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AR YK kL (PTX/LBP nanoparticles, PTX/LBP NPs). 753% KM RIEHFITIEZEME PTX/LBP NPs I 5% 1
M mPEGak-PDLLAx HJZE KA PTX/mPEGak-PDLLAx NPs HHATELEL, i NHUENE -k, 2 08des
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Preparation of paclitaxel nanoparticles used Lycium barbarum polysaccharide as
carrier and study on the treatment of breast cancer
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Abstract: Objective To improve the anti-breast cancer effect of paclitaxel (PTX), Lycium barbarum polysaccharide (LBP) was used
as a carrier to construct PTX/LBP nanoparticles (PTX/LBP NPs). Methods Antisolvent precipitation method was used to construct
the PTX/LBP NPs and compared with conventional carrier mPEG2k-PDLLA2k build nanoparticles PTX/mPEG2k-PDLLA2x NPs,
dynamic light scattering method to determine the average particle size and dispersion index (PDI) and { potential, The drug loading
and encapsulation efficiency of the nanoparticles were determined by HPLC, and the morphology of the nanoparticles was observed
by transmission electron microscopy. The particle size changes in different physiological media, the stability of the nanoparticles at

room temperature, and the release of the nanoparticles in vitro were investigated. MTT assay was used to evaluate the toxicity of the
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nanoparticles on 4T1 cells in vitro, and the anti-tumor effect of the nanoparticles in vivo was evaluated in 4T1 tumor-bearing mice
model. Results The size of PTX/LBP NPs was (217.8 £ 3.2) nm, PDI was 0.192 + 0.039, { potential was (—14.6 £ 0.1) mV, drug
loading and encapsulation rate were 13.44% and 93.53%. The particle size of PTX/mPEGak-PDLLA2k NPs was (221.5 +2.4) nm, PDI
was 0.219 + 0.012, { potential was (—3.6 = 0.1) mV, drug loading and encapsulation rate were 13.02% and 93.61%, respectively. Both
nanoparticles were spherical in shape and showed no significant changes in size in saline, 5% glucose, PBS and plasma, and remained
stable for 7 d at room temperature. The in vitro release results showed that the paclitaxel nanoparticles prepared with LBP showed a
good sustained release effect. In vitro cytotoxicity experiments showed that PTX/LBP NPs had a stronger inhibitory effect on the
growth of 4T1 cells than PTX/mPEG2k-PDLLA2k NPs at the same concentration (half maximal inhibitory concentration, ICso: 0.21 vs
0.30 pg/mL). In vivo anti-tumor experiments showed that the anti-tumor effect of PTX/LBP NPs on breast cancer was significantly
better than that of PTX/mPEG2k-PDLLA2k NPs (tumor inhibition rate: 70.16% vs 49.93%, P < 0.05), in addition, the body weight and
viscera index of mice did not decrease significantly. Conclusion The construction of a paclitaxel nanodrug delivery system used LBP
as carrier for the treatment of breast cancer, which not only significantly enhanced the anti-tumor efficacy of paclitaxel, but also reduced
the systemic toxicity during the treatment of paclitaxel, providing a theoretical basis for the application of polysaccharide nanocarriers.
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B L it e 1 2 RO 2 B e PR RE L), e Bk
JEART IR B R R —. BB (paclitaxel) 7EN
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T il S e TT . REEIIEAE
TEKIEMEZE . St H AR BEAREE 10 fE, fdi L
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RPN 22 PR AH DGR E U211, {HE FLgh K
AR TP R R -5 8 S8 A I 5 A L i
EE R L B e O NS A (N E=S WA 8 THIEI AP/ S
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polysaccharides, LBP) RJf T [E L5 45 & [F) YR HE
YitIkc Lycium barbarum LW, JERIAC ) 2 AEY)
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F N AL T 22 SRR DL LBP N3 A Ry 4%
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FLER A7 E 2K (mPEGok-PDLLA) il # FI 4K b5t
b, 5 2 PUMIBE AR 5 A BB, LU Y LBP
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1 {UEEFd
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HIRAF]; HC-3618R A =i ¥ ¥ 2 0obL, 2Rk}
HHAERIAER A TR A ], JEM-1400 8SOKV HUiE 5 Hy
RS (TEM), HABRF#A 4 RCTBasicx
RUE IR TG 1P RERS , 75 IKA A %]; Thermo 311 Y
AN FE4E, F£E Thermo Fisher Scientific 2
Al; Alpha 2-4 LD plus B B2 AT HRL, FE[EH
Christ AF]; HH-1A B HBUEE /KBS, LR RME
TR ZEA PR AT) s CKX31SF Be2: Bk, HA
Olympus /A #]; Tecan infinite M200 Pro ! £ Th g
WX, Fit Tecan A,

LR, RS =98%, FiFiaE/RAELE
HAMR AT LBP, JETE=50%, Fig&tEdy)
BHEARAR; 44K E RO REIRH RN
(TPGS), PiZiF i KRB RA R s
188 (P188), g PlikgHh B4l B 47 57 by A4 PR A ) s
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AL IGEIE-2)-2,5- — R L DU MR 2 (MTT), dbi&
SKERHEAR AT NRIIEIRIERE F -0 (tumor
necrosis factor-o,, TNF-0) ELISA &7 &. /My F
& (interferon-y, IFN-y) ELISA 55 &, b=
WA EARBR AT i 8, 8k iH/RFR
HAERAT; SLIAHAKAERETK, HRH e
a3 R T4l .

AT1 FUAEAN AR, Jb b RS 2= B Btk i 4
Horaty; 6~8 K SPF T BALB/c /N, 14
g (20+£2) g, WEILFEE EEDHARFRA
A, AAES SYXK (50) 2023-0008. Zh45L56 i
rp [ [ 25 Rl e 25 R 7T BT IMPLAD @B Z%
FiesfibE, #fbiES SLXD-2023625018.

2 FHESH#R
2.1 EREERKRIAEHF

SEESFTA LBP i A AR AR o T 2
(4.0X10*~3.50X10%) MR, HFEDEN
50%, SCHRIRIEIZABXT 7075 S X (8] f) LBP &t/
SRS T EELR PO, GORRL BRI  E T

¥ 5 mg MBI T 0.5 mL AR, Ak
AT (250 W) ZE12i N F 20 mg #i ik LBP (R
253N 1 D 4F1 1 mg F25E 7 mPEGak-mPDLLAk
(AP 520 R LB 5 0 DB SmL £ B 17K
W, 45 CokE e ZEBR A, 133 LIAAT 2 BE R
(B KR (PTX/LBP NPs) 1AW .

Pz BIR T iERMEE], H M AR mPEGx-
mPDLLA2x (21 mg) |4 75 LBP [ PTX/mPEGak-
mPDLLAx NPs /£ A%, 5 PTX/LBP NPs #E47 Lt
B, HEHMBUMRETT S R .

22 BERIWER

PLRIAZ . £ 43 845 20 (polydispersity index, PDI)
K C R RV FRR, Mgkt (10201030 1
4.1 : 5 F2EAFIE(P188. TPGS . mPEGk-PCLok
mPEGox-mPDLLA ) FaE A& (0.5, 1.0, 1.5,
2.0mg) MHEAETIZ (150, 200, 250, 300 W) 4 4
JITEAT “2.17 Wi R PTX/LBP NPs AbJ5 T.Z 3T
R R,

221 ZyERbL 3% 2.7 BUR kAo B A2 3
Eb1:2.1:3.1:4.1:5#4 PTX/LBPNPs, H
R AT, BEE 2GR LI 1 0 4 B, 9RR R
12 S PDI /)y, 4h 3G R 2538 LU I 9 KRERE A% S T
B, WAL 1 0 4 3T S g .

222 FERIMZE 2Ll P188. TPGS. mPEGx-

PCLox 1 mPEGk-PDLLAx NEEFHE “2.17 Tl N
TEFA R & 9Kk, MR 2 ATA1, mPEGxk-
PDLLAx A& 5E 71l & ) PTX/LBP NPs 1% J2 PDI
/N, WS 8P mPEGak-PDLLA A% 5E 7] %
PTX/LBP NPs.

x1 HELLBHEMW (X+s,n=3)

Table 1 Effects of drug to carrier dosage ratio (X +s,n=3)

2L Fif%/mm PDI ¢ FAL/mV
1:2 541.6+33.7  0.300+0.052  —11.4+0.6
1:3 229.7£3.2 0.230£0.032  —14.4%+0.5
1:4 217.6£5.9 0.185+£0.018  —14.8+0.1
1:5 236.4£5.2 0.220£0.036  —15.3+0.9

®2 REFOMAERFE (X+s,n=3)

Table 2 Screening of stabilizer types (X £ s, n=3)

FaE A4 /nm PDI ¢ A7 /mvV
P188 306.7+6.6 0.268£0.034 —15.8%0.8
TPGS 264.7£1.5 0.201£0.004 —-12.940.5

mPEG2k-PCL2x 2737409 0.223+0.015 -13.9%0.2
mPEGak-PDLLA2x 223.9%4.2 0.181%£0.023 —-152x1.0

223 FEMAE L mPEGxk-PDLLAx NEE
I, HlH 0.5, 1.0. 1.5, 2.0mg KIHE, LL“2.17
TR 74 & 9Kk, B3R 3 a4 E R
N 1.0 mg i, Fif% kK PDI By, /b ke e
R REME S gk R bR — HAa e, WUE s2sei:
¥ 1.0mg (EPZ§¥5FGERIMLsI N 5 0 D e
FIH AT T .
*3 BEFFAEEE (Xts,n=3)

Table 3 Investigation on dosage of stabilizer (X + s, n =3)

FREAMHRE/MmMg  Kiff/nm PDI ¢ HA/mV
0.5 840.2+38.6 0.233£0.072 -18.2%1.1
1.0 216.7+2.4 0.185+0.050 -13.0%+1.2
1.5 220.24+4.6 0.2334+0.072 -14.0%1.1
2.0 216.31+6.6 0.268+0.034 -15.1%1.0

224 BEIIE  /HITE 1504 200, 2504 300 W 1)
REFE AT N, % “2.17 TR 55k % PTX/LBP
NPs, HH3E 4 [ A1, B D203 K, 9eKR
Fifze [ PDIABRE 2 981N, 248 75 DR IA 2] 250 W i,
YURKLIRIAR K PDI fie/hs, GRS K Th R i 1%
& PDI i 484k, #Ua 4R seiGAE 250 W I8 75 4%
4Rl PTX/LBP NPs.

gr bR, mdRERIRE. REAIHE. 4
2 Ll B 7 1) 28 4 A7 THI IR B DR 3555 520 PTX/LBP
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T4 BEIERNEMW (X+s,n=3)

Table 4 Effects of ultrasound power (X £ s, n =3)

BAEIR/W RifE/Mmm PDI ¢ FAL/mV
150 655.9+£51.6 0.191£0.076  —4.7+0.2
200 49284109 024440018 84407
250 219.546.5  0.175£0.031 —14.6+0.1
300 223.7+4.6  0233£0.021 -14.1£03

NPs AT TT I, 15 9Kk it 77,
BP7E 250 W S 2444 T, L LBP &kt 11 4 1
23 LB EE, % H mPEGx-PDLLAx N E
A% 1.0 mg AR (A5 RIRILEA S -
1) #i]4 PTX/LBP NPs.

2.3 EFERNKRNAIRAE

231 KifE. PDI Y ¢ HWf7RAE  HUHI & 4F 14K
BLg, 2T HUT (dynamic light scattering,
DLS) W5, F|H Zetasizer Nano-ZS & /R X Fifs
HLAZ 0 HT X, SR 5E PTX/LBP NPs $i4%. PDI Ll
¢ AL, BN E EIINE 3 K. 458 PTX/LBP NPs
FIRLZE R PDI 40504 (217.843.2) nm A1 0.192+
0.039 (B 1-A), (AN (-14.6£0.1) mV; PTX/
mPEGk-PDLLA NPs [ %7 42 1 PDI 43 5l N
(221.542.4) nm #10.2194£0.012 (& 1-B), { HfL

159 A
10 1
o\\"
"
5
O-
129 g
8
S
i
o
0 -
10 100 1 000 10 000

R /mm

1 PTX/LBPNPs (A) #1 PTX/mPEG:2k-PDLLA2k NPs
(B) HYKIZSTHE (n=3)
Fig. 1 Size distribution of PTX/LBP NPs (A) and
PTX/mPEG:2k-PDLLA2k NPs (B) (2 = 3)

N (-3.61£0.1) mV. 2 HKRRAREN,
A A, RIAE K b 1 43 BOhE B 4
232 WABMAEFME  BURS TRk
T 1 mL, AR T8 FSTRARER TR IR EN W
FRTRr A 1 mL 5% R AR, IWE, 13 000 r/min
B G LE4E 8.3 em)30 min, B I AT HPLC
30T, HEARE] 1 mL YRR BT & I 25 5
i (WD HEGUKRLIER 0.4 mL T8 &0
CARBAMEXNT 23 75 & 10000) o, LA 13 000 r/min 5
> 30 min, HUERHEAT HPLC 24T, #5155 1 mL
YRR I S 2R E (WD o IR R AR
% PTX/LBP NPs 1 PTX/mPEGx-PDLLAx NPs [f]
B EMEEZE, 45 PTX/LBP NPs fl PTX/
mPEG2k-PDLLAx NPs HIEZI & 7354 13.44%F)
13.02%, HEZD518 93.53%F1 93.61%, FWK
B AL O . 22 EAER “2.17 THUR )
B TR EAS I () FH 22 v ELAT B9 K 1) 7)o =
Loy 8

B E = (W— W/ W,

W =W—Wr/W
233 HPKKIIMIEAS LS PTX/LBP NPs 7 ¥ £
AR, PTX/mPEGok-PDLLAk NPs #MH & 9% (16,
BIR S BIAE HEUR BE (B 2D,

KA TEM WSRGRKLIEAS, BAORBIE R
Pkt #) 300 H M £ -, =EXAT, HH

A 'f',:' ”( 2%

PDI 4y

500 nm

200 nm

&2 PTX/LBPNPs (A) #1 PTX/mPEG:k-PDLLA:k NPs
(B) HYSLHIEIFN TEM [
Fig.2 Actual photos and TEM photos of PTX/LBP NPs
(A) and PTX/mPEG:2k-PDLLA2k NPs (B)
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2% IR R G, HAR T, T 120 kV HInE
i NI TEM WG KRE (TR . Bl 2w,
£ TEM T, 2 FhgRopiss) S 308 R/ NS — I I BRTE,
PTX/mPEG-PDLLAx NPs % PTX/LBP NPs f{]4+
TR NG %, 3 b R AT e B LBP HAN 23—
W, AAAEAEREN 7> 7 BUE K/ R LBP, S
%) PTX/LBP NPs [AERAMEA U PTX/mPEGok-
PDLLAox NPs # I,

234 JWEREMHEELE WS TRAKRL, £
I8N ATHCE. 7 d, BATRNE R BUREI 2 K42 A PDI BA
R AR EM. 4% PTX/LBP NPs 1 PTX/
mPEG2k-PDLLA NPs 7E =R N E 7 d kL
BN 5 s, ZF BRI G Em, H
PDI —H/NT 0.3, BAEFE H B AER. R4E
BOUTESSI G =, R 2 MhYRRA R AF I CE
faE k.

235 NRREHEFERE SRRk S
LARFAN 1.8%FAENIAW . 10% M &I FEE . 2 fiF
AR PBS (pH 7.4) Al 4 AR ML 2R A,
SERAE, 08 0h kR, 37 CE, 23T

2. 4. 6+ 8. 10+ 12 h BUFEI 2 4K bi (1 R0 42 A1 PDI,
A I WA TV UTIE S R - 45 5 PTX/LBP NPs
A PTX/mPEG2k-PDLLA NPs 7EAZERER/K . 4]
BE. PBS MK Higfese, 12 h WIHA HIVEM
BYTEILR, RAMEREREEN (K6).

2.3.6 MRAMEBELE RS EEESNE . PTX/LBP
#& 5 PTX/LBP NPs 1 PTX/mPEG2k-PDLLA2x NPs BJA{
EREM (X+s,n=13)

Table 5 Storage stability of PTX/LBP NPs and
PTX/mPEG:2k-PDLLA2k NPs (X +s,n=3)

PTX/LBP NPs

PDI

0 217.843.2 0.219£0.012
1 218.84+2.9 0.203%0.016
214.94+2.3 0.181£0.036
214.34+3.7 0.200£0.035
214.0+1.9 0.235+0.022
212.04+3.8 0.254£0.050
214.1+1.8 0.168£0.036
214.5+£2.8 0.2411+0.022

PTX/mPEG2k-PDLLA2x NPs
PDI
0.219£0.012
0.17340.026
0.23740.051
0.228+0.040
0.22740.047
0.17540.036
0.228+0.027
0.229£0.042

id —
HFifE/mm

2215423
218.4+3.9
218.1+3.4
221.6+3.4
223.0+2.6
2248+1.6
2183143
218.3%3.1

FifE/mm

~N N B W N

% 6 PTX/LBP NPs 1 PTX/mPEG:k-PDLLA:k NPs ZE SN FRFHRREWN (X+s,n=3)
Table 6 Particle size change of PTX/LBP NPs and PTX/mPEG:k-PDLLA2k NPs in various media (X +s,n=3)

PTX/LBP NPs %7 %/nm PTX/mPEGk-PDLLAx NPs $i1%/nm

o 0.9% NaCl 5% % PBS %4 0.9% NaCl 5% % # PBS 1874

0 2256+22 2262434 2242419  187.8%6.1 2285423 2363140 2244+27  188.7+£59
2 220.7+6.0 224.8+3.6 2188%26  185.1%4.1 2267439  231.943.3 2135240  192.7+43
4 2212423 2307429 2268%28 197.4£50  230.1%£22 237.9%1.8  2084%17 217.8+%5.1
6 2227426 2284%3.6 219.1+41 1988+48  2309+22  238.8%3.8 208.1%£24  1983+34
8§ 2189423 2326%1.3 227.9+34  209.1%28  2324%28  241.7£39  201.9%23  222.7+£36
10 2085+28 2282+44 2238+28 1965+45 221.1%£29  230.6+£34 2045+3.1  187.1%3.2
12 203.7%24 2311+20 2232437 186.1+7.4  2283+3.0 233.1%£25 207.6£1.6 188.1+1.4

NPs 1 PTX/mPEGx-PDLLAx NPs Vi (ZEA2HEE,
1 mg/mL) 7 5% H 2 mL T4 G AT 41
i & 8 000~14 0000 H1, JRA 50 mL fI&H 2%%
A IR E R PBS ¥l (pH7.2~7.4), 37 C
IKIBIEE, #ECN 300 r/min EfT. EARRE S
T, B mL BN, (RIS 7 S AR ) e e
A5, HARRRE 24 h 53k 1 OB I/NE - 383 HPLC
I3 MTRE TN H A2 B B Bk B B oK1l 3 ) 28
FURRIER o AR S -PAT S5 3 IR

g5 R IR BEE ST . PTX/LBP NPs A1 PTX/
mPEG2k-PDLLAk NPs 7£ PBS H1 (R #M B an ] 3

BN o SEAZIEVE SR P B AZ BERE R iR, 12
h P 2B R AT L B 86.62% . PTX/mPEGok-
PDLLA NPs MIZRICAPIFR B HIER, 12h Bk
SRR CRBREIERIA R 39.17%), B AHXT
ZR )RR B Y (144 h BB HURILF)
66.88% ). TAHFEZ&AF T, LI LBP YA 4 1)
PTX/LBP NPs {E4 MR BOTEE HH AR e SR 254, 144
h BRBERIER] 77.24%. P CHRRIERY, FTFR
SRAEL) 22 WE R 2R (R GOk ] DA o XE VA P 25 D I IR
fRRE, RISk, ARSLInai RS 2 AR, W]
W5 H AL, LBP AL L2 s 9K b 26 1
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100 1
80 1
S 60
3
£
¥ 40 1
\‘-‘:é
Bk s
20 1 —a— KRS
#— PTX/LBP NPs
0- —#— PTX/mPEGx-PDLLAx NPs

(I) 2I4 4:8 7I2 9I6 léO 1214
t/h
3 EMELIS®. PTX/LBP NPs f1 PTX/mPEG:k-
PDLLAzk NPs BYFSMEREILZ (X+5,n=3)
Fig. 3 In vitro drug release profiles of paclitaxel injection,
PTX/LBP NPs and PTX/mPEG:2xk-PDLLA:k NPs (X + s,
n=3)

H RGO, ARIT K21 ], 95k
BAWIA R P
2.4 {RIMNARSMEER

K MTT 1A A2 1% . PTX/LBP NPs. PTX/
mPEG2k-PDLLAx NPs /RSN EEPE . K 4bT%f
BRI 4T1 40 LA 8 000 4N/ FLIIK FE R T 96
fLBR, 7E37 C. 5%CO ¥ F 4 F T 1% 24 he
RPMI 1640 A58 3577 F 50 25 0T IE

BN RPMI 1640 35 75 FE MR AN [F] 57 5 2 (1)
LREESHR (0.05~100.00 ug/mL). 2 Fh#kzG44
ki (0.01~100.00 pg/mL), £l 200 uL (FH4H°F
76 MESL. 3L E 72h J5, B MTT &
(20 uL, 5Smg/mL) AbFE 4T1 4Hf, 4RZE0F 4 ho
B, FEFLINA 200 uL ) DMSO ¥ i# 72 3% 20 min,
A DL S AT 570 nm R FEFLR G
JE (4) 1.

MR G0 R A 20 5 g e f %, SR 5
Graphpad Prism 9.0 004 Hi 24549 1 2= £ 4 il vk 752
(half maximal inhibitory concentration, ICso) M2k,
I ICs fH -

IR =1—A4 s0/4 2

MTT 7290 5E 45 R 4 Fros, SAZ R SR )
ICso fH N 1.41 pg/mL, PTX/mPEGak-PDLLA2x NPs
i) ICs0 154 0.30 pg/mL, PTX/LBPNPs i ICso A
0.21 pg/mL. PTX/LBP NPs £ 5H2 A SRR &
6.6 1%, 1 BPRE A2 BE ) 45 BN KL T AR #8500k 38 H
RAMTUI IR R . 5 PTX/mPEGok-PDLLA ¢ NPs #H
Et, PTX/LBP NPs Xt 4T1 4 i 2E K40k /5 H 5 o8,

110 7 A
90
70 1

50 1

LA 2%

30 1

10 1

0.1 1 10 100 1 000
JR R E/(ugrmL ™)
110

o~}
.

90 A

70 A

50 1

2 B 1 22/ %

30 1

0.01 0.1 1 10 100 1 000
J R/ (ngmL ™)

110

(@]

90

70

50

AL 2R /%

30

0] 4

0.01 0.1 1 10 100 1 000
R/ (ug'mL ")

Bl 4 SA2ESE5HR (A PTX/LBPNPs (B) 1 PTX/
mPEG:x-PDLLAzk NPs (C) Xt 4T1 AR 4 K HIHIdhLk
(X+s,n=06)

Fig. 4 Cytotoxicity of paclitaxel injection (A), PTX/LBP
NPs (B) and PTX/mPEG:2k-PDLLA:kx NPs (C) in 4T1 cell
lines (X+s,n=6)
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MR (1X 100 AN/ . 24 IR FL 100
mm? I, FF 4T1 /N ARSI AR AR BENL 7 4 4.,
B 6 Ho il iv AR ER/K 0.2 mL CBHMEXTHRZHD
EEES (FEMEXT IR, 8 mg/kg MR
PTX/LBP NPs (8 mgkg MR EE, 32 mgkg HI
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LBP). PTX/mPEGak-1PDLLA2x NPs (8 mg/kg 4
HED. BRIEFER I, FIRS AR R 2 RE iv
U7, FLERZ S IR BEANTRETFE R RERE 2 KM S
ANBRRAS, BRI FUN R R AR, IR/
MR AR, MRAARE (7)) =Lw2, Hd LN
WL KBRS, WHRDNER. KRR, /)
S HIR BRI =04 (1 B0 R, 2 500 r/min 250 (5
0¥42 8.3 ecm) 5 min, 4 MEAMANAE, FIH
ELISA {7 & 3k AT I35 Jif 783 48 L X+ TNF-o Al
IFN-y B o 2 Ja AbFE/NER S 5 HL/ BT FRe
Oy B IERVEFRE B E, % N AT
TE A 28 K % WE 2SR HL

i I 1) 28 = 1 — JiloRg Jo e/ 2 L 3k 7K 2L g I

k25 8l = k25 5T /s B4 1

FH /N RR PR AR AR AL (3R 7D AT, A E R K

Jig AR R, 15 d PURARARIE 1 601.90 mm®; 4%
B SR ZLF PTX/mPEGak-PDLLAx NPs ZH 1)
/N BR MR AR KR RN, SRR S 0N 959.23 mm?
A1 813.96 mm® (HAHE KA, P<0.05),
PTX/LBP NPs iy A&F T /N, 4 483.65 mm? (54
PERKAMLEL, P<<0.01), BJE/NF PTX/mPEGak-
PDLLA NPs 41 (P<<0.05), W] LBP {E#i{kn L
ARG AT H MR R VR
INREEFREARN (K 7), 15d K, EHEEK
MR EARR, Bk BRI KPR
HESHRAL. PTX/mPEGax-PDLLA NPs 41A1 PTX/
LBP NPs 417EH7 6 d i EHIAEIN, (B2 55K
B E S ZH AT PTX/mPEGok-PDLLAx NPs 41445
E{EFFUE I N %, M PTX/LBPNPs 1355 9 K5
PR ATE TR, HEIE 15 R & 20 T

R®T HQTHHEE 4 BN BHMEERIMERELNR (X£s,n=6)

Table 7 Tumor volume change of four groups of mice during dosing period (X = s, 7 = 6)

R /mm?
A
0d 3d 6d 9d 12d 15d
AR K 147.651+107.41 257.57£157.23 461.81£194.85 770.59+290.78 1 137.11£331.29 1 601.90£451.62
Y AN N 144.39+51.99 189.59+108.54 354.20+148.90 594.75+255.53 856.47+316.07 959.23+303.78"

PTX/mPEG2k-PDLLA2 NPs 163.76+54.65 219.32+166.3 283.16+151.06 463.38+379.19 685.56+289.22 813.96+315.28"

PTX/LBP NPs 1547143331 199.43+85.00 224.61+83.07 368.48+£127.14 442.71£201.76 483.65+294.77"
.- R & /g
0d 3d 6d 9d 12d 15d
AR ER K 20.56+0.48  21.16+045 22514090  21.99+138 22204149 22.01+1.45
VAN N 20224084 21224135  21.93+140 2145+1.50  20.83%1.61 19.33+2.03
PTX/mPEGak-PDLLAx NPs  20.124+0.88  21.20+1.08  21.96+1.14  21.19+1.11  20.55+1.59 19.75+2.22
PTX/LBP NPs 2040+1.68  21.07+143  21.84+135 2211+1.65  21.90+1.90 20.67+1.94
A KA "P<0.05 "P<0.01; SEEEESHRARE: *P<0.05.
*P<0.05 *P<0.01 vs normal saline; #P<<0.05 vs paclitaxel injection.
PTX/mPEGx-PDLLAx NPs 41, iXFH] LBP #fk
A LI MRS R 5 B Qb8Toee
S 28 AR5 JFRE T IR, Hs s
a5 . ooz proraoses k| RO o
/o MRHERIR T TS MR AR (R ), KB ' ‘ . o . £ ) PTX/mPEG -
TSR IR A 41.07%, PTX/mPEGak-PDLLAx PDLLA NPs
PTX/LBP NPs

Q € v 0 7 ¢
W D

El5 SKIRLERATRLA/ ) RAESYE
Fig. 5 Actual photo of solid tumors collected for all groups

NPs 214098 %K 49.93%, 5 =GR LR R A
BORIETE (P>0.05); PTX/LBP NPs 4HH4R %A
70.16%, HUMIERSUIR R ERT (58T SRA
A PTX/mPEG2k-PDLLA2x NPs A LL#L, P<<0.05),
KB LBP E A T3 5 S 0 Ms F g% 17 1
T T RS T DA 5 A2 I () L MR R

at the end of experiment
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* 8 LWHRE AR/ NRAMEBAER., BRE. INEERMMES TNF-a. IFN-y 52 (X+s,n=6)

Table 8 Tumor volume, tumor weight, tumor inhibition rate and serum TNF-o and IFN-y contents for all groups at the end

of experiment (X £ s, n=6)

il IR AT /mm? A /g /%  TNF-o/(pgmL™")  IFN-y/(pg'mL™")
A K 1 601.90£451.62 1.8740.66 - 73.79£8.05 80.21+14.81
Y ALSE IR 959.234303.78"  1.13£0.32"  41.07£15.63 101.05+12.63"  87.81£8.17
PTX/mPEGk-PDLLAk NPs  813.96+315.28"  0.95+0.25" 499341294  94.07+11.27" 92.37+15.66
PTX/LBP NPs 483.65+294.77"%  0.55+0.18%  70.16+9.87* 99.40+7.74"  108.48+£10.97"%

AR KA. "P<005 "P<001; S5ECEITSRALLE: *P<0.05.

“P<0.05 *"P<0.01 vs normal saline; *P<<0.05 vs paclitaxel injection.

TNF-o 7] 75 5 i 40 23 4 i & A i v 3R
B, TFN-y B AP i s e e/, 2 4+
RIS B, BRSS9 i 40 B i A 1
ARGREY ., 3R 8 AT, ERASEE SR 2 gKkL
ZH () TNF-o 3 /K135 i T A B 2R /K 2H.(P<<0.05),
PTX/LBP NPs 4[] IFN-y FRIL7K-F-AHE TR B ER K
HICEEREENRAAERE N ZE R (P<0.05),
HE T PTX/mPEGak-PDLLAx NPs 2H [f] IFN-y ik
.. PTX/LBP NPs 41 TNF-a Al IFN-y H 5 R IA = Ik
12 751 i A e ) AV 1 e g 24 L P 14 5

WE 2SR AR BRSO (1 TR bR, HVRRAE
T8 HLIBONBURE, 250000 /N BRUIE 2338 i A B
AT AR IR B A A AR A, T AR Bt b 2 o
A%, el I BRI E B R RO 25 ) 2 At
Wk 9 iR, HA/NRKG. . BB a5 S
AREKATREEES (P>0.05), KRFELE
8 mg/kg (ML 2R /IR 0oy S BiliAN B 32T B
S EAZREE SR LA PTX/mPEGk-PDLLA
NPs 411 S4B 5 5 AR B H K 4 EU A7 AE 5635 v 22
(P<<0.05), Ifi PTX/LBP NPs #H 54 B &7k 41 Fb 4

£ SBERAEENAOERIER (Xts,n=6)

Table 9 Viscera index for all groups at the end of experiment (X £ S, n=6)

45 IR EY% JHFEFE L% PRIEHE 20/ % B EFEHU % B W 5%
A K 0.537+0.034 7.146+0.865 4.117+0.439 0.937+0.149 1.55240.119
BB 0.599+0.053 7.002£0.626 3.299£0.593 0.990+0.129 1.535+0.108
PTX/mPEGak-PDLLA2x NPs 0.510+0.054 7.294+0.726 3.317+0.462 0.875+0.089 1.476 +0.089
PTX/LBP NPs 0.603+0.091 7.79740.591 3.957+0.645 0.879+0.099 1.58740.072

THRZER (P>0.05), XRFESEELS &
VUL P X R A — e g, 1T LBP ] LAk 555t A
fasfs, X5/ B R A AR .
3 g

ST i 24 2 A B RE R T A I — A R 2 i
A 582 I 2 5 S0 R A0 B P SR A5 1 i 24
I, AT SBT3, X2 PR BT S
FET R TR R B3, T AR, PR am Ay vt
238 1 R 0 R R P R BE T B S R L A ),
P FERAE T AT 10 % g AT T I 245070, A8 R ARk
BB A R 2R A T B S AT T K
BRI 08, G5k, LBP R EE BRIt
JiR R G B R T VE VAL, AR B R —FloB Y (R 2k At
T F5RIR4, nld i Y xCT/GPX4 @i, A 330
T FLRE AT MG, (RIS . WA AR A R

WHITIETS, LA LBP NEUARR PR 29 5 A2 itk
T, R AN RIRED K 7y A YR
PR A9, #1144 PTX/LBPNPs, W44
P R iR i 24, B3 DO A RE R FLIE T R, [
PN SRV Ty AR NEY IR

PTX/LBP NPs “F-¥JHif5 K2 N 217.8nm, 434
%, TEM FRNEABRIE, fE&MEENRFRE, H
JE 7 d KA EAR . PTX/LBP NPs 844 4 4
YIRS AR & AR RLAREE, PTX/
mPEGox-PDLLAsx NPs 5 {2 2 (142 5 S AZ B I e i
JEVER . Mk, fEEEA S SLEed 2+, PTX/LBP
NPs A& R EE TR, ME2EER RN R
TR, U] LBP {EHAR I [F I R 5 T ke
YER] . B ASHIE 5048 FI 1K) LBP #dksh, Lkms s R i
RIREM KT FINKBEA RN ERE. A
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HH% . 4 Yang SEUOR H 76 BRI pH UK 4
TR EEEYKRL (PTX/GCNP), H#iZi&
FLE RIS 7.8%K11 85.4%, RN 69.40%,
JUE A 256 o PTX/LBP NPs HIHIIR % (70.16%)
A, (AERZ B 2RI T A S+ PTX/LBP
NPs [f1# 25 (13.44%) FIELE% (93.53%). Yang
SR FH 32 W 5 IR 2 L 11 52 6 40 KR ) [
[F1) 328 305 S A2 I PN 22 8 2R DA 5] P IR0 8, B
IR 67.5%, WEZLT PTX/LBP NPs (#4198
%, Chen 55421 2 (1) A2 BEAF AR R TR 11 25 1 oK
Fi (Nab-PTX-PA) =7l &5 25 N ZE A 67.17%,
X 7L A R RO 2255 T PTX/LBPNPs. REH
SCHRARAE 34400 3X S5 R SR AV R o T 8k ik 4T
— RIMLEAEM G, Pl £ 052 RGN KR FL e
J7 T PTX/LBP NPs, {HIX {5 3 94 KK 1 il £
TE8E R4 LBP AE A RIMEN) 2 it B A X F2
E SRR BRI EAB IS D155 L, XA
13 LBP &b 221 o T b @ S AZ B4 oK
TR eIk AR [F) L 48 B 4 ) R RCR

ZE BRTR, DL LBP CNEAREL A B 4 10
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JHRE e e . BRI . ARV EANE S R
MO FE TSR, AV AT DUE 35 Y 5 A2 B () L
RT3k, I REFRRE BRI AR R . DA
LBP NN i LA B 45 24 R G0iR 0T LR A2
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