H#x, RAT.OLEAE
TF - WA AT AT A . SIS AT,
%€ T PPT-loaded PLGA NPs [{# 4t 77 A: PLGA
JREWE N 120.0 mg/mL, PVA FiEIKEHN 20.0
mg/mL, TPGS FiEKE 2.5 mg/mL. %4077 T #
WG kA2 167.8 nm. 3K 89.6%. KilF s
sk RGN, #1453 #it PPT-loaded PLGA NPs £ /i
(R Sk A% (163.6 4.2 nm. 35K (89.4+0.6) %,
S1ME S Y, UESEAT R B R
TEe /1, Wk 4.

2.6 MEFRFRAE
15 FH 3 5 B 8% %) PPT-loaded PLGA NPs /551

*4 HEHRFASE PLGA P RKMMENEER
Table 4 Results of PPT-loaded PLGA NPs properties

#= RiA% 53 Atinm BE %
20250114-1 159.7 90.1
20250114-2 168.1 89.0
20250114-3 163.0 89.1

BT T b, B TERRRE S RS S SEE 300 H B
ARG b, FEARRR £ 2 RIE, HAKT.
IO 1% S R 2 kS 1, G4t 5 min, £ 120kV
FRI N3 H R N %% PPT-loaded PLGA NPs I
&, WHE 2. #H R A SR, PPT-loaded PLGA
NPs BERUNERIL 5L, RIMEIIE—, B FH
ECRES R4F. @l BHE Ge ik R iz o A Yo B~
100~200 nm, W& /N T 202 HEHURE AR 1Ak 7
SEAR, X AREL HUGTRE T AR B A R K
e ESPRIN

b e

B2 fHEHREASE PLGA SKKIESTBEERE
Fig.2 Transmission electron microscope image of PPT-
loaded PLGA NPs
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2.7 RINGIRERL

KB HTEEIEN PPT-loaded PLGA NPs 7£ /A [A]
pH EIAEE B ZREDS, K% B 1 mL PPT-
loaded PLGA NPs (#(Zj& 15.0 mg/mL) yEATAb
I ARG 2 TR 1 X 1044 TR BN S (&
ZETKENL 24 b, PImEHESNE TS 0.2%
R ALEE 80 1) pH 5.0 CELFUMIRIAEL). pH 6.0
CHHAAFBRIAEE) A pH 7.4 CCEFZAE) BERREL 20
W, BT FRRA 200 mL. SRR RE T
(37.0£0.5) CHaf i /i 45, 447 (1001 5)r/min
FROit e, TR A (24 4. 64 8. 12, 24,
481 AEHHURE 2 mL (R AMINSR . 22 G
MWD, 2022 pm WFLIEMRIE f5, KA HPLC-
UV EE RSV EIRE, 11 RBRBCE.
[k, BURFAFREEZEMAE 30% DMSO /K
Wi FEIREN 15.0 mg/mL), HU 1 mL JEEWRUN
NIBNTES I, 208 LR 484, 0 il 0.2%%
Ll Z4fE 80 1) pH 5.0+ 6.0+ 7.4 [KIRR £h 2 AT
iR e, W 3. GRER, RAER
R 2R AN 2T R A HAT pH [HAHC M, YRR
PRI PPT-loaded PLGA NPs A& 4ME: 2458 % B,
AR, HRBRAERE 2 NI B Y1 (0~
8h) RIUHPOERE BB, HRFRERIA 40%,
2 BEYR T YRR L2 T W B 1) 5 24 W RO A% /e T
X IR 2P R MR U J5 ] (8~48h) # ek
SRR, 48 h BANRECRIA 90%, X2 T #Hifk
MEL PLGA BEEIZD KR, (el 5RE 5 B iAot~

AEYTEUEE, A9l fLIE Y BURE R,
1201
100 &%
S ¥
g Qe
Z 6ot =
> | -
o i —+—PPT-loaded PLGA NPs (pH 5.0)
= TN - -a--PPT-loaded PLGA NPs (pH 6.0)
Bk | -—4-—PPT-loaded PLGA NPs (pH 7.4)

20 J . ~ -« PPT (pH 5.0)
-+ PPT (pH 7.4)
_ == -PPT (pH 6.0)

0 10 20 30 40 50
t/h

0

B3 HA#EHRAFR PLGA KK EAE pH ENRFH
RINERERER (n=06)
Fig.3 In vitro release profile of PPT-loaded PLGA NPs in
different pH medias (7#=6)

2.8  UBNEIEMEIEM
2.8.1  ARANI R VE TEVEAY SRR DY R A
WYL (MTT) P ES e 55 % . PPT-loaded PLGA

NPs 5F N FLIRJE MCF-7 4080 151 - K b FHa 5k
KIAM N FLARIE MCF-7 406 5 10* >/mL [#)
BRI, FELAEAL 100 pL #2002 96 FLERF, K 96
HRE T 37 C. 5% COMEEFRFE T FE 24 h, fH
RN EE AR K FEpIEIRAE, ML AR
[ IR (25, 50, 100, 150 200 pg/mL) [I7HF
B &% . PPT-loaded PLGA NPs F17%¥ 9 PLGA
NPs, fEMFEIZFM FREENEE 48 h, A2, H
pH 7.4 BERRER 22 (PBS) &AM 3 Wk, %
BB 2. MASLFINA 5 mg/mL MTT ¥ 200
ul, ZKEEME 4 h, TEYHL P LR AR B S TR
MTT b5 N8t 4 5, 7 IS, i
DMSO 100 pL, {EiEHR% 20 min, ¥k H S,
15 min J&, {6 FAEEFRMXAE 570 nm 4B 5E BOE S (4D
o DLRINZGYIM AN E X B, DLEr s R st
IR AW, THEHMEEAE SR, SR E 4,
B = (A se—A 2 | (A gu—A )

. ®ppPT
— ++ MPPT-loaded PLGA NPs
—
*%
— *k
50 100 150 200

JREE/ (ug'mL™")

HRHAJRANR: "P<0.05 "P<0.01.
"P<0.05 *"P<0.01vs PPT group.

4 HIEHREFERE PLGA PR AFLARE MCF-7 4
BITEERMEM ( X *s, n=3)
Fig. 4 Effects of PPT-loaded PLGA NPs on the survival

rate of human breast cancer MCF-7 cells ( X+ s, n=3)

AN S I 4E TR, 4 MTT e R
F 8 20 ANFLIRE MCF-7 40 0 () 2 03 s ik
(ICs0) A 151.9 pg/mL, PPT-loaded PLGA NPs [¥]
ICso 9 99.3 pg/mL. % FI#Z Al PPT-loaded PLGA
NPs X ANFLARSE MCF-7 40 A 30 i R 5 S Bk
FEARDCME, BUREAE 29Ik BTt s, P2 3 PR
TR A S (HARER RS, EAIRE
AFE T, PPT-loaded PLGA NPs X 3. i Jes 2 Jfd () 477
fEA ST RASTER, X5HLMERRI9KER %)
A, RAREE/NI G oKL AT 38 o 18 5% 5 4 fr 3
TR, T BN B A M 8 AR =
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WAL AP, AT S 4R T 2 B iR A R0, 30:
45 AR TR AR R W] R0 IR R R R R R 25t
YN B IR AR R BR PE . BEAh, 2 PLGA NPs & 20§
£ 50~600 pg/mL Xof FL R 240 M i 3 70 i 35 50 S 15T
#* W] PLGANPs BA RIFMAMAAENE, HEAAM g 1o PP Tloaded PLGA NPs
BT iR 40 A G B AR A T
2.82 RN EIEOY R RS AR 36 o 192;%15‘]”%1/?1'21 )
3P4 PPT-loaded PLGA NPs [0 /HBI v Pk . 54k
THREVE KM A ZLIE MCF-7 4R S oo B
Mt BALB/c RIS . 10 d J5, AERRUIEAK D
VORI, B B0 2k iEWS, EE B Y
HOKFRE IR E Y 1.0X 107 MmLa HL200 pL & 50
YN R B T e BALB/ BERUBIIL R, &
S MRS AR P K FE 4 100 mmd B 2o

BRI BN 3 4L, X IRALE iv A3 R K,
PPT 4% iv REAFZREH (77N 30% DMSO 7K
W), PPT-loaded PLGA NPs #H fi#kiEST PPT-
loaded PLGANPs, #4524571 84479 30 mg/kg. #4H1)
KA H BB IRG AR, H8457530d. 558
WiaeE 3 Kidsksh k&2, JHEd s~ R
MEMEKE (LD AR D, AR V=X
W22 TSR AR . 38 I 2 2 A0 e T A K e 28
FMA 5 8254k 14 PPT-loaded PLGA NPs (14708
A, WS,

SE 56 U ) 5 2EL A SR A R AN R A K Bh A
IS5 B R IR ZHAE 30 d -1 I SR 4k
RERK (MIEZ) 26.5%) , TR ERA
RyEttls PPT LI AT PEAAR R 5 T B, $2omilE
BT RETI R RGMEA R M. 17 PPT-loaded
PLGA NPs 4 BB FfER & FIEI S, HALIE
FEARN AR E o IRAARFR o HT B, KRR ZH iR = 45
AP K, 17 PPT. PPT-loaded PLGA NPs 41
i 93 184 B ok T W Rk 22 (P<<0.01) o HAR I,
PPT-loaded PLGA NPs 21 ) e AR AR B4 g 4 PPT 401
() b I AR AR B MR B i FRAIK (P<<0.05) , #&7 PPT-
loaded PLGA NPs i#i% 2 48 i ixh 14 56 i 80 2 ) 14 A1
SRR B BRI A AR ROR
3 g

PLGA KA H WL I 1l 45 5 2 LG R RL T
i ARSI R m R AR LERT AT
SRS u Y e S = 5 e I 1 - < O T
SERIEIR: SRR A1 1 PLGA Kb
AREM A GEIUENT R &S5 4 1

12 15 18 21 24 27 30
42N A)/d

Hxtfeatbs: "P<0.05 "P<0.01; 5 PPT ZHLL#: #P<<0.05,
*P<0.05 "P<0.01 vs control group; *P < 0.05 vs PPT group.

B 5 ATRIATHARMNEENRERETL (A) FfrE)
RAEEKeZ (B) M%Mm

Fig.5 Effect of different treatment on body weight

changes (A) and tumor growth curves (B) of tumor-bearing
mice

PLGA 4K I KA 73 A A3 %), PDIECK
1M LAFLACVA 7R 28 A 25 1) PLGA 90KKE, AN
W ARG, KA A5, MRS E N R AT,
A 25 a2 A il g, HAZ 5 E Wi,
AP AHAR, RERSIR I M 2 L8 7R R . BRI,
AW TR BRI T 25 K% % PPT-loaded PLGA
NPs,

W77 TEZMBEREISN PLGA F9KAL # 1%
J = RG], AN I PR 2R S B IR AT SRR BT A
DAKE HE TR0 - DR 2= (B) ) A2 AR, T L 8 S 6 R
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