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Abstract: Objective To prepare folic acid modified crebanine polyethylene glycol-polylactic acid hydroxyacetic acid copolymer
nanoparticles (FA-Cre@PEG-PLGA NPs) and investigate their in vitro release and anti-tumor activity. Methods FA-Cre@PEG-
PLGA NPs were prepared by ultrasonic emulsion-solvent evaporation method with crebanine as a model drug, polyethylene
glycol-polylactic acid hydroxyacetic acid (PEG-PLGA) copolymer and folic acid (FA) as materials. The particle size, potential and
morphology of FA-Cre@PEG-PLGA NPs were characterized by laser particle size measurement, transmission electron microscopy
and fluorescence microscope. The encapsulation rate and drug loading capacity of crebanine were determined and calculated by
Ultraviolet spectroscopy. Meanwhile, the in vitro release patterns of FA-Cre@PEG-PLGA NPs and crebanine bulk drug at 72 h were
compared. The biological properties were investigated by hemolysis assay. The safety evaluation on LO2 cells and the proliferation
inhibition on Bel-7402 cells were investigated by CCK-8 assay in vitro. The proliferation of Bel-7402 cells was quantified by cell
wound scratch assay. Finally, the uptake capacity of nanoparticles to Bel-7402 cells at different time points was observed by
The average particle size of FA-Cre@PEG-PLGA NPs was (247.67 £ 2.49) nm, with a
polydispersity index (PDI) of 0.139 = 0.027 and a { potential of (—9.40 = 0.54) mV. The transmission electron microscopy revealed a

fluorescence microscope. Results

core-shell structure, while the fluorescence microscopy showed blue dots in the bright field and red dots in the dark area after
gasification. The encapsulation rate of crebanine in nanoparticles was 83.78% and the drug loading was 67.78%. The release of
FA-Cre@PEG-PLGA NPs and crebanine bulk drug conformed to the Ritger-Peppas model in vitro. The safety evaluation showed
that FA-Cre@PEG-PLGA NPs had good biocompatibility within the range of 50—300 pg/mL compared with crebanine bulk drug.
The FA-Cre@PEG-PLGA NPs showed lower toxicity to L02 cells than crebanine bulk drug. The proliferation inhibition results
showed dose-dependent and time-dependent effects on the proliferation of Bel-7402 cells in vitro. Moreover, the
FA-Cre@PEG-PLGA NPs combined with ultrasound irradiation had stronger killing effect on Bel-7402 cells. The cell wound scratch
experiments showed that both the crebanine bulk drug and FA-Cre@PEG-PLGA NPs inhibited the migration of Bel-7402 cells in a
dose-dependent manner, and the nanoparticles combined with ultrasound irradiation could inhibit the migration of tumor cells more
significantly. The cell uptake experiment showed that nanoparticles combined with ultrasound irradiation could effectively enhance
the uptake of tumor cells at the same time. Conclusion The FA-Cre@PEG-PLGA NPs were successfully prepared, and exhibited
good slow-release effect and antitumor effect in vitro, providing an experimental basis for the application of FA-Cre@PEG-PLGA
NPs in the treatment of liver cancer.

Key words: folic acid; polyethylene glycol-polylactic acid hydroxyacetic acid; crebanine; nanoparticles; anti-tumor activity; in vitro
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Fig.1 Appearance of FA-Cre@PEG-PLGA NPs
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Particle size (A) and potential diagram (B) of
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# 1 FA-Cre@PEG-PLGANPs 2 EMEE (X+s,n=3)
Table 1 Stability investigation of FA-Cre@PEG-PLGA
NPs(Xxs,n=3)

#d  CPEIRIAE/Mmm ¢ HAL/mV PDI
7 248.17+1.06 -936+022  0.139+0.023
15 255274076  —10.01+0.33  0.145+0.011
30 256102094  —10.47£0.02  0.154+0.023
60  259.81+1.84  —10.83%+0.16  0.138+0.015
90  264.11+£0.89  -11.12+0.17  0.154+£0.015
120 259.08+1.08  -10.43+033  0.141%+0.025
150  253.13%£1.40  -10.18+£0.30  0.136+0.021
180  253.07+£2.92 -9.844+0.12  0.148+0.015
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Fig. 3 Characterization of FA-Cre@PEG-PLGA NPs
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Fig. 4 Profiles of drug release in vitro
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Table 2 Drug release model fitting equation results

AR SPET k2 FA-Cre@PEG-PLGA NPs
TRREOT 2 0=1.22111+41.5583, R?=0.7639 0:=0.549 6 ++21.1057, R*=0.778 1
— BRI 2 0i=82.5622 (1—e022271), R2=(.891 § 0i=47.856 9 (1—e 13321, R2=0.916 1
Higuchi f%! 0=10.521 0 /24+24.638 1, R2=0.9127 0:=5.5819 1"2+10.786 1, R*=0.9342

Ritger-Peppas 157

0:=31.891 0 02810, R2=0.964 0

0i=14.560 2 (°3151, R2=0.974 3

TR 2% 4Bl A KHE FA-Cre@
PEG-PLGA NPs F15¢ 3E 7 J5UR} 24 43 73 e 1] B ot B
J£24 50, 100 150+ 200. 250 300 pg/mL K&,

SRR E 2% M BIR A, AR RE S
R 2% AR S A P 7J<‘?E’EM’E?’S![9§T¢

X s 5 Al IR S AR B B o RER AR T 37 °C
{E#RIE 2 h, 3000 r/min &-0F42 7.6 cm, B0 5
min, ETERZET 96 FLARH, 7 405 nm &b 4
B, FHiHEREmZE,

W= n—A w)/(An—Aw)
A TR AR F R B IRE R IROGRE, A w3 B JR )
WG, A w s BH AT HE R Rt

WKl 5 Mk 3 fos, WPt ERZGHAAE 50~
150 pg/mL, FIME <5%MHARME; 1 FA-Cre@
PEG-PLGA NPs 7£ 50~300 pg/mL, &I 5]H
0.17%- 0.40%- 0.76%. 0.94%. 1.29%. 1.70%, ¥
ML, HAPCRRER & EKE (300 pg/mL)
I, W IMZEANT 2%, F FA-Cre@PEG-PLGA
NPs A8 6T 5o 8E 7 J5ORL 2457 50~300 pg/mL B A R
UF IR A 1
26.2 AIGFE O IEE I LO2 ARG IR TS 10%
a2 MIE A 1% X030 (G 5 2 -5 5 2O [t RPMI 1640
B, T EERSFRE (5% COx 37 C)
FRREFR, AEFRANAL T XA K4

LB RSB PERT HRZE . B MESTRRZEAN 504 1004 150, 200+ 250 300 pg-mL~' FA-Cre@PEG-PLGA NPs #HL) & 50, 100, 150, 200, 250.

300 pg-mL ! EHE T JFRLZ4H

the figures from the left to right are negative control group, positive control group, 50, 100, 150, 200, 250, 300 pg-mL™' FA-Cre@PEG-PLGA NPs group

and 50, 100, 150, 200, 250, 300 ug-mL"! crebanine bulk drug group

E5 RMmSEIEE
Fig. 5 Hemolysis test diagram

#z3 2HMEMTHIFAME (X+s,n=3)

Table 3 Hemolysis rate of two kinds of crebanine preparations (X S, n=3)

. WM /%
F i
50 pg'mL"! 100 pg'mL™! 150 pygmL™? 200 uygmL™' 250 pg'mL™! 300 ug-mL!
FA-Cre@PEG-PLGANPs  0.17%0.05 0.40+0.10 0.76+0.16 0.94+0.13 1.29+0.18 1.70£0.20
PR Rk 2 2.63+1.02 3.161+1.06 4.2341.03 5.00+1.08 2279+1.72  35.15+2.54

2.6.3 MRS TTE EAEHELNHE 96 FLHURHS,
WIS AT WU A, SALEA 8 min, #
% 1 min, HA 2 X5, FHEA 7min, SfLIL0HE
7 25 min.

264 A ERSOE WEBSHSRE

P R P A VRN « ORI AR KA ) JE S L02
MR T 96 FLAR (4HRREFE 1X10%), £53% 24 h
HNERIN IR AR IR S, R FR 24, 48 h, A
CCK-8 10 pL, 4kZ:557% 2 h, FBEARXAE 450 nm
WA A {E. AEEARAGIES N, Hp
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Wb B T7 S A H I E . R R AR SE TR
i FAHE L R NER 4 PR, IR H L02 46 24,
48 h ZHIIAE T8 <3%, KWL 26 1A 2 51
FEOK AU, 8 P A B TE I L02 41 445
BN, et .

PICT R = (A s —A aw)/A xam
® 4 BERERLOEMES L2 ERRGEM (XLs,
n=206)
Table 4 Effect of ultrasound irradiation on normal liver
LO02 cells injury (X £ s, n=6)

t/h AMIET- /%
24 2.265+0.009
48 2.84940.008

2.6.5 CCK-8 yAA il IEH T LO2 40 )& /) B
e KT I L02 4HRREM T 96 FL
RCHHBE R 1X10%), oG EE 5 550 25 T AN
I o A P ) i T SR R4 AT FA-Cre@PEG-PLGA
NPs, FFEXFL RSPt M Efl CR &
YL T AL, ARSI AR R, R R AR A
ISR FE AR IR AN AR ZA AL . 5 E 24, 48 h
Ji, M CCK-8 10 uL, 4k&E355E 2 h, FHEGFRXAE

450 nm KA A B, THEMRAEER,

HIIAETE R = (A s—A we)/(A —A 1)

SZERUNGR S o, ARSI BE 1) e E 7 S R
2451 FA-Cre@PEG-PLGA NPs %} IE % iT L02 40 i 77
TR MU FRRRE (IREm o Z0H 5, RIHTHES 24
48 h JE P T R B IHAK . (half maximal
inhibitory concentration, ICso) {H7r 24 (208.5+
16.0). (127.64+9.4) pg/mL, o875kl 240} 1E %
JH LO2 4HMAFIE Z AR, AAAE— & I 231k
FA-Cre@PEG-PLGA NPs /£ A& BHTH#E 24, 48h J5
I1Cso 155351 (497.9428.1). (380.0+25.8) pg/mL,
HAEFURIRE 50~300 pg/mL i, 4HMAEE R K
T 50%; HE5 w7 5k 25 L, £ 50~250 pg/mL
NAEAEREEZER (P<0.05), TR
FA-Cre@PEG-PLGA NPs % 1E % i L02 4 g 5 14 4%
K, o VEELT.

R IR AL S 24.48 h )5, EHET R RIZG 1 ICso
5N (1862+14.2). (117.1£10.3) pg/mL;
FA-Cre@PEG-PLGA NPs ] ICso {73515 (221.8+
19.9). (150.3+13.8) pg/mL. FA-Cre@PEG-PLGA
NPs #8484 B 24.48 h J5 4315 FA-Cre@PEG-

F5 2 MEPITHIFIXE ST L02 MAEEERNENE (X£s,n=6)

Table 5 Effects of two kinds of crebanine preparations on survival rate of L02 cells (X £ S, n =6)

) J R AT 7 A AR T %% T 75 i A LA T Y%
(ug'mL™) 24h 48 h 24h 48 h

=H - - - - -

xof - 100.00+5.73 100.00+11.16 100.00%3.19 100.00+4.68

SLYET R 50 74.95+1.93 65.90+2.14 72.98+1.78 63.64+2.47
100 67.78+2.37 56.35+£3.78 65.0242.47 54.94+4.01
150 61.22+3.73 50.54+2.59 60.58+1.43 50.39+1.86
200 54.3243.08 44.8942.20 51.52+1.56 42.8843.68
250 46.7244.20 33.92+4.65 43.534+3.95 30.49+3.53
300 35.3846.46 26.3846.89 32.0943.67 24.62+4.73

FA-Cre@PEG-PLGA NPs 50 83.64+£1.67"  81.36+1.80% 77.59+£1.77"&& 68.88 = 1.66"&&
100 78.63£1.61"  75.02+2.53% 71.04£0.85"&& 63.47+1.93#&&
150 7528+£1.56"  69.06+1.34% 66.07+3.26"%& 56.92 42 .89
200 68.59+£2.61"  62.33+1.70" 56.16+14.31"&& 46.46 15 2414k
250 63.79%£1.61"  58.15+1.72% 48.8612.17"&& 36.85+5.77#&&
300 573942231 53.49+2.65 33.69+4.43"&& 23.2745.23%

F—BET, F—EKESERZH 24 bt “P<0.01; F—BHET, F—REKRESFERZH 48 h thE: #P<0.01; [F—J

BIREE, A AR S AR RA B A A 44P<0.01

*P < 0.01 vs bulk drug group for 24 h, under the same disposal method and the same mass concentration; *P < 0.01 vs bulk drug group for 48 h, under

the same disposal method and the same mass concentration; ¥¢P < 0.01 vs nanoparticles without ultrasound group, under the same mass concentration at

the same time
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PLGA NPs KA 24, 48 h J5HEL, 7E 50~300
ng/mL B4 H A7 S 26 B35 PR, AAER B2
(P<0.01); FA-Cre@PEG-PLGA NPs i /=45 1 4L &
24, 48 h Ja /S R T R R 2 A R IR 24, 48 h
FHEE, 7£ 50~250 pg/mL i, FA-Cre@PEG-PLGA
NPs Xf IEH i L02 4035 AT~ o e 77 k) 24,
£ 300 pg/mL I FA-Cre@PEG-PLGA NPs % L02 4H
MRS = T e ME T JERL ), HAE 50~250 pg/mL
AR EEER (P<0.05). £W FA-Cre@PEG-
PLGA NPs X} 1E 5 T L02 g # e, AT
PR AE — 2 %4et. 2 FA-Cre@PEG-
PLGA NPs %} 1E% JT L02 47545 — & [ 40 i 18 5
AR, HEMICE GRS fE b, KER 4 e ot
THABINGKRL, BH IS T LN T
A E PLGA 4b5¢ I, {# FA-Cre@PEG-PLGA
NPs 5 IE# T L02 40t &, P37 PLGA L
(ST HE T WA B AR, AT = AR B AR

2.7 FA-Cre@PEG-PLGA NPs BY{RSMBhiEE M
R

271 YUiEEEIE KRR Bel-7402 AffuRiFE T &
10% B4 I35 AT 1%t DMEM #7838, 8T
IR 3 T4 T AR AR 7, 4ERF AR AL T X H A K0

272 HMMEEREEIS AR B ATk
“2.6.37 F1“2.6.4” LI R 7%, FIFFRXEBEHS K
A2, KR Bel-7402 2 M3k 47k 75 i e 40 1 5
. SRR 6 i, JHE Bel-7402 40/ 24, 48 h
YR AE TS Z 1) <3%, R BIULE S N e
Bel-7402 MR/, X Tl B J7 10} S B RS
BN, AR RSN B 7 R U

*6 BEERBAERT Bel-7402 AAIFAENE (X £5,n=6)
Table 6 Effect of ultrasound irradiation on Bel-7402 cells
(X£5,n=6)

t/h ML /%
24 2.95340.005
48 2.85840.009

2.7.3 MR 4 PR 3G GE B0 ) RE D AT R A
CCK-8 &AM 5 Bt 7 AL 2 F1 FA-Cre@PEG-
PLGA NPs X} AT Bel-7402 4H g 18 58 10 1] () 520
W K W16 Bel-7402 ZHM03 0T 96 LA (48
MBS 1X10%), frdffulbiBefs, RIFEERAH
5RERH, BIEDSERA “2.6.57 T, THEAHME
FE A 2

2 G 2 = (A e — A s )/(A e — A 201

SRR 7 BoR, BEEAYIIERIEM, Ut

R 2HRVETHFEREE. BEZFMG TR Bel-7402 4BRIEFAHNGIZRMFMNE (X£s,n=6)

Table 7 Effects of two crebanine preparations on proliferation inhibition rate of Bel-7402 cells under non-ultrasound and

ultrasound irradiation conditions (X £ S, n =6)

. R R/ AT 7 i S A A 3R % T 7 I A0 L Y A /%
(ngmL™) 24h 48 h 24h 48h

H - - - - -

of e - 100.00+6.95 100.00+9.07 100.00+6.51 100.00+1.08

SHE T R R 50 26.70+5.26 29.61+3.60 28.51+4.66 29.51+3.31
100 30.73£3.20 34.81£5.19 33.62+4.16 31.89+3.31
150 42.78+4.35 4520+4.24 42.95+3.85 46.28+2.26
200 48.41+1.52 51.84+2.15 53.11+1.79 54.34+1.77
250 53.24+2.83 59.53+5.61 55.38+3.34 63.14%3.09
300 59.53+2.18 64.48+2.00 65.45+2.15%& 67.99+2.22%

FA-Cre@PEG-PLGA NPs 50 20.53+7.03 25.75+6.89% 27.5243.81% 31.51£4.70%&
100 29.6143.60 31.40+3.07% 35.39+4.15 35.39+4.15%&
150 36.48+3.77 40.11+£3.42 41.95+3.56 47.78+2.73
200 40.96+2.51 4536+2.56 47544250 55.21+2.40
250 47.53+1.94 54.04+1.98 57.61+£2.09 67.13+2.77
300 52.68+3.33 59.57+2.86 67.36+1.54 70.94+1.48*

F—kbBET, F—KE S FERIZE4] 48 h ELiE: #P<0.05 #P<<0.01; [F—IKFE, F—RAF 549K A8 A AL 4P<0.05 &4p<0.01

#P <0.05 *P <0.01 vs bulk drug group for 48 h, under the same disposal method and the same mass concentration; €P < 0.05 &&P < 0.01 vs

nanoparticles without ultrasound group, under the same mass concentration at the same time
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TIRRIZ5 R FA-Cre@PEG-PLGA NPs X% Bel-
7402 40 MR AIIGFE A PR AR T AN FIRR S A ], S0
FIRARNE . KA, FA-Cre@PEG-PLGA
NPs S [ Je 4 0 P 38 5 400 71 S50 SR AN 55 T s B 7 SR
2y, {HYEMEF AL 24 h A1 48 h )5, FA-Cre@PEG-
PLGA NPs g 4t ity A e J145 23458, Rl
FE A AL B 48 h JE AN KRI A P T ) R e T
JERI2G, 7E 50~100 pg/mL A1 300 pg/mL 477 &
EZMEER (P<0.05). FA-Cre@PEG-PLGA NPs i
AR 24 h J5'5 FA-Cre@PEG-PLGA NPs K5
24 h JEAHEL, 7E 300 pg/mL B2 o 184 5 41 1) 2R I 2
Thim, AW EEMZ R (P<0.01); FA-Cre@PEG-
PLGA NPs i FE 451 48 h J§ 5 FA-Cre@PEG-PLGA
NPs A# 7 48 h JafiLk, 7F 50~100 pg/mL Al 300
pg/mL N AFE R EEZE R (P<0.05).

S5, RIEBEA 24 h JFRYETEEZR FA-
Cre@PEG-PLGA NPs [1] ICso {5358 (211.2+
12.00. (285.1%13.1) pg/mL; K 48 h J5 ¥yt
T JF B2 F1 FA-Cre@PEG-PLGA NPs 1] 1Cso 1843 %)
N (171.54+10.0). (2194+13.3) pg/mL; A4
i 24 h J5 7P T JE R} 245 Al FA-Cre@PEG-PLGA NPs
[l 1Cso 4> BN (180.3+11.2). (182.3+12.9)
pg/mL; AR 48 h 5 e YE 7 R 25 H1 FA-Cre@

G

é}‘gg ‘é‘%;\f

AR RLA R

AN

50 ug'mL™!

PEG-PLGA NPs ] ICso %5128 (161.1£10.2)
(145.0%£10.0) pg/mL. #4224, 48 h 5 FA-Cre@
PEG-PLGA NPs [ ICso FHEC TR A HFEK 1.56
51,51 fif o s HE T JEURL 2438 75 T S 0 i Bel-7402
1 i O ) 2 ) B e AR AL AN K
FA-Cre@PEG-PLGA NPs A< 75 &b B i %6} T Je8
Bel-7402 40 fadlifi| 28T P T ik 24, B “2.5”7
AR BRI 45 B TT 401, 48 h 4K KL N 25 MR T 1,
KM T HE T AEGKRI N, DRI, SR 4 i 4
HZAC T JEORL 2 5 8 75 A0 B S 5 I Bel-7402 4H
FEFE AR W E T, HE FA-Cre@PEG-PLGA NPs
TEB R IR DR, BOR AOKRIA A RE 2, o2l
YITESHH N B AR, 3R g Kobixt T Bel-7402 41
MO ST f 2 . S5 R K W, FA-Cre@PEG-PLGA
NPs BtA RIS, 0 Bel-7402 2 14 G4
HilE FH 2 5
2.7.4 YIMEESWEE KRR T 6 LR, SR
JET 37 CHFFFETRRIE 12 h R K, 5k
JREGFRIEFEAMIN 1 mL & AN 7 &9 FE (0. 50, 150,
300 pg/mL) [JERZG RGN KL RS 75, gk
Koy AR S . W E 48 h 5 F S
B SNSRI . SR 6 Fr, X4
o GORRLEE 2 A

-

150 pg'mL™! 300 pg'mL™!

El6 FRESFEHETHIFINATE Bel-7402 LHAERZSHIFND (X 200)
Fig. 6 Effects of different crebanine preparations on morphology of Bel-7402 cells (x 200)
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FEA 0 pg/mL I, FTJE Bel-7402 40 S AN 2234
%, AMMEERER. o THaEm, A& WAL,
FMEDGHT: 50 pg/mL JFURMZL . GRRbL A 75 4H
YRR 75 2 AL BE 48 h J5, R Bel-7402 4l 53 A
SERERRAK, b FURIZG A, G Kok s 4L 5 R
TR A AL 1 150 pg/mL #1300 pg/mL JiR
BRI, GeRRRB AL 9Kk A 4L AP 48 h
JE . SHM A A R PRI, RS R AR A
G4, Foh 300 pg/mL KL RS LHAH LG T R R
(1 JEORH 2 LN R 4, 4H M AR . 1%
g Lk — 5 I SE YK kLI A RS X I
Bel-7402 A KEA BEMINHEIERH, 20
7] B 25

275 XTMORANRE R RE S rI R SR 40 R
IR SEZI6 43 BT o8 BE T JE R 25 A1 FA-Cre@PEG-PLGA
NPs X} 198 Bel-7402 4L 68 /104 /E A . $2
ATTE 6 FLARJRHS A2 H 3 283 I ELR, Hxi 8t
K AR Bel-7402 4 ffu e+ 6 FLAR (4l %
1X10% . FRdiffuliREK s, 10 pL Es
VA )M Sk T T A7 £ T L I3 A K12k
PBS VR4 2 IR, BRE4UMIRE R . KRR 1 4n
HETEE, ARG E kRt TE, oh
2R 504 1504 300 pg/mL 3 ANAS [ i 3 FE 1)
JRRIZGH . PRRARBE A, gPRREAEH. ¥ 6

FUBBNEEFEAE T, 30T 0. 24, 48 h HIHE R
B IEIFiES,, (6 Image J B0EXF MG HEIT >
B, FETERPRmAKE 2.

RIETIRIE % =(0 h RIJETIR —24 h 2k 48 h %R
/0 h RIIR T

SR ILE 7 FIER 8, 4L Bel-7402 4 il
i A0 ALEER. FRIZGYAL. 9Kk AR
. YRR 75 2N A0 B RORAFAE 2250 o AHER
FaAMH, X 3 MR Bel-7402 AT FEAE1E
0, F Bel-7402 TR “E&” RIIRIHZR
fiX, FFHRIHFIERGNE. F—RERE &
21 24,48 h X} Bel-7402 41 LR 0 R R HE a4
KA 7 2 < JEURL G0 <gKRiti s . R
P JFURL 24 DL BB P Bk A i K s A B 4 AT S5 2 4
TR (5 A4MEE P<0.01); HiES
A YK RAL B 48 h iERRE 1 B3 TR (5K 24
AL, P<0.01; 5YRRARE AL P<0.01).
2.7.6 AMIREELES  F R Bel-7402 LN T
6 FLIRF, 1 E 24 h J5, I & 25 DiR 8¢ FA-Cre@
PEG-PLGA NPs [W357%, Ht' FA-Cre@PEG-
PLGA NPs /- AARMBE AR A . FHoR57% 6.
12h J&, F PBS WEIRAIM 3 K, PR & Bt
ITRICHUR - 45 F Bl 8 Frow, A& A 15 77 2E (1) Bel-
7402 A, 6+ 12 h 4R HIMA E5h, &£

24h

48h

50 pg-mL™!

0 pgmL™!

150 pg'mL !
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48h

50 pgmL™! 150 pgmL™! 300 pg'mL™!
A-EAA BJERIAA  C-HURKCREA L D-gKRiE A 4
A-blake group B-prodrugs group C-NPs non-ultrasound group D-NPs ultrasound group

E7 ZRAERIRZER (X40)
Fig. 7 Results of cell scratch assay (x 40)
BB AR B R e SBT3, [HRS, 12 h H 6 h KR AE A auOtERE. 12 h 49K
Ji#3 DIR H. 6 h KRR A A 6 h PORKEA RO AA. 12 h KR 2 400 At At
AN S H] Bel-7402 41 A 20 M5 L IR 21 451, PIt, H 12 h GKRLE P 20 P 21060 5 G B R
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* 8 AEEMTHIFIN Bel-7402 AT EE AN

(Xts,n=3)

Table 8 Effects of different crebanine preparations on

migration ability of Bel-7402 cells (X £ s, n=3)

51 JREA RIJRTHAR R E 3/%
(ng'mL™") 24h 48 h

TH - 52.07+3.49 69.30£4.62
R L2 50 4137+£6.78"  63.26+4.43"
150  31.07+3.84™  53.274+2.86"

300 23324221 51.68+5.49"
YRR 50 45.41+£2.32" 64.31+2.86™
] 150  3929+3.81"  63.04£2.51"

300 28.14+5.93" 60.05+6.04"
YRR 50 4023+6.517&& 61,51 594" &
150 25.79+1.18"#&& 36,03 £ 6.29"#&&
300 11.17£4.35™#& 21 .3546.59™#&&
[Fl—ma N 55 A4 *P<0.05 *P<0.01; [[@—FEKE,
[A—Rf 1) N5 R 2G4 g *P<0.05 #P<<0.01; [F— ik
B, B N SYPRRR A AL 4P<<0.05  44P<<0.01
*P <0.05 P <0.01 vs blank group at the same time; *P < 0.05

#pP < 0.01 vs bulk drug group, under the same mass concentration at

the same time; P < 0.05 %%P < 0.01 vs nanoparticles without
ultrasound group, under the same mass concentration at the same

time

L5 DIR ZHAHEL, 9K Rt s 4 a0 e
58, HEM PEG-PLGA-FA &ifighkki)s, M H
TR IhAE, $Em IR = ARIA I Bel-7402 40X
Kb B ELRE 775 SRR R A M, 9N
KRR P A 21 (008 e B 1 o, U 250 7 i R Ak
BHJE, KRN DIR KER, #Afiii. K%
Ik £ 0 75 Ah T T DAHE 1R Bel-7402 41 X 44 K 1) 45
itz
3 g

FEE FE AR E T AL DA R, AR
BHANBET:, TE B AT RS . 3 5 Bl P
a2 0 WS A oy ) |l e sk L ES O R S
Z—, 2022 FEEFIGEAERF 190.1 Ji], B
FET ] 60.9 Fifhl, RIRZE T % 2B FE L
A, Hop . . BRERER. b, 7
5 1 DX DL SR SR AE T IR R 24251, 2020 4F R
ERAE TR B B R R B S 9%, {HAEFET:
B & 13%, S TRERESET RIS 2. R
SRR B, P E R E AR . AR b
7 RIEIRIT S I R B R 2W0iR 9T 7%,
1B RZ A BRI 24 P 1 72 A 2 i PR
Ry AR R ) 1) R

6h ....

JiF 25 DIR

AR AR KR

B8 6. 12 h Bel-7402 fAREXT ZLARAAITIE (X 200)
Fig. 8 Uptake of each group by Bel-7402 cells at 6 h and 12 h (x 200)

LR, BEE 2T AN AR P SR ER I K
J&,  ILHTER A A S R L R T ORI FE R
ol JFE SR BB R AR A HR

WIT . mK LA R A B A SR g BOR T
B TR, AT W TR R () 55— 256270,
T2 5 B 75 R 5 S 77, ARGt s
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SRR R A TE R 2% /), AT DA%
LA P R I NZH R BR, B N B i = B
HAIG R B () T K 28-300, [RI bk, R RS B K I R 71
I8 HA F A — PR A& 0 AR N e 2R 2
AR, SRS e I8 B 4 IR T R

ARS8 K S L AL - TR 5 R VL % FA-
Cre@PEG-PLGA NPs. ¥t 7613 T PEG-PLGA
YRR, FER R I IEAT MRS, MKk
BA E 204 ) s 4 L Be 70 . i@ X FA-Cre@
PEG-PLGA NPs #H17RAE, ARIRAZRRAN, 5K
BISIIIARRL . CEHT AR MR SO R i 12
SR T 3 FERGR, 7E pH 6.8 [BEER Sl
BAREAR, BEURCRAZE 20%; 1E 10%5 1L A4hE
8O-AE BRI, BRILALER 80 FEAEH /KA
FasE, EAR LT RIS 280 nm & 272
nm, LA BRSO TEE T IR S T HE T A
AR ERAKIE IR AR R, AR . T
A P IR SRS A BR T A B, SR TR PR R A
REASLALLAAR P vy SR A7 (PR FBCRe M, TR e R A 2
K (WEhER I pH 6.8) 1FNFSGR . (Hik 142
WOR S SRS, A R FH S RO i 5E e
PR B s B UK, WA SIS SRR A
P TIE -

Ja SRRAMRE IS SR 2R, FA-Cre@ PEG-PLGA
NPs HHZERRE 1, F74 Ritger-Peppas 15 BB JHO
A, BRI Fick 98 ViS58 3R B 4 K p
A IRV . ARSI AR A, R
T4y 75 A R LE B L2 41 i A AT )% Bel-7402 41
MG, JET-HR<3%, 4R, e s
AR A VAT R . TE 5 I 102 4 A oh 22 4 ik s
50 A Bel-7402 403G i H AR 45 R B oR, K
G A R IR, e T R FA-Cre@PEG-
PLGA NPs X} 2 Pt sba — e Mg ga s i, I
TE— 72 HIVE Y 2 IR AR G

YRR 2 Fhai i i A i B A T e E T
JERZGK, A—E e att. 9Kk 55 102 4
Jfl. Bel-7402 40 AL & I A5G — & 0 48 i H e 4
HIER, ArRelsE . OFeRR I EEME, FIitR
B 7 IR R K AR 25 5 5 R v A 1) e 4 3 T
2R, AT P VR RS R 4 7
Wi NI R FEFFEAEF . @0 seE T AR B2 AN 9H
KR ES, MEEEGRRN T B, fE S E it
B prng, AR S

68 75 RS s HE T IR OB 250 FA-Cre@PEG-PLGA
NPs F L02 4HH0A1 Bel-7402 2 ff 8 v 410 1) 2R 2y 412
=, FEXT Bel-7402 ARG FE N2 -, JCLAGKHKL
RABONEE, SR GORRAE R 2y, 1
INZGYLE IR 2 A BB AR, Ik B SRR i
IR . A RIIR LI v H T =LA pIT #2 R
MSEEG A5 R Y, S aGH S5 — S R ] e e 4
MUTFERE S, FFRILHFI BN, BEAERS
YRR AL B 7 AR RPN IR R . i
L35 S 56 10, 3 B 7 R Al KR Ak B 5 5 mT DA
151 Bel-7402 2 ff X6k 40 KR B B e

AW 7T 45 AR T S HE T 49 KoL ) ) 2 A 25
AN, S5 S5 FA-Cre@PEG-PLGA NPs i 7
NHRAERE ST AHMER LA . HEANAE . RN A
PESF AT AT L, AHE— PR R R S gt
SERE SIS G . AT A B NIRRT W TR
LR, WA MR IT R — R A RGN T
BEIAR YT RN o

RBAR AR FERNRAEFZSE

SE R
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