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Abstract: Objective To screen the prescription process of DSPE-PEG 2000 folate (DSPE-PEG2k-FA) modified cantharidin/baicalin
co-loaded liposomes (FA-Can&Bai-Lips), and to characterize and evaluate it. Methods FA-Can&Bai-Lips were prepared by thin-
film dispersion sonication, and their prescription process was optimized by one-factor investigation and the Box-Behnken design-
response surface methodology (BBD-RSM) using drug-lipid ratio, bile-lipid ratio, hydration temperature, and hydration time as the
investigating factors, and encapsulation rate of the two drugs, particle size, polydispersity index (PDI), and { potential as the evaluating

indexes. The particle size, potential, and morphology were determined by potentiometric particle sizer and transmission electron
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microscopy (TEM). Safety and targeting were evaluated by hemolytic assay, cell uptake assay, CCK-8, and in vivo imaging. Results
The optimal preparation process of FA-Can&Bai-Lips was as follows: the drug-lipid ratio was 1: 11, the bile-lipid ratio was 1:6, the
amount of DSPE-PEG2k-FA was 10%, solvent was 50 mL, rotary evaporation and hydration temperature was 55 ‘C, hydration medium
was pH 6.8 PBS buffer, hydration volume was 10 mL, hydration time was 94 min, ultrasonication time was 8 min. The FA-Can&Bai-
Lips optimized by the BBD-RSM had regular morphology, spherical particles, good stability and safety, and the encapsulation rates of
cantharidin and baicalin were (90.19 + 0.67)% and (81.24 = 0.72)%, respectively, and the particle sizes were (172.47 + 4.83) nm, with
a PDI of 0.268 = 0.018, and a { potential of (—1.07 + 0.07) mV. The in vitro evaluation results showed that FA-Can&Bai-Lips could
FA-Can&Bai-Lips has

potentiation and toxicity reduction effects, can efficiently target tumor tissues, and is an anti-hepatic tumor nano-delivery system with

effectively inhibit the proliferation of HepG2 cells, bearing good liver tumor targeting. Conclusion

great potential for development.

Key words: cantharidin; baicalin; co-loaded liposomes; anti-hepatocarcinogenic; folate; thin film dispersion ultrasonic method; Box-

Behnken design-response surface methodology; hemolysis; cellular uptake; living imaging; target
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Table 1 Results of different preparation methods of FA-Can&Bai-Lips (X £ s, n=3)

L AL /% . )
il 2% i - — Hif2/mm PDI ¢ FAL/mV
PLE &R WA
TR B 74.19+4.52 73.211+0.80 107.20+1.27 0.22140.009 1.00£0.07
WRHZE K% 68.08+3.05 71.03+3.37 86.601+0.63 0.1554+0.004 1.39+0.42
LERENTE 61.49+1.06 61.52+2.35 102.67£0.74 0.132£0.008 -0.29+0.16
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B2 mEMEEE
Fig.2 Loading of cigar-shaped bottle
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40 C 45 C 50 C
B3 mRBEEER

Fig. 3 Examination of film-forming temperature

55 C

®2 RHEMNGHENEM (Xts,n=3)

Table 2 Effect of total charge on encapsulation rate (X £ S, n=3)

S¥aE BEHR% y ‘

‘ . RifE/mm PDI ¢ Hfi/mv

mg PEEE R A
1.5 66.73£2.71 69.43£2.09 103.57£0.85 0.1950.005 3.21£0.59
3.0 69.01£0.44 69.490.39 103.60£1.06 0.215£0.006 2.38%0.66
6.0 72.82£0.94 76.55+0.72 103.40£0.78 0.227£0.012 0.29£0.31
9.0 66.86£2.10 68.01£0.72 110.53£0.86 0.2290.005 -0.234+0.40
12.0 51.82£7.02 64.2840.67 107.43£1.19 0.234£0.012 ~0.68+0.02

224 ZHARELEEL i “2.1.17 TR SAEH AR R
i, e AR R, RlxtzifEt 1050 1
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*3 HELEBHERHFME (X£s,n=3)
Table 3 Effect of drug-lipid ratio on encapsulation rate (X + s, n=23)
Zifgth OHFR $i42/nm PDI ¢ A/mV
WER BAH
1.5 59.831+0.24 52.94%2.46 130.17£0.90 0.133£0.007 0.83+£0.49
1:10 72.76 £1.13 72.33£0.61 104.07+1.20 0.214%0.004 1.13£0.51
1:15 70.30£2.11 70.63£0.21 98.57%3.50 0.236+0.006 1.00£0.27
1:20 68.4110.64 69.85+0.51 107.901+0.37 0.25940.009 1.53£0.44
1:25 66.2513.02 67.41%0.81 100.2140.63 0.258£0.011 2.06%£0.71
10104 1012 ZR kAT fa sk lia it . WEFE 1 14010501 0 6 IR EEREAT Jm Saikga fuit .

225 JHfgLLH %2

% “2.1.17 TR A% 6 5
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Table 4 Effect of cholesterol-lipid ratio on encapsulation rate (X + S, n=3)

3 5/%
[N =124 Hi4%/mm PDI ¢ A /mV
R WA
1:1 63.49+1.72 56.34+1.13 118.93+11.37 0.486+0.024 1.24+0.25
1:5 72.55+0.29 73.76+1.38 130.97+0.78 0.150+0.018 1.02+0.59
1:10 67.411+0.54 70.631+0.31 103.67+1.08 0.210+0.008 0.96+0.44
1:15 66.81+1.52 62.76+0.57 99.72+0.35 0.242+0.016 0.88+0.52
1:20 61.79+0.21 60.04+0.45 105.87+0.77 0.250+0.006 1.76+0.46
x5 KUBEERER (Xts,n=3)
Table 5 Results of hydration temperature (X £ s, n=23)
At R K4z /mm PDI ¢ HAL/mV
g/ PER HET
40 55.691+0.94 54.09+0.93 111.63+£1.65 0.1931+0.018 0.96+0.24
45 61.22+1.14 65.00+1.22 104.87+1.67 0.205+0.009 1.23+0.44
50 63.361+0.56 64.161+0.87 105.47+0.76 0.188+0.018 0.83+0.37
55 67.42+0.42 69.631+0.98 102.90+0.54 0.183+0.016 0.55+0.05
60 73.62+0.98 72.61+1.00 104.63+1.33 0.167+0.009 0.61+0.56

227 JKAUHSTEIESE 4% “2.1.17 TR &% 8
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R 6 P, BHEKME R PEK, PRI
(0 dt 2 RELe T E G BRI S, KA ]
4 100 min BP9 QL3 2R s JREIB iAok 1%
BEKALET AR A S aE FRA -, HAR

120 min F7K AL TR 2EAT f5 2215

228 KWANTHLE & “2.1.17 TR &M% A5
A, [ e AR A, 43 A KA ALK |
pH 6.0. pH 6.8. pH 7.0 [ PBS ZZ it 175 %%,
ME kR, FHkifE. PDI. (HAL. 45RWFE 7
Fi, AN KA T SRR A ¢ FRAL I RZ
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Fz6 KUBTEIZERER (X+s,n=3)
Table 6 Results of hydration time (X = S, n =3)
IRAGHS BEE% ‘ )
A $i42/mm PDI ¢ A /mV
] /min P& R ath
25 57.76+2.68 54.96+0.98 92.3540.66 0.176+0.008 0.51£0.27
50 57.69+1.21 61.641+0.73 100.39+1.24 0.162+0.008 0.67+£0.28
75 62.88+1.13 62.03+2.06 102.1341.02 0.173£0.020 0.93+0.46
100 71.43+2.23 69.92+1.85 109.4341.00 0.190+0.014 0.690.09
125 65.23+0.46 68.64+0.82 103.23£0.45 0.166+0.010 0.96+0.38
KT KUARERER (XLs,n=3)
Table 7 Results of hydration medium study (X = S, n =3)
IKALS T I Skl Fifz/mm PDI ¢ HAZ/mV
PR AT
afifl K 63.7110.81 56.90£0.44 115.4340.47 0.409£0.005 -12.10£1.68
pH 6.0 f¥] PBS 224 60.73+1.12 56.931+0.22 117.97 £2.64 0.1024+0.006 -1.90+0.88
pH 6.8 [¥] PBS 224 70.25+1.40 68.55+0.89 119.23+1.88 0.091+0.012 -0.84+0.73
pH 7.0 f¥) PBS 22 69.99+1.22 67.751+0.76 120.20+1.85 0.091+0.019 0.09+0.44

K, RAEBEE pH EFE TGN, (2554 4
i, {HTE pH 6.8 [f] PBS 2K AL A HH A )
MR R E R 5SS H AR, Mk
¥ pH 6.8 1) PBS &yt /KA i o

2.2.9 KRR SE i “2.1.17 TN A0 4% g
s, [ HARE AR, 50 KR FR 5 10,
15, 20 mL #4752, Mm%, FERifE. PDI,
¢ HhL. SRWRK 8 Fon, BEEKWAART N,

AR R SR S 4B, ¢ FAE AT BT . 4K
WARFAN 10 mL B, BEES 3R 5 B A I L e ey
HRREIER, PESMHEXIE], #uE$E 10 mL
VERKAART o

2210 HHFEHFRIEE  $7 2,117 TR 2 1EH] %R
s, A E A, RIS 2. 3. 5. 8.
10 min GEIFS 2 s, 151k 2 s) BETHE, Mle s
R, CFHgRiAE. PDL ¢ AL Z5RME 9 iR, B

=8 IKWIFEIERLER (Xxs,n=3)
Table 8 Results of hydration volume study (X £ s, n=23)

KAtk /% ‘ \
Fif%/mm PDI ¢ AL /mV
F/mL PER WEA
5 35.6313.62 41.20%1.23 127.13+1.82 0.192£0.018 —0.13£0.33
10 70.30£2.16 69.6611.81 110.60+2.04 0.095£0.008 0.6710.28
15 65.92+2.97 60.5411.68 121.63+1.47 0.107£0.008 1.74£0.15
20 64.25+£2.03 50.89t1.44 129.00+1.63 0.225%0.024 1.50£0.28
*9 BENBEERER (Xts,n=3)
Table 9 Results of ultrasound time study (X S, n = 3)
N EEEEEE T i /nm PDI ¢ Rrmy
[)/min &5 R A G A A Ja A A A e AT B

2 68.52+1.34 60.3341.78 70.23+2.11 62.451+2.72 228.90+2.31 213.26+1.47 0.547+0.015 0.41240.018 0.76+0.29 —0.42+0.17
3 71.17%1.56 65.8442.17 72.851+3.03 68.621+1.05 213.66+1.03 168.20+1.29 0.562+0.007 0.38140.023 0.5740.13 -0.37+0.09
5 70.38+1.49 63.49+1.52 73.61+1.74 69.21+2.58 225.82+2.44 128.51+1.75 0.521£0.013 0.243+0.011 0.834+0.15 -0.56+0.18
8 71.65+2.41 70.06+0.98 72.924+2.36 71.34+1.57 215.73+£1.67 121.18+0.85 0.508 £0.025 0.1404-0.010 0.651+0.28 —0.66+0.48
10 73.01£1.03 60.62+1.75 71.44+1.87 68.41%2.75 220.42+1.10 113.2340.52 0.525+0.038 0.1054-0.029 0.7140.33 -0.37%0.06
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A R, AR WIS, LR 4
AT, 2 8 min I, WEXS WIS
B FTE RN, HOEFRE 8 min /F I S I E .
2.3 BBD-RSM it HEBEFRALFITZE

23.1 I WITSEER A LR R R A
SER, RUZiARLL. MHARLL. KALIEEE . KRS [E]
paps Wi piR N K-S Al N & S L ) TS0
LR PR % T 23— ik, DAL
(XD JHARLE OG- KR EE (X3). KABI TR (X
NERR KR, URER (V) MBS () i,
PDI (Y3) Fl ¢ HAL (Ya) ZEEF5 () A5

B, WIT 4 B3R 3 KFHTIREE . R S5AKF K&
R 10.

2.3.2 MRG KIGAE SR EvaGear BAFIRAL
EXT AN ERRRIEATIRAL, SRR AE R, HE
HaE%. PDL. ¢ BALMAE RE 58 042,
0.34.0.10. 0.14, HR4ELLLLER, K Design Expert
8.0 B4k, HHAT 2 REZTURIAS T, BIATFEN Y=
63.850+2.650 Xi+7.740 X,—0.705 X3—1.270 Xa—
0.344 4 X\.X>—0.397 1 XiX5 — 1.850 XXz + 0.705
XoX3+1.240 XoX4+0.588 6 XaXy—12.630 X12—1.860
X2—4.160 X;2—4.410 X2, R2=0.912 8, X [a] {77

#% 10 BBD-RSM SLBEZRKFRHKRER
Table 10 Horizontal arrangement and result of experimental factors of BBD-RSM

A=) Xi X2 X3/C Xa/min /% Y2/% Y3 Y4/mV Y
1 1:8(-1) 1:5(0) 55(0) 80 (—1) 52.47 60.24 0.127 —0.662 42.44
2 1:10(0) 1:4(-1) 55 120 (+1) 59.60 70.30 0.294 -1.109 48.81
3 1:12(+1) 1:5 55 120 50.40 68.65 0.149 —0.766 44.42
4 1:10 1:4 60 (+1) 100 (0) 53.42 67.96 0.541 —0.209 45.57
5 1:10 1:6(+1) 60 100 89.64 86.23 0.159 -0.353 66.93
6 1:10 1:5 55 100 85.14 88.27 0.171 -0.171 65.76
7 1:10 1:6 55 80 90.20 89.20 0.274 —0.265 68.20
8 1:12 1:5 50 (-1) 100 66.30 77.28 0.327 —0.149 54.13
9 1:10 1:5 55 100 82.26 84.71 0.165 —0.337 63.32

10 1:10 1:6 55 120 91.21 89.81 0315 -0.214 68.85

11 1:12 1:5 60 100 61.60 68.58 0.292 —0.409 49.16

12 1:8 1:5 60 100 53.75 66.25 0.274 -0.131 45.11

13 1:8 1:5 55 120 53.41 58.26 0.291 —0.387 4221

14 1:10 1:5 50 120 70.11 69.76 0.318 —0.493 53.13

15 1:10 1:5 50 80 71.76 76.50 0.249 —0.115 56.16

16 1:10 1:5 55 100 82.84 87.61 0.155 -0.333 64.55

17 1:8 1:4 55 100 51.40 58.34 0.228 —0.460 4138

18 1:10 1:4 55 80 70.50 69.10 0.232 —0.148 53.11

19 1:12 1:5 55 80 65.95 71.71 0.363 —0.586 52.04

20 1:10 1:5 55 100 78.22 75.83 0.166 -0.717 58.55

21 1:12 1:4 55 100 56.50 69.14 0.253 —0.324 4721

22 1:8 1:6 55 100 63.33 71.67 0.388 -0.292 50.96

23 1:12 1:6 55 100 75.43 69.78 0.270 —0.108 55.42

24 1:10 1:5 60 80 75.82 68.23 0.229 -0.217 55.03

25 1:10 1:4 50 100 59.73 64.78 0.203 -0.353 47.08

26 1:8 1:5 50 100 69.20 57.31 0.202 —0.554 48.49

27 1:10 1:5 55 100 89.37 87.30 0.186 -1.030 67.09

28 1:10 1:6 50 100 87.86 84.46 0.303 —0.158 65.63

29 1:10 1:5 60 120 72.44 70.41 0.170 —0.185 54.36
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BEAT 5 24307, RIS P<<0.000 1, KR4I P>
0.05, ULPAMALEFAEE, AL Hb X, X2
WRE, X X2 X2 53, HATUREE. 7%y
Brat BIEE 11,

K F Design Expert 8.0 %22 il IR 25 5 1 7 2

KA =G, R 4. BESHEER
WK, Y HEIUE KRR NS, HSE R
Y BRI K/ BE A b > 24 5 T > /KA B 1] > 7K 4k
BB, B RE BRI IR BRI s BN, ek
Wi Ak TE AZGRE 12 11, BEEL 1 1 6. ZKAL

Rl AESWER

Table 11 Results of variance analysis

KIE CPOTAL AME ¥77 FHE PH KU CFOTA Al U7 FH P
A 1936.30 14 13831 1047 <<0.0001 | X3X4 1.39 1 1.39 0.10 0.750 8
Xi 84.14 1 84.14 6.37 0.0243 | X2 1034.88 1 103488 7836 <<0.000 1
X2 718.14 1 718.14 5438  <<0.0001 | X22 22.43 1 2243 1.70 0.2136
X3 5.96 1 5.96 0.45 0.5125 | X3? 112.07 1 112.07 8.49 0.011 3
Xa 19.28 1 19.28 1.46 0.2470 | X4 126.14 1 126.14 9.55 0.008 0
XiX2 0.47 1 0.47 0.04 0.8524 | W% 184.90 14 13.21
XXz 0.63 1 0.63 0.05 0.8302 | KL 141.86 10 14.19 1.32 0.424 8
XX 13.66 1 13.66 1.03 0.3264 | 2wz 43.04 4 10.76
XoX3 1.99 1 1.99 0.15 0.7039 | MESZE  2121.19 28
XoXs 6.11 1 6.11 0.46 0.507 4

70 70

R Vi T e a7 e S g \ T T o 9 v
RN Vs S
S, 77777 LTI 77777 LTSI
~ 504" [ LIRS |~ 50 R T R
h%ﬁp~l. (I T T LT mmmu,""p%'
=” "'...h......‘ .""' (7 Y 777 ".'.""

:?'

{7 o AT vz
77 O o e e 7
A i o 85 iy a4 g 7
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e e S,
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Z 7 A IS
T

B4 FEERXYH=HHNE

Fig. 4 Three-dimensional effect of various factors on ¥

M 55 C. /KAL) 94 min. SR G A 4% T
SHHTIOUESESS, S5RILE 12, HERGHESHM
A2 =T 85%, H 9L FrE -5 FUMIME A X f 22 /)N
T 5%, ViU BBD-RSM SZEGACAL (I FL 25 5
P B R () T 1 B P
24 EIDFHERANEETR

PR “2.3.27 T fefEAb 7 T2 45 e A

SRR AE B 5% 10%- 15%-+ 20%[] DSPE-
PEGok-FA # N&EHFATH %L, e H T k1% PDI.
ALl gRNEK 13, YEmSTRAR
IBER, KA BT n, HE BRSNS R0 o A 2
ke, HARNEN 10%E, JeFAARINIEE, &
B, snRE GO, FER. M TN RNE
85%LA b, CHALER, WERE, RES M.
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Table 12 Comparison of measured and predicted values
BE /Y% ¢ HpL/ Y FEXE i RSD/
E =) : — PDI — ‘ i
R BAH mV SRR E TRAE Z1% %

1 88.24 83.17 0.189 —0.444 65.30
2 86.23 88.55 0.208 —0.099 66.33 68.87 4.05 0.86
3 86.94 88.66 0.194 -0.377 66.63

# 13 DSPE-PEGxk-FA EAEMERLER (Xts,n=3)
Table 13 Results of examination of amount of DSPE-PEG2k-FA (X s, n=3)

~ fE /% . X
FAE/% \ p— Rif#/mm PDI ¢ HLAz/mV S
PIEE WS
5 85.48+0.83 86.65+0.85 119.57+2.19 0203+£1.068 -0.81+035 &g, FiEH], BiEOIAL
10 89.78£0.53  90.06=0.36  114.63+2.70  0.159+£0.024 —0.09+023  &¥E, FH, BEOIOL
15 84.68+1.88 89474224 12320£230  0.193+0.019 0.06+0.07  #&iE, EW, REOCHAY
20 90.80+0.34 91.25+2.94  124.00%2.55 0.198+0.007 -0.08=021 &, FiEH], BEOIAE

25 REBUARIRIE

251 KR K& ¢ mAIELEE BUDEARBUARE
ains SR FHZETR/KARRE 10 f5 A B Tty FH
YRR AN 78 LA A1 S § HAE I L. KA 7y
A f ¢ AL AN 5 Bz, AT, FA-Can&Bai-Lips
KIAEAE 100 nm 724, F3Aa¥5], g

A

1 10 100 1000 10 000
4% /nm
b A
I
[\
/ N
—150 =50 50 150

¢ BA/mV
E 5 FA-Can&Bai-Lips BIR12 (A) X (HEALE (B)
Fig. 5 Particle size (A) and { potential (B) of FA-Can&Bai-
Lips

252 KifeorAnle ¢ B BUbE FA-Can&Bai-
Lips 3 T F A S FEREERG 200 HARR 1, ## 8 3 min
Ja, FIIEARI 25 2 R, PRGN 2% B IR AT Gt
o, RIEKT, BT TEM NS g AR o0
s, SR 6, TRBARSNIE %, KANEIE], N
KERIEHLT

253 REMFEE RKIRRAKET 4 C. Bafk
1728 d, LAEE 1 JARER. BERE 7 d A 1 IR

K F A S RO FEAGI € REAR AR A L. 45 R,
* 14, f£4 C. ®KMT, FA-Can&Bai-Lips 7£
1 BRI RS E, RRRAE R, HAEKR

IR e M

- - N

# ; &

L -
Lo @ e SRERL

.-

e »

- " . ;hsum.

6 FA-Can&Bai-Lips H)IE ST IEE
Fig. 6 TEM images of FA-Can&Bai-Lips
#* 14 FA-Can&Bai-Lips TR EMERLER (X£s,n=3)
Table 14  Stability results of FA-Can&Bai-Lips (X £ 5, n=3)

#/d A% /nm t/d $i 1% /mm

1 166.38+3.41 6 173.20+2.03
2 166.10+5.23 7 173.384+2.30
3 168.96+2.05 14 191.07+4.17
4 171.01+1.80 21 196.09+2.63
5 172374332 28 198.38+2.13

2.6 BERARBITEM
26.1 HMHEHY K —wEEEREARE 2%NK %
MR ERIR S, WA —ENE, WEHXLL
AR R = LE R

B EP & 9 3 9F s, Hrh, 1~6 58 A
BURAE, 7 S NBAPEXT IR, 8 545 N BH P X I
B, 9 SE MRS, i NEUE =1 2%
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LY EI . 0.9%FAANETR . T K, TR,

SLRIE (37.040.5) CHEERAFHATERE 3h 5,
B HARIRE O (4 "C. 6000 r/min) 10 min, LA Ejf
TR R R R 21 40 B 8 4 B o Feb, WSV I e
BRI, S5RE 7. BEER, DS 9 &
VERZ LRI, T 576 nm AT E WO (4), 5
IR, AR 7 Z i R g5 R IR 15, FA-
Can&Bai-Lips #4 MAR LT 5%, FFEHEHH]
ER

WA= y—A o)A u—A )

A RE S I, A 5 P R ROV BE AR, A w9 B
e R BT s 1

7 FA-Can&Bai-Lips HIA 14
Fig. 7 Hemolysis of FA-Can&Bai-Lips
2.6.2 AESEICPAY R0 BRI HepG2 48
PLIXT0S AL L, 3M T 12 SLIRICR, 1597

24 h AHjfalkEE, 25N FITC-Lips A1 FA-FITC-
Lips ¥, fff FITC BN 4 pg/mL, LFEEHE

x15 RMMHREHRRER
Table 15 Scheme and results of hemolysis

o fEFfE  0.9% NaCl 2%4L40f 281 Sl Py i

AH/mL EW/mL  E/mL  /K/mL /%
1 0.2 2.3 2.5 0.0  0.008 2.57
2 0.3 22 2.5 0.0  0.019 3.98
3 0.4 2.1 2.5 0.0  0.007 2.44
4 0.5 2.0 2.5 0.0  0.003 1.93
5 0.6 1.9 2.5 0.0 0.014 3.34
6 0.7 1.8 2.5 0.0  0.013 321
7 0.0 2.5 2.5 0.0 —0012 -
8 0.0 0.0 2.5 25 0766 -
9 0.7 43 0.0 00 00 -

1. 2. 3. 4. Sha, KM PBS 2 KUK LW
TEYHABAME FITC, SRA PFA #4732 20 min, LA
1 mg/mL Hoechst 33342 JxZfiffdt% 15 min, PBS ¥k
Z WG, B CLSM (100X) NMERFE (G0)
BENGUMI L, LA Tmage T BHFET ¥ e Bt
5 FITC “FH20e e .

K 8 45 iR, FA-FITC-Lips ZH A 4875 6
SLRELG FITC-Lips 4, BB ERSZ IR BHPERIA 1)

FTIC-Lips

B FA-FTIC-Lips

FITC Hoechst 33342 Merge

8 4HfEIREN CLSM & (4 h)
Fig. 8 CLSM of cellular uptake (4 h)

HepG2 4 o} -2 52 A7 BE [ri) T S5 A2 1) 5 A0 26 v
THER A R AR & 16 2R EoR, 5 1 h 8Lk,
HepG2 il 7E AL EE 4 h J5 %} FA-FITC-Lips fHEEUE
BHRIF#FE N (P<0.05), H 4h J5iEAEEFH,
Tt B IR 2 AR T 1 E S R A A

2.6.3 4UMEEMEIEN B EEKI HepG2 4
1X1044~/100 uL #8096 FLARH, IMAEZEN

JREIREN 0.6+ 3.0, 6.0, 15.0. 18.0. 30.0. 45.0.
60.0+ 72.0+ 90.0 pg/mL [BEEE AW BEEE R /3%
TR AV (m sz © m wse=1 1 5)F1 FA-Can&Bai-
Lips, $%7% 48 h G & 255983k, JFH 100 pL
PBS ZZ MRS 1 IK)E, BFLIIA 100 puL 58 42k 3%
FEA 10 uL CCK-8 Wil, BEAMMpEEsFRMTIEE 2 h
Je» TERFRC_EATIN A {E (450 nm), DAZS R FRHE
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* 16 A EEERAEMCIIREGERE (X+s,n=3)
Table 16 Fluorescence uptake intensity of cells in different

time points (X £ S, n=3)

" Y HRE/AU
FITC-Lips FA-FITC-Lips
1 11.83+1.60 24.26+6.02
2 15.88+1.45 35.53+5.61
3 18.11£2.95 41.921+2.16
4 20.4140.60 46.06+15.06"
5 21.45+3.44 47.12£7.02°

5 1h H#: "P<0.05.

*P<0.05 vs 1 h group.
JIRHE, TR MAEE %, FFH GraphPad Prism 8.0
BTN EIRE (ICso, LAZGMIEETHED.

x 17 GRER, WERER. WMER/HESHE

R A VAT FA-Can& Bai-Lips % HepG2 40 ICso
H 54 (11.40+3.28). (15.79+4.07). (12.62+
1.45) pg/mL, S55EW], #EX) HepG2 4HM K44 HH
A B PN, 2K /B 5 VR B I VR e () B 2
FAE, B R VERIEIC T 76.9%, FA-Can
&Bai-Lips 1R Z R AR 1 81.6%, Ui 21
(N N5 DSPE-PEGak-FA (&1, B34 0 fig ot 44 ot
HepG2 4 i3 58 ) #0HE H
* 17 WERBR. WEREZHRAARM FA-Can&

Bai-Lips 7£ 48 h ¥ HepG2 ZRAEAY ICso (X £ 5, n=3)

Table 17 ICso of free cantharidin, cantharidin/baicalin

solution and FA-Can&Bai-Lips on HepG2 cells at 48 h

(Xxs,n=3)
ZH ) ICso/(ug'mL™)
PR VEW 11.40+3.28
RE RIS H IR AW 15.79+4.07
FA-Can&Bai-Lips 12.62+1.45

2.6.4 ELAIMEVET  BALB/c 4R R EHDIE N AR IF
7d )5, TERER/NRAMIIG R EF 8 X 10 4~/mL )
HepG2 M=K 0.1 mL, f5/)N BRAT BB 52 e K
/Ny 8 mmX 8 mm J5, ¥ 5 H BALB/c ¥R BENL
i3 4, HopxtiEgl 1 H. FA-DiR-Lips 2 X . DiR-
Lips 2 R, GAFI/NREEAZIK 12 h G, 0.1
mL/20 g iv 2% L 2R, FERIR S, R iv &
BN 1 mg/mL §) DiR AxiCHEFAK 0.1 mL, &
FIEERARAC T, T 6 h AT, KR4 5 [F 4k
FUAEREER K. R AN PO BURIEK 748
nm, KSR 780 nm, BEYEEITEIA 7s, WM

HIEERN I AE . WE 9 iTLLEH, FA- DiR-
Lips ZH /ity 2H 2330407 9% ' 5 B B 2 5 1 B A LA 3
i, DiR-Lips ZHfed 2H 2500 8 e 258 0, (HATF
IR 2 o . 25 SRR, B R Rk IR T
PRBEA R o B Rg AL 2R TR RE T o

1.745X 10°
1.536 X 10°
1.327X10°
L117X10°
I 9.079% 10°
6.986% 108

WICHRPE

*fH&ZH  DiR-Lips
9 DiR-Lips X FA-DiR-Lips &85 1% &
Fig. 9 In vivo imaging of DiR-Lips and FA-DiR-Lips

FA-DiR-Lips

3 g

— P RIFPK A TR E R & A S A aEE.
S Ay YA NI = E B0 el = gl REs
JR, IR IE B £ 7 Vo A i A 43
AT L pH fEL . BT R AR R B gKE A E BE
FEC A SRR S I 1 FH 21221 DL 1 g ol Ak ) % 7 v
HENE B AR G A ERA R, (H R R R K,
GrE R IR R, TR PR ORI A 2 7= 2R
MG, MEEALL); WHZAREE S TEEKE
PEZEMIER Ky T2, Sl s Bk E 5 BUK I
iR AEMER, HEEVRZE; W Bk e R
WEZYIRE ook, BB RE AT, BRSTET
Gy e A AR BR 23271,

IR 3 BT VIR IR T AR AR /N K 4
fiv CHAL. AEPRLE, e kPR B 7
il 2 L H AR P AR . KA AR SEE 5 Box-Behnken
R TT T2 RS2 6 mg. ZifEH
1:11. HAgEL 1 © 6. DSPE-PEGak-FA FI &N 10%.-
WM 50 mL. @28 K ROKAIREE N 55 CL K
A58 pH 6.8 PBS 2l KA AAFR A 10 mL.
JKALES 6] A 94 min, F#E7EA]A 8 min.

YR FAAR SE A RS ) ) P B E '
kLA, 50~200nm [P)fEH1R, BeA R0 D BB
MW 411 A ) e B, 8 3o =B 40 a5 L B B T 0 N AR 3R,
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NI gt — 0 B I AR SR AL I B AR, RIE ALK
2L, AR, AV EER s
A RLEAAAE R G 2k L A EE SR PDI BN T
0.2 8/ T 0.3B%, FA-Can&Bai-Lips £ /N F 200
nm, PDI/NT 0.2, 2 25053575 85% LA I, HkL
&+ PDI J& ¢ HALECNE H . JBIEXT FA-Can&Bai-
Lips AN TEZS R M B L AT M5 VP4
RS HAT 5 F5 A P S50 PR Ak S 22K

HAE ) I 5 A 2 e A BB 1T 5 2 (R
faoE Hoe M Gk, RN fE, TEREECE
HALNIEIER T, B, SRR
PERIBY, IR BUAALE MR b 1A e MR R Lk A A
FHIRI SRR, AT 2080 G g o 42 DR B 2AS 470 I o i
5 2 e s — L T A 1) 2 B 9 )21,
O RHEMIRKAE IR A RRAE R T S R =
T AN L VR 3 2% BT, AT 98 1 e 26331,
S 0 3 PR RS SIS R AR 45 AR B, R R 2 A
TERHE A M SR T s s e v, S IR M (1 3 81
JR AR RE e BE N T A L, e R e R 2 2, 3
TN & AR KB R E -

27 F Tk, Box-Behnken vEAUALHI #7575 FA-
Can&Bai-Lips i &, FRE 2, i
EIEINXT HepG2 4HMUMEFAMHIHIVER, HEL M
i ZEIFIR T R N R R R -

RBAR AR FERNTAEF R R
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