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Prescription Technology Optimization of RPV Modified Paclitaxel and Schisandrin B Liposomes and
Preliminary Evaluation of Antitumor Activity in vitro

ZHANG Lu, HE Siyu, LIU Xinze, KONG Liang, LI Xuetao(School of Pharmacy, Liaoning University of TCM,
Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE: To prepare paclitaxel and schisandrin B liposomes modified by cell penetrating peptide RPV, and to
preliminarily evaluate its anti-tumor activity in vitro. METHODS: RPV modified paclitaxel and schisandrin B liposomes were
prepared by film dispersion method. Box-Benhken design-response surface methodology was used to optimize the prescription
technology of RPV modified paclitaxel and schisandrin B liposomes using the amount of cholesterol and paclitaxel, the time
interval of ultrasound probe as factors, average entrapment efficiency of paclitaxel and schisandrin B was used as the index. The
liposomes prepared by the optimal technology were characterized. Sulfonylrhodamine B staining method was used to investigate in
vitro toxicity of RPV modified blank liposomes, paclitaxel and schisandrin B liposomes, RPV modified paclitaxel and schisandrin
B liposomes to human ovarian cancer cell SK-OV-3. The effects of 3 kinds of liposomes on the migration and invasion ability of
SK-OV-3 cells were investigated by cell scratch test and Transwell chamber invasion test. RESULTS: The optimal prescription
technology was phospholipid 44 mg, cholesterol 8 mg, paclitaxel 0.64 mg, schisandrin B 1.5 mg, ultrasonic probe time interval 5
s, prescription dosage 5 mL. According to the optimal prescription technology, the liposomes were spherical in shape, and the
particle size was (126.49 + 1.19) nm, Zeta-potential was ( —4.83 + 0.61) mV, average entrapment efficiency of liposomes was
(93.88 £ 1.67) % . Compared with RPV modified blank liposomes, after treated with paclitaxel and schisandrin B liposomes and
RPV modified paclitaxel and schisandrin B liposomes, the survival rate, migration inhibition rate and invasion rate of SK-OV-3
cells were significantly decreased (P<<0.05). The effects of RPV modified paclitaxel and schisandrin B liposomes was better than
those of paclitaxel and schisandrin B liposomes (P<<0.05). CONCLUSIONS: RPV modified paclitaxel and schisandra B liposome
are successfully prepared, and they have certain antitumor activity in vitro.
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Fig 1 HPLC chromatograms of content determina-

tion of paclitaxel
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1
1
1
1
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1
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Y. %
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63.37
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Tab 4 Analysis results of variance

FERR s§ df MS F P
iR 2151m 9 280.86 8115 <00001
4 275.66 1 275.66 79.65 <0.000 1
B 138.69 | 138.69 4007 0.0004
2884 1 2884 833 00234
4B 34 1 34 094 03655
AC 420 1 420 121 03069
BC 1343 | 1343 3.88 0.0895
£ 184241 | 184241 53035 <0.000 1
B 1973 1 129.73 3748 0.0005
¢ 8.03 1 8.03 23 0.1716
Tk U3 7 346
FAR 19.00 3 633 485 0.0806
e 52 4 131
HEE 255195 16
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) C
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Fig 3 Response surface diagrams of the effects of va-

rious factors on the average entrapment efficien-
cy of RPV modified paclitaxel and schisandrin

B liposomes
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mg. HRF &K 1.5 mg Ab i 5 mL GBS B[R] [AIFE 5 s

MG FiRE AL 7 T 200 % 34tk RPV B (1 2842
Fist 5 AR R PR A, #5 T SO E HPLC 32 7 A
FE iR SRR R R T L RS, 2
SIEDES I S E AR | = U AR G R O 2 )

HEZED 2021455 32 5 10 1

(93.88+ 1.57) % , LAY FIIIE (95.70 % ) FIAHXT IR 2 R
1.89% ., VA F4ERFBH, AL T T 258 & |
CIE

YOt k%), %

YOPHEAR), %

5.00

CCHFRIIRIRG ) s

6.00 7.00 8.00 9.00  10.00 T 600 7.00 8.00 9.00  10.00

AJALEEE) ,mg AR ,mg
A.A5B B.45C
YOPRHEER), %
5.00
150
=
=
= 400
ERED

0.40 0.50 0.60 0.70 0.80
BUEIEL) ,mg
C.B5C

4 BEAERXRPVEIGFHELESEKTFZERER
EEHBHEZMNESLE

Fig 4 Contour maps of the effects of various factors

on the average entrapment efficiency of RPV

modified paclitaxel and schisandrin B liposomes
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Fig 5 TEM micrograph of RPV modified paclitaxel
and schisandrin B liposomes
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Fig 6 Survival rate of cells in each group(x*s,n=4)
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Fig 7 Micrographs of migration ability of SK-OV-3 cells in each group
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Fig 8 Micrographs of invasion ability of SK-OV-3
cells in each group
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